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MeTtoanyeckne pekoMeHaanuu mo npumMeHennio Knaccupukanuu 3anacon
MeCTOPOKIeHHi ¥ POTHO3HBIX PECYPCOB TBEPAbIX
MOJIE3HBIX HCKOMAaeMbIX (HMKeJeBbIX H KOOAJbTOBBIX PY1)

I. OoOmmue cBeaeHus

1. Hacrosiiuue MeToauyeckue pekoMeHaanuu no npuMmenennto Kiaccudukanum 3anacos
MECTOPOKJICHUM U MPOTHO3HBIX PECYPCOB TBEPABIX MOJIE3HBIX MCKOIMAEMbIX (HUKEJIEBBIX U KO-
0anbTOBBIX pynH) (manee — Meroandeckre peKoMeHIauu) pa3padboTansl B cooTBeTcTBUU ¢ [lo-
Jo)keHneM o MUHHCTepCcTBEe NMpUPOAHBIX pecypcoB Poccuiickoit denepannu, yTBepx ACHHBIM
noctaHoBieHueM [IpaBurennctBa Poccuiickoit ®enepauun ot 22 uronst 2004 r. Ne 370 (Cobpa-
Hue 3akoHojarenbcTBa Poccuiickoit @enepanuu, 2004, Ne 31, ¢1.3260; 2004, Ne 32, ct. 3347,
2005, Ne 52 (34.), ct. 5759; 2006, Ne 52 (3u.), ct. 5597), Ilonoxxenuem o denepaibHOM areHTCTBE
M0 HEAPONOJIB30BAHUIO, YTBEPKIACHHBIM NocTaHoBiIeHHeM [IpaButennsctBa Poccuiickoit denepa-
uu oT 17 urons 2004 1. Ne 293 (CoOpanue 3akononarenbctBa Poccniickoit @enepanuu, 2004, N
26, c1. 2669; 2006, No25, c1.2723), Knaccudukarueli 3amacoB MECTOPOXKACHUN U MPOTHO3HBIX
pPECYpCOB TBEPIBIX IOJIE3HBIX MCKONAEMbIX, yTBEpXKAeHHOM mnpukazom MIIP Poccuu ot
07.03.1997 Ne 40, u comgepkat peKkOMEeHIAIMH 110 TpuMeHeHnio Kinaccudukanuu 3amacoB Mecto-
POXKJIEHUI U MPOTHO3HBIX PECYPCOB TBEPABIX MOJIE3HBIX MCKOMAEMBIX B OTHOIIEHUH HUKEIEBBIX
1 KOOAJbTOBBIX PY/I.

2. Meroanueckre peKOMEHIAllMK HAMpaBleHbl HA OKa3aHHME MPAKTHUYECKOW MOMOINU He-
JPOIIOIB30BATENISIM U OpraHU3aIUsIM, OCYIIECTBISIONIUM MOJTOTOBKY MaTe€pUajIoB MO MOJCUETY
3aIacoB MOJIE3HBIX UCKOMAEMbIX U MPEACTABISIONIMX UX HA TOCYAAPCTBEHHYIO AKCIIEPTHU3Y.

3. Hu x e np— cepebpucto-6enplii MeTas1, UMEIOITUH TIOTHOCTE 8,35-8,90 F/CM3, TEeM-
nepatypy miasieaus 1452 °C; obnamgaet GpeppoMarHuTHOCTHIO, CUIIBHBIM OJIECKOM, XOPOIIO T10-
JTUpyeTCsl, MOJIAETCs MPOKATKE, KOBKE M CBAPKE, JIETKO BBITSATHUBAETCS B IIPOBOJIOKY.

Ko 6 anbT— Meramn 6enoro 1sera ¢ KpaCHOBATbIM OTTEHKOM, UMEIOIINI TIOTHOCTD
8,7-8,9 r/em’, Temriepatypy riasnenust 1493 °C; ornuyaeTcss CUIBHOM U ycTo4MBOM (heppo-
MarHUTHOCTBIO, KOBKOCTBIO U TATYUYECTHIO.

4. Cpennee coaepkanue HuKens B 3eMHON kope (kiapk) 0,0058 %, kobansta — 0,0036 %.
Haubonee Bbicokue copepxaHusi 000X JIEMEHTOB OTMEYAIOTCS B YJIbTPAOCHOBHBIX TOPHBIX TO-
poJax.

U3zBectHo Oomnee 40 HukeneBbIX U 0K0J0 30 KOGAIBTOBBIX MHHEPAJIOB, OOJIBITMHCTBO U3 KO-
TOPBIX MPEACTABIAIOT COOON MPOCThIE WM CIOXKHBIE CYJIb(QUAHbIE, apCEHUIHbIE U Cylbdoapce-
HuaHble coequHeHus. o 10 MuHepanoB HUKeENs SBISIOTCS BOAHBIMU CHIIMKaTamMu. B Gosee yem
100 MuHEpanax HUKEIh U KOOAIBT COJEPIKATCS KaK M30MOpQHAs MPUMECh WIH HAXOJSITCS B a/l-
copbupoBaHHOI Gopme. ['naBHeiiIe MUHEpaIbl HUKENS U KOOanbTa IpUBeaeHbI B Ta0m. 1.



Tabmumna 1

BaskHeiilnne npoMblllJIeHHble MUHEPAJIbl HUKEJIS M KOOAIbTa

Conepxanue, %
Hasanue MuHepana u xumuueckas popmyna
HUKEIIS KoOaspTa
1 2 3
I Cyapbuast
ITentmangut (Fe, Ni)oSg 22-42 1-3
Huxenucterii muppotud FeS 0,4-0,7 -
Musteput NiS 61-64 0,1-0.5
JInaneut CozS4 - 40-53
KobansToupur (Fe, Co)S» — 0,05-3
II. Apcerunsl, cyinbdhoapCEHUILI U apCEHATEI
Ckyrrepyaut CoAss 0-9 11-20
Caddaopur (Co, Fe)As, 0-0,3 10-30
IIImaneTuH — x50aHTUT (Co, N1)As, 1-21 4-24
KobOanstnu CoAsS 0,52 26-34
Opurput Coz(AsOy), - 8H,O 0-6 20-30
III. Cunukatsl, THAPOCUINKATHI M THAPOKCHJIBI

ITapaueput (Ni, M2)4[Si401¢] (OH)4 - 4H,O 16-35 0-0.1
Pesmunckut (Ni, Me)g[Si14010] (OH)g 16-35 0,0-0,1
Huxkenesbiii kepoaut (Mg, Ni)4[Si4O49] (OH)4 - 4H,0 10-15 Crnennl
HOHTDOHI/IT m{Mgg[SMOm](OH)z} . D{(Al, FC)Z : [Si4010] 0,5—2,0 CJIG,Z[H
Huxenesslii cepnodur (Mg, Ni, Fe)g[Si4O19] (OH)g 4-5 Crnennl
Huxkenesolii ruapoxioput (Mg, Al, Fe)g [(S1, AD4Oq¢] - 2-6 0,03-1,2
AcOomansl 1 ncunoMenansaasl m(Co, N1)O - MnO, - nH,O|  0,8-20 0,8-32
I'ereporennt CoO - 2C0,0; - 6H,0O _ 10-20

5. OcHOBHasg 4acTh MoJiyyaemMoro Hukeqs (65 %) pacxoayercss Ha MPOU3BOJACTBO Kapo-
MPOYHBIX, KOHCTPYKIIMOHHBIX, MHCTPYMEHTAIBHBIX U HEPXKABEIOUIUX CTaJeH, T/Ie HUKEIb MpruMe-
HAETCSl B KauecTBe Jierupymomiero aiemeHTa. JJo 20 % Hukens UCHONb3yeTCs B MPOU3BOJICTBE
CIUIaBOB U CYNEPCIIABOB COBMECTHO C KEJIE30M, XPOMOM, MEJIbIO, IIMHKOM U IPyTUMH MeTallia-
Mu. Kpome Toro, 3HauuTeNbHOE KOJIUYECTBO HUKENS (0 7 %) pacXoayeTcs Ha AJIEeKTPOIUTHYE-
CKO€ MOKPBITHE MOBEPXHOCTEH APYruX METAIOB M CIIaBOB. Hukenb Takke MpUMEHseTCs B Ka-
YECTBE KaTaJIM3aTopa MPU MHOTUX XUMHYECKUX MPOLIeccaxX U MPU MPOU3BOJICTBE aKKYMYIISITOPOB.

KobGanbt (1o 40 %) B BUAE MeTalla WIM OKCHAA TMPUMEHSETCS B JKapOIPOUYHBIX H KApO-
CTOMKHUX CIUIaBax M CTAJAX, TJ€ CIYXKUT JeTupyroiei 1o0aBkoi k apyrum metamiam. o 20 %
KoOaabTa UJIeT Ha U3TOTOBJICHUE MATHUTHBIX CIJIABOB, 00JIaar0NIUX OOJIbIIe MAarHUTHOM dHEp-
rUeil Ha eAUMHUIly 00beMa, YeM MarHUTHI U3 JIPYTrux ciyiaBoB. B Oombiom komuyectse (16 %)
KOOQJIBT MPUMEHSETCS ISl U3TOTOBIICHUSI TBEPJBIX CIUIABOB, CPEIU KOTOPHIX PA3IMUYAIOTCS JIU-
Thie (CTEJUTUTHI) M METAJJIOKEPAMUYECKHE CIIaBbl (KEPMETHI), B COCTaB KOTOPBIX KpOME K0OaIb-
Ta BXOJAT XpOM, BoJIb(paMm, TUTAH, MOJIUOJIEH U yriepoa. B Xxumudeckoi U kepaMu4ecKon mpo-
MBbIIIEHHOCTH TIoTpedsieTcst 10 20 % kobanbTa B Ka4eCTBE KaTaIM3aTOpa WIIHA ISl U3TOTOBJIE-
HUS Kpacok U sMalield. B mocnennee BpeMs KoOanbT MIMPOKO MPUMEHSIETCS B IPOU3BOJICTBE JIHU-
THEBO-KOOAIbTOBBIX aKKYMYJISTOPOB M JIEMEHTOB MUTAHUSA. PaquoakTUBHBIN H30TOM OCo npu-
MEHSIETCSl B MEIUIIMHE, 1e(PEKTOCKOIUH U CEIbCKOM X035 HCTBE.

6. OCHOBHBIMH T€O0JIOTO-ITPOMBITINIEHHBIMI THIIAMH MECTOPOKJIECHUN HUKENs U KOoOaIbTa
SIBJISIIOTCSI MarMaTUYECKUE CyJIb(HUIHBIC METHO-HUKEIECBbIC, TUIIEPTeHHbIC CUJIMKAaTHBIC HUKEIe-
BbIE KOpPBl BBIBETPUBAHUSI W THUIPOTEPMAJIbHBIC apCEHUIHBIE U CYIb(HOApPCEHUIHBIC HUKETh-
KOOQJIBTOBBIE H COOCTBEHHO KOOAIBTOBBIE MECTOPOXKIACHUS (Ta0M. 2).



7. Cynbduanble MeIHO-HUKeNeBble MecTopoXkaeHus (37 % MHUpPOBBIX 3a11aCOB HUKENS U
6omnee 10 % kobanmpTa) TEHETHYECKU CBS3aHBI ¢ AU PEepeHITNPOBAaHHBIMU MaCCUBAMHU YIbTPAOC-
HOBHBIX ¥ OCHOBHBIX MarMaTH4YeCKUX MOpo (IEPUIOTHTOB, TaOOpO-HOPUTOB, TaOOPO 1 rabopo-
nuaba3oB). MeaHO-HUKENEBbIE PYJIHbIE Tejla PAcIoyiaraloTcs MPEUMYIIECTBEHHO B MPUIAOHHON
YaCTH MHTPY3UBOB, @ HHOI/IA BO BMEIIAKOLIMX UHTPY3UBBI MOpoaax. Pyabl nmpeacTaBiaeHbl BKpan-
JICHHBIMH ¥ TIPOKIJIKOBBIMH PA3HOCTSIMU, B MEHBIIICH CTETICHU — CIUIONIHBIMU U OPEKYNEBUTHBI-
MU. PyaHble Tena uMeroT, Kak MpaBUilo, KPYIIHbIE pa3MEPbI: MPOTAKEHHOCTh 10 MaJAEHUIO U MIPO-
CTUPAHHUIO JI0 HECKOJIBKUX KHJIOMETPOB, MOIIHOCTH 710 100 M; miauTooOpa3Hble, I1acTooOpasHebIe,
TUH3000pa3HkIe, KII000pa3HbIe U O6ojee CI0XKHBIE (POPMBI; 3aJIeratoT CyOTOPH30HTAIBLHO, PEXKE
MI0JIOTO- WJIM KPYTOHAKJIOHHO. ['0CIOJICTBYIOIIEE Pa3BUTHE MMEIOT COIVIACHBIE IIACTOOOpa3HbIE
3aJie’u BKparieHHbIX pya. K nexaduemy O0OKy pyAHBIX TEJ MPUYPOUYEHBI CILIONIHbBIE PYAbl, 00pa-
3YIOIUE OT/EIbHBIC IUIACTHI, JTUH3bI U KWIIbI, CIOKEHHbIE MAaCCUBHBIMHU, OPEKUYHEBHUIIHBIMU U
T'YCTOBKPAIUICHHBIMH Pa3HOBHIHOCTSAMHU. XapaKTePHOU OCOOCHHOCTHIO CYIb(UIHBIX MECTOPOXK-
NEHUN SIBIISIETCS CPAaBHUTENIBHO BBIACP)KAHHBI MUHEPAJIbHBIM COCTaB pyd. [ aBHbBIMEH MuHepa-
JaMU pya SIBISIOTCS NUPPOTHH, MEHTIAHIUT, XAJIbKONUPUT U MAarHeTUT; BTOPOCTENEHHBIMU —
MUPUT, KyOAHUT, MUJIJIEPUT, BAJIECPUUT, MUHEPAJIbl TPYMIbl IUIATUHBI, PEIKUMH — XPOMUT, MaK-
KWHABUT, CaMOPOJIHOE 30JI0TO U Ap. Pynwl comepkaT HUKENb, MEIb, KOOAJIbT, MIATHHOUIBI, a
TaK)Xe CeJIeH U TeJTyp, 30JI0TO, cepedpo U cepy.

MecToposkIeHUsI ONMUCHIBAEMOTO THUIA SBJISIOTCS BEIYIIMMHU B 3aracax U 100bIYe HUKETS U
kobanbTa B Poccun. B 3apyOexHBIX cTpaHax poib CYIb(QHIHBIX MEIHO-HUKEIEBBIX MECTOPOXK-
JIEHUM MOJYMHECHHAS.

8. CuiuKaTHbIE HUKEJIEBbIE MECTOPOXKIEHHS KOpbI BbIBeTpuBaHus (63 % MUpOBBIX 3ama-
coB HUKeNs U 58 % ko0anbTa) pa3BUBAIOTCS MPHU JATEPUTHOM BBIBETPHBAHMHM OCHOBHBIX U
YIBTPAOCHOBHBIX mopoA. [1o ycrmoBusim 00pa3oBaHus, re0JI0rHIeCKOMY CTPOEHHIO U (popmam 3a-
JIETaHUs BBIJIEISIOT TP OCHOBHBIX MOP(OJIIOTMYECKUX TUIIA MECTOPOKICHUN, COOTBETCTBYIOIINE
TPEM OCHOBHBIM THIIaM KOpPBI BbIBeTpUBaHMSA: IuiomanHoil (bypykransckoe, Caxapunckoe, Ce-
poBckoe), IuHeHbI (CuHapckoe), TuHenHo-1uIomaaHoi (Uepeminanckoe). Pynneie Tena cumu-
KAaTHBIX HUKEJEBBIX MECTOPOKIEHHUI, KAaK MPaBUJIO, 3HAYUTENBHBIE O pa3MepaM: MPOTSHKEH-
HOCTh COTHH METPOB — MEPBBIE KUIOMETPbI, MOIHOCTh OT 1 g0 30-50 M; dopma ux 0OBIYHO
I1ameo0pasHasi, miacToo0pa3Hasi co CIOKHBIMU KOHTYpaMHu B IUIAHE; BCTPEUYAIOTCS JIMH30BUI-
HBIE, HEPEJIKO ¢ KapMaHOOOPa3HBIMHU YTIyOJICHUSAMH, KIMHOOOpa3HbIe U THE3AOBUIHBIC TENA; HE
MMEIOT YETKUX Ie0JIOTMUECKHUX TPAHUI] M1 OKOHTYPUBAIOTCS 110 JAHHBIM OMTPOOOBaHMUS.

3asieraHue pyJIHbBIX TeJT OOBIYHO TOPU3OHTAIBHOE UIU MOJOTOHAKIOHHOE; UCKIIOYEHHE CO-
CTaBJISIIOT PYJIHBIE T€Ja MECTOPOXKIECHUN KOHTAKTOBO-KapCTOBOI'O MOJATHUIIA KOPbI BEIBETPUBAHUS
(Uepemmanckoe). MuHepanbHBIN COCTaB Py O4eHb CIOKHBIA. Hukenb B pynax pacrnpenesnes Bo
MHOTHUX MHUHEpPAIBHBIX (popMax W MpeCTaBleH KaK CHJIMKATHBIMHU, TaK U OKCUAHBIMU COEJIMHE-
HUSMH. Pynapl, KpoMe HUKeNs, colepkaT B HEOOJBIIOM KOJUYECTBE KOOAIbT, KOHICHTPUPYIO-
LIUICSl B MapraHUEBbIX MUHEPAJIaxX B OXpaX U 000XPEHHBIX CEPIIEHTUHUTAX.

OTU pyabl XapaKTEPU3YIOTCSI TOHKOJUCIEPCHBIM U aMOP(HO-KPUCTATUYECKUM pacrpeie-
JIEHUEM MeTalljia, 0OBIYHO BXO/SILIETO B pa3IUYHbIe MUHEPAJIbHBIE (pa3bl.

Tabauma 2
I'1aBHBIC POMBINLJIEHHbIE THIIBI MECTOPOKACHUI HUKeJI U KOOAJIbTa
[Ipombinuien- | Ctpykryp- | I'maBubie | Conepxkanue B py- | Haubonee | [Ipumeps! mecto-
HBIU THII Me- HO- pyZAHBIE HUKEJS | KoOaJjibTa | Xapakrep- POXKAECHUM
CTOPOXJIEHUHN | MOP(OJIOTHU- | MUHEPAIbI HBIE I10-
4eCc-KUI TUII IIyTHBIE
1 2 3 4 5 6 7




1 2 3 4 S 6 7
Cynepunnsie |Cornmacusle |Hukemm- |Ot gecs- |Ot cotsix ([Inmatunon- |Hopuibck-1, Tan-
MEJTHO- IJIaCTO00-  |CThIM MUpP- |TBIX A0- |HO JAecs- |Obl, 30J0- |Haxckoe, Ok-
HUKEJIEBbIE pa3Hbl€ 3a- |pOTHH, Jell 1o |ThIX 10- |TO, cepeb- |Ta0pbckoe, Kna-
JIeXKM, JINH- |[IEHTJIaH- |HECKOJb- |J€H Impo- |po, celeH, |HoBckoe, Cemu-
3Bl IUT, Xajlb- |KUX IIPO- |LEHTa TEJLLYD nerka (Pocens),
KOMMUPUT  |LIEHTOB Ceno6epu (Kana-
(TaIHAXUT, na), Mucuspa
MOHUXYKHUT), (FOAP), Muxoia-
KyOaHuT, Hugona (®un-
MAarHeTUT nsgaaus), Kamoai-
na (ABcTpanus)
Cunukatneie |Ilmactoo6- |Tapume- |Ot 0,7-— |Ot cotbix |XKenezo Ceposckoe , by-
HUKEJIEBBIE KO- |pa3HbIE, purt, pes- 0,8 % no |no necs- pykranbckoe, Ca-
PBI BBIBETPUBA- |IUIAIE00-  |[AMHCKUT, |HECKOJb- |THIX JIO- xapuHckoe (Poc-
HUS pa3HbIC 3a- |KEPOJUT, |KHUX IPO- |JIeH mpo- CHsl), MECTOPOXK-
TIeKU HOHTPO-  [IIEHTOB  |II€HTa nenus Kemnup-
HUT, TU]I- caiickoit (Kazax-
POXIIOPUTHI ctan), [loOyx-
ckou rpymi (Yk-
pauna), HoBoit
Kanenonuu, Ky-
Ob1, bpazunum,
HUunonesun, As-
CTpaJIUH
Apcenuasble u| Tpemunnsle |Hmans-  |Ot gecsa- |Ilepssie  |3o10TO, Xosyakcsl (Poc-
cynbdoapce-  [KWIIBL, )KH- |THH, XJIO- |TBIX JIO- |[IPOILICHTHI |CyphbMa, cusi), by-Azzep
HUJHbIE HU- 7000pa3Hble |aHTUT, HU- |JIeH 10 PTYTh (Mapokko), me-
KeJlb- Tena KEJIHH, HECKOJIb- CTOPOXKACHUS
KOOaJIbTOBBIC U CKYTTEpPY- |KUX IPO- paiiona Kobanbt
COOCTBEHHO IIUT, KO- [IEHTOB (Kananga)
KOOAJIbTOBBIE 0aNbTUH

OcTaTouHble KOPBI BHIBETPUBAHUS O0PAa30BaHBI THIIEPIEHHBIM CEPIICHTHHOM, (eppHrcaro-
JUTOM, HOHTPOHHUTOM, T€TUTOM-TUAPOTETUTOM, MArréMUTOM, THIEPreHHbIM MarHeTUTOM, KO-
0aNbT-HUKEJIEBBIMH acOOJIaHAMU U KeJle30-KpeMHUEBbIMU (pazaMu. 30HaM MHOUIBTPALIMKA CBOM-
CTBEHHbl HUKEJIEBbIC U MarHUil-HUKEJIEBbIE CEPIEHTUHBI, TaIbKOMNOJOOHbIE MarHUii-HUKEJIEBbIC
MUHEpasbl (KEPOJUT, MUMEIINUT), a TAKKEe UX cMecu. B mpeoOpa3oBaHHBIX KOpaxX BbIBETPUBAHUS
pa3BUTHl HUKENEBbI OEpThEPUT, TUIMEPTeHHbI MArHeTUT, MarreMUT, MUJUIEPUT, MarHHii-
HUKEJIEBbIE CEPIIEHTUHBI U aME3UTHI.

Pyapl mo xoMIuiekcy pyaooOpa3yrolux MHUHEPAJIOB M KOMIIOHEHTOB (HUKEIb U KOOAbT,
’KeJe30, MarHe3us, KpeMHE3eM M TJIMHO3EM) MOJpa3/esIloTCs Ha JBa OCHOBHBIX THIIA: JKEJIe3U-
CThle (OXPHUCTHIC, JENTOXJIOPUTOBBIE, TEMATUTOBBIE) U MarHe3uaiabHble (CEPIEHTUHUTHI C HHUKE-
JIEBBIMU CUJIUKATaMHu).

CunukaTHble HUKEIIEBBIC PYABl SBISIOTCS HEOOOTaTHUMBIMU C TMOMOIINBIO TPAJIUIIMOHHBIX
MEXaHUYECKHX METOJIOB M MOATOMY IOABEPraloTCsl HEMOCPEICTBEHHO THUAPO- UM MHPOMETA-
JypPTUYECKOMY TIepeey.

Conepxanue HUKeNs B pynax Bapbupyet ot 0,5 % 10 nepBbIX MPOLIEHTOB, a KoOalbTa — OT
HECKOJIbKUX COTBIX JI0 MEPBBIX AECATHIX MPOIEHTA.




BpeansiMu mpuMecsiMi B CUJIMKATHBIX HUKEJIEBBIX pyJax SIBIAIOTCS MEAb U XpOM, a IMpHU
TUTaBKe Ha (eppoHUKeNs — U Gochop.

CunukaTHbIe HUKEJIEBbIE MECTOPOXK/IEHUS B Poccuu UrparoT MOJUYMHEHHYIO POJIb B 3amacax
1 100bIYe HUKENS B KoOanbTa. B 3apyOeKHBIX cTpaHax MECTOPOXKIEHHUS 3TOTO TUITA — BEAYIIHE B
3amacax HUKeJs U KoOajabTa U MX MPOU3BOJICTRBE.

9. Apcenuniabie U Cynb(oapCeHUIHBIE HUKETh-KOOAThTOBBIE M COOCTBEHHO KOOAIBTOBBIC
MECTOPOKJICHUS MPEJICTABICHbl TPEUIMHHBIMU XKUJIaAMU U KUJI00OPa3HBIMU TEJaMU BKpaIlIeH-
HBIX U MPOKUIIKOBO-BKPAIUICHHBIX Py THAPOTEPMAIBLHOIO MPOUCX0KIeHUS (X0oByaKchl). JKuibl
UMEIOT CJIOXKHBIC ()OPMBI, C pa3ayBaMH U MepexumamMu. BeTpeuarores KynucooOpas3HO 3aieraro-
IIME CEPUU JIMH3 C MEPEXO0/I0M B 30HBI MMPOXKWIKOB U BKPAIJIEHHOCTH. [[OMUMO IrIaBHBIX PyIHBIX
MUHEPAJIOB MPUCYTCTBYIOT JICJUTMHTUT, CAMOPOJHOE cepeOpo, apreHTHT, JIEKTPYM, CaMOPOTHBIN
BHCMYT, apCECHOMMUPHUT, TCHHAHTHUT, aHTUMOHHT, KHHOBAph, PEXKEe OTMEUAIOTCs calepuT, raje-
HUT. Cpen MUHEPAJIOB 30HBI OKUCIICHHUS HanboJiee paclpoCcTpaHeHbl apCeHAThl K0OaabTa W HU-
KeJls TpyMNIbl SpuTpruHa—aHHabepruta. JKuiabHbIMU MUHEpalaMu SBJISIIOTCS KBapIl, KaJIbLUT, J10-
JIOMHUT, PEKE aHKEPUT W XJIOPUT. Pyapl comepkar KoOalbT, HUKEIh, MeEJIb, cepedpo, 30J0TO,
BUCMYT U MBILIBSK.

MecTopoKaeHus 3TOr0 TUIA HE UMEIOT IMIUPOKOT0 PaCpOCTPAHEHHUs], U POJib UX B 3amacax
HUKeNIsl M KoOanpTa B Poccuu HeBenuKka; A0JA y4acTHsl UX B 3amacax W JoObrde 3apyOeskHBIX
CTpaH TaKX€ HUYTOXKHO MaJia.

10. Kpome omnucaHHbIX T€0J0ro-IpOMBIIUIEHHBIX THUIIOB 32 pyOE€XOM BbBISBICHBI UIbME-
HUT-MarHeTUTOBbIe HUKeIeHOCHble (Hopserus), xonmuenanHple HUKEIEHOCHbIE (PUHISIHAUA) U
KUJIbHBIE «ISITHAIEMEHTHON (opmarun» (KOAP) MectopoxaeHus, Ha JOJI0 KOTOPBIX MPHXO-
nutcsi MmeHee 1 % MupoBbIX 3anmacoB HUKeNs. B Poccuu MecTopoKaeHust 3TUX TUIIOB HE U3BECT-
HBI.

11. 3naunTenpHas J0J 3amacoB KoOajlbTa COCPEAOTOYCHA B KOMIUIEKCHBIX KOOAIbTCO-
JIEpKAIUX MECTOPOXKACHHUSAX, KOTOpPbIE KpOME YKa3aHHBIX BBIIIE CYIb(OUIHBIX MEIHO-
HUKEJIEBBIX U CHJIMKATHBIX HUKEIIEBBIX BKIIFOYAIOT B C€0s CIICIYIOIINE T€0JI0TO-IPOMBIITUICHHBIE
TUIBI: MEJIUCTBIX MECYAHUKOB U CJIAHIIEB, >KEJIE30pyAHble (MAarHETUTOBBIE) U MEIHOKOIYEIaH-
HBIE.

CrpatudopMHBIE MECTOPOXKICHUS KOOATBTCOACPKAIINX MEIUCTHIX TIECYAHUKOB U CIIAHIIEB
BBISIBJICHBI TOJBKO B PecnyOnuke Konro, 3amOun u Yrange. Pyqubie Tena nmpeacTaBieHbl Iia-
CTOOOpa3HBIMU, peXke KUIT000pa3HbIMU opmamMu. KoGansT MpUCYTCTBYET B pyJlax B OCHOBHOM B
BUJIE KOOAIBTCOCPIKAIIETO MUPUTA, TUHHEUTA M KappOJIUTa B aCCOIMALIMKA C MUHEPATIAMH MEIU
u ypana. Cogepxxanne ko6ansTa 10 0,3 % B cynmpumasix u 0,25-2,0 % B OKUCIEHHBIX pyAax.
Macmtab MecTOpOXASHUI ATOTO THUIA OYeHb KPYITHBIHN, 3amachkl KoOaabTa B HUX COCTaBISIOT JI0
50 % oO6meMupoBEIX, a MPou3BoAcTBO cBhile 40 %. B Poccun aHaIOTHYHBIX MECTOPOXKICHUM HE
BBISIBJICHO.

B >xene30pyaHbIX MECTOPOKICHUSIX KOOAIBT MPUCYTCTBYET B KOOAIBTCOJAEPKAIIEM TUPH-
T€, YaCTUYHO B MArHeTUTE, a TaKXKe, peKe, B apceHu1ax u cyiabdoapcernaax. CoaepkaHue Ko-
6anpta B pynax 0,007-0,028 %. MecTopokieHHsI TOTO THIIA U3BECTHBI BO MHOTHUX CTPaHaX MH-
pa, B ToM unciie u B Poccun. B HacTosiiee BpeMs npu nepepaboTKe 3TUX pyA KOOaIbT HE U3BIIe-
KaeTcsl, HECCMOTPsI Ha HAJIMYKUE TEXHOJIOTUH, TI0 SKOHOMHYECKUM MTPUUUHAM.

B MmecTopokaeHUSX METHOKOIUEJAHHOTO THUMA KOOAJIBT COCPEAOTOYEH B MUPUTE B BUJIC
M30MOP(HON MPUMECH M PEXKe BCTPEUAIOTCS COOCTBEHHBIC MUHEPAIBl — KOOATBTHH, JIMHHEUT U
ap. Conepxxkanne kobanpra B pyaax 0,013-0,07 %. MecTopoxaeHuss 3TOTO THIIA W3BECTHHI B
Ounnsuauu, Hopserun u Poccuu. M3Bnekaercs ko0anbT U3 TaKUX Py TOJbKO B OUHIISHIUY.

12. HoBbIM MOTEHIMATBbHO-IPOMBIIIJIEHHBIM THUIIOM SBJISFOTCS KEJI€30MapraHIleBble KOH-
kperuu (KMK), BcTpedaromumecss BO BCEX OKEaHaX Ha MOBEPXHOCTH aOWCCAbHBIX PAaBHUH JTHA
riyonnrax 4500-5500 m. [TonmaBmnstoiee 4ncio pyaHBIX MOJEH cocpenoTodeHo B Tuxom okeane,
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ocobenHo B 3a0He Kmapuon — Knmunmepton (1500 x 2000 km). [ImoTHOCTE 3aieraHus KOHKPEIHA
(ux macca npuxojsiascs Ha 1 M JTHA) BapbUpPYETCs B MIUPOKUX MpeJienax, peako npesbimas 30
Kr/M>.

3anexu sIBISIOTCAS KOMIUIEKCHBIMU MecTopoxkaeHusasMu Mn, Ni, Co u Cu. [IuameTp KOHKpe-
uuii cocrapisieT 0,1-n-10 cm, mpeumymectBenHo 3—7 cm. Konkpeunu comepxart (%): Mn 25-30,
Fe 6-12, Ni 1-2, Co 0,2-1,5, Cu 1-1,5, P 0,5-1; B kauecTBe nmpumMeceld B HUX 0OHapyxeHbl Mo,
P33, V, nnatunouapl, Au U Ipyrue KOMIOHEHTHI.

[ToTeHnManbHBI UHTEPEC MPEACTABISAIOT TaK)Ke KOOAIBT jKeJIe30MapTaHIeBble KOHKPEIH-
oHHO-KOpKOBBIE (KMK) O6pa3OBaHI/I$I* MupoBOro okeaHa, WU3BECTHBIE Ha MOJBOJHBIX ropax M
OKEaHMYeCKUX NMOoAHATHUX Ha riayounax ot 300 go 4000 M, rae oHU HEpeaKo 0Opa3yroT MOKPHI-
THUSI MOIIIHOCTBHIO OT HECKOJIbKUX MUJITUMETPOB /10 10 ¢CM Ha KOPEHHBIX MOPOIAX WU YIUIOTHEH-
HbIX ocankax. Kopsl crnoxensl rugpokcunamu Fe u cogepxkat Mn, Ni, Cu, Co u P.

13. UnTtepec uist OCBOEHUSI MOTYT MPEACTABISATh TEXHOTEHHBIE MECTOPOXKICHHUSI, 00pa3o-
BaBIIIMECS B pe3yJbTaTe CKJIAJIUPOBAHMS 3a0aJaHCOBBIX HUKEJIEBBIX U KOOAIBTOBBIX PY/I, HUKEIIb-
1 KOOaIbTCOACPKAIIUE OTXOAbl 000TaTUTEIBHOTO (MUPPOTHHOBBIM KOHIIEHTPAT, XBOCTHI) U Me-
TaJUTypruyeckoro (1uiaku, Keku) mpoieccoB. CocTaB U CTPOCHHE TEXHOTEHHBIX MECTOPOXKIACHUI
OMPEIETSIOTCS T€O0JIOTO-IIPOMBIIIUIEHHBIM TUIIOM UCXOAHOTO MPUPOTHOTO MECTOPOKIACHUS, CIO-
co00M J0OBIYM M TEXHOJOTHYECKON CXEeMOU mepepabOTKU MUHEPATBLHOTO CHIPhS, a TAKXe YCJIO-
BUSIMH CKJIQJIMPOBAHUS M CPOKAMHU XPaHEHHS OTXOJ0B. YKa3zaHHbIE (DaKTOPBI TPEOYIOT crierudu-
YECKUX MOJIXO0/IOB K MU3YUYEHUIO M OIICHKE TEXHOTEHHBIX MECTOPOXKICHUH, 0COOEHHOCTH KOTOPBIX
W3JI0’KEHBI B COOTBETCTBYIOIIUX HOPMATUBHO-METOANYECKUX JOKYMEHTaX U B HACTOSAIUX MeTo-
JTUYECKUX PEKOMEHIAMSIXHE PACCMATPUBAIOTCS.

II. I'pynnupoBKa MeCTOPOKACHUI MO CJI0KHOCTH re0JI0rH4eCcKoro
CTPOCHMS ISl LeJiell pa3BeAKHU

14. Tlo pa3mepam u Qopme pYyIHBIX TeJ, WU3MEHUYMBOCTH HX MOIIHOCTH, BHYTPEHHEIO
CTPOEHUS U OCOOEHHOCTSIM PACIIPEEIICHNS HUKEISI MECTOPOKIEHUSI HUKEJIEBBIX Py COOTBETCT-
BYIOT 1-, 2- 1 3-ii rpymnmam, a MECTOPOXKICHHS KOOATBTOBBIX Py — 4-i TpyIIe CI0KHOCTH, YC-
TaHOBJIeHHbIX «Kiaccuduxanueil 3armacoB MeCTOPOXJIEHUH W MPOTHO3HBIX PECYPCOB TBEPIBIX
MIOJIE3HBIX HMCKOMAEMbIX», YTBEPKIAECHHOM NpHKa3oM MHHHUCTpa NpUPOIHBIX pecypcoB Poccwii-
ckoil ®denepaunu ot 7 maprta 1997r. Ne 40.

K 1-ii rpymnmie oTHOCATCS CyIb(pHUIAHBIE MEIHO-HUKEIEBbIE MECTOPOKIACHHS (YIaCTKH) TPO-
CTOT'O I'€OJIOTUYECKOTO CTPOEHUS C PYAHBIMHU TEJIaMU, MPEICTABICHHBIMU KPYIMHBIMH IJIACTOO0-
Pa3HbIMU 3aJ€KaMHM BKPAIUICHHBIX PYJ C BBIIECP)KAHHONW MOILHOCTBIO M OTHOCUTEIIBHO PaBHO-
MEpPHBIM PACOPEAECIECHUEM HUKENSA (3aJI€KM BKPAIUICHHBIX pPyA MecTopoxiaeHud TamHax-
OxkTs16pbckoro paitona 1 Hopunbck-1).

ITo npocTupanuto JIMHA PYAHBIX TE JOCTUTAET HECKOJIBKUX KUJIOMETPOB IPU MIMPUHE OT
300 m go 1,5 kM. MomHOCTh Ten 00braHo coctaBisieT 30—40 M, CHIKasICh HA (DIIAHTOBBIX YaCTAX
MectopoxkeHus 10 S—10 M, a B IeHTpalibHBIX 0CEeBBIX YacTAx aocturaet 60—100 m.

Ko 2-#i rpynne oTHOCATCS:

CyIb(pHUIHbIE MEIHO-HUKEIEBBIE MECTOPOXKIEHUS (YYACTKH) CIIOKHOTO T'€OJOTHYECKOTO
CTPOCHUS C PYAHBIMHU TEIaMH, NMPEACTABICHHBIMHI KPYIHBIMH IUIACTOOOPA3HBIMH U ITUTOO0pAa3-
HBIMU 3aJI€)KaMU CJI0)KHOTO CTPOEHHS, HEBBIJIEPKAHHON MOIIHOCTH, C pa3lyBaMH, MEPEKUMaAMU
Y OTBETBJICHUSIMHU WM C HEPABHOMEPHBIM paclpeiielieHneM HHKens (3anexu Oorateix pya Ox-
T0pbcKkoro U TanHaXCKOro MECTOPOXKACHHH, MecTopoxaeHus KuaHnoBckoe, 3anossipHoe, Kot-

% o
Tpe6OBaHI/IH K U3YUYCHHUIO KEJIC30MAapraHIEBbIX KOHKPCIUU U KO6aJ’ILTOMapFaHHGBHX KOpOK MI/IPOBOFO OKC€aHa peTriIaMCHTU-
PYIOTCA COOTBETCTBYIOIITUMH HOPMATUBHO-MECTOJUICCKUMHU TOKYMCHTaMU.



cenbBaapa-Kammukusu, Cemunerka). JlmmHa pyIHBIX Tell COCTaBISIET OT MEPBBIX COTEH METPOB
70 HECKOJBKUX KHJIOMeTpoB. [lo mupuHe aHamOTHYHBIE pa3Mepbl UMEIOT CYOTOPHU30HTAIBHBIC
Tena. JUUInHA OTAENbHBIX HAKIOHHBIX M KPYTOIAJAIOLIUX TEN 0 MaJEHUI0 MOXKET AoCTUrarh 1,5
KM 1 Oosiee. MOIIHOCTB T€J U3MEHSAETCS B Ipejesnax oT nepBbix MeTpoB a0 100 m;

CHJIMKAaTHbIE HUKEJIEBbIE MECTOPOKICHUSI C KPYIHBIMU, CPEAHUMHU U MEJIKUMU 3aJIeKaMU
IIaCTOOOPA3HOM, IMameoOpa3Hoi, JTUH3000pa3HON M KIMHOBUAHON (HDOPMBI, HEBBLAECP)KAHHOM
MOIITHOCTH, C pa3AyBaMu, MEPEeKUMaMH, KapMaHOOOPA3HBIMH YTIIyOJIEHUSIMH, CO CIOXHBIM Xa-
paKTepoM BBIKJIMHMBAHMS W HEpaBHOMEpHBIM pacnpenesneHueM Hukens (bypykramsckoe, Ye-
pemianckoe, CepoBckoe, CaxapuHckoe). Pazmepsl pyHbBIX Te€J, 3aJ1€rarluX MPaKTHYECKH Io-
PU30HTAJIIBHO WJIM CJIa0OHAKIOHHO, BAPBUPYIOT OT COTEH METPOB JI0 MEPBBIX KUIOMETPOB NpHU
moitHocT! oT 1 1o 30-50 M.

K 3-ii rpynme oTHOCSTCA:

MEHO-HUKEJIEBBIE MECTOPOKIAEHUS (YYaCTKH) OYEHBb CIIOKHOTO I'€OJIOTMYECKOIO CTpOe-
HUS C PyJHBIMU TEJIAMH, MPEICTABICHHBIMA CPEIHUMH M MEIKUMHU 3aJIeKaMH OYCHb CIIOKHOM
(bopMb! (JIMH30BUIHBIMHU, KHJIO00Pa3HBIMH), BECbMa HEBBIIEP)KaHHBIMU 110 MOIIHOCTH, C MHOT'O-
YHCIICHHBIMU OTBETBIICHUSIMH, Pa31yBaMH, EPEKNUMAMHU, CO CIOKHBIM XapaKTePOM BBHIKIMHUBA-
HUSl 1 HEPAaBHOMEPHBIM paclpe/ielIeHUEM HUKeld. JJIMHa pyIHbIX TN IO IPOCTUPAHUIO U Tajie-
HUIO JIECSITKH — [IEPBbIE COTHU METPOB, MOLTHOCTh OT 1-2 M /10 epBbIX JiecsATKOB MeTpoB (CryT-
HuK, [lany4, ygacTku «MeaucThix» pyn OKTs0pbckoro n TallHaxcKOro MECTOpOXKIEHUN);

MECTOPOXK/ICHUSI CHUIIMKATHBIX HUKEJIEBBIX PY[, CBSI3aHHBIE C KOPOW BBIBETPUBAHUS CMe-
LIAHHOIO THUIIA CO CPEAHMMHM M MEJIKMMH Y3KOJIMH3000pa3HbIMU M KIMHOBHMJIHBIMU 3aji€KaMHU
BECbMa HEBBIIECPKAHHONH MOLIHOCTH. Pa3mephl pyqHBIX Ted MO MPOCTUPAHMIO U MAJEHHUIO CO-
CTaBJISIIOT MEpBble COTHU MeTpoB mpu MmoinHoctu ot 1 1o 10-20 m (Kynrypckoe, [Tokposckoe,
CuHapckoe MECTOPOKIECHUS).

K 4-ii rpynne oTHOCSATCS apCeHHUHbIE U CYIb(OAPCECHUIHbIE HUKEIb-KOOAIBTOBBIE U COO-
CTBEHHO KOOAJIbTOBBIE MECTOPOKIECHHS BECbMA CII0KHOI'0 T€0JIOTHYECKOTO CTPOEHUS C PyIHBIMU
TeJaMH, MPEACTAaBICHHBIMH MEJIKHMH TI0 pa3MepaM CJIO0KHBIMH TPEIIMHHBIMU JKWJIAMUA BEChbMa
HEBBIIEPKAHHOW MOIIHOCTH, C MHOI'OUMCJIEHHBIMUA OTBETBJICHUAMM, PA3AyBaMH U MEPEKUMaMHU,
CO CJIO’KHBIM XapaKTepOM BBIKJIMHHUBAHUS U BECbMa HEPAaBHOMEPHBIM paclpeesieHueM KoOabTa.
[TpoTspxkennocTs pyaHbix Ted koaebaercs or 100 no 400 m mo npoctupanuio u ot 20 10 600 M Mo
MaJICHUIO TPU MOIIHOCTH OT 0,5 M /10 IepBbIX METPOB (XOBYaAKCHI).

15. IlpuHaaneXxHOCTh MECTOPOXKIEHH (Y4acTKa) K TOM MM MHOM IpyIIe yCTaHABINBACTCS
[0 CTENEHU CIIO)KHOCTH I'€0JIOTMYECKOTO CTPOEHMSI OCHOBHBIX PYIHBIX TEJl, 3aK/IIOYAIOLIUX HE
meHee 70 % oOmmx 3armacoB MECTOPOXKICHUS.

16. C nenpto 601ee 00BEKTUBHOTO OTHECEHHSI MECTOPOXKACHUN K COOTBETCTBYIOIIEH TpyI-
e CJIO0XHOCTH MOTYT HMCIIOJIb30BAThCA M KOJIWYECTBEHHBIE XapPAKTEPUCTHUKU W3MEHYMBOCTU OC-
HOBHBIX CBOMCTB OPYJAEHEHHUs (CM. IPUIIOKECHUE).

II1. U3yyeHue reoIOru4eCKOro CTPOEHUs1 MECTOPOKIEHUI U
BeIlIECTBEHHOI'0 COCTaBa PyJ

17. Ilo pa3BenaHHOMY MECTOPOXKICHUIO HEOOXOAMMO HMMETh TOINOTrpadUyecKyr0 OCHOBY,
MacimTad KOTOPOH COOTBETCTBOBAJ OBI €T0 pazMepaM, OCOOCHHOCTSIM T'€0JIOTHYECKOTO CTPOCHHS
u penbedy MectHOoCcTH. Tomorpaduueckne KapThl U IUIAHBI HA MECTOPOXIACHHSIX HUKEIEBBIX U
KOOaJIbTOBBIX PYJ OOBIYHO cocTaBisitorcs B MacmTabax 1:1000-1:10 000. Bece pasBenounsie u
AKCIUTyaTallMOHHBIC BHIPAOOTKH (KaHABBI, NIYPQBI, MTOIBHHU, IMIAXThI, CKBAXUHBI), TPODUITH JIe-
TaJIbHBIX TeO(PU3NIECKUX HAOIIOIEHNH, a TAKIKE €CTECTBEHHbIE OOHAKEHUS PYIHBIX TNl U MUHE-
paIM30BaHHBIX 30H JOJKHBI OBITH HHCTPYMEHTAJIBHO MpuBsi3aHbl. [lo3eMHbIe TOpHBIE BHIPAOOT-



KM U CKBQXMHBI HAHOCSITCS Ha IUIAHBI 110 JTaHHBIM MapKIIeHIepcKoil cheMKHU. Mapkieniepckue
TUTaHBI TOPU30HTOB TOPHBIX paboT 00bIUHO cocTaBisAoTca B MacmTabax 1:200-1:500, cBoaHbIe
iadbl — B Macmrade He menpde 1:1000. J[st CKBaXKWH JTOKHBI OBITh BRIYMCIICHBI KOOPAMHATHI
TOYEK MepeceuyeHrss MU KPOBJIM U MOJOLIBHI PYIHOTO Teja U MOCTPOEHBI MPOJIOKEHUS UX CTBO-
JIOB HA MJIOCKOCTH TIJIAHOB U Pa3pe30B.

18. 'eonornueckoe CTpOCHNE MECTOPOKIACHHS! JOKHO OBITh JETaTbHO U3y4eHO U 0TOOpa-
KEeHO Ha reoyiormueckod kapre macmraba 1:1000-1:10 000, B 3aBHCHMOCTH OT pa3MepoB U
CJIO)KHOCTH MECTOPOXKICHHUSA (111 MECTOPOKACHUM CUIIMKATHBIX HUKEJIEBBIX Py — TaKXKe Ha Kap-
T€ pa3BUTHUS KOpbI BBIBETPUBAHMS TOTO K€ MacluTada), Ha I'eOJOTMYECKUX pa3pes3ax, IJIaHax,
MPOEKLMSX, @ B HEKOTOPBIX Cllydasx — Ha OJIOK-IuarpaMmax u mMoJensx. I'eosornueckue u reo-
busnueckre MaTepHualbl M0 MECTOPOXKICHUIO JOJDKHBI JaBaTh INMPEACTABICHHE O pa3Mepax |
dbopMe pyIHBIX TeJ, YCIOBUSIX MX 3ajJeraHus, BHYTPEHHEM CTPOEHUU M CIUIOUIHOCTHU, XapaKTepe
BBIKJIMHUBAHUS PYAHBIX TeJl, OCOOEHHOCTSIX U3MEHEHHUsl BMEILAIOIIMUX [OPOJ U B3aUMOOTHOILIE-
HUSX PYAHBIX TEJI ¢ BMEHIAIOIIMMU MOPOAAMH, CKIIAIUaThIMU CTPYKTYpaMu U TEKTOHUYECKUMU
HapyUICHUSIMU, a JJI1 MECTOPOXACHUM CHIIMKATHBIX HUKEJIEBBIX DY/l — TAKXKE O THUIIE KOP BBIBET-
pvBaHus (JIMHEWHBIN, TJIOMIAHOM), B3aNMOOTHOLICHUAX UX C KOPEHHBIMU NIOPOJIaMU U TEKTOHU-
YECKMMH HApPYLIICHUSIMH B CTETIEHH, HEOOXOAMMON M AOCTATOYHOM i1 0OOCHOBaHUS IMOJCYETa
3amacoB. CrenyeT Takke 0OOCHOBATh I'€OJIOTMYECKHUE T'PAaHULIBI MECTOPOXKICHHUS M MOUCKOBBIE
KPUTEPHUH, OMPEIEISIIONINE MECTONON0KEHUE MEePCIEKTUBHBIX YYacTKOB, B IpeAesiax KOTOPBIX
OIIEHEHBI IIPOTHO3HBIE PECYPCHI KaTeropu P; .

19. BeIxo/ibl Ha TOBEPXHOCTh U MPUMOBEPXHOCTHBIE YaCTH PYJHBIX TE€J U MUHEPAIU30BaH-
HBIX 30H, KOP BBIBETPUBAHHUS JOJKHBI OBITh M3YyU€Hbl TOPHBIMH BhIPAaOOTKAMHU U HETITYOOKUMU
CKBRXHHAMHU C MPUMEHEHHEM TeO(PH3NIECKHX U T€OXUMHYECKUX METOJ0B U ompoOoBaHbl. [le-
TAIBbHOCTh M3y4YEHUS JOJDKHA MO3BOJIUTH YCTAHOBUTH MOP(OJIOTHIO U YCIIOBUS 3ajJeTaHusl Pya-
HBIX T€Jl, TIIyOMHY pa3BUTHS U CTPOCHHME 30HBI OKHCIIEHUS WJIM KOP BBIBETPUBAHMUS, a TAKXKe CTe-
MeHb OKUCJIEHHOCTU CYJIb(QUAHBIX PyA, OCOOCHHOCTH M3MEHEHHUs BEIIeCTBEHHOI'O COCTaBa, TeX-
HOJIOTUYECKHUX CBOWCTB M COJACPKaHHWHM HUKEJS M KOOalbTa M MPOBECTH MOJCYET 3aMacoB OKHUC-
JIEHHBIX Py Pa3/AesIbHO [0 IPOMBIIUIEHHBIM (TE€XHOJIOTUYECKUM) TUIIaM.

20. Pa3Benka cynbQUAHBIX MEIHO-HUKEIEBBIX U CUIMKATHBIX HUKEJIEBBIX MECTOPOXKICHUN
Ha TNyOMHY NPOBOAMUTCS B OCHOBHOM CKBaXMHAMU (MECTOPOXKIEHUI CII0KHOI'O CTPOEHUs, OCO-
OCHHO apCEeHUIHBIX U CYIb(POAPCEHUTHBIX, — B OCHOBHOM T'OPHBIMHU BHIPAOOTKAMH B COYETAHHU
CO CKBKMHAMH) C HMCIOJB30BaHUEM Te0(U3MUYECKHX METOJOB HCCJIEJAOBAHUS — HA3€MHBIX, B
CKBa)KMHAX M TOPHBIX BHIPAOOTKAX.

Metoanka pa3BeKH — COOTHOIIEHNE 00bEMOB TOPHBIX padOT U OypeHus, BUIbI TOPHBIX BbI-
paboTOK U crocoObl OypeHus, TEOMETPHUS U TUIOTHOCTh Pa3BEIOYHON CETH, METOABI U CIOCOOBI
onpoOoBaHusl — OJKHA 00ecreuynBaTh BO3MOKHOCTh IMOJICYETA 3aMacoB MO KaTerOpHsiM, COOT-
BETCTBYIOLIUM TPYNIE MECTOPOKAEHHS MO CIOKHOCTH €ro reojIoruyeckoro crpoeHus. OHa or-
penensieTcs UCXO0/I U3 T€0JOTHIECKUX OCOOCHHOCTEH MECTOPOKICHHUS C YIETOM BO3MOKHOCTEH
TOPHBIX, OYPOBBIX M T€0(U3NUUECKUX CPEACTB Pa3BEAKH, OIMbITA PA3BEIKU U Pa3pabOTKH MECTO-
POKIEHUI aHalormyHoro tuma. [Ipu BeIOOpE ONTUMANBHOIO BapHaHTA Pa3BEAKU CIEAYET YUH-
THIBaTh CPABHUTENBHBIE TEXHUKO-DKOHOMHYECKHE TOKA3aTeIN U CPOKU BBIIIOJHEHHS paboT 1o
Pa3IMYHbIM BapHaHTAM Pa3BENIKHU.

" [o paiioHy MECTOPOXICHHS U PYIHOMY OO HEOOXOIMMO HMETh FE0NIOrMUECKYI0 KAPTy H KapTy MONE3HBIX HCKOMAEMBbIX
B macmrade 1:25 000-1:50 000 ¢ cooTBETCTBYIOIIMMH pa3pe3aMu. Y Ka3aHHbIE MaTepUalibl JOJDKHBI OTPaXaTh pa3MelleHHE
PYAOKOHTPOJIMPYIOIIUX CTPYKTYP M PYJOBMELIAIONIMX KOMIUIEKCOB IIOPOJI, MECTOPOXKICHUI HUKEIsI U KOOalbTa M PyAOIpo-
SIBJICHUH paiioHa, a TaKKe Y4aCTKOB, Ha KOTOPBIX OLICHEHBI IPOIHO3HbIE PECYPChI HUKEIEBBIX U KOOAJIbTOBBIX PY/I.

Pe3ynbraThl IPOBEICHHBIX B palioHEe reo(M3UMYECKUX MCCIEJOBAaHMH CIIeqyeT MCIIOJIb30BaTh MPU COCTABICHHH T'€OJ0TnYe-
CKMX KapT M pa3pe3oB K HUM M OTpakaTh HA CBOJHBIX IUIAHAX MHTEPIPETALMH reopU3MYECKUX aHOMAIIMK B Macuitabe mpea-
CTaBIISIEMBIX KapT.



21. Ilo ckBa)XxMHaM KOJIOHKOBOI'O OypeHMsI JOJKEH OBbITh IMOJYY€H MAKCUMAJIbHBIN BBIXO
KEepHa XOpOIIeH COXPAaHHOCTH B 00beMe, 00eCTIeYNBaIOIIEM BhISICHEHHE C HEOOXOAMMOM MOTHO-
TOW OCOOCHHOCTEH 3aJIeraHHs PYIHBIX TeNl U BMEIIAIONIUX MOPOJ, X MOIIHOCTH, BHYTPEHHETO
CTPOEHHUSI PYJHBIX TeJl, XapaKTepa OKOJOPYIHBIX U3MEHEHHH, pacipeesieHusl IPUPOIHBIX pa3-
HOBMJIHOCTEH PYJ, X TEKCTYphl U CTPYKTYpPBI U MIPEICTaBUTENILHOCTh MaTepuaa A onpoOoBa-
Hus. [IpakTuKoi reosioropa3BeloYHbIX pabOT yCTaHOBJIEHO, YTO BBIXOJ KE€pHA Ul 3THX LieJeil
nomwkeH ObiTh He MeHee 70 % mo Kaxaomy peiicy Oypenus. J[ocTOBEpHOCTH OIpeneneHus Ju-
HEIHOI0 BBIXO/1a KEPHA CJIeyeT CUCTEMaTHUeCKH KOHTPOJIMPOBATh IPYTMMHU CIIOCOOaMH — BECO-
BBIM, OOBEMHBIM.

BenuunHa npeacTaBUTENbHOTO BBIX0/1a KEPHA JJIsl OIPEIEICHHS COJIEP)KAHUM HUKESI U KO-
0anbTa U MOLIHOCTEHN PYIHBIX HHTEPBAJIOB J0JKHA ObITh ONpezesieHa UCCIEI0OBAaHUSIMU C yUETOM
BO3MOKHOCTU €r0 M30MpaTeNbHOro0 HUCTHpaHus. st 3Toro HeoOXOAMMO MO OCHOBHBIM THUIIAM
PYZI COIMOCTAaBUTH PE3yJbTaThl ONMPOOOBAHMS KepHA U IUIama (110 MHTEPBAIAM C UX Pa3IUYHBIM
BBIXOJIOM) C JJaHHBIMU ONPOOOBAHUS TOPHBIX BBIPAOOTOK, CKBXKUH YAAPHOTO, MTHEBMOYAAPHOTO
Y LIapOILIEYHOr0 OYpEeHHUs, a TaKKe KOJIOHKOBBIX CKBAXHH, IPOOYPEHHBIX C IPUMEHEHUEM ChEM-
HBIX KEPHONPUEMHHUKOB. [Ipy HU3KOM BBIXOJIE KEpHA WM U30MPATEIbHOM €r0 UICTUPAHUH, CYILie-
CTBEHHO MCKa)XAIOIIEM pe3yJbTaTbl ONPOOOBAHMS, CIEAYET NPUMEHTh JAPYrUe TEXHUYECKHE
cpencTBa pa3Benku. Ilpu pasBeake pyAHBIX Tell, CIOKEHHBIX PBIXJIBIMU Pa3HOBUIHOCTSAMU DY,
clleZlyeT MPUMEHATh CIEHUAIbHYI0 TEXHOJIOTHIO OypeHus, COCOOCTBYIOIIYIO MOBBIIIECHUIO BbI-
xoma kepHa (OypeHue 0e3 NMPOMBIBKH, YKOPOUCHHBIMH peicamu, MPUMEHEHHE CIEeNHaIbHBIX
IIPOMBIBOYHBIX KUJKOCTEH U T. I1.).

JUJ1s1 HOBBIIIEHUS JOCTOBEPHOCTU ¥ UH(MPOPMATUBHOCTH OypeHMs U KOJIMYECTBEHHON OLIEHKU
3armacoB HEOOXOAMMO HCIOJIB30BaTh METOJBI TEO(PU3NIECKUX HCCIECTOBAHUNA B CKBaKMHAX, pa-
LMOHAJIBHBII KOMILJIEKC KOTOPBIX OINpPEAEAETCs MCXO/Asl U3 MOCTABJIEHHBIX 3a]a4, KOHKPETHBIX
reoJIoro-reopU3n4ecKux yCaoBUH MECTOPOXKACHUS U COBPEMEHHBIX BO3MOXKHOCTEH reousuue-
ckux MeToJoB. Komiuiekc kaportaxa, 3¢ (eKTUBHBIN JUIsl BbIACICHUS PyIHBIX UHTEPBAJIOB U YC-
TAQHOBJIEHMSI UX IApaMETPOB, JOJHKEH BBINOJIHATHCS BO BCEX CKBAKMHAX, NIPOOYPEHHBIX Ha Me-
CTOPOKJIEHUH, M 00ECIIeYnBaTh BOZMOXKHOCTH AU PepeHInanbHON HHTEPIIPETALNN PE3YIbTATOB
U3MEPEHUH C LENbI0 MOCIeAYIOUIEro UCIOIb30BaHMs UX JJI OLICHKH HEPaBHOMEPHOCTU Opy/ie-
HEHUs B HEJpax.

B BepTukanpHbIX cCKBaxHHAX riTyOnHOM Oosiee 100 M 1 BO BceX HaKJIOHHBIX, BKIIIOYAs TMO-
3eMHble, He Ooisiee yeM yepe3 Kaxkzable 20 M JTOJKHBI OBITH OIpENeIeHbl U MOATBEPXKICHbI KOH-
TPOJIBHBIMM 3aMe€paMU a3UMYTallbHbIE U 3€HUTHBIE YIJIbI CTBOJIOB CKBAKMH. Pe3ynbTaThl 3THX
M3MEpPEeHUH HEOOXOAMMO YUYUTHIBATH IIPU MMOCTPOCHUH T€OJIOTUYECKUX Pa3pe30B, MOTOPU30HTHBIX
IUIAHOB M pacyeTe MOLIHOCTEW pyIHbIX MHTepBajioB. [Ipym HanuuuMu mojcedyeHuil CTBOJIOB CKBa-
KUH TOPHBIMU BBIPAOOTKaMM pe3y/bTaThl 3aMEPOB IPOBEPSIOTCS JaHHBIMH MapKILEHaepCKOi
MPUBS3KHU.

Jlist CKBaXKUH HEOOX0IUMO 00eCneunTh NepecedeHrne UMK PYIHBIX TeJl T0J] YIJIOM HE Me-
Hee 30°. Jlns nmepeceueHus: KpyTONaJaoluX PyAHbIX Tell Mo OOJIbIIMMHU YIrilaMu LiejgecooOpas-
HO HPUMEHATh MCKYCCTBEHHOE MCKpUBIEHHE CKBaKUH. C 1enblo MOBBIIIEHUS 3((EeKTUBHOCTH
pa3BeIKH CIEAYyeT OCYLIECTBISATh OypeHne MHOT03a00WHBIX CKBAXKHH, a MPH HAJMYUU TOPU30H-
TOB TOPHBIX pabOT — M Beepa CKBAXHUH MOI3eMHOTO OypeHus. bypenue no pyne memnecoodbpaszHo
IPOU3BOANUTH OJTHUM JIUAMETPOM.

22. I'opHble BBIPaOOTKH MPOXOASTCA, KaK MPaBUJIO, ISl KOHTPOJIA JaHHBIX OypeHus, reo-
(bu3NYeCKNX UCCIEeTOBAaHUM M 0TOOpA TEXHOJIOTUYECKUX MPO0, a Ha MECTOPOKICHHUIX CIOKHOTO
CTPOEHHUS — JUIsl U3y4deHHs (B COUYETaHMM CO CKBAa)XMHAMHU) YCJIOBUU 3ajeraHusi, MOpQoIoruu,
BHYTPEHHET0 CTPOEHUS PYAHBIX TeJl, MX CIUIOIIHOCTH, BEIIECTBEHHOro coctaBa pyxd. Ha mecro-
POXACHUSAX apCEHUIHBIX U CYIb(OAPCEHUIHBIX Pyl TOPHBIE BHIPAOOTKH (B COYETaHUHU CO CKBa-
KIMHAMH) SBJSIIOTCSI OCHOBHBIM CPEJICTBOM JIETAIBHOTO U3YUEHUS YCIOBHM 3asieranus, Mopdosro-
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T'MH, BHYTPEHHETO CTPOSHHSI PYAHBIX TeJ, X CIUIOIIHOCTH U BEIIECTBEHHOT'O COCTaBa PY/I.

Ha mecTopoxaeHnsx, pa3Beka KOTOPbIX OCYIIECTBISIETCS TOPHBIMH BBIPAOOTKAMH, TOJIXK-
HBI OBITH W3YYEHBI B IOCTATOYHOM OOBEME Ha MPEACTABUTENBHBIX yYaCTKaX CIUIOMIHOCTb M H3-
MEHYMBOCTh OPYJCHEHHUS 10 MPOCTUPAHUIO U MAJECHHUIO: IO MaJOMOIIHBIM PYIHBIM TellaM — He-
IPEPHIBHBIM MPOCISKUBAHUEM LITPEKAaMH U BOCCTAIOUIMMH, a IO MOIIHBIM PYAHBIM TeJIaM — Iie-
pecedeHreM KBepluiaraM, OpTaMH, I0JI36MHBIMHA TOPH30HTATBHBIMU CKBRKHHAMH.

['opHble BBIpaOOTKH ClieyeT MPOXOAWTh Ha y4acTKaX M FOPU30HTaX MECTOPOXKACHUs, Ha-
MEUEHHBIX K TIEpBOOYEPETHON OTpaboTKe.

23. PacmionoxeHre pa3BeJOYHBIX BHIPAOOTOK M PACCTOSHUS MEXIY HHUMH TOJDKHBI OBITh
OTIPENIeNeHbI IS KaXKA0T0 CTPYKTYPHO-MOP(OIOTHIECKOTO THIIA PYAHBIX TEN C YUYETOM HX pa3-
MEpOB U OCOOCHHOCTEH Ie0J0rHYECKOro CTPOCHHS.

[TpuBenenHsbie B Ta0N. 3 0000IIEHHBIE CBEICHHS O MJIOTHOCTH CETEH, MPUMEHSBIINXCS TPH
pa3BeaKe MECTOPOXKICHNH HUKEIEBBIX U KOOANBTOBBIX py. B crpaHax CHI', MOryT y4uThIBaThCS
IPU TPOESKTHPOBAHUU T'E€OJOrOPa3BEIOYHBIX PadOT, HO MX HENb3s paccMaTpUBaTh Kak 00s3a-
TEJIbHBIE.

JUIsl KaKJ0r0 MECTOPOKICHHSI Ha OCHOBAHMM HM3Y4YCHHs] yYacCTKOB JETANHM3AIMA M TIIA-
TEJBHOTO aHAJIN3a BCEX MMEIOIINXCS T€0JIOTHYECKNX, Te0()hU3MUECKUX U IKCIUTYyaTallHOHHBIX Ma-
TEpUAJIOB 10 JAHHOMY WJIM aHAJIOTHYHBIM MECTOPOXKACHUSAM 00OCHOBBIBAIOTCS Hanbolee paruo-
HaJIbHBIE TEOMETPHS U TUIOTHOCTH CETH Pa3BEOYHBIX BHIPAOOTOK.

Tabmumna 3

CBejieHHsl 0 VIOTHOCTH ceTell pa3BeJ0YHbIX BHIPA0OTOK, MPUMEHSIBIIUXCS NPH pa3-

Be/IKe MeCTOPOsK/IeHUIl HUKeJIeBbIX H K00aJbTOBbIX pya B crpanax CHI'

Xapaktepuctuka pya- | Bun Bei- | PaccrostHus mexny nmepeceueHUsIME Py IHBIX TEJ BbI-
= HBIX TeJ paboTok paboTkamu
< § JUIsl KATETOPHUH 3aacoB, M
E X A B C
E % o 10 Ta- o 1o ma- o 10 Ta-
3 npo- ne- npo- ne- npo- ne-
2 CTH- HUIO CTH- HUIO CTH- HUIO
PaHHIO PaHHIO PaHHIO
1 2 3 4 5 6 7 8 9
1-s KpynHbie mmactoo6- CxaBa- 100 100 200 200 400 400-
pa3Hble 3aJI€KU BKpa- | KUHbI 600
IUIEHHBIX Py IPOCTO-
IO CTPOEHUS C BBLIEP-
YKaHHOM MOIIHOCTBIO U
OTHOCHTEIHHO PAaBHO-
MEpPHBIM pacrpesesne-
HUEM HUKEJs
2-a | KpynHble miactoo0- To xe - - 50— 50— 100- 75—
pa3HbIE U ILTUTO00- 100 100 200 100
pa3HbIe 3aJeXKH CIOXK-
HOTO CTPOCHHSI HEBbI-
JIEPKAHHOW MOIIIHOCTH
WK C HEpaBHOMeEp-
HBIM pacrpeielieHueM
HUKEJIS
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1 2 3 6 7 8 9
Kpymnusle, cpennue u ’ 20-50 | 20-50 50— 50
MeJIKHUE Iu1acToo0pas- 100

Hbl€, IJ1aI1e00pa3Hble
Y JINH30BUIHBIE 3aJ1E-
KU HEBBIJIEP)KAHHOU
MOILHOCTH C HEpaB-
HOMEPHBIM paclpee-
JICHUEM HHUKEIs

3-a | CpegHue u MenKue 3a- ’ — — — — 50 25-50
JISKU OYCHB CIIOIKHBIX
¢dbopM ¢ BecbMa HEpaB-
HOMEPHBIM pacrpe/ie-
JICHUEM HUKEJIsI

4-5 | Menkue cinoxHble )xu- | ['opHble - - - - He- | 3040
61 HEBBICPKAHHON BbIpa- npe-
MOIIIHOCTH C BeChMa 00TKH PBIB-
HepaBHOMEPHBIM pac- HOE
IpeeIeHuEM HUKEIs npo-
¥ KoOasibTa clie-

KHBa-
HUE
Ckaa- - - - - 50 50
KHUHBI

[IpumMeyanue Ha oneHeHHBIX MeCTOPOKACHUAX Pa3BEAOYHAsS CETh I KATETOPUU
C, no cpaBHeHUIO C ceTblo I Kareropuu C; paspexaerca B 2—4 paza B 3aBUCUMOCTH OT
CJI0)KHOCTH I'€0JIOTMYECKOT0 CTPOEHUSI MECTOPOXKIEHUSI.

24. Jlns TMOATBEP>KIEHUSI TOCTOBEPHOCTH 3alacoB OT/AEIBHBIE YYaCTKH MECTOPOKIECHUMN
JOJDKHBI OBITH pa3Be/laHbl 0oJiee JETATBHO. DTH YYaCTKH CIIEYET U3y4aTh U OMpoOoBaTh 1o 00-
Jiee MIIOTHOM pa3BEOYHOM CeTH, MO CPAaBHEHUIO C MPUHATONW HA OCTaJIbHOW YacTH MECTOPOXKJIe-
Hus. Ha mectopoknenusx 1-i rpynmbl 3amachl Ha TaKMX y4YacTKaX WM TOPU30HTAX JIOJKHBI
OBITH pa3BenaHsbl Mo KareropusiMm A+B, 2-ii rpynmsl — o kareropuu B, 3-if u 4-i rpynmn — o Ka-
teropun C;. Ha MecTopoxxaeHusx 3-if Tpynibl CeTh pa3BeI0OYHBIX BEIPAOOTOK HA y4acTKax JeTa-
JU3alliU 11eTIeCO00pa3Ho CryIaTh, Kak MPaBUIIO, HE MEHEe YeM B 2 pa3a M0 CPAaBHEHHUIO C MPUHS-
Tou as kateropuu Ci.

[Ipu ucnonp30BaHUU IS IOJICUETA 3a1IaCOB METOJIOB T'€OCTATUCTUUECKOTO MOJEIUPOBAHUS,
MeTo/la 0OpaTHBIX PAaCcCTOSTHUM M JIPYTrUX Ha ydyacTKax AeTalu3alui HeoOXOAUMO 00ecreyuTh
TUIOTHOCTh Pa3BENIOYHBIX MEPECeUeHui, TOCTATOYHYIO JUIsli 0OOCHOBAHUSI ONTHMAJIbHBIX HHTEp-
MOJISITUOHHBIX (POPMYII.

VYdacTky eTann3annu JOIHKHBI OTPakaTh OCOOEHHOCTH YCIIOBHM 3aieranus u Gopmy pya-
HBIX TeJ, 3aKII0YAIOIMX OCHOBHBIE 3allachl MECTOPOKIEHUS, a TakXKe MpeodIiaiaoliee KauecTBO
pya. Ilo BO3BMOXHOCTH OHUM pacroyiaraloTcs B KOHTYpPE 3alacoB, NOJIEXKAIIUX EPBOOYEPETHON
oTpaboTke. B Tex ciydasix, Korja Takhe y4acTKH HE XapaKTEPHbI JIJISl BCETO MECTOPOXKIAECHHUS 110
OCOOCHHOCTSIM T€0JIOTHYECKOT0 CTPOEHUS, Ka4eCTBY PYJ U TOPHO-T€OJOTMYECKUM YCIOBHSIM,
JOJKHBI OBITH JETAIbHO M3YYEHBI TAK)KE YYaCTKH, YIOBIECTBOPSIOLINE STOMY TpeboBanuto. Yuc-
JIO U pa3Mephl YUACTKOB JE€TaIU3alUld Ha MECTOPOXKJIECHHUAX ONPEIEIISIOTCS B KaKIOM KOHKpPET-
HOM cllydae HeApOIOoJIb30BaTEIIEM.

[lonyyenHass Ha ydacTKax JAeTanu3aluu MHGOpMalUs HUCHOJb3yeTcs aiisi 00OCHOBaHUS

11




IPYMIIbI CII0)KHOCTH MECTOPOXKI€HUS, IOATBEPHKACHNUS COOTBETCTBUS MPUHATON METOAUKHU U BbI-
OpaHHBIX TEXHHYECKUX CPEICTB Pa3BEAKH OCOOCHHOCTSAM €0 T€0JIOrMYECKOT0 CTPOSHUS, OLIEHKU
JOCTOBEPHOCTH PE3YJIHTaTOB OMPOOOBAHMUS U TIOJCUYETHBIX MTAPAMETPOB, IPUHSTHIX MIPH MOICUETE
3ar1acoB Ha OCTAJILHOW YaCTH MECTOPOXKACHHUS, a TAKXKe yCIOBUH pa3pabOTKU MECTOPOKICHHS B
nesioM. Ha pa3pabaTbiBaeMbIX MECTOPOXKIEHUSAX Ul THX LeJeld UCHOJIb3YIOTCS JTaHHBIE JKC-
TUTyaTallMOHHOM Pa3BElKH U pa3paboOTKH.

Ha MecTopoxneHusX ¢ MpepbIBUCTBIM OpYAEHEHHEM (4-5 rpymnma), OLEeHKa 3aracoB KOTO-
PBIX IPOU3BOAUTCS 0€3 reoMeTpHU3allMil KOHKPETHBIX PYIHBIX TeJl B 000OLIEHHOM KOHTYpE C HC-
MOJIb30BaHNEM KOA(PPHUIIMEHTOB PyIOHOCHOCTH, HA OCHOBAHUU OIPEIEICHUsI IPOCTPAHCTBEHHO-
O MOJIOKEHHUS, TUITUYHBIX ()OPM U pa3MepOB yYaCTKOB KOHAWIIMOHHBIX Py, a TAK)KE pacipese-
JICHMsI 3aI1acOB 10 MOIIHOCTHU PYJHBIX UHTEPBAJIOB JOJKHA OBITh OILIEHEHA BO3MOXHOCTh CEJIEK-
TUBHOMW BBIEMKH.

25. Bce pa3BeovHble BRIPAOOTKH M BBIXO/BI PYAHBIX TEJ WM 30H HA MMOBEPXHOCTH JAOJIK-
HBI OBITH 33JJ0KYMEHTHPOBAHbBI. Pe3ynabTaTbl 0ompoOOBaHUS BBIHOCITCS HA NEPBUYHYIO JOKYMEH-
TaIMIO U CBEPSIIOTCS C FE€0JOIMYECKUM ONHUCAHUEM.

[TomHOTa M KayecTBO MEPBUYHON TOKYMEHTAI[UH, COOTBETCTBUE €€ Te0JIOTHIECKIM O0COOEH-
HOCTSIM MECTOPOXKJIEHUS, MPABUIBHOCTD OMPEIENICHUs] MPOCTPAHCTBEHHOTO IOJIOKEHUSI CTPYK-
TYpPHBIX 3JIEMEHTOB, COCTABJIEHUS 3apHCOBOK M UX ONMHMCAHUI JOJKHBI CUCTEMATHUYECKH KOHTPO-
JMPOBAThCS CIMYEHUEM C HATYpOM ClEUaJbHO HA3HAUYEHHBIMU B YCTAHOBJIEHHOM IOPSAJKE KO-
muccusiMu. [Ipu mpoBepke ciiefyeT TakKe OLIEHWBATh KayeCTBO I'€OJOTHYECKOTO W reodusmue-
CKOT0 OINpoOOBaHMA (BBLAEP)KAHHOCTh CEUEHHUS] M MACChl MPOO, COOTBETCTBHE HX IOJIOKECHUS
O0COOEHHOCTSIM TI'€OJOrMYECKOr0 CTPOEHMs Y4acTKa, MOJHOTY M HENpepbIBHOCTH OTOOpa Ipoo,
HAIAYNE W PpE3yNbTaThl KOHTPOJIHHOTO ONPOOOBAHWSA), MPEICTABUTEIFHOCTh MHHEPAIOTO-
TEXHOJIOTUYECKUX M HH)KEHEPHO-THAPOTEOJOTHUECKAX HCCIEAOBAHUHN, Ka4eCTBO ONpeAeTICHUI
00BEeMHON Macchl, 00padOTKU MPOO U AHATUTHIECKUX padoT.

26. Jlnsg u3y4yeHusl KayecTBa MOJE3HOTr0 MCKOIAaeMOIo, OKOHTYPUBAHUS PYAHBIX TE U MOJ-
cyeTa 3amacoB BCE PYAHBIE MHTEPBAJIBI, BCKPHITHIE Pa3BeIOYHBIMH BHIPAOOTKAMH MM yCTAHOB-
JICHHBIE B €CTECTBEHHBIX OOHAKEHUAX, TOJKHBI OBITH OIIPOOOBAHBI.

27. BbIGOp METOMO0B (I€0IOrHUYECKHX, re0(GH3UUECKHX ) H CIIOCOO0B OMPOOGOBAHMS IIPOH3-
BOJIUTCSl HA PAHHHUX CTAIUSAX OIEHOYHBIX M PA3BEIOYHBIX paObOT MCXOs U3 KOHKPETHBIX T'€0JIO-
TMYECKUX OCOOEHHOCTEH MECTOPOXKACHUS U (PU3UYECKUX CBOMCTB MOJE3HOIO HMCKOMAEMOTO H
BMeIaImux nopold. OHU JOJKHBI oOecreyrBaTh HauOOJIBLIYIO JAOCTOBEPHOCTh PE3YJbTaTOB
IPU AOCTATOYHOHN NMPOU3BOJUTENILHOCTH U SKOHOMUYHOCTH. B ciydyae mpuMeHeHUs! HECKOJIbKUX
METOJIOB M CIIOCO00B OmpoOOBaHMS MX HEOOXOAWMO COMOCTABHUTH IO TOYHOCTH PE3YJIbTATOB H
JOCTOBEPHOCTH.

ITpu BBIOOpE METOJOB (r€OJOrMYECKUX, Fe0(U3NUECKUX) U CIIOCO00B (KEpHOBBIN, 60pO3/10-
BBII, 3aJUPKOBBIM W Jp.) ONMPOOOBAaHHWA, OINpPENEICHUH KadecTBa oTOOpa W 00paboTKH Mpoo,
OLIEHKE JIOCTOBEPHOCTH PE3yJIbTATOB OMPOOOBAHUS CIEAYyEeT PYKOBOACTBOBATHCS COOTBETCTBYIO-
IIMMU HOPMATUBHO-METOAMUYECKUMU IOKYMEHTAMHU.

28. OnpobOoBaHue pa3BEJOYHBIX CEUYEHUH CleAyeT MPOU3BOJAUTH C COOJIOJEHHEM Clle-
OYIOLIUX YCIOBUMU:

CeThb OMPOOOBaHUS JTOJKHA OBITH BHIIEP)KAHHOM, IJIOTHOCTH €€ OMPEENIIeTCsl Te0JIorHYe-
CKUMH OCOOEHHOCTSIMU M3y4YaeMbIX Y4aCTKOB MECTOPOKICHMsI; IPOOBI HEOOXOAUMO OTOHUpaTh B
HaNpPaBJICHAH MaKCUMAJIbHOW W3MEHYHMBOCTH OPYICHEHUS; B CIIydae IEepeCceueHus] pyIHBIX Tel
pa3BeOYHBIMU BBIPAOOTKaMH (B OCOOCHHOCTH CKBa)KWHAMH) MTOJI OCTPBIM YIJIOM K HalpaBJICHHIO

.

B03M0OXXHOCTH MCTIOJIB30BAHUSI PE3YIILTATOB re0(U3NUECKOr0 ONPOOOBAHMS IS MOJICUETA 3a1acoB, a TAKKE BOZMOXKHOCTh
BHEJIPEHUS B IPAKTUKY ONPOOOBAHUS HOBBIX I€0O(PHU3NYECKUX METOJIOB U METOJUK PACCMaTPUBACTCS HKCIIEPTHO-TEXHUUECKUM
cosetoM (OTC) ynosHOMOYEHHOTO SKCHEPTHOrO oprana rocie ux ogodpenuss HCAM winu apyruMu KOMIIETEHTHBIMU COBE-
TaMHu.
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MaKCUMAaJbHOM W3MEHYMBOCTU (€CIU IMPU 3TOM BO3HUKAKOT COMHEHMS B NPEICTABUTEIBHOCTH
onpoOOBaHNs) KOHTPOJBHBIMU paboTaMH WIJIM COIMOCTaBICHHEM JOJDKHA OBITH JI0Ka3aHa BO3-
MO>KHOCTb MCIIOJIb30BaHUS B IIOJICUETE 3aI1aCOB PE3YJITATOB ONPOOOBAHUS 3TUX CEUEHUH;

ornpoOoBaHue ClieyeT MPOBOAUTH HEMPEPHIBHO, HA MOJHYIO MOIIHOCTH PYAHOIO Tela C
BBIXOJIOM BO BMEILIAIOIINE MOPOJbl HA BEJIIMYMHY, MTPEBHIIIAIONIYI0 MOIIHOCTh MyCTOrO WJIM He-
KOHJIMLIIMOHHOTO TPOCHOsI, BKIIOYAEMOr0 B COOTBETCTBUM C KOHAMIUSMHU B MPOMBILIIICHHBII
KOHTYP: JUIsl pyAHBIX Tell 0€3 BUANMBIX I'€0JOTUYECKUX TPAHUIl — BO BCEX Pa3BEIOYHBIX CEUCHU-
X, a JUIsl PYAHBIX TEJ C YeTKUMU Ie€OJIOTUYECKUMHU TPaHUIIAMH — TI0 Pa3peKEeHHOM CeTH BhIpabo-
TOK; B Pa3BEJOYHBIX BHIPAOOTKAX KPOME KOPEHHBIX BBIXOJOB Py JOJDKHBI OBITH ONMPOOOBAHBI U
MPOAYKTHI UX BHIBETPUBAHUS;

MPUPOAHBIE PA3HOBUAHOCTHU PYA U MUHEPAIU30BAaHHBIX TIOPOJI JOJKHBI OBITH OIPOOOBAHBI
pasfenbHO — CEKIMSIMU; JJIMHA KaXAoW ceKUMH (psiioBOM MpoObl) ompenessieTcss BHYTPEHHUM
CTPOEHUEM PYAHOrO TeJla, N3MEHYMBOCTBIO BEIIECTBEHHOI'O COCTaBa, TEKCTYPHO-CTPYKTYPHBIX
ocobeHHOCTeH, (PU3MKO-MEXaHUYECKNX U IPYTHX CBOMCTB PYI, a B CKBAXHHAX — TAKKE JITMHOU
peiica; mpu 3TOM MHTEPBAJbI C Pa3HBIM BBIXOJOM KepHa ONMpOOYIOTCS pa3lieibHO; MPU HATUYUHU
M30MpaTeIbHOTO UCTUPAHMS KEPHA ONTPOOOBAHUIO MMOABEPraroTCs KaKk KEPH, TaK U U3MEIbUYECHHbIE
MPOIYKTHI OypeHus (IUIaM, MbUTh U JP.); MEIKHE TMPOIYKThI OTOUPAIOTCS B CAMOCTOSTEIHLHYIO
npo0y C TOro e MHTEpBasia, YTO M KepHOBas 1mpoba, oOpabdaThIBAIOTCS U AHATUZUPYIOTCS OHU
otnenbHO [Ipu HebGonbloM AuameTpe OypeHHs M BecbMa HEPAaBHOMEPHOM pacipeliejieHUH MU-
HEPAJIOB CYphMBI JIeJIEHUE KepHa MPU ONMPOOOBAHNUHN HA MOJOBUHKU HE MPOU3BOIUTCHL.;

B TOPHBIX BBIPA0OTKaX, MEPECEKAIOIINX PYIHOE TEJIO Ha BCIO MOIIHOCTh, U B BOCCTAIOIINX
ornpoOoBaHUe JOKHO MPOBOAUTHCS IO IBYM CTEHKaM BBIPAOOTKH, B BhIpaOOTKaX, MPOHACHHBIX
M0 MPOCTHPAHUIO PYIHOTO Tena, — B 3a005X. PaccTosHus Mexay mpodaMu B MPOCIEKUBAIOIINX
BBIPA0OTKaxX OOBIYHO HE MPEBBIIAIOT 2—4 M, a 75 apCEHUAHBIX U CYIb(POAPCEHUTHBIX MECTOPO-
KAeHU 1-2 M (paluoOHANBbHBIN IIar onpoOOBaHMS JOJKEH OBITh MOJATBEPXKIEH SKCIIEpUMEH-
TaJbHBIMU JAaHHBIMU). B rOpM30HTaNBHBIX TOPHBIX BBIPAOOTKAX MPHU KPYTOM 3aJleTaHUH PYJIHBIX
TeJ Bce MpoObl pa3MeNnaloTcs Ha MOCTOSTHHOM, 3apaHee onpeiesieHHoN BeicoTe. [IpuHsaThie napa-
METPHI TPOO TOJHKHBI OBITH 000CHOBAHBI AKCIIEPUMEHTATIFHBIMU pabOTaMHu.

Pe3ynbTaThl re0I0rnYecKkoro U reoPu3nyeckoro onpodOBaHUs CKBAXKUH U TOPHBIX BbIPA0O-
TOK SIBJISIFOTCS OCHOBOM IS OLIEHKHM HEPAaBHOMEPHOCTH OPYACHEHHUsSI B €CTECTBEHHOM 3ajleraHuu
Y MPOTHO3UPOBAHMS MOKa3zarenael paauoMerpudeckoro odoramenus. [Ipu aTom ans nporHosu-
pPOBaHUS Pe3yJIbTATOB KPYIMHOMOPIMOHHONW COPTHUPOBKHU I€1€CO00pa3HO MPUHSTH MOCTOSTHHBIM
miar onpoOOBaHUS NP JJIMHE KaXKI0W CeKIUH (psSA0BOM MpoObl), paBHOU 1 M; yBeTUUYEHHE WUH-
TEpBaJIOB OMPOOOBAHUS BO3MOKHO IIPH BBIACPKAHHOCTH MAPAMETPOB OPYACHEHUS, a YMEHbIIIE-
HHE — B ClIy4ae KpaHE HEPABHOMEPHOCTH €T0, HO JIOJDKHO OCTaBaThCs KpaTHbIM 1 M. MeToauka
nuddepeHIMaIbHON HTEPIPETaui Te0(U3NIeCKIX JaHHBIX IS MPOTHO3UPOBAHUS MOKa3aTe-
Je paJroMETPUYECKON cemapannu JODKHA 00ecreynBaTh OIEHKY COJCPKaHHs IIEHHOTO KOM-
MOHEHTA C JIOCTaTOYHOW TOYHOCTHIO MPH JIMHEHHBIX pazMepax MpoObl, COOTBETCTBYIOIIUX KYCKY
MakcuManbHOK KpynHocTH (100-200 mMm). ITo maHHBIM OnpoOOBaHUS U pe3yJbTaTaM JOKYMEH-
TUPOBAaHMS KAMEHHOT'O MaTepuaia CKBaKUH U TOPHBIX BBIPAOOTOK MPOU3BOJUTCS TAKKE KOJIUYE-
CTBEHHAsl OLIEHKA PaclpOCTPAHEHHOCTU B pyJax MYCTbIX (HEKOHAMIMOHHBIX) MPOCIOEB, BKIIIO-
YaeMbIX B KOHTYp MOJCYETA 3a1aCOB B COOTBETCTBUU C MIPUHATHIMU ITapaMeTPaMH KOHIULUH.

29. KauecTBO 0onpoOOBaHUS MO KAXJIOMY MPUHATOMY METOJY U CIOCOOY U MO OCHOBHBIM
Pa3HOBHIIHOCTSAM pPyA HEOOXOAMMO CHCTEMAaTHUYECKH KOHTPOJIUPOBATh, OLIEHWBAS TOYHOCTh H
JOCTOBEPHOCTh pe3yabTaToB. ClieyeT CBOEBPEMEHHO MPOBEPSTH MOJIOKEHUE TPOO OTHOCUTEIb-
HO DJIEMEHTOB TI'€OJIOTMUYECKOTO CTPOCHUS M HAJIE)KHOCTh OKOHTYPUBAHHUS PYAHBIX TEJ IO MOII-
HOCTH, BBIJIEP>KAHHOCTh MPUHATHIX MapaMeTpPoB MPOO U COOTBETCTBUE (PaKTUUECKON MacCChl MPO-
OBl pacueTHON MCXOJIS M3 MPUHATOTO CeYeHHsI 00PO3abl WK (HPaKTUIECKOTO AMaMEeTpa M BBIXOAA
KepHa (OTKJIOHEHHUs He NoJKHBI npeBbiiaTh +10-20 % ¢ yueToM M3MEHYMBOCTH IUIOTHOCTH PY-
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JIBI).

TounocTh 6GOPO370BOTO ONMPOOOBAHMSI CIETYET KOHTPOIUPOBATH COMPSKEHHBIMU OOPO3-
JlaMU TOTO € CEUYEHUs, KEPHOBOTO ONMpOOOBaHUA B cllydyae JCJICHUSI KEpHA HA MOJTOBUHKU —
0TOOpOM MPOO U3 BTOPHIX MOJIOBUHOK KEpPHA.

[Tpu reodusnveckom onpoOOBaHUU B €CTECTBEHHOM 3aJIETaHUK KOHTPOJIUPYIOTCS CTaOUIIb-
HOCTh pabOThI anmnapaTypbl U BOCIIPOU3BOUMOCTb METO/IA IIPU OJMHAKOBBIX YCIOBHUSAX PSJIOBBIX
Y KOHTPOJBHBIX U3MEepeHUN. JlaHHBIC 110 KAPOTAXKY JODKHBI OBITH MOATBEPKICHBI pe3yIbTaTaMU
ornpoOoBaHuUs KepHA IO OMOPHBIM CKBaXKMHAM C BBICOKUM €ro BbIxo/10M (6oiiee 90 %).

B ciiyuyae BbIIBIIEHUS] HEIOCTATKOB, BIMSIONIMX HA TOYHOCTH OMPOOOBAHUS, CIIEYET ITPOU3-
BOJWTH IepeornpoOoBanne (WK MOBTOPHBIN KapOTax) PyIHOTO HHTEpBAJIA.

[Tpn Hanmuuuu M30MpPaTEebHOTO UCTUPAHUS KEpHA, CYIIECTBEHHO MCKaXKAIOIIEro pe3ysbTa-
Thl OMPOOOBaHUS, €r0 JOCTOBEPHOCTh MO CKBRXMHAM 3aBepsieTCs] ONMPOOOBAHUEM COTPSKEHHBIX
TOPHBIX BBIPAOOTOK.

JIOCTOBEPHOCTH MPUHSATOTO METOA U crocoba onmpoOOBaHUs KOHTPOIHPYETCs OoJiee mpe-
CTaBUTEJIbHBIM CIIOCOOOM, KaK MPaBHUJIO BAJIOBBIM, PYKOBOJICTBYIOCH C COOTBETCTBYIOLIUMHU HOP-
MaTUBHO-METOJIMYECKUMU JOKYMEHTaMHU. {7151 3T0il 1einu HeoOX0AMMO TaK»Ke UCTIOIb30BaTh JaH-
HBIE TEXHOJIOTHYECKHX MPOO, BAIIOBBIX MPOO, OTOOPAHHBIX ISl OTpE/IeieHHs] 00 bEMHOM MacChl B
LEeINKaX, U Pe3yJbTaTbl OTPaOOTKH.

Jlis AecTBYIOIUX NPEANPUITUNA JOCTOBEPHOCTh MPUHATHIX CIIOCOOOB OMPOOOBAaHUS 3aBe-
PSIETCST CONOCTABIIEHUEM B TIpe/iesiaX OJHUX U TEX e TOPU30HTOB, OJIOKOB UM YIaCTKOB MECTO-
POKICHUS TAHHBIX, MTOJYYCHHBIX Pa3/IeIbHO 110 TOPHBIM BEIPa0OTKaM M OYPOBBIM CKBaKWHAM.

O0beM KOHTPOJIBHOTO OMPOOOBAHUS JIOJKEH OBITh JOCTATOYHBIM JUIsl CTATUCTUYECKOM 00-
paboOTKH PE3yNbTaTOB U 0OOCHOBAHHBIX BHIBOJIOB 00 OTCYTCTBUU WU HAIMYUU CUCTEMATHUYCCKHIX
omu0OOoK, a B clIydyae HEOOXOIUMOCTH — ¥ JIJISl BBEJICHUS TIOTMPABOYHBIX KOI(PPUITUEHTOB.

30. O6paboTka mpod MPOU3BOJIUTCS MO CXeMaM, pa3pabOTaHHBIM JJIsl KaXJI0r0 MECTOPOXK-
NEHUs WIM MNPUHATBIM O AHAJOTHM C OJHOTUIIHBIMU MECTOPOXIAEHUAMH. OCHOBHBIE U KOH-
TpOJIbHBIE TPOOBI 00pabaTHIBAIOTCA MO OHOM CXEME.

KauecTBo 00pabOTKH JHOKHO CUCTEMATHUYECKH KOHTPOJIUPOBATHCS IO BCEM OIEpAIUsIM B
4acTu 000CHOBaHHOCTH Kod(dduimenta K u cobmonenns cxeMbl 00padoTku. Heo6xoaumo pery-
JIIPHO KOHTPOJIUPOBATH YUCTOTY MOBEPXHOCTEH IPOOUIBHOTO 000PYI0BAHUS.

OO06paboTKka KOHTPOIBHBIX KPYITHOOOBEMHBIX MPOO MPOU3BOAUTCS 1O CIEIHAIBEHO COCTAB-
JIEHHBIM IIPOTrpaMMaM.

31. Xummnueckuil coctaB py.l AOHKEH U3y4aThCs € TIOITHOTOM, 00ecreYrBaIoONIeii BhISIBICHHUE
BCEX OCHOBHBIX, OMYTHBIX MOJE3HBIX KOMIIOHEHTOB, BPEAHBIX MPUMECEH U MIJIAKOOOPa3yIOLIUX
KOMITOHEHTOB. CoJiepKaHUsS WX B PYIE ONPEACIAIOTCS aHAIM3aMH MPO0 XUMUYECKUMH, CIECK-
TpaJIbHBIMU, (PU3MUYECKUMHU U IPYTUMU METOAAMH, YCTAaHOBJICHHBIMU TOCYJAapPCTBEHHBIMU CTaH-
JapTaMy Win yTBepxkaeHHbIMU HayunbsiM coBeToM no aHanutudeckuM metogam (HCAM) u Ha-
YYHBIM COBETOM 110 METOJaM MUHepanorndeckux ucciaegosannii (HCOMMMUN).

N3yueHue B pyaax MOMYTHbIX KOMIIOHEHTOB IPOU3BOAUTCS B COOTBETCTBUM C YTBEPKICH-
HbIMU «PeKOMeHIanusAMU M0 KOMILJIEKCHOMY HM3YyYE€HHUIO MECTOPOXKIEHUW M IMOJACYETY 3alacoB
MOITYTHBIX ITOJE3HBIX MCKOIMAEMBIX U KOMIIOHEHTOB», yTBepxkaeHHbIMU MIIP Poccum B ycra-
HOBJICHHOM TIOPSIJIKE.

PsnioBeie TpoObl aHAIM3UPYIOTCS HA BCE KOMIIOHEHTHI, COJIEPKaHUe KOTOPBIX YUUTHIBACTCA
MIPU OKOHTYPUBAHUU PYIHBIX T€J MO MOIIHOCTH.

Ha mecTtopoxxneHusix cynbQUIHBIX METHO-HUKEIIEBBIX Py PSIOBBIE MPOOBI aHATTU3UPYIOT-
Csl Ha HUKEIb, Me/ib, KOOAIBT U CEPY, a B PyJaxX C MOBBILICHHBIM COAEPKAHUEM IJIATUHOUJIOB U
30J10Ta OMpPEAETSAI0TCA TaKXKE U 3T KOMIOHEHTHI. [[pyrue moyie3Hble KOMIIOHEHTHI (cepedpo, ce-
JIeH, TEJUTYp | Jp.), BpeIHbIC TpUMecH (IIMHK, CBUHEII, MBIIIbSK, (TOpP, KaAMHUI, BUCMYT), a TaK-
xKe 1uakooopaszyromue koMnoHeHTsl (Si0,, Fe 03, FeO, A1,0;, MgO u CaO) onpenensitorcs
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0OBIYHO IO TPYIIIOBBIM MTPOOaM.

Ha MecTopoXxIeHHsIX CHIIMKATHBIX HUKENIEBBIX PYI B PAJOBBIX MpoOax OmpenesstoTcs Hu-
Kellb, KOOAJIBT M kKejne30 (Il KeNe3UCThIX pazHocTel). [ pymnmoBbie npoObl aHAIU3UPYIOTCA Ha
HUKEJb, KOOAIBT, KeJIe30, Ha IutakooOpasyriiue koMrnoHeHTsl (Si0,, Al,O3, MgO, Fe,03, CaO,
nnorga FeO, MnO, TiO,) u Bpeaubie npumecu (Cr,O3, Cu u P,0:s).

Ha MecTopokIeHHsX apCeHUTHBIX U CYJIb(OapCEHUIHBIX HUKEIEBBIX U KOOAIBTOBBIX DY/l B
PAIOBBIX TPOOAaX OMPENENSIOTCS HUKENb, KOOAJIbT, WHOTIA MBIIIBSIK, B TPYIIOBBIX — MEJb,
MBIIIBSK, BUCMYT, 30J10TO, cepedpo, cepa, cypbMa, CBUHEL], IIMHK M MIJIAKOOOpa3yroIIfe KOMIIO-
HeHTHI (S10,, CaO u MgO).

[Topsiok 0ObeauHEHUS PAIOBBIX IPOO B IPYNIIOBBIE, UX PA3MEIIEHHUE U 00Iee KOJIUYECTBO
JOJKHBI 00ecreuynBaTh paBHOMEPHOE OMPOOOBAHNE OCHOBHBIX PA3HOBUAHOCTEH PyJ Ha MOMYT-
Hbl€ U [UIAKOOOpa3yrolire KOMIIOHEHTHl U BpeHbIe MPUMECH U BBIACHEHHE 3aKOHOMEPHOCTEH
M3MEHEHHUS UX COJICP>KaHUM MO MPOCTUPAHUIO U MAJICHUIO PYIHBIX TEII.

Ha MecTopoXIeHHSX CHIMKATHBIX HUKEIEBBIX pPyJ NUIAKOOOPA3yIOIHe KOMITOHEHTHI
JIOJKHBI OBITh M3YYEHBI BO BCEX CKBa)KMHAX I10 CETH, COOTBETCTBYIoMIEH Kateropuu C;.

JUJis BBISICHEHHSI CTETICHH OKHUCIICHUS CYJIb(QUIHBIX, APCEHUIHBIX U CYTb()OapCeHUIHBIX Py
Y YCTAHOBJICHUS] TPAHULIbI 30HBI OKUCIICHUS, a TakXKe JJIsI ONMPEACIICHUS] KOJMYEeCTBAa HUKENS U
KoOaJibTa, CBA3aHHBIX C CUJIMKATaMU, JOJKHBI BBITOJTHATHCS (ha30BbIe aHAIIU3HI.

32. KauecTBO aHAJIM30B IPOO HEOOXOUMO CUCTEMATHUYECKH MPOBEPSATh, @ PE3yJIbTaThl KOH-
TPOJIsi CBOEBpEMEHHO 00pabaThIBaTh B COOTBETCTBUU ¢ MeToaudeckuMu ykazaHusimu HCAM u
HCOMMMU. T'eonoruveckuii KOHTPOIb aHAINU30B MPOO CIEAYET OCYIIECTBISATh HE3aBUCUMO OT
71a00paTOPHOTO KOHTPOJISI B TEYEHUE BCETO MEPUOa pa3BeAKU MecTopoxaeHus. KoHTpouto moji-
JeXaT pe3ysbTaThl AHAIIM30B HAa BCE OCHOBHBIE, MOIYTHBIE, IINIAKOOOPA3yIOIIUEe KOMIOHEHTHI U
BpEJHbIE IPUMECH.

33. Jlna ompeneieHUs BEIMYMUH CIy4yalHBIX IOTPEHNIHOCTEH HEO0OXOAMMO MPOBOJIUTH
BHYTPEHHUI KOHTPOJIb MyTeM aHalM3a 3allM(ppPOBAHHBIX KOHTPOJBHBIX NMPOO, OTOOPAaHHBIX W3
TyONMKATOB aHATUTUYECKUX MPOO, B TOU ke 1aboparopuu, KOTOpas BHITIOIHSET OCHOBHBIC aHa-
JIU3BL.

JI1s1 BBISIBIIGHUMS] U OLIEHKH BO3MOJYKHBIX CHCTEMATHYECKUX IMOIPEIIHOCTEN JTOJDKEH OCyIIe-
CTBIIATHCSl BHEIIHUI KOHTPOJIb B JIADOpaTOpHH, MMEIOIIEH CcTaTyc KOHTpoJdbHOW. Ha BHemmHwmii
KOHTPOJIb HAIIPABJISIIOTCS TYOJIMKATH aHATUTUYECKUX P00, XpaHsIIHecs B OCHOBHOU j1aboparo-
pUM U TpONIENIINEe BHYTPEHHHUH KOHTposb. [Ipu Hamuuumm craHgapTHbIX 00OpaslioB cOCTaBa
(COC), aHanOrMYHBIX HCCIEAYEeMbIM MpoOaM, BHEIIHHH KOHTPOJb CJIEAYeT OCYIIECTBIATH,
BKJIFOYAs VX B 32U (DPOBAHHOM BHUJIE B MAPTHUIO MPOO, KOTOPHIE CAIOTCS HA aHAIHN3 B OCHOBHYIO
nabopaTopuio.

[IpoOs1, HampaBisieMble HA BHYTPEHHUN M BHEIIHUNA KOHTPOJIb, JOJDKHBI XapaKTepU30BaTh
BCE Pa3HOBUIHOCTH PYJ MECTOPOXKICHHUS U KiIacchl cojiepkaHuil. B oOsi3aTensHOM mopsiake Ha
BHYTPEHHHI KOHTPOJIb HANPABIIIOTCS BCE MPOOBI, MMOKA3aBIINEe aHOMAJILHO BBICOKHE COJIEpIKa-
HUS AaHAIU3UPYEMbIX KOMIIOHEHTOB.

34. O6beM BHYTPEHHETO M BHEIIHETO KOHTPOJIS JOJKEH 00eCIeUUTh MPEACTaBUTEIbHOCTh
BBEIOOPKHM M0 Ka)XJIOMYy KJIAcCy COACpXaHWUU W TEPHOIy pa3BelIKH (KBapTall, MOJYTOAWE, TOM).
[Ipu BbIIETIEHUHN KJIACCOB CIEAYET YYUTHIBATh MapamMeTpbl KOHAUIUN JJIsl MMOJCYeTa 3amacoB —
00pTOBOE U MHUHMMAaJIbHOE MPOMBIIUIEHHOE cojepxaHue. B ciiydae 60ibIIoro uncia aHaiau3u-
pyembix ipo6 (2000 u Gosiee B TOJ) HA KOHTPOJIBHBIC aHAIM3BI HANPaBIseTCs 5 % OT ux o0IIero
KOJIMYECTBA; PU MEHBIIIEM YHUCIIe MPOO MO KaXAOMY BBIJICICHHOMY KJIACCy COACPKAHUH JTOIKHO
OBbIThH BBIMOJIHEHO HE MeHee 30 KOHTPOJIbHBIX aHAJIM30B 32 KOHTPOJIUPYEMbIH IEPUO/.

35. O0OpaboTKa JaHHBIX BHYTPEHHETO M BHEIIHET0 KOHTPOJS MO KaKIOMY KJaccy conaep-
YKaHWM MMPOU3BOJAUTCS IO NEPUoAaM (KBapTall, OJIYTroaue, roa), pa3AeibHO M0 KaKIOMY METOLY
aHajau3a U J1abopaTOpUHU, BHITIOIHSIONIEH OCHOBHBIE aHaIN3bl. OlIEeHKa CUCTEMAaTHUYECKUX PacXo-
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KaeHul 1o pezynbrataM aHanuza COC BBIIONHAETCS B COOTBETCTBUU C METOJIMYECKUMHU yKa3a-
HusMu HCAM no cratuctudeckoit o00paboTke aHATUTUYECKUX JaHHBIX.

OtHOCuUTENbHAs CPEIHEKBAIpaTUYECKasi IMOrPEIIHOCTh, OINpEeJCHHAas MO pe3yJbTaTaMm
BHYTPEHHET0 KOHTPOJIS, HE JJOJKHA MPEBBIIIATh 3HAYSHUH, yKa3aHHBIX B Ta0u. 4. B mpoTuBHOM
cllydae pe3yJbTaThl OCHOBHBIX aHAJIM30B JJisl TAaHHOTO KJlacca COAEpKaHUN U mepuojaa paboThl
naboparopuu OpakyroTcs U Bce MPOObI TOJJICKAT MMOBTOPHOMY aHAIU3Y C BBIIOJTHCHHEM BHYT-
PEHHEro reoJIOTMYecKOro KOHTpouis. OJIHOBPEMEHHO OCHOBHOW Nlabopatopuei JOMKHBI ObITh
BBISICHEHBI IPUYMHBI Opaka U MPUHATHI MEPHI 110 €r0 YCTPAHEHHUIO.

36. [Ipu BbIABICHUHU IO JAHHBIM BHEIIHETO KOHTPOJISI CUCTEMATUUYECKHX PACXO0XKICHHI
MEXIy pe3yabTaTaMy aHaJTU30B OCHOBHON M KOHTPOJHUPYIOMIEH J1abopaTopuii IPOBOIUTCS ap-
OUTpaXKHBIA KOHTPOJb. DTOT KOHTPOJb BBHINOJHAETCSA B JJAOOpaTOpUU, UMEIONIEeH cTatyc apOuT-
paxkHoi. Ha apOutpaxxHblii KOHTPOJIb HAIMPaBISAIOTCA XpaHsUIMECs B Ja0OpaTOpUM aHaUTHYe-
CKHe TyOJMKATHI PSAOBBIX P00 (B MCKIIIOUUTEIBHBIX CIydasX — OCTATKH aHAIUTUYECKUX TPO0),
M0 KOTOPBIM HMMEIOTCSI PE3yJIbTaThl PSAJOBBIX M BHEIIHUX KOHTPOJIBHBIX aHanu30B. KoHTpoiro
noanexat 30-40 nmpob mo KaxxaoMy Ki1accy coJiep KaHHi, 10 KOTOPOMY BBISBIIEHBI CUCTEMaTHye-
ckue pacxoxaeaus. [Ipu Hammuun COC, aHaTOTUYHBIX UCCIIENYEMBIM TIPOOaM, UX TaKXKe CIeIy-
€T BKJII0YATh B 3alIM(POBAHHOM BHUJE B IMAPTHUIO NIPOO, claBaeMbIX Ha apOuTpax. s Kaxmoro
COC nomxHO ObITH OTy4eHO 10—15 pe3yapTaToB KOHTPOJIBHBIX aHATTU30B.

Tadomuna 4
IIpeaeabHO 10MyCTHMBIC OTHOCUTE/IbHbIE CPEAHEKBAAPATHYECKHE
NOTPEIHOCTH AHAJTHU30B 110 KJIACCaM CO/IePKAHUH

Kiacc co- Kiacc co-
Hi%);i}g_m [IpenenbHO nomyc- Hi%ﬁi}g_m [IpenenbHO momyc-
THUMasi OTHOCH- THUMast OTHOCH-
Kowmrmo- HEHTOB B Kowmrmo- HEHTOB B
TeJbHas CpeIHe- TeJbHas CpeHe-
HeHt pyxe, % KBaJpaTU4ecKas HeHt pyxe, % KBaJpaTH4eCcKas
(Au, Ag, Hor o (Au, Ag, o
Se, Te. peuHocTh, % Se, Te. MOTPEUIHOCTh, %
r/T)* r/T)*
1 2 3 4 5 6
Ni 1-2 5 Te 100-500 17
0,5-1 7 50-100 22
0,2-0,5 10 20-50 25
Co >1 2,5 5-20 30
0,5-1,0 3,5 1-5 30
0,1-0,5 6,0 Cr,04 10-20 2,5
0,05-0,1 10 5-10 3
0,01-0,05 25 1-5 5
Cu 1-3 5,5 0,1-1 8,5
0,5-1 8,5 P,Os 0,1-0,3 11
0,2-0,5 13 0,05-0,1 15
0,1-0,2 17 0,01-0,05 25
S 30-40 1,2 0,001-0,01 30
20-30 1,5 Si0, >50 1,3
10-20 2 20-50 2,5
2-10 6 5-20 5,5
1-2 9 1,5-5 11
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1 2 3 4 5 6
Au 4-16 18 Fe,0; 10-20 3
1-4 25 5-10 6
0,5-1 30 1-5 12
<0,5 30 FeO 5-12 5,5
Ag 100-300 7 3,5-5 10
30-100 12 <3,5 20
10-30 15 MgO 20-40 3
1-10 22 10-20 4,5
0,5-1 25 1-10 9
Se 100-500 15 A1,0; 15-25 4,5
50-100 20 10-15 5
20-50 25 5-10 6,5
5-20 30 1-5 12
1-5 30
* Ecnin BbII€JIEHHBIE HA MECTOPOXK/IEHUHU KIIACChI COAEPKAHUM OTIMYAIOTCS OT YKa3aHHBIX,
TO MPEJIENIbHO 1OMYCTUMBbIE OTHOCUTENbHbIE CPEIHEKBAIPATUYECKUE ITOTPEIIHOCTH OTIpeie-
JSIFOTCSI MHTEPIIOJIALUEN

[Tpu moaTBepkIeHUN apOUTPAKHBIM AHAIM30M CHCTEMATHUYECKHUX PACXOXKIECHUH CIEeIyeT
BBISICHUTH UX MPUYHHBI U Pa3padoTaTh MEPONPHUATHS MO0 YCTPAHCHHUIO HEAOCTATKOB B paboTe OC-
HOBHOHM J1a00OpaTOpHM, a TaKKe PEIIMTh BOMPOC O HEOOXOIWMOCTH MOBTOPHOTO aHajIu3a BCEX
po0 JAHHOTO KJIacca | Mmepruoia paboThl OCHOBHOM JIa00paTOpHUH WK O BBEJICHUU B PE3YIIHTATHI
OCHOBHBIX aHAJIM30B COOTBETCTBYIOIIETO MMONpaBoyHOro kKoddduimenta. be3 apourpaxxHOTro
aHaJM3a BBEJEHUE MTOMPABOYHBIX KOA(DPHUIIMEHTOB HE TOMYCKAeTCS.

37. Ilo pe3ynpTaTaM BBIOJHEHHOTO KOHTPOJS orpoOoBanus (oT6opa, 00paboTku mpod u
aHAJIM30B) JIOJKHA OBITH OIICHEHAa BO3MOXKHASI MOTPEIIHOCTh BBIICTICHUSI PYAHBIX MHTEPBAJIOB U
ompeieNIeHUs UX TTapaMeTpOB.

38. MuHepaIbHBIM COCTAaB MPUPOIHBIX PA3HOBUIAHOCTEH W MPOMBIIIJIEHHBIX THUIIOB PYI, UX
TEKCTYPHO-CTPYKTYPHBIE OCOOEHHOCTH M (PU3UYECKHE CBOMCTBA JIOJDKHBI OBITh U3YYEHBI C TIPH-
MEHEHHUEM MUHEpaJIOTro-nieTporpadpuuecknx, GU3NIECKNX, XUMUIECKUX U JIPYTUX BUOB aHAIHN3a
M0 METOJIUKAM, YTBEP)KJICHHBIM HayYHBIMH COBETAMHU MO MHUHEPAIOTHYECKUM U aHATUTUYECKUM
Meronam uccieaoanuss (HCOMMU, HCAM). Ilpu 3Tom Hapsiny ¢ OnHCaHUEM OTAEIbHBIX MU-
HEPAJIOB, XapaKTEPUCTUKOW HMX (PU3NISCKUX CBOUCTB MPOW3BOAMTCS TAKXKE KOJIUYECCTBEHHAS
OIICHKA WX PacCIPOCTPAHEHHOCTH.

B cynbhumHBIX MeIHO-HUKENEBBIX, apCEHUIHBIX U CYIb(OApPCECHUIHBIX pPyJax o0codoe
BHUMAaHHE JIOJDKHO OBITH yJIIEJICHO MHHEpajaM, COACpKAIUM HHUKEIh, KOOAIbT, MEIlb W TUIATH-
HOWJIBI, OTPEICIICHUI0 UX KOJIWYECTBA, BBIICHEHUIO WX B3aUMOOTHOIICHUN MEXIy COO0OM M C
JIPYTUMH MUHEpajgaMu (HaJIu4ue U pa3Mepbl CPOCTKOB, XapaKTep CpacTaHus), pa3MepOB 3epeH U
COOTHOIIIEHUH PA3IMYHBIX MO KPYITHOCTH KJIACCOB; ISl Py, TPEOYIOMUX 0OOTAIICHHUS, TOJKHO
OBITH OIIPENIETICHO KOJIMYECTBO HUKEIS M KOOAIIbTa, HE CBSI3AHHBIX C CYJIb(QUIaMHA U YXOISIINX B
XBOCTBI.

JI71sl CUITMKaTHBIX HUKEJIEBBIX PYJ KOPHI BBIBETPUBAHUS YJIBTPAOCHOBHBIX IMOPOJI IEPBOCTE-
MIEHHOE 3HAYCHHE MMEIOT CBEACHHS O MX XMMHYECKOM COCTaBE€, 3aKOHOMEPHOCTSX pacrpeserie-
HUS B TpEJeNax PYIHBIX TEN HHUKENs, KoOaabTa, MIIakooOpa3yonuX KOMIIOHEHTOB, TPUOKCHIA
XpoMa M JPYTuX BPEIHBIX MpuMecei. Hapsay ¢ 3TuM HomkeH OBITh ONpeaesieH MUHEpaIbHbIN
COCTaB, TIIATEILHO U3YyYEeHBI MUHEPAJIbI, COJIEPIKAIINE HUKETh U KOOAJIBT.

B mporiecce MuHEpATOTHYECKUX UCCIICOBAHUHN JTOJDKHO OBITh H3YUYEHO pacCIpeeIeHIe OC-
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HOBHBIX, TIOITYTHBIX KOMIIOHEHTOB U BPEIHBIX MIPUMECEH B COCTaBJICH X OaaHc mo opmMam Mu-
HEPAJIbHBIX COCTUHEHUN.

39. Onpenenenrie 00bEMHON MACChl M BIIAXXHOCTH HEOOXOAMMO MPOU3BOAUTD ISl KAXKIOU
BBIJICJICHHOW TMPUPOIHON Pa3HOBUIHOCTH Py, BHYTPUPYIHBIX HEKOHAUIIMOHHBIX TPOCIOCB H
BMEIIAIOIIUX TOPOJ, PYKOBOJCTBYSACH COOTBETCTBYIOITUMHU HOPMATUBHO-METOIUYECKUMHU JTOKY-
MEHTaMHU.

O0beMHass Macca TUIOTHBIX Py OMpPENeNseTCs TJIABHBIM 00pa3oM IO MPEeCTaBUTEIHHBIM
napadUHUPOBAHHBIM 00pa3liaM U KOHTPOIHMPYETCS pe3yabTaTaMH €€ ONMpPEACNICHHS B ICTHKaX.
O0beMHast Macca PHIXJIBIX, CHIIBHO TPEIUHOBATHIX M KABEPHO3HBIX Py, KaK MPABHIIO, OMPEIes-
ercs B nenukax. OnpeaeneHue 00beMHON MacChl MOKET ITPOU3BOJUTHCS TAK)KE METOJOM IOTJIO-
IIEHUS PACCETHHOTO TaMMa-U3JIyIeHHs MPH HATMIUU HEOOXO0UMOT0 00heMa 3aBEPOUHBIX paboT.
OnHOBpPEMEHHO C OmpeaeieHneM 00BEMHONW MacChl Ha TOM K€ MaTepuajie OmpeaessaeTcsl BiIax-
HOCTh pya. OOpa3ibl u MPOOKI IS OTpeIeICHIs] 00bEMHON MacChl M BIIAXXHOCTH JOJKHBI OBITh
OXapaKTePU30BaHBI MUHEPAIOTHYECKH U MTPOAHAIM3UPOBAHBI HA OCHOBHBIE KOMITOHCHTHI.

40. B pesynprare U3y4YeHUS XHMHUYECKOTO, MHUHEPAIBHOTO COCTaBa, TEKCTYpPHO-
CTPYKTYPHBIX OCOOECHHOCTEH M (PU3NYECKUX CBONCTB Py YCTAHABIIMBAIOTCS MX MPUPOJHBIC pa3-
HOBUJHOCTH U TIPEJBAPUTEILHO HAMEYAIOTCS MPOMBIIIICHHBIE (TEXHOJIOTHYECKHUE) THITBI PYII,
TpeOYIOIINE CEIEKTUBHOM T0OBIUM U pa3iebHON IepepaboTKH.

OKoHUaTeIbHOE BBIJICJICHUE MPOMBIIUICHHBIX (TEXHOJOTHYECKUX) THUIIOB U COPTOB PYA
MIPOU3BOJIUTCS TI0 PE3YIbTaTaM TEXHOJIOTHYECKOTO M3YYCHHS BBISBICHHBIX Ha MECTOPOXKICHUU
IIPUPOJHBIX Pa3HOBUIHOCTEM.

IV. N3yueHne TeXHOJIOrH4eCKHX CBOCTB Py

41. TexHOIOTMYECKUE CBOMCTBA Py, KaK MPaBUIIO, U3y4alOTCs B JIAOOPATOPHBIX M MOJIY-
MIPOMBIIIJIEHHBIX YCIOBUSX HAa MUHEPAJIOr0-TEXHOJIOTHYECKUX, MAJIBIX TEXHOJOTUYECKHUX, J1abo-
PaTOPHBIX, YKPYIMTHEHHO-JIA00PATOPHBIX M MOIYNPOMBIIIICHHBIX TTpobax. [Ipu uMmeromeMcst ombI-
T€ MPOMBIIIJIEHHON TepepabOTKH JJIsl JIETKOOOOTaTUMBIX Pyl JOMYCKAETCs UCIOIb30BaHUE aHa-
JIOTUU C W3BECTHBIMH MECTOPOXICHHSIMH, IMOATBEPKICHHONW pe3ysibTaTaMu J1abOpaTOPHBIX HC-
cienoBaHuil. J{ns TpyJHOOOOTAaTUMBIX WIJIM HOBBIX THUIIOB DY, OMBIT MepepabOTKA KOTOPHIX OT-
CYTCTBYET, TEXHOJOTUUYECKHE HCCIEAOBAHUSA PyA M, B Clydyae HEOOXOIUMOCTH, MPOAYKTOB HX
oboramieHust TOJKHBI TIPOBOJAUTHCS IO CHEIHAIBHBIM MTPOTrpaMMaM, COTIIACOBAHHBIM C 3aWHTE-
PECOBaHHBIMU OPTraHU3ALUSIMHU.

OT60p P06 117151 TEXHOJIOTHYECKUX MCCIIeI0BAaHUMN Ha Pa3HBIX CTAAUSIX T€0JIOrOpa3BeI0Y-
HBIX paboT clieIyeT BBITIOJHATH B COOTBETCTBUU CO CTaHAAPTOM POCCHIICKOTO re0Ioru4ecKoro
obmectBa CTO Pocl'eo 09-001-98 «TBepbie mosie3HbIE UCKOMIAEMBIE i TOPHBIC MTOPOIBL. Tex-
HOJIOTHYECKOE OMPOOOBaHNE B MPOIIECCE TE0IOTOPa3BEIOUHBIX pad0T», YTBEPKIEHHBIM U BBE-
neHHbIM B aerctBue [loctanoBnenneM [Ipesnanyma UcnonuurensHoro komurera Beepoccuit-
CKOTr'0 reosiorudeckoro oomiectna (ot 28 nexadpst 1998 r. Nel17/6).

42. J1ns BbIACICHUS] TEXHOJOTUUECKUX TUIIOB U COPTOB PYJ MPOBOAUTCS T€OIOTOTEXHOJIO-
THYECKOE KapTHUPOBAHKE, TP KOTOPOM CETh ONMPOOOBAHUS BHIOUPAETCS B 3aBUCUMOCTH OT YHCIa
Y 4aCTOTHI IEPEMEKAEMOCTH MPUPOIHBIX PA3HOBUIHOCTEH PYI.

MuHepanoro-TeXHOJIOTHYECKUMU M MaJIbIMU TEXHOJOTUYECKUMU MpoO0aMu, OTOOpaHHBIMU
10 OMPEICIICHHON CETH, JOJKHBI ObITh OXapaKTEPU30BaHbI BCE MPUPOAHBIE PA3HOBUIHOCTHU PY/,
BBISIBJICHHBIE Ha MecTopoxkaeHuu. [lo pesynbTaTaM HMX HCIHBITAHUN TPOBOAUTCA T€0JIOrO-
TEXHOJIOTUYECKAsl TUMHU3ALHUS PYJl MECTOPOKIACHUS C BBIJICJICHUEM ITPOMBIIUICHHBIX (TE€XHOIOTH-
YECKUX) TUIIOB U COPTOB, M3y4aeTCs MPOCTPAHCTBEHHAsI K3MEHUHUBOCTh BEILIECTBEHHOTO COCTaBa,
(hUBUKO-MEXaHUYECKUX M TEXHOJOTHMYECKHUX CBOWCTB PYJ B Mpelaesiax BbIAEICHHBIX MPOMBIIII-
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JICHHBIX (TE€XHOJIOTUYECKHX) THUIIOB U COCTABJISIIOTCSI T€0JIOTO-TEXHOJIOTHYECKUE KapThl, TIJIAHBI U
paspessl (B coorBeTcTBUH cO CTO Pocl'eo 09-002-98 «TBepapie Mmosie3HbIE MCKOMAEMbIE U
TOpPHBIE TOPOJbI. ['€0JI0r0-TEXHOIOTUYECKOE KAapTUPOBAHUE», YTBEPXKJICHHBIM U BBEJCHHBIM B
nevicteue [loctanoBnenuem Ilpesnanyma McnonHurensHOoro komurera Beepoccuiickoro reosio-
rudeckoro oomectra (ot 28 mexadbps 1998 r. Nel7/6).

Ha maGopaTopHbBIX U yKpYITHEHO-TA00PaTOPHBIX MPOOaxX JOHKHBI OBITh M3YUYEHBI TEXHOJIO-
TUYECKHE CBOMCTBA BCEX BBIJICIICHHBIX MPOMBIIUICHHBIX (TEXHOJIOTMYECKUX) TUIIOB PYJl B CTEIe-
HU, HEOOXOIMMOM JIJIs BEIOOpA ONTUMAJILHON TEXHOJIOTHYECKONW CXeMBbI MX TIEpepabOTKH U OIpe-
JICJICHUST OCHOBHBIX TEXHOJOTUYECKUX TOKa3aTeseil o0oTaieHus 1 Ka4ecTBa MOoJydaeMoi mpo-
nykuud. [Ipy 5TOM Ba)KHO ONpPEJEIUTh CTENEHb U3MEbUYaeMOCTU Py, KOTopas 00eCeyuT MaK-
CUMAaJIbHOE BCKPBITHE IIEHHBIX MUHEPAJIOB MMPU MUHUMAJIHLHOM OIINIAMOBAHUHU U COPOCE MX B XBO-
CTBI.

[TonynpoMbIlIEHHbIE TEXHOJIOTHUYECKUE MPOOBI CIyXaT Il MPOBEPKU TEXHOJIOTHUECKUX
CXEM U YTOYHEHHS ToKa3aTenei o0oranieHust py/ i, MOJyIeHHbBIX Ha 1a00paTOPHBIX MPoOax.

[TonynpoMBIIIEHHBIE TEXHOJIOTHYECKHE UCIBITAHUS MPOBOJATCS B COOTBETCTBUU C MPO-
rpaMMoOH, pa3pabOTaHHOW OpraHM3aliell, BBINOIHSIOMENH TEXHOJIOTUMYECKUE HCCIET0BAHUS, CO-
BMECTHO C HEIPOIOJB30BaTENIeM W COTJIACOBAHHOW C MPOEKTHOH opranu3aiueid. OToéop mpod
MPOU3BOAUTCS MO CHEIUATIBHOMY MPOEKTY.

YKpyIHEHHO-1a00paTOpHBIE M TOJTYMPOMBIIIUICHHBIE TEXHOJOTHUUYECKUE MPOOBI JOJIKHBI
OBITh TIPEICTABUTEIHHBIMH, T. €. OTBEYATh M0 XUMUYCCKOMY U MHHEPAJIHLHOMY COCTaBY, CTPYK-
TYPHO-TEKCTYPHBIM OCOOEHHOCTSIM, (DM3UYECKUM W JAPYTMM CBOHCTBAM CPEIHEMY COCTAaBY PYI
JAHHOTO TIPOMBIIUICHHOTO (T€XHOJIOTHYECKOr0) THUIA C YYETOM BO3MOXKHOTO pa3yO00KHWBaHHS
PYAOBMEIIAIOIIAMH TOPOIAMMU.

43. Tlpu npoBeIeHUN TEXHOJIOTMYECKUX UCCIIECIOBAHUM PYJ PEKOMEHAYETCS U3YYUTh BO3-
MOYKHOCTh HX PAAUOMETPUUYECKON (PEHTTeHOPaJIMOMETPUYECKOM U Ap.) cemnapanuu. PykoBo-
JCTBYSICh COOTBETCTBYIOIIIUMH METOJAMYECKUMH JTOKYMEHTAMH, TOJDKHBI OBITh YCTAaHOBJIEHBI (hu-
3UYECKUE MPU3HAKU, KOTOPbIE MOT'YT OBITh MCIOJIB30BAaHbl JJIsl pa3/ielieHHs] PyJIHON Macchl, IO-
KYCKOBasi KOHTPACTHOCTb PY/Ibl, OLIEHEHbl MOKa3aTeJM PaJUOMETPUUYECKOro oOoramieHus Mpu
Pa3IMYHBIX 3HAYECHHUSX TPAHUYHBIX COJIEP’KAHUN PYIHBIX KOMIIOHEHTOB. [Ipu MONIOXKUTEIBHBIX
pe3yiabpTaTax He0OXOJUMO YTOYHUTH MPOMBIIUICHHbIE (TEXHOJIOTHYECKUE) TUIBI Py, TpeOyro-
IIMe CEJICKTUBHON TOOBIYM, WIHM MOATBEPIUTH BO3MOKHOCTh BaJIOBOM BHIEMKH PYTHOW MAacCChI, a
TaKKe OMPEICIUTh ONTUMATBHYIO CXeMY paIuoOMETpUIECKOro odoramieHus. JlanpHelIme uembli-
TaHUsI CIIOCOOOB MEPEPaOOTKU Py MPOBOMITCS C YUYETOM BO3MOXKHOCTEH M DKOHOMHYECKON -
(EeKTUBHOCTH BKIIIOUEHUS B OOIIYIO TEXHOJIOTHUECKYIO CXeMy OOOTallleHus pyJ paaIuoMeTpude-
CKOH cerapaliy; YyTOUHSIOTCS JaHHBIE M0 JPOOMMOCTH M M3MEIIbYaeMOCTH Py U HEOOXO0IUMOM
CTENEHU WU3MEJIbUCHUSI MaTepualia, JaHHbIE CUTOBBIX aHAJIMW30B MCXOJHOW PYyIbl U MPOAYKTOB
oOorareHusi, CBeJICHUS O TUIOTHOCTH, HACKIITHOW MacCe W BIAXKHOCTH UCXOAHOU PYIbI U TIPOTYK-
TOB OOOTaIICHMsI. Y CTAaHABIMBAIOTCS OCHOBHBIE TMOKA3ATEIH PAIMOMETPUUECKOTO O0OTAIEHUS —
BBIXOJI XBOCTOB M KOHIICHTpaTa, U3BJICYECHUE U COJIEPIKAHUE B HUX IMOJIE3HBIX KOMIIOHEHTOB, KO-
¢ purmeHt odboramieHusl.

44. Tlpu uccnenoBaHud 000TaTUMOCTH CYIb(UIHBIX U APCEHUIHBIX Pyl U3YYAIOT CTEIICHb
UX OKHCIICHUSI, MUHEPAJIbHBIN COCTaB, CTPYKTYPHBIE U TEKCTYPHbIE OCOOCHHOCTH, HaJUYHE IO-
MYTHBIX KOMIIOHEHTOB W BPEIHBIX MPUMECEH C UCIOJIb30BAHUEM MPUEMOB U METOJOB TEXHOJIO-
rudeckor MuHepanoruu. ONEeHUBAOT IPOOUMOCTh U U3MENIbYaeMOCTbh, MTPOBOJISAT CUTOBOM, JIHC-
MIEPCUOHHBIN U TPaBUTAIIMOHHBIN aHANU3bl. BRIOMPAIOT TEXHOJIOTHYECKYIO CXeMy OOOoTraieHus,
YCTaHABIIMBAIOT YHUCIIO CTAIUN M CTaIUAJIBHYIO KPYITHOCTh M3MeNbueHUs. OnpeaessitoT CrocoObl
oboraiieHuss U JTOBOJAKH KOHIIEHTPATOB W MPOMIIPOIYKTOB, COJEPIKAIINX MOMYTHbIE KOMITOHEH-
TBI.

45. B pe3ynbTaTe UCCIE0BAHUN TEXHOJIOTUYECKHE CBOMCTBA Py JOJKHBI OBITh U3YUEHBI C
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JETATBHOCTHIO, 00ECIICUYNBAIOIICH MOTYYEHNE UCXOAHBIX TaHHBIX, JOCTATOYHBIX JIJIsl POEKTUPO-
BAaHUS TEXHOJIOTUYECKOU CXEMBI UX MEPEePabOTKU C KOMIUIEKCHBIM M3BJICYEHUEM COJIEPKAITUXCS
B HUX KOMIIOHEHTOB, UMEIOIINX IMPOMBIIIJIEHHOE 3HAYCHHUE.

[TpombIinineHHbIe (TEXHOJIOTHYECKHUE) TUITBI U COPTa Py JOJDKHBI OBITh OXapaKTepU30BaHbI
10 COOTBETCTBYIOIIUM MPEAYCMOTPEHHBIM KOHIUIMSIMHM TOKA3aTeNIsIM, ONMpPEIEICHbl OCHOBHBIE
TEXHOJIOTUYECKUE MapaMeTphl 00oraieHus (BbIX0]l KOHIIEHTPATOB M UX XapaKTEPUCTHKH, U3BIIC-
YEHHUE MOJIE3HBIX KOMIIOHEHTOB B OT/EJIBHBIX ONEPALUAX U CKBO3HOE U3BIICUECHHE U JP.).

JIOCTOBEpHOCTh JAHHBIX, MOJYYEHHBIX B PE3YJIbTATE MOJYIPOMBIIUICHBIX UCIIBITAHUH, OllE-
HUBAIOT HA OCHOBE TEXHOJIOTMYECKOT0 M TOBapHOro OanaHcoB. Pa3Huiia B Macce MeTasia MeXIy
TUMH OallaHcaMu He JToJDKHA MpeBbimath 10 % u qomkHa OBITh pacpe/ieieHa MPOTOPIIUOHAIb-
HO Macce MeTajla B KOHIIEHTpaTax U XxBoctax. [lokazarenu nepepaboTKu CpaBHUBAIOT C MOKa3a-
TeJSIMH, TIOJIy9aeMbIMU Ha COBPEMEHHBIX OOOTAaTHTENIbHBIX (pabpukax M METAITypruyecKux 3a-
BOJAX IO NepepaboTKe HUKEIEBBIX U KOOAIBTOBBIX PY/I.

JIns MOIyTHBIX KOMIIOHEHTOB B COOTBETCTBUHM C «PEeKOMEHIaUHMsMH MO KOMIUIEKCHOMY
VM3YYECHUIO MECTOPOXKIACHUU U IMOJICUETY 3aMacoB IMOMYTHBIX MOJIE3HBIX MCKOMAEMbIX U KOMIIO-
HEHTOB», yTBepxkaeHHbIMU MIIP Poccuu B ycTaHOBJIEHHOM MOpPsIKE, HEOOXOAMMO BBIICHUTH
(dbopMBI HaxOXKJeHUS U OamaHC WX paclpeesieHus B MPOAYKTax oOorameHus W nepeneia KOoH-
IIEHTPATOB, a TAK)KE YCTAaHOBUTH YCJOBHS, BO3MOKHOCTh U SKOHOMHUYECKYIO 11€J1eCO00pa3HOCTh
HX U3BJICUCHHUSL.

JlomkHa OBITh M3y4eHA BO3MOXKHOCTH HCIIOJIB30BAHUS OOOPOTHBIX BOJ M OTXOJOB, TMOJIY-
YaeMbIX TP PEKOMEHIYEMOUW TEXHOJOTUUYECKON CXeMe MepepadOTKu MUHEPAITLHOTO CHIPBS, J1a-
Hbl PEKOMEHJJALIUU TI0 OYUCTKE MPOMCTOKOB.

46. B Poccuu niis noiydeHusl HUKENS U KOOallbTa B HACTOSIIEE BPEMsI UCIIOIb3YIOTCS PY/IbI
TOJIBKO JIBYX MPOMBIIIUICHHBIX THUIIOB: CYJb()HIHbIE METHO-HUKEICBBIC U CUIIMKATHBIC HUKEIICBBIE
KOpbI BHIBETPUBAHUS.

47. CynbhuaHable METHO-HUKEIEBbIC PYABl MO COIASPKAHUIO HUKENs MOJpa3/estoTcs Ha
Ooratblie (CIUTONIHBIE) U PSAIOBBIC (BKPATUICHHBIE).

PsitoBBbIe pyIBI IEYEHTCKOTO TUTIA TIOJBEPTAIOTCSI OOOTAIICHUIO ¢ TIOTYYeHUEM KOJUICKTHB-
HOTO MEIHO-HUKEJIEBOTO KOHIICHTpaTa. PAm0oBbIE py/Ibl HOPUIIBCKOTO THUITA OOOTAIAOTCS 1O Tpa-
BUTAIIMOHHO-()JIOTAIIMOHHON CXEeMe C IMOJTYyYEeHHEM HUKEIEBOTO, MEIHOTO, MUPPOTHHOBOTO U
TPaBUTAIIMOHHOTO KOHIEHTpaToB. [locienuuii mpeacrapiser co6ol 0OOTANCHHBIN MJIATHHOBBI-
MU METaJlaMU MPOJYKT.

Borartbie pyabl MEYEHICKOTO TUIIA C COJCPKAHUEM HUKENSA HE MeHee 1,5 % HampaBistoTCA
HEIMOCPEACTBEHHO B IUIaBKY. boratbie pyabl HOPUIBCKOTO THIA OOJIbIIEH YacThiO mepepadaThl-
BAIOTCSI 110 CXeMe OOOTAIEHUs C MOYISHUEM JIETKOW (PpaKiuu, mpeacTaBistomeid co0oi pso-
BYIO BKPAIUICHHYIO PYIY, HUKEJIEBOI0, METHOT0, MUPPOTUHOBOTO M TPaBUTAIMOHHOTO KOHIICH-
TparoB. YacTs GoraTeix pya 6e3 oOorameHus OTrpyKaeTcs i MpsSMOi epepadoTKH Ha MeTal-
JYPTUYECKHE 3aBOBI.

KomniekTuBHBIN MeTHO-HUKENIEBbI KOHIIEHTPAT TOJBEPraeTCs OKATHIBAHHIO M OOXKHIY B
CIIeIIMAIbHOM II€XE C MOJyYEeHHUEM OKaThIlel. B HacTosdinee Bpemsi IpOU3BOAUTCS 3aMEHA 3TOTO
mporecca Ha OpukeTnpoBaHue KoHIeHTpaTa. [lepepaboTka okaTeimieil (B manmpHEHIIeM Opuke-
TOB) BMeCTe C 00raToi pyJ10il OCyIIECTBISETCS B IUIABUIILHOM II€X€, KOHEYHOH MPOAYKIUEH KO-
TOPOTO SIBJSICTCS MEIHO-HUKENEBbIN (halHILITEHH.

[Toyuennast mpu obGoramieHnn nerkas (pakmusi nepepadaTbiBaeTCs COBMECTHO C BKpal-
JICHHBIMH PYyJIlaMU Ha 000TaTUTENBHON (haOpHKe C MOTyYEeHUEM CEICKTUBHBIX KOHIIEHTPATOB.

YacTUYHO HUKEJIEBBIM KOHLUEHTPAT MOCIE NPEeABAPUTEIbHON arioMepalu U MEIHbINA — M0-
CJie CYIIKH HAMPABJISIOTCS HAa MTUPOMETAITYPTHYECKYIO TIEpepadoTKY.

[TuppOTHHOBBIN KOHIIEHTPAT, MPEICTABISIONIUN COO0H CyIb(QUIHBINA MTPOMIIPOAYKT, TEpe-
pabaTbIBaeTCsl OTACIBHO MO THAPOMETAILTYPTHYECKON aBTOKIABHO-OKUCIUTEIIBHON TEXHOJOTUU
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C TMOJIyYE€HUEM CYJIb()HUIHOTO KOHIEHTpaTa U OTBAJbHBIX XKEJIE30I'MIPATHBIX XBOCTOB. YKa3aH-
HBbIM KOHLIEHTPAT B JAJIBHEUIIIEM COBMECTHO C YacCThIO HUKEJIEBOIO U MEJHOTO KOHIICHTPATOB C
oOoraTuTenbHBIX (Pabpuk mepepadaThIBAIOTCS MO CXEME B3BEUICHHON IUIaBKU C TOJIYYSHHEM
(haiiHITeliHa, AaHOTHON MU U TEXHUYECKOM CEepBHI.

[TosmyueHHBIN IPaBUTALMOHHBIM KOHLIEHTPAT OOBEIUHSETCS 3aT€M C MEIHBIM (UIOTallMOH-
HBIM KOHIIEHTPATOM U IepepadaThIBAETCS HA METHOM 3aBOJIE.

Bce nonyTHble KOMITOHEHTBI ITPU O0OTALIEHUH NIEPEXOAT B pa3IMUHble KOHLIEHTPAThI U U3-
BJIEKAIOTCS MpHU JajbHEHIeld ux Mmerauryprudyeckod mnepepaborke. KobanbT u3Biekaercs U3
KOHBEPTOPHBIX LUIAKOB HUKEJIEBOI'O MPOU3BOJCTBA HA KOOAIBTOBBIX 3aBOJAX T'MIPOMETAIYpru-
94eCKHM c11oco0oM. M3 oTXomsmmx ra30B Mpy BhIIIaBKe (aiHIITEHHA M aHOAHON MeIu IPOU3BO-
ISITCSL CEpHAs KMCIIOTa U TEXHUYECKas cepa.

biaropoiHple METaUIBI, CEJIEH U TEJUTYp HAKAIUIMBAIOTCS B AHOJHBIX IJIAMaX HUKEJIEBOTO U
MEIHOTO MPOU3BOJCTBA, MepepadbaThIBaéMbIX MHPO- U THAPOMETALUTYPIHUECKUM CIOCOOaMHU C
noiyyeHreM miaTHHOBbIX KoHeHTpaToB (I1K), n3 xoropeix B nanpHeiimem Ha appuHAKHOM 3a-
BOJIE ITOJIy4alOT YACTHIE METAJLIBI.

BpennbimMu npuMecsMu B Cylb()UIHBIX MEIHO-HUKEIEBBIX PyAax SBISIOTCS IIUHK, CBUHEI],
MBIIIBSK, PTOP, KAIMUN, BACMYT; PEACIbHBIEC COAEPKAHM UX YCTAaHABINBAIOTCS TEXHUIECKIMHU
YCIIOBUSIMH.

ToBapHO# mpoayKUMEH, Moy4aeMo U3 pya Cylab(QUIHBIX MEIHO-HUKEIEBBIX MECTOPOXK-
NEHUH, SBISAIOTCA: HUKEIb U MENb JJIEKTPOJIUTHBIE, KOOAIBT METAJUIMYECKMH M KOOAlIbTOBBIE
MPOAYKThI, METAJUIbI IIJIATUHOBOM I'PYIIIBL, 30JI0TO, CEPEOPO, CEJIEH, TETYp, TEXHUYECKas cepa U
CEpHas KHCJIOTa.

48. CunukatHble HUKeNeBble py/ibl B Poccuu 1o KoMIiekcy pyJoo0pasyrommux MUHEPATIOB
MPEICTABIISIOT COOON €MHBIN MPUPOIHBINA (T€OJOTHUECKU) U TEXHOJIOTUIECKUI THI. Pyssl mo-
clle TIPeBapUTEIILHOTO arJIOMEpUPOBAHUS WIM OpPUKETUPOBAHUS MOJBEPratoTCsl MUPOMETaILIYp-
TMYECKOMY IPOLECCY — IIAaXTHOW BOCCTAHOBMUTEIBHOM CyIb(OUIM3UPYIOLIEH IUIaBKe Ha IITEHH,
KOTOpBIM B MOCIIEAYIOIIEM IepepadaThiBacTCsl Ha METAINIMYECKUI HMKeNb. B cocraB mpomias-
JSEMOM IIMXThI BKIKOYAKOTCS KOKC, U3BECTHAK (MpaMop), HUPUT U TUIIC. DTa TEXHOJIOTUYECKas
CX€Ma JOCTAaTOYHO XOPOIIO OCBOCHA HA NMPAKTHUKE, YTO SBJIETCS €€ €JIUHCTBEHHBIM TOCTOUHCT-
BOM. [J1aBHBIE HEJOCTATKHU 3aKIIFOYAIOTCS B CIIOKHOCTH (MHOTOCTaIUMHOCTH) TEXHOJIOTUH, BBICO-
KOM pacxojie JIOPOTOCTOSALIETO U Ne(HUIMTHOTO KOKCA, HU3KOM H3BJICUECHUH HUKEIS U 0COOCHHO
KoOanbTa M, HAKOHELl, B IMOJHOM MOTEpe BCero xkenesa pyabl. KobanbT u3BIeKaeTcst U3 KOHBEp-
TEPHBIX IIJIAKOB IO CI0XHON TEXHOJOTUYECKOH CXeMe C MOIYyYeHHEM MEeTallla U OKCH1a KOoOallb-
Ta.

B 3apy0OexHbIX CTpaHaX CHJIMKATHbIC HUKEJIEBBIE PYy/IbI IepepadaThIBAlOTCS 10 MUPOMETAI-
Jypru4ecKol cXxeme — 3JIEeKTPOIUIaBKa MPeABaAPUTENBHO MPOIIEAIINX BOCCTAHOBUTENIBHBIN 00KUT
pya Ha (peppOHUKENb, WIN 10 THAPOMETAILTYPIrHYECKUM CXeMaM — aMHaqyHOE BBIIIEIIAYHBAHHE C
MOJIyYEHHEM TOBAPHOI'O MPOJYKTA «CUHTEpPa» U CEPHOKUCIOTHOE BBIILEIAYUBAHUE C MOJYYECHHU-
eM cyJb(UIHOTO KOHIIEHTpaTa ¢ coAepkanreM Hukens 10 S0 % u kobanbra 5-6 %.

BpennsiMu npuMecsMH B CWJIMKATHBIX HUKEJIEBBIX PyAax SBJISAIOTCA MENb U XpOM, a IpH
r1aBke Ha (eppoHukens — u pocdop; mpeaenbHble COAEPKAHUSI ITUX KOMIIOHEHTOB YCTaHABIIH-
BAIOTCSI TEXHUYECKUMHU YCIOBUSMM.

49. KauecTBo pyn, HampaBisieMbIX HEIIOCPEICTBEHHO B MepepaboTKy 0e3 oboraliieHus, a
TaKXe I0Jy4aeMbIX KOJUIEKTHBHBIX, CEJIEKTHBHBIX KOHIIEHTPATOB M IPOMIIPOAYKTOB IOJDKHO
OBITh B K&XJOM KOHKPETHOM CIIydae PErJaMeHTHPOBAHO JOTOBOPOM MEXKIY IMOCTABIIUKOM
(pyaHUK, oboraturenbHas Gabpuka) 1 METALTYPruueckuM (TUAPOMETAIUTYPTHYECKUM) 3aBOAOM
WM IOJKHO COOTBETCTBOBATH CYHIECTBYIOIUM TEXHUUYECKUMU YCIOBUSAMM.
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V. U3yuyeHue ruiporeoJ0ru4eCKuX, HHKeHEepPHO-reoJ10rn4ecKnx, 3K0J10ru-
YeCKHUX M IPYTruX NPUPOAHBIX YCJIOBHII MeCTOPOKIECHUS

50. I'uporeonOrnuecKUMU UCCIETOBAHUSIMHE JTOJIKHBI OBITh M3Y4YEHBI OCHOBHBIE BOJOHOC-
HbI€ TOPU30HTHI, KOTOPbIE MOT'YT Y4acTBOBAaTh B OOBOJAHEHHHM MECTOPOXKICHHS, BBISIBICHBI HaU-
0os1ee 0OBOJIHEHHBIE YYaCTKH U 30HBI U PELIEHBI BOMPOCHI UCIIOJIB30BAHUS WM cOpoca pyIHUY-
HBIX BOJI.

[To xaxqOMy BOJOHOCHOMY TFOPHU30HTY CJEAYET YCTAHOBHUTH €r0 MOIIHOCTH, JUTOJIOTHUYE-
CKUI COCTaB, TUIIbI KOJUIEKTOPOB, YCJIOBUS MUTAHUS, B3aUMOCBS3b C JPYTUMH BOJAOHOCHBIMH TO-
PU30OHTaMH U MOBEPXHOCTHBIMHU BOJIAMHU, IOJIOKEHUE YPOBHEH MOA3EMHBIX BOJ U JIpYyrue rnapa-
METpPBI; OMPEIETUTh BO3MOXKHBIE BOJAONPUTOKH B SKCIUTyaTallMOHHbIE TOPHBIE BHIPAOOTKHU, MPO-
XOJIKa KOTOPBIX MPEAYCMOTpPEHA B TEXHHKO-d3KOHOMHUYeckoM obOocHoBaHuM (TDO) konaummii u
pa3paboTaTh peKOMEH/IallUHU 0 UX 3allUTe OT MoJI3eMHbIX BoJ. HeoOxomumo Taxxke:

U3YYUTh XUMUYECKUN COCTaB U OAKTEPUOJIOTMUECKOE COCTOSIHUE BOJ, Y4aCTBYIOLIUX B 00-
BOJIHEHUHU MECTOPOKJCHHS, UX arpeCCUBHOCTh IO OTHOIIEHUIO K OETOHY, METaJuIaM, MOJIHMEepam,
CoJlep’KaHMe B HUX TOJIE3HBIX M BPEIHBIX IMpHUMECcEe; Mo pa3pabaTbIBa€MbIM MECTOPOKIACHHUIM
MIPUBECTU XUMHUUYECKUIN COCTaB PYJHUYHBIX BOJ U IPOMCTOKOB;

OIICHUTH BO3MOXKHOCTh HCIIOJIb30BAHUS IPCHAKHBIX BOJI JIJISl BOJOCHA0KEHUS WU U3BJICUE-
HUS U3 HHUX TOJIE3HBIX KOMIIOHEHTOB, a TaKXe BO3MOXKHOE BIIUSHUE WX JIpEHaXa Ha JEHCTBYIO-
e B pailoHe MECTOPOXKICHUS MO3€MHbIE BO103a00PHI;

JaTh PEKOMEHJALMHU MO MPOBEACHUIO B MOCIEAYIONIEM HEOOXOAWMBIX CIIEHUANbHBIX H3bI-
CKaTeNbCKUX paboT, OIICHUTD BIMSHUE COpOCa PYIHHUYHBIX BOJ Ha OKPYKAIOIIYIO CPELY;

OLICHUTHh BO3MOXXHbIE MCTOYHHKHU XO3SUCTBEHHO-TTUTHEBOTO U TEXHUYECKOTO BOJOCHAOXe-
HUS, obecreynBaromye NoTpeOHOCTh OYAYIINX NPEANpUATHI 1O 100bIYe U mepepaboTKe MUHE-
PAJIIBHOTO CBIPBS.

YTunuzanus ApeHa)xKHbIX BOJ IMpeArnosiaraeT mojAcyeT UX AKCIUTyaTallMOHHBIX 3aMacoB, KO-
TOPBII MPOU3BOJUTCS, PYKOBOJACTBYSCH COOTBETCTBYIOIIUMU METOJAMUYECKUMH TOKYMEHTaMHU.

[To pe3ynbpTaTam ruApPOTEOTOTHICCKUX UCCISIOBAHUN JOJKHBI OBITH JaHBI PEKOMEHIAIUN
K MPOEKTUPOBAHUIO PYAHHKA: MO CIIOCO0AM OCYIICHHS T'€OJOTHYECKOTO MAacCHBa; IO BOJOOTBO-
Iy; TI0 YTUJIM3alMU JPEHAXHBIX BOJ; MO MCTOYHHUKAM BOJOCHAOKEHUS; 1O MPUPOIOOXPAHHBIM
Mepam.

51. IlpoBeeHne UHKEHEPHO-TEOJIOTMUECKUX HCCIIEIOBAHUIN Ha MECTOPOXKICHUSIX TIPU pa3-
BeJIKke He0OX0AUMO J1J1si MH(POPMALIMOHHOTO oOecreueHus MpoeKTa pa3paboTku (pacuera OCHOB-
HBIX MapaMeTPOB Kapbepa, MOA3EMHBIX TOPHBIX BHIPAOOTOK U IIEJIMKOB, TUIOBBIX MACIIOPTOB OY-
POB3PBIBHBIX pa0OT U KPEIUICHHUSI) U TIOBBIIIEHUST OE30TIACHOCTH BEJCHUS TOPHBIX padoT.

WHXeHepHO-Te0IOTHIECKHE UCCIIEOBAHUS HA MECTOPOXKIEHUH HEOOXOIMMO MPOBOANUTH B
COOTBETCTBUU € «METOIMYECKUM PYKOBOJICTBOM [0 U3YYEHHIO MHKEHEPHO-T€0JIOTMYECKUX YC-
JIOBUH PYIHBIX MECTOPOXKICHHUH MPU Pa3BEIKe», PACCMOTPEHHBIM U 0J00peHHBIM [[enapTamen-
TOM T'€0JIOTUH U MCIOJb30BaHUA Hellp MuHHCTEPCTBA NMPUPOIHBIX pecypcoB Pocculickon dene-
patuu (mpotokon Ne7 ot 4 centsaops 2000 r.) 1 METOAUUYECKUMHU peKoMeHaanuaMu: « HxeHep-
HO-TEOJIOTUYECKUE, THAPOTEOJIOTMYECKHe M T€0IKOJIOTHUECKHe HCCIIeOBaHUS MPHU pa3BeAKe U
AKCIUTyaTallil PYAHBIX MECTOPOXKIEHUN», pACCMOTPEHHBIMU U OJJOOPEHHBIMHU YTIPaBIEHUEM pe-
CYypCOB NOJ3EMHBIX BOJ, T€0’KOJIOTMM M MOHHUTOPHHIA I'€0JIOTMYECKON cpeabl MuHucTepcTBa
npupoAHbIX pecypcoB Poccuiickoit @enepaimuu (mpotokoin NeS ot 12 anpens 2002 r.).

NHXEeHEPHO-TEOJIOTHYECKIMH  UCCIICAOBAHUSAMHU  JIOJDKHBI  OBITh  M3Y4YeHBI:  (DHU3UKO-
MEXaHUYECKHE CBOMCTBA pyll, pyIOBMELIAIOIIUX HOPOJ M NMEPEKPHIBAIOIIMX OTJIOKEHUH, ompe-
JENIAIONINE XapaKTePUCTUKY MX MPOYHOCTU B €CTECTBEHHOM M BOJIOHACBHIIIEHHOM COCTOSIHUSX;
WHKXEHEPHO-TE€0JIOTMUECKHe 0COOEHHOCTH MAaCCHBOB IOPOJ] MECTOPOXKICHUS U UX aHU30TPOIus,
COCTaB MOPOJ, UX TPEUIMHOBATOCTh, TEKTOHUYECKAss HAPYIICHHOCTh, TEKCTYpHBIE OCOOCHHOCTH,
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3aKapCTOBAHHOCTb, PA3pyLICHHOCTh B 30HE BBIBETPUBAHUS; OXapaKTEPU30BAHBI COBPEMEHHBIE
T€0JIOTUYECKUE MPOIECCH], KOTOPBIE MOTYT OCIIOKHUTH Pa3pabOTKy MeCTOpOKaeHHs. B paiionax
C Pa3BUTHUEM MHOTOJIETHEMEP3JIBIX NOPOJ CIAEAYET YCTAHOBUTH UX TEMIEPATYPHBINA PEXKUM, I1O-
JIOKEHHE BEpXHEH U HIDKHEH T'paHMIl MEp3JI0THON TOJIIM, KOHTYPhI M IIIYOMHBI pacIpoCTpaHe-
HUS TAJINKOB, XapakTep U3MEHEHUs (PU3NYECKUX CBOMCTB MOPOJ MpU OTTauBaHUU, TITyOUHY €05
CE30HHOT'0 OTTauBaHUS U IPOMEP3aHUSI.

B pesynbrate MHXEHEPHO-TEOJIOTUYECKUX HCCIEIOBAaHUM JOJDKHBI ObITh MOJTYYEHBI MaTe-
pHabl 10 IPOrHO3HOM OLIEHKE YCTOMYMBOCTH IOPO/] B MTO/I3€MHBIX FOPHBIX BbIpaOOTKax, Ooprax
Kapbepa M pacueTy OCHOBHBIX [1apaMETPOB Kapbepa.

IIpy Hamuuy B palloHE MECTOPOKICHHS JEHCTBYIOIMX IIAXT WX KapbEPOB, PACIIOIOKEH-
HBIX B aHAJOTMYHBIX THIPOTE0JOTHYECKHX U MHKEHEPHO-I€0JI0IMUECKUX YCIOBUSX, IS Xapak-
TEPUCTUKHU pa3BeAbIBAEMOM IJIOLIAAN CIeyeT UCII0JIb30BaTh JAHHbBIE O CTEIIEHH OOBOJHEHHOCTH
Y MH)XEHEPHO-T€0JIOTHUECKUX YCIOBUAX 3TUX IIAXT U KapbepOB.

Pa3paboTka MECTOpPOKJIEHUN HUKENEBBIX M KOOAJbTOBBIX PYJ IPOU3BOJIUTCS OTKPBITHIM,
MOJI3€MHBIM 1 KOMOMHUPOBaHHBIM criocobamu. [Ipu KOMOMHHPOBAaHHOM crIOCOO€ TpaHMIly OTpa-
OOTKH OTKPBITHIM CIIOCOOOM yCTaHABJIMBAIOT MPH MOMOIIU MPEAETHLHOTO KO3 PHUIHEHTa BCKPHI-
I UCXOJAS W3 PABEHCTBA CEOECTOMMOCTH JOOBIYHM ITOJIE3HOTO MCKOIAEMOT0 OJHUM M JIPYTHM
ciocoboM. Bp16op cnioco0a 3aBUCUT OT FrOPHO-T€0JIOTMYECKUX YCIOBUMN 3aJIeTaHUs PYAHBIX TeJ,
IPUHATBIX TOPHOTEXHUYECKHUX NOKa3aTesel, cxeM A00bIYM py ikl U 000cHOBBIBaeTCs B TOO KOH-
oA, MecTopoKIeH!sI CHITMKATHBIX HUKENEBBIX PYJ 0TPabaThIBAIOTCS TOIBKO OTKPBITHIM CIIO-
cobom.

52. Jlns MecTOpOXACHUH, IJie YyCTaHOBJIEHA PUPOIHAs Fa30HOCHOCTh OTJIOXKEHUH (MeTaH,
CEPOBOAOPOJ U JIp.) JOJIKHBI ObITh U3yYEHBI 3aKOHOMEPHOCTH U3MEHEHUS COJIEP/KaHUS U COCTAaBa
ra3oB 0 IUIOLAAH U C TITyOUHOM.

53. Cnenyer omnpeneiauTh BIUSIOLIME HA 30POBbE ueloBeKa (HaKTOPbI (ITHEBMOKOHHMO30-
OIIaCHOCTb, MOBBIIIEHHAs paAMOaKTUBHOCTh, F€OTEPMHUECKUE YCIOBUS U JP.).

54. Tlo paitoHaM HOBBIX MECTOPOKICHHH HEOOXOANMO UMETh JAHHBIE O HAIMYMH MECTHBIX
CTPOMTENBHBIX MAaTEPHAIIOB, O BO3MOXXHOCTH MCIOJIB30BaHMS BCKPBIIITHBIX WIIM BMEIIAIOUINX T10-
POl M3y4aeMOro MECTOPOXKJIEHHUSI B KaueCTBE CTPOMTEIbHBIX MaTepHallOB, yKa3aTb MECTONOJIO-
KEHHE TIUIOMA/IeH ¢ OTCYTCTBHEM 3aJI€KEeH MOJIE3HBIX NCKOMAEMBIX, TJI€ MOTYT OBITh Pa3MeIIeHbI
OO0BEKTHI MPOU3BOICTBEHHOTO U JKUJIUIHO-TPAXTAHCKOTO HA3HAUEHUS, OTBAIIBI ITYCTHIX MOPO/I.

55. DKOJIOTMYECKUMU UCCIIEIOBAHUSAMU JJOJKHBI OBITh: YCTAHOBIIEHBI (POHOBBIE MTapaMeTPhl
COCTOSIHMSL OKpY’Karoleil cpeapl (ypoBeHb pajualii, KaueCTBO MOBEPXHOCTHBIX M IMOJ3EMHBIX
BOJ M BO3/yXa, XapaKTEPHUCTHUKA MOYBEHHOIO MOKPOBA, PACTUTEIBLHOIO M )KMBOTHOTO MHUpa U T.
71.); ONpEeIeNIeHbl TPeanoaaraeMble BUIbI XUMHYECKOTO U (DU3MUECKOTO BO3JACHCTBHS Hameuae-
MOT0 K CTPOUTENBCTBY O0OBEKTA HA OKPYKAIOILIYIO IPUPOJIHYIO Cpeay (3alblIeHUE MPHIIETatoIuX
TEPPUTOPHIA, 3arpsi3HEHNUE MOBEPXHOCTHBIX M TOJ3EMHBIX BOJ, MOYB PYAHUYHBIMH BOJAAMH H
MPOMCTOKaMH, BO3AyXa BEIOpocaMu B aTMoc(hepy U T. 1.), 00BEMBI U3BATHUS IS HYXK/I TPOU3BOI-
CTBa MPUPOJIHBIX PECYpCOB (JIECHBIX MACCHUBOB, BOJbl HA TEXHUYECKUE HYKJIbl, 3€MeNb I pa3-
MEIIIEHUSI OCHOBHBIX M BCIIOMOIaTeJIbHBIX MPOU3BOJCTB, OTBAJIOB BCKPBILIIHBIX U BMELIAFOIINX
TOPHBIX NOPOJI, HEKOHJUIMOHHBIX Py U T. J.); OLICHEHbl XapaKTep, MHTEHCUBHOCTb, CTENIEHb U
OIAaCHOCThH BO3JEHCTBHSI, MPOIOJKUTEIHHOCTh U JUHAMUKA (PYHKIIMOHUPOBAHMS UCTOYHUKOB 3a-
I'PSA3HEHUS U TPAHULIBI 30H UX BIUSHMUSL.

Crenuduka TEXHOTC€HHBIX UCTOYHUKOB BO3/ICHUCTBHUS HA OKPYXKAIOIIYIO CPely Ha MECTOPO-
KICHUAX HHUKEIIEBBIX M KOOAJIBTOBBIX PYJ ONpEAEISeTCs CIOcOO0M pa3paboTKU (IOJ3EMHBIM
WIA OTKPBITBIM), IPUMEHEHUEM (PJIOoTaluu B KauecTBE BEAYILEr0 METOoJa 0OOralleHusl U HEeBO3-
MO’KHOCTBIO ITOJIHOTO YJIAaBJIMBAHUS MPU METAJUTYPruM (FMIAPOMETaIIypIuu, aBTOKJIABHOM BbI-
[IeTTaYMBAaHUH) 3aTPSA3HAIOMUX aTMOC(epy M BOJBI OTAETBHBIX 3JIEMEHTOB (OCOOCHHO C CepHU-
CTBIMH Ta3aMu).
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Jlis peleHusi BOMPOCOB, CBSI3AHHBIX C PEKYJIbTHUBALMEH 3€Melb, CIEIYyeT OMNpPEeIeIHUTh
MOIIHOCTh MTOYBEHHOTO MOKPOBA M MPOU3BECTH arpOXMMHUYECKHE UCCIEAOBAHUS PBHIXJIBIX OTIIO-
KEHUM, a TAK)KE BBISICHUTH CTENIEHb TOKCUYHOCTU MOPOJ BCKPBHILIN U BO3MOXKHOCTh 00pa30BaHUs
Ha HUX PaCTUTEILHOTO MTOKPOBA.

JlomxHBI OBITH JaHbl PEKOMEHJAIMHU M0 pa3paboTke MEpONpUATHI MO OXpaHe HeAp, Ipe-
JOTBPAILICHUIO 3arps3HEHUS OKPYKAIOILel Cpe/ibl U PEKYJIbTUBAIIUU 3€MEIb.

JloimkHa OBITH OIpe/iesieHa TEXHOJIOTHsI XPaHEHHST XBOCTOB MTPOU3BO/ICTBA C YUETOM MX BO3-
JEHCTBUS HA OKPYKAIOIIYIO Cpey, U3y4eHa BO3MOKHOCTh UCIOJIb30BaHUsI 000POTHBIX BOJ, OlLle-
HEHbI HAPaBJICHUS HCIOJb30BAaHUS OTXOJ0B MPE/JI0KEHHONU CXeMbl 000TalieHus: pyi, JaHbl pe-
KOMEHJIAITUH 110 OYHUCTKE MMPOMCTOKOB U 00beMY MOTPEOICHUSI TEXHHUECKON BOJIBI.

56. Ilpu 0co00 CIIOKHBIX TUIPOTEOJOTUYECKUX M TOPHOTEXHUUYECKHUX YCIOBUSX pa3padoT-
KM, TPEOYIOIIMUX IMOCTAHOBKHU CIELMAaJIbHBIX paboT, HalpaBieHHE, O0BEMBI, CPOKH U TOPSIOK
MIPOBECHUS UCCIEOBAHUN COTJIACOBBIBAIOTCS C MPOEKTHBIMU OPTaHU3aLUSIMHU.

57. [Ipyrue moJie3HbIe UCKOTaeMble, 00pa3yoIIre BO BMEIIAIONIUX U MEPEKPHIBAIONITUX T10-
pOJIax CaMOCTOSITENIbHbBIE 3aJI€XKH, TOJKHBI ObITh U3yY€HBI B CTETIEHH, ITO3BOJISIONIEH ONpeaeNuTh
WX TIPOMBIIIICHHYIO [IEHHOCTh M 00JIaCTh BO3MOXXHOTO WCIOJIB30BAHMS B COOTBETCTBUU C «Pe-
KOMEH/IAIUSIMU 0 KOMILIEKCHOMY M3YYEHUIO MECTOPOXKIEHUN M MOJACYETY 3aMacoB MOMYTHBIX
MOJIE3HBIX MCKOMAEMbIX M KOMIIOHEHTOB», yTBepkaeHHbiMH MIIP Poccuu B ycTaHOBIEHHOM
MOpsIAKE.

VI. lloacuer 3amacos

58. [Moacuer n kBaM(UKAIUS 11O CTETICHH PAa3BEJaHHOCTH 3aMlaCOB MECTOPOKICHUI HUKE-
JIEBBIX U KOOAJIBTOBBIX PYyJ MPOMU3BOJIUTCS B COOTBETCTBUU ¢ TpeOoBaHusMH «Kiaccudukanuu
3aracoB MECTOPOXKIEHUI M MPOTHO3HBIX PECYPCOB TBEPABIX IMOJIE3HBIX HCKOMAEMBIX», YTBEp-
KICHHOM Ipuka3oM MuHHCTpa npupoaHbix pecypcoB Poccuiickon @enepaumnu or 7 wmapra
1997r. Ne 40.

59. 3anacel NOJCYUTHIBAIOTCS MO MOJCYETHBIM OJIOKaM, KOJIMYECTBO PYyJbl B KOTOPBIX HE
JOJDKHO TPEBBIIATH, KaK MPAaBHIIO, TOJOBYIO MMPOU3BOJUTEIHLHOCTE OYIyIIETO TOPHOTO MPEApH-
ATUS. YYaCTKHU PYIHBIX TEJl, BBIACISAEMbIC B TIOJICYETHBIE OJIOKH, TOJKHBI XapaKTepU30BaThC:

OJIMHAKOBOM CTENEHBbIO Pa3BEJaHHOCTH U U3YYEHHOCTU IapaMeTpOB, ONPEAENIIOMUX KO-
JMYECTBO U Ka4ECTBO PYI;

OJTHOPOJTHOCTBIO T€OJIOTUYECKOTO CTPOCHHS, IPUMEPHO OAMHAKOBOW MM OJM3KOW CTere-
HBIO MU3MEHUYMBOCTU MOIIHOCTH, BHYTPEHHEIO CTPOCHMs PYAHBIX TE€Jl, BEIIECTBEHHOIO COCTaBa,
OCHOBHBIX [TOKa3aTeslel KauyecTBa U TEXHOJOTUYECKUX CBOWCTB PY/AbI;

BBIIEP’)KaHHOCTHIO YCJIOBHU 3aJIETAHHs PYAHBIX Tell, ONPEIeNEHHOW MPUYypPOUYCHHOCTHIO
OJ10Ka K €TUHOMY CTPYKTYPHOMY 3JIEMEHTY (KpBUTY, 3aMKOBOW YaCTH CKJIAJKU, TEKTOHHYECKOMY
0JIOKY, OTpaHUYEHHOMY Pa3pbIBHBIMU HAPYIIEHUSIMM);

OOIIHOCTHIO TOPHOTEXHUUYECKUX YCIOBHH pa3pabOTKH.

[To mameHuto pyaHBIX TEN MOJCUYETHBIE OJOKH CIEAYeT paseNsaTh TOPU30HTAMU TOPHBIX pa-
OOT UM CKBa)XMH C Y4E€TOM HaMeyaeMOH MOCJe10BaTeIbHOCTH OTPaOOTKH 3a11acoB.

[Tpyu HEBO3MOXKHOCTH I'€OMETPU3ALUN U OKOHTYPUBAHUS PYJHBIX TEJ WIN MPOMBIIIICHHBIX
(TEXHOJIOTHYECKUX) THIIOB U COPTOB Py KOJMYECTBO U Ka4eCTBO OATAHCOBBIX M 3a0aJaHCOBBIX
3aracoB ¥ MPOMBIIIUIEHHBIX THIIOB Py B MOJICYETHOM OJIOKE ONPENEISIOTCS CTATUCTHYECKH.

60. IIpu nojcyere 3anacoB AOJKHBI YUUTHIBATHCS CIEAYIOLIUE JOIOJHUTENIBHBIE YCIOBHUS,
OTpaKaroUIre Cenu(pruKy MECTOPOKICHUI HUKEIEBBIX U KOOATBTOBBIX PY/.

3amacel KaTeropud A TMpH pa3BeAKe MOJICUYUTHIBAIOTCS TOJIBKO HAa MECTOPOXKICHUSX 1-i
rpymnnsl B 6JJ0KaX, OKOHTYPEHHBIX CO BCEX CTOPOH pa3BeOYHBIMU BbIpabOTKaMH, 6€3 IKCTpaIo-
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TSN,

Ha pa3pabaTpiBaeMbIX MECTOPOKIEHUSIX 3alachl KaTErOpuu A TMOJCYUTHIBAIOTCS IO JIaH-
HBIM 3KCIUTyaTallMOHHOM Pa3BeIKH M TOPHO-TIOATOTOBUTENBHBIX BHIPaO0TOK. K HUM OTHOCSTCS
3amachl TMOJTOTOBJIEHHBIX UM FOTOBBIX K BhIEMKE OJIOKOB, OTBEYAIOIIME MO CTENEHU W3yYEHHO-
ct TpedboBanusM Kiaccudukanuu K 3Toil KaTeropuu.

3anacel kaTeropuu B ripu pasBelike MOJCYUTHIBAIOTCS TOJBKO HA MECTOPOXKICHUAX 1-U u
2-ii rpynn. K HUM oTHOCATCA 3amachl, BbIIEJIEHHBIE HAa ydyacTKaxX JeTaJM3alMd WINA B Mpefesiax
IPYTUX 4YacTed PYIHBIX TeN, CTENeHb Pa3BEAAHHOCTH KOTOPBIX COOTBETCTBYET TPEOOBAHMSIM
Krnaccugukamnmm k 370l KaTeropumu.

KonTyp 3amacoB xateropuu B nomkeH ObITh HNPOBEIEH MO pa3BEAOYHBIM BbIpaOOTKaM, a
OCHOBHBIE€ TOPHO-T€0JIOTMYECKNE XapaKTEPUCTUKHN PYAHBIX T€J U Ka4E€CTBO Pyl B IpeJeaax 3TOro
KOHTYpa OIpeeIeHbl MO JOCTaATOYHOMY 00beMY IPEICTABUTEIbHBIX JAHHbBIX.

Ha pas3paOaTeiBaeMbIX MECTOPOKIEHUSAX 3alachl KaTeropuu B mopcuuThIBaroTCS MO JaH-
HBIM 3KCIUTyaTallMOHHOM Pa3BeIKH M TOPHO-TIOATOTOBUTENBHBIX BHIpaO0TOK. K HUM OTHOCSTCS
3amachl, OTBEUaIOIlKe M0 CTENEHU M3y4eHHOCTH TpeboBanusM Knaccudukanum K 3Toi Katero-
puu.

K xareropun C; oTHOCATCS 3amachl Ha y4acTKaX MECTOPOXKAECHHM, B Ipenenaax KOTOPBIX
BbIJIepKaHa MPUHATAs Ui 3TOW KATErOpUU CETh CKBAXXUH M TOPHBIX BBIPAOOTOK, a JOCTOBEP-
HOCTb IOJIYYEHHOW MPH 3TOM MH(POpPMALMU MOJITBEP)K/IE€HAa HAa HOBBIX MECTOPOXKACHHUSIX — pe-
3yJbTaTaMH, IOJYYCHHBIMU Ha y4acTKaXx JETalIu3allid, a Ha pa3pabaThIBA€MbIX MECTOPOXKICHU-
AX — JAaHHBIMM DKCIUTyaTaluH.

KonTypsl 3anacoB kareropuu C; onpenemnsitorcs, Kak MpaBuio, MO pa3BeJOYHBIM BbIPaOOT-
KaM, a JJis HauboJee BBIACPKAHHBIX U KPYIHBIX PYJHBIX TNl — T€0JOTHIECKH 000CHOBAHHOM OT-
PAaHMYEHHON AKCTPAMOJISAIUEH, YIUTHIBAIOIMIEH M3MEHEHHE MOP(OCTPYKTYpHBIX OCOOEHHOCTEH,
MOIIIHOCTEN PYAHBIX TEJI U KaYECTBA PYI.

3anacel kareropu C, NOJCUNUTHIBAIOTCS MMYTEM HKCTPAIIOJISIUU 110 IPOCTUPAHUIO U TaJIe-
HUIO OT KOHTYpa pa3BelaHHBIX 3allacoB 00Jiee BHICOKMX KaTETOPUH HAa OCHOBE reo()HM3MUECKUX
paboT, Te0JIOTO-CTPYKTYPHBIX TOCTPOSHUH M €IMHUYHBIX PYAHBIX IEPEeCeYeHnH, MOATBEPIKIAI0-
IIUX 3Ty SKCTPANOJISIIUIO; IO CAMOCTOSITEIBHBIM PYIHBIM T€JlaM — UCXOJs U3 COBOKYITHOCTH
PYIOHBIX TIEpecedeHui, YCTAaHOBICHHBIX B OOHA)KEHHUSAX, TOPHBIX BBIPAOOTKAX M CKBAXHHAX, C
Y4eTOM JaHHBIX Te0(U3MUECKUX, TEOXUMUIECKIX UCCIEAOBAHNHN 1 T€OJOTHYECKUX MMOCTPOCHU.

[Ipu onpeneneHn KOHTYPOB MOJICUETa 3anacoB KaTteropuu C, ciieyeT yUuThIBaTh YCIOBHUS
3aJIETaHUs PYJHBIX TE€JI U YCTAHOBJIEHHBIE Ha MECTOPOXKIACHUU 3aKOHOMEPHOCTH HW3MEHEHHS UX
pa3mMepoB, GOPMBI M MOIIIHOCTH, COCTaBa Py U COACPKAHUI HUKEIS U KOOAIbTa.

61. 3anacel MOJCYNUTHIBAIOTCS Pa3[eNbHO M0 KAaTETOpUsSM pa3BEAaHHOCTH, criocobaM oTpa-
00TKH (KapbepaMH, IITOJbHEBHIMU TOPU30HTAMH, MIAXTAMH), MPOMBIIUICHHBIM (T€XHOJOTHYE-
CKMM) TUTIAaM U COPTaM Pyl ¥ KX SKOHOMHYECKOMY 3Ha4eHHIO (OaraHCOBEIE, 3a0a1aHCOBBIE).

IIpy pasnmeneHun 3anacoB IOJE3HBIX MCKOIAEMBIX 10 KaTETOPUSM B KAadeCTBE JOIOJIHU-
TEJIBHOTO KJIACCU(UKAIIMOHHOTO MOKa3aTeNisi MOTYT UCIOJIb30BAThCSI KOJTUYECTBEHHBIE U BEPOSIT-
HOCTHBIE OLIEHKH TOYHOCTU U JJOCTOBEPHOCTH OIPEIEIICHUSI OCHOBHBIX MOJCUYETHBIX TAPaMETPOB.

CooTHOLIEHNE Pa3IUYHbIX IPOMBILUIEHHBIX TUIIOB U COPTOB PYJ, IPU HEBO3MOXKHOCTH MX
OKOHTYpPHBaHUS, ONPEIEIACTCS CTATUCTUYECKHU.

3abanaHcoBble (MOTEHIMAIBHO-2)KOHOMUYECKHE) 3aachl MOJCYUTHIBAIOTCS M YUUTHIBAIOTCA
B TOM ciy4ae, ecia B TOO KoHIuUui J0Ka3aHa BO3MOYKHOCTh MX COXPAHHOCTU B HEApaX JUIS
MOCTIEAYIOMIETO M3BJICUCHHSI MM EIeCO00Pa3HOCTh MOMYTHOTO M3BJICUCHHS, CKIAIUPOBAHUS H
COXpaHEHMsI Uil UcnoJib30BaHus B OyaymeM. [Ipu mojcuere 3abalaHCOBBIX 3aMacoB MPOU3BO-
IUTCS UX TOJpa3/ielieHue B 3aBUCUMOCTH OT MPUYMH OTHECEHHUS 3aracoB K 3a0alaHCOBBIM (9KO-
HOMHUYECKHUX, TEXHOJIOTMYECKUX, THAPOTE€OJOTHUYECKUX, TOPHOTEXHUUYECKUX, JKOJOTMYECKUX H

Ip.).
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3amnacel pyabl OJICUMTHIBAIOTCS 0€3 yueTa BIaKHOCTH (Cyxas py/la) ¢ YKa3aHHEM BJIaXKHO-
CTU ChIpOM pyAbl. JUJIs BIaroeMKUX, MOPUCTBIX PYA MPOU3BOAMTCS TAKKE MOJACYET 3alacOB Chl-
pOM pyZBL.

62. IIpu moacyeTe 3amacoB TPaAUIIMOHHBIMH METO/IaMH (T€OJIOTMYECKUX OJIOKOB, pa3pe3oB
Y JIp.) TOJDKHBI OBITH BBISBIICHBI TPOOBI ¢ aHOMAJIBHO BBICOKHM COJIEPKAaHUEM OCHOBHBIX IOJIE3-
HBIX KOMIIOHEHTOB (yparaHHbIe TPOObI), TPOAHATU3UPOBAHO U TIPH HEOOXOIUMOCTH OTPAaHUICHO
VX BJIIMSHHE HA BEJIWYMHY CPEIHETO COJAEPKAHUSA MO Pa3BEJOYHBIM CEUCHHUSIM M IOJCYECTHBIM
0siokam. YacTu pyJIHBIX TEJ C BRICOKUM COJIEPKAHUEM U YBEITUUYECHHON MOIIIHOCTBIO UM YYaCTKU
C BBICOKUM KOA(DPUIMEHTOM PYJOHOCHOCTH CIIEYET BBIACISITh B CAMOCTOSITEIbHBIC MOICUET-
HbIe OJIOKH 1 0oJiee AeTaIbHO pPa3BeAbIBATh.

Ha pa3pabaTsiBaeMbIX MECTOPOXKICHUSX JJIs OTMPEICTICHNS YPOBHS yparaHHBIX 3HAYEHUN U
METOJIUKMA UX 3aMEHBI CJIeIyeT MCIIOJb30BaTh PE3YyJIbTaThl COMOCTABJICHUS TAHHBIX Pa3BEIKH U
IKCIUTyaTanuu (B TOM YHCIie 0COOCHHOCTH M3MEHEHUS pacIpeesieHus mpod 1Mo Kiaccam copaep-
YKaHU OCHOBHOTO MOJIE3HOTO KOMIIOHEHTA 10 JAHHBIM CTYILICHUS PAa3BEIOYHOM CETH).

63. Ha pa3pabaTbIiBaeMbIX MECTOPOXKICHHUSIX BCKPBITHIE, MIOJTOTOBIICHHBIE M TOTOBBIC K BbI-
€MKE, a TakKe Haxo[sdlIuMecss B OXPAaHHBIX UEIMKaX TOPHO-KAIUTAIBHBIX U TOPHO-
MOTOTOBUTEIBHBIX BBHIPAOOTOK 3arachkl Py MOJCYUTHIBAIOTCS OTIEIBHO C TOIPA3CIICHUEM I10
KaTEeropusiM B COOTBETCTBUHU CO CTETIEHBIO UX U3yUYEHHOCTH.

64. 3anacel py/, 3aKJIIOUYCHHBIE B OXPAHHBIX LIEJIMKAaX KPYIMHBIX BOJOEMOB U BOJIOTOKOB, Ha-
CEJICHHBIX IMYHKTOB, KalUTAJIBHBIX COOPYXEHHUM U CEIbCKOXO35UCTBEHHBIX OOBEKTOB, 3allOBE/-
HUKOB, TTAMSATHUKOB TPUPOJIbI, UICTOPUU U KYJIbTYPBI, OTHOCSTCSI K OaTaHCOBBIM WM 3a0aIaHCoO-
BbIM B COOTBETCTBUHU C YTBEPKIACHHBIMU KOHIUIUSMH.

65. Ha pa3zpabaTbiBaeMbIX MECTOPOXKICHUSIX JUIsI KOHTPOJIS 32 MOJIHOTOW OTPaOOTKU paHee
YTBEPKACHHBIX 3al1acOB U 0OOCHOBAHMS JIOCTOBEPHOCTH 3aracoB, BBISIBICHHBIX MPU SKCILTyaTa-
1IMH, HEOOXOIMMO TTPOU3BOIUTH COMOCTABIICHUE JAaHHBIX Pa3BEJIKH W DKCILTyaTalliy IO 3aracam,
YCJIOBHSM 3ajieraHusi, MOP(OJOTHH, MOIITHOCTH, BHYTPEHHEMY CTPOCHUIO PYIHBIX Tel, Kodhdu-
LHUEHTY PYJOHOCHOCTH, COJICPKAHUIO IOJIE3HBIX KOMIIOHEHTOB B COOTBETCTBUU C «MeToauue-
CKMUMH PEKOMEHJIALUSIMU 10 COMOCTABJICHUIO JAHHBIX PA3BEAKU U pa3zpabOTKU MECTOPOKICHUM
TBEPABIX MOJE3HBIX UCKOMAEMBIX», YTBEpKIAeHHbIMU MIIP Poccun B yCTaHOBIIEHHOM MOPSJIKE. .

B marepuanax comoctaBlIeHUs TOJDKHBI OBITh MPUBEACHBI KOHTYPHI PaHEe YTBEP KICHHBIX
OpraHaMy TOCAKCIIEPTHU3bl U MOTAIICHHBIX 3aMacoB (B TOM YHCJIE JTOOBITHIX M OCTABIIMXCS B IIe-
JIMKaX), CIIMCAHHBIX KaK HEMOJTBEPAUBIIUXCS, KOHTYPHI IIONIAJEH MPUpallMBAEMbIX 3a1acoB, a
TaKKe CBEJICHUS O 3aracax, YHCILIIIMXCS Ha ToCcyJapcTBEHHOM OarnaHce (B ToM uucie — 00 oc-
TAaTKE 3allaCOB, PAHEE YTBEPKICHHBIX YIIOJHOMOYEHHBIM 3KCIIEPTHBIM OPraHOM); IPEACTABIEHBI
TaOIUIbI IBUKEHUS 3aI1acOB (110 KAaTETOPUSM, PYAHBIM Te€JIaM U MECTOPOK/ICHUIO B 11€JIoM) U Oa-
JIAHC PY/bl C XapaKTEPUCTUKON €€ Ka4eCTBAa B KOHTYpE MOTalIEHHBIX 3aMacOB, OTPAKAIOIINI 13-
MEHEHHUE YTBEPKIAEHHBIX YIIOJTHOMOYEHHBIM 3KCIIEPTHBIM OPTaHOM 3aIlacoB IIPU JOPAa3BEIKE, TO-
TEpH Tpu T0OBIYE ¥ TPAHCIIOPTHPOBKE, BHIXOJI TOBAPHOW MPOIYKIIUU U MOTEPH TPHU mepepadboTKe
pya. Pe3ynabTaThl COMOCTABICHUS COMPOBOXKIAIOTCSA TpadUKOM, WILTIOCTPUPYIONMEH H3MEHEHHE
MPEJICTABICHU O TOPHO-T€OJIOTUYECKUX YCIOBUSX MECTOPOKICHUS.

Ecnu mannbpie pa3BelKy B IEJIOM MOATBEPKIAAIOTCS TAaHHBIMH Pa3paOOTKU WU UMEIOIIHAECS
HE3HAYUTEIIbHBIE PACXOKJICHUS HE BIUSAIOT HA TEXHHKO-D)KOHOMHYECKHE IOKA3aTENH TOPHOIO-
OBIBAIOIIETO MPEANPHUATHS, AJISI COTIOCTABIICHUS JaHHBIX Pa3BEJIKH U Pa3pabOTKU MOTYT OBITh HC-
MOJIb30BAHbI PE3YJIBTATHI IT'€0J0T0-MAPKIIEUIEPCKOrO yUeTa.

[To MecTopoXAEHUI0, HA KOTOPOM [0 MHEHHUIO HEIPONOJIb30BATENS YTBEPKIAECHHBIC YIIOJI-
HOMOYEHHBIM 3KCIIEPTHBIM OPTaHOM 3allachl WM KauyeCTBO Py HE MOJATBEPAWIIMCH MPU paszpa-
0O0TKE MM HEOOXOIUMO BBEJICHHE MTOMPABOYHBIX KO3(P(GHUIIMEHTOB B paHee YTBEPKJACHHBIC Tapa-
METpPhI WM 3a1achl, 00s3aTEIbHBIM SIBISIETCS BBIMOJHEHUE CIICIMAIBHOTO MOJICUeTa 3aracoB IO
JAHHBIM JKCIUTyaTalHOHHOM Pa3BEIKU M OLIEHKA JOCTOBEPHOCTH PE3YJIbTATOB, MOJYYEHHBIX MIPU
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IPOBEACHNUHU ITUX padoT.

[Tpu aHanm3e pe3yabTaTOB COMOCTABICHUS HEOOXOANMO YCTAHOBUTH BEIMYMHBI N3MEHEHHI
P 3KCIUTYaTallMOHHON pa3BelIKe MM pa3pabOTKe YTBEPKIEHHBIX YIIOJHOMOYEHHBIM 3KCIEPT-
HBIM OpraHOM IOJICYETHBIX NapaMeTpoB (IJIOMAAEH MMOACYEeTa, MOIHOCTEN PYAHBIX Tel, KO3-
(GUIMEHTOB PYyIOHOCHOCTH, COAEPKAHUN MOJE3HBIX KOMIIOHEHTOB, 0ObEMHBIX Macc U T. 1.), 3a-
[1aCOB M Ka4eCTBa py/Jl, @ TAKXKE BBIACHUTH IPUUMHBI ITUX U3MEHEHHH.

66. B nocnenHue rojpl Ipy MOJACYETE 3alaCOB PYAHBIX MECTOPOKJIEHUN HAXOIUT IpHUMe-
HEHUHUE METOJ, F€O0CTaTUCTUYECKOTO MOACINPOBAHMS, MO3BOJISIIONIUI UCIIONIB30BaTh MPOLENYPY
KpaWruHra Jyuisi UCCIEN0BaHUs 3aKOHOMEPHOCTEH IPOCTPAHCTBEHHOI'O PACIpENEIeHUs u3ydac-
MBIX IPU3HAKOB (KOHLEHTPALMK ITOJE3HOTO KOMIIOHEHTA, MOIIHOCTEN PYIHBIX MEPECECUCHH,
COJIEpP’)KaHUM, METPOIPOLIEHTOB) U MX OLICHMBAHMS, C YCTAaHOBJIIEHHEM aMIUIMTYIbl BO3MOXKHBIX
OLIMOOK.

D¢ heKTUBHOCTh MPUMEHEHHsI KPaTHHTa B 3HAUYMTENILHOW CTENEHH O00yCIOBIIEHA KOJIMYe-
CTBOM M KayeCTBOM HCXOJHOH pa3Bel0YHON MH(OpMALMU, METOAOJIOTHEN aHAIN3a MEPBUYHBIX
JAHHBIX W MOJEJIHMPOBAHUS, OTBEYAIOIIEH WHIAMBUAYAJIbHBIM T'€OJOTMUYECKUM OCOOEHHOCTSIM
CTPOEHHsI Pa3BEIBIBAEMOI0 MECTOPOKAEHNU (3aKOHAM PACIPENEICHUs OACYETHBIX IapaMeETPOB,
XapakTepy TPEH/a U aHU3OTPOINMH, BIUSHUIO CTPYKTYPHBIX IPAHMUII, CTPYKTYPE U Ka4eCTBY IKC-
NEPUMEHTAIBHBIX BapuOrpamM, apaMerpam IMOHUCKOBOro aumminconaa u ap.). [Ipu ucnons3osa-
HUM MIPOLEAYpPbl KpalTMHra KOJIMYECTBO M IUIOTHOCTh Pa3BEJOYHBIX MEPECEUCHUN JTOJIKHO OBITh
JIOCTAaTOYHBIM JJIi 00OOCHOBAHUS ONTHMAJIbHBIX WHTEPHOJSAIMOHHBIX (HOpMyI (A1 JBYMEPHOTO
MOJCJIIMPOBAHNS — HE MEHEE HECKOJIBKUX JECATKOB Pa3BEAOYHBIX NIEPECECUCHUH, IS TPEXMEPHO-
ro — He MEHee MEPBBIX COTeH Ipo0). M3ydueHne cBOWCTB NPOCTPAHCTBEHHBIX IEPEMEHHBIX PEKO-
MEHJIYETCS TPOU3BOUTD HA Y4aCTKaxX ACTaJIM3aLAH.

Brruncnenne BapuorpamMM MpOW3BOAUTCS HA OCHOBE JAaHHBIX OMPOOOBAaHUS MO CKBO3HBIM
PYIHBIM [IEPECEUEHUSIM MJIM COCTABHBIM MPo0aM, AJIMHA KOTOPBIX COIIaCyeTcsi ¢ yCTYIOM Kaphb-
epa, 1 [0 UHTEepBajiaM OIIPOOOBaHUS.

IIpn noctpoeHuH OJIOYHOW T€OCTATUCTHUECKOM MOJEIM MECTOPOKIEHUS MaKCUMaIbHO
BO3MOXHBIA pasMep 3JIEMEHTAPHOro OJO0Ka BBIOMpAETCs HUCXOIs U3 IUIAHUPYEMOW TEXHOJIOTHMHU
J00BIYM, & MUHUMAJIbHBINA ONPEesieTCs INIOTHOCTHIO CO3JJaHHON Ha MECTOPOXKACHUN pa3Beoy-
HOU ceTu HaOmIOMeHUN (He PEKOMEHIYETCS MPUHUMATH pa3Mep CTOPOH AJIEMEHTApHOTO OJIoKa
MeHee /4 CpeHeil MIOTHOCTH CETH).

Pe3ynbraThl mojcyera 3anacoB MOTyT ObITh NPEACTABICHBI B JIBYX BHUJaX: IPU pacyere o
CeTKE OJJMHAKOBBIX PaBHOOPHEHTHUPOBAHHBIX OJIOKOB COCTABIISIFOTCS TaOJIMIbI MOACUETHBIX Ia-
paMeTpoB MO BCEM AJIEMEHTAPHBIM OJIOKAM COBMECTHO CO 3HAUYECHHUSMHU TUCIEPCUU KpPANTHHTA;
IPU pacyeTe KPYMHBIMHU Te€OJOTHYECKUMHU OJIOKaMH WHAMBUAYAJIBHOW T€OMETPUN KaXKIbIi OJIOK
JIOJKEH OBbITh IIPUBSI3aH B IPOCTPAHCTBE U UMETh CIIUCOK P00, BXOAAILINX B 30HY BIMSHHUS.

Bce maccuBbl MG pOBBIX JaHHBIX (IaHHBIE OMPOOOBaHMS, KOOPAMHATHI MPOO WM PYIAHBIX
NepeCEeUEHU M, aHATUTUYECKUE BBIPAKEHUS CTPYKTYPHBIX BapHOIPaMM U Jp.) JTOJIKHBI IPEICTaB-
JAThCSI B (popMaTax, JOCTYMHBIX IS SKCIEPTU3bI C UCIOIb30BAHUEM HauboJee paclpoCcTpaHeH-
HBIX IPOTPaMMHBIX KOMILJIEKCOB (Harpumep, B Buje DBF-¢aiinoB ¢ oTienbHbIM yKa3aHUEM CIIO-
coba KoaupoBaHus mpomnymeHHbIx 3HaueHnid uian B Buae ASCII-¢daiinos crangaptHoro gopmara
GEOEAS). Mojenu cuMMeTpHU3yIOIIMX NpeoOpa3oBaHuii, TPEHI0B U BapHUOrpaMM, NpoOYHe ma-
paMeTphl MPEACTaBISIOTCA B AaHATUTUYECKOM U ONMCATEILHOM BHUJE.

Cuntaercs, 4TO re0CTaTUCTUUECKUI CIIOCOO IMO/CUETa 3alacoB J1a€T HAWIYYILYK BO3MOX-
HOCTb YCTAHOBJICHUS] CPEIHUX COJAEP/KaHUU I10JIE3HOTO KOMIIOHEHTA B OJIOKaX, PYAHBIX TEIax U
10 MECTOPOXKJICHHIO B 11eJIOM 0€3 CHelHaIbHbIX IPUEMOB IO YMEHBIICHUIO BIUSHUS YparaHHbIX
po0, MO3BOJISIET CHU3UThH OIIMOKH OKOHTYPHUBAHMS PYIHBIX TEJ C BEChbMa CII0KHOM Mopdooru-
€l U BHYTPEHHUM CTPOEHHMEM M OINTHMHU3UPOBATH TEXHOJOTHIO OTPAOOTKH MECTOPOKICHUS.
BwMmecte ¢ TeM, reocTaTHCTHYECKHE METOIBI TTOACYETA 3aMacoB JOKHBI OBITh KOHTPOJIUPYEMBIMH
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B CBOEM NPUMEHEHUU U MOJYMHEHBl OCOOEHHOCTSM I'€0JIOTHYECKOTO CTPOCHUS MECTOPOKIEHUS.
Pe3ynbraTsl T€0CTaTUCTUYECKOTO MOJEINPOBAHUS U OLIEHUBAHMSA JIOJDKHBI IIPOBEPSTHCS (Cpas-
HUBATbCS) C Pe3yJbTaTaMU TPAJULHMOHHBIX METOJIOB ITOACYETA 3aIllaCOB HA IIPEACTaBUTEIIBHBIX
y4JacTKax.

67. Ilpyn KOMIIBIOTEPHOM IOJICUETE 3alacOB JOJDKHA OBITh OOecreueHa BO3MOXKHOCTb IPO-
CMOTpa, NPOBEPKU U KOPPEKTUPOBKH UCXOJHBIX JAHHBIX (KOOPAMHATHI Pa3BEIOYHBIX BHIPAOOTOK,
JaHHbIE MHKJIMHOMETPUH, OTMETKH KOHTAKTOB, PE3YJIbTAThl ONPOOOBAHUS U JIp.), PE3YJIHTATOB
IIPOMEXKYTOYHBIX PACUYETOB U IIOCTPOCHUM (KaTalor PyJHBIX IIE€PECEYCHHM, BbIIEICHHBIX B COOT-
BETCTBUU C KOHAMLMUSAMH; I'€OJIOTHYECKHE Pa3pe3bl WM IUIAHBI ¢ KOHTYPAMM IPOMBIIUICHHOTO
OPYACHEHUS; NPOEKIMHU PYAHBIX T€JI HAa TOPU3OHTAIBHYIO WM BEPTUKAIBHYIO IJIOCKOCTh; KaTa-
JIOT MOJCUYETHBIX NapaMeTpoB 110 OJ0KaM, ycTyrnaMm, pa3pe3am) U CBOJHBIX pe3y/IbTaToB MOJcueTa
3aracoB. BeIxoiHas NOKyMeHTalusi M MallMHHAs Tpauka JOJKHBI OTBEYaTh CYIIECTBYIOLIUM
TpeOOBaHMUAM K 3THUM JIOKyMEHTaM I10 COCTaBy, CTPYKType, (popme u ap.

68. Iloxcyer 3anacoB MOMYTHBIX MOJE3HBIX MCKOMAEMbBIX U KOMIIOHEHTOB IPOU3BOJIUTCS B
Ka)XJIOM TI0JICU€THOM OJIOKE B COOTBETCTBUHU C «PexoMeHIanusaMu 1Mo KOMIIJIEKCHOMY HU3YYEHUIO
MECTOPOKJIECHUM U IOJCUYETY 3aacOB ITONYTHBIX ITOJE3HBIX MCKOMAEMBIX U KOMIIOHEHTOB», yT-
BepkaeHHbiMu MIIP Poccun B yCTaHOBIIEHHOM HOPSIKE.

69. Iloacuer 3amacoB 0popMIIIETCS B COOTBETCTBUU ¢ «MeTOANYECKUMU PEKOMEHIALUSIMU
10 COCTaBy M IpaBHjiaM O(QOPMIIEHUS MPEACTABISAEMbIX Ha TOCYIapCTBEHHYIO SKCIIEPTU3Y MarTe-
pHAJIOB IO ITOACYETY 3aI1aCOB METAUINYECKUX M HEMETAIUIMYECKUX ITOJIE3HBIX NCKOMAEMBIX», YT-
BepkaeHHbiMu MIIP Poccun B yCTaHOBIIEHHOM MOPSIKE.

VII. CreneHb n3y4eHHOCTH MeCTOPOKACHUI (Y4aCTKOB MeCTOPOKACHM )

[To cTenenn U3y4eHHOCTH MECTOPOXKACHHUS (M MX YU4aCTKH) MOTYT OBITh OTHECEHBI K TPYIIIIEe
OIICHCHHBIX WJIM Pa3BEIaHHBIX B COOTBETCTBUHU C TpeOoBaHMsIMU pa3jena 3 «Knaccudukamnmm 3a-
[1aCOB MECTOPOXKACHUN U IIPOTHO3HBIX PECYPCOB TBEPABIX MOJIE3HBIX NCKOIIAEMBIX», YTBEPKIACH-
HOH npuka3zoM MuHHCTpa npupoaHbIX pecypcoB Poccuiickoir @enepaunu ot 7 mapra 1997r. Ne
40.

CrerneHb M3YYEHHOCTH IS OIEHEHHBIX MECTOPOXKICHHUHN OMpEenseT IeIeco00pa3sHOCTh
MIPOJOJIKEHUST Pa3BEOUHBIX paboT Ha 00BEKTe, /IS pa3BEAAHHBIX — MOATOTOBIEHHOCTh MECTO-
POXKAEHUS JISI IPOMBILILIEHHOTO OCBOCHMUSI.

70. Ha OlleHeHHBIX MECTOPOXKJICHUSX HUKEJIEBBIX U KOOATBTOBBIX Py JOJKHA OBITH OIpe-
JieJieHa UX MPOMBIIIJIEHHAs! [IEHHOCTh M LIeJIeCO00pa3HOCTh MPOBEJCHUSI Pa3BEIOUYHON CTaauu
paboT, BBISIBICHBI 00IIME MacuITaObl MECTOPOKIEHUS, BblAENEHbl Hauboyiee MepPCHEKTUBHbBIC
y4acTKHU JijIs 00O0CHOBAHMS TIOCIIEIOBATEILHOCTH Pa3BEIKU U MOCIENYIONIEeH OTpabOTKH.

[TapaMeTpbl KOHIULIMK JJIS1 IOJICYETA 3a1IACOB JOJIKHBI ObITh YCTAaHOBJIEHBI HA OCHOBE TEX-
HUKO- SKOHOMHYECKOT0 OOOCHOBAHMSI BPEMEHHBIX Pa3BEJOYHBIX KOHAMIIMM, pa3paldaThiBaeMbIX
Ha OCHOBE OTYETOB O PE3YNbhTaTaX OIECHOYHBIX PAOOT JJIi HOBBIX OTKPBITBIX MECTOPOKICHUA,
KaK B IIEJIOM, TaK M 1O OTAEITHHBIM MX 4YacTsM, B 00beMe, JOCTATOYHOM IS MPEABAPUTEILHOMN
re0JIOr0-’KOHOMUYECKOM OLIEHKU MECTOPOKICHHUS.

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

CooOpakeHust 0 Crtoco0ax U CHCTeMax pa3padOTKH MECTOPOXKICHHUS, BO3MOKHBIX MacCIIITa-
06ax 100bIYM OOOCHOBBIBAIOTCS YKPYITHEHO Ha OCHOBE IPOEKTOB-aHAJIOTOB; TEXHOJIOTMYECKHE
CXEeMbI O0OTAIlIEHHS C YUETOM KOMIUIEKCHOTO MCIOJIb30BAHUS ChIPbs, BO3MOXKHBIM BBIXOJ U Ka-
YECTBO TOBAPHOM MPOJYKIHUU YCTAHABIMBAIOTCA HA OCHOBE UCCJIEAOBAaHUMN JIa0OPATOPHBIX MPo0;
KaluTaJbHbIE 3aTPAThl HA CTPOUTENBCTBO PYIHHUKA, C€0ECTOMMOCTh TOBAPHOW NMPOAYKIIMU U JIPY-
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rre SKOHOMHYECKHE MOKa3aTesId ONPEENSIIOTCS 0 YKPYITHEHHBIM pacyeTaM Ha 0a3e IMpOeKTOB-
aHaJIOTOB.

Bormpockl  X03sHCTBEHHO-TIMTHEBOTO BOJOCHA0KEHUSI TOPHOMOOBIBAIOIINX TPEIITPHSITHIHA
IIPU OLICHKE IMPOMBIIUICHHOW 3HAYMMOCTH MECTOPOXKIACHUN TBEPABIX IOJE3HBIX HCKOMAEMbIX
MIPEABAPUTEIIBHO XapaKTEPU3YIOTCS, OCHOBBIBAsACH HA CYHIECTBYIOIIMX, Pa3BEAbIBAEMBIX U BEPO-
STHBIX UCTOYHUKAX BOJOCHAO0KECHHUS.

PaccmaTpuBaeTcs U OIlEeHMBAETCSl BOZMOXKHOE BIUSIHUE OTPAaOOTKH MECTOPOXKIACHUN Ha OK-
PYKAIOLIYIO Cpeny.

Jlist neTaibHOTO M3y4eHus] MOpP(OJIOTHH OPYICHEHMS, BEIIECTBEHHOTO COCTaBa Pyl U pa3-
pabOTKH TEXHOJOTHYECKUX CXEM OOOTalleHHs U MmepepaboTKH Py Ha OICHEHHBIX MECTOPOXK]IE-
HUSX (y9acTKax) MOMKET OCYIIECTBIATHCS OMBITHO-TIpOMBINIIeHHas pa3padorka (OIIP). OIIP
MPOBOJUTCS B paMKax MPOEKTa pPa3BEJOYHOM CTaguu pabOThl MO PEIICHUI0 TOCYAapCTBEHHON
AKCIIEPTU3bI MaTEPUAJIOB TIOJICYETA 3aMacoB B TeueHUE He Oolee 3 yieT Ha Hamboliee XapakTep-
HBIX, [IPEJCTABUTENbHBIX 1JI1 OOJIbIIIEH YaCTU MECTOPOXKJICHUS Y4aCTKaX, BKIIOYAOIIUX TUIHAY-
HBIE JUJIs1 MecTOpoXKaeHust pyasl. Macmrad u cpoku OIIP 1omkHBI OBITH COTIACOBAHHBI C Opra-
Hamu @DenepasibHON CIIY)KOBI 1O KOJIOTHYECKOMY, TEXHOJOTHYECKOMY U aTOMHOMY HaI30pPy
(Pocrexnamzop). Heooxomumocts npoBeaenus OIIP momkHa ObITH 000CHOBaHA B KaXKIIOM KOH-
KPETHOM CJIy4dae ¢ OIpEICIICHUEM €€ LeJIel U 3a1ay.

[Tposenenue OIIP nukTyercss 0OBIYHO HEOOXOAMMOCTBIO BBISIBICHUSI OCOOCHHOCTEH reosio-
THYECKOT0 CTPOCHUS PYIHBIX Tel (M3MEHUYMBOCTH MOP(OJIOTUU M BHYTPEHHETO CTPOEHUS), TOP-
HO-TEOJIOTUYECKUX U TOPHOTEXHUYECKUX YCIOBHHI OTPaOOTKH, TEXHOJOTUU NOOBIYU PyI U HX
oOoramieHust (MIPUPOAHBIE PAa3HOBUIHOCTH U TEXHOJIOTMYECKHE TUIIBI Py U UX B3aMMOOTHOIIIE-
Hus). Pelmienrie 3TUX BOIPOCOB BO3MOKHO TOJIKO MPU BCKPHITUU PYAHBIX TE HA CYIIECTBEHHYIO
TIIyOMHY U TIPOTSKEHHOCTb.

K OIIP neob6xoaumo Taxke mpuderatb Npu BHEAPEHUU HOBBIX METOJIOB TOOBIYM MOJIE3HBIX
MCKOMAEMbIX, KaK, HallpUMep, CKBaKMHHAs THIPOI00bIYa Pa3phIXJICHHBIX Py ¢ OONBIINX U Ma-
JBIX TIIYOWH, a TaK)Ke MPU OTPAOOTKE HOBBIX HETPATUITMOHHBIX THUNOB pyd. Kpome Toro, OITP
1enecoodpa3Ha Mpu OCBOCHHH KPYIHBIX W THTAHTCKUX MECTOPOXKICHHMA, HAa KOTOPBIX, TIPEKIE
YeM MPUCTYNUTh K CTPOUTEILCTBY KpYHHBIX (aOpuk, pazpaboTaHHash TEXHOJIOTMYECKas cxema
UCIIBITHIBACTCS U COBEPIICHCTBYETCS Ha HEOOMBIITNX 000raTUTENhHBIX (haOpHKax.

71. Ha pa3BeaHHBIX MECTOPOKICHUAX Ka4€CTBO M KOJIMYECTBO 3allaCOB, UX TEXHOJIOTHYE-
CKHE CBOMCTBA, THJIPOTEOJIOTUYECKHE, TOPHOTEXHUYECKUE U IKOJIOTMUECKHUE YCIOBUS pa3pabOTKU
JOJKHBI OBITh U3YUEHBI MO0 CKBAKMHAM U TOPHBIM BbIPaOOTKAM C MOJHOTOM, TOCTATOYHOU ISt
pa3paboTKH TEXHUKO-DKOHOMHUYECKOTO OOOCHOBAHUS PEUICHUS O TIOPSJIKE M YCIOBUSX UX BOBJIE-
YEHUsl B MPOMBIIICHHOE OCBOCHHUE, a TAKXKE O MPOCKTUPOBAHUU CTPOUTENHCTBA UM PEKOHCT-
PYKIIMH Ha UX 6a3e TOPHOJ00BIBAIOLIETO TPOU3BO/ICTBA.

Pa3BenanHble MECTOPOXKACHUS MO CTENEHU H3YYEHHOCTH JOJDKHBI YIOBJIETBOPSTH Clie-
TYIOIIUM TPeOOBaAHUSM:

oOecriedyeHa BO3MOXKHOCTh KBaJIM(PHUKAIMU 3aMacoOB MO KaTEropusiM, COOTBETCTBYIOIIMM
TPYIIIE CI0KHOCTHU F€0JIOTHYECKOTO CTPOEHUSI MECTOPOKICHHUS;

BEILIECTBEHHBIN COCTaB U TEXHOJIOTUYECKHE CBOWCTBA MPOMBIILICHHBIX TUIIOB U COPTOB MO-
JIE3HOTO MCKOMAEMOT0 U3YUYEHBI C AETAIBHOCTHIO, 00ECIEUUBAIOLIEH OJIyYeHUE UCXOHBIX JaH-
HBIX, JOCTATOYHBIX JJIs MPOEKTHUPOBAHUS PALIMOHATBHONW TEXHOJOTHMU MX MEpPepadOTKH C KOM-
MJIEKCHBIM U3BJICUEHHEM BCEX IMOJIE3HBIX KOMIOHEHTOB, UMEIOUIUX MMPOMBIIIJICHHOE 3HaYeHUE, 1
OTpeJieNICHUs HAIPaBICHUSI UCIIOIb30BAHUS OTXO/I0B MIPOU3BOJICTBA UM ONTUMAIBHOTO BapHaH-
Ta WX CKJIAJUPOBAHUS UM 3aXOPOHECHUS;

3amachl JPYrUX COBMECTHO 3aJIETAIOMIMX IMOJE3HBIX HCKOMAaeMbIX (BKJIOYas MOPOAbI
BCKPBIIIU U MOJI3EMHBIE BOJbI) C COAEPKAIIUMUCS B HUX KOMIOHEHTAMHU, OTHECEHHBIE HA OCHO-
BaHWU KOHJUIMI K OAJIaHCOBBIM, MU3y4Y€HBI U OIEHEHBI B CTEMEHH, JOCTATOYHOM NJIsi Ompeserne-
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HUSI X KOJIMYECTBA U BO3MOXKHBIX HANPAaBICHUN UCTIOJIb30BAHHUS;

THJIPOT€0JIOTHUECKUE, WH)XXEHEPHO-TEOJIOTUYECKHE, TEOKPUOJIOTUYECKHE, SKOJIOTHYECKHUE,
TOPHO-TEOJIOTUYECKHE U JPYTHe MPHUPOIHBIC YCIOBHS M3YYEHBI C JAETATBHOCTHIO, 00ECIIeUHBAr0-
el MOoTy4YeHHue MCXOIHBIX JaHHBIX, HEOOXOAMMBIX JIJIsl COCTABICHUS MPOEKTa pa3pabOTKU Me-
CTOPOXKACHHUSI C y4eTOM TpeOOBaHMH MPUPOJOOXPAHHOTO 3aKOHOJATEIhCTBA M OE30MaCHOCTU
TOPHBIX PadoT;

JIOCTOBEPHOCTh JAHHBIX O T€OJIOTMYECKOM CTPOCHHUH, YCIOBUAX 3ajeraHuss U MopQoIoruu
PYAHBIX TeJl, KAaueCTBE U KOJIMYECTBE 3alacoB MOJTBEPKJICHA HA MPEACTAaBUTEIBHBIX JJIS BCETO
MECTOPOXKICHHUS yJacTKaxX JEeTaJu3allH, pa3Mep U MOJOKEHHE KOTOPBIX OMPENEISIIOTCS HEIPO-
MOJIb30BAaTENIEM B KaX/J0M KOHKPETHOM CIydae B 3aBUCHMOCTH OT MX I€OJIOTHIYECKUX OCOOCHHO-
CTEH;

pPaccMOTPEHO BO3MOXKHOE BIHSHHUE pPa3pabOTKH MECTOPOXKICHHS Ha OKPYKAIOIIYIO Cpeay U
JaHbl PEKOMEHJALUHU MO MPEIOTBPALICHUIO WM CHIDKEHUIO MPOTHO3UPYEMOTO YPOBHS OTpHUIIA-
TEJBHBIX HKOJOTUYECKUX MOCIEACTBUHN 0 TPeOOBaHUI COOTBETCTBYIOIINX HOPMATHUBHBIX JOKY-
MEHTOB;

MOJICUETHBIC TTapaMeTPhl KOHIUINI YCTAaHOBJICHBI HA OCHOBAHWU TEXHUKO-3KOHOMHYECKUX
pacyeToB, MO3BOJSIONINX ONMPEACTUTh MACIITA0Bl U MPOMBIIICHHYIO 3HAYUMOCTh MECTOPOXK/Ie-
HUSI ¢ HEOOXOMMOM CTETIeHBIO TOCTOBEPHOCTH.

PamnronanbHOe COOTHOIIEHUE 3aMIacOB Pa3IMYHBIX KATETOPHH OIpeaeseTcs HeIpomoiIb30-
BaTeJIEM C y4YETOM JOIMyCTUMOTO MPEANPUHUMATEIBCKOTO PUCKA. BO3MOKHOCTH MOJTHOTO WIIH
YaCTUYHOTO MCIOIB30BaHM 3amacoB kateropuu C, Mpu MPOEKTUPOBAHUN OTPAOOTKH MECTOPOXK-
JCHUH B KaKIOM KOHKPETHOM CIIydae OMpEeAeNsieTcs TOCYAapCTBEHHON T'€0JIOTHUECKON dKCIIep-
T30 1 odopmisieTcss B BuJe peKoMeHianuu. PemaromumMu ¢akTopaMu MPU 3TOM SIBISIOTCS
0COOEHHOCTH TeOJOTHYECKOTO CTPOSHHS PYAHBIX TEJ, UX MOIIHOCTh U XapaKTep pacIpeneiIeHus
B HUX PYAHOM MHUHEpaIU3aIlH, OI[EHKa BO3MOXHBIX OMIMOOK pa3BeaKu (METOAOB, TEXHUYECKUX
CpPEACTB, ONMPOOOBaHMSA M AHANUTHKH), & TAK)KE OMBIT Pa3BEIKH M pa3pabOTKU MECTOPOXKICHHUN
aHAJIOTUYHOTO THIIA.

Pa3BenanHble MECTOPOXKIACHHUS OTHOCATCS K MOATOTOBICHHBIM JUIS MPOMBIILIEHHOTO OC-
BOCHUS TPH BBIMOJIHEHUH HACTOALINX PEKOMEHAALMI 1 TOCcle YTBep KISHH 3amacoB (OamaHco-
BBIX U 320aJJaHCOBBIX) B YCTAHOBJICHHOM TIOPSJIKE.

VIIIL. Ilepecuer u nepeyTBep:KIeHNE 3aN1ACOB

[TepecueT u mepeyTBEepKICHHE 3aM1aCOB B YCTAHOBJICHHOM MOPSAKE MTPOU3BOIUTCS 110 WHU-
[IMAaTUBE HEAPOIOIH30BATENA, & TAK)KE KOHTPOJIBHBIX U HaJI30PHBIX OPTaHOB B CIIy4asx CYIIECT-
BEHHOT'O U3MEHEHUS MIPEICTABICHUIN O KAYECTBE U KOJMYECTBE 3a11aCOB MECTOPOXK/ICHHUSI U €TO
re0JIOr0-7’KOHOMUYECKOM OLIEHKE B PE3YIbTaTEe JOMOIHUTEIBHBIX I€0JIOr0pa3BEeIOYHbBIX U J10-
OBIYHBIX PadoT.

[To nHULIMAaTUBE HEAPOIIOIH30BATENA MIEPECUET U EPEYTBEPKICHHE 3a11aCOB MPOU3BOIUTCS
MIPU HACTYIUICHUH CIIy4YaeB, CYIIECTBEHHO YXYAIIAIOUIUX SKOHOMUKY MPEAIPUSITHS:

CYIIIECTBEHHOM HETOATBEPKICHUU pa3BeIaHHBIX U YTBEPKICHHBIX paHEe 3aracoB W (WUJIN)
HUX Ka4ecCTB;

00BEKTUBHOM, cyliecTBeHHOM (0osee 20 %) u cTaOMIbHOM MaJI€HUU 1IEHBI TPOIYKIIMH TTPU
COXpPaHEHUU YPOBHS ce0ECTOMMOCTH ITPOU3BO/ICTBA;

W3MEHEHUHU TPeOOBaHU MPOMBIIIJIEHHOCTH K KAYECTBY MUHEPATbHOTO CHIPHS;

Korjga oOlee KOJIMYECTBO 0OaJaHCOBBIX 3aIlacOB, CIHMCAHHBIX M HaMEUYaeMBIX K CIIHCAHHIO
KaK HEMOJTBEPAUBIINXCSA (B MPOLIECCE TOMOJIHUTEIBHON pa3BeKH, IKCILTyaTallMOHHON pa3BeIKU
U pa3pabOTKU MECTOPOXKIEHHUS), a TaKXke He TMOJISKAIUX OTPadOTKE MO TEXHUKO-
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SKOHOMHYCCKHM IPUYMHAM, TPEBBIIIACT HOPMATHUBBI, YCTAHOBJICHHBIC JICHCTBYIOUIUM I10JIOMKE-
HUEM O TIOPSJKE CIHMCAHUS 3alacoB TOJIE3HBIX HMCKOMAEMBIX C OallaHca TOPHOIOOBIBAFOIIMX
npeanpusatuil (1. e. 6onee 20 %).

[To MHMIIMATHBE KOHTPOJIBHBIX U HAJ30PHBIX OPTraHOB MEPECUYET M MEePEyTBEPIKIACHHUE 3ara-
COB MPOU3BOAMTCS MPU HACTYILICHUU CIIYYacB, YIIEMIISIOIIMX TIpaBa HEJIPOBIIALIbIa (rocyaap-
CTBA) B 4aCTH HEOOOCHOBAHHOTO YMEHBIIICHHS HAJIOTOO0IaraeMoi 06a3sr:

yBEJIMUEHUN 0aJaHCOBBIX 3aIacoB, MO0 CPABHEHHIO C paHEe YTBEPKICHHBIMU, OoJiee ueM Ha
50 %;

CYIIECTBEHHOM W CTAaOWJILHOM YBEIMYECHWUW MHUPOBBIX II€H Ha TPOAYKIHIO MPEATPUSTUS
(6o1tee 50 % ot 3a70KEHHBIX B 000CHOBAHUSA KOHIUIIHAN);

pa3paboTKe M BHEJAPEHUH HOBBIX TEXHOJOTHH, CYHIECTBEHHO YJYUIIAOIIMX SKOHOMHUKY
MIPOU3BOJICTBA;

BEISIBJICHUH B Py/aX WJIM BMEIIAIONIUX MTOPOJIaX IIEHHBIX KOMIIOHEHTOB WJIA BPEIHBIX MPH-
Mecel, paHee He YUYTEHHBIX TIPH OI[EHKE MECTOPOKICHUS U MTPOCKTHPOBAHUHN TIPEIITPUSITHSI.

DKOHOMHUYECKHUE MPOOJIEMBI MPEIPHUSITHS, BBI3BAHHBIC BPEMEHHBIMH MPUIHMHAMHM (I'€0JI0-
THYECKHE, TEXHOJOTUIECKUE, THIPOTCOIOTUIECKIE U TOPHOTEXHUYECKUE OCIIOKHEHUS, BPEMEH-
HOE I1aJIEHUEe MUPOBBIX IIEH MPOYKITUH), PEIIAIOTCS C IIOMOIIBI0 MEXaHU3Ma IKCILUTYaTAITHOHHBIX
KOHUIIMI 1 HEe TPEOYIOT IepecueTa U MmepeyTBEPIKACHHUS 3aI1acoB.
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IIpuioxkenue (cnpaBo4yHoe)

XapaKTepHCanecKne moxasaTeJin CJI0KHOCTH I'€0JIOTrHY€CKOro CTpoeHusd
MCCTOpO)KIleHI/Iﬁ TBEPABIX MOJIE3HBIX HCKOITA€EMbBIX

CucremMa pa3BeIKM U TJIOTHOCTH Pa3BEIOYHON CETU 3aBHCST B OCHOBHOM OT HECKOJBKHX
MPUPOAHBIX (PAKTOPOB: YCIOBUM 3ajJe€raHus U CTPYKTYPHO-T€OJIOTHYECKHUX OCOOEHHOCTEH py/I-
HBIX TeJll (BBIIEP)KAHHOCTH M MOPQOJIOTUM PYIAHBIX TEJ, XapakTepa TPaHMI]) U pacrpeaesieHus
MOJIE3HOTO KOMITOHEHTa (CTENEHU U3MEHUYUBOCTH Ka4yeCTBa MOJE3HOT0 HUCKOMAeMOTO B Mpeienax
PYAHBIX TEI).

B kadyecTBe OCHOBHBIX KOJIMYECTBEHHBIX IMOKA3aTEIEH CIOXKHOCTU CTPOCHHS PYIHBIX Tl
PEKOMEH/TYETCsl CIIOJIB30BaTh CJIEYIOIIUE BEIMYUHBL: Ko3QpuuueHT pyaonocHoctH (K,), moka-
3aTellb CI0KHOCTH (q) U Kodduiments Bapuanuu MoitHocTH (V) u conepxanus (V) B pya-
HbIx nepeceueHusix (A Il IIpokodses, 1973).

KoaddunmeHT py1oHOCHOCTH OOBIYHO BBIPAKAETCS KaK OTHOIIECHUE JIMHEHHBIX BEJTUYUH —
JJIMHBI PYHBIX HHTEPBAJIOB 110 CKBa)KMHAM HJIM TOPHBIM BBIPAOOTKaM (), ) K 0O1IeH JUIMHE nepe-

CEYCHUH B IIpeAeax MPOAYKTUBHOM 30HBI (B TPAHULIAX ITPOMBIIIJIEHHOTO OPYAEHEHHUS — ), ):
K=k . (1.1)

[Tokazarenb CI0KHOCTH PACCUUTHIBAETCS 10 OTHOIICHUIO YMCIIA PYAHBIX nepecedeHuit (Ny)
K CyMME BCEX Pa3BEIOYHBIX MepecedeHU (PyIHBIX, O€3pyIHBIX BHYTPUKOHTYPHBIX N, U 3aKOH-
TypHbIX N;, 00pHCOBBIBAIOIIMX OOLIYIO TPAHUILY CIOKHOTO O0BEKTA):
g= _ N (1.2)
Ny+ N:+ N,
Koaddunuent Bapuanuu MOUTHOCTH U KO3 GUIIMEHT BapHalu coaepxanus (B %) BbIYMC-
JISIIOTCST OOIEN3BECTHBIMU CIIOCO0OAMU IO CYMME Pa3BeIOUYHbBIX JaHHBIX:

v.=Sm 100 ; (1.3)
Mep

Ve=5C.100 | (1.4)
Ccp

r7e Sy U S¢c — COOTBETCTBEHHO CPEIHEKBAJPATUYHbIE OTKIOHEHHUS MOUTHOCTU €IMHUYHBIX
PYIHBIX MIEPECEUCHHI U COACPKAHUA B HUX MOJE3HOTO KOMIIOHEHTA OT MX CpeaHeapu(MeTHye-
CKMX 3HaueHui m, 1 Co,.

O06001IeHHBIE OPUEHTUPOBOYHBIE MPEICIIbHBIE 3HAUEHHS TOKA3aTeNel CII0KHOCTH CTpPOe-
HUS PYIHBIX TEJ 10 MECTOPOXKACHUSIM 1-, 2-, 3- 1 4-i1 rpynN CI0KHOCTU MPUBECHBI B TAOIHIIE.

Tabauma
KonvecTBeHHbIE XapaKTEePUCTHKU H3MEHYMBOCTH OCHOBHBIX CBOMCTB OPY/1e€HEHHUsI

[Toka3zarenu N3MEHYHMBOCTH
00BEKTOB pa3BEIKU
['pynna mecTopoxaeHui bopmbI coJiepKa-
HUS
K, q Vin, % Ve, %
1 2 3 4 5
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1 2 3 4 5
-5 0,9-1,0({0,8-0,9 | <40 <40
2-5 0,7-0,9 10,6-0,8 | 40-100 | 40-100
3g 0,4-0,710,4-0,6 | 100- | 100-150
150
4-5 <04 | <04 | >150 > 150

Pemenue mo oTHeCEHUIO MCCTOPOXKXACHUA K KOHKpCTHOﬁ rpyamne npuHuMacTCsa 10 COBO-
KYIIHOCTHU BCE€H T'€OJIOTUUYECKOM I/IH(i)OpMaHI/II/I C YUCTOM II0Ka3aTeCJisA, XapaKTCPU3IYIOUICTO HaAU-

BBICIIIYIO H3MEHUMUBOCTH (DOPMBI HITH COAEPIKAHMUA.
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