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Pa3paboranbl ®enepanbHbIM rocyJapCTBEHHBIM yupexaeHueM «l'ocyaapcTBeHHass KOMHCCHS
no 3amacaM mnosie3Hbix uckonaeMeix» (OI'Y I'K3) mo 3akazy MuHucrepcTBa NpHpPOAHBIX

pecypcoB Poccuiickoii desepanuu 1 3a c4eT CpelcTB GeaepaibHOro O KeTa.

YrBepxkaensl paciopsikenueM MIIP Poccun ot 05.06.2007 1. Ne 37-p.

MeToauyeckne pekoMeHaanun mo npuMmeHeHuto Knaccudukanum 3amacoB MeCTOPOKICHUN

Y IIPOTHO3HBIX PECYPCOB TBEPBIX MOJIE3HBIX HCKOTIAEMBbIX. AJIMa3Hbl.

[Ipennaznauensl st paOOTHUKOB MPEANPHUSATAN M OpraHU3AIMM, OCYIIECTBIISIIOIIUX CBOIO
NEeSTeTLHOCTh B cepe HEeApOmoib30BaHMs, HE3aBUCHUMO OT HMX BEJOMCTBEHHOU
MPUHAUICKHOCTY U QopM cobcTBeHHOCTU. [Ipumenenne HacTosmuX MeTOAMYECKUX
peKoMeHAalnii 00eCleyuT MOIyYeHHE T'e0J0ropa3BelouHON UH(POpMAIUH, MOJIHOTA U Kaue-
CTBO KOTOPOU JOCTATOYHBI AJIsI IPUHSTUS PEIICHUH O MPOBEACHUN NATIBHEHIIINX Pa3BEIOYHBIX
paboT WM O BOBJICUCHHUM 3allacoB pa3BEJaHHBIX MECTOPOXKACHUN B MPOMBIILIICHHOE
OCBOCHHME, a TaKKe€ O MPOCKTHPOBAHWM HOBBIX WM PEKOHCTPYKIMHU CYIIECTBYIOIINX

MpeAnpUsATU 10 J00bIUe U epepabOTKE MOIE3HBIX UCKONAEMBIX.



1. Oo01mue cBeneHud

1. Hacrosume Meronnyeckue pekoMeHAalMu Mo npuMmeHeHuro Knaccudukanuu
3a1acoB MECTOPOKJIEHUN M TMPOTHO3HBIX PECYpCOB TBEPHAbIX IOJIE3HBIX HCKOIMAEMbIX
(anima3oB) (mamee — Meronuueckre pPEKOMEHIAIMU) pa3pabOoTaHbl B COOTBETCTBUU C
[lonoxxennem o MuHucrepcTBe HpUpOIHBIX  pecypcoB  Poccmiickonn — ®enepanuu,
YTBEPKIACHHBIM nocTaHoBiieHHeM [IpaButenscTBa Poccuiickoit @enepanuu ot 22 urons 2004
r. Ne 370 (Cobpanue 3axkoHonarenbctBa Poccuiickoit @eneparuu, 2004, Ne 31, ¢1.3260; 2004,
No 32, ct. 3347, 2005, Ne 52 (34.), ct. 5759; 2006, Ne 52 (34.), ct. 5597), Ilonoxenuem o
@denepalbHOM areHTCTBE IO HEAPONOJIb30BAHUIO, YTBEpX ACHHbIM [locTaHoBIEeHHEM
[IpaButensctBa Poccuiickoit @epepanuu ot 17 wutons 2004 r. Ne 293 (CobGpanue
3akoHonarenbcTBa Poccuiickoit ®@eneparuu, 2004, N 26, c1. 2669; 2006, Ne25,c1.2723),
Knaccugukanueil 3amnacoB MECTOPOXICHHM W MPOTHO3HBIX PECYpPCOB TBEPABIX IOJE3HBIX
UCKOMaeMbIX, yTBepxaeHHON mnpukazoM MIIP Poccum ot 11 mexabps 2006 r. Ne 278, u
coJiepkaT peKkoMeHAauuu no npumeHeHuto Kiiaccudukanum 3amacoB MECTOPOKIEHUN U
MIPOTHO3HBIX PECYPCOB TBEPBIX MOJIE3HBIX UCKOMAEMBIX.

2. Meroauueckre peKOMEHJAllMKd HAMpaBieHbl HA OKa3aHUE MPAKTUYECKOH MOMOIIU
HEJPONOJB30BATENSIM U OpraHu3alusM, OCYLIECTBISIOUIMM TMOJArOTOBKY MaTepuajoB IO
MOJICYETY 3allacoB IOJIE3HBIX HCKOMAEMbIX W MPEACTABIAIONIMX MX Ha TOCYIAapCTBEHHYIO
AKCIIEPTU3Y.

3. Anma3z — KpucTajyimyeckas MOAM(UKALMS YIriiepoja KyOM4eCKOW CHHTOHHH.
OOnamaer caMoif BBICOKOM TBEPAOCTbIO M3 BCEX M3BECTHBIX MNPUPOIHBIX MHUHEPATIOB U
WCKYCCTBEHHBIX CIIJIABOB, TBEPJIOCTh ajaMasa 1o mkaie Mooca paBHa 10, mukporBepaocts 10
060 xrc/mMm” (o Xpy1oBy-BbepkoBudy), IIIOTHOCTS anMasa komnednercs ot 3,01 1o 3,51 r/em’.

[Tokazarens mpenomiieHus ajamasa Jyis BOJIH Pa3IMYHOM ATMHBI U3MEHSETCS B IIpejienax
2,42-2.71, anma3 obnagaeT BeIcOkoi aucnepcueit — 0,063. baeck y MOHOKPUCTAUIOB ajiMasa
CWJIBHBIM, aJMa3HbIi. XapaKTepHOH OCOOCHHOCTHIO OOJBIIMHCTBA alIMAa30B SBISIETCS HMX
JIOMUHECHEHIUST TpU OOIyYeHHH YJIbTPa(pUOJIETOBBIMU, PEHTTC€HOBCKUMH, KaTOAHBIMH U
raMma-iydyaMy, a TakkKe T[pu HarpeBaHuM (TEpMOJIIOMMHECLEHLMS), CAaBIMBaHUU
(TpuOOIIOMUHECLIEHIIMS) M TIOJ BIMSIHUEM pa3HOCTU IMOTEHIIMAJIOB 3JIEKTPUUECKOIOo 3apsia
(anmexTpomtomMunecteHus). [lpu paznuuHom Bo30yXIEHMHM ajiMa3bl OOHApYy>KMBAIOT Pa3HOE
CBEUCHHME KaK 10 HMHTEHCUBHOCTH, TaK M IO CIEKTPaJbHOMY COCTaBy. OTO CBOWCTBO
WCIIONIb3YETCS ISl U3BJICUEHHUS aIMa30B U3 Py U KOHLIEHTPATOB.

Oxpacka anma3oB OTJIMYaeTcs OOJIBIIUM pa3HOOOpa3ueM IBETOBBIX OTTEHKOB.
becuBeTHble anmasbl («YHUCTOH BOJBD»Y, WM NEPBOTO I1BETA) OYEHb PEIKH, OOBIYHO
HaOJIto/laeTCsl B Pa3HOM CTENEHU BBIPAKEHHBIM HAIBET. BceTpeuaroTcss KpUCTaibl U SICHO
OKpAlICHHbIE B )KENTHIN, 3€JI€HbIH, Cepblil, KOPUYHEBbIM WM YEPHBINA LIBET; OUEHb PEIKU rOIyOble
U po30Bble anMasbl. Ha HEKOTOPBIX MECTOPOXKAECHUAX MOBEPXHOCTh MHOTMX KpPHCTAJUIOB
MUTMEHTHPOBAHA 3€JICHBIMU MSTHAMHU.

B npupose anma3 BcTpeuaeTcss NPEUMYILIECTBEHHO B BHJE OTIEJIBHBIX XOPOIIO
00pa30BaHHBIX IUIOCKOTPAHHBIX WJM KPUBOTPAHHBIX KPUCTAUIOB  (MOHOKPUCTAIJIOB)
OKTa’JIpUuecKor, poMOOJ0/IeKadApUUECKOl, KyOuueckoil  QopMmBL, pexe B  BHUIE
KpUCTalIM4eckux arperatoB. Cpenn KpUCTAUIMYECKUX arperatoB OOBIYHO BBIJENISIOTCA TPU
pazHoBUIHOCTH: O0pT, Oammac u kapOoHano. K 60pTy MuHepanorn OoTHOCAT HENPaBHIbHON
(GOpMBI CPOCTKM MEJIKMX KPUCTAIJIMKOB M IJIOXO OrPAaHEHHBIX 3€peH ajaMa3oB; B TEXHUKE
OOpPTOM HAa3bIBAIOTCS HEMPO3payHblE W MOIYNPO3payHbIE IIOXO OOpa30BaHHbBIE KPUCTAILIBIL.



bannacom waime Bcero Ha3bIBalOT UIAPOBUIHBIE pagualibHO-Ty4yucThie chepomutsl. K
KapOOHAZ0 OTHOCATCS IUIOTHBIE, TOHKO- M CKPBITOKPUCTAJNIMYECKUE arperatrsl anamasa.
Pa3mep 3epeH 0OBIYHO OT MHUKPOCKOMHYECKOTo 10 1-2 cM, Macca OOJIBIIMHCTBA KPUCTAJLIOB
He npeBbimaer 1-2 xap. (1 xap. paBen 200 mr), peakue KaMHU JOCTUTAIOT COTEH Kap U Oojee
(xpynHeimuit B mupe anMa3 «KymuHan» u3 tpyOku IIpembep umen paszmep okonol0 cm.,
Maccy 3106 kap. — 6omee 620 T).

Anma3z  obOnmagaer  BBICOKOM — TEIUIOMPOBOJHOCTBIO M OOBIYHO  HHU3KOU
AJIEKTPONPOBOJHOCTRIO (AMAIEKTPUK), MPUHAMICKHUT K YHUCTY THAPO(POOHBIX MUHEpANOB,
MIPUJIUIIAET K HEKOTOPBIM KHUpaM, 4TO UCTIOIb3YETCs IS U3BJICUCHUS aJIMa30B U3 PY/I.

B cootBercTBUU ¢ pu3nyecKoil kinaccupuKalen anMassl MOApa3aeIsIOTCs Ha IBa THIIA:
tun | (azornsie) u tun Il (6e3a3otHbie) ¢ nmoarunamu lla (6e3a3zoruble, nuanekrpuku) u 116
(6e3azoTHbIe, moMynpoBoHUKN). OTAenbpHBIe pazHOBUAHOCTH anmasoB (Ila u II6) obGnamaror
(OTONPOBOAMMOCTBIO; BCTPEYAIOTCA KPHUCTAUIbl, KOTOpPHIE MOTYT HCIOJb30BaThCS B
KPUCTAJUTMYECKUX CUETUUKAX (JIETEKTOPBI, 103UMETPHI).

AnMa3 XHUMHYECKHM CTOEK, HE pacTBOpsieTcsl B KHUCIOTaX M pPacTBOpax COJIEH;
MOJIBepraeTcsi OKUCIMTEIbHOMY PAacTBOPEHHUIO B pacIjlaBaX CEJIMTPBI, COJAbl MpPU AOCTYIIE
BO3/lyXa, MapoB BOJIbI, YIJIEKUCIIOIO ra3a, OKCHJIa yriepoa U APYTruxX OKUCISIOIIUX PEareHTOB
npu Temnepatype cBbiie 600—700 °C; Ha Bozayxe npu temneparype 850—1000 °C cropaer ¢
obOpazoBanuem CO,; npu 1885+5 °C 0e3 pmocrynma BO3JyXa MNPOUCXOAUT ObICTpas
rpaduTH3ams aiMasa 1o BceMy o0bemy (moauMopHBINA TEPEXO.).

AnMa3 IUPOKO MPUMEHSETCS B MPOMBIIUIEHHOCTH B KayecTBe aOpa3WBHOIO
MaTepuana, ajiMa3HbIX BOJIOKOB, JUISI AapPMUPOBAHMS  PEXKYIIUX HUHCTPYMEHTOB, B
U3MEpUTENbHBIX Tpubopax (TBepaoMeTpax) u ap. biaroaaps monynpoBOJHUKOBBIM CBOWCTBAM
UCMOJIb3YETCS B AJEKTPOHHBIX U3MEPUTEIBHBIX MPUOOpax, CIIOCOOHBIX PadOTaTh MPH BBHICOKUX
TeMmIrepaTypax, B AaKTHBHBIX XHMHUYECKHUX cpenax W T. A. Benaymas poiib aiMa3oB — B
MPOU3BOJICTBE IOBEJMPHBIX HU3JENMIM; Ha TEXHUYECKHE IeN MCMHOJb3YIOT — ajiMasbl,
HEMPUrO/HbIE JUISI STOM WEeNH: MUKpPOKpHUCTaLibl (MeHee 1,2 MM), arperarbl, OOJIOMKU C
0O0JBIINM KOJMYECTBOM 1€(PEKTOB, BKIIIOUEHUH U JIp.

C 1999 romom B Poccum peiicTByeT HoOBas KiaccUPUKalMs aiMa3HOTO CHIPbS,
VUMUTHIBAIOLIAS CTENEHb MPUTOJHOCTH  alMa30B  (IOBEJNHMPHBIE, OKOJOIOBEIUPHBIE U
TEXHUYECKHE) JUIsl U3TOTOBJICHHSI OPMILJTMAHTOB OINPEAEIEHHOr0 COPTaMEHTa U LIEHHOCTH.

[Tapametpsl HOBOH kiaccupukanuu ycranosiensl no 'OCT P 51519.1-99 «Anmaszbl
npupoanbie HeoOpaboranuble. Kmaccudukanusa. OcHoBuble npuszHaku» u no ['OCT P
51519.2-99 «Anma3el mpuponHbie HeoOpabGoranHbie. CopTupoBka anmazoB. OCHOBHBIC
MIOJIOKEHUSD.

OCHOBHBIMU KJIaCCU(DUKAIIMOHHBIMU TPHU3HAKAMU SIBISIOTCSA: pa3MepHOCTh; (opma,
CTeNeHb UCKa)XXKeHUs (POPMBI U XapaKTep MOBEPXHOCTU TpaHel; AePEeKTHOCTh (KayecTBO), T.€.
MHTEHCUBHOCTH MPOSBIICHUS U pa3Mep BKIIOYEHUN, TPEIIMH U CKOJIOB B KpUCTaIe; LBET.

[To Bemymemy mpusHaky — pa3MepHOCTH (Taba. 1) amMmassl MOAPaA3AENSIOTCS JABYMS
crocobamu: anMasbl Maccoil meHee 0,45 kap — MO yCJIOBHO-CHTOBBIM KiaccaMm (y.c.k.), 0,45
Kap. u Oojee — Mo BecoBbIM KiaccaMm. PacceB anmmazoB menee 0,45 kap. ocyliecTBIsSETCS Ha
CUTaxX C KPYTJIbIMU OTBEPCTHSMH, KaIMOpPOBAaHHBIMU B COOTBETCTBMHU C IPAKTHUKOM pacceBa
IparoleHHbIX KamMHel. Kaxnoe cuTo B 3aBUCHMMOCTH OT JAMAMETpa OTBEPCTHM MMEET CBOM
HoMmep — oT Ne 1 (guamertp otBepcTuil 1,092 mm) no Ne 11 (nuamerp otBepcrtuii 3,454 mm), u
y.C.K. IMEHYETCS [0 HOMEPaM BEpPXHEro u HuxHero cut: —1+0,5; —2+1; —3+2... —12+11. IIpu
pasnenenuu anMaszoB Maccoit 0,45 kap. u 6oJiee BBIICTSAIOTCS BECOBbIC MHTEPBAIBL: 2 TpeiHepa
(0,45-0,65 kap.), 3 rpeitnepa (0,65-0,90 xap.) u manee o 10 rpeitnepor (2.50-2.80 kap.).
Knaccugukanus 0osiee KpynHBIX KPUCTAJIOB BEJETCS IO BECOBBIM KJlaccaM C MHTEpPBajoM B 1



kap. Kpucramisl maccoit 6onee 10,8 kap. cumTaroTcsl aaMazamH CIEIHAIBHOTO pa3Mmepa U
YUUTBIBAIOTCA IO OTACTHHOCTH.

B 3aBucHMOCTH OT pa3sMEpHOCTH aiMasbl MPOXOIAT AATbHEHUIIYIO KIAacCHU(PUKALNIO
(coptupoBky) mo (opme, kauecTBy W 1BeTy. Hambosee rpyOoil sBisieTcs Kiaccupukaius
aJIMa30B YCJIOBHO-CUTOBOIO Kjlacca —3, KOTOpPbIE OTHOCSTCS K KaTErOPUU MPUTOJHBIX TOJIBKO
JUTsl TeXHU4YecKux 1esneid. COOTBETCTBEHHO OHHU KJIACCU(PUIUPYIOTCS MO YMPOIIEHHON cXeMe:
KPUCTAJIIBI, OOJIOMKH, CPOCTKM W arperarbl. Anmasbl y.C.K. —7+3 copTupyloTcs 1o Oojee
CJIO)KHOW CHUCTEME C YKPYIHEHHBIM BBIJICJICHHEM aJIMa30B IOBEJIIMPHOTO, OKOJIOIOBEIMPHOIO U
TeXHUYecKoro psaoB. Creayromas rpaHulia yCI0KHEHUS KIacCU(PUKALIMA — CUTOBBIM pazMep
+9, mamee 4-6 rpeitHepoB u +1,8 kap. Anmaszel pazmepom Oonee 1,8 kap. kak Hambosee
LEHHBIE, COPTUPYIOTCS Hambojee AeTanbHO. TOJIBKO MO I[BETHOCTH 37/€Ch HAaCUUTHIBaeTcs 16
rpymi, mo GopMe KPUCTAJUIOB — 6 TPYII, CTOJBKO K€ TPYIMI MO KAa4ecTBY (BEIHMUMHE H
paCIlOIOKEHUIO BKIIOYEHUH W TpemuH). Bcero B JelcTBYMOmeW KiaccuUKaIUNA
HacuuTbiBaeTcsa 6osnee 16 000 mo3unuii COPTHOCTH alaMa3oB, U3 HUX OKOJIO Y4 MPUXOJIUTCS Ha
pa3MepHOCThb 4—6 rpeitHepoB u OoJee.

PasMeprble TpaHHIIBI, IO KOTOPHIM MPOUCXOIHWT HapamuBaHWE KiIacCH(PUKAIIMOHHBIX
MPU3HAKOB AJIMa30B, SIBISIOTCS TAK)KE OIMPENCICHHBIMH IIEHOBBIMU TOPOTaMH, TI0 KOTOPBIM
CKayKoOOpa3HO PacTyT LIEHbI aJIMa30B MO Pa3MEpPHO-BECOBBIM IpyIIaM. ITO TakKe BUAHO 1O
tabnuue 1, rae B rpade 6 npuBeaeHbl OPUEHTUPOBOYHbBIE CPEHUE LIEHBI aJIMa30B IO Kilaccam
KpynHOCTU. AnMasbl Kiacca —3 (aiMa3bl TEXHHYECKOro Ha3HaueHus) oueHuBaroTcs B 0,07—
0,90 mon./kap.; mns cieAyroIed rpymmbl — y.C.K. —7/+3 — HHTEpBaJ OIEHOK yxke 5,40-14
noJ/kap.; y.c.k. —12+7 — 23-34 non/kap.; 2-3 rpeitHepa — 46 — 73 ngon/kap. CpeaHue 1EHbI
aaMa3oB BECOBbIX Tno3uIuid 4—6 rpeitHepoB, +1,8 kap. m +10,8 kap. cocTaBisOT
cooTrBeTcTBeHHO 126, 388 u 473 non/kap. BHyTpu pa3mMepHO-BECOBBIX KJIACCOB aliMa3bl
OLICHUBAIOTCS TaK)Ke ¢ OOJBIIMM pa30OpOCOM IIEH MO KaTeropusiM (popMbl, KauecTBa U 1IBETa,
OJIHAKO CpEJHHE LEHbl aIMa30B IO KJaccaM pPa3MEpPHOCTH i KaXKJIOTO MECTOPOXKIEHUs
XapaKTepU3yIOTCd OTHOCHUTEIBHOM YCTOMYMBOCTBIO, COXpaHAs TMpPU 3TOM MPHUCYLIYIO
MECTOPOXKICHUIO UHANBUTYaTHbHOCTb.

4. OCHOBHBIM KOPEHHBIM HCTOYHHKOM ajIMa3OB, MPEICTABISIONIAM MPOMBIIUICHHBINA
WHTEPEC, SBISIOTCS KUMOEPIUTHI U JIAMIPOUTHI — MIEIOYHO-YIBTPAOCHOBEIE TIOPOIBI IPEBHUX
wiatgopmM, oOpasyronie MpPeUuMYyIIECTBEHHO TpyOooOpa3Hble Tena, AAMKU U KUJIBL, pexe
CHUJLITBI.

KumOepnuroBble (M JaMIpPOUTOBBIE) TPYOKM — OCHOBHOM NPOMBIIIJICHHBI THIT
KOPEHHBIX MECTOPOXICHHI alMa30B, XapaKTePU3YIOTCS BEPTUKATBHBIM U CYOBEPTHKAIHHBIM
3ajieraHueM, CKJIIOHEHHEM K IeHTpy, pexe — duanry. Bomusu 3emHoi moBepxuoctu (100—
300 M) AuaTpemMbl 4YacTO MMEIOT BOPOHKOOOpa3HbIM pacTpyO, yIriibl MajeHus — OT MOJIOTUX
(25-50°) B Bepxy pacTpyba 10 KpYyThIX BHHM3Y, B KaHajie nuarpembl. Ciabo 3poAupoBaHHbBIE
TpyOoOOpa3Hble Tena HEpPeIKO BEHYAIOTCS KpaTepoM, 3aloJHEHHBIM TY(QOreHHO-
0CaJIoYHBIMH 00pa3oBaHUAMH, Ty UTHI U TpyOO3epHUCTBIE PAa3HOCTH KOTOPBIX HHOTIA
MOTYT MUMETh MPOMBIIIICHHYIO 3HAYUUMOCTh. KOHTaKThI TpyOOK ¢ BMEHIAIOMUMHE TTOPOJIAMH
Yalie 4eTKUe, pexke MOCTeNeHHbIE Yepe3 30Hbl APOOJICHHs MOCIETHUX, MOUIHOCTBIO 0 1-5 M,
penko Oonee. C rmyObuHol TpyOOOOpa3HbIE Tela CyXaloTcs, MEHSI0T (GOpMy M Ha TITyOMHE
(peaxo oxono 100-200 M, o6braHo 1000 M 1 Oosiee) BBHIKIMHHUBAIOTCS, MEPEXOIIT B JAWKU C
pa3ayBaMu.



Tabmumna 1

CooTHoueHne pa3MepHOCTeil 21Ma30B B Pa3JIMYHBIX CHCTEMAaX H3MepPeHH s

['pynmet pazmepuoctu DTC (CSO) Cpenusis | YcimoBHast [Inerennsle cuta Pa3zmep-
Pa3zmepHo-BecoBbIE Y CII0BHBIA CUTOBBIN macca 1(SE:] HOCTh
TpyIIIBI KJacc (pa3mep ) KpUCTAJlZIa | aJIMa3oB, TY 47-
0003Ha- Macca, | 00o3Ha- | JauaMeTp anMasa, nom/kap, | ASTM | ASTM| TVY 12-88,
YeHue Kap YeHWe | OTBEPCTHSA Kap E E  |47-12-8§ mr/kap
cuTa, MM 11:81, 11:81,
JIIOMM; MM;
MECII MKM
1 2 3 4 5 6 7 8 9 10
+10,8 ct 162f£ 473
0.80_ +29 14,090 0,530" | 13,2 mm
10 ct 10.79 13,380
9 ct 858709_ 7/16" | 11,2 Mm
S ot 7.80- | 20t | 10312 8,500 8 [ 95w |
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 ’80— 1,918 ’ 5,60 MM
8 gr(1,8ct 2.49 —6,7+4,7
6 gr 1,40~ —19+17 5,740 1,423 4,93 Mmm
g 1,79 : : 4 |7
1,258 4,75 Mmm
S5gr 11’2309_ 1,221 126 4,699
: “17+15 | 5,410 Z 61;“:41\4
wor | 090 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 v
—13+12 4,089 0,523 6 3,42 mm [4,0+3.3 | 4-3; 3—
0,45— 0,481 3,35 MM 2;2-1
2 0,65 46 3,327
’ —12+11 3,454 0,472 ’
MM
0,317 34 7 2,86 MM [-3,342.8
0,302 2,83 Mmm
0,293 2,80 MM
1149 | 2,845 | 0,835 30 2,362 |5 8104| 8-5
8 MM
0,183 2,36 MM
0,179 2,35 Mmm




1| 2 3 4 5 6 7 8 9 10
—9+7 2,464 0,117 23
0,116 9 2,00 MM |-2,4+2,0] 12-8
—7+6 2,159 0.0792 14 0 11;82
L2.0+1,6| 20-12
0,0684 1651
—6+5 1,829 ’ 12 MM
0,0485 12 1,47 MM 30-20
—5+4 1,755 0,0443 8,50 1,41 MM
00434 1.40wm | 07121 50-30
—4+3 1,473 0,0277 5,40 14 1,19 MM
0,0256 1,15 Mm
32 1,321 0,0186 0,90 16 1,03 MM
60-40;
e 1,092 0,0172 0.30 1,00 Mm (-1.241,0 | g0 o
0,0108 20 850 90-60;
0,01057 820 | X008 150 90
24 150-120;
14,5 0,00668 0,14 710 0,840,700 eh
0,00401 28 600 |-0,7+0,6| 400-200
600—
0,00254 32 500 -0,6+0,5| 00
=3 0,001572 0,07 35 425  10,5+0,4 860000_
0,000822 48 300

[Io ¢dopme TrOpU3OHTATBLHOTO CEUEHHUS BBLACISAIOTCS TPYOKHM TMpOCThie (OKPYIJIbIE,
OBaJbHbIE) OJHOKAaHAIbHBIE, CIIOXKHbIE (TpyIIEBUAHBIC, TaHTEJIEBUAHBIE)  OJHO-
JIBYXKaHAJIbHbIE U OYEHb CJIOKHbIE (JIMH30BHUIHbBIE C pa3yBaMU UJIU HEMPABUIbHON (HOPMBI)
C IBYMSI-TpeMsI KaHaJlaMH.

Jluametp TpyOOK Ha MOBEPXHOCTH Kojebiercs oObuHO oT 50-100 M go 1,5 m
(MBanyu, Tanzanus), miomaas ropuzoHTaibHoro ceyenus — ot 0,5-1 go 150 ra (Kamadyxka-
Kamazam6o0, Anrosna). BonbmuHCcTBO TpyOOK — Majioro u cpeaHero pasmepa (1-5 ra), kpymnHble
U BechbMa KpyIHbIe (00BIYHO OKOJI0 25 ra u 6ojiee) pellku, HO SBJSIOTCS OCHOBHBIMU IO 3aracam
Y IICHHOCTH aJIMa30B.

BuyTtpennee crpoeHue OOJIBIIMHCTBA KUMOEPIUTOBBIX M JIAMIPOUTOBBIX TPYOOK
CJIOKHOE, 00YCIIOBIIEHO MHOro(a3HoCThi0 UX (opmupoBanus. Kaxmoil ¢asze BHenpeHUs B
[MaTpeMe OTBEYAET CBOSI PA3HOBHAHOCTH MOPOA (IKCIUIO3HBHBIC KHMOEPTHTOBBIE OPEKUHH,
TydoOpeKYnH, UHTPY3UBHbIE MOP(PHUPOBBIE, MACCUBHbIE KUMOEPIUTHI U Jp.), CYIIECTBEHHO
WIM  HE3HAYUTENbHO  OTJIMYAIOIIUXCS  CTPYKTYPHO-TEKCTYPHBIMH  OCOOCHHOCTSIMH,
BEILECTBEHHBIM COCTaBOM M (WJIM) COIEpKaHUEM, KauyecTBOM aiMma3oB. B mpexenax onHoit
Pa3HOBUIHOCTU PYyJ COAEpKAaHUE M KPYMHOCTh ajaMa30B OTHOCUTENIbHO CTaOWJIbHBIE, B
npenengax Bce TPyOKM OHM MOTYT MEHSATBCA CO CMEHOM pyJ B IUIaHE W Ha IiIyOuHe,
BO3MOXHBI OTAENbHbIE YYacTKU (CTOJIOBI, JIMH3bI) HEKOHAWLMOHHBIX pyI. PasHoBHIHOCTH
KHUMOEPIUTOBBIX MOPOJ pa3HbIX (a3 BHEApPEHUs 00pa3yloT B TPyOKax yale KpyTomagaroiine
pYIHBIE CTOJOBI, JUH3BL, >KUJIbHBIE M HEMpPaBUWIbHOW (QOpMbI MHBEKIHMH. KOHTAKTBI MEX1Iy
Pa3HOBUIHOCTSAMU KHUMOEPJIUTOBBIX TMOPOJ YETKHE, pPEe3KUE WM TOCTENeHHbIE, Yepe3
MIEPEXO/IHbIE 30HBI CMEIICHUS Py ONM3KUX (a3 BHEAPEHHUS.

KumbGepnutoBeie ¥ mamMmpouToBble moponbl coxepxkar (1-50 %, pemko Oosbliie)
KCEHOJIUTHI BMELAIOUINX MTOPOJI pa3MEPOM OT J10JIeil MUITUMMETpa 10 KPYIHBIX 1610, HHOT/AA
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0JIOKOB BMEMIAIONIUX MMOpoJ, uMermux B nonepeunnke 100 M u G6onee — Tak Ha3bIBaeMbIe
TJIaBaroIue pudsl, CyIecTBEHHO pa3y00KUBAIOIINE KUMOSPIUTOBBIC PY/IbI.

KumOepnuroBble Aaiku U CHUIIBI KaK IPOMBIIUIEHHbIE MECTOPOKIEHUS BCTPEYAIOTCS
penako 3a pyoexxom, B Poccun moka He N3BECTHBI.

KumOepnuroBble faliku U cepuM KPYTONAAAOMIMX JaeK JUIMHONW 00blYyHO OT 1-3 1o 5
KM, MOIIHOCTBIO — OT 1-3 1o 30-180 m B paszmyBax pazpabarsiBasiuch B FOAP. Conepxanue
aJIMa30B B HUX KOJEOJETCs OT HU3KOIO J0 BBICOKOIO, pa3Mepbl KPUCTAIIOB — OT CPEIHUX A0
KPYMIHBIX, KPYITHOCTb, KAUE€CTBO M BBIXO/J] IOBEJIIMPHBIX KaMHEH yaile 0osiee BHICOKUE, 3aMachl
aJMa30B OOBIYHO HE3HAYUTENbHBIE: HECKOJIBKO THICSY — JECATKH ThICAY Kap, peAKo OKojo 1
MJIH. Kap.

Kumb6epnutoBeie cwmibl. Cunn Beccenron ®mope (FOAP) pasmepom 300x180 M,
MOIIHOCTBbIO OKOJO0 40 M wu3-3a ciaboi ajaMa30HOCHOCTH pa3padaThIBaJCAd TOJIKO BJIONb
BBIXOJIOB B OYEHb BBIBETPEJIBIX pylax. MHOTOspycHble ToJioro3aneraromue (yroia 5-10°)
KUMOEpIUTOBbIE CUJUIBI MOLIHOCThIO Ha Bbixojaax 0,5-4 M u3BectHbl B nonuHe p. KaOpamo-
I'panne (Benecysna). OmnpoOoBaHMe UX KOp BBIBETPHBAHHUS TIOKa3ajo MeCTaMHU B Tak
Ha3bIBaE€MbIX KaHaJlaX, MOMEPEYHbIX OOIIeMy MPOCTUPAHHUIO CUIUIOB, BhICOKOe (0 1,5 kap/T)
CoJiep’KaHhe aliMa3oB, HO MpeuMyllecTBeHHO Menkue (I — 2 MM) UX pa3mepsl, HU300MIHE
MHuKpoanma3zoB. FOBenupHbIx anma3oB MmeHee 20 %.

Anmasbpl B KUMOEPJIMTOBBIX, JIAMIPOHUTOBBIX IOPOAAX OO0pa3yloT KpalHE penKylo
HEpaBHOMEPHYI0, MECTaMH OJMHOYHYIO THE3/IOBYIO, BKpAIUIEHHOCTb, B IOAABISIOLIEM
OOJIBIIMHCTBE TeJl ajaMa3bl OTCYTCTBYIOT WJIM UMEIOT yOOrue cojnep:KaHusi, BO3pacTalolIMe B
MPOAYKTax KOp BhIBeTpuBaHMs. lIpombinuieHHble coaep:kaHus oTHocutenbHO Huzkue (0,000
002-0,0002 % mo macce), KoaebI0TCs B 3aBUCUMOCTH OT KPYITHOCTH M COPTHOCTHU (CTOMMOCTH)
anmazoB o60bryHO oT 0,1-0,3 mo 1-3 kap/t, peako Oombiie. MecCTOPOXKICHUS C HU3KUM
coJiep’KaHUeM pa3padaThIBAIOT MPH MpeodIalaHuu KPYIHbBIX IOBEIUPHBIX KaMHEH U 1eHe 1 kap
100 non. CHIA u Gonee.

KpynHocTh, CHUTOBBIN COCTaB ajiMa30B MECTOPOXKACHUN, PA3HOBUIHOCTEU Pyl MOTYT
ObITh ONM3KWE WM CYIIECTBEHHO pasznuuHblie. OcHOBHas Macca (okono 85-90 %) ammaszoB
O0OBIYHO COCPENOTOUEHA B TPEX KJIacCaX KPYMHOCTU B COUETAHUSX:

npu npeoOaaaHuy B pyaax MEJIKMX anma3oB: kiaccel —1+0,5, —2+1 u —4+2 mwm;

npu npeobaaaHuy aaMa3oB CpellHed KPYMHOCTHU: Kiaccel —2+1, —4+2 u —8+4 mm;

npu npeoOaaaHuy B pyax KPYIHbIX aaMa30B: Kiaccel —4+2, —8+4, u +8 MM.

Pacnpenenenue anma3zoB MO KPYIHOCTH XapaKTEPU3YETCs CHIIBHOW IOJIOKUTEIbHON
acCUMMETpUEN, KpyITHbIE KAMHH PEAKU, HO COCTABJISIOT OCHOBHYIO IIEHHOCTh. OLIeHKU cpeHen
Macchl 3epeH 00bIYHO 3aHMkeHbl. DakTHueckas cpefHss macca mpeodiagarommx no ¢opme
3epeH ajiMasa 10 CUTOBBIM KJIacCaM KPYMHOCTH OOBIYHO ClIeTyOIIast:

CuroBblii k11ace kpynHoctH, -0,5+0,25 —1+0,5 —2+1 —4+2 —-8+4 -16+8
MM

CpenHss Macca 3epeH, Mr:

OKTa3Ipbl 0,14 0,8-0,9 5,5-6 35-40 |220-240| 1500-2000
poMO0 10 ACKAdAPBI 0,18 1-1,1 6,57 45-50 |270-290| >2000
bonee HuU3KME OIECHKH — CBHJCTEIBCTBO HEJIOCTATOYHOW TPEJCTABUTEIHLHOCTH
OmMpOoOOBaHUS.

MuHUMaNBHBI  pa3sMep aiaMa3oB KUMOEPIUTOB OOOCHOBBIBACTCS JKOHOMHUYECKUM
pacyeToM. B MupoBoii mpakTrke 0ObIYHO peHTa0eIbHO M3BJIeUeHHE aaMa3oB >3 y.c.k (1,2 Mm),
peaKo OOJIbIIL



[IpoMblnieHHOE 3HAYEHHE MECTOPOKJIEHUSI ONpENEeNsieTCs] HE TOJIBKO COJIEepKaHUEM,
KPYIHOCTBIO aJIMa30B, HO M UX COPTHOCTBIO, JT0JIEH IOBEJIMPHBIX KaMHEH U JIp.

KauecTBo anmazoB B mpeaenax OJHOPOJHOTO MECTOPOXIeHUs (ydacTka, pyIHOTO
cToyi0a) JOCTAaTOYHO CTaOWJIBHOE, MPHU CMEHE Pa3HOBUIHOCTH pPyJ MOXeT (HE BCeraa)
MEHSATbCS, HO OOBIYHO HE3HAUUTENbHO B CPABHEHHUH C BapUALUMSIMU M COJAEPKAHMUM alIMa30B U
COTOCTaBUMO C U3MEHUYMBOCTHIO KPYITHOCTH KPUCTAILIOB.

Jlonsi 1OBENUPHBIX KaMHEW B KOPEHHBIX MECTOPOXKJICHHUAX alMa3oB KoseOaeTcs B
mupokux mpenenax: or 2-5 % (Hdusene B 3ampe u Apraitn B ABctpanuu) 10 70 %
(Mamxrasan B Muauu), cocraBisis B OosblIMHCTBE MecTopoxkaeHuid 15-30 % macchl Bcex
anmaszoB, B MeHbmIMHCTBE — 30-50 % u B peakux, Kak MOpaBuiio, O€AHBIX anaMa3zaMu
MECTOpOXKJIeHUsAX — 0KoJi0 60 % u Gonee.

Bbixos 10BETUpPHBIX KaMHEW B MECTOPOXICHUSX pa3IU4HbIN, HO B Ipelenax OJHOTO
MECTOPOXKJeHUs (ydacTka) C OTHOCHTENIHHO OJM3KUM TPaHYJIOMETPUYECKUM COCTaBOM
aJIMa30B OOBIYHO TOJOOHBIM, YTO MO3BOJIAET HUCIOJB30BAaTh OIEHKY CTOMMOCTH 1 Kap B
OCHOBHOHM Pa3HOBUAHOCTU PYJ Ul MECTOPOKICHHUS B IesioM. PacmpenerneHue aiMas3oB IO
CTOMMOCTH XapaKTepU3yeTcs CHIIbHON MOJOKUTEIbHOW aCUMMETpPUEN, BBICOKOIIEHHBIE KaMHU
penku ¥ (UKCHPYIOTCS TOJBKO B KPYMHBIX (THICAYM Kap) MApTUAX aaMa30B M OICHKH
CTOMMOCTH 1 Kap 0COOEHHO IO KEpPHOBBIM, Mpobam 3aHmxkaroTcsa (1030 %) OTHOCHUTEITHLHO
MAHHBIX JTOOBLIYH.

CroumocTs (ueHa) 1 kap. alnMa3oB yCTaHABIMBAETCA C yUETOM MPEUCKYpaHTHBIX IIEH Ha
anMasbl Pa3lIMYHBIX KaTeropuil, rpynn u noArpymnm. lIpeicKkypaHThl €XerogHo MEHSIOTCH,
MO3TOMY MECTOPOXKJIEHUS MOTYT IEPEOLIEHNBAThCS KakK MO 3amacaM ajaMa3oB, TaK U MO UX
ctouMocTd. OT JOCTOBEPHOCTH ONpPEIEICHHUS COJIEp’)KaHUsl IOBEJIUPHBIX KaMHEH U
cpenHei 1meHbl 1 kap. B OOJBIION Mepe 3aBUCUT IOCTOBEPHOCTHh OLEHKU MPOMBIIIIEHHON
3HAYUMOCTH MECTOPOXKICHUS.

5. Pa3pabarsiBaemble B Poccun 1 3a pyOe:koM KUMOEPIUTOBBIE, TaMIIPOUTOBBIE TOPOIbI
MPEJCTABIISAIOT COOOM OAMH MPOMBILIUICHHBINA (TEXHOJOTMUECKUH) TUIT aJIMa30CoIepKaluX Py,
YTO MO3BOJISIET MPUMEHATh MPAKTHUECKU OJIHY TEXHOJOTMYECKYI0 CXeMy OoOoramieHus pyia H
U3BJICYEHHS aMa3oB. BmecTe ¢ TeM pa3HOBUIHOCTH KUMOEPIMTOBBIX, JIAMIIPOMTOBBIX MOPOJ]
MOTYT 3HAUUTENILHO pAa3IU4aThbCsl IO BELIECTBEHHOMY COCTaBy U (PU3UKO-MEXaHUYECKUM
CBOIICTBaM, COJEpKaHNIO0, CHTOBOMY COCTaBY M (PU3MYECKHM CBOMCTBaM aJMa30B, COCTaBY U
BBIXOZy MHUHEpPANoB Tsbkeno ¢pakuuu. Tspkenas ¢pakiuss B KOPEHHBIX MECTOPOKICHUSAX
anMa3oB TpejacTaBieHa oduBUHOM (10 3,5 %), maraeTutom (10 3 %), cyabdumaamu (10 5 %),
nukpounsMenutoMm (0,001-0,8 %), mupomom (0,01-0,5 %), a Takxke XPOMIIIHHENIbIO,
XPOMIUOTICHIOM, allaTUTOM, ITUPKOHOM; OOIIMNA BBIXOJ TsDKeIoW (pakuuu konednercs ot 0,1
10 7-8 % u B cpenHemM coctaBiisieT 2—4 %.

[Ipu TexHONOrMUECKOW copTUUKALUKM pyd OOBIMHO YUUTHIBAIOTCA CIIEAYIOILIUE
MPU3HAKU: U3MEIhYaeMOCTb, APOOUMOCTh, 00beMHass Macca (0ObeMHas Macca KUMOEpIUTOB
MeHsieTcst B mpenenax 2,0-2,7 T/M’), MPOYHOCTh HA CKaTHe (BPEMEHHOE COINPOTHBICHHE
ckaruio 9,8-78,4 MIla), BbIXOA MUHEpaAJOB TSXKEIOH (paKIUK, CTENEeHb BTOPUYHBIX
W3MEHEHUN, KOMIUIEKCHOCTh — HaJIW4YUE€ TOMYyTHBIX TOJE3HbIX KOMIOHeHToB. Cpean
MOMYTHBIX KOMIIOHEHTOB ajMa30CoAEpKalluX KUMOEPIMTOBBIX MOPOJ MOTYT IpPEICTaBISAThH
MPOMBIIIEHHBI HWHTEpEC B KauecTBE IOBEIMPHOTO ChIPbsl MPO3pauyHble Pa3HOCTH OJUBUHA
(Xpu30JUT), MUpOMa U LUpPKOHA. PeHTaGenbHOCTh U 1eNeco00pa3HOCTh UX MOMYTHOM JOOBIYU
OLICHUBAETCA CIEIUAIbHO ISl KaXKJ0TO MecTopoxaeHuss. Ha n3BecTHBIX pazpabaTbiBaeMbIX
B Poccun u 3a pyOexXoM KOpPEHHBIX MECTOPOXKACHUAX ajaMa3oB KUMOEpPIUTOBOIO H
JAMIIPOUTOBOTO THUIIOB M3BJIEYEHUE MOIYJIPAroleHHbIX KaMHEH (XpHU30JUT, MUPOIN, LIHUPKOH)
HE pEHTa0elbHO U3-32 UX HU3KOro KadecTBa (MEJIKHUX pa3MepoB, TPEUIMHOBATOCTH,



ne(EeKTHOCTH) U BBICOKON TPYJOEMKOCTH MX BBIJCICHHUS M3 KOHIIEHTpaTa. M3 kumOepauToB
OHHM HWIJIE HE M3BIEKAIOTCS, U TOJBKO B CIydyae TMOSABJICHUS HOBBIX aIMa30HOCHBIX PYI C
BBICOKOIIEHHBIMU TIHPOTIAMHU, XPU30JIUTAMH, ITUPKOHAMU MOXKET paccMaTpHUBATHCS BOMPOC O
pEHTA0ETPHOCTH WX U3BJICUCHHS. OTH KaMHH JIOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
texuudyeckux yciaopud TY 41-07-060-90 «KaMHM-CaMOUBETHI NPUPOIHBIE B CHIPHEY.
OcHOBHBIE TIapaMeTphl KIacCU(PUKAIMK KaMHEH YYHUTHIBAIOT HAIUYWe W  pa3Mephl
6e31edexTHOM 001acTH, €€ 1IBET, UHTEHCUBHOCTH U BBIXO/I.

OTMedeHHbIE pa3Iu4us B COCTaBe U (PU3MKO-MEXAaHMUYECKUX CBOWMCTBAX KUMOEPIIMTOB
BIIMAIOT Ha BBHIOOpP paIMOHAIBHOTO pEXKMMa omepanuid oOorameHuss pya U JOJKHBI
YUYUTBIBATHCS TIPH BBIICTICHUN TEXHOJIOTMUYECKUX COPTOB PYI.

II. I'pynnupoBKa MeCTOPOKACHUI 110 CJI0KHOCTH Ie0JI0rH4eCKOro CTPpOeHUs ISl
nejeil pa3Beaku

6. Ilo pasmepam, popme KUMOEPIUTOBBIX TET M MX W3MEHUMBOCTH B MPOCTPAHCTBE,
OCOOCHHOCTSIM BHYTPEHHEIO CTPOCHHUS U XapaKTepy paclpeiesieHUus] alMa3oB KOpPEHHbIE
MECTOPOXKIEHUS COOTBETCTBYIOT 2-i u 3-ii rpymnam «Kimaccudukamuum 3amacoB
MECTOPOXKACHUNW U MPOTHO3HBIX PECYPCOB TBEPIBIX MOJIE3HBIX HCKOMAEMbBIX)», YTBEPKICHHON
npukazom MITP Poccuu ot 11 nexadps 2006 . Ne 278

K 2-ii rpynme OTHOCATCS MeCTOPOXKIEHHs (YYacTKH) CJIOXKHOIO T€0JOrMYecKoro
CTpPOEHUSI, MIPE/ICTaBIICHHbIE:

BeChbMa KPYIHBIMHU, KPYITHBIMU U CPETHUMH IO pa3zMepaM KUMOEpIMTOBBIMU TpyOKaMu
MPOCTOW WM CIIO)KHOM (OPMBI, HEOJHOPOIHOTO BHYTPEHHETO CTPOEHUS, OTHOCHUTEIHHO
BBIJICPKAHHBIMU U HEBBIIEPKAHHBIMH 110 CUTOBOMY COCTaBY W/MJIM COJEPKaHHUIO alIMa30oB
(Mup, Yaaunas, um. B. I'puba u ap.);

BeChbMa KPYMHBIMH, KPYITHBIMU M CPEIHUMU 1O pa3MepaM KHUMOEpIUTOBBIMU TpyOKaMu
CJIOKHOM U OYEHb CJIOKHOU (pOpMBI, HEOJHOPOJHOTO M BEChbMa HEOJHOPOJHOIO BHYTPEHHETO
CTpPOCHMS, C HEBBIACPKAHHOM M BECbMa HEBBIAEPKAHHOM aJIMa30HOCHOCTBIO, HAIMYUEM
CTONIOOB, JHMH3 WIM OJIOKOB OCIHBIX W HEKOHJAMIMOHHBIX pya (Alixanr B pactpybde,
CriThikaHckast, KOOunelinas B pactpyoe).

K 3-ii rpynme oTHOCATCS MeCTOpPOXKAEHHs (Y4acTKH) CIOXKHOTO U OYEHb CJIOKHOTO
re0JIOrMYeCKOT0 CTPOEHUS, IPE/ICTAaBICHHbIE:

CPEeAHUMHU IO pa3MepaM KUMOEpIMTOBBIMU TPyOKaMu, OYEHb CJIOKHBIMH MO (opme
W/ BHYTPEHHEMY CTPOEHMIO, C HEBBIIEP)KaHHON aJIMa30HOCHOCTHIO, a TAKXKE y4dacTKaMH
KpaTepoB M MEJIKHUMH TpyOKaMu WJIM MPOMBINIJICHHBIMUA PYAHBIMU CTOJ0aMU cpeau OeqHBIX
pyn Tpyook (Aiixan, KOOuneiinas Ha riyoune, MHTepHanmoHanbHas Ha [IyOMHE, PYAHBIN
ctoJi0 B 3apHuile, kparep Tpyoku um. B. ['puba);

KUMOEPIUTOBBIMHU TeJIaMU CJIOHOT'O BHYTPEHHETO CTPOCHMS, C HU3KHM COJIEpKaHUEM,
HO KPYIHBIMH BBICOKOIICHHBIMH IOBEJIMPHBIMU anmazamu (TpyOku MamkraBan B Unauu u
Jlercenr-na-Tepae B Jlecoto).

K 4-i1 rpymnme OTHOCATCA  MECTOPOXKIEHUS, MNPEICTaBICHHBIE MEIKUMH JalKaMH,
KHUJIaMHU C pa3dyBaMu, IJIACTOBBIMU TeJlaMH, COMPOBOKIAIOIIUMHU TPYOKH, a TakKe OTAETIbHbIE
OuYeHb MeJIKHE (BbIKIMHUBaouMecs Ha riyoune 10 100 M) TpyOKu Wi pyAHbIE CTONOBI, TUH3BI.
OHu, Kak MpaBWJIO, HE MMEIOT CAMOCTOSATEIBHOIO MPOMBIIUIEHHOIO 3HAYEHHUS W TPUTOIHBI
JIMILB JUI TOIMYTHON OTpaOOTKHU IEHCTBYIOIIUMH MPEANPUATHIMHU.

7. llpuHaaneXHOCTb MECTOpOXKJIeHUs (ydacTka) K TOW WM HHOM Tpymme
YCTaHABIIMBAETCSl IO CTENEHH CJIOKHOCTU I€OJIOTHYECKOTO CTPOCHHSI OCHOBHBIX PYAHBIX Te,
3axmoyaronx He Mmenee 70 % oO0IIKX 3amacoB MECTOPOKICHUSI.



II1. M3yyeHue reosioru4ecKoOro CTpOCHUs: MECTOPOK/ICHU U BEIIeCTBEHHOI 0
€cOCTaBa pya

8. [1o pa3BemaHHOMY MECTOPOKIACHUIO HEOOXOAMMO UMETh TOMOTPaUIECKyI0 OCHOBY,
MaciTad KOTOpPOM COOTBETCTBOBal OBl €ro pasMepaM, OCOOEHHOCTSM T€OJOTHYECKOTO
CTpOCHHSA U penbedy MECTHOCTH. Tomorpaduueckue KapThl W IUTAHBI Ha KOPEHHBIX
MECTOpPOXKJIEHUSX aliIMa30B OOBIYHO cocTaBisitoTcs B Maciurabax 1:500-1:2000, Bce
pa3BelOYHbIE W OKCIUTyaTalMOHHBIC BBIPAOOTKHM (KaHaBbl, MIypQBl, MIAXThI, IITOJHHH,
CKBQKUHBI), MPOQWIN JETalbHBIX Teo(U3NUYEeCKUX HaOMIOJEHHUI, a TaKXe eCTeCTBEHHBIE
OOHa)XEHUSI PYAHBIX TEJN JOJDKHBI OBITh MHCTPYMEHTAIBHO TpHBs3aHbl. [lo3eMHBIE TOpHBIC
BEIPAOOTKM W CKBAKMHBI HAHOCATCS HA IUIAHBI MO JAHHBIM MAapKIICHAEPCKONH CHEMKH.
Mapkmieiiiepckue TIaHbl TOPU30HTOB TOPHBIX paboT OOBIYHO COCTABISIFOTCS B MacIITadax
1:200-1:500; cBogHbBIe mIaHbl — B MacmTade He meabue 1:1000, s cKBaXKUH JTOIKHBI OBITh
BBIUMCIICHBI KOOPJAWHATBI TOYEK TIEpPEeceueHHs] WMH TpPaHUI] Kparepa, OCHOBHBIX
Pa3HOBUIHOCTEH KHUMOEPIUTOBBIX TOPOJA JAHMATPeMbl (BXOJa W BBIXO/A) W IMOCTPOCHBI
MIPOJIO’KEHUSI UX CTBOJIOB HA TUIOCKOCTH IIJIAHOB U Pa3pe30B.

9. Teosormvyeckoe CTPOCHHE MECTOPOXKACHHUS TOJDKHO OBITh JETAbHO H3YYE€HO U
0TOOpaxkeHo Ha reosiormueckoi kapre macmrada 1:500-1:2000 (B 3aBHCUMOCTH OT pa3MepoOB
U CIIO)KHOCTH MECTOPOXKICHHS), TEOJOTHMUYECKUX pa3pe3ax, TMOTOPH30HTHBIX IUIaHaX,
MPOCKIUAX, a B HEOOXOUMBIX CIydasx — Ha OJIOK-TuarpaMMax U MOJIeNsX. [ eomornyeckue u
reopu3NYecKre MaTepuaibl IO MECTOPOKICHHUIO OJDKHBI JaBaTh IPEACTABICHHUE O
pasmepax u (opMe PYAHBIX TeJ, YCIOBUIX WX 3ajeraHusi, BHYTPEHHEM CTPOCHHH |
CIUTOITHOCTH, XapaKTepe BBIKIMHUBAHUS KUMOCPIHMTOBBIX TEN M CIAralolluX WX PYyAHBIX
CTOJ0OB W JIMH3, B3aMMOOTHOIICHUSAX WX MEXAy COOOH M C BMEHIAIONIMMH IOPOJAMU,
OCOOEHHOCTSAX W3MEHEHHS BMEMIAIONMUX TMOPOJ, WX CTPYKTYPhL, TEKTOHUYECKON
HapYIICHHOCTH B CTEMEHHU, OCTATOYHOW IJIsi 0OOCHOBaHMS Mojcdera 3amacoB. Cremyer
Takke OOOCHOBATh TEOJIOTHYECKHE TPAaHHIBI MECTOPOXKJIEHWS B IUIaHE W Ha TiayOuHy,
KPUTEPUH, OIMPEACISIONINE MECTOMOIOKEHNE TEPCIIEKTUBHBIX yYaCTKOB (PyAHBIX CTOJOOB,
JIMH3), B PEeax KOTOPBIX OLICHEHb! IPOTHO3HBIE PECYPCHI KaTeropuu Py .

I[Ipu omenke Ha O€3pyaHOCTH IUIOMIANCH, TMPUMBIKAIOMMUX K KOPEHHBIM
MECTOPOXKACHUSIM (OCOOEHHO MOTpeOCHHBIM), 0053aTENbHO MCCIEIOBAHNUE MEPCIEKTUB HE
TOJIbKO KOPEHHOW, HO U POCCHIITHON aJTMa30HOCHOCTH.

10. BbIxoiel Ha TOBEPXHOCTh PYAHBIX TEJ, KOP X BHIBETPUBAHUS U TIPUTIOBEPXHOCTHEIC
YaCTH aJIMA30HOCHBIX Ty(OTeHHO-0CaI0YHBIX TIOPOJT KpaTepa MOJKHBI OBITh H3Y4YCHBI TOPHBIMH
BEIpAa0OTKaMU W HETITyOOKMMH CKBOKWHAMH C TNPUMEHEHHEM TeO(U3NUYECKUX METOAOB H
onmpoOOBaHBl C JETAITBHOCTHIO, IO3BOJIIIONICH YCTAHOBUTH HX MOPQOIOTHIO, YCIOBHS
3aJieTaHus, COCTaB, TIyOWHY pa3BUTHS 30HBI BBIBETPHBAHHS, OCOOCHHOCTH H3MEHEHUS
BEIICCTBEHHOTO COCTaBa, TEXHOJOTHYECKUX CBOMCTB, alMa30HOCHOCTH pPyA W TPOBECTH

" Ilo paiioHy MECTOPOXKICHHS 1 PYIHOMY IOJIO MPEACTABISIOTCS TEONOrHICcKas KapTa W KapTa
moje3Hbix uckomaeMeix B wmacmrade 1:10 000-1:50 000 ¢ COOTBETCTBYIOIIMMH pa3pe3aMH.
VYkazaHHble MaTepualbl JOJDKHBI OTpa)KaThb TI'€0JIOTMYECKOE CTPOEHUE ajJIMa30HOCHOTO pailoHa,
MIOJIOKEHUE OCHOBHBIX T'€0JIOTMYECKUX CTPYKTYp, KOHTPOJIMPYIOUIUX pa3MElleHHEe KUMOEpPIUTOBBIX
T€J, MECTOPOKJIECHUI U PYAONPOSIBICHUM IPYruX MOJE3HbIX UCKOMIAEMbIX palioHa, a TAK)XKE YYacTKOB,
Ha KOTOPBIX OIICHEHbI IPOrHO3HBIE PECYPCHI MIOJIE3HBIX UCKOMAEMBbIX.

Pe3ynbraThl IpOBEIEHHBIX B pailoHEe reo(Ppru3nyecKuX MCCIeI0BaHUM ClielyeT UCIOJb30BaTh IpH
COCTAaBJICHUU T'€OJIOTUYECKUX KapT U pa3pe30B K HUM U OTPaXkaTb Ha CBOJHBIX IJIAHAX MHTEPIIPETALUU
reoU3NUECKUX aHOMaJIMi B MaciiTade MpeacTaBisieMbIX KapT.
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MOJICYET 3allacoB pa3/IelbHO MO PA3HOBUIHOCTSIM KUMOEPIUTOBBIX U TY()OreHHO-0CAT0UHBIX
MOPOJ TUaTPEMbI U KpaTepa.

11. Pa3Beaka KOpPEHHBIX MECTOPOXKICHUI anMa3oB Ha TJIyOMHY HPOBOAMUTCS
CKBa)XMHAMU U TOPHBIMH BbIpaOOTKAMU C NPUMEHEHHEM TeO(PHU3UYECKHX METO/I0B
UCCJIeIOBaHUM, pallMOHAIbHBIM KOMIUIEKC KOTOPBIX ONpeAeNsieTcs MCXOIS U3 KOHKPETHBIX
reoJoro-reo(pu3nuecKnux yCciaoBHil.

MeTtonuka pa3Be Ikl — COOTHOIIEHHE 00bEMOB FOPHBIX padbOT U OypeHusi, BUIbI TOPHBIX
BBIPA0OTOK, CIOCOOBI U AMAMETpPbl OypeHHs, TE€OMETpPUsi U IUIOTHOCTb pa3BEIOYHOM CeTH,
METO/Ibl U CIOCOOBI ONMPoOOBaHUs — AOKHA 00ECIeYnBaTh BO3MOKHOCTh MOJCUETa 3aM1acoB
Ha pa3BeJaHHbIX MECTOPOXKACHHUSAX IO KAaTeropusM, COOTBETCTBYIOIIMM  IpyIIe
MECTOPOXKIECHUH MO CI0KHOCTH €0 I'e0JIOrHYecKoro cTpoeHus. OHa onpeaesnsercs NCXoas U3
re0JIOrMYECKUX OCOOCHHOCTEM PYIHBIX TEN, YPOBHS U U3MEHUYMBOCTH COJEPIKAHUS, KPYITHOCTH
anMma3oB (Taby. 2) U ¢ y4eTOM BO3MOXKHOCTEH TOPHBIX, OYpOBBIX M Teo(PU3UUECKUX
CpeJICTB pa3BEJKH, a TAK)XKE OIbITA Pa3BEIKH U pa3pabOTKU MECTOPOKICHUI aHAIOTHYHOTO
THUIIA.

[Ipn BbIOOpPE TEXHUYECKHX CPEACTB Pa3BEIKH, METOJOB M CIOCOOOB OMpPOOOBaHUS
ClIelyeT YYMTBIBATh PEIKYI0 BCTPEYAEMOCTh (BKPAIUIEHHOCTb) ajiMa3oB, UX XPYIKOCTb
(packanpIBarOTCSl MpH yJIape) U MO3TOMY NPEINOYTUTENHHO HCHOJIb30BaTh BAJOBBIE MPOOBI
WM KEPHOBBIE MPOOBI OOJIBIIEro JUaMeTpa, Mpu HeoOX0MMOCTH ONpoOoBaTh OYpOBOM LIIaMm,
OTrpaHUYMBATH NPUMEHEHHUE YJApHOro OypeHHs CIUIOIIHBIM 3a00eM, a Mpu 00OralleHuu pyn
MCIOJIb30BaTh IAAIINI PEXXUM UX APOOIEHUS.

[Ipu BeIOOpE ONTHMAILHOTO BapHaHTa Pa3BEKU CIEAYET YUUTHIBATh CPABHUTEIbHBIC
TEXHUKO-IKOHOMUYECKHE TIOKa3aTel U CPOKU BBINOJHEHUA paboT MO pa3IuyHbIM
BapUaHTaM pa3BEIKH.

12. Tlo ckBaxuHaM KOJOHKOBOTO OypeHHUs JOJKEH OBITh MOMy4YeH MaKCHMAaJbHBIH
BBIXOJ] K€pHa XOpOLIeH COXpPaHHOCTH B 0OBbEME, MO3BOJISIONIEM BBISICHUTH C HEOOXOIUMOM
MOJIHOTOW OCOOCHHOCTH 3aJIeTraHMs PYIHBIX TEJl U BMEUIAIOIINX MOPOJl, BHYTPEHHEE CTPOEHUE
PYIHBIX TeJ, XapaKTep OKOJIOPYIHBIX M3MEHEHU, IPaHULIbl IPUPOIHBIX PA3HOBUAHOCTEHN Py,
UX TEKCTYpPBI, CTPYKTYPBI U 00ECIIEUUTh MPEJCTABUTENBHOCTh MaTepHaia sl OpoOOBaHHUS.

Boixon kepHa B mpeaenax KUMOEpIUTOBBIX Tell JOKEH ObiTh He MeHee 70 % mo
KaXIOMY HUHTEepBally omnpoOoBaHus. [[OCTOBEpPHOCTh OmpeereHUs] JUHEHHOro BHIXOJA
KepHa HEOOXOAMMO CHUCTEMAaTHYECKU KOHTPOJIUPOBATH BECOBHIM UM OOBEMHBIM CIIOCOOOM,
CUCTEMAaTUYECKH 3aMepATh U IOKYMEHTHPOBATh IUAMETP KEepHa.

Bennunna mpeacTaBUTENbHOTO BbIXO/IAa KEpHA U1l ONPENIENICHUs CO/IEpKaHMs ajMa30B U
TpaHUll pPYIOHBIX Tel JOJDKHA ObITh TOATBEP)KACHA UCCIEAOBAHUSMU  BO3MOKHOCTH
BBIKpAIIMBAaHUS aJIMa30B, CYIIECTBEHHOIO Mepexoia UX B OypoBOH IIIaM, OCOOCHHO B XPYIKHUX,
MHTEHCUBHO TPEIIMHOBATHIX PAa3HOBUAHOCTAX pyHd. s 3Toro HeoOXOAWMO IO OCHOBHBIM
Pa3HOBUAHOCTSAM DY COMOCTABUTh Pe3yJIbTaThl ONPOOOBAaHUS KEpHA U IIIaMa, a TaKKe OLIEHKU
CpeIHETO COJICpX aHMsI aJIMa30B IO TpyIaM Mmpod ¢ pasHbM (MeHee u Oonee 70 %) BbIXOAOM
kepHa. OCHOBHas MPUYMHA HEJOCTATOUYHOM MPEICTABUTEIBHOCTH KEPHOBBIX MPOO — MX Maiblil
o0beM, He olecreynBaOIUi (UKCAIIMIO OTHOCUTENIBHO PEIAKUX KpPYMHBIX ajMa30oB, 4YTO
MIPUBOJIUT K CYILIECTBEHHOMY 3aHMKEHUIO OLIEHOK COAEPKaHUs alIMa30B, 0COOEHHO Ha ITyOOKHX
TOPU30HTAaX MECTOPOXKIACHUN B CBSI3UM C CHUCTEMaTHMYECKMM YMEHbBIIEHHEM auameTpa OypeHUs
CKBa)KUH.

JUis ycTaHOBJIEHUS! MOTPENTHOCTH OLIEHKH COJEp)KaHMs alMa30B IO MajbiM Ipodam
KEepHa pe3yJIbTaTbl KEPHOBOTO ONPOOOBAHUS COIMOCTABISIOTCA C JAaHHBIMH ONPOOOBaHMUS
KOHTPOJIBHBIX TOPHBIX BBIPAOOTOK, CKBaXXMH OOJIBIIOTO JuamMerpa. B ciydasx HHU3KOro
BBIXOZla KEpHa CJIeAyeT MPUMEHATh Jpyrue TeXHUYECKue cpeacTBa pas3Benku. [lpu
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CYILLIECTBEHHOM 3aHMKEHUHU COACpNKAHUS IO KEPHOBBIM IpoOaM HE0OXO0AMMO 0OOCHOBATH
BEJIMYMHY MOMPABOYHOIO KOA(p(ULIMEHTa K pe3ysibTaTaM KEpHOBOTO ONPOOOBAaHMS HA OCHOBE
JAHHBIX, TOJYYEHHBIX B KOHTPOJBHBIX  BbIpa0OTKaxX: MO BaJOBBIM IpoOaMm 1ypdos,
MOJ3EMHBIX TOPHBIX BBIPAOOTOK, MIyp(PO-CKBAXKUH W/MIM MpoOaM KepHa KOJIOHKOBBIX
CKBakMHax yBenuueHHoro (171-230 mm) no cpaBHeHHto ¢ psaoBbM (110-132 mm) nuamerpa.
Hanexxnoctes mnomnpaBo4yHoro kosgduumenta MoOXeT ObIThb JIONOJHUTENbHO 000CHOBaHA
TEOPETUYECKUM PACUETOM OXHAAEMOIrO COJAEpPKaHMSI KPYNHBIX ajiMa30B Ha OCHOBE
YCTAaHOBJIGHHON 3aBHCHUMOCTHM MEXIYy COJEp)KaHHMEM M Pa3MEPHOCThIO alMa3oB B
KUMOEPIIUTOBBIX pyJax (mpuiioxkeHue 1 Kk HacTosiiuM MeToAUYECKUM PEKOMEHAALIUSIM).

JUis TOBBINIEHHUS JOCTOBEPHOCTH U HMH(POPMATUBHOCTH OypeHHUs HEeOoOX0IUMO
UCIIOJIb30BaTh METOJAbl TeO(U3MYECKUX MCCIEIOBAaHUN B CKBAKMHAX, pPallMOHAIbHBINA
KOMIUIEKC KOTOPBIX OIpeAesieTcs MCXOAs U3 MOCTaBJIEHHBIX 3a/ad, KOHKPETHBIX I'e0JIoro-
reo(U3NUEeCcKNX YCIOBUN MECTOPOKICHUS M COBPEMEHHBIX BO3MOXKHOCTEH Treo(pU3n4ecKux
MetonoB. Kommiekc kapoTtaxa, 3(QQEeKTUBHBINA Uil YTOYHEHHMS] KOHTAaKTOB PYIHBIX TEl C
BMEIIAIOIIMMH, TEPEKPHIBAIOIIMMHU MOPOAaMH, 30H JpOOJICHMS, BBIICICHUS TpaHUI]
MPUPOAHBIX PA3HOBUIHOCTEW U TEXHOJOTMYECKUX COPTOB Py AMATPEMBbI U KpaTepa, JOJKEH
BBINIOJIHATHCS BO BCEX CKBaXKMHAX, MPOOYPEHHBIX HA MECTOPOKICHUH U 3a €ro MpeaenaMu s
pElIeHUs] APYTUX Te0JIOTUYECKUX 3a/1a4 (MEXKCKBa)KMHHOE MTPOCBEUMBAHKE JJIs1 HCCIIEJOBAaHU I
Ha 0e3pyAHOCTh, TOMCKOB M OKOHTYPUBAHUS PYJIHBIX TENI U Ip.).

B BepTukanpHbIX ckBaknHax IinyOuHoi Oosiee 100 M M BO BCeX HAKIIOHHBIX, BKJIIOYAs
MO/I3€MHbIE, HE MeHee ueM depe3 Kaxkzable 20 M JTOJKHBI ObITh ONpe/esieHbl U MOITBEPKICHbI
KOHTPOJIbHBIMH 3aMEpaMH a3uMYyTalbHbIE M 3€HUTHBIE YIJIbl UX CTBOJIOB. Pe3ynbTaThl 3THX
U3MEpEeHUN HEOOXOAMMO YYMUTHIBAaTh NPH IOCTPOEHUU TIEOJIOTUYECKUX  Pa3pe3oB,
MOTOPU3OHTHBIX IUIAHOB M pacyere KOOpJIMHAT TOYEK IepeceyeHus CKBaKMHAMU
KOHTAaKTOB KMUMOepiauToBoro tena. [lpu Haimyum mnojceyeHuil CTBOJIOB CKBAKUH TOPHBIMHU
BBIPA0OTKAaMU pe3yibTaThl 3aMEpPOB MPOBEPSIOTCS JAHHBIMH MapKIICHAEPCKON MPUBS3KU.
Jljis CKBa)KMH HEOOXOAMMO O00eCHevnTh epeceueHne UMH PyJHBIX TeJ MOJ YriaMH HEe MEHee
30"

JI1s epecedeHns KPyTONAAoONX PyAHBIX Tel 1o Gombimmu (6oxee 30°) yrmamu
1enecoo0pa3Ho MPUMEHSATh HMCKYCCTBEHHOE HCKPUBIIEHHUE CKBAaXHH, COMPOBOXKIAS €ro
gacTbiMU 3amepamu yriioB. C wnenbio NOBbIIEHUS 3((OEKTUBHOCTH pa3BeIKH CIEAYET
OCYHIECTBIISATh OypeHre MHOT03a00MHBIX CKBaKWH, a MPU HATMYUU TOPU3OHTOB FOPHBIX paboT
— BEEepoB MOJI3EMHBIX CKBaXHMH. BypeHue mo pyne menecoo0pa3HO MPOU3BOIUTH OAHUM WM
OJTM3KUM JTMaMETPOM, OKOHTYPUBAIOIIME CKBAKUHBI 110 BO3MOKHOCTH 33/1aBaThb CO CTOPOHBI
PYIIHOTO Tea.

13. T'opHbIe BBIPAOOTKU SBJSIFOTCS OAHUM M3 OCHOBHBIX CPEJCTB JETAIBLHOTO U3yYEHUS
YCIIOBUH 3alieraHus, MOpPQOJIOTUH, Pa3MEPOB, BHYTPEHHETO CTPOEHUS PYJHBIX TEJ, T'PaHUI] U
BEUIECTBEHHOI'O COCTaBa pPa3HOBUJIHOCTEH Py, HMX BaJOBOrO ONpPOOOBaHMS HA BEPXHUX
TOPU30HTAX MECTOPOXACHUS, a TakKe MpeIHa3HA4YeHbl JJIi KOHTPOJS JAHHBIX OypeHus M
onpoOoBaHMsI CKBaKWH, IeO(U3MUECKUX HCCIECIOBAHUN, OTOOpa TEXHOJOTMYECKHX Mpo0 U
HapaOOTKM MapTUU anaMa3oB, AOCTATOYHOW /g ONpeJeNieHHss X CUTOBOI'O COCTaBa,
MPOMBIIUIEHHOW COPTU(UKAIIMYA U CTOUMOCTHOMN OLEHKH.

Ha mecTtopoxaeHHsX C KpyOHBIMH BBICOKOLICHHBIMH allIMa3aMM H3-32 HHU3KOTO HX
COJIepaHusl HAIMYME U COJEpKaHUE KPYMHBIX KaMHEW MO JTaHHBIM ONpOOOBaHUS KepHa
CKB@)XMH HAJIE)KHO HE YCTAaHABJIUBAIOTCS, BCJIEACTBHUE 3TOr0 HEOOXOIUMO MpPUMEHEHUE
TOPHBIX BBIPAOOTOK MU WYp(HO-CKBAXUH AuaMeTpoM ~1,2-2 M UIsl PSIOBOTO BajoOBOIO
onpoOoBaHus, 0O0ECIEUNBAIOLIETO Y/IOBIETBOPUTEIbHYIO OLEHKY COJEpXKaHUs, CHUTOBOTO
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COCTaBa aJiIMa30B M M3MEHUYMBOCTH UX paclpelieNieHUus] B Mpeaenax pasHOBUIHOCTEH pyn U
MECTOPOXKACHHS B LIEJIOM.

N3MeHYMBOCTh OpPYJCHEHHUS HAa BEPXHUX TOPU3OHTAX MECTOPOXKICHUU HOJKHA OBITh
M3y4eHa B JOCTaTOYHOM 00BbEME W PAaBHOMEPHO IO IUIOMIAAN: JUIsl TPYOOUYHBIX TEJ U CHIIJIOB —
nepecedeHusiMu  mypdpamu, mrypdo-maxramu, Irypho-CKBaXKMHAMU WM TOJA3E€MHBIMU
TOPHBIMU BBIpaOOTKamMu (IITpEKaMH, OpPTaMHU) M TOPU3OHTAIHLHBIMU CKBaXUHAMH, IS
TaKOOOpa3HBIX, JKWIBHBIX TEJ — HEMPEPHIBHBIM MWJIM MYyHKTHPHBIM TMPOCICKHUBAHUEM 10
MIPOCTUPAHUIO TPAHIIESIMHU C CEKIIMOHHBIM BaJIOBBIM OMPOOOBAHUEM.

Baxneiiimne Ha3Haue€HUS TOPHBIX BHIPAOOTOK — BBISICHEHHE BO3MOXKHOCTU U
3¢ (PEKTUBHOCTH HCMOIB30BaHUsI CKBRXMHHOTO ONMPOOOBAHUS AJIA OIEHKH aJIMa30HOCHOCTHU
MECTOpPOXKJIEHUS, CJIaraloliMX €ro pa3HOBUAHOCTEH pyA W HapabOTKa M3 OCHOBHBIX
Pa3HOBUIHOCTEN pyA NapTUA aiMa3oB, JOCTATOYHBIX JUISi HAJACKHOM OLEHKUA CpeIaHEH
CTOMMOCTH | Kap anMa30B IO HUM U MECTOPOXKIACHHIO B LIEJIOM.

O} PeKTUBHOCT, KEPHOBOIO ONPOOOBAHUS BBIACHIETCS MPSAMBIM COIOCTaBICHUEM
COJIepKaHUM aJIMa30B Pa3HOW KPYMHOCTH MO COMPSIKEHHBIM MPOOaM KOJOHKOBBIX CKBAXUH U
TOPHBIX BBIPA0OTOK (1IyphO-CKBOXKUH) W/MIM KOCBEHHO, MYTEM COIOCTABJICHUSI CPEIHUX
OLICHOK CHUTOBOT'0 COCTaBa W COJEp>KaHMs ajIMa30B IO y4YacTKaM JEeTaJU3allii B OCHOBHBIX
pazHOBUIHOCTAX pyA. IIpy 3TOM KOJMYECTBO Map COMpPSKEHHBIX MPoO (BajoBas — KEPHOBAs)
WIM PAaBHOMEPHO PACMOJOKEHHBIX HIyphoB (LIyppo-CKBaXXMH) W CKBaXMH HA yYacTKax
JeTaaIu3ai JOJKHO ObITh HEe MeHee 15-20.

14. T'opHble BBIPaOOTKH ClIeAyeT MPOXOIUTh HA Y4yacTKaxX JeTaju3alliH, a TakKe Ha
TOPU30HTaX MECTOPOXKACHUS, HaMEUEHHBIX K MepBoodepeAHor oTpaboTke. Pacnonoskenue
pa3BEOYHBIX BBIPAOOTOK M PACCTOSHUSA MEXAYy HHUMH B CHCTEME TOPU3OHTAIBHBIX U
BEPTUKAIBHBIX CEUEHUM JIOJDKHBI  OBITH  ONpPEACNICHBl Uil  KaXJIOTO CTPYKTYypHO-
MOP(}OIOrHUeCcKOro THUMa PyJHBIX TEJ C YYETOM UX pa3MepOB, 0COOEHHOCTEHN Te0JI0rH4ecKoro
CTpOEHUS, CATOBOI'O COCTaBa M XapaKkTepa paclpeIeIeHUs aiMa3oB.

[IpuBenenubie B Tabiuile 2 0OOOIICHHBIC CBEACHUS O IUIOTHOCTH CETeH BBIPAOOTOK,
MIPUMEHSBILINXCS TIPU pa3BEIKE MECTOPOKACHHI aliMa30B B KUMOEPIUTOBBIX TpyOKkax Poccun u
OTYACTH 3a PyOEKOM, PEKOMEHIYETCSl YUUTHIBATH MPH MPOSKTHUPOBAHUU T'€OJIOTOPA3BEIOUHBIX
paboT, HO UX HEJb3s paccMaTpHUBaTh Kak oOs3aTenbHbIE. [ KaXJI0ro MECcTOPOKIEHUS Ha
OCHOBAaHWU M3YYEHHUsI yYaCTKOB JACTANTM3AIMU U THIATEIHHOTO aHaIW3a BCEX HMEIOIINXCS
TCOJIOTUYECKUX, TEOPU3MYECKUX U OIKCIUTyaTallMOHHBIX MaTepHajoB MO JIaHHOMY WJIU
aQHAJIOTUYHBIM MECTOPOXKICHUSAM OOOCHOBBIBAIOTCS HanOOJee pallMOHAILHBIE TE€OMETPHUS U
MJIOTHOCTh CETH Pa3BEOUYHBIX BHIPAOOTOK.
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Tabnmma 2

Paccrosiaue (B M) MeXay BbIpaOOTKaMH LTS KaTerOpuii 3amacos

I'pynna B Ci
. XapaKTepucTuka pyAaHbIX Tel Buzp! BBIpaboTOK
MECTOPOXKICHHH . . . o
0 JUTMHHOK | TIO0 KOPOTKOHM | IO JUIMHHOW .
ocu ocH ocH Koporion
ocH
2-4 Becbma kpymHBIE M KpyIMHBIE 1O pa3MepaM | ['opHbIe BBIpaOOTKH B COUETaHUHU CO 80-120 40-80 120-160 60-80
KAMOEPJINTOBBIC TPYOKHM TIPOCTOM  WJIM | CKBaKMHAMH
CIIOKHOH dopms, HCOMHOPOAHOIO | CkBakMHBI ~ € KOHTPOJIBHBIMU 60-80 40-60 80-160 60-120
CTPOCHHSI, OTHOCHTENBHO BBIACPKAHHEIC | [opypMi BHIPAGOTKAMH
WJIM HEBBLIEPKaHHBIE 1O aJIMa30HOCHOCTH
Cpennue mo pasmepam TpyOku TpocToil | ['opHBIE BBIpaOOTKH B COYETAHUH 40-80 30-60 60-120 40-80
(OpMBI, HEOAHOPOJHOTO  BHYTPEHHErO | CO CKBaXHMHAMHU
CTPOCHMSI, OTHOCUTEIBHO BBIACPKAHHBIC 110 | CKBaKUHBI C KOHTPOJIbHBIMU 40-60 15-30 40-80 30-60
aJIMa30HOCHOCTH TOPHBIMU BbIPa0OOTKaMU
Becbma xkpynHble M KpynHble TpyOKH, | ['OpHBIE BBIpaOOTKM B COUETaHUHU CO 60-80 40-60 80-120 60-80
CIIOXHBIE 1O (QOpME W BHYTPEHHEMY | CKBaXHHAMH
CTPOGHHIO, BECbMa HEBBIACPKAHHBIE 10
aJIMa30HOCHOCTH, UMEIOIIHe 6ennpie | CKBOKHUHBI C KOHTPOJIbHBIMU 40-60 3040 60-80 40-60
pYAHBIE CTONOBI, W cpenHue TpyOku | TOPHBIMU BBIPaOOTKAMHU
CIIOXHOH (OpMBI, HEBBIIEPKAHHBIE 10
AJIMa30HOCHOCTH
31 Cpennue mo pasmepam, CcloxHble 10 | ['opHBIE BEIPaOOTKH B COYETAHUH CO - - 40-80 3040
dopMe W BHYTpEHHEMY  CTPOCHHIO, | CKBaXXHHAMH
HEBBIJIEPKAHHBIE 110 AaJIMa30HOCHOCTU WIH | CKBa>KUHBI C KOHTPOJIbHBIMU — — 3040 20-30
MEJIKHE 10 pa3Mepy TpyOKu TOPHBIMU BBIPAOOTKAMHU
KumbepnutoBsle  Tena c HU3KUM | [OopHBIE  BBIPaOOTKM  CEUEHHEM - - 40-80 30-60
coJiepKaHUEM, HO KpynHbIME | Gonee 4 M (mypgbl, IIAXTEL,
BBICOKOI[EHHBIMH IOBEJIMPHBIMHU | IITPEKH, OPTHI)
anMasamu.” ypdo-ckBaskuHbI - - 40 30

¥ » EE3 <
HO MeCTOpO)K[[eHI/DIM 3-1/1 prHHI)I JaHHBIX JIs1 O606IHCHI/IH HEAOCTAaTOYHO, OTHACTU HUCIIOJIb30BaHbI pvaeTbI, POCCI/H/I HE N3BECTHHI, y‘{TeH 3apy6e)KHBH/I OIIBIT,
HpHMeanHe: Ha OLCHCHHBIX MECTOPOKIACHUAX pa3BcAO4YHasA CCTh I KAaTCrOpUH Cz pa3peiKacTCsa OTHOCUTCIBHO — C] B 24 pa3a B 3aBUCUMOCTH OT CIIO)KHOCTHU

MECTOPOKICHUSL.
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MecTopoxaeHus 2-il TpymnIbl ¢ BBICOKUM COJIepKaHUEM MpU NpeoOiaaiaHui MEIKuX (—2
MM) ajMa3oB MOTYT OBbITb pa3BeJaHbl IO BBICOKUM KaTETOpUsIM 3amacoB OypOBBIMHU
CKBKMHAMH C MUHUMYMOM KOHTPOJIbHBIX TOPHBIX BBIPAOOTOK, NMPH NpeodIaaHuu CpeTHUX (—
4+2 MM) alMa3oB — TOPHBIMH BBIPAOOTKAMHM H/WJIM CKBa)KMHAMHU C KOHTPOJBHBIM BaJIOBBIM
onpoOOBaHMEM a MpPU HAIMYUU KPYIHBIX BBICOKOIICHHBIX KaMHEW — MPEUMYIIECTBEHHO
TOPHBIMU  BbIpaOOTKaMu, 1Iypho-CKBaKMHAMHU. Becbma KpynHble M KpyIHBIE TPYOKH
MOJPA3JENAIOTCA Ha Teja, CIOXKEHHbIE OTHOCHUTENBHO BBIIEPKAaHHBIMUA IO aIMa30HOCHOCTH
pyJlaMu 1 BeCbMa HEBBIJIEPKaHHBIMU; TIOCIIETHUE HYXIAl0TCs B O0siee CryIleHHON pa3BeJouHON
CETH, TO3BOJISIOLIEH OCYIIECTBUTD Pa3AEIbHYIO OIIEHKY OCHOBHBIX Pa3HOBUIAHOCTEH py/I.

PaccrosiHue Mexy TOpU3OHTAIBHBIMUA Pa3BEAOYHBIMU CEUEHUSIMHU 3aBUCUT OT YCIOBUMN
3aJieraHusi KUMOEPIIUTOBBIX Tel, UX MOP(OJIOrHH, pa3MEpPOB, U3MEHUYMBOCTH BHYTPEHHEIO
CTPOCHUS U aJIMa30HOCHOCTH.

Jliisa obecneyeHus: kBanuuUKaIMU 3a1acoB MO KaTeropuu B mepBblil OT MOBEPXHOCTH
TpyOKH TOPU3OHT TOPHBIX BBIPAOOTOK M CKBaXUH (mypdo-CKBaXKWH) pacloiaraercs
00bp1yHO Ha TyouHe 50—100 M; mocneayrone TOPU30HTHI JJIA MOJCUYETa 3aMacoB KaTeropuu
C, Mo MAaHHBIM CKBaXXUH KOJIOHKOBOrO OypeHus oTcrpauBarorcs yepe3 60-100 m, a Ha
TIyOOKUX TOPU30HTaX A obecnieueHus 3anacoB kateropuit C, u C,— gepe3 100-200 m.

HeobOxonuMoe MUHUMaIbHOE KOJIMYECTBO BCKPBITHIX CKBA)KWHAMU KOHTAKTOB TPYyOKH B
TOPU30HTAIBHOM CEYEHHUHU MPSMO 3aBUCUT OT IUIOIIA/IA U CIIOKHOCTH KOHTYpa pyAHOIO Teja U
OPUEHTHPOBOYHO  COCTaBISIET: JUISI M30METPUYHBIX M OBAJIBHBIX B IIONEPEYHOM CEUEHUU
Tpyook 8—12 (6moxku kareropun B) m 4-8 (Onoxu karteropuu C,), IS JTUH30BUIHBIX U
HeTnpaBWIbHOU (HopMbI TpyOOK cooTBeTcTBEeHHO 12—-16 u 8—12. Takum >xe oOpa3oM BHYTpHU
TpyOOK OKOHTYPHBAIOTCS OTHOCHUTEIBHO KpPYIHBIE pyJIHbIE CTOJOBI (JIMH3BI, OJIOKM),
CYILLIECTBEHHO pa3luyarolifecss MO alMa30HOCHOCTH, COJEPKAHUIO W/WIM TPAHYISIPHOMY
COCTaBYy ajJMa30B.

15. [Ins moAaTBepikIeHUs AOCTOBEPHOCTH 3alacoB, MOJCYMTAHHBIX Ha pa3BeJdaHHbIX
MECTOPOXKACHUIX, OT/ACNIbHbIE UX YYAaCTKH JOJIKHBI OBITH pa3BelaHbl Oojee AeTaabHO. JTH
YYaCTKH ClIe[yeT U3y4arb U onpoOoBaTh Mo Oosiee MIOTHOM pa3BeOYHOM ceTH W/uiam Oojee
KPYIHBIMH IPOOaMU MO CPAaBHEHHUIO C NPHUHSATHIMM Ha OCTAJIbHOM YacTH MECTOPOKIACHHS.
3amacel Ha TaKWX y4acTKaX WJIM TOPU30HTAX MECTOPOXKACHHM 2-W TpyHmbl JOJKHBI OBITH
pa3BenaHbl o Kareropuu B, a Ha MectopoxzaeHusx 3-i rpynnbel — no kareropuun C;. Ha
MECTOPOXKACHUSAX 3-H TPYIIbl CeTh Pa3BeJOYHBIX BBHIPAOOTOK HAa YyyacTKaxX JeTaau3alluu
1enecoo0pa3Ho CryliaTh, Kak MpaBUiIo, HE MEHEEe YeM B 2 pa3a [0 CPaBHEHUIO C MPUHATON
st kareropuu C;.

[Ipy ucnonb30BaHUM MHTEPHOJSALUMUOHHBIX METOJOB (T€OCTAaTUCTUYECKUX U Ap.)
MoJicyeTa 3amacoB Ha YyyacTKaxX JeTaju3alid HeoOXO0AMMO OOeCleyuTh IJIOTHOCTh
pa3BeIOYHBIX MEepeceYeHui (U/MiKM BEJIMYUMHY Npo0), AOCTATOUHYIO  JJsl MPOSIBICHUS
B3aMMOCBSI3M B MOKa3aHUSAX  COCEAHMX Tpod ©U  0OOCHOBaHUS  ONTHUMAJIbHBIX
MHTEPIOJISAIUOHHBIX (HOPMYI.

Pacnionoxenue y4yacTKOB JeTalM3allMy JOJKHO OTpa)kaTh OCOOCHHOCTH 3ajieraHus,
(GbopMy PYIHBIX T€l U MOJOKEHUE PAa3HOBUIHOCTEH KUMOEPIUTOBBIX MOPOJ, COCTABISIOMIUX
OCHOBHbBIE 3amachl, a TakKX€ KayecTBO pPyJ (CTOMMOCTb anaMma3zoB) MecTtopoxxiaeHus. Ilo
BO3MOXXHOCTH OHHM pAacIoJIaraloTcs B KOHTYpE 3alacoB, MOJUIEKAIIUX IEepBOOYEPETHOMN
oTpaboTke. B Tex ciyuasx, KOrja y4yacTKH, HAMEUYEHHbIE K IIEPBOOYEPETHON OTpadOTKe, HE
XapaKTepHbl JII BCETO MECTOPOXKJEHUS IO OCOOEHHOCTSIM TEO0JOTHYECKOTO CTPOEHUS,
BEILIECTBEHHOI'O COCTaBa, aJIMa30HOCHOCTH Py WIM TOPHO-T€OJIOTHYECKUM YCIIOBHUAM,
JOJKHBI OBITh JETAIbHO M3YyYEHbl TAKXKE YYACTKHU, YJIOBJIETBOPAIOIIME 3TOMY TpeOOBaHUIO.
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Yucno u pa3Mepbl y4acTKOB JETaNM3alUUd Ha MECTOPOXKACHUSX OIMPEACNSIOTCS B KaXKJIOM
OTJEJILHOM CJIydae HeApOIOIb30BaTEIEM.

[lonyyennass Ha ydacTKax JeTalli3allMy TeoJiorMueckas MHPOPMALUs HCIONb3YEeTCs
Ui TOATBEPKIACHUS TPYNIBl CIOKHOCTH MECTOPOXKACHHS, YCTAHOBJICHHUSI COOTBETCTBUS
MPUHATOW METOJUKM M BBIOPAHHBIX TEXHMYECKUX CPEACTB pPAa3BEAKHM OCOOEHHOCTSIM €ro
re0JIOTMYECKOr0 CTPOCHHUS, MJs OLEHKU JOCTOBEPHOCTH pe3yJbTaTOB ONPOOOBAHMS U
MOJICYETHBIX [apaMeTpPoOB, MPHUHATHIX TMpPH TOJCUYETE 3alacoB HAa OCTAJIBHOM YacTH
MECTOPOXKJIEHUs, a TakKe YCIOBUH pa3pabOTKU MeCTOpokJIeHuss B 1enoM. Ha
pa3pabaTbIBa€MbIX MECTOPOXKIEHUSAX I OJTUX Ielied HUCHOJIb3YIOTCS  pe3yJIbTaThl
AKCIUTYyaTallMOHHOW pa3BeAKU U pa3pabOTKH, B YACTHOCTH, 10 HUM BBOJATCS MOMPABOYHBIE
KO9(GULMEHTH! K OLEHKaM OJIOYHBIX COAEpKaHUU MO KEPHOBBIM NMpPoOaM, YUUTHIBAIOLIUE
HEJIOM3BJIECYEHUE MaJbIMU MpoOAMU KepHa OTHOCHUTENIbHO KPYIHBIX ajiaMa3oB B HX
MIPUPOJTHOU J0JIE.

Ha yuacTtkax mecTtopoxxaeHuil (KpaTephbl, 30HbI «ILJIaBaloOKUX pudoB» U Ap.), OL[EHKa
3amacoB KOTOPBIX MPOU3BOAMUTCSA 0€3 TeOMETPHU3alMU KOHKPETHBIX PYIHBIX TEl, a B
0000IIEHHOM KOHTYpE C MCIOJIb30BaHUEM KO3()(UIIMEHTOB PYyAOHOCHOCTH, JOJI)KHA OBITh
OLIECHEHa BO3MOXXHOCTh HMX CEJEKTUBHOM BBIEMKM Ha OCHOBAaHHUHM ONpEAeIICHUs
MPOCTPAHCTBEHHOI'O  TOJIOKEHHS, TUNUYHBIX (QopM, pa3MepoB U  0OCOOEHHOCTEH
BEIIECTBEHHOTO COCTaBa KOHIUIIMOHHBIX PY.

16. Bce pa3BenouHble BBIPAOOTKM U BBIXOJbI PYJIHBIX T€JI HA MOBEPXHOCTH JOJKHBI
ObITh  33JJOKyMEHTHpPOBaHbl. Pe3ynbrarel ompoOOBaHMS BBIHOCSATCS Ha MEPBUYHYIO
JOKYMEHTAIINIO U CBEPSIIOTCS C TE€OJOTUUECKUM OMMCAHUEM.

[lonHOTa M KayecTBO MEPBUYHON JOKYMEHTAllUM, COOTBETCTBHUE €€ T€0JIOTUYECKUM
0COOEHHOCTSIM MECTOPOXKACHUS, MPABUIBHOCTh ONpEAETICHHs MPOCTPAHCTBEHHOTO MOJIOKEHUS
CTPYKTYPHBIX 3JIEMEHTOB, COCTABJICHUS 3apPUCOBOK U MX ONUCAHUM JOHKHBI CHCTEMaTHYECKU
KOHTPOJHMPOBATHCSI CIAMUYEHUEM C HATypOd KOMIIETEHTHBIMH KomHccusMu. ClenyeT Takxke
OLICHMBATh KayecTBO ONpoOOBaHUsS (BBIAEP)KAHHOCTh [UIMHBI, CEYEHHS U MacChl Moo,
COOTBETCTBUE HX TOJIOKEHHUS] OCOOCHHOCTSIM I€0JIOTMYECKOTO CTPOCHHUS Y4YacTKa, MOJIHOTY U
HEMpephIBHOCTh 0TOOpa Mpod, HaIM4YMe W pe3yJbTarbl KOHTPOJILHOTO ONpPOOOBAaHMA),
MPEICTaBUTENILHOCTh  MHHEPAIOrO-TEXHOJIOTMUECKUX W HHXKEHEPHO-THAPOTEOIOTHIECKUX
UCCIIEIOBAaHUM, KauyeCTBO ONpeJesieHui 00beMHON Macchl, 00pabOTKU MPOo0 M aHATUTHYECKUX
pabor.

17. JIns u3yyeHus: amMa30HOCHOCTH MECTOPOXKACHHUSI, CIaraloliuxX ero pa3HoBUIHOCTEN
KUMOEPJIUTOBBIX MOPOJ, OKOHTYpHMBaHHUS TPOMBIIUIEHHBIX pyJ M TOJCYETa 3amacoB Bce
pYIHBbIE HWHTEpBAJbl, BCKpPBIThIE pPa3BEAOYHBIMU BBIPAOOTKAMH WM YCTaHOBJIEHHBIE B
€CTECTBEHHbIX OOHaKEHUSX, AOJKHBI OBITh ONpoOoBaHbL. Pa3nenbHO OMpoOYyrOTCS 30HBI
MPUKOHTAKTOBBIX OpEeKYMd U «IUIaBaOIIUX pU(OB» BMEIIAIONIIUX TMOPOJ, a TaKXKe KOPbI
BBIBETPUBAHUSI KUMOEPIUTOBBIX MOPOI.

18. BriOop crioco6oB onpoOoBaHUS MPOU3BOAUTCA HA PAaHHUX CTAAMSIX OLIEHOYHBIX U
pa3BeloYHbIX palOT, MCXOM M3 KOHKPETHBIX I'€OJIOTMYECKUX OCOOEHHOCTEH W MmapaMeTpoB
aJIMa30HOCHOCTH MECTOPOXKJEHUSI C YYETOM H3BECTHBIX AHAJIOTOB MO YPOBHIO COJEpKaHUM,
CUTOBOMY COCTaBY U COPTHOCTHU (CTOMMOCTH) ajMa30B, U YTOUHSETCA B IIpoLecce AalibHENIIen
NETAIbHON pa3BEIKH.

KpymnHbie BanoBbie poObl UCTIONB3YIOTCS ISl PSIAOBOTO, KOHTPOJIBHOTO OMPOOOBaHUs U
OLICHKH CTOMMOCTH aJIMa30B, MaJIble KEPHOBBIE MPOOBI — JUIS PSAIOBOrO OMPOOOBAHUS, OLICHKH
COJIep’KaHusl alMa30B JIOMUHHUPYIOMIMX KJIACCOB KPYMHOCTH; B MallbIX KEpPHOBBIX IMpolax
coJiepKaHue KPYMHBIX (+4 MM) aiMa30B OOBIYHO 3aHIKACTCS W MPU HEOOXOJAUMOCTH MOKET

16



OBITh yYTOYHEHO BBEJCHHEM IONPABOYHBIX KOI(PGUIIMEHTOB MO0 JaHHBIM BaJOBOTO
OMpOoOOBaHUS WM TOOBIYH.

[IpunaTHI crioco0 onmpoOOBaHUs OJKEH 00ecneYuTh HEOOXOAMMYIO JTOCTOBEPHOCTH
(TOYHOCTB) Pe3yIBTATOB NPU TOCTATOYHOHN MPOU3BOIUTEILHOCTH U SKOHOMUYHOCTH. B ciydae
MPUMEHEHHsI HECKOJIBKUX CITIOCOO0B OMPOOOBaHMS MX HEOOXOJMMO COMOCTaBUTH MO TOYHOCTH
pe3yIbTaTOB, PYKOBOJCTBYSCH COOTBETCTBYIOIIMMH METOIMYECKHMMH JOKyMeHTamu. [lpu
BO3MOKHOCTH YTOYHEHHS TPAHUIL PyIHBIX HHTEPBAJIOB B KpaTepe WM Pa3HOBUIHOCTEH Y. B
IUaTpeMe MO pe3ylibTaTaM KapoTa)ka CKBaKHMH, €ro JaHHble MOTYT HCIOJIb30BaThCS IS
BBIOOpa MHTEPBAJIOB 0TOOpa Mpoo.

19. OmnpobGoBaHue pa3BEIOYHBIX CEUCHHM CIEeAyeT MPOU3BOAUTH C COOITIOJCHUEM
CHEAYIOUIMX YCIOBUM:

CeTh OINpOOOBaHMS JOJKHA OBITh BBIIEPKAHHOM, IIJIOTHOCTh €€ ONpeesercs
T€OJIOTHYECKUMH OCOOCHHOCTSIMH M3y4YaeMbIX YY9aCTKOB MECTOPOXKICHHS, a JJIS MAJIbIX MPoo
KepHa Takke HeoOXOJAMMOM CyMMapHOM Maccod omnpoOoBaHusi 0i0ka, W OOBIYHO
YCTaHABJIMBAETCS WCXOMAS W3 OIBITa Pa3BEAKH MECTOPOXKICHHI-aHAJIOTOB, a Ha HOBBIX
00BEKTaxX — OJKCIEPUMEHTAIBHO W aHAIMTHYSCKUMH pacdeTaMu. B ciydae mepecedeHus
PYIHBIX TeJl pa3BeIOYHBIMU BhIPpAOOTKaMU (B OCOOEHHOCTH CKBaKMHAMM) MO OCTPHIM YTJIOM,
HampuMep, BIOJb 30HBI JHJOKOHTAKTOBBIX OpEKYMid, KOTJa BO3MOXXHO HapyIICHHUE
MPEICTaBUTEILHOCTH OMPOOOBaHMUs, TOJIKHA OBITH JIOKa3aHa BO3MOKHOCTb HCIOJIb30BaHUS B
MOJICYETE 3aacoB Pe3yJIbTaTOB ONPOOOBAaHUS BCEX 3TUX ceueHHil (ITpo0d);

Macca MpoO JoKHA OBITH TMPEACTABUTEIBHOM U1l PEIICHHS TOCTaBJICHHBIX 3ajad
OompoOOBaHUs: PsAOBas KEpPHOBas Mpoba JohkHAa 00eCleUnuTh OILEHKY COJIEp)KaHMs aaMa3oB
JOMUHHUPYIOIIUX KIaCCOB KPYIMHOCTH, & UX COBOKYITHOCTb — OLIEHKY CPEIHETO COJCpKaHUs U
CUTOBOI'O COCTaBa aJIMa30B MECTOPOXKIEHUS (y4acTKa) ¢ JOIMyCTUMON MOTPEIIHOCThIO; BajIoBas
npoba IoJkKHA 00ECTIeYUTh HAJEKHYIO OLIEHKY COJEpKaHUs, IPaHyJIOMETPUYECKOTO COCTaBa
aJMa30B, a UX COBOKYIHOCTh — CTOMMOCTH | Kap.; Macca mpoObl U CyMMapHas Macca
orpoOoBaHus OJIOKA JOJDKHBI OBITH OOOCHOBAHBI TaHHBIMU MO0 MECTOPOKICHUAM-aHAJIOTaM U
pacueTramu;

ornpoOoBaHue CleAyeT MTPOBOAUTh HEMPEPHIBHO HA MOJIHYIO MOIIHOCTh PYAHOIO Teja C
BBEIXOJIOM BO BMENIAIOIIME TMOPOABl W CEKIMOHHBIM OMPOOOBAaHWEM 30HBI JIPOOJICHHUS
MOCTIEIHUX, €CIH OHa uMeeTcs. Kpome KOpEeHHBIX KHUMOEPIUTOBBIX W HIK30KOHTAKTOBBIX
OpeKxumii BMEIIAIONIUX TOPOJ, B KOHTYpE M 32 KOHTYPOM KHMOEPIUTOBBIX TEJT OMPOOYIOTCS
MEPEKPBIBAIOIINE OTIOKEHUS — KaK BO3MOYKHBIE POCCHINHU aJIMa30B;

NPUPOTHBIE PA3HOBUAHOCTH Py, CJararoliue MECTOPOXKICHHE, W YYacTKH UX
BTOPUYHOTO M3MEHEHUs (KapOOHATH3ALMU, CAIOHUTH3ALUHU U JIp.) OMPOOYIOTCS pa3fAeibHO —
CEKIMSIMHY, JJTMHA KKIOH CeKIuu (pSIoBOM MPOOBI) OMpeAesieTcss BHYTPEHHUM CTPOSHHEM
PYOHOTO  Tela, W3MEHYMBOCTHIO BEIIECTBEHHOTO COCTaBa, TEKCTYPHO-CTPYKTYPHBIX
0COOCHHOCTEH, (PU3UKO-MEXaHUUYECKUX U JPYTUX CBOWCTB Py, a B CKBaXKHHAaX — OOBIUHO
coctasisieT oT 5 1o 10 m. JlnvHa psagoBoit KepHOBOM MPOOBI, TPUHATAs U allpoOMpOBaHHAs Ha
OTEYECTBEHHBIX MECTOPOXKICHUSIX, pPaBHA MM KpPaTHA BBICOTE DKCIUTYyaTal[HOHHOTO TOPH30HTA
u konebnercs ot 10 go 15-20 m (mocienHee B OTHOCUTENLHO OEIHBIX pyJax, TpeOYyHOIUX
OompIIero pamepa mpoo).

Cnoco6 otbopa mpod B OYpOBBIX CKBOKHMHAX (KEPHOBBIM, IJIAMOBBIN) 3aBHUCUT OT
UCIIOJIb3yeMOro BuJa M KadectBa OypeHus. [Ipu KOJIOHKOBOM OypeHMHM [OJKEH OBbITh
YCTaHOBJICH MHHHMAJIBHO JOMYCTHMBIN JUIsI TIOJICYETa 3alacoB BBIXOJ KEPHA, a BEIMYMHA
JMHEWHOTO BBIXO/1a KePHA OJDKHA CUCTEMATHYECKH KOHTPOJIMPOBATHCS BECOBBIM (CpaBHEHUEM
TEOpeTUYecKo M (akTHUeCKOl Macchl KepHa) Wid o0beMHBIM crocobom. I[lpu 3Tom
WHTEPBAIBl C HU3KAM BBIXOJOM, HW30MpATeNbHBIM HCTUPAHUEM, H3MEIbUYCHUEM KepHa
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onpoOyIOTCS Kak 10 KepHy, TaK W OTIEIbHO MO MUIaMy, KOTOpbI oTOuUpaercss B
CaMOCTOSITEJIbHYIO MPoOy C TOro kK€ HMHTEpBaja, YTO U KepHOBas mpoba, oOpabaTwiBaeTcs,
aHAJIM3UPYETCS] U YUUTHIBACTCS.

B ropubix BbeIpaGoTKax win myp}o-CKBaXKMHAX, BCKPHIBAIOIIUX PYJHOE TENO Ha
rNyOuHy, BaJOBble MPOOBI B KOPEHHBIX pyJax OTOMPAIOTCS HENPEephIBHO HHTEpBaTaMU
(cexusMu) AnuHOM OOBIYHO 5—10 M B OJHOPOJHBIX pyJax A0 ONPEICICHHON TITyOWHBI; B
TOPU30HTAJIBHBIX TOJ3EMHBIX TOPHBIX BbIpaOOTKaxX BajlOBbIE MPOOBI OTOMPAIOTCS TaKXKe
HEIMpPEepPhIBHO, MHTEPBAJIAaMU C YYETOM TPaHUIl Pa3HOBUIHOCTEN pyJ], Ha OJHOM abCOIIOTHOM
YPOBHE FOPU30HTAIBHOIO CEYEHUS AUAaTpEMBbl. B ropU30HTaIbHBIX TOPHBIX BIPA0OTKaX KpoMe
BaJIOBOTO OMNPOOOBAHMSI HWHOTJA LieJaecoo0pa3Ho (A1 KOCBEHHOTO KOHTPOJS JaHHBIX
KEPHOBBIX TIP0o0) MpoBecHNE OOPO3I0BOTO ONMPOOOBAHUS C CEUCHHEM OOPO3/], COMOCTABUMBIM
C IMaMEeTPOM KepHa KOJOHKOBBIX CKBayKUH.

20. KauectBOo omnpo6oBaHus, oOoramieHus mMpod W MOJHOTA W3BJICUCHHS aaMa3oB IO
KaXIOMY CrHocoOy onpoOOBaHUsS JOJKHBI CHCTEMATHYECKH KOHTPOIHpoBaThea. KoHTpouro
MOJAJIeKAT BCE Olepalud 10 OTOOpY, B3BELIMBAHMIO, BBIBO3KE, OOOTalleHUI0 Mpod u
M3BJICYEHUIO aIMa30B, AaHAJIM3UPYIOTCS COXPaHHbIE XBOCTHI MPOAYKTOB 00OTallleHuUs, IUIaMbI 1
ap. Pexomenayercss HampaBisiTh Ha BHEIIHUH KOHTPOJIb HEKOTOPYIO 4YacTh XBOCTOB
oOoramieHus: W/WiM 72 4acTb MaTepuaia MnepeMelIaHHbIX BaJIOBBIX MPOO B KOJUYECTBE OKOJIO
5-10 % oOmero ux uucna. Crenyer CBOEBPEMEHHO NPOBEPATH BBIACPKAHHOCTbh MPUHSATHIX
napamMeTpoB Mpo0 MU COOTBETCTBUE (PAKTUUECKOW Macchl MPOObI pacueTHOM, UCXOAs U3
MPUHATOTO ceueHus: 00po3/bpl UM (HPaKTHUECKOro AUaMeTpa U Bbixoza kepHa. [lo pesynbraTam
BBINIOJITHEHHOTO KOHTPOJS KaXJ0M omepauuu onpoOOBaHUS COCTABISAIOTCS aKThI, JaeTcs
OLIEHKa BO3MO’KHOM MOTPEIIHOCTH OMpPeIEIeHUs OICYETHBIX TapaMeTPOB.

B cnyuae BbIsiBIEHUSI HEJOCTATKOB, BJIMSIOMIMX HAa TOYHOCTH ONMPOOOBAaHUSA, CIEAYET
MIPOU3BOJIUTH MEPEONIPOOOBAHUE PYAHBIX UHTEPBAJIOB.

JIOCTOBEPHOCTh ~ MPUHATHIX  CIOCOOOB  ONMPOOOBAaHMSI ~ KOHTPOJHUpyeTcss  Oolee
MPEICTaBUTENbHBIM  CIIOCOOOM, Kak mpaBujo, Oojee KpPYNMHOOOBEMHBIM  BaJIOBBIM,
PYKOBOJICTBYSICb  COOTBETCTBYIOIIMMH METOJAWYECKUMHU JOKyMeHTaMu. /[l 53Tol  uenu
HEOOXOJMMO TaKXe€ UCIOJb30BaTh JIaHHbIE TEXHOJOTMYECKHX Mpo0, BaJOBBIX Moo,
OTOOpaHHBIX AJIs ONpeJesieHns 00beMHOI Macchl B LIETUMKax, U pe3ysbTarbl oTpadoTku. Ha
MECTOPOXKJIEHUSIX C BBICOKUM COJEpXKaHHUEM aiMa30B pe3yJibTaTbl ONpoOOBaHUs KepHa
CKBa)KMH MaJoro JMaMeTpa MOTYT YJOBJIETBOPUTEIbHO KOHTPOIUPOBATHCSA 110 KEPHY CKBAKUH
nuameTpom 230 mm.

O0beM KOHTPOJBHOTO OMPOOOBAHMS JOHKEH OBITh JOCTATOYHBIM JJISI CTATUCTUYECKOMN
00paboOTKH pe3ylbTaTOB M OOOCHOBAaHHBIX BBIBOJOB OO0 OTCYTCTBHUM WJIM HaJIWYUHU
CUCTEMaTHYECKHX OIIMOOK, a B cllydae HEOOXOJUMOCTH M JUIsl BBEICHHUS MOMPABOYHBIX
K03 (HULIMEHTOB.

21. OOpabotka (oOoramieHne) TmpoO MPOUBBOAUTCS TO THUIOBBIM CXEMaM,
pa3paboTaHHBIM  JJI1 KUMOEPIUTOBBIX (JIAMIPOUTOBBIX) MOPOJ Pa3[eNbHO JUIsl BaJOBBIX,
KEpHOBBIX (OOPO3/I0BBIX) M IUIAMOBBIX MPOO U anpoOMPOBAHHBIM Ha MOJAOOHBIX KOPEHHBIX
MECTOPOXKJIEHUSAX; PEXKUM OOOTalIeHUS] MOYKET MEHATHCS B 3aBUCUMOCTH OT MU3MEHUYMBOCTH
TEXHOJIOTUYECKUX CBOWMCTB PYyA; CXE€Mbl OOOTAIllEHUs, HAIPUMEP, PAIAOBBIX M KOHTPOJIBHBIX
KEpHOBBIX ITPOO HE MEHSIIOTCSI.

22. DBeleCcTBEHHbIM COCTaB pa3sHOBUAHOCTEW pyH, HX TEKCTYPHO-CTPYKTYpPHBIE
0COOCHHOCTH M (PU3MYECKUE CBOMCTBA JOJKHBI OBITH M3YUYEHBI C IPUMEHEHUEM MHHEPAIOro-
nerporpapuueckux, (QU3NYECKUX, XUMUUYECKUX, CIEKTPaJbHBIX M JPYrMX BHJIOB aHalM3a
KUMOEPJIUTOBBIX MOPOJ M BKIIOYEHHH B HHMX BMEIIAIOMIMX M TIYOWHHBIX, B TOM 4YHUCJE
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POJICTBEHHBIX MaHTUUHBIX MOpoJ. IIpu 3ToM Hapsiay ¢ onmMcaHHEM OTIECIbHBIX MUHEPAJIOB U
BKJIFOUEHUH MTPOU3BOJIUTCS TAKKE KOJIMUYECTBEHHAs OLIEHKA UX PAaCIpOCTpaHEeHHUsI.

Pe3ynpTaThl M3ydeHHs ~ BEUIECTBEHHOTO, XHUMHYECKOTO  COCTaBa, TEKCTYPHO-
CTPYKTYPHBIX OCOOCHHOCTEH M (U3MYECKUX CBONCTB KUMOEPIUTOBBIX MOPOJ JOJKHBI
o0ecreynTh HAJIEKHOE BBIJCICHHE WX TMPUPOJIHBIX Pa3HOBUIHOCTEH, TpeOyrouInx
pa3neNbHOTrO MCCIeI0BaHUs Ha 000raTUMOCTh, BBISIBJIEHHE BO3MOKHBIX MOMYTHBIX MOJIE3HBIX
KOMITOHEHTOB U BPEIHBIX KOMIIOHEHTOB, IpUMecel (OUTyM, MarHeTUT, TUPUT, OApUT U Ap.).

23.  Anmaspl U3y4alOTCS €  LEJIbI0  YCTAHOBJIECHHUS MX  (QU3MYECKUX U
KpUCTaiorpau4eckux CBOWCTB, CHUTOBOTO COCTaBa, COPTHOCTHM M IEHHOCTH Kak IO
OCHOBHBIM Pa3HOBUJHOCTSIM pYJI, TaK U IO MECTOPOXKJIEHUIO B 1iesioM. [Ipu aToM HEoOXxoaumo
OTpeeATh COOTHOIIEHHS alIMa30B Pa3HbIX KJIACCOB KPYIMHOCTH M0 KOJIUYECTBY, COACPKAHUIO
u cpeaHeld macce kpuctamuioB kpymuee 0,5 mm (0,5 mr) m kpynnee 1-1,2 mm (+3 y.c.k.).
['panynsipHBI COCTaB aaMa3oB XapakTepusyercs Kak mo cutoBbM (—0,5, —1+0,5, —2+1, —4+2,
—8+4, —16+8 MM u T.1. ¢ K03 dunreHTom 2), Tak u o BecoBbM (—0,5, —1+0,5, —2+1, —4+2, —
8+4, —16+8 mMr u T1.1. ¢ kKo3dduuMeHToM 2) Kiaccam KpYyHMHOCTH, AJI 4YEro HEeoOXOAMMO
OCYHIECTBJISITh TOKPUCTAJIbHOE B3BELUIMBAHME U3BJICYECHHBIX alIMa30B, IOCTPOCHUE U
COTIOCTAaBJICHUE THUCTOTPaMM KOJMYECTBA M Macchl (conaepikKaHMs) aiaMa3oB IO KiaccaM
KPYIHOCTH JJI1 OCHOBHBIX Pa3HOBHUJIHOCTEH pyI.

NzygatoTcss kpucramiorpadguueckue 0ocoOeHHOCTH (OPMBI, XapaKTep MOBEPXHOCTU
rpaHed, Halu4he IITPUXOBKH, COCTAaB U pa3Mepbl BKIIOYEHHH, COXPAHHOCTh W
TPEIIMHOBATOCTh KPUCTAJUIOB, KOJMYECTBO MPHUPOJHBIX M TEXHOTEHHBIX CKOJIOB, OKpackKa
aJIMa30B, a TAK)KE UX JIIOMUHECLICHTHBIE, JIEKTPUUECKHE U IPYTHe CBOMCTBA.

[IpombInieHHass copTUUKALMS W OLIEHKAa CTOMMOCTH ajMa30B OCYILECTBISETCA B
I'OXPAHe P® w/unu B uMmeronux cepTu(UKaT CHEUaIn3upOBAHHBIX LIEHTPAX COPTHUPOBKHU
anma3oB (LICA) Ha goOBIBaOIIMX MPEANPUATHIX, Pa3ACIbHO ISl OCHOBHBIX, CYIIECTBEHHO
OTJIMYAIOIIMXCS MO aJIMa30HOCHOCTH PA3HOBHUJHOCTEH Pyl M MO MECTOPOXKJEHHUIO B LIEJIOM.
Enunble TpeboBaHMs K HEOOXOAMMOW Macce OLICHMBAEMbIX MMapTU aliMa30B OTCYTCTBYIOT.
Macca nmaptuil anMa3zoB OpsSIMO 3aBUCHUT OT UX KPYNMHOCTH. OpUEHTUPOBOYHO MUHUMANbHAS
Macca (COTHHU Kap) 0OBIYHO JOCTAaTOYHA ISl Py C MpeodialaHieM MEJTKUX aliMa30B, CPEeIHSIS
Macca (ThICSIYM Kap) — AJs PyJ C alMa3aMu CpelHel KPYyNmHOCTM M  MaKCHMajbHas macca
(mecATKH ThICAY Kap) — IPHU HAJIMYMU B PyJax 3HAUYUTEIBHOM JONM KPYIMHBIX, OCOOCHHO
LEHHBIX IOBEJIMPHBIX alMa3oB. [IpencTaBUTeNbHOCTh MAPTUX aIMa30B JUIsl OLICHKU CpEeAHEH
CTOMMOCTH | Kap Ha MecTOpOXkAeHUU (Y4acTKe) HEOOXOJUMO paccMaTpuUBaThb OTHOCHUTEIHHO
UX KPYITHOCTH, UHTE€pBaja pa3MEPHOCTH OLIEHEHHBIX aJIMa30B.

CuroBblii coctaB maptuii  anmaszoB, oueHeHHbIX B ['OXPAHe (LCO), nomxeH
COOTBETCTBOBAaTh CHUTOBOMY COCTaBy  ajiMa3oB, M3BJICYEHHBIX U3  MECTOPOXKIEHUS
(pa3HOBUJIHOCTH py[), [OJM ajiMa3oB IO CHUTOBBIM  KjaccaM KpPYHHOCTH HE€ JOJDKHBI
CYILLIECTBEHHO pasnuyarbcs. EcnM cUTOBBI cOCTaB OIEHEHHBIX MapTHl aama3oB (I10Ju
aJIMa30B MO KJIaccaM KPYMHOCTH) CYIIECTBEHHO OTIMYAETCS OT MPUPOAHOrO0, HEOOXOIUMO
000CHOBAaTh M BBECTH COOTBETCTBYIOIIME IOMPABKH KaK B OLEHKH BECOBBIX JOJIEH aaMa3oB
pa3Hoil KPYITHOCTH, TaK U B IIeHbI 1 Kap Mo KjaccaMm KPYMHOCTH (IIPUIIOKEHHE 2 K HACTOSIIUM
MeTonndyeckuM peKOMEHIALUSM).

24. WzyyeHue B pyAax MOMYTHBIX KOMIIOHEHTOB MPOU3BOJUTCS B COOTBETCTBHH C
«PexoMeHaUAMH IO KOMIUIEKCHOMY HM3YYEHHIO MECTOPOXKACHUW M IMOJACUETy 3aracoB
MOMYTHBIX TIOJIE3HBIX HCKOIMAEMBIX M KOMIIOHEHTOB», yTBepkAeHHbIMU MIIP Poccun B
YCTaHOBJICHHOM TOPSIJIKE.

Bo3moxHBIe MOI€3HbIE KOMITOHEHTHI (OJIMBUH, MUPOM U LIUPKOH KPYIMHOCTHIO >3 MM) U
BpeAHble TpuMecu (OUTYyM, MarHeTHT, MUPUT, OApPUT U JIp.), OKA3bIBAIOIIUE CYIIECTBEHHOE
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BIIMSIHAE Ha TEXHOJOTHIO OOOramieHus KUMOEpJIUTOB, OIPEAETSAIOTCS MO OCHOBHBIM
Pa3HOBUIHOCTAM PYJ KaK IO pa3BeJOYHBIM, TaK U MO CIEUUAIbHBIM IPYIIOBBIM Ipolam (U3
mTy(}oB), oTOMpaeMbiM OOBIYHO B TOPHBIX BbIPAOOTKaX, pexke B CKBaKMHAX. [ pyIIoBble
mpoObl MOTYT OBITh HMCIOJIB30BAaHBI W JUIsl OIICHKU COJEPKaHHS MHUKpOoaaMas3oB (—3 y.C.K.
Menbue 1,2 MM) MO pa3sHOBUAHOCTSX PyJ, YTOUHEHMs pacHpelieieHHs] aMa3oB IO Kjaccam
KpYIHOCTH.

[lopsnox oObeAMHEHUS PSAAOBBIX WITY(PHBIX MPoO B TPyNIOBBIE, X pa3MEIICHUE U
olmiee KOJMWYECTBO JIOJDKHBI OOECHEYUTh PaBHOMEPHOCTh ONPOOOBAHMS OCHOBHBIX
Pa3HOBUIHOCTEN Py M HAJIEKHOCTh OLEHKU X KOMIIOHEHTHOT'O COCTaBa.

25. O6beMHas Macca W BJIQXKHOCTb PYAbl BXOJAAT B YHUCIO OCHOBHBIX IMapameTpoB,
UCIOJIb3YEMbIX MpH MOJCYETE 3alacoB MECTOPOXACHUM, WX OIpeaeseHue HeoO0X0quMOo
MPOU3BOJUTE JUIsI Ka)XJOW BBIACIEHHON NPHUPOAHON pPA3HOBUAHOCTH pPYA M BHYTPEHHUX
HEKOHJMIIMOHHBIX  OJIOKOB,  PYKOBOJCTBYSICb ~ COOTBETCTBYIOIIMMH  METOAMYECKHUMU
JOKYMEHTaMHU.

Ob6beMHass Macca IUIOTHBIX  pyJ  ONpefensercd TJaBHBIM  00pa3oM 1O
MpeICTaBUTENbHBIM MapadUHUPOBaHHBIM oOpa3zuaMm. OO0beMHass Macca pPbIXJIbIX, CHIJIBHO
TPEIIMHOBATBIX M KAaBEPHO3HBIX pyJ, KaK NpPaBWIIO, ONpEeNsercs B IeJIMKaX, a TakKxke
METOJIOM TIOTJIONICHHUsS] PACCeSHHOTO TraMMa-usnydeHusd. OnpeneieHrue OObEMHONW MAaccChl
MOXKET IPOU3BOJUTHCSA TaKXkKe IO JaHHBIM IIOTHOCTHOro kapotaxa (I'TK) mpu nanmmuuu
HE00X0MMOTo 00beMa 3aBEpOYHBIX padboT. OJHOBPEMEHHO C OmIpeleieHHeM OO0BEMHOM
Macchl Ha TOM JK€ Marepuaie oIpefensercs BIAKHOCTh pyld. OOpasnpsl ¥ HpoObl s
omnpezeneHuss OObEMHOM MacChl UM BIAQXHOCTH JIOJDKHBI  OBITh  OXapaKTepH30BaHbI
MUHEPAJIOTUYECKU U TPOAHATU3UPOBAHBI HA OCHOBHBIE KOMITOHEHTHI.

JlocToBepHOCTh ompeneieHus 00beMHOM Macchl Mo oOpaslaM MpH HAJIUYUU TOPHBIX
BBIPA0OTOK JIOJKHA OBITH MOJATBEPXKIEHA METOAOM BBIEMKU LEIHKOB WM HCCIEI0BAHUIMU
LEIUKOB Te0(U3nUeCKUMH METOaMHU.

26. B pesynbTaTe H3ydeHHS XUMHUYECKOTO U MHUHEPAIBHOTO COCTaBa, TEKCTYPHO-
CTPYKTYPHBIX OCOOEHHOCTEW M (PU3MUECKHX CBOMCTB PYJ YCTAaHABIMBAIOTCS WX MPUPOJHBIC
Pa3HOBUIHOCTU M IPEBAPUTEIHHO HAMEUAIOTCS MPOMBIIUIEHHBIE (TEXHOJIOTMYECKHUE) THIIHI,
NoJJIeXallue pa3fesibHON BbIEMKE, TpeOYyIOUIUMEe pa3UYHbIX CHOCOO0B MepepadOTKU WM
MMEIOIIME PA3IUYHBIE 00JIACTH UCTIOJIB30BAHMUS.

OkoHYaTeNbHOE BBIACICHUE MPOMBIIIJIEHHBIX (TEXHOJIOTMYECKUX) TUIIOB U COPTOB Pyl
MPOU3BOJIUTCA 1O  pe3yJbTaTaM  TEXHOJIOTMYECKOIO  HM3yYeHHsS  BBIABJICHHBIX  Ha
MECTOPOXKJIEHUU IPUPOJAHBIX PA3HOBUTHOCTEH.

IV. U3y4yeHne TeXHOJTOTHYECKHX CBOICTB PYA

27. IlpupoaHbIe M TEXHOJIOTMUYECKUE TUIIBI Py HEPEAKO COOTBETCTBYIOT APYT APYTY, HO
YHCJIO MPUPOIHBIX TUIIOB Yalle IPEBBIIIAET YUCIO TEXHOIOTHUYECKHX.

BemiecTBeHHBII cOCTaB aaMa30HOCHBIX KHUMOEPIMTOBBIX U JaMIPOUTOBBIX MOPOJ
3aBUCHUT OT COCTaBa PyAONPOAYLHUPYIONIEH MarMbl, yCIOBHM (HOPMUPOBAHHUS Pa3HOBUIHOCTEH
pynl pasHbix (a3 BHeapeHus (TydoreHHble o00pa3oBaHMS KpaTepa, HPYNTUBHbBIE WIU
MHTPY3UBHBIE KUMOEPIUTOBBIE OpeKynH, TyPbl, Ty(HOOpEKUYNU U MaCCUBHBIE WM OJIOCYAThIE
nop¢upoBsie UHTPY3UBHbBIE KUMOEPIUTHI AMaTpeMbl). KpoMe Toro, Ha BeleCTBEHHBIN COCTaB
pyZl 60JbIIOE BIUSHUE OKA3bIBAIOT BMEILAIOIIAs cpefia, TUAPOTepMaIbHas MUHEpaIU3alus U
KOpooOpazoBaHUe.

JUis  anMa30HOCHBIX  KUMOEpJIMTOBBIX M JIAMIPOUTOBBIX MOPOJA  XapaKTEPHO
MPUCYTCTBUE €IUHOTO KOMIUIEKCA MHHEpAajIoB, CPEId KOTOPBIX MPOMBIIUIEHHOE 3HAYCHHE
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MMeEeT MPAKTUYECKU TOJBKO ajiMa3, MONYTHbIE MHHEPAIbl-COyTHUKA B MHPOBOU IMpaKTUKe
pa3paboTKi KOPEHHBIX MECTOPOXKJIECHUN aaMa3oB JO CHUX IOp MPOMBIIIEHHO HHUTJE HeE
W3BJIEKAIINCH.

28. TexHOJOrMYEeCKUE CBOMCTBA py[, KaK MPaBWIO, M3ydaloTcs B JTAOOPaTOPHBIX U
MOJIYIPOMBIIIJICHHBIX YCIOBUSX HA MUHEPAIOT0-TEXHOJIOTUYECKUX, MAJIBIX TEXHOJIOTUYECKHUX,
1a00paTOpHBIX, YKPYNHEHHO-Ia0OpaTOPHBIX W NOJYNPOMBIIUIEHHBIX MpoOax. [lpu
MMEIOIIEMCS OIbITE MPOMBIIUIEHHON MepepalOoTKU AJs JIErKOOOOTaTUMBIX Py JIOIyCKaeTCs
UCIIOJIb30BaHUE AHAJIOTHUH, MOATBEPKACHHOM pe3ysibTaTaMHu JaOOpaTOPHBIX HCCIIETOBAHUM.
JUis TpyAHOOOOTaTUMBIX WJIM HOBBIX THUIIOB PYJ, OIBIT MEpepabOTKU KOTOPBIX OTCYTCTBYET,
TEXHOJIOTUYECKUE HCCIIEeOBaHUs pyA M, B Ciydae HEOOXOAUMOCTH, TMPOAYKTOB UX
oOoramieHusi JOJKHBI TMPOBOJUTHCA IO CIHEUUaJIbHBIM IpOrpaMMaM, COIJIaCOBAHHBIM C
3aMHTEPECOBAHHBIMU OPTaHU3ALUSMHU.

29. lns BBIIENEHHUS] TEXHOJIOIMUECKUX THUIIOB U COPTOB PYJ HPOBOIUTCS T€OJIOr0-
TEXHOJIOTUYECKOE KapTUPOBAaHMWE, MpPU KOTOPOM CETh ONpOOOBaHMS BbIOMpaeTcs B
3aBUCHMOCTH OT YHMCJIA U YACTOTHI IEPEMEKAEMOCTH IPUPOIHBIX Pa3HOBUIHOCTEN Py ..

IIpp  >TOM  pexOMeHayeTcss  pyKOBOACTBOBAaTbCs  crangaprom  Poccuiickoro
reosioruueckoro obmecta — CTO Pocl'eo 09-002-98 «TBepabie mose3Hble UCKOMAEMble U
TOpHBIE MOPOJBL. ['€0JI0r0-TEXHOIOIMYECKOe KapTUPOBAHUE, YTBEPKIEHHBIM U BBE/ICHHBIM B
nercteue mnocraHoBieHueMm llpesmmmyma HcnomaurensHoro xomurera Bceepoccuiickoro
reoJioruueckoro obmiectna ot 28 nekabps 1998 r. Nel7/6.

MuHepanoro-TeXHoJIOTHYECKUMH M MalbIMA  TEXHOJIOTMYECKUMHU  INpoOaMu,
OTOOpaHHBIMHM TIO ONPEJECICHHON CETH, JOJKHBI OBITh OXapaKTEpHU30BaHbI BCE MPHUPOIHBIC
Pa3HOBUIHOCTU PY[, BBISABICHHbIE Ha MecTOpoxaeHuu. [lo pesymbratram HMX HCHBITAHUN
MIPOBOJIUTCSL T€OJIOTO-TEXHOJIOTMYECKAss TUNU3ALUA PyJA MECTOPOXKIEHUS C BBIICICHUEM
MPOMBIIIJIEHHBIX (TEXHOJOTUYECKUX) THUIIOB WM COPTOB Py, M3y4aeTcs MPOCTPaHCTBEHHAs
M3MEHYUBOCTH BEIIECTBEHHOTO COCTaBa, (PU3MKO-MEXaHUYECKUX U TEXHOJIOTMYECKUX CBOMCTB
Pyl B Ipejenax BBIIEICHHBIX MPOMBIIUICHHBIX (TEXHOJOTUYECKUX) TUIIOB U COCTABIISIIOTCS
re0JIOr0-TEXHOJIOTMYECKUE KapThl, IJIaHbl U Pa3pes3bl.

Ha naGopaTopHbIX W YKPYNMHEHHO-TA0OPATOPHBIX Mpo0ax MJOJKHBI OBITH H3YUYEHBI
TEXHOJIOTUYECKUE CBOWCTBA BCEX BBIIEJIEHHBIX MPOMBIIUIEHHBIX (T€XHOJOTUYECKUX) THUIIOB
pyad B CTENEeHH, HEOOXOAMMOM isi BBIOOpAa ONTUMAIBHOM TEXHOJOTUYECKOW CXEMBI HX
nepepadOTKH U OIpe/eeHUs] OCHOBHBIX TEXHOJIOTMYECKUX IOKa3aTesiell oOorameHus pya u
W3BJICYCHUS aniMa3oB. [Ipm 3TOM BaXXKHO ONPEACNIUTH TAKYK) CTEHNEHb W3MENBYECHUS DY,
KOTOpasi 00ECeYnT MaKCUMaIbHOE BCKPBITHE aIMa30B MPU MUHUMAJIBHOM HMX JIPOOJICHUU U
MOMa/laHuU B XBOCTHI.

[lonynpoMbllIsieHHbIE  TEXHOJOTMYECKHE  MpOObI  CiIyXaT  JJid  MPOBEPKHU
TEXHOJIOTUYECKUX CXEM M YTOYHEHMs IoKa3aTeieill oOoramieHus pyja, MOJYYEHHBIX Ha
nabopatopHbix mpobax. IlomynpomebliieHHbIE TEXHOJIOTMYECKUE HCTBITAaHUS MPOBOAATCS B
COOTBETCTBUM C  MPOrpaMMoOM,  pa3paOOTaHHOW  oOpraHu3alued,  BBITOJHSAIONIEH
TEXHOJIOTUYECKHAE HCCIENOBAaHUSA, COBMECTHO C HEIPOIOJIb30BAaTEIEM M COTJIACOBAHHOW €
MPOEKTHOM opranuzanuei. OT6op npod MPOU3BOIUTCS MO CIELHATBEHOMY MPOEKTY.

YKpyNHEHHO-1a00paTOpHbIE W MOJYHNPOMBIIUIEHHbIE MTPOObl  JTOJKHBI  OBITh
MPEeICTaBUTENbHBIMH, T.€. OTBEYaTh IO MHUHEPAJBLHOMY COCTaBY, CTPYKTYPHO-TEKCTYpPHBIM
OCOOCHHOCTSIM, (PHU3MYECKUM U JPYTUM CBOMCTBAM CpeIHEMY COCTaBy pyA AaHHOIO
MPOMBIIIJIEHHOTO  (TEXHOJOTMYECKOT0) THUIIA € YYETOM BO3MOXKHOTO pa3yOoKWBaHUS
PYIOBMEIIAOIIMMH ITOPOJIAMH.

30. IIpu mpoBeAeHUH TEXHOJOTUYECKUX HCCIENOBAaHUI pyA PEKOMEHIYETCS U3YYUTh
BO3MOXKHOCTh HCIOJIb30BAHMSI T€O(PU3UUECKUX METOA0B (KapoTaxk, paJuoNpOCBEYMBAHUE U
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Op.) JUIsl pa3zieiieHusl TUIIOB PyJ, YTOUYHUTh TEXHOJIOTMUYECKHUE copTa pyJ (KpaTepa WM 30H
«TJIABAIOIIUX pU(OB») A7l BaJIOBOW WUJIU CENIEKTUBHON UX BBIEMKH.

31. Ilpu wuccnenoBaHuu 00OraTUMOCTH aJIMa30HOCHBIX pyJ HM3y4alOT CTENEHb HUX
BBIBETPUBAHUS, BTOPUYHOTO H3MEHEHHs (CaloOHUTH3alUuu, KapOoHaTHU3auMd U Ap.),
MUHEpAJIbHBII COCTaB, CTPYKTYpPHbIE U TEKCTYpHbIE OCOOEHHOCTH, HaJMYUE MOMYTHBIX
KOMIIOHEHTOB M  BpPEIHBIX MpUMEcell ¢ HUCMOJIb30BaHMEM TPUEMOB U  METOJOB
TEeXHOJOTnYecko MuHepanoruu. OLEeHHBAIOT APOOUMOCTh M HM3MEIbYaeMOCTh, IPOBOISAT
CUTOBBIM, AMCIIEPCUOHHBIA M TPaBUTALMOHHBIA aHANMU3bl. BBIOMPAIOT TEXHOJOTHYECKYIO
cxeMmy oOorauieHusi, yCTaHaBJIMBAIOT YHCIIO CTAUI U ONTUMAIbHYIO KPYITHOCTh U3MEIbYCHHUS.
OmnpenenstoT cnocoObl oOoramieHuss M JOBOAKM alMa3HbIX KOHLEHTPATOB; W3BJIEUCHUE
aJIMa30B COCTaBJIIET 00bIYHO HEe MeHee 90-95 %, MUHUMAaIbHOE 3HAYCHUE — TI0 MEJIKUM (—2
MM) KpHUCTaJlJIaM.

32. B pesynbpTaTe uHccleNOBaHUN TEXHOJOTMYECKUE CBOMCTBA PyA JOJKHBI OBITh
U3YyYeHbl C AETAIBbHOCTHIO, 0OecreynBarouiell MOJyuYeHNE UCXOTHBIX JAHHBIX, JOCTATOYHBIX
Ui TPOEKTUPOBAHMUS TEXHOJOTMYECKOM CXeMbl HX oOorameHuss U 1nepepaboTKu C
KOMIUIEKCHBIM U3BJIEYEHUEM COJIEPIKAIIMUXCS B HUX KOMIOHEHTOB, MMEIOIIHUX MMPOMBIIIICHHOE
3HaYEHUE.

JlJis MOMyTHBIX KOMIIOHEHTOB B COOTBETCTBUM C «PexoMeHAauusIMH MO0 KOMIUIEKCHOMY
M3YYEHHIO MECTOPOXKICHUI M TMOJCYETy 3alacoB MOMYTHBIX IOJIE3HBIX MCKOMAEMbIX H
KOMITIOHEHTOBY», yTBepkJaeHHbIMU MIIP Poccuu B ycTaHoBIE€HHOM moOpsake, HEOOXOIUMO
BBISICHUTh (POPMBI HaxoXkJeHUs M OalaHc MX paclpeiesieHus B MPOAyKTax oOoramieHus U
nepenesa KOHIIEHTPATOB, a TaKXK€ YCTAaHOBUTH YCIOBHUS, BO3MOYKHOCTb M SKOHOMHYECKYIO
11e7IeCO00Pa3HOCTh UX WU3BJICYCHUSI.

JlomkHa OBITH HM3ydeHa BO3MOXHOCTb MCIOJIb30BaHUS OOOPOTHBIX BOJ MU OTXOJIOB,
MOJIy4aeMbIX MPU PEKOMEHJyeMOW TEXHOJOTHYECKON cxeme mepepadoTKH MHHEpaIbHOTO
CBIPBS, JaHbl PEKOMEHJAIUU IO OYUCTKE MPOMCTOKOB.

33.  OcobeHHOCTH oOOOTalIeHUs KUMOEPIUTOB OINpPEAEAIOTCsS TIJIaBHBIM 00pa3oM
HEO0OXOIMMOCTBIO TIOJTHOI'O M3BJICYEHHS aJIMAa30B BCEX KJIACCOB KPYMHOCTH M MUHUMAJIBHOTO
IpOoOJeHUs KPYIHBIX KPUCTAIJIOB, COXPAHEHUS UX B MPUPOJHOM COCTOSIHUH.

TexHonornueckue cxeMbl OOOTralmieHHs pyA BKIOYAIOT B OCHOBHOM  CJEAYIOLIUE
MPOLIECCHl: TEPBUYHOE HM3MENIbUYECHHUE U JTIOM3MEIbYEHHE B 3aMKHYTOM IMKJIE€ B MEJIbHUIAX
caMOM3MellbueHus, oOoraiieHue KpymnHbIX KiaccoB (+10 MM) peHTTreHOIIOMUHECIIEHTHBIM
METOJIOM, TEPBHUYHOE TPaBUTAIMOHHOE oOoTamieHue (O0Tcajaka, oOoralieHHue B TSIKEIBIX
CYCIIEH3MSIX) CpelHE- U MEJTKO3EPHUCTBIX MaTepUajoB, TOBOJKY MOJYyUYEHHBIX KOHIEHTPATOB.
JIOBOJIOUHBIE ONEpPALUU OCYIIECTBIISIIOTCS METOJaMU PEHTI€HOIIOMUHECIIEHTHOM, B MEHbIIEH
CTENEHH 3JIEKTPOCTATUYECKOM, JHMIKOCTHOM, MAarHUTHOM cemapamuu. 3a pyOexoM CXeMbl
PYJIOTIOATOTOBKM 0a3uUpyIOTCS Ha CTaJualbHOM ApoOsieHnu. Mcnonp3yoTes Takke mpoLecchl
paspyleHusi CpeIHEKYCKOBOW pyJbl METOJlaMH OOBEMHOIO CXaTHsl C HUCIHOJb30BAHHEM
BaJIKOBBIX MPECCOB.

Hpobiienne pya IUisi COXpaHEHMsI KPUCTAJUIOB aiMa3oB MPOU3BOJUTCA B HECKOJIBKO
CTa/IUii, B CX€Max CTaJUaJIbHOTO JAPOOICHHS NPEeyCMaTPUBAETCS 3aMKHYThIM IIUKI APOOICHHUS
U TpoxodyeHus. Brwicokas packpblBa€MOCTh M COXPAHHOCTh ajMa3oB 00ecleyrBaeTcs B
0€311apOBBIX MEJIbHUIAX CAMOU3METbUCHUSI.

B anmazonoObiBatomieit mnpomeliieHHOCTH Poccun u 3a  pyOexoM NIPUMEHSIOT
TEXHOJIOTUYECKUE CXEMbI, MO3BOJISIONIME HM3BJIEKATh ajiMasbl OINpPEAEICHHOM MHUHHUMAaJIbHOMN
KpYIHOCTH, B 3aBHUCHUMOCTM OT HMX KauecTBa, CTOMMOCTH, COJACpXKaHHS M 3aTpaT Ha
W3BJICYEHHUE, KOTOPBIE HE JOJDKHBI IIPEBBINIATh U3BJIEKAeMYyI0 cToMMOCTh. C cepeaunsl 1990-x
IT. U3MEHEHHUS] B IKOHOMHUKE U YCIEXU B MPOU3BOJICTBE CUHTETHYECKHX aJIMa30B MPUBEIN K
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PE3KOMY CHUKEHHUIO CTOMMOCTHU ajiMa3HOM Menoud (—3 y.c.K.), neHa 1 kap. anmma3oB Kjiacca —
3+2 y.c.x. (1,15 mm) ynana B 3 pasza, MUpOBbIE JOOBIBAIOUINE MPEANPHUATUS MPEKPATHIH
MIPOMBIIIUIEHHOE M3BJICUCHUE AJIMA30B MeJibue 1,2 MM, a aBCTpajauicKas KOMIaHUA «Apraii
TanMoHA») — Menbde 1,5 mm.

[ToctanoBnenue [IpaButennscTBa Poccuiickoit @eneparuu ot 23 HosOpst 1998 r. Nel1365
«O KpuTepusiX U TOpSAOKE OTHECEHMsI JParoleHHbIX KaMHEH K HENpUrOAHbIM I
M3TOTOBJICHUS IOBEJMPHBIX WU3JEIHID ONMpeaenao OTAENbHbIN MOpPAJOK yueTa 3TUX aiMa3oB
(BMecTe ¢ anmazamu no3unuii boart u drilling B Apyrux pa3mepHO-BECOBBIX IpYIIax) Kak
TEXHUYECKOW MPOAYKILHHU, BBIBE/IS, TAKUM 0Opa30M, 3TOT KJIACC M3 KAaTErOpUHU JPAroleHHBIX
KaMHEM.

OrpanunyeHre MUHUMAIbHOW KPYIHOCTH M3BJIEKAEMbIX alMa30B pa3zMepoM —3 y.c.K. (<
1,2 MM) Kkacaercs MpPOMBIIIJIEHHOTO TPOU3BOACTBA, OLEHKA IPOMBIIIJIEHHBIX 3aIacos,
CTOMMOCTH ajIMa30B MECTOPOXKACHMS, HO HE OTHOCHUTCS K pa3BEeJOYHOMY OOOTalieHUIO
KUMOEPIIUTOBBIX Py, KOTOPOE JIOJKHO 00ecreynuBaTh MOJHOE M3BICYEHHE MEJIKMX ajiMa30oB
kiaccoB —1+0,5 u —2+1 mm. 3Bneuenue u3 reosnoropaszpeiouHbIx npod menkux (—1+0,5 mm,
wi 0,5-2 Mr) ajiMa3oB TO3BOJIIET ONEPATHBHO KOHTPOJMPOBATH TEXHOJIOTHMYECKYIO CXEMY
nepepadoTKH Mpod, rapaHTUPOBATH HAJIEKHOCTh U3BJIEUEHUS U 00Jiee KPYIHBIX KPUCTAILIOB, a
TaK)Ke TOJYy4YUTh OOJiee IMOJIHOE MPEACTABICHHWE O XapaKTepe pachpeleieHHs] coAepX aHUul
aJIMa30B 10 BCEM 0XKHMJIAa€MBIM KJIacCaM KPYITHOCTH.

V. U3yuyeHue ruiporeoiorn4ecKux, MH>KeHePHO-Te0JI0OTM4eCKNX, IKOJOTHYEeCKUX U
APYTrUX NPUPOAHBIX YCJIOBUHI MeCTOPOKICHMS

34. T'maporeosOTHYECKUMH HCCISAOBAaHUSMHU JOJDKHBI OBITh W3YYEHBI OCHOBHBIC
BOJIOHOCHBIC TOPW30HTHI, KOTOpPHIE MOTYT Y4YacTBOBAaTb B OOBOJHEHHH MECTOPOXKICHHS,
BEISIBJICHBI HarOoJiee 0OBOAHEHHBIC YYACTKH M 30HBI M PEIICHBI BOMPOCH! UCTIOIB30BAHUS WITH
cOpoca pyITHUYHBIX BOJ.

[lo kaxIoMy BOJOHOCHOMY TOpPU30OHTY CIIEQye€T YCTaHOBUTb €ro MOUIHOCTbD,
JUTOJOTHYECKUI COCTaB, THUIBI KOJJICKTOPOB, YCIOBHUS THTaHUS, B3aMMOCBS3b C JAPYTHMH
BOJIOHOCHBIMU TOPU30HTAMH W TOBEPXHOCTHBIMH BOJIAMH, IOJIOKEHUE YPOBHEH IMOA3EMHBIX
BOJ M JpyTue TMapaMmeTphl; OMpPENeTUTh BO3MOXKHBIC BOJONPHUTOKA B OIKCILTyaTaIl[HOHHBIC
TOpPHBIE BBIPAOOTKH, TPOXOJKAa KOTOPBIX NPEAYCMOTPEHAa B TEXHUKO-IKOHOMHUYECKOM
o6ocunoBanuu (TDO) kKoHaUIINN, U pa3pabOTaTh PEKOMEHIAIIMU TI0 3alUTE UX OT MOJA3EMHBIX
BoA. Heobxonumo Takxe:

U3YYUTh XUMUYECKUN COCTaB U OaKTEPHOJOTUYECKOE COCTOSIHHE BOJ, YYACTBYIOIIUX B
OOBOJHEHHH MECTOPOKJEHUS, UX arpecCMBHOCTh IO OTHOLIEHUIO K OETOHYy, MeTalliam,
nojiuMepaM, Cofep)KaHWe B HUX IMOJIE3HBIX W BPEIHBIX MpuMecer (Mo pa3padaThiBaeMbIM
MECTOPOXKICHUSIM — IPUBECTH XUMUIECKHIA COCTAB Py THUYHBIX BOJ M IIPOMCTOKOB);

OLICHUTh BO3MOXXHOCTH HCITOJIb30BaHUS JIPCHAXHBIX BOJA Ui BOJOCHAOXKEHUS WU
W3BJICYCHUSI W3 HUX IICHHBIX KOMIIOHCHTOB, a TaKXXe€ BO3MOXXHOE BIHUSHHE HMX JpeHaka Ha
JEHUCTBYIOIINE B PAliOHE MECTOPOKICHHS TTOI3EMHBIE BO103a00DHI;

JIaTh PEKOMEHJALUU MO MPOBEACHUIO B MOCIEAYIOIIEM HEOOXOIUMBIX CIEeUUaIbHBIX
M3BICKATEIbCKUX pabOT, OLIEHUTH BIAMSHHE cOpOca PyJHUYHBIX BOJ Ha OKPYKAIOILYIO CPENY;

OLICHUTh BO3MOKHBIE HCTOYHUKH  XO3SMCTBEHHO-TIUTHEBOTO M  TEXHUYECKOTO
BOJIOCHA0XKEeHHUs, oOecreynBarolue MoTpeOHOCTh OyAylMX MNpeAnpusaTuii mo ngo0blue u
nepepadoTKe MUHEPATBHOTO ChIPbSI.
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JUIA Ta30HACBHIUICHHBIX BOJ ONPENEIUTh CTENEeHb Ta30HACHIIIEHHOCTH (Ta30BbId
(dakTop), cocTaB U COAEpKaHHE Ta30B; MPU BO3ZMOKHOCTHU 3arpsi3HEHUS OKPY>KAIOIIEeH cpeibl
TOKCUYHBIMU BOJAMH UM Ta3aMU JOJIKHBI OBITh JaHBI PEKOMEHAAIIMH 110 €€ OXPAHE.

YTunuzanus ApeHaxHbIX BOJ MpEANoiaraeT MoJCYeT SKCIUTyaTallMOHHBIX 3alacoB
KOTOpPBI ~ TPOU3BOJAUTCS,  PYKOBOJACTBYSICh ~ COOTBETCTBYIOIIMMHU  METOJUYECKHUMHU
JOKYMEHTaMHU.

Bormpockl X0341iCTBEHHO-TUTHEBOTO BOAOCHA0KEHHS TOPHOI00BIBAIOIINX TIPEAIPUATUI
MIPYU OLIEHKE MPOMBINIJICHHOW 3HAYUMOCTH MECTOPOXKJIEHUN TBEPABIX MOJE3HBIX MCKOMAEMbIX
pelIaloTcsi Ha YpPOBHE KOHCTAaTallMM BEPOSATHBIX, pPAa3BEIbIBAEMBIX M JACUCTBYIOIIUX
UCTOYHHUKOB BOJOCHAOKEHHUS.

[lo pesynbTaTam TUAPOTEOJOTMUECKUX HCCIEIOBAHUN  JOMKHBI  OBITh  JIaHbI
PEKOMEHJALMA K MPOCKTUPOBAHUIO PYAHHKA IO CHoco0aM OCYUIEHUS T'€O0JOTHYECKOTO
MaccuBa, BOJOOTBOAY, VYTWIM3AIlMM JAPEHAXHBIX BOJA, MCTOYHHKAM BOJOCHAaOXKEHMUS,
MPUPOAOOXPAHHBIM MEpaM.

35. IlpoBeneHnEe MHKEHEPHO-TEOJIOTMYECKUX HCCIIEIOBAHUI HA MECTOPOXKACHUAX IPU
pasBesike HEOOXOAMMO JUId MH(OpPMAIMOHHOrO obOecrieueHus: mpoeKkTa pa3paboTku (pacuera
OCHOBHBIX MapaMeTpoB Kapbepa, MOJ3EMHBIX BBIPAOOTOK M LIETUKOB, THUIOBBIX IMACIOPTOB
OYpOB3PBIBHBIX pa0OT M KPEIJICHHUS) U MOBBIIICHHUS O€30MaCHOCTH BEJICHUS TOPHBIX PalboT.

WNnxeHepHO-Te0IorMYecKie  HCCIEIOBaHUSI HAa  MECTOPOXKJIEHUU  HEO0OXOAUMO
MPOBOJUTH B COOTBETCTBUU C METOIWYECKUM PYKOBOJCTBOM IO HM3YyUYEHHUIO HHKEHEPHO-
T€0JIOTUYECKUX YCJIOBUH PYIHBIX MECTOPOXACHUM TpU pa3BeAKe, PACCMOTPEHHBIM H
0J100peHHBIM JlermapTaMeHTOM T'e0JIOTMH M MCIOJb30BaHMs Heap MuHuCTEpCTBa MPUPOIHBIX
pecypcoB Poccuiickoit denepanuu (mpotokon Ne7 ot 4 centsiops 2000 r.) 1 METOAUYECKUMU
pexomeHaauuaMu: «MHXeHepHO-reoJIOTHYeCKHUe, THAPOTEOJIOrHUYEeCKEe U T€0IKOIOTrHUYeCKUe
UCCIIeIOBaHUs MPU Pa3BElIKe U DKCIUTyaTalluu PYJIHBIX MECTOPOXKACHUI», PACCMOTPEHHBIMU U
0JI0OpEHHBIMH YTIPABJICHUEM PECYPCOB MOA3EMHBIX BOJ, T'€O’KOJOTMH W MOHHUTOPUHIA
reoJIOTUYECKON cpenpl MuHuncTepcTBa HNpUPOIHBIX pecypcoB Poccuiickoit ®Penepanuun
(npotokon Ne5 ot 12 anpens 2002 r.).

NHxkeHepHO-Te0IOTMYeCKUMH  MCCIIEIOBAaHUSIMU  JIOJDKHBI OBITH  M3y4Y€HBI: (U3HUKO-
MEXaHHYECKHE CBOWCTBA Py, PYIOBMEHIAIONIMX MOPOJ M MEPEKPHIBAIOIIUX OTJIOKEHUH,
ONpeAeAIINe XapaKTePUCTUKY HUX MPOYHOCTU (YCTOMYMBOCTH, Pa3pbIXJISIEMOCTH,
KyCKOBAaTOCTH W [p.) B E€CTECTBEHHOM U BOJIOHACHIIICHHOM COCTOSIHUSIX; HH)XEHEpPHO-
re0JIOTHYECKEe OCOOCHHOCTH MacCHBa MOPOJ MECTOPOXKIEHUS M HMX aHU30TPOIUS, COCTaB
MOpOJ, WX TPEIIMHOBATOCTh, TEKTOHUYECKas HApyUIEHHOCTb, TEKCTypHbIE OCOOEHHOCTH,
3aKapCTOBAHHOCTh, Pa3pyLIEHHOCTh B 30HE BBIBETPUBAHUS; OXapaKTEPU30BAHbI COBPEMEHHBIE
re0JIOTHYECKUE MPOIECCHI, KOTOPHIE MOTYT OCJIOKHHUTH pa3padOTKy MECTOPOXKICHHUS.

B paiionax c pa3BuUTHEM MHOTOJIETHEMEP3NIbIX MOPOJ CIEAYEeT YCTAaHOBUTh HX
TEMIIEPATYPHBIA PEXKUM, TOJIO)KECHUE BEPXHEH M HWKHEW TpPaHUL MEP3JIOTHOM TOJIIH,
KOHTYpBI U TJIyOUMHBI paclipoCTpaHEHHs] TAIUKOB, XapakTep U3MeHEHUs! (PU3MUYECKUX CBOWCTB
MOPOJ NPU OTTaWBAHUM, TNIYOUHY CJIOS CE30HHOTO OTTAaWBAHMS U IPOMEP3AHHUS.

B pesynpraTe HMHKEHEPHO-T€OJIOTMYECKHX HCCIEIOBAaHUN JOJIKHBI OBITh IOJTYYEHBI
MaTepHabl MO MPOTHO3HOM OIIEHKE YCTOMYMBOCTU IMOPOJ B KpPOBJE MOA3EMHBIX TOPHBIX
BBIPA0OTOK, OOpTax Kapbepa U AJIsl pacueTa OCHOBHBIX MapaMeTpoB Kapbepa.

[Ipn Hamuuum B pailoHE MECTOPOXKJEHHUs JEHCTBYIOUIMX IMIAXT WU KapbepoB,
pacrloJIOKEHHBIX B AHAJOTUYHBIX THUIPOrEOJIOTUYECKUX M HHKEHEPHO-T€OJOTUYECKUX
YCIOBHUSX, JUI XapaKTEPUCTHKU pa3BebIBAEMON IIOIMIAN CJIEAYyEeT UCIOJb30BaTh JAAHHbBIE O
CTENeH! OOBOJHEHHOCTH M MH)KEHEPHO-T€OJOTHYECKUX YCIOBUSIX ATUX IIAXT U KAPbEPOB.
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36. Pa3paboTka KOpPEHHBIX MECTOPOXKIECHUU aaMa30B MPOU3BOJAUTCA OTKPBITHIM,
MOJI3€MHBIM U KOMOWHHpOBaHHBIM criocoOamu. [Ipm KOMOMHHMPOBAHHOM crOCOOE TPaHMILY
OTpabOTKM OTKPBITHIM CIIOCOOOM YCTAHABJIMBAIOT MPU MOMOILIU IpeaeiabHOro Ko3dduireHTta
BCKpBIIIM, UCXOJsl U3 PABEHCTBA CEOECTOMMOCTH JIOOBIMM IOJE3HOTO MCKOMAeMOro TeM H
apyrum crocoOoMm. Ilpumensiembie crnocoObl pa3paboOTKU 3aBUCAT OT TOPHO-T€OJOTHYECKUX
YCIIOBUM 3aJieraHusl pyAHBIX Tel, NPUHATHIX TOPHO-TEXHUUECKHUX TOKa3aTesei, cXeM JA00bIYu
pyabl U 060cHOBBIBaIOTCS B TOO KOHIUIIUA.

AnMa3zHble MECTOPOXKIEHHUS TPyOOUHOTO THIA, BHIXOJSUINE HAa THEBHYIO MOBEPXHOCTh
unu 3ajeraronige Hernyooko (mo 100 M), pa3pabaThIBalOTCs OTKPBITBIM CIIOCOOOM —
KapbepaMmu TiepBo ouepeau A0 rayounsl 250-300 m (TpyOku um. 23-ro che3na, [aunas) u
BTOpoi ouepenu npo0 rayounsl 600 M (TpyOku Mup, VYapaunas, ChITbIKaHCKas).
['myOokozaneratomue (> 200 ™M) MecTOpoXIeHUST U TIyOOKHE TOPH3OHTHI TPYOOK
(Mutepnanumonansuas B Poccun, Ilpembep B FOAP) paspabaTeiBatoTcsi MOA3EMHBIM CIIOCOOOM,
CUCTEMOW MacCOBOT0 OOPYLIEHUS.

Benuunna noteps u pazyO0oKHBaHUS, KaK MPaBUJIO, 3aBUCUT OT MPUHATHIX criocoba u
CUCTEMBI pa3pabOTKH U TrOpHO-reosiornyeckux yciaosuil. [lorepu mpu oTkpeIiTOl pa3zpaboTke
KOPEHHBIX MECTOPOXKIeHUN anma3oB coctaBistor 0,1-1 %, pazyboxkusanue — 0,5-10 %, mpu
MOA3EMHOM pa3paboTke cooTBeTCTBEHHO — 10—15 u 15-25 %.

37. OcHOBHas LIeTb SKOJIOTMYECKUX HMCCIEJOBAaHUM 3aKiI0o4aeTcs B MH(DOPMALIMOHHOM
o0ecre4eHnH NMPOEeKTa OCBOECHUS MECTOPOXKICHUS B YaCTU IPUPOJTOOXPAHHBIX MEp.

Crneunduka TEXHOT€HHBIX MCTOYHMKOB BO3ICHCTBUS MECTOPOXKIEHUN alMa3oB
omnpezenseTcs TOPHbIM (IMOA3EMHBIM U OTKPBITBIM) CIIOCOOOM pa3pabOTKH, MPUMEHEHHEM
(dbnoTaruu B Ka4eCTBE METOAa 00OTaICHUS.

DKOJOTUYECKUMU UCCIIEI0BAaHUSAMHU JIOJKHBI ObITh: YCTAHOBJIEHBI (POHOBBIE MTAPAMETPHI
COCTOSIHUSI OKpY Karouleil cpe/ibl (YpOBEHb pauallii, Ka4eCTBO MOBEPXHOCTHBIX M MOA3EMHBIX
BOJ M BO3/1yXa, XapaKTEpUCTHUKA MOYBEHHOTO MOKPOBA, PACTUTEIHHOTO U KUBOTHOTO MUpA U
T. [.); OIpeeNieHbl NpearosaraeMble BUIbl XUMHUYECKOTO U (PU3UYECKOrO BO3ACHCTBUS
HaMEYaeMoro K CTPOUTEIBCTBY OOBEKTa Ha OKPYXAIOIIYI0 NMPUPOJHYIO cpefdy (3albuieHue
MPWIETAIONINX TEPPUTOPUH, 3arpsi3HEHUE TMOBEPXHOCTHBIX © TMOJA3EMHBIX BOJ, IIOYB
PYIHUYHBIMUA BOJIAMU M MPOMCTOKaMH, BO3JyXa BbIOpocaMu B aTMOc(epy U T. 1.), 00bEeMbI
U3BATUA JJI1 HYKJ HPOU3BOACTBA MPHUPOIHBIX PECYpPCOB (JIECHBIX MAaCCHUBOB, BOJBI Ha
TEXHUYECKHE HYXK]Ibl, 3eMEeJb JIJIsl pa3MEIEeHUs OCHOBHBIX U BCIIOMOIaTeNIbHBIX ITPOU3BOJICTB,
OTBAJIOB BCKPBIIIHBIX M BMEIIAIOIIUX TOPHBIX OPOJI, HEKOHAUIIMOHHBIX Py U T. J.); OLICHEHBI
XapakTep, WHTEHCUBHOCTb, CTENEHb M OINAaCHOCTb BO3ACHCTBUS, NPOAOIKUTEIBHOCTh H
IMHAMHUKa GYHKIMOHUPOBAHUS NCTOYHUKOB 3arpsA3HEHUS U TPAHUIIBI 30H X BIUSHUA.

Jljis penieHus: BOIIPOCOB, CBA3aHHBIX C PEKYJbTUBAIMEH 3eMejb, CIEIyeT ONpeAeTUuTh
MOIIIHOCTh MOYBEHHOTO IOKpPOBAa M MPOU3ZBECTH arpOXMMHUYECKHE HCCIIEIOBAHUSA PBIXJIBIX
OTJIO)KEHUN, a TaKXKe BBIICHUTH CTENEHb TOKCHYHOCTH MOPOJA BCKPBIIIK M BO3MOXHOCTb
oOpa3oBaHUsi Ha HHUX pPACTUTEILHOrO MOKpoBa. [lomkHBI OBITH JaHBl PEKOMEHAALMH IO
pa3paboTke MEpONpUsATUN MO OXpaHEe HeAp, MPEJOTBPALIECHUIO 3arpsi3HEHUS OKpYyKarouien
Cpellbl U PEKYJIbTUBAIIMH 3€MEb.

HanexxHocTh olleHKH Ha 0e3pyAHOCTh IUIOMIAAeH, MIPUMBIKAIOIINX K MECTOPOKICHUSM,
JOCTUTAETCSl KOMIUIEKCOM Te0JIOro-reoU3n4eckuXx METOJOB IIOMCKOB MOTrpeOEeHHBIX
KHUMOEPIUTOB M POCCHITICH aliMa30B ¢ OypeHHeEM, ONpoOOBaHUEM, KApOTaXKEM CKBAKUH U, MPHU
HEO0OXOJIMMOCTH, PaJHOBOIHOBBIM MTPOCBEUNBAHUEM MEXCKBAKUHHOTO IIPOCTPAHCTBA.

38. st MeCTOpOXKAECHMH, TIe YCTaHOBJIEHA MNPUPOAHAS TAa30HOCHOCTHb OTJIOKEHHM
(MeraH, cepoBOJOPON M [p.), AODKHBI OBbITh M3y4Y€HBl 3aKOHOMEPHOCTH W3MEHEHHUS
COJIEp’KaHus U COCTaBa ra30B M0 IUIOIIAU U C TITyOMHOM.
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39. Cnenmyer onpeneiauTbh BIMSIONIME Ha  370pPOBbE  YeJOBEeKa  (PaKTOPbI
(MTHEBMOKOHHMO300MACHOCTh, MOBBIIIEHHAS PaJUOAKTUBHOCTb, I€OTEPMUYECKUE YCIOBUS U
ap.).

40. Ilo paiioHaM HOBBIX MECTOPOXKICHHH 0c000€ 3HAUYCHHE HMEET OIleHKa Ha
0e3pyHOCTh TIUIONIAJCH, MPUMBIKAIOMIMUX K MOTrpeOEHHBIM MECTOPOKICHUSM, Ha KOTOPBIX
OyayT pa3MeleHbl 00BEKThl MPOU3BOJCTBEHHOTO U KUJIMIIHO-TPAKJAHCKOIO Ha3HAYEHMS,
XBOCTOXPAHUJIUIIIA M OTBaJbl MyCThIX TOpoj. [IpuBomATCS MaHHBIE O HAJIMYMH MECTHBIX
CTPOUTENIbHBIX MAaTEPHUAIOB U BO3MOXKHOCTH HCIOJB30BaHUS B Kaue€CTBE MX BCKPBIITHBIX
MOPOJ U3Yy4aeMOT0 MECTOPOKACHHUSI.

40. T'upporeonornyeckue, HWHKEHEPHO-TEOJIOTMYECKHE, T€OKPHOJIOTUYECKUE, TOPHO-
re0JIOTUYECKUE M JIpyTHUe MPUPOAHBIE YCIOBUSA JOJIKHBI OBITh H3y4Y€HBbI C JI€TAIbHOCTHIO,
oOecnieynBaroOnIeil MOTy4eHHEe UCXOJHBIX JAAHHBIX, HEOOXOIUMBIX IJII COCTaBJIEHUS IPOEKTa
pa3paboTku MecTopokaeHusa. [Ipu 0co00 CIOXKHBIX THIPOTEOJOTHYECKUX, HHKEHEPHO-
TCOJIOTUUECKUX U JAPYTHUX MPUPOIHBIX YCIOBUAX pa3pabOTKH, TPEOYIOMMX IMOCTaHOBKHU
CHeIUaIbHBIX  paboT, 0O0OBEMbI, CPOKM W TOPSIAOK TMPOBEACHUS  HCCIEIOBAHUM
COTJIACOBBIBAIOTCS C HEJIPOIOJIb30BATENSIMU U IPOESKTHBIMU OPraHU3AIUSIMU.

42. Jlpyrue moje3Hble UCKOMaeMble, 00pa3yIoIIie BO BMEIIAOIIUX U TIEPEKPHIBAIOIINX
MOPO/AaX CaMOCTOATENbHbIE 3aJI€KU, MOJDKHBI OBITh HM3yY€Hbl B CTENEHHU, MO3BOJISIIOIICH
ONpeAeNuTh HUX MPOMBIIIJICHHYI0 IEHHOCTh M O0JIacThb BO3MOKHOTO HCIIOJIb30BaHUS B
COOTBETCTBUU € «PekoMeHJalus MU 1O KOMIUIEKCHOMY M3YYEHHMIO MECTOPOKIECHUN U
MOJICUETY 3amacoB TMOMYTHBIX IMOJE3HBIX HMCKOIMAEMBIX W KOMIIOHEHTOBY», YTBEP)KJICHHBIMU
MIIP Poccuu B yCTaHOBJIEHHOM MOPSAKE.

VI. Iloacuer 3anmacoB

43. Tloncuer m kiaccuUKalus MO CTENEHU pPa3BEJAHHOCTU 3allacoB KOPEHHBIX
MECTOPOKICHHUI ajMa30B MPOU3BOIUTCS B COOTBETCTBHH ¢ TpeboBaHusamu «Kmaccubukanuu
3a1acoB MECTOPOXKIACHHM U TMPOTHO3HBIX PECYPCOB TBEPABIX IOJIE3HBIX HCKOMAEMBIX),
yTBepkeHHoM npukazom MIIP Poccun ot 11 nexa6pst 2006 1. Ne 278.

44. 3amachl NOJACUYUTHIBAIOTCS MO MOJCYETHBIM OJIOKaM, 3amachl pyAbl B KOTOPBIX HE
JOJDKHBI TIPEBBIIIATh, KaK MPaBWJIO, TOJOBYI MNPOU3BOAUTENLHOCTh OyAyLIEro TOPHOIO
NpeAnpusaTUs. Y4YacTKM pyAHBIX TeJ, BbIACNIsAEMble B IMOJACYETHbIE OJOKH, JIOJIKHBI
XapaKTepU30BaThCA:

OJIMHAKOBOM CTENEHBIO Pa3BeIaHHOCTH M M3YYEHHOCTH MapaMeTpoB, OMPEACIISIOMINX
KOJIMYECTBO 3al1acoB U KaYeCTBO PYJI;

OJTHOPOJHOCTBIO TEOJIOTMYECKOr0 CTPOEHHS, NMPUMEPHO OJMHAKOBOM WIIM OJIM3KOM
CTENEHbIO H3MEHYMBOCTU CEUYEHUS TPYOKH, BHYTPEHHETO CTPOCHHS pPYIHBIX Tell,
BEILECTBEHHOI'O COCTaBa, OCHOBHBIX IIOKa3aTesied KayecTBa M TEXHOJOTUYECKHUX CBOMCTB
pyneI;

BBIICPKAHHOCTHIO YCIIOBUM 3ajieraHus PyJIHBIX Tell, ONpeAeIeHHOW IPUYyPOUYEHHOCThIO
0JI0Ka K €IMHOMY CTPYKTYPHOMY JJIEMEHTY (KparTepy, pa3ayBy Kepia, OJHOMY W3 KaHaJIOB
IUaTPEMBbI U 1Ip.);

OOIIHOCTBIO TOPHOTEXHUYECKHX YCJIOBHH pa3paOOTKU; MO CKJIOHEHUIO TpyOKH
MOJICYETHBIE OJIOKH CIIETYET pa3leisTh FOPU30HTAMHU TOPHBIX pabOT WM CKBAXHH C y4ETOM
HaMe4yaeMOM MOCIIeI0BaTeIbHOCTH OTPAaOOTKHU 3a11acoB.

[Ipy HEBO3MOXXHOCTM T'€OMETpPU3allMd U OKOHTYpUBAHMS PYIOHBIX Tl WU
MPOMBIIIJIEHHBIX (T€XHOJIOTUYECKUX) THUIIOB W COPTOB pPyA KOJIMYECTBO U KAYECTBO
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KOHJUIIMOHHBIX U HEKOHAUIIMOHHBIX Py (M UX IPOMBIIIJICHHBIX TUIIOB) B TIOJICYETHOM OJIOKE
OTpeeNsAeTCs CTAaTUCTUYECKH.

45. Tlpu mnopacdere 3amacoB JOJIKHBI YUYUTBHIBATHCS CIEAYIOLIUE JIOTIOJHUTEIbHbIE
YCIJIOBHUS, OTpakarolue crueupuKky KOpeHHbIX MECTOPOXKIECHUN aIMa30B.

3amacbl KaTeropud A MOJCUMTHIBAIOTCS Ha pa3padaThIBAEMBIX MECTOPOKJIEHUSX I10
JaHHBIM DKCIUTyaTallMOHHOW pAa3BEIKM M TOPHO-TIOJArOTOBUTENBHBIX BbIpaboTOoK. K HHUM
OTHOCSITCSL 3amachl MOJATOTOBJIEHHBIX WM TOTOBBIX K BBIEMKE OJIOKOB, OTBEYAlOIIHE IIO
CTENEeHH pa3BeaHHOCTH TpeboBaHusAM Knaccudukanuu K 3Toil KaTeropu.

3amnachl KaTeropuu B nipu pa3Beqike MOJICUUTHIBAIOTCS TOJIBKO HA MECTOPOXKICHUAX 2-i
rpynnbl. K HUM OTHOCSTCS 3amachl, BbIAEJIEHHbIE HAa y4acTKaxX JeTall3allMi WU B IMpeaeax
IPYTUX YacTeil pyIHBIX TEJ, CTENEHb Pa3BelaHHOCTH KOTOPBIX COOTBETCTBYET TPEOOBAHUAM
Krnaccudukauuu k 370l KaTeropuu.

Koutyp 3amacoB kareropun B nomkeH ObITh MpPOBEIEH MO Pa3BEIOYHBIM BbIpabOTKaM
0€3 SKCTpAaIoJSIINN, & OCHOBHBIE I'€OJIOTUYECKHUE XApaKTEPUCTUKHU PYIHBIX TEl M Ka4eCTBO
pYJbl B Mpejenax 3TOro KOHTypa ONpEeeNIeHbl 0 JOCTaATOUHOMY O00BbEeMY MpeICTaBUTEIbHBIX
naHHbIX. [IpM HEBO3MOXKHOCTH T'€OMETpPHU3ALMHM KOJMYECTBO M KAauyeCTBO MPOMBIIIICHHBIX
TUIIOB Py B OJIOKE ONpeAeNsieTcss CTAaTUCTHUECKH.

Ha paspaGaTbeiBaeMbIX MECTOPOXKIACHHSIX 3amachl KaTeropud B MOJICUYMTHIBAIOTCS 1O
JaHHBIM ~ AKCIUTyaTallMOHHOW pa3BeIKM UM TOPHO-TIOJTOTOBUTEIBHBIX BBIPAOOTOK B
COOTBETCTBUHU ¢ TpeOoBaHusIMHU Knaccudukanum K JaHHON KaTEeropHH.

K xateropun C; oTHOCATCS 3amachl Ha y4acTKaX MECTOPOXKJIEHUH, B Mpeesiax KOTOPBIX
BbIIEpKaHa TPUHATAS JJIS 3TOM KaTEropuH CETh pa3BeAOYHBIX BBIPAOOTOK, a IOCTOBEPHOCTh
MOJIYyYEHHOM TMpU 3TOM HH(OpPMAIMM MOATBEPXKACHA pe3yJbTaTaMHu, IOTYyYEHHbIMU Ha
y4acTKax JeTalu3aluy Wik JAHHBIMU SKCILTyaTallii Ha pa3padaThIBaEMbIX MECTOPOXKICHUSX.
Ha t1pyOOUYHBIX MECTOPOXIEHUSAX NpPHU HEBO3MOXXHOCTH TI'E€OMETPU3ALUU PYAHBIX TeJ,
HaImpHuMep, B KpaTepe WIN B 30HE «IUIABAIOIINX pU(OB», KOJIMUYECTBO U Ka4eCTBO OaTaHCOBBIX
1 3a0aJaHCOBBIX 3aMIaCOB M MPOMBINIJICHHBIX TUIIOB PYJ B MOJCYETHOM OJIOKE ONpeesieTcs
CTaTUCTHYECKH.

Koutypel 3anacoB kareropuum C;, Kak NpaBUJIO, OMPENEISAIOTCA IO Pa3BEIOYHBIM
BbIpaOOTKaM, a Juisi HauOoJiee BBIIEPKAHHBIX U KPYMHBIX PYAHBIX T€I — TE0JIOTHYECKH
000CHOBaHHOM OTrpaHUYEHHOMN AKCTpaNoJIsiLueH, YUUTBIBAIOLIEH U3MEHEHHE
MOP(OCTPYKTYPHBIX OCOOEHHOCTEM, MOLUTHOCTEN PYIHBIX TEJ U KauecTBa PY/I.

3anacel kareropuun C, NOJCYUTHIBAIOTCS IO KOHKPETHBIM pPYIHBIM TejaMm (a mpu
HEBO3MOXXHOCTU HX T'€OMETpPHU3allMU CTaTUCTUYECKH B OOOOIIEHHOM KOHTYpE), TpaHUIbI
KOTOPBIX OMNpEJENICHbl MO Te0JIOTMYECKMM M Te0(U3MYECKUM JaHHBIM M TOJTBEPIKICHbI
€IMHUYHBIMM  CKBQ)XMHAMM, BCTPETHUBIIMMHM  MPOMBIIJIEHHBIE pPYIbl, WIH IYTEM
HKCTPANOJSIUU 1O TMPOCTHUPAHUIO M MAJEHUI0 OT pa3BeJaHHBIX 3alacoB 0Oo0jee BBICOKUX
KAaTeropud NpH HaJUYUMU TOATBEPKAAIONIMX HKCTPANOISLUUI0 EIUHUYHBIX IEepeCceUeHU,
pe3yNbTaTOB Te0(U3NUECKUX pabOT, T€0JOro-CTPYKTYPHBIX MOCTPOCHUN M yCTAHOBIEHHBIX
3aKOHOMEPHOCTEN U3MEHEHUs CeYeHHs TPYOOK U COAep aHUs alIMa30B.

46. 3amacel MOJCYUTHIBAIOTCS pa3/ebHO MO KaTEropusiM pa3BeAaHHOCTH, CIoco0am
OoTpabOTKH  (KapbepaMu, ILITOJbHEBHIMH TOPU30HTAMH, MIaXTaMH), [POMBIILICHHBIM
(TEXHONOTUYECKUM) THUIMIAM H COpTaM Py, pa3IuyalomuMcs 10 aJIMa30HOCHOCTH
(comepkaHuio, KPYMHOCTH ajiMa30B) M HMX DJKOHOMHYECKOMY 3HA4YeHHIO (OajlaHCOBEIE,
3a0aaHCOBHIC).

[Ipn pasneneHun 3amacoB MOJE3HBIX HCKOMAEMbIX [0 KaTeropusiM B KayecTBe
JOTIOJIHUTEIBHOTO KJ1acCU(UKALIMOHHOTO noKazaress MOTYT HCIIOJIb30BaThCs
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KOJIMYECTBEHHbIE U BEPOSTHOCTHBIE OIEHKU TOYHOCTH M JOCTOBEPHOCTH ONPEICICHUS
OCHOBHBIX MOJICUETHBIX TaPAMETPOB.

3abanaHcoBble  (NMMOTEHIHAIbHO-DKOHOMUYECKHUE)  3amachl  MOJCUYMTHIBAIOTCS U
YUHUTBHIBAIOTCS B TOM ciiydae, eciu B TOO KoHIuIui JoKa3aHa BO3MOXKHOCTh UX COXPAaHHOCTH
B HEJpax i MOCJEIYIOIIEr0 M3BJICUYEHUS] WJIM LIEJIECOOO0pPAa3HOCTh MOIYTHOTO M3BIICUYECHMS,
CKJIQJIMPOBAHUS U COXPAaHEHHUs JJIs UCIIONb30BaHus B OyayuieM. [Ipu nmoacuere 3abanaHcoBbIX
3aracoB MPOM3BOJUTCS WX MOJApa3elieHne B 3aBUCUMOCTH OT MPUYUH OTHECEHHS 3aracoB K
3a0a1aHCOBBIM (9KOHOMUYECKUX, TEXHOIOTHUYECKUX, TUAPOTE€OTOrHYECKIX, SKOJIOTHUECKUX U
ap.).

banancoBeie 1 3abanmaHCOBBIE 3amachl pyAbl MOJCYUTBHIBAIOTCS HA CYXYI0 PYyIy C
YKa3aHHEM €€ BIJIAXXHOCTU B €CTECTBEHHOM 3ajieraHuu. [[is BIAaroeMKHX, MOPHUCTBIX PYI
MIPOU3BOJIUTCS TAK)KE MOJICYET 3aI1aCOB CHIPOU PY/IBL.

47. Tlpm mnoacuere 3amacoB TPAJULIUOHHBIMU METOJAaMHU (T€0JOTHYECKUX OJIOKOB,
pa3pe3oB U JIp.) JOJKHBI OBITH BBISBJICHBI MPOOBI C AHOMAJIBHO BBICOKHM COJEpKaHHUEM
anMa3oB («yparaHHbie» MPOOBI), MPOAHATU3UPOBAHO HMX BIUSHHE HA BEJIHYUHY CPEIHETO
COJIEp’KaHus MO pa3BEJOYHBIM CEUEHUSM M TOJCYETHBIM OJIOKaM M IpH HEOOXOIUMOCTH
OTpaHMYEHO HUX BiIMsAHUE. YacTu PYIHBIX TEN C BBICOKMM COJIEPKaHUEM U YBEIUYEHHOU
MOIIIHOCTBIO CJEIYeT BBIACNIATh B CAMOCTOSITENIbHBIE MOJACUETHBIE OJIOKH U 0ojee AeTaabHO
pa3BebIBaTh.

[lo ombiTy OypoBOH pa3BeiKHM M OTPAOOTKU KOPEHHBIX MECTOPOKJIEHUN aaMa3oB
OUYEBHUJHO, YTO OIICHKHU OJIOUHBIX COJACP)KAaHWM CHUCTEMaTHYeCKH 3aHmkaroTca Ha 10 % u
0oJsee, MO3TOMY K «yparaHHbIM» MOTYT OTHOCHUTHCS MPOOBI, MOBBIIIAIOIINE OLICHKY CPEIHEr0
He MeHee yeM Ha 20 %.

Ha paspabaTbiBaeMbIX MECTOPOXKJIEHUSAX JMJIS ONpPENETCHHs] YPOBHS «yparaHHbIX»
3HaYEHUN U METOJUKU UX 3aMEHBI ClIeAyeT UCII0JIb30BaTh PE3yJIbTaThl CONOCTABIECHUS JaHHBIX
pa3BelIKM U SKCILTyaTaluH.

OueHkd cpegHUX coJepKaHui 1o OjgokaM OypoBOMl pa3BelKH PEKOMEHIYETCS
BBINIOJIHATh  JIByMSl cloco0amMu: OOBIYHBIM pacuyeToM cpeaHero (apupMeTH4yecKoro,
CPEIHEB3BEIICHHOTO Ha JUIMHY, Maccy MpoO) oOIIero coiaep)kaHusi ajliMa3oB; Yepe3 pacdeT
HaJICKHO OIEHUBAEMOTO CPEHETO COACPKaHMS OTHOCUTEIBHO METKUX anmazoB (—2+0,5 unu
—4+0,5 MM) ¢ JaJIbHEUIIUM [IEPECUETOM OOIIEro CoAepKaHUs MyTeM BBEJICHUS MOIMPABOYHOTO
Koa(p(uLMeHTa Ha HEJOW3BJIICUYEHUE KPYMHBIX KaMHEH IO JaHHBIM KPYNMHOOOOBEMHOTO
BaJIOBOT'O OMPOOOBAHUS U aHAIIUTUYECKUX PACUETOB.

48. Ha pa3pabaTbIBa€MbIX MECTOPOKJIEHUSAX BCKPBIThIE, TOJATOTOBIEHHBIE U TOTOBBIE K
BBIEMKE, @ TaK)K€ HaxOJsIlIUecs B OXPAaHHBIX LEJTUKaX TOPHO-KAMHUTAJIbHBIX WU TOPHO-
MOJATOTOBUTEBHBIX BBIPAOOTOK 3amachkl pyJl MOJCYUTHIBAIOTCS OTACIBHO C MOJApa3JeleHUEM
M0 KaTErOpHsIM B COOTBETCTBUU CO CTEMEHbIO UX U3YYEHHOCTH.

49. 3amacel py 1, 3aKIIOYEHHBIE B OXPAHHBIX LIEJIMKAX KPYITHBIX BOJIOEMOB U BOJIOTOKOB,
HACEJICHHBIX ITYHKTOB, KalHUTAJIbHBIX COOPY)KEHUH M CEIbCKOXO3SIICTBEHHBIX OOBEKTOB,
3al0BETHUKOB, MaMATHUKOB IPUPOJIbI, UICTOPUHU U KYJIbTYPhl, OTHOCSITCS K OalaHCOBBIM WM
3a0aJ1aHCOBBIM B COOTBETCTBHUHM C YTBEPKACHHBIMUA KOHIUIUSIMHU.

50. Ha paspabaThiBaeMbIX MECTOPOXKICHUSX MJisi KOHTPOJS 3a TMOJHOTON OTpabOTKH
paHee YTBEpPXJICHHBIX 3a1acOB U 0OOCHOBAHUS JOCTOBEPHOCTHU MOJACUYUTAHHBIX HOBBIX 3aM1aCOB
HEO0OXO0IMMO MPOU3BOJUTH COIMOCTABJICHHE JAHHBIX Pa3BEAKW M SKCIUTyaTalldu IO 3aracam,
YCIOBUSM 3ajieraHusi, MOpP(OJIOTHUH, MOIIHOCTH, BHYTPEHHEMY CTPOEHUIO PYIHBIX TeJ,
COJIEP’KaHUIO TOJIE3HBIX KOMIIOHEHTOB B COOTBETCTBUH C «METOAMUECKMMH PEKOMEH AU MU
M0 CONOCTaBJICHUIO JAHHBIX Pa3BEIKH U Pa3pabOTKH MECTOPOXKAECHUN TBEPAbIX MOJE3HBIX
HCKOIIaeMbIX», yTBepkAeHHbIMU MIIP Poccuu B ycTaHOBIEHHOM ITOPSAKE.
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B wmarepuanax comocTaBieHusi JOJKHBI OBITh TMPUBENEHBI KOHTYpPBHl paHee
YTBEP>KJIEHHBIX OpraHaMH FOCAKCIEPTU3BI U MOTAIIEHHBIX 3alacoB (B TOM 4uCie JTOOBITHIX U
OCTaBIIMXCS B LEJIUKAaX), CIHCAHHBIX KaK HEMOATBEPAUBIIUXCS, KOHTYpbI IUIOMAAEH
MpPUpALIMBAEMbIX 3aI1aCOB, a TAK)KE CBEJACHUS O 3aracax, YUCIALIUXCS Ha roCyJapCTBEHHOM
OamaHce (B TOM uMciae — 00 OCTaTKe 3amacoB, paHee YTBEPKICHHBIX YHOJIHOMOYEHHBIM
AKCIIEPTHBIM OPTaHOM); MPECTABICHBI TAOIUIIBI IBMKEHUS 3a11aCOB (110 KATETOPUSM, PYIHBIM
TeJaM U MECTOPOXKJIEHUIO B LEJIOM) U OanaHCc pyAbl C XapaKTEpUCTUKOW ee KadyecTBa B
KOHTYp€ MOTalleHHBIX 3allacoB, OTPAXKAIOIMIMM U3MEHEHHE YTBEPKACHHBIX YIOJIHOMOUYEHHBIM
HKCIIEPTHBIM OPraHOM 3allacoB IpPH JOpa3BelKe, MOTEpU NMpU J0ObIYE€ U TPAaHCHIOPTUPOBKE,
BBIXOJ] TOBApHOM MPOJIYKIUHU M MOTEPHU MpHU NepepadboTke pyn. Pesynbrarsl comnocTaBieHUs
COTIPOBOKIAIOTCS TIpauKOM, WIIIOCTPUPYIOLUIEH HW3MEHEHHUE TMPEACTABICHUH O TOpHO-
T€0JIOTUYECKUX YCIOBUSIX MECTOPOXKICHUSI.

Ecnu nanHble pasBekud B LENOM MOATBEPKAAIOTCS pa3zpabOTKON WM UMEIOUINecs
HE3HAYUTENIbHBIE PACXOXKICHHUS HE BIUSIOT Ha TEXHUKO-3KOHOMHUYECKHE IOKa3aTelu
TOPHOJIOOBIBAIOIIETO NPEANPUITHS, Ui COMOCTaBJICHUS JAHHBIX Pa3BEIKH U pa3pabOTKH
JOCTaTOYHO MCIOJIb30BATh PE3YJIbTAThHI I'€0JIOr0-MapKIIeHIepCKOTo yyeTa.

[lo mMecTOpoOXIeHUIO0, Ha KOTOPOM, [0 MHEHHUIO HEIPOIOJIb30BaTENsl, YTBEPKIACHHbBIE
YIOJHOMOYEHHBIM 3KCIEPTHBIM OPraHOM 3arachl WIM Ka4ecTBO pyJA HE MOATBEPAUIIUCH MPHU
pa3zpaboTke WJIM HEOOXOJMMO BBEJICHHE MONPABOYHBIX KOI(DPUIIMEHTOB B paHee
YTBEPKJIEHHBIE TTapaMeTpPhl WU 3aIachl, 00s3aTeNIbHBIM SIBIISIETCS BBIIOJIHEHUE CIIEUAIbHOTO
MoJicyeTa 3amacoB IO JAHHBIM JIOpa3BElKM M SKCIUIyaTallMOHHON pa3BeAKH M OLEHKa
JOCTOBEPHOCTHU PE3yJIbTaTOB, MOJYyUYEHHBIX MIPU MMPOBEACHUU ITUX PAOOT.

[Ipn ananu3e pe3yslbTaTOB COIMOCTABICHUS HEOOXOAMMO YCTAaHOBUTH BEJIWYMHBI
M3MEHEHUN TIpU pa3paboTKe WK AOpa3BeIKe YTBEPKIECHHBIX YITOJIHOMOUYEHHBIM 3KCIEPTHBIM
OpraHOM TMOJICYETHBIX MapaMeTpoB (IJIomanel mojcyera, Kod(h(PUIMEHTOB PYIOHOCHOCTH,
COJIep’)KaHUi aJMa30B, B TOM YHCJE MO KiIaccaM KPYMHOCTH, OObEMHBIX Macc M T. I.),
COOTHOILIEHUSI IPUPOJIHBIX TUIOB PY/JI, 3alIaCOB U KaYeCTBa Py/, a TAK)KE BbISICHUTh MPUUUHBI
ITUX U3MECHEHUI.

51. B mocnegHue roapl mpu MOJCYETE 3aracoB PYIHBIX MECTOPOXKICHUN HAXOIUT
MPUMEHEHUHE METOJ] T'€OCTATUCTUYECKOrO0 MOJIEIMPOBAHUS, MO3BOJSIONINI HCIOJIB30BAThH
NpoUenypy KpaWruHra Jjsi UCCIENOBAaHUS BHYTPEHHErO CTPOEHHS, 3aKOHOMEpPHOCTEH
MPOCTPAHCTBEHHOTO PpAacCIpeieNeHUus] H3y4daeMbIX NPHU3HAKOB (KOJMYECTBA, COJAEpIKAHMUS,
KPYIHOCTHU aJIMaoB, METPOKap, KOHIIEHTPALU MOJE3HBIX U BPEIHBIX KOMIIOHEHTOBH T. JI.), UX
OLICHMBaHMS U MOJICUETA 3a11aCOB C YCTAHOBJIECHUEM aMIUTUTYIbl BO3MOKHBIX OIIHMOOK.

D¢ heKTUBHOCTh TNPUMEHEHUs KpalrMHra B 3HAYUTENBHOW CTETNEHH OO0YCIOBJICHA
KOJIMYECTBOM M KadyeCTBOM HMCXOAHOW pPa3BEIOYHON HMH(OpMaAIMU, METOAOJOTHEH aHalu3a
MEPBUYHBIX JAHHBIX U MOJEIMPOBAHUS, OTBEYAIOMIEH HWHAMBUAYAIbHBIM TI€0JIOTHYECKUM
OCOOCHHOCTSIM CTPOEHHUSI Pa3BEIbIBAEMOT0 MECTOPOXKICHHUS (3aKOHaM pacrpeaesieHUs
MOJICYETHBIX MapaMEeTPOB, XapaKTepy TPEHa U aHU30TPOIUH, BIUSHUIO CTPYKTYPHBIX TPaHMII,
CTPYKTYpE M KaueCTBY OKCIIEpUMEHTAIbHBIX BapHOrpaMM, IapaMeTpaM I[OUCKOBOIO
AJUIATICOUIA U JP.).

N3 ombita reocratuctuueckux wuccnenoBanuit (LLHUT'PU, AK «AJIPOCA») nHa
MECTOpOXKJIeHUsAX TpyOok Mup, Y naunast u Aiixan ciegyer:

METO/bl T€OCTATUCTUKU HPQPEKTUBHBI JUII H3YUYEHUS BHYTPEHHEIO CTPOCHMS,
BEILECTBEHHOI'O COCTaBa, aJIMAa30HOCHOCTHM M HUX H3MEHYMBOCTUM B IUIAaHE U Ha TIyOUHY
MECTOpPOXKJIEHUS, a TaKXKe JUIsl BBISBICHHUS CBOWCTB OpPYACHEHUS (AHU3OTPOIUSA, CTEHEHb
HEeNpepbIBHOCTH, ()(PEKT caMOpOAKOB, 30HA BIMSHUS MPOOBI U Jp.), UCIONb3YEMBIX IIPH
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BBIOOpE pallMOHATBHBIX CHCTEM pa3BelIKH, pa3Mepa MpoO, ¢GOpMbl M IUJIOTHOCTH CETH
BBIPA0OTOK;

MpUMEHEHHE KpalruHra AJis 1MoJicuera 3anacoB alMa3oB B OJIOKax MO JaHHBIM OypoBOi
pasBenku (npu cetu ckBaxkuH 20%x20 M U pexe, quamerpe psanoBoro OypeHus 132 MM u
MEHbIII€) 00BIYHO Majio 3G(HEKTUBHO U HEIEIECO00pa3HO; BApUOTPAMMBI OOIIETO COACPIKAHUS
(UKCUPYIOT HE3aBUCHUMOCTh mokazaHuii wian Bbicokuil (0,7-0,9 D) sddext camoponkos
(mOrpenHoCTh) B MOKAa3aHUIX CONPSIKEHHBIX MPO0;

BapuOrpamMMbl CoAepkKaHUs AJOMUHUpPYOMUX (—2+0,5 nnum —4+1 MM) Ki1accoB aamMa3oB
(UKCUPYIOT 3aBUCHUMOCTb MOKa3aHui mpol B paxuyce a0 40 M, pexe — 60 M, HOHUKEHHBIH
(0,4-0,6 D) addexT camMOpOAKOB M CBHIAETEIBCTBYIOT 00 S(PPEKTHBHOCTH NPUMEHEHUS
KpalruHra Juisi BelYMCIeHusl OJ0YHBIX COACpPKAHUM U 3aI1acOB aIMa30B ATUX JTOMUHUPYIOLIUX
KJIACCOB KPYIHOCTH U BO3MOYKHOCTH BBEACHHUSI MOIMPABOK Ha cOJEpKaHUE (3amachl) KPYMHBIX
KaMHEH 10 TaHHBIM KOHTPOJIBLHOTO BAJIOBOT'O ONMPOOOBAHUS TOPHBIX BRIPAOOTOK M/ 11ypdo-
CKBaKUH.

[Ipn ucnonp30BaHMK MPOLEAYPHl KpalTrMHra KOJIMYECTBO M IUIOTHOCTH Pa3BEAOYHBIX
nepeceuyeHud  JOKHBI  OBITh  JOCTAaTOYHBIMU IS OOOCHOBaHUS  ONTHUMAJIbHBIX
MHTEPHOISAIUOHHBIX (HOopMyNT (A1 ABYXMEPHOTO MOJEIUPOBAHUS — HE MEHEE HECKOJIbKUX
JIECSITKOB Pa3BEJOYHBIX MEPECeUeHuM, Al TPEXMEPHOrO — HE MEHee IEPBBIX COTEH Mpo0).
N3ydyenune CBOMCTB NPOCTPAHCTBEHHBIX NEPEMEHHBIX PEKOMEHAYETCS MPOU3BOAUTH Ha
yJacTKax JeTalu3alii MpU J0CTaTo4HO TycToh (40x40 M W IIIOTHEE) ceTH OmpoOOBaHUSA
TOPHBIX BBIPAOOTOK W/WIM CKBaXXUH OOJBIIOrO AMAMETPa, OOECHeUYMBAIONIMX B3aUMOCBS3b
MOKa3aHUU Mpo0 MO COAEPKAHUIO ATMA30B JJOMUHUPYIOIIKX KJIACCOB KPYMHOCTH.

Brruncnenue BapuorpaMm Nnpou3BOAUTCS HAa OCHOBE JAHHBIX ONMPOOOBaHUs 1O mpodam,
JUIMHA KOTOPBIX COTJIACYeTCs C YCTYIOM Kaphepa U MHTEPBAJIOM ONMpPOOOBaHUS.

[Ipu noctpoeHnu 6JI0YHON reOCTATUCTUYECKON MOJEIN MECTOPOKICHUS MaKCUMAJIbHO
BO3MOJKHBI pa3Mep 3JIEMEHTapHOTO O5oKa BBIOMpAEeTCs HUCXOJs U3 IJIAaHUPYEMOM
TEXHOJIOTUM  JO0ObIYM, MHMHHMMAJIbHBI  ONpenensercss IUIOTHOCTbIO — CO3JaHHOW  Ha
MECTOPOXKJIEHUU Pa3BEOYHON CeTH HaOMI0JeHUN (HE PEeKOMEHAYeTCsS NPUHHMATh pa3Mep
CTOPOH 3JIEMEHTAPHOT0 OJI0Ka MEHee ' /4 CpeIHeH MIOTHOCTH CETH).

Pe3ynbTaThl mojcyeTa 3amacoB MOTYT ObITh MPECTABICHBI B IBYX BHUJAaX: MPHU pacuere
M0 CETKE OJIMHAKOBBIX PABHOOPHUEHTHPOBAHHBIX OJOKOB COCTABIISIFOTCS TAOIHIIBI MOJCUYETHBIX
apaMeTpoB IO BCEM DJJEMEHTapHbIM OJOKaM COBMECTHO CO 3HAUYECHUSIMH JTUCHEPCHUU
KpalTrvHra; Ipu pacdyere KpynHbIMH F€OJIOTMUECKUMU OJOKAMH MHAWBHUIYaIbHONW T€OMETPHUU
KKl OJIOK JOJKEH OBITh MPUBSI3aH B MPOCTPAHCTBE U MMETh CIHMCOK MPOO, BXOIAIINX B
30HY BJIMSIHUSL.

Bce MaccuBbl 1M@pOBBIX JaHHBIX (JaHHBIE OMPOOOBAaHUSA, KOOPAMHATHI MPOO WU
PYJHBIX [I€pECeUeHU, aHATUTHUECKHE BBIPAXKEHUSI CTPYKTYPHBIX BapUOTPAMM U JIP.) JTOJKHBI
MPEACTaBIATbCA B (QopmaTax, AOCTYNHBIX sl 3KCHEPTU3bl C HCIOJIB30BAaHHEM Haubolee
pacIpoCTpaHEHHBIX MPOTPAMMHBIX KOMIUIEKCOB (Hampumep, B Bujge DBF-gaiino ¢
OTJIeIbHBIM yKa3aHUEM croco0a KOAUPOBaHUs MPOMYILIEeHHBIX 3HaueHui i B Buae ASCII-
¢aiinoB cranmaptHoro (opmata GEOEAS). Monenu cuMMeTpu3yIOUIUX ITpeoOpa3oBaHUM,
TPEHJ0B W BapuoOrpaMM, I[pOYHE TMapaMeTpbl MPEACTABIAIOTCS B AHAIUTUYECKOM U
ONHCATETHLHOM BUJIE.

CunTaercsi, 4YTO TE€OCTATUCTUYECKUN CMOCOO MoJCYeTa 3aracoB JaeT BO3MOXKHOCTb
YCTaHOBJICHUS HAWIYYIIMX OLIEHOK CPEIHUX COACpNKaHHUM IOJIE3HOr0 KOMIIOHEHTa B OJ0KaXx,
PYJHBIX TEJlNaX U MO0 MECTOPOXKIACHUIO B LIeJOM 0e3 CreluanbHbIX MPUEMOB 110 YMEHbIIEHUIO
BIIMSIHUS «yparaHHbIX» MpoO, MO3BOJISET CHU3UTh OUIMOKM OKOHTYPUBAHMSI PYIHBIX TEN C
BECbMa CJIOXHOU Mop(doiorueil 1 BHyTPEHHUM CTPOEHHEM U ONTUMHU3UPOBATH TEXHOJIOTUIO
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0TpabOTKH MECTOpOKaeHusa. BMmecte ¢ Tem, U3-3a BeCbMa HU3KOTO COJEpPKaHUS U HAJIWYUS B
KUMOEpJITaXx KPYIHBIX alIMa30B I'€OCTaTUCTUYECKHUE METOAbl MOJICYETA 3alacoB 3a4acTylo
Hed(DPEKTUBHBI U JOJDKHBI OBITh KOHTPOJIUPYEMBIMH B CBOEM IpUMEHEHUH. Pe3ynbraTsl
re0CTaTUCTUYECKOIO MOJACIUPOBAHUS U OLICHUBAHUS JOJIKHBI IPOBEPATHCS IIyTEM CPAaBHEHHUS
C pe3yabTaTaMy TPAJAULIMOHHBIX METOO0B IIOJCYETa 3a11aCOB Ha IIPEACTABUTEIbHBIX yYacTKax.

52. Tlpu KOMIBIOTEPHOM IOJCYETE 3aMacoB JIOJKHA ObITh O0OecredeHa BO3MOXKHOCTb
MPOCMOTpA, TMPOBEPKU U KOPPEKTHPOBKU HCXOIHBIX JAHHBIX (KOOPAWHATHI Pa3BEIOYHBIX
BBIPA0OTOK, JaHHBIE WHKIMHOMETPUU, OTMETKU JIMTOJOTO-CTpPAaTUTpapUUECKUX TpaHUI] WU
KOHTaKTOB, pe3yJbTaThl ONpOOOBaHUS U [Ip.), PE3yJbTaTOB MPOMEXKYTOUYHBIX PACUETOB H
MOCTPOCHUM (KaTaJor PYyIHBIX MEepPEeCeUeHU, BBIEICHHBIX B COOTBETCTBUU C KOHIUIUSMU;
reoJIOTUYECKUE pa3pes3bl WM IUIaHbl ¢ KOHTYPAaMHU MPOMBILIJICHHOTO OpYACHEHHUs; IPOCKIIUU
PYAHBIX TEl HAa TOPU3OHTAIBHYI0 WIM BEPTUKAIBHYIO IIJIOCKOCTh; KAaTaJIOr II0JCYETHBIX
napaMeTpoB Mo OJloKaM, yCTylam, pa3pe3aM) M CBOJHBIX pe3yJbTaTOB IOJCYETa 3aIacoB.
BrixonmHast moxkyMeHTanuss W MallMHHas rpaduka JOJDKHBI OTBEUYaTh CYIIECTBYIOIIUM
TpeOOBaHUAM K 3TUM JJOKYMEHTaM I10 COCTaBy, CTPYKType, hopme U Jp.

53. Iloacuer 3amacoB NOMYTHBIX MOJE3HBIX HCKOMAEMbIX U KOMIIOHEHTOB (MHpOTI,
OJIUBUH, ITUPKOH) MPOU3BOJUTCS B COOTBETCTBUU C «PexoMeHIanusMu MO KOMIUIEKCHOMY
WU3YYEHUIO MECTOPOXKICHUM W IMOJCYETY 3aIllacoB IIOMYTHBIX IIOJE3HBIX HMCKOIMAEMBIX U
KOMIIOHEHTOBY», yTBepkaAeHHBIMU MIIP Poccunm B ycTaHOBJIEHHOM IOpSAKE, IIPU HAIUYUU
3aKJIIOUEHHUS O PEHTA0ENbHOCTU M3BJICUYECHUS 3TUX IMOIYJPAarolleHHbIX KaMHEW mpu J100bIde
aJIMa3oB.

54. Tloacuer 3amacoB oOQOpMISETCS B COOTBETCTBHHM C «MeETOIUYECKUMHU
pEeKOMEHJAUIMH 1O COCTaBy M  HpaBujiaM  oQOpMJIEHUS  MPEACTaBIAEMbIX  Ha
TFOCYIapCTBEHHYIO JKCIEPTU3y MATEPUAIIOB IO IIOACYETY 3alacoB METAUIMYECKUX U
HEMETAUIMYECKMX  TIOJIE3HBIX  MCKOINAEMBIX»,  yTBepxkIeHHbiMu  MIIP  Poccum B
YCTaHOBJICHHOM IOPsJIKE.

VII. CteneHb H3y4eHHOCTH MECTOPOKACHUN (Y4aCTKOB MECTOPOKICHMI)

55. Ilo crenenu u3y4yeHHOCTH MECTOPOXKACHHUS (M UX YYaCTKH) MOTYT OBITh OTHECEHBI K
IpyqnIe OLEHEHHBIX WJIM pa3BEJaHHBIX B COOTBETCTBMM C TpeOoBaHUSAM pazaena 3
«Knaccugukanum 3amacoB MECTOPOXKACHUNW W TPOTHO3HBIX PECYpPCOB TBEPIBIX MOJE3HBIX
HCKOMaeMbIX», yTBepkaeHHOH npuka3zoM MIIP Poccun ot 11 nexabps 2006 1. Ne 278.

CreneHp  M3YYEHHOCTH  JUIS OLICHEHHBIX ~ MECTOPOXKJIEHUN  OmpenessieT
1e1eco00pa3HOCTh MPOJOJIKEHHUS] Pa3BEJOYHBIX pabOT Ha O0OBEKTe, ISl pa3BeJaHHBIX —
MOATOTOBJIEHHOCTh MECTOPOXKACHUS JUIsl MPOMBIIUIEHHOTO OCBOCHHSI.

56. Ha oOuleHEHHbIX MECTOPOKICHHUSIX aJIMa3oB JOJDKHAa OBITh OINpeAesieHa UX
MPOMBIIIJICHHAs: 1IEHHOCTh U 11eJeco00pa3sHOCTh MPOBEACHHSI Pa3BEJIOYHOM cTaguu pador,
BBISIBJIEHBI OOIIME MacITadbl MECTOPOKJIEHHS, BbIJENIEHbl Haubosee MEePCIeKTUBHBIE YYACTKH
111 000CHOBAHUS TOCJIEI0BATEILHOCTH Pa3Be/IKU U TOCIEIYIOIIEeH OTpaboTKH.

[TapameTpbl KOHIULUN ISl OJICUETA 3aM1acOB JIOJKHBI ObITh YCTAHOBJIEHBI HA OCHOBE
TEXHUKO-3KOHOMHUYECKOTO 000CHOBaHMS BPEMEHHBIX pa3BeIOUHBIX KOHIUITUH,
pa3pabaTbIlBaeMbIX Ha OCHOBE OTUETOB O PE3yJbTaTaX OLEHOYHBIX palbOT Ui BCEX OTKPBITHIX
HOBBIX MECTOPOXKICHHMM, Kak B IE€JIOM, TaK U MO OTAEIbHBIM HX 4YacTsM, B OObeMe,
JOCTaTOYHOM JJISl TPEIBAPUTEIHHON Fe€0JI0r0-3KOHOMUYECKON OLIEHKH MECTOPOKICHUSI.

3amacbl OLICHEHHBIX MECTOPOKICHHUM MO CTENEeHW H3YYEHHOCTH KBATU(PUIUPYIOTCA,
TJIaBHBIM 00pa3oM, 1o kareropun C, u, yactuuno, C;.
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CoobOpaxkeHuss o0 cmocobax M CHUCTeMax pa3pabOTKH MECTOPOXKACHHS, BO3MOXKHBIX
MacmTtabax J00bMM  OOOCHOBBIBAIOTCS YKPYINHEHO HA OCHOBE IPOEKTOB-aHAJIOIOB;
TEXHOJIOTUYECKUE CXEMbl OOOTalleHUsi C Y4YeTOM KOMILJIEKCHOTO HCIOJIb30BaHUS ChIPbS,
BO3MOXHBIA BBIXOJ] M KAueCcTBO TOBAapHOM MPOAYKIUU ONPENENSAIOTCS Ha OCHOBE
UCCleIOBaHUM J1a00opaTOPHBIX MpoO; KalnuTalbHbIE 3aTpaThl Ha CTPOUTEILCTBO PYAHHKA,
cebecTOMMOCTh TOBAPHOM MPOAYKLUUU U APYyTHe SKOHOMHYECKHE MOKa3aTeNu ONpeaesstoTcs
10 YKPYITHEHHBIM pacueTaM Ha 0a3e MpoeKTOB-aHAJIOTOB.

Bormpockl X0341iCTBEHHO-TUTHEBOTO BOAOCHA0KEHNS TOPHOI00BIBAIOIINX TIPEAIPUATUI
MIpEeIBApPUTEIBHO XapaKTEPU3YIOTCSA, OCHOBBIBASACh HA CYIIECTBYIOIIMX, Pa3BEIbIBAEMBIX U
BEPOSITHBIX UICTOYHUKAX BOJIOCHAOKEHUSI.

PaccmaTrpuBaeTcsi U OLIEHMBAETCSI BO3MOXHOE BIIMSIHHE OTPaOOTKHA MECTOPOXKJIEHUS Ha
OKPY’KaIOLIYIO Cpexny.

JUis neTanbHOro M3ydeHus: MOp(OIOTUU OpyJeHEHHs], BEIIECTBEHHOTO COCTaBa Pyl U
pa3paboOTKU TEXHOJIOTMUYECKHX CXeM oOoramieHuss U mnepepaboTKh pyA Ha OIEHEHHBIX
MECTOPOXKJIEHUAX (YyUacTKax) MOXKET OCYUIECTBISATHCS OINBITHO-IIPOMBINIJIEHHAs pa3paboTKa
(OITP). OIIP mpoBoauTCs B paMKax MPOEKTa pPa3BEJOYHOM cTaauu paboOT MO PELIECHUI0
rOCy/apCTBEHHOM 3KCHEPTHU3bl MaTepUaOB MOJICUYETa 3alacoB B TeueHue He Oojee 3 yer Ha
HauOoJee XapaKTepHBIX, MPEACTAaBUTENbHBIX JJIs OOJIbIIEH YacTU MECTOPOXKACHUS y4acTKax,
BKJIIOYAIOIIMX TUIMYHBIE JUIsI MECTOpOXAeHUS pyabl. Macimtad u cpoku OIIP noyxHbI ObITH
coriacoBanbl ¢ opranamu denepanbHOM ciTyKObl IO SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY U
aToMHOMY Haza3opy. Heo6xoaumocts nposenenust OIIP nomxHa ObITh 000CHOBaHA B KaXJA0M
KOHKPETHOM cITy4yae C olpeziesieHueM ee Iiesiel U 3aj1ad.

[TpoBenenue OIIP muktyercsi oOBIYHO HEOOXOAMMOCTHIO BBISIBJICHHUS OCOOCHHOCTEH
re0JIOTUYECKOT0 CTPOCHHSI (M3MEHYUBOCTH MOPQOJIOTUHA U BHYTPEHHETO CTPOCHHUS PYIHBIX
T€J), TOPHO-T€OJIOTMYECKUX U TOPHOTEXHUYECKHX YCIOBHM OTPAaOOTKH, TEXHOJOTHH JOOBIYU
pyl u ux oOoramieHus (MPUPOIHbIE PA3HOBUAHOCTU M TEXHOJOTMYECKUE THUIBI PYAd U UX
B3aMMOOTHOILIEHUSI, OCOOCHHOCTH OOOTaIleHUs, MOJIYNPOMBIIUICHHbIE WCIBITAHUS U T.1.).
Pemenue 3TuX BOMPOCOB BO3MOYKHO TOJIBKO MPH BCKPBITUU PYAHBIX TEJl Ha CYIIECTBEHHYIO
TIIyOUHY U IPOTSKEHHOCTb.

OIIP uenecoobpa3Ha npy BHEAPEHUU HOBBIX METOAOB JI0OBIYM MOJIE3HBIX UCKOMAEMBbIX,
a Tak)Ke Mpu OTPabOTKE HOBBIX HETPAAULIMOHHBIX TUIOB pyA. Kpome Toro, OIIP ob6s3aTenbHO
MPUMEHSIETCS] NP OCBOCHUU KPYIMHBIX U OYEHb KPYIHBIX MECTOPOXKIEHUM, HAa KOTOPBIX,
Npexae dYeM MPUCTYNUTh K CTPOUTEIBCTBY OCHOBHBIX  (haOpuK, pa3paboTaHHAs
TEXHOJIOTUYECKass CXeMa  HCHBITHIBAETCS M COBEpPUICHCTBYETCS  Ha  HEOOJbIINX
o0oraTuTeNnbHbIX (padbpuKax.

57. Ha pa3BegaHHBIX MECTOPOXKACHUSIX KauyeCTBO M KOJHAYECTBO 3amlacoB, HX
TEXHOJIOTUYECKUE CBOWCTBA, THIPOTEOJIOTUYECKHUE U TOPHOTEXHUYECKUE YCIOBHS pa3pabOTKU
JOJKHBI OBITH U3yUYE€HBI 110 CKBa)KMHAM M TOPHBIM BBIPAOOTKAM C MOJIHOTOM, TOCTATOYHON IS
pa3paboTKU TEXHUKO-3KOHOMUYECKOTO OOOCHOBAHMS PEUICHUS O MOPAJKE U YCIOBUSX HX
BOBJICYCHHSI B NPOMBIIIEHHOE OCBOCHHME, a TAKXKE€ O MPOEKTHPOBAHUU CTPOUTEIHCTBA WM
PEKOHCTPYKLMHU Ha UX 0a3e rOpHOI0OBIBAIOIIETO MPEANPUITHS.

Pa3BegaHHble MECTOPOXKACHHUS MO CTENEHU HM3YUYEHHOCTH JOJKHBI YJIOBJIETBOPATH
CJIETYIOIIUM TPEOOBAHUSIM:

o0ecrnieyeHa BO3MOKHOCTh KBaJTU(UKALIMU 3aM1aCOB 110 KaTerOpUsM, COOTBETCTBYIOLIUM
TpyINIE CI0KHOCTU T€0JIOTMYECKOT0 CTPOEHUSI MECTOPOXKICHHUS;

BEILECTBEHHBII COCTaB U TEXHOJOTUYECKUE CBOMCTBA MPOMBIIUICHHBIX THUIIOB U COPTOB
MOJIE3HOT'O MCKOMAeMOTro M3YUYEHBI C JIETAIbHOCThIO, 00eCTIeYnBaIONIel MOTyYeHUEe UCXOIHbIX
JaHHBIX, JOCTATOYHBIX JJIs MPOEKTUPOBAHUS PALMOHAIBHON TEXHOJOTHMH UX MEepepadOTKH C
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KOMIUIEKCHBIM M3BJICYEHHEM BCEX IIOJIE3HBIX KOMIIOHEHTOB, MMEIOIIUX MPOMBIILIEHHOE
3HaY€HUE, U OIpEJeNIeHNs HaNpaBJIeHUs MHCIOIb30BAaHUS OTXOAOB IMPOU3BOJICTBA WM
ONITUMAJIEHOTO BapyaHTa WX CKIIQAUPOBAHUS;

3amachl JIPYrUX COBMECTHO 3aJleralolIuX MOJIE3HBIX MCKOMAEMbIX (BKIJIIOYas MOPOAbI
BCKPBIIIN U TOJ3EMHBIC BOJIBI) C COACPXKAIIUMUCS B HUX KOMIIOHEHTaMH, OTHECCHHBIC Ha
OCHOBAHMM KOHAMIMHA K OalaHCOBBIM, M3Y4YE€HBbI M OLEHEHBbI B CTEMEHH, AOCTATOUYHOM IS
oTpezieNIeHUs] UX KOJIMYECTBA U BO3MOKHBIX HAINpaBJICHUI UCOIb30BaHNUS;

THIPOTEOJIOTUYECKHUE, HWH)XCHEPHO-TE€OJIOTUUECKHE, TE€OKPUOJIOTUYECKHE, TOpPHO-
re0JIOTHYECKUE U JPyrue MPUPOJHBIE YCIOBHUS U3YUYEHBI C JIETANbHOCTHIO, OOecreurnBaronieit
MOJIyYEHUE HCXOJHBIX JaHHBIX, HEOOXOJUMBIX JMJIsi COCTaBJIEHHS IMPOEKTa pa3pabOTKH
MECTOpPOXKJIEHUSI € Yy4eToM TpeOOBaHUN NPHUPOJAOOXPAHUTENILHOIO 3aKOHOJATENbCTBA U
0€30MacHOCTH TOPHBIX padoT;

JOCTOBEPHOCTh JIaHHBIX O TEOJIOTHUYECKOM CTPOCHHH, YCIOBUSX 3aJleraHus |
MOp(OJIOTUH TEJ MOJIE3HOI0 UCKOIAEMOTI0, Ka4eCTBE U KOJMYECTBE 3allacoB IOATBEPKICHA HA
MIPEICTaBUTENBHBIX JJIS1 BCETO MECTOPOXKACHUS y4acTKax JAeTajJu3alliu, pa3Mep U MOJI0KEHHE
KOTOPBIX OIpeAeNseTcss B KaKIOM KOHKPETHOM CiIy4yae B 3aBHCHUMOCTH OT TI'€OJIOTMYECKUX
0COOEHHOCTEN MECTOPOXKICHUS;

MOJICYCTHBIC TapaMeTpbl KOHAWIWKA yCTAHOBIIEHBI HAa OCHOBAaHWU TEXHHKO-
HKOHOMHMYECKHX pacyeToB, MO3BOJISIIOIIMX ONPEAENUTh MaciiTadbl ¥ MPOMBIIUICHHYIO
3HAYUMOCTbh MECTOPOKACHUS C HEOOXOAUMOMN CTENEHBIO TOCTOBEPHOCTH;

pacCMOTPEHO BO3MOYKHOE BIMSHHME pa3pabOTKU 3alacoB  MECTOPOXKIEHHUS Ha
OKpYXalollyl0 Cpely W JaHbl PEKOMEHJALUU MO MPEJOTBPALICHUIO WM CHUXEHHUIO
MPOTHO3UPYEMOTO YPOBHSI OTPULIATEIBHBIX HKOJIOIMUYECKHX IOCIEACTBUNA 10 TpeOoBaHMIA
COOTBETCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB.

PanyoHanbHOE  COOTHOLIEHWE 3alacOB  PA3JIMYHBIX  KAaTErOpUM  ONPEAEIISeTCS
HEZIPOII0JIb30BaTEIEM C YYE€TOM JIOIYCTHUMOIO IPEIIPUHUMATENBCKOTO prUcka. Bo3MoXHOCTB
MOJIHOTO WJIM YaCTUYHOIO MCIOJIb30BaHUsl 3amacoB kareropun C, NpuU NPOEKTHUPOBAHUHU
OTpabOTKH MECTOPOXKICHUS ONpeJeNsieTcs] B KaK/I0M KOHKPETHOM cilydae U oQopMisieTcsl B
BUJIE PEKOMEHIAIIMU TI0 PE3YJIbTaTaM rocyAapCTBEHHON Me0JOTHYECKOM dKCIIEPTU3bI MOIcYeTa
3amacoB. PemaromyMu  (QakTopamMu INpH 3TOM  SIBISIFOTCSI OCOOEHHOCTH T'€0JIOIMYECKOTO
CTpPOEHUSl PYIHBIX TENl W XapakTep paclpeiesieHuss B HUX alIMa30B, OLIEHKa BO3MOYKHBIX
OLIMOOK pa3BeAKd (METOIOB, TEXHUYECKHX CPEJCTB, OMPOOOBAHUS M AHAIUTHUKH), & TAKXKe
OTIBIT Pa3BEAKU U pa3pabOTKH MECTOPOKICHUIN aHAIOIMYHOTO THIIA.

Pa3BeganHble MECTOPOXKIACHHS OTHOCSTCS K IMOATOTOBJIEHHBIM JUIS MPOMBIIIIEHHOTO
OCBOCHHS MpPHU BBHINOJHEHUU HACTOSIIMX PEKOMEHJAIMH U Tocie YTBEPKICHHUS 3aracoB
(OanaHCOBBIX M 3a0aJJTaHCOBBIX) B YCTAHOBJIEHHOM MOPSAKE YIOJIHOMOYEHHBIM 3KCIEPTHBIM
OpPIaHoM.

VIII. Ilepecuer u nepeyrBep:;kaeHue 3anacos

58. Ilepecuet u nepeyTBEpKACHUE 3allacOB B YCTAHOBJIEHHOM MOPSAKE MPOU3BOIUTCS
110 MHUIIMATUBE HEJPOIOJIb30BaTeNs, a TAK)KEe KOHTPOJIbHBIX U HaJ30PHBIX OPTaHOB B CIydasx
CYLIECTBEHHOTO HW3MEHEHHs MpEJCTABICHHH O KauecTBe M  KOJIMYECTBE 3aIracoB
MECTOPOXKJIEHUSI U €ro TreoJIOr0-2KOHOMUYECKON OLIGHKE B PE3yJIbTAaTe JOMOIHUTENbHBIX
re0J0ropa3BeIoYHbIX U TOOBIYHBIX PadoT.

[lo wHULUMATMBE HEAPONMONb30BATENsl IEepecyeT U IepeyTBEpkKACHHUE 3aracoB
MPOU3BOJUTCA TMpPH HACTYIUICHMH CIIy4aeB, CYLIECTBEHHO YXYIIIAIOMIMX HSKOHOMUKY
MpeanpUATHS:
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CYIIIECTBEHHOM HEIOATBEPKACHUH DPAa3BEIAHHBIX W YTBEP)KICHHBIX paHEe 3armacoB U
(unn) xavyecTBa pyn;

00BEKTUBHOM, cylecTBeHHOM (Oosee 20 %) u cTabMIBHOM TAJCHUU IIEHBI TPOTYKIIHH
MIPY COXPAHECHUHU YPOBHS CEO0CCTOMMOCTH TPOU3BOICTRA;

W3MCHCHHUH TPEOOBAHUI MTPOMBIIINICHHOCTH K KAYECTBY MHUHEPAIBHOTO CHIPHS,;

Korma oOIee KOIMYECTBO OallaHCOBBIX 3aIlacOB, CIHMCAHHBIX M HaMEYaeMbIX K
CIHCAaHWIO KaK  HEMOATBEPAMBIIUXCS (B TpOIECCe  JOMOJHHUTEIBLHOH  pa3BeJKH,
IKCIUTYyaTallHOHHOW Pa3BEIKH W  Pa3pabOTKH MECTOPOXKICHHS), a TakKe HE IOJICKAITUX
0TpabOTKE MO0 TEXHUKO-D)KOHOMHYCCKUM MPHYUHAM, IPEBHIIIACT HOPMATUBEI, YCTAHOBJICHHBIC
JCHUCTBYOIIMM TIOJIO)KEHUEM O TOPSIKE CIIMCAHMS 3allacoB IMOJIC3HBIX MCKOIMAEMBIX C OanaHca
TOpHOAOOBIBAIOIIKX NpeanpusaTui (T. €. 6omee 20 %).

[To wHMIIMAaTHBE KOHTPOJBHBIX W HAJ30PHBIX OPraHOB IEPECUYET W NEPEyTBEPIKICHUE
3a1macoB TPOU3BOJIUTCS MPU HACTYIUICHUHM CITydaeB, YIIEMJISIONIUX IpaBa HEIPOBIIAJICITbIIA
(rocymapcTBa) B 4acTH HEOOOCHOBAHHOT'O YMEHBIIICHHS HAJI0roo01araeMoi 0asbl:

YBEJIUYCHUH OaJTAaHCOBBIX 3aITacoB, IO CPABHCHHIO C paHEee YTBEPKIACHHBIMU, O0JIce YeM
Ha 50 %;

CYIIECTBEHHOM U CTAOMJILHOM YBEJIIMUECHUU MUPOBBIX IICH HA TPOAYKIIHIO TIPS ITPHITHS
(60mee 50 % oT 3aJ10KEHHBIX B 000OCHOBAHUS KOHIUIIHH);

pa3paboTKe W BHEJPECHUN HOBBIX TEXHOJIOTHH, CYIIECTBEHHO YJIyYIIAIONIUX YIKOHOMUKY
TIPOU3BOJICTBA;

BBISIBJICHUW B PyJaX WJIM BMEIIAOIIMX IMOPOJaX IIEHHBIX KOMIIOHEHTOB WJIM BPEIHBIX
MpUMEcei, paHee HE YYTCHHBIX IIPH OIICHKE MECTOPOXKICHUS U TPOSKTUPOBAHUHU
TIPEATIPUATHS.

DKOHOMHUYECKHE TIPOOJIEMbI TPEINPHUITHS, BBI3BAHHBIC BPEMECHHBIMU NPUYHHAMHU
(reoyiormyeckue, TEXHOJIOTHIECKUE, THAPOTCOJOTHICCKUE W TOPHOTEXHUUYECKHE OCIIOKHCHHUS,
BPEMEHHOE I1aJICHUE MHUPOBBIX IIEH MPOJYKIUHU), PEIIAIOTCS C TOMOIIBI0 MEXaHHW3Ma
IKCILTYaTallMOHHBIX KOHJUIIUN U HEe TPEeOYIOT IepecyeTa U MepeyTBEPIKIACHHS 3a11acoB.
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[Tpunoxenue 1 k MeToauuecknum peKOMEHAAIUSAM
o npumenenuto Knaccudukanuu 3anacos
MECTOPOKJICHUN U IPOTHO3HBIX PECYPCOB
TBEPABIX MOJIE3HBIX NCKOMAEMBIX aJIMa30B
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[Tpunoxenue 2 k Meroguueckum
PEKOMEHIAIMAM 10 IPUMEHEHUIO
Knaccugukanum 3aracoB MeCTOPOXKIECHHUH

Y IIPOTHO3HBIX PECYPCOB TBEPBIX MOJIE3HBIX
HCKOIIaEMBIX AJIMa30B
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