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6.1. OCHOBHbIe 3agayu reosnoro-
9KOHOMUYECKON OLeHKN MeCTOpPOXAEeHUN

« [eonoro-skoHoMMYyecKas oLieHKa MeCTOPOXAEHUI — Ba)KHelLLasa cocTaBHasA YacTb reosioro-
pa3BedoYHoro npouecca. [NpoBoanTCS € Lenblo onpeaeneHnus HapoaHOX03ANCTBEHHOIO
3HaYeHUs MEeCTOPOXAEeHNA B Hanbonee addEKTUBHOM BapuaHTe ero BO3MOXKHOIO
MPOMbILLUNIEHHOrO OCBOEHUS.

« OCHOBHblE 3a4a4M OLIEHKN MECTOPOXAEHWIA:

- onpegereHne Konmyectea u kayectsa 6anaHcoBbIX (SKOHOMUYECKMX) N 3abanaHCOoBbIX
(NOTeHUManbHO 9KOHOMUYECKMX) 3anacoB, a TakKe KOHOMUMA O X NOLCYHETa;

- BbIOOP NepcrnekTUBHbIX MECTOPOXAEHUIN NPU ONpeaerneHnn HanpasneHnin pasBnUTUS MMHeparbHo-
CbipbeBOW 0a3bl U reonioropa3BefoyHbIX paborT;

- onpegeneHme 3KOHOMUYECKUX NoKa3aTenen 0ObEKTOB, NepeaaBaeMbiX B HEAPOMNONb30BaHUE;

- pacyeT TEXHMKO-3KOHOMUYECKMX NoKasaTenen, XxapakTepmayoLmx NPOMbILLNEHHYI LIEHHOCTb
MEeCTOPOXAEHUS N 3PPEKTUBHOCTb €ro byayLLEro OCBOEHUS;

OGBLEKTOM reonnoro-3KOHOMMUYECKOM OLIEHKM MOXET ObITb OTAENbHOE MecTopoxageHue, y4actok
KPYNMHOIro MecTtopoxXgeHusd, ninn rpynna CONMKEHHbIX MGCTOpO)K,EI,GHVIVI, Ha 6a3se KOTOPbIX
OKOHOMMUYECKHN Ll,enecoo6pa3Ho CTPOUTESILCTBO MNMpeanpunaTmna no Aobblye NonesHoro
MCKOMaemoro.

Mo 3aBepLUeHN CTagun «pasBedka MectopoxaeHus» coctasngaetrca TOO NOCTOAHHbBIX KOHOULMIA U
NPOMBbILLSTIEHHOIO OCBOEHMUSA C NOACYETOM 3anacoB, KOTOPOe NpeacTaBnaeTca Ha
rocyaapCTBEHHYIO 3KcrnepTu3y. Bce pacyeTbl A0OMKHbI HOCUTL BapUaHTHbIN XapakTep B
nocnegoBaTenibHOCTU: OKOHTYpUBaHMe, cnocob n cuctema paspaboTku, TEXHONOrm
nepepadoTKu.

BbiOnpaeTcs onTuMarbHbI BapuaHT; YUCTIEHHbIE 3HAYEHNS ero napamMeTpoB NPU3HaKTCS
KOHAMLMOHHbIMK, a 3anacbkl 6banaHcoBbIMU. [pn pacyeTax aKkcnnyaTauuoHHbIX 3aTpaT U



6.2. [locnepgoBaTeNnibHOCTb NpoBeOeHus
reosioro-3aKOHOMMYeCKOU OLLeHKU
MeCTOpPOXAEeHUU

AHanus3 aKoHOMUKO-reorpacmnyeckux ycrosum pamoHa. OHu BKItoHatoT reorpadmnyeckoe
NonoXXeHne MecTopoXaeHus, Knmmar, penbed, OCBOEHHOCTb panoHa, Hanu4ne
NPOMBbILLMIEHHbIX NPeanpuATUn, YNCNIEHHOCTb HaCcerneHust N ero 3aHATOCTb, Hanu4ne cBobogHOM
paboyen cunbl, TPAHCNOPTHbIE YCNOBUS, 06eCNEYEHHOCTb ANIEKTPOIHEPTUEN,
cTponmaTtepuanamMmm, BOAHbIMU pecypcamu, BO3MOXHOCTb Koornepaunm ropHopyaHOro
KoMOunHaTa ¢ 4ENCTBYIOLWNUMIN NPEANPUATUSIMU, BO3MOXHbIE NOTPEOUTENN TOBAPHOW NPOAYKUNN,
TpaHCNopTHada CBA3b C HUMN, HEOBXOAUMOCTb N 06beMbI CTpouTenscTea gopor, J19M1,
BOAOBOAOB, HanM4ume cBA3n, HedTe- U ra3onpoBOAOB U T.M.

AHanuns reonorn4eckMx oco6eHHocTen MecToOpoXXAeHNA U NoAcYeT 3anacoB.
AHanNM3NpyrTCs reonorndyeckmne, rmaporeonornyeckmne, NHXeHepHo-reornormyeckme 1 ap.
ycnosus mectopoxaenus. OnpenensieTca nepeyeHb HeoOXoaANMbIX NapaMeTpPOoB A
OKOHTYpPMBaHUSA 3anacoB, YCTaHaBNMBAOTCA Anana3oHbl M HAMEYaeTCs «LWar» U3MEeHeHUs 3TUX
napameTpoB. [10 HAMEeYEHHbIM KpaHUM U NMPOMEXYTOYHbIM 3HAaYEHNSIM NapamMeTpoB
NPOM3BOAUTCS BapUaHTHOE OKOHTYpUBaHME 1 NMOACYET 3anacoB (He MeHee TPpexX BapuaHToB).
[1Ba kpaHUX BapuaHTa NpuHUMatoTcs kak 6a3oBble. [epBbii 6a30BbIV BapMaHT — 3TO BapuaHT
C HambonbLMMM 3anacamu (Ons pyaHbIX MECTOPOXAEHUA C HU3KUM CPEAHUM COAEP)KAHNEM
NONe3HOro KOMMOHEHTA); BTOPOW 6a30BbI — C HAMMEHbLLMMW 3anacamMu, HO A0CTaTOMHbIMUY ANS
CTpOMTENbCTBA rOPHOAOObLIBaOLErO NPeaAnpusaTUs (Ons PYAHbIX MECTOPOXAEHUA C BbICOKUM
coaepXaHneM Nnone3Horo KOMMNoHeHTa). [Ins Bcex BapMaHTOB pacCYMThbIBAOTCS NokasaTenu
N3BMNeYEHNs, MPOU3BOAUTENBHOCTN, CEOECTOMMOCTU, KanuTanbHbIX BNOXEHWI 1 ApP.



MpumMep NnoBapuaHTHOrO OKOHTYPUBAHUS 3aNacoB Xeslie30pyAHOro

MeCTOpOXAEeHUA NO pe3yryibTaTaM OI'IpOﬁOBaHVIFI CKBaXXuH

Mo A.M. BbIGOYKMHY U Ap.
1 — pbIXNble OTNOXEHUS; 2 — BYNIKAHOrEHHO-0CaA04YHble Nopoabl; 3 — KOHTYPbI PyAHOro Tena npu
pasnnyHoM BOPTOBOM codepXaHuu xenesa (Macc. gons, %): a - 25,6 - 20,6 - 15



3. lopHO-TexHn4Yeckoe o6ocHoBaHue. [ponsBoanTca o60CHOBaHWE cnocoba 1 cucTem
pa3paboTkn MeCTOPOXAEHUS1 UCXOAs U3 penbeda MeCTHOCTU, MOLLIHOCTU, yrna
nageHust u rMyouHbl 3aneraHus 3anexen, X MeXaHMYEeCKUX CBOWCTB,
nepekpbiBaloLWLMX U BMeLLaoLwmx nopog. Onpenensietcst ypoBeHb NOTEPb U
pa3yboxnBaHus. PaccunTtbiBaloTcs akcnnyaTaLUMOHHbIe 3anachl NOME3HOro
MCKOMaeMOro 1 UX Ka4eCTBEHHasa XxapakTepucTuka ( Ans pyaHbIX MECTOPOXAEHWUN
COoAlep)KaHMe MeTanmna B pyaHoOu macce), roqosasi Npou3BoaMTENbHOCTb MO pyae U
BCKpPbILLHbLIM Nopoaam (Mpy OTKPbITOM pa3paboTke), CPOoKM aKkcnnyaTaumm u
CTpOUTENbCTBA NPEaNPUATUS MO KaXaoMy BapuaHTYy.

4. O6ocHOBaHUe TexXHosornn oboraweHnsa (nepepadboTKku) nonesHoro
nckonaemoro. ['lo pesynsratam MMHEPaNOrn4eckoro, TEXHNYECKOro U
TEXHONOMM4YeCcKoro onpoboBaHNsa peKoMeHOYeTCca TEXHONorm4eckasl cxema
nepepaboTkn NonesHoro nckonaemoro. NponssoanTcs pacHeT OCHOBHbIX
nokasaTtesrien KoMnrekcHon nepepaboTkn cbipbsl (M3BNEeYeHne npu oboraweHnu,
cogepxaHne MmeTansna B KOHLEHTpaTe, BbIXO4 KOHUEHTpAaTta) Nno BapuaHTam
OKOHTYpMBaHUA 3anacoB. OnpegensieTcs nepeyveHb KOHEYHOW TOBApHOM NpoAyKUUn
no mapkam. [pun oTcyTCcTBUM BOIM3K MECTOPOXAEHUA oboraTuTenbsHOn babpuku
npegycMmaTpuBaeTCsa ee CTPOUTENBbCTBO U onpeaenseTcs ee Npom3BoaANTENbHOCTb MO
NOSIE3HOMY MCKOMAEMOMY.

5. PacyeT aKOHOMUYECKUX NMoOKa3aTernen oLeHKN. DKOHOMUYECKME nokasaTenu
paccyYMTbIBAOTCA B AEUCTBYIOLLNX HA MOMEHT OLEHKUN LieHax (ONTOBbIX, MUPOBbIX
NN OOroBOPHLIX). PaccunTteiBaeTca Bbipyyka OT dyayulen peanusaumm ToBapHOM
npoaykumn, obme KanutasnbHble BNOXeHNa ¢ pa3bmnBKou No rogam CTPOUTENbCTBA
npeanpuaTusA, SKCnnyaTauMoHHbIE 3aTpaThl Ha 400bIYY U NepepaboTKy, BKOYas
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0obblun n nepepabotkn. OnpegenatoTca nokasarenu adEeKTUBHOCTN OCBOEHNS
MeCTOpOXaeHUa 6e3 yyeTa Hanoros, nNnaTexen n OTYNCNEHNN (QUCKOHTUPOBAHHLIN
00X0[4, NHOEKC AOXO4HOCTU, CPOK OKYNMaeMOoCTU KannTanbHbIX BIIOXEHUN,
BHYTPEHHSAS HOpMa AOXOOHOCTU, peHTabenbHOCTb NPeanpUSaTUSA NO OTHOLLEHUIO K
NPOM3BOLACTBEHHbLIM (POHAAM M SKCNSyaTauMOHHbLIM 3aTtpaTtam). PaccuntbiBaeTcs
BENMYMHA yrnnadnBaeMblX Hanoros. BeluncnsaoTca nokasatenu aopeKkTnBHOCTH
OCBOEHUS MECTOPOXAEHUA C Y4ETOM CYLLECTBYHOLLMX HAMOroB, NiaTexen u
OTYUCIIEHUN: YNCTad OUCKOHTUPOBAHHAA NpubbIb, MHAEKC NPUOLINTIBHOCTN, CPOK
OKYNaeMOCTU KanuTasnbHbIX BIIOXXEHUN, BHYTPEHHSAS HOpMa npubbinu,
PeHTabenbHOCTb MO OTHOLLEHUIO K NPOM3BOACTBEHHBIM (bOoHAaM U
aKcnsyaTauyuoHHbIM 3aTpaTtam.

6. Bbibop onTuManbHOro BapuaHTta 3anacoB. ConocTaBnsTCA pe3ynbsraThbl reosoro-
9KOHOMMYECKON OLEHKU MO BapuaHTaM OKOHTYPUBAHUA, U HA OCHOBE
9KOHOMWYECKOIo KpuTepua onpeaeneHns 6anaHcoBon npuHagneXxHoCcTn 3anacos
Npon3BoaANTCA BbIOOP ONTMMAarbHOMo BapuaHTa 3anacoB U KOHAULNN,
MCNonb30BaHHbIX AN UX nogcyera. B ontumansHOM BapuaHTe 3anacoB
paccYMTbIBAETCS pa3mep peryndapHoro nnarexa 3a npaso Aobbluu, a Takke
nokasarenu cpaBHUTENbHOW 3(PFEKTUBHOCTN, NPUMEHSAEMbIE B MEXOYHAPOL4HON
NPaKTUKE - BHYTPEHHSS HOpMa NPUbbLINK, CPOK OKYNaeMOCTU KanuTanbHbIX
BNOXXEHUN C YY4ETOM NNiaThbl 3a KPEOaUT.



6.3. KoHanuum K noacyeTy 3anacoB



KoHANLMM —3TO COBOKYMNMHOCTb 3KOHOMUYECKM OOOCHOBAHHLIX TPEOOBAHNIN K KONIMYECTBY U
Ka4yeCcTBY MOMNE3HOro MCKOMNaemMoro B Hegpax KOHKPETHOrO MECTOPOXAEHNS, K FTOPHO-
TEXHUYECKMM YCINOBUAM €ro paspaboTkn 1 nepepaboTKku.

KonHanuum — Kateropmd BpemMeHHas. OHu MOTYT UBMEHATBLCA NO Mepe Pa3BnNTUA "
coBepLlieHCTBOBaAHNA TEXHUKN, TEXHOITOTNN, NBMEHEHNA PbIHOYHbLIX LIEH.

KoHauuum yctaHasnueatotcs ans Bcex cragun PP, HaunHas co ctagum «llonckoBble paboTbiy».

Buabl KOHOULNWA:
— OpakoBO4YHbIE KOHANUMK - OENCTBYIOT Ha cTagumn «llonckoBble paboTbiy;
— BPEMEHHbIE KOHAULUN — MPUMEHSAIOTCS Ha cTagun « OueHOYHble PaboThIy;
— TOCTOSIHHbIE (BKIMKOYaa panoHHLIE) AENCTBYIOT Ha cTagumn «Pa3Beaka MeCTOpOXOEHNAY;

— 9KcnnyartauMoHHbIe — MOryT ObITb pa3paboTaHbl U YTBEPXKAEHbLI HA onpeaeneHHbINn CPoK
AN OeNCTBYIOLLNX ropHOA0ObIBaOLWMX NPeanpuUsaTUin U UCNoNbL30BaTbLCA NPY Aopa3BeaKke U
aKcnnyaTtaumMoHHOW pasBegke.

BpakoBo4HbIE KOHOULMKW YCTAaHABIMBAKOTCS MO MPUHLUUNY aHarornm; BpeMeHHble, NOCTOSHHbIE
N 3KCnIyaTalMoHHbIe ONPeaenaTCs C NOMOLLbIO cneunarbHbIX TEXHUKO-3KOHOMUYECKNX
pacyeToB, KOTOpble 0OPMIISAIOTCA B BUAE cneumanbHoro gokymeHta — T30 KoHONUMNA,

KoHauummn He xapakTepuayoT onTUMarbHbIX YCINIOBUIM paspaboTku MeCTOPOXAEHUS (T.K. He
coaepyaT JaHHbIX O cpegHeM KadecTBe noresHoro uckonaemoro). OHu onpeaenstoT
npegenbHble 3HaYeHNA BaXKHENLLUX FOPHO-Te0NorM4ecknx napaMeTpoB, MPU KOTOPbIX
obecne4ynBaeTcs IKOHOMUYecKas LieriecoobpasHOCTb pas3paboTKM MeCTOPOXOEHUS.

KoHanumm moryT ObITb pasaeneHbl Ha 4 rpynnbi:
MunHUManbHoe NPOoMbILLIIEHHOE coepXkaHne B noacyeTHOM Broke.

KoHauumm, onpenensioLlmne Ka4ecTBO U TEXHOMNOMMYECcKe CBOMCTBA NOME3HOro
MCKOMaemoro.

1
2
3. KoHauumu, onpepensioLlme yCrioBUA OKOHTYPUBAHUA 3ariexel None3HbIX UCKoMaeMblX.
4. KoHgunuun, onpenenstoLLme ycrioBus oTpaboTkM MECTOPOXOEHWS.



MuHumanbHoe rnpomsiwieHHoe coodep)kaHue

MuHuManbHoOe NpoMbILLUNIEHHOEe coaepKaHue — 3TO npeaenbHoe
coaepXaHue LeHHOro KOMNoHEHTa B oLueHMBaeMom 6rioke Heap, Npu
KOTOPOM MPOMBbILLSIEHHOE NUCMOSb30BaHMe NONEe3HOro MCKONaemMoro eLle
9KOHOMMYECKM LierniecoobpasHo.

PacyeT MMHMManbHOro NPOMBbILLIIEHHOIO CoaepXaHnsa NPON3BOANTCS MO
PaBEHCTBY U3OEpP)KEK NPOM3BOACTBA HA A00bIYY 1 NnepepaboTky 1 T
NMONE3HOro NCKOMaemMoro  CTOMMOCTU N3BIIEKAEMbIX U3 HEFO LIEHHbIX
KOMMOHEHTOB:

Cebecmoumocmb 1 m npodykuuu = Ornmoesou pbIHOYHOU ueHe 1 m rnpodykyuu.

ABnAsick npeaeribHbIM, MUHUMarbHOEe NPOMbILLIIEHHOE coaepXXaHne
rapaHTUpPYET NnLb BO3BpAT MNPpou3BedeHHbIX 3aTpaT, HO He obecrnevnBaeT
nofyyeHne npunbbinn (Hynesasi peHTabernsHoCTh). [NonyyeHne npmnbblnu
BO3MOXHO LWL Mpun 3KcnnyaTauum OnokoB, CoaepXaHme rnosie3Horo
KOMMOHEHTAa B KOTOPbLIX BbilLE MUHUMANbHOIO NMPOMbILLSIEHHOIO.

OcHOBHO€E HasHa4YyeHne MUHUMAaNbHOro NPOMbILLIIEHHOIO coaepXaHus -
pasgeneHue 3anacoB Ha 6banaHcoBble N 3abanaHcoBbIe.



KoHOuuyuu Kk kKayecmey u mexHos102Uu4eCcKUM
ceolicmeaM noJsie3HO20 UCKONaeMo20

Bkno4yaloT B ceb:

1. NepeyeHb OCHOBHbIX M CONYTCTBYHOLMX KOMNOHEHTOB. ConyTCTBYIOLWWNE
KOMIMOHEHTbI Y4YUTbIBAKOTCA B eAuHULAaX YCITOBHOIMO KOMMNOHEHTA; NepeBo
NX CodepXXaHUN OCYLLECTBIIAETCA C MOMOLLBbIO KOO (PULIMEHTOB,
YUUTbIBAOLWMX PbIHOYHYH CTOMMOCTb KaX4oro U3 HUX 1 niaHoBble

KO3 (PULMEHTbI U3BITIEYEHNSA B FOTOBYHO NPOAYKLNIO.

2. MakcmmarnbHO OonycTUMble coaepXXaHuUsa BpeaHbIX NMpUMecen.
OrpaHunumsatotca gencteytowmmmn F[OCTamu, TY u T.0.

3. TexHonorn4yeckme Turnbl U copTa NOSIE3HOro MCKonaemoro, Tpebytouime
pasfensHoro onpeneneHns 3anacoB 1 NOCrenyoLLen cenekTMBHOM
BblEMKW.

4. CneuunarnbHble TpeboBaHMA K KQ4eCTBY MOSIE3HOIO NCKOMaemMoro,
onpegenaemblie BUOOM MOMNE3HOro UCKONaemMoro 1 HarnpasneHnem ero
ncnosnb3oBaHna. PernamenTtupytotca FOCTamu, TY B 4acTu TpeboBaHum K
MapKam, copTam NonesHoro nckonaemoro. [loctato4Ho cneymdunyHbl,
0COBEHHO AN HEPYAHbIX NOMNE3HbIX NCKONAaeEMbIX.



KoHOuuyuu Kk oKkOHmMmypueaHuro 3asexeu
rnoJsie3HbIX UCKornaemMbIx

BknoyaloT B cebs:

1. BopTOBOE cogepkaHne NoNe3HOro KOMMNOHEHTa AN OKOHTYPUBAHUS
(pasgensHO) banaHcoBbIX U 3abanaHcoBbIX 3anacoBs. 13meHsieTcs oT
MUHUMAanbHOMO NPOMbILLNEHHOIO A0 CoAepXXaHus (TEopeTUYeCcKn) B 0Txoaax
Npon3BOACTBA.

BopToBoe cogepxaHne OOMKHO obecrneymBaTb MakCUManbHy 3dHEKTUBHOCTb
pa3paboTkn MeCToOpOXAEHUS:

— 4eM Hmxe BopToBOE coaepKaHne, TEM KpyrnHee 1 NpoLle Moaenb 3anexu;

— CHWXeHne 6opTOBOro coaep’kaHus NpUBoOaUT K pasyboXXmMBaHUIO NOSIE3HOIO
NcKonaemoro — bonbLlee ero KonM4ecTBo A0SMKHO BbITh NoaBEPrHyTO 406LIYE U
nepepaboTke.

2. MuHumanbHas npomblilsieHHada (paboyasi) mowHocTeb. ObecneumnBaet
BO3MOXHOCTb OTPabOoTKM NonNe3Horo nckonaemoro 6e3 nogpbiBa BMELLAIOLLINX
nopoa Ui ¢ NX BbIEMKOW, HO C pa3yboxmnsaHnem, obecrneymBaroLLnm
9KOHOMUNYECKYIO 3PEKTUBHOCTb pa3paboTKu.

3. NpenenbHO AonycTnMasi MOLHOCTb MYCTbIX NOPOA4, U HEKOHAULIMOHHBIX pyA,
BKIMOMAEMbIX B MPOMBbILLMEHHbIA KOHTYP.

4. MnHnmanbHbIN KOIPPUUNEHT PYOAOHOCHOCTN.

5. MNpepnenbHble pasmepbl NoACYETHbLIX 6roKOB. MNPUHATO, YTOOLI OHM MPUMEPHO
COOTBETCTBOBaNM MacLuTabam rogoBor Ao6bI4NM NONE3HOro MCKONaeMoro.



6.4. NOOCYET 3AIMNACOB



3anachbl Nofie3HbIX UCKOMaeMbIX — 3TO UX KONIMYecTBO, 3aKIo4YeHHoe
B reoMeTpU3npoBaHHbIX y4acTkax Heap. KonnyectBo 3anacos, ux
KayeCcTBEHHasi XapaKkTepucTmKa 1 ropHo-reoniormyeckne ycrnoBus
pasMeLLeHNs — BaXKHeWLLIMe napamMeTpbl, onpeaensoLlmne LeHHOCTb
MECTOPOXOEHUS.

3anachbl NOMNe3HbIX MCKOoMaeMbIX UBMEPAIOTCH B eAMHULaX MacChbl UK
ob6bEéma. B egmHMuax macchel onpeaensaTcs 3anacbl 60rbLLINHCTBA
MecTopoXxaeHun. [pn aToM onpenenarTca Kak 3anachl rnosie3Horo
nckornaemoro (pyabl), Tak 1 3anackl NOfIE3HOr0 KOMMOHEHTA.

Onsa pya YyepHbIX MeTansmnoB (Kenesa, MapraHua, XpomMa, BaHagus,
TUTaHa), a Takke OBOKCUTOB onpenensitoTca TONbKO 3anachbl pyabl (B
TOHHAaX) C yKasaHueM cpegHero cogepxaHus None3Horo KOMMOHeHTa.
Takke B TOHHaX onpenendarTcs 3anacbl KAMeHHOro yrns.

3anachbl bnaropogHbIX MeTannos (301070, NfaTuHa, cepedpo)
onpegensitoTca B Kunorpammax. B HEKOTOpbIX CTpaHax 3anachkl 30510Ta
onpenensarTcsa B «TPOUCKUX yHUMAX» (31,103 ).

3anacbl anMvasoB U AparoueHHbIX KaMHEen NoACYMTbIBAlOTCA B
kapatax (1 kapat = 0,2 ).

3anacbl NecKoB POCCHIMHbIX MeCTojpomeHMVl, a TakKe CTPOUTESIbHbIX
MaTepuanoB NMnoACYNTLIBAKOTCA B M°.



OcHoBHbIe hbopmMynbl noacyeTa 3anacos

e 3anachbl nNosfie3Horo uckonaemoro (Q), BolpaxxeHHble B eAMHULAX MacChbl,
onpenenarTcsd no popmyne:
Q=V-d,
rae V — obbemM Tena Mosfie3HOro WUCKonaemoro unm ero 4vactu, Anst KOToOpow
Npon3BoAnTCA noAacyeT 3anacos; d - o6bemMHasa macca nosie3HoOro MCKoNnaemoro B
Heapax.

. 3anacbl none3Horo uckonaemoro (V), BolpaXxeHHble B eAUHULAX 00bema,
onpenenarTcs no popmyne:
V=S-m,
rae S — nnowagb Tena nonesHoro UCKOMnaemoro WUnuM ero 4actm; m — CpeaHsis
MOLLIHOCTb (06bI4YHO HOpMarbHas MO OTHOLLEHUIO K U3BMEPEHHOW noLaan).

e 3anacbl NOfie3HOro KOMNOHeHTa B HeAapax (P) onpenenaTcs no dopmMynam:
P=Q -c,

rae ¢ — cpeoHee cogepXaHuMe KOMMOHEHTa B MNOACYETHOM Ornoke, ecrnm OHO

BbIPa)XeHO B Mr/T, Kap./T, r/T Wnu Kr/T;
P=Q -¢c/M100,

ecrnn cpeHee cogepxaHme KOMMOHEHTa BblpaXeHo B Macc. % (maccoBas gons, %);
P=V-c,

ecnv cpefHee coaepXXaHme KOMMOHEHTa BblpaKeHo B Mr/m3, kap./m3, r/m® nnu kr/im3.



OnpeaeneHue napameTpoB, BXOOALWMX B
doopmMmynbl noacyeTa 3anacos

e Ob6bLemMHas macca — 3TO Macca eanHuLbl o6bema NoNe3HOro NCKoNaemMoro B Hegpax
C YY4eTOM MyCTOT, MOp, Xeod, KaBepH, TpewmH. Onpenenserca nNpm TEXHUYECKOM
onpoboBaHMN AnNs Kaxaoro NpUpOoAHOro Tuna M copTa MOfie3HOro UCKonaemoro.
ObbemMHaa macca Bcerga MeHblue unm paBHa I'IJ'IOTHOCTI/I NOSIE3HOr0 UCKOMaeMoro.
EAnHMLLI n3MepeHns obbeMHo Maccel: r/em®, kr/am®, T/m3.

e BnaxHocTb. O6bemMHasi Macca MONe3HOro WMCKOMaeMoro onpenensietcs B
€CTECTBEHHOM COCTOSIHUM C Y4ETOM MPUCYTCTBYIOLLIEN B HEM Bnaru. B To e Bpems
3anacbl MOMe3HOro MCKOMaemMoro onpenenstoTcs «Ha abConiTHO Cyxyr pyay».
MoatoMy obbemMHasi macca, yuuTbiBaeMasi npu noAcdeTe 3anacoB, OOMKHa ObITb
nepecuynTaHa Ha Ccyxyto pyay.

e O61BbemHas macca (d) c nonpaBKOM Ha BNaXHOCTb onpeaenaercsa no doopmyne:
_d,(100-W)
100

roe dO - o6bemMHasi macca cblipou pyabl; W — maccoBasi gonsa BrnaxHocTtu, %.

5

* BnaXHoCTb HEKOTOPbLIX MNOSEe3HbIX NCcKkonaemblX (Macc. gond %): pyasl bepesosckoro
3onoTtopyaHoro  mectopoxaeHnuss  2-3,6; yrmm  KysHeukoro 6accenHa  4-9,
[MogmockoBHOro OaccenHa 8-38; muHbl — pgo 13,8, wmapraHueBble pyabl
Hukononbckoro 6accenHa — oo 26; cunukaTtHble HUKenesble pyabl AKKEPMaHOBCKOIro
MecTopoxaeHus 34,3.



Cnocob6bl naMmepeHusa nnowaaeun Ten None3Hbix
UCKOoMmaeMbIX

B OGonbwmHCTBE CNOCOOOB nMoacyeTa 3amacoB Terna Norie3HbIX
NCKOMaeEMbIX WM UX CEeYeHUs1 MPOEKTUPYIOTCA Ha BepTUKasribHble WUIU
FOPU3OHTAasbHbIE NITOCKOCTU, PeXe Ha YCPeOAHEHHYIO NMOCKOCTb NadeHus..
OTN MpPoeKkuMn W1 MUCNonb3yrTCA ONd onpeaeneHns nnowangen Tern
nonesHblX uckonaembix. Hambonee pacnpocTpaHeHHbIMKU crnocobamu
onpegeneHnss nnowanen sBnslTCA reoMeTpuyeckuu crnocob, ¢
NMOMOLWbLIK MJflaHUMeTpa, naneTkn, ¢ wucnonb3oBaHmem [UC-
TEeXHONOrmm.

leomeTpuyeckmm cnocod npuMeHdeTcsa B TexX cnydasx, Koraa
NOOACYETHbIN KOHTYP npeacraBnder cobom durypy, oOrpaHUYeHHYIo
npsmbiMn  nNuHUaAMK.  Onpegensiemad nnowagb pasbumBaeTca  Ha
arieMeHTapHble QuUrypbl (TPEYrofibHUKK, NPAMOYIOfbHUKK, Tpaneuunn),
nnowaan KOTopbIX OnpeaensitoTcsa no reoMeTpudecknm  dpopmynam.
Cymma nnowagen arnemeHTapHbix duryp Oyoer sBNATbCA WUCKOMOW
nnowaabto. Cnocob OoOCTaToOYHO MPOCT, HO NPU MarnbiX padmepax uryp
(MeHee 4-5 cM Ha nnaHe) He obecnevnBaeT 4OCTAaTOYHOMN TOYHOCTMN.



'Onpe.qeneHVle nnou.l,a.qeﬁ C NOMOUWbH NMrnaHUMeTpPa NpnMeHdeTCA B crny4vasx,
KOraa noAacyeTHble niowagn MMeroT KpMBOﬂMHeVIHbIe oYepTaHuA.

[lnaHumeTp - npubop AOnNa onpegeneHus nnowangen nnockux duryp, a Takke
HaxOoXOEHUs YNCITOBOro 3HaAYeHUs UHTErparioB onpeperniéHHoro suaa. OnpeneneHue
nrowaan Npon3soanuTcs 00BOAKOW BPYUHYKO KOHTYpa ourypbl WTUPTOM, CBSA3AaHHLIM CO
CYETHO-pewalWmMM MexaHu3mMoMm. [rnaHMMeTp MmeeT nondpHbin U1 0OBOAHOW pblyaru,
KOTOpble COefMHEHbI WapHUPHO B ToYke B. lNondapHbIM pbldar noBopavynBaeTCA BOKPYr
3akpennéHHoro wapHupa O — nontca. VHTerpupyowmn pornnk BMecTe CO CHETHbIM
MEXaHN3MOM MOMELLAETCA Ha Terexke, KOTOpy MOXHO cMeulatb BOOSIb 06BOAHOrO
pblyara. PyHKUMM obMeTaroLero oTpeska BbINONMHAET 00BOAHOW pblyar, Ha OQHOM KOHLE
KOTOPOro yKpensnéH wtnudT ansg odbBoga KoHTypa urypbl, a Apyron OABUMXETCA Mo T. H.
Hanpasnswowen (B NONSPHOM MiaHUMETPE — MO OKPYXXHOCTN).

NMonapHbIN NNaHUMeETP

O — nontoc; OB — nonsipHbIn pblyar;
A — obBoaHon wTndT; AB —
obBoaHOM pbiyar; T — Tenexka;

R — vHTEerpmpyrowmn ponuk;

M — CYETHBIN MEeXaHN3M




‘OnpepeneHue nnowagen ¢ noMowbi naneTku. llanetka npegcraBnser
cobon npo3padHyrd MNMacTUHKY W3 CcTekna, uennynouga wnnm Kanbku, Ha
KOTOPYKD HaHeCeHbl YrrnoBble TOYKM KBagpatoB co ctopoHou 0,5 unm 1 cwm.
[TaneTka HaknagblBaeTca Ha 4YepTeXx, Ha KOTOPOM MoOKasaHbl KOHTYPbI 3ariexu.
OcyLuecTBnseTcd noacyeT KonmyecTsa TOYEK, NonaBLLMX B KOHTYP, U NOMOBUHA
TOYEK, pacrnosioXeHHbIX Ha KOHType. [locne nogcyera To4yeKk nnowanb
BbIpaXkaeTcd B KB. M COrnacHoO NpuHATOMY MacwTtaby. OnpegeneHne nnowagu
NPOn3BOANUTCS HECKONbKO pa3 (0OblMHO TpWu) MNpu pasHOM OPUEHTUPOBKE
NaneTkn OTHOCUTENbHO KOHTypa. OKOoH4YaTenbHOE 3HayeHue nnowaaun
BbIYNCNSETCS Kak cpegHee apupmeTnyeckoe.

U3amepeHune nnowaam pyaHou
JINH3bI Ha pa3pe3e C
NOMOLLbLIO NaneTku
a — narieTka KOpoTKOW CTOPOHOWN

OpWEHTUPOBAHA rOPU3OHTABHO;
6 — nog yrnom 45% k ropusoHTy




UamepeHne nnowapnen c¢ ucnonb3oBaHuem MC-texHonormm. BoO3MOXHOCTb U
TOYHOCTb BbINOSIHEHUA M3MEPEHUN BO MHOIOM OrnpeaenseTrcad MoAenbi AaHHbIX
(BEKTOpHasa nnu pactposast), MeTogamMmm N3MepeHn U TOYHOCTbIO OLIMAOPOBKN OaHHbIX
(NMpocTpaHCTBEHHAs! MOrPELUHOCTb A8 BEKTOPHbIX OOBLEKTOB, pasMep S4YenKn pactpa u
ap.). Onepaumna onpeaenenus nnowaan B 'MC-naketax obbIMHO peanu3oBaHa B Buae
cneumanbHou pyHKUMM Area, npeacrtaBfieHHON OTAESIbHbIM MYHKTOM MeHto. [nowaan
PacTpOBbLIX MOSIMFOHOB MOACYUTLIBAKOTCA MO CyMME S4eeK pacTpa C O4AMHaKOBbIMU
YMCNOBbLIMWN 3HaYeHuaAMU. [lpn M3BECTHOW ANMHE CTOPOHbI SYEUKU pacTpa Cymma
S4eeKk nepecyUTbIBAaeTCA B MMOCKOCTHble €OAWHWULbI WN3MEpeHUd, 4YTO BecbMa
HaNnoOMWHaET ornpeaerneHne nnowagn ¢ NoOMOLLLH NaneTKu.

pacTpoBbiii BMA BEKTOPHbIM BMA

E scipybra

TOYKM T Avrin . MoONroHel

B conora



VINpPpeacJienme MOLWHOCTHU 3dJ1EHKEU T110J1€3HblX
UCKOMaeMbIX

« OnpeneneHne MOLLHOCTW 3anexen nosnesHbIX MCKonaeMblX BeOeTcs
HENocpeACTBEHHO B FOPHbIX BbipaboTkax Unn no AaHHbIM OYpeHUst CKBaXWH B
npoLecce Ux JOKYMEeHTaLuu.

* B ropHbix BelpaboTkax npm YeTkMx KOHTaKTax pygHblX TEN C BMeLLaroLWnUmMm
nopogamMum MOLWHOCTb U3MEPSAETCA C NMOMOLLLI MEPHbBIX MHCTPYMEHTOB C TOYHOCTbHO
no 1 cwm.

npl/l HEYETKUX KOHTAKTax onpegernerHne MmowHOCTN BeOeTCA NCKIMHOYNUTENbHO MO JaHHbIM
OI'IpO6OBaHI/IF|. rpaHI/ILI,bI PYOHbIX TE€JT B 3TUX Clly4adaX yCTaHaBJIMBAKOTCA NO
60pTOBOMy cogepKaHno rNaBHONro KOMrMOHEHTa UM MakCcnMmMmalsibHO JOMyCTUMOro
BpeaHOro KOMrnoHeHTa.

» OnpegeneHne MOLLHOCTN pyaHbIX Tes no OypOBbIM CKBaXXMHaAM BEAETCA MO 3amMepam
KepHa (npv NOfHOM €ro Bbixode) 1 no rmybuHam Bxoga v Bbixoda CKBaXkMHbI U3 Tena
Nosie3HOro nckonaemoro. [ns noBbIWEHNS 4OCTOBEPHOCTU AaHHbIX BypeHus
NPOBOAUTCS KapOTaX CKBaXKMH. [1pn HEYETKNX KOHTaKTax PyaHbIX TeN C
BMELLAOLWMMM NopogamMn Ux rpaHnLbl yCTaHaBMMBAKOTCS MO AaHHBIM OrnpoboBaHms
(aHanorn4Ho onpoboBaHMIO FOPHbLIX BbIPabOTOK).

*  OpUWEHTMPOBKa 3aMeEPOB MOLLIHOCTW 3anexen coBrnagaeT ¢ OPUEHTUPOBKOU
NPOXOAKU FOPHbIX BbIPabOTOK U CKBaXXMH. OTO onpeaenseTr HeobxoaMMoCTb
NPUBEOEHNSA KOCbIX 3aMEPOB MOLLIHOCTU MO CKBaXXMHaM M rOpHbIM BblpaboTkam K
MCTUHHOW MOLLHOCTMW.



Pa3pes nonoronagatoLlero pyaHoro Tena, BCKpbITOro

KaHaBOU U TPpemMAa CKBaXXMHaM#U

KaHaea

PyaHoe Teno

M _— ropusoHTanbHas MOLWHOCTb; M — BepTuKasibHas MOLLHOCTb; M — UCTUHHAsA MOLLHOCTb;
S_—nnowanb pyaHoro Tena Ha ropusoHTasnibHou Npoekuum (nnaHe); C.1, C.2, C.3 — pa3Beo4Hble

- PRPad¢rbkcn¥fyeflaRetdBhem pyoHoro Tena (V) paBeH npousseneHuWio NnoLwaan B niocKoCTH
nageHus 3anexw (S) n ee cpefHen UCTUHHONM molHocTu (h)): V=S-m . [nowage (S)
onpegensieTcs
no cpopmyne: S= S /cos A. lNockonbky No BbipaboTkam onpeaesnieHbl ropu3oHTanbHas 1
BepTUKanbHasd MOLLHOCTW, UX crnegyeT nepecymntarb Ha UCTUHHYIO MOLHOCTbL No oopMysiam:

m_ =m_sina, m =m_ - cos a. [lanee no 4acTHbIM 3Ha4YEHNUSM UCTUHHbBIX MOLLHOCTEN AOIKHA
ObITb

onpegeneHa cpeaHsas MOLHOCTb.

» Ecnn 3anexb pasBegaHa ToNbKo BEPTUKaNbHbIMKU BbipaboTkaMu, To ee obbem (V) MoxeT

p— Y P~



Llax KaHaB

Tpems KBepLinaramm
KaHaBOMu U AByMS
CKBaXXMHaMWU

» KpacHble NUHMM — NepBUYHbIE

3amMepbl MOWHOCTU B TOPHbIX
BblpaboTKax U CKBaXXMHaX; CUHME —
NCTUHHbIE MOLLHOCTU. S — ANrHa
(nnowaab) pyaHoro tena B
NI0CKOCTU NafeHusi; S — BbicoTa
PyaHoe (nnowaapb) 3anexun Ha npoaorisHou
Teno BEpPTUKAIIbHON MPOEKLUN.
« O6BbeMm 3anexu onpegensercs
v no dgopmyne: V=S-m unu V=8 -m,
rae mum_— COOTBETCTBEHHO
cpeaHue NCTUHHasA U
\ rOpU30oHTanbHas

MOLHOCTWN PpyAHOIO Tera.

Ui 5 Pa3pes
KpyTonagawoLiero
pyaHoro tena,
BCKPbITOrO LUAaXTOMU,




(1] [2]

Ocb
CKBa)XXUHbI

e Y
YcTbe
[ J -—

CKBaXXUHbI

OnpeaeneHne NCTUHHOW
MOLLUHOCTN PYyOHOro Tena,
nepece4eHHOro HakrioHHOu
CKBaXXWUHOM

[ - MOLLHOCTbL pygHOro Tena no
pe3ynbsratamMm 3aMmepa B CKBaXuHe; m —
NCTUHHAA MOLLHOCTb; a — Yron nageHusa
3anexu; B — 3eHUTHbIW Yros CKBaXKUHbI

« [1na ckBaXkuH, NPOUAEHHbIX BKPECT
NPOCTUPAHUA PyOHOro Tena, UCTUHHas
MOLLHOCTb onpefensercsa no gpopmyrne:
m =1 cos (a - p). (1]
* Ecau ckBaxunHa IICPCCCKIIa 3aJICKDb

HE NEPIICHINKYIJIAPHO IIPOCTUPAHUIO,

a 1oL KAKUM-TO UHBIM 1101 YITIOM, TO
NCTHUHHAA MOITHOCTBL OIIPCACIISACTCA 110
bopmyie:

m =1 cos (a- ) cos, [ 2]

roe y — yron mexagy asMMyToOM CKBaXXMHbI
N a3MyTOM NageHna Tena nosesHoro
NCKOMNaeMoro.



OnpepeneHve cpeaHen MOLLHOCTU

 CpegHas NCTUHHAsSA MOLLIHOCTb NOACYETHbIX 6NOKOB OObIYHO pacCcyYMThLIBAETCA
no dopmyne cpegHero apudmMeTUYECKOro:

Zml

m —
5 n
roe m. —4vactHble 3Ha4YeHNA MICTUHHOWM MOLWHOCTW; n — KOJIN4ECTBO 3aMeEpPOB. OT0

0BYCINOBIEHO TEM, YTO B Npedenax NoACHeTHbIX GIIOKOB CETb pasBenoUHbIX
nepecevyeHnin, Kak npaBuno, paBHOMepHas.

* [lpn HepaBHOMEPHON pa3BeLOYHON CETU UCMOSb3YeTCA hopmMyra cpeaHero
B3BELUEeHHOro:

_ Zm,
m=-——
Z:_:,l,-

rae /. — paccTosiH1e, Ha KOTOPOe PacnpoCTPaHAETCS BUAHME 3HAYEHNA aHHOTo
3amepa MOLLHOCTH.



OnpepneneHuve cpeaHero coaep)xaHmg NOsie3HOro

KOMMNOHEHTAa

 CopepxaHus nonesHblX KOMMNOHEHTOB B TabopaTopHbIX Npodax
yCTaHaBNMMBaKTCA B Buae:

- MaccoBOM O0NU 3fieMeHTa, BblpaxeHHOU B % ( 4111 MECTOPOXKAEHNN XKernesa,
MapraHua, CBMHUA, UMHKa, Mean, HUKeNS, CypbMbl, PTYTH, Cepbl, 0Of1oBa U T.M.);

- MaccoBOM 005N OKCUAO0B, BblpaxeHHOU B % (451 MecTopoXxaeHuin Bonbdpama
- WO,; xpoma — Cr,O,; anatuta, ocgoputos — P,O,; TaHTano-HMobreBbIx pya —
TazOs, Nb205, mTva = Li O N T..);

- MaccoBou gonu MMHepana Bblpa)KeHHOVI B Kr/m® (cntoga, nbe3oksapl,
MCMaHACKUI WNaT 1 T.N.); B r/M® (pOCCbINHbIE MECTOPOXOEHNS 301078, NraTyHbI,
KaccutepuTa, BonbdpamMuTa, LMPKOHa, MOHaumTa v T.n.); B mr/m® nnm Kap/M

(anmasbl); B r/T (KOPEHHbIE MECTOPOXAEHNSA 30MN0Ta, cepebpa, nnaTuHbI U T.1.).

Cpe,u,Hee coaepKaHne KOMNoHeHTa BbIHUCTIAKT NocsiegoBaTesibHO: BHa4darsle rno
TOPHbLIM Bblpa6OTKaM N CKBaXXHaM, garlee no paspesam u rnraHam, rno nogcH4eTHbIiM
brnokawm, y4yaCTKaM U no mMectopoxgeHumro B LEJTOM.

BbluncneHve cpegHmnx coaepxaHuu Beaertcst
no cbopmyne cpeaHero B3BelLUeHHOro. Popmyna
cpeaHero apupmeTnYecKoro MOXeT NPUMEHATbLCA TONbKO
Nnpwv yCrioBUM NOCTOAHCTBA AJIMH CeKUuun npoob
(paccTosiHMM mexay npodamm).




Popmynbl cpeaHero apndmMeTny4ecKoro u
cpenHero B3BeLWEeHHOro

PyaHoe Teno BCKPbITO
CKBaXXUHaMM,
onpoo6oBaHHbIMU
CeKLMAAMU NOCTOSAHHOM (a) u
nepemMeHHOMU ANUHLI (6)

CuHue wmpuxu — epaHuybl
CeKyuu KepHoebIx npob; I, ¢, —
OrluHa
u coodepxxaHue KOMMoHeHma 8
YacmHabIX rpobax

Popmyna cpeaHero apnpmMmeTUYECKOro: Z
C.
— =l l:CI+CZ+C3+'"+Cn
Cop n n ’
rae ¢, C,, C,, ..., C_— COAEpPXaHUsi KOMNOHEHTOB B npobax; n —4ncro npoo.

PopmMmyna cpeaHero B3BeLeHHOrO: ]
- _ ;Cili _ C]l]+C2lz+C3l3+'"+Cnln

s LHLrLrer,




Bbigaouwmecs («yparaHHbie») npooObl

Ha mecTtopoXaeHusx ¢ BeCbMa 1 KpanHe HepaBHOMEPHbLIM
pacnpeneneHnem nonesHoro komnoHeHta (Au, Pt, anmasbl 1 gp. )
BCTpeYaloTcsl Npobbl ¢ cogepXaHNsIMm 3Ha4YUTENBbHO (B HECKOMNBLKO pas)
NpeBbILLALWMMN NX KOHUEHTPAaLUMIO B O0OMbLLIEN YacTu OocTanbHbIX NPoo.
OTO U eCTb «yparaHHble nNpoodbI». Hannyme nx obycnosreHo
HEeCOOTBETCTBMEM reoOMeTpmyeckomn basbl NPod TEKCTYPHO-CTPYKTYPHbLIM
OCOBOEHHOCTSAM.

[pu pacyeTe cpeaHUX coaepXaHui No NoAcYETHbIM BrioKkam BO3HUKaET
npobnema kak nx yuntbiBaTb. [lockonbKy gaxe ogHa npoba co
CBEPXBbICOKMM COAEPKAHNEM MOXET CYLLIECTBEHHO UCKa3UTb CpeaHee
coaep)xaHue B NoAcyYeTHOM Broke.

TBEepao yCTaHOBIEHHbIX MOHATUI O TOM, Kakne npobbl cumTaThb
yparaHHbIMW N KaK UX Y4YUTbIBaTb, B HACTOSILLIEE BPEMS HE CYLLIECTBYET.

[TpUHATO yparaHHbIMK cYUTaTb T€ NPOObI, KOTOPbIE NOBLILLIAKT
cogepxaHne B bnoke 6onee yem Ha 20 % (amnupuyeckoe npasuno ..
KoraHa). VIx KonnyecTBo Ha MECTOPOXAEHUAX OObIYHO He npeBbiwaeT 5 %
OT obuiero 4ymcrna npoo.

N3BecTHO nopsiaka 30 cnocoboB yyeTa yparaHHblx Npob. OgHako HXU oauH
N3 HNX He aABngaeTcsa obwenpmnsHaHHbIM U cBOBGOAHBIM OT HEOOCTATKOB.



CnocoObl yyeTa yparaHHbIX Npoo

« Ha npakTtuke NnpuMeHSsI0T aMNnpuYeckue, aHannmTUYeckme 1 reoriorm4yeckme MeToabl yyeta
yparaHHbIx Npo0b. Huxe npuBoasTcs Hanbonee N3BeCTHbIE.

* 3MFII/IpI/IquKI/Ie METOObI.

» 1) cpeaoHee cogepxaHune (CCP)B NoACYETHOM Droke pacCcUnTbIBAETCA C NOMHbIM UCKITIOYEHNEM
yparaHHbix npob (C p),

« 2) C_ paccunTbiBaeTCs No Bcem npodam, Npn 3ToOM coaep’kaHne B yparaHHbIX npobax
3aMEHsieTcsl MakcMManbHbIM A5 AaHHOTO MECTOPOXAEeHUs 6e3 yyeTa yparaHHbIX: C —>C

 3)3ameHa: C p—>C (cpeaHuM, BbluMCeHHbIM 6e3 y4eTa yparaHHbIX npoob);
* 4)3ameHa: Cyp —C (cpegHuM, BblMMUCIEHHBIM C YY4ETOM yparaHHbIX Npob);

« 5)3ameHa C _—C= (Cyp_1+ C Io+1)/2 (cpegHnM, BbIMUCNEHHLIM MO ABYM COCELHUM,
HeyparaHHsbl y

* AHanuTunyeckme MeToabl:

* 1) cpedHee coaepxaHne paccyMTbiBaeTCa No BCeM nNpobam, HO yparaHHble 3Ha4YeHUs
3aMEHSAITCA 3HAYEHNAMN C Y4ETOM MX YACTOT BCTPEYAEMOCTU (4acTOCTN): C =2.CW/W,;

« 2)mMeTog B.®. MarkoBa npnmMmeHsieTcs npy Hanu4inm TECHbIX KOppeJ'IFlLI,I/IOHHbIX cBA3en
KOMMOHEHTA, MMEILLIErO yparaHHble COAEPXKaHUA, U KOMNOHEHTA, HE AaloLuX yparaHHble
cogepxxaHuns. CyTb MeToda 3aKni4yaeTcsa B nocreoBaTteribHOM pacyeTe CTaTUCTUYECKUX
XapaKkTePUCTUK (CpeaHnx, cpegHekBaapaTU4ECKNX OTKNOHEHNN, KOOAIMULMEHTOB KOPPENsLnm
NO MCXOOHOW COBOKYMHOCTU WU MOCNE UCKITIYEHNSA BblAAWMXCS 3HAYEHNN C MOMOLLbIO
KOHTYpHOro 95%-Horo annunca). [lanee paccyntblBaeTca ypaBHeEHNE OPTOroHanbHOM
cpedHekBagpaTU4eCKoOn perpeccmu, ¢ NOMOLLbIO KOTOPOro yparaHHble 3Ha4YeHNA 3aMEHSTCA
«UCTUHHbIMMNY.

 [eonorn4yeckne metogbl.

« W3 reonornyecknx Hanbonee n3BecTeH MeToq, pekomeHaoBaHHbIn K3. OcHoBaH Ha
MOJIOXXEHNN O TOM, YTO MPU HEPABHOMEPHOM pacnpeaeneHnn KOMMNoHeHTa yparaHHble npoobl
TUNWUYHBI ANS BCENO MECTOPOXAEHUA. YUYET yparaHHbIX Npob peKoMeHayeTcs BeCTu
crieayoLmm obpasom.

BblumcnsatoTca 3anacel: 1) ¢ y4eToM yparaHHbIX Npob; 2) ¢ 3aMeHOon coaepKaHni B yparaHHbIX
np06ax Hanbonee BbICOKVMW COAEPXXaHWSIMU B PSA0BbIX npo6ax Pa3HocTb 3anacos

max’



Cxema y4yeTa Bblgawowmxcsa npo6 no metoany B.P.
MsrkoBa

YpaBHeHMe opTOroHanbHOM
cpefHeKBaapaTUyYeCcKon perpeccum

\ KOHTYpHbIN

Arnurc

KpacHbIMMU cTpenkamm nokasaHa cxema
3aMeHbl BblAAKOWMNXCA 3HAYEHUN

ObBbIYHbIE
~Btggatowmeca npobeol: 1, 2 —
° «yparaHHbley;
3 — C 3aHMXEeHHbIM cogepXXaHnem
3onoTa




OKOHTYpUBaHME 3anexen Npu noacyeTe 3anacos
Nosie3HbIX NUCKOMAaEeMbIX

OKOHTypI/IBaHI/Ie 3dKJ1ilo4aeTcAaA B YCTAaHOBJIEHUU IFPaHUNL 3anexeu U UX OTAENbHbIX YacTewu,
OTNNYaLWMXCst N0 OCOBEHHOCTSAM reonorm4eckoro CTpOoeHUNA n cteneHn pa3BeaHHOCTN.

OKOHTYpuBaHWE NMpou3BOOAUTCA Ha pa3pes3ax, nnaHax, NpoeKkuusax rno AaHHbIM U3YyYeHUS
(OOKYyMEeHTauum 1n onpoboBaHMA) rOpHbIX BblPpabOTOK, CKBaXXWH, €CTECTBEHHbLIX ODOHaXXEeHWUMN,
reop1snyecknx nccriegoBaHumn.

OKOHTypMBaHMe BedeTcd Ha OCHOBE 9KOHOMUYECKM OOOCHOBAHHbIX  KOHAULMM,
onpeaensiioLWmx YCroBus OKOHTYPUBAHUS, OCHOBHbLIMW U3 KOTOPbIX SIBASAIOTCS:

MUHUMAaJIbHOe [POMbIWI/IeHHOe codepXaHue — npeaenbHoe coaep)XaHne LEHHOro
KOMMOHEHTa, NPU KOTOPOM MPUMBbILLIIEHHOE WCMONb30BaHME MOMNE3HOro MCKOMaemMmoro elle
LenecoobpasHo; CRNYXWUT OCHOBOW ANs pas3deneHust 3anacoB Ha ©GanaHcoBble WU
3abanaHcoBbl€;

6opmoeoe codepxaHue C_. — cofepxaHue MONesHoro KOMMOHeHTa B KpauHWX npobax,
KOTOpble LienecoobpasHo BKNHOYATb B NMPOMbILNIEHHbBIA KOHTYP; YCTaHaBNMBaETCa pas3geribHo
ans 6anaHcoBbIX 1 3abanaHCcoBLIX pya;

MUHUMasibHasi NpOMbIWJIeHHass MoWwHOCcmb 3anexeu m . KoTopas obecneuyuBaer
BO3MOXHOCTb OTpaboTkm 6e3 nogpbiBa BMELLAKOLWNX MOPOO MMM Xe C UX BbIEMKOW, HO C
pasyboxuBaHnem, obecnevmBaroLLiEM 3KOHOMUYECKN 3G EKTUBHYIO pa3paboTKy;

MUHUMasbHbIU MemporipoueHm (MeTporpamm — Ans 6GnaropodHbix MetannoB) C-m
Mcnonb3yeTcs AN OKOHTYpPUBaHUA ManoMOLLHbIX, HO boraTeix Ten: C-m=C_-m_
npeodesibHO donycmumMasi MOWHOCMb Yy4acmKoe fnycmbix nopod U HEKOHOUUUOHHbIX
py0, BKITOYAEMbIX B MPOMBbILLIEHHbIN KOHTYP;

MUHUMasbHbIU KO3ghguyueHm pyGoHOCHOCMU Kp; NPUMEHSIETCA AN OKOHTYpUBaHUS
3anexemn, CNOXEHHbIX LWAMPOBbIMA U THE3O000pa3HbIMM  060COBNEHUSAMM  MONE3HOro
MCKOMaeMoro.




Pa3zHoBugHocTH KOHTYPOB PYAHbLIX TeJl

[MpyUHATO BbIOENATL Creayowme pPasHOBUOHOCTM KOHTYPOB 3arieXXen Mosie3HbIX
NCKOMaeMbIX: HyNneBOW, NMPOMbIWIEHHbIU (6anaHcoBbIN), 3abanaHcoBbIN. [10
Cnocoby OHU MOryT ObITb BHYTPEHHUMU U BHELLHUMM.

B npepenax KoHTypoB 6OanaHCOBbLIX W 3abanaHCOBbIX pya BblOENAKT KOHTYPbI
3anacoB KaTeropuu, a B rnpeaenax nocriegHmnx — KOHTYpbl NoACYETHbIX ONOKOB.

HyneBon KOHTYp COOTBETCTBYET T[OSIHOMY BbIKIIMHMBAHUIO Tena MNofe3Horo
MCKOMaemMoro Wu OTCTpaMBaeTCs a9 YCTAHOBMNEHUS XapakTepa OpYyAEHEHUS W
nepcrnekTnB ero pacrnpocTtpaHeHnda. OObIMHO OH npeacTaBnseT cobdbon NUHUIKo
BbIKIIMHUBAHUSA PYyOHOro Tena no MOLLUHOCTU WM JIMHMIO NpeKpaweHus pyaHoun
MUHepanusauum. Yacto coBnagaer C MNOCTPYAHbIMW pa3pbiBamMn, CMELLAIOLLNMU
pydgHble Tena, WHTPY3UBHbIMM KOHTaKTaMu, rpaHMuaMn 30H BbIBETPUBAHUA,
okucrieHusa u T.n. lNpu nogcyeTe 3anacoB UCMOSb3YETCS MWL B Crlyvyae coBnageHus
C KOHTypamu 6anaHcoBbIX, 3abanaHCcoBbIX pyd, KaTeropun 3anacos, MOoACHETHbIX
Gr10KOB.

NMpOMbILWNEHHbIN KOHTYP CTPOUTCHA B COOTBETCTBUM KOHOANLMAMWU ONsi DanaHcoBbIX
pyad, a 3abanaHcoBbIU — B COOTBETCTBUM C KOHOANUMSAMM ONs 3abanaHcoBbIX pya.

BHYTPEeHHUN KOHTYpP CTPOUTCS Yepe3 KpalHue pasBedovHble nepeceyeHus,
BCTPETUBLUME KOHOULIMOHHOE NOSIe3HOE MCKoNaeMoe.

BHeLWHNUN KOHTYpP MPOBOAUTCS Yepe3 TOYKW npeanornaraemMbliX eCTECTBEHHbIX WM
YCIOBHBbIX (9KCTPanonMpoBaHHbIX) rpaHnL, pacnpoCTPaHeHUs 3anexu.
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OKOHTypVIBaHVIe BeAeTCAd C UCNoJfib30BaHMEM OMOPHbIX TOYEK, a TaKkXKke METO 0B
MHTEPNONALUUN U SKCTPanosrdaunn, NnocrieaoBaTeSIbHO.

rno pa3zeedoYHbIM rnepeceqyeHusiM (rOPHbIM BbIpabOTKaM U CKBaXXMHaM);
Ha pa3pe3ax UM NOroOPU3OHTHbLIX NflaHaXx;

Ha 20pU30HMasbHbIX (NpY yrnax nageHus ao 45°) unu npodosnbHbIX
gepmukasibHbIX IPOeKYUsIX 3anexed (Npv yrnax nageHus 6onee 459).

Pa3BeoyHble nepecevyeHns MoryT ObiTb CEKYLLIMMU, NepecekatoLLuMn 3anexb Ha
MOMHY MOLLHOCTb), 1 NPOCHEeXnBaoLLMMn, NPOUAEHHBIMU MO MPOCTUPAHUIO UMK
nageHuo.

B cekyLumnx BblpaboTKax U CKBaXKMHaX rpaHuLbl 3anexn CTPoSATCs MNo rpaHuuam
KpanHux Npob (ONOpHbIM TOYKaM), NOKa3aBLUMX CoAepXaHNS NOSIe3HON0 KOMMNOHEHTA
BblLLe ODOPTOBOIO.

B npocnexuBatoLmx BblpaboTKax rpaHuLbl MPOBOAATCA Mexay npobamu,
nokasaBLUMMWN KOHAULMOHHOE N HEKOHAMLMOHHOE MOore3Hoe NcKonaemoe METOA0M
NHTEPNONALUM U METOAO0M SKCTPAarnosfisaunmn, ecnm KpanHsas npoba KOHAULMOHHAaS.



UHTepnonauus

UHTepnonauusa ncnonb3yeTcsa Ana npoBeaeHus rpaHuny, Mexay npodamm
(BblpaboTKkammn) ¢ KOHOANUNOHHBLIM N HEKOHOANLUNOHHLIM CoAepXaHUEM KOMIMOHEHTA
nnn BolpaboTkamum ¢ KOHOANLMOHHON U HEKOHAMLMOHHOMN MOLLHOCTBLIO. [NonoxeHne
rPaHnLbl HAXO4UTCA NyTeEM rpapuyeckon nnmn YNCrieHHOW NHTepPnonsauun no

doopmyne:

X = mi1— Mxono h,

m—ma

e X — paccTosiHne oT BbIpaboTKK (MPOo6bI), BCKPbIBLLEN KOHOVULIMOHHbIE pyabl, A0
TOYKM C MUHWUMaNbHO NPOMBILLNIEHHBIMU PyAaMU; /1, — MOLLHOCTb MU CoaepkaHue

Mnn ux npousseseHne (METPONPOLIEHT) No BbipaboTke (npobe) 1;m . —

MWUHUManbHOE KOHAULMOHHOE 3HA4YeHME MOLLHOCTU, CoaepXXaHns Unm
METPOMPOLIEHTA; 11, — MOLLHOCTb, COAEPXKaHNE UMM METPOMPOLEHT Mo BbipaboTke
el Cxs2 |HbIE€ pydbl; i — paccTosiHMe Mexay

lMpumep YyucneHHOU uHMepnoasuUU
MOWHOCMU MeX0y KOHOUUUOHHOU U
HEeKOHOUUUOHHOU CKeaXXuHamu
[.C. MNMopoTtos., 2004
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JKCcTpanonauus

° JKcTpanonauusa npuMeHsieTcd, Korga HeobxooMmo MpoOBECTU KOHTYp (BHEWHWW) 3a
npegenamMmm KOHAMLMOHHBIX pa3BedoYHbiX BblpaboTok. PasnuyaloT HECKONbKO BUAOOB
SKCTpanonsaumn: orpaHndeHHasi, HeorpaHu4eHHasi, No Yrny BbIKNMUHMBaAHUA PyOHOro Tena,
noaBecka.

*  OepaHu4dyeHHas asKcmparonsuus 3akniyaeTcs B MNPOBEOEHUN BHELIHEro KOHTypa Ha
pacCTostHAM  paBHOM MOMIOBMHE PacCCTOSIHNUA  MeXady  KOHOMUMOHHOWM U1 6e3pyaHon
BblpaboTkamu.

* HeoepaHu4yeHHass aKcmparionsayus WCNoNb3yeTcd Ha YydacTkax, ae HEeKOHAWUUMOHHbLIE

= “TBELUHUW KOHTYP NPOBOAMTCS HA PacCTOSIHUN paBHOM 2 paCCTOAHUS

< —v— OH'" CXeMa Mpo8EdeHus eHewHe20 KOHMypa pyoOHO20 mena

59 @ Ha pa3pe3e MemodoM o2paHU4YeHHOU 3Kcmpanonasayuu

v
.

V v v vv :V B =G
%// // L N yepe3 cepeduHy paccmosiHusi Mexdy ebipabomkamu

8.
v WV A A3
N hd

4///////// v:v:vvv v Mo A.M. Mpokodbesy n A.W. [Oiokosy:
f??:v/QAivvvvvavvv“ 1 — BMewarowme nopoabl; 2 — pyaHoe Teno
. Vvvvvvvv\’vv" JVVVVVVV
Vvl 23z
©) ©) o
/ X Cxema nocmpoeHusi BHeWHe20 KOHmMypa pyoOHo20 mena
o ([ ([ ([ J “
3 Ha 20pPU3OHMasibHoU ripoeKkyuu
o) ° .+_1;:j1 S KoHOMUMOHHAsA CKBaXKMHa
@ Be3pyaHas cksaxuHa
o ° ° ° KOHTYp, NOCTPOEHHbIN METOAOM OrpaHN4EeHHOM
\ / JKcTRanonANY ;
KoHTyp, NOCTPOEHHBI METOJOM HEOrPAHUYEHHON

aKCTpanonsaumm



«3KCTpanonsaums no yrny BbIKNMHUBaHUSA (@) NPUMEHSIETCS B TEX CryyasnXx, Koraa HabnioaaeTcs
YCTOMYNBOE BbIKMMHMBAHWE PYAHOIO Tena U MOXHO A0CTaTOYHO TOYHO NyTeM rpaduyeckmnx
MNOCTPOEHUIN ONPEeaEnUTb NOMOXEHWNE HYNEBOrO M NPOMbILLINIEHHOIO KOHTYPOB.

Cks.1 CEB
- MPOMBILLNEHHbIV (BHELLHWIA)
KOHTYp
Lla
KaHaenbli xm
LI L L L a L LI LI
Kat KaTB OcobbI BMA 3KCTpanonaunm — nogsecka
B ar. 3anexu Ha rnybuHy, pasHyto ee 0,3 — 0,4
Wimpeku YacTu ee ANVHbI NO NPOCTUPaHNIO B
= \ BblLLenexawmx bnokax donee
l =1 . BbICOKMX KaTeropuu
LA D Kat
; :
’
41 C, o
Kar




MeToaobl nogcyeTa 3anacos

B nutepartype onucaHo cBbille 20 MeTogoB noacyeTta 3anacoB. Ha
NpakTUKe B HacTodllee BpemMda NMPUMEHAETCA B OCHOBHOM crieayloLime
MeToApbl:

[[eonornyeckmnx 6rnokos
KcnnyaTaumMoHHbIX 6510KOB

CeyeHun (pasHOBUOHOCTM — METOO BEPTUKASIbHBLIX CEYEeHUUW WUnu
pas3pes3oB N METO, FOPU3OHTASTbHLIX CEYEHUIN)

MHOroyronbHmKoB

TpeyronbHMKOB

Bce meToabl OCHOBaHbI HA:

1)

2)

Ha pacnpocTpaHeHun akTUYECKMX AaHHbIX O MapamMeTpax Moacyera,
MOMYYEeHHbIX B MPOLIECCE U3YYEHUSI ECTECTBEHHbLIX ODHAaXXEHWIN, FOPHbIX
BblpabOTOK 1 CKBa)KMH Ha OKPY»KatoLLiee UX NpOCTPaHCTBO;

npeobpas3oBaHNK CMNOXHbIX MO dOopMe Ten MOMe3HbIX MCKOMaeMblX B
paBHOBENUKNE NMpPoOCTble Tena, 06bemM KOTOPbIX MOXET ObiTb onpeaeneHx
MO U3BECTHbIM rEOMETPUYECKNM hopmMmynam.

MeToabl pasnuuyaroTca cnocob6amMmu BbiOaeneHUss U onpeaeneHus

o0BbeMoB nogcyeTHbIX OMOKOB.



MeToa reonormyeckux 0n1oKkoB

MeTog siBnsieTca ogHMM 13 Hanbonee pacnpocCTpaHEeHHbIX.

Kaxxayto 3anexb noresHoro MCKonaemoro u3obpaxkaroT U OKOHTYPUBAKT Ha ropu3oHTanbHON
NN BepPTUKanNbHOW NPOEKLIMM B COOTBETCTBUM C BbilLE PACCMOTPEHHLIMU NpUeMaMu.

PyoHoe Teno Ha npoekuuu AenaT Ha noacyeTHble Orfioku, Mo BegywuM reoriornyeckum
napameTpam (MOLLHOCTW, COCTaBy pyAbl, YCOBUAM 3aneraHusl), No CTeNeHn pasBegaHHOCTU
(kaTeropyssM  3anacoB), WHoOrda MNO TOPHO-TEXHUYECKUM  YCNOBUAM  OTpabOTKM W
nocrnegoBaTenibHOCTU UX akcnnyaTaumun. MNoacyeTHole 6nokn HymepytoT. Hymepauna BknodaeT
nopsiikoBbI HOMep Oroka v kateropuio 3anacos. Hanpumep, 1-B, 2-C. n .n.

[Onsa onpepeneHusi odbbema 6GMIOKOB MX UCTUHHAA crnoXxHas dopma npeobpasyeTtcs B psag
COMKHYTbIX douryp, nnowagb OCHOBaHMA KOTOPbIX paBHa nnowaan 6noka, a BbicoTa —
cpeagHen MOLLIHOCTW.

B kaxgom nogcveTHOM Oroke 3anacbl cyMTaloT pasgenbHo. BHavane mamepsaoT nnowagb
6noka S Ha npoekunn, ganee BbIYUCAAT CPEAHIOK MOLLHOCTb m_, NepneHAnKynspHyio
npoekumn. Ons 6GnokoB, HaXOAALINXCA B MEXKOHTYPHOW Monoce (Mexay BHYTPEHHUM WU
BHELLUHUM KOHTypamu), B pside PYKOBOACTB PEKOMEHAYETCS CPEeaHI MOLLUHOCTb NMPUHMMATb
paBHON Y2 cpeaHen MOLLHOCTN, PaCCYMTaHHON Mo BbipaboTkam, HaxXoasaLWMMCA Ha BHYTPEHHEM
KOHTYpe. Ha ocHOoBe aTnx aaHHbIX onpeaensietcst obbem 6roka:

V=Sm
cp
[MponsseneHne obvema 6noka Ha cpegHiol oObeMHy Maccy (d) aBnseTca 3anacamu
MONe3Horo NCKonaemoro: Q=Vd.

[ponsBefeHe 3anacoB NONE3HOro MCKOMAEMOro 1 CpeaHeB3BELLEHHOTo coaepxanus (C, )—
€CTb 3anacbl NONe3Horo komnoxenTa: P=QC_ = wnnn P=VC_ v »_Q0Cy

100
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lNMpoekuna pyaHoro tena Ha

roOpu3oHTanbHY NIIOCKOCTb lpononbHasn BepTUKanbHas
I.C. NMopoTos, 2004 NpoeKuusi pyaHoro Tena
1 — 6e3pyaHble CKBaXWHbI; 2 — pyaHbIe I.C. Nopotos, 2004
CKBaXXWHbI; 3 — KOHTYpP 3anacoB KaTeropum C1; 1 — KaHaBbl; 2 — LUTPEKN 1 BOcCTaloLme; 3
4 — KOHTYp 3anacos kateropuun B; 5 — - CKBaXXWUHbI

pa3pbIBHOE HapyLleHne



[MocKkonbKy MoAcyYeTHbIX 6nokoB OGbIBAET MHOrMO, UCXOAHblIE U pe3ynbTaThbl NoacyeTa
odbOopMIIAOT B BUAE cneumanbHbIX Tabnuu, HasbiBaeMbix hopmMynsipamu.

dopmynsip nogcyeTa 3anacoB MeTOA40M reonorm4yeckux 611o0KkoB

Mnowaab CpenHsis O6bem O6BeMHas 3anacsl CopoepxaHue 3anachbl
Homep 6noka onoka, MOLLHOCTb, onoka, pyabl, TbiC. Meau, Macc. MeTanna,
macca, T/m>
TbiC.M? M Tbic.M3 ’ T nons, % ThIC.T
1-B 25,6 4.3 110,1 3,1 341,3 1,48 5,09
2-C, 44 2 2,8 123,8 3,0 371,4 1,25 4,64
NToro:
Kateropusa B - - - - 341,3 1,48 5,09
kateropus C, - - - - 652,4 1,34 8,75
Bcero
B+C, - - - - 993,7 13,84
C - - - - 112,0 1,23

2




MeToa 3kcnyyaTauMoHHbIX OJIOKOB

ABnsieTcs YaCTHbLIM Clly4YaeM MeToAa reosiorM4eckux 6y1I0KOB U OTNMYAETCH OT HEFO TEM,
4YTO NOACYETHbIE IKCNJyaTaLuMOHHbIEe GTIOKM OKOHTYpPEHbI FOPHbLIMU BbipaboTkamMu ¢
Tpex unu YeTbipex CTOpoH. MpuMeHsieTcs Npu NoacyYeTe 3anacoB XUMbHbIX UMK
ManoMOLLHbIX NNAcTOBbIX 3anexen. QKcnnyaTaunoHHble BroKM SBNSAOTCS OCHOBHBIMU
00ObIYHBIMY eAnHULaMMN.

[padhunyeckne NnocTpoeHns CBOOATCS K N300paKeHU0 (B 3aBMCUMMOCTM OT yrna nageHus) Ha
NPOAOSbHON BEPTUKASTIbHOW MPOEKLMN UMK Ha FOPU30OHTalTbHOW NPOEKLUN.

OcobeHHOCTU peanu3aunn MeToaa 3aknio4yatoTcs B criedyroLeM:

- KOHTYpPaMK NoACYETHOro Broka ABNSATCH OKOHTYpPUBALOLLIME ero BbIpaboTKu;
- NPV pacyeTax CpeaHUX COAEP)KaHM KOMMOHEHTOB Y4YMTbIBAOTCS BCe Npobbl, 0TOGpaHHbIE B

npenenax bnoka, Bknto4as I'Ip06bl C cogepXXaHnAMn Hxe 60pTOBOFO;

eCInu cpefiHee cofepXaHmne nosie3Horo KOMMoHeHTa B Brioke ¢ y4eToM aTux Npob okaxercs
HUXEe MUHMMAsbHO NPOMBbILLIIEHHOrO, €ro 3anacbl OTHOCATCS K 3abanaHcoBbIM, 1 BIOK HE
oTpabaTbIiBaeTCs Mo NpUYMHE SKOHOMMYECKOWN HELLeNIecO0bpa3HOCTM.

OcobeHHOCTU onpeaeneHusa obbema (V).
[Mpn n3obpaxkeHnn BrIoKOB Ha NPOAOSIbHOMN BEPTUKANBbHOW NPOEKUNN UX 0O0beM paBeH

npounssegeHunio nnowaaun (S) Ha cpedHo roOpPU3oHTaNbHYO MOLLHOCTb (M rop): V= Smrop.
Ecnu e 6nokn nsobpaxeHbl Ha rOPU30OHTaNbLHOM NPOEKUUN, 0O bEM paBeH NPOU3BEAEHMIO
nnowaav Ha cpeaHoo BepTMKanbHy0 MOWHOCTb (M, ): V=8Sm .
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—_ampek " T  Cxema 3kcnnyatauMOHHOro
2 Onoka,
OKOHTYPEHHOro BbipaboTKamMu
C YeTblpex CTOPOH
CmupHoB 1 ap., 1960
L 155 995
96 7
4250
4 /‘?]_'__.
2/ Wz 59 i

13795 4

a — npoekumst 6noka B NNOCKOCTU Xunbl; 6 — Npoekunsa 6ioka ¢ HenpaBUibHbIMU KOHTYpaMK; 8 —
cxemartuyeckoe nsobpaxeHune bnoka; e — 4acTb nnaHa onpoboBaHUsa 04HOM U3 CTOPOH broka; 1 —
nnowaab nogcyeTHoro 6noka; 2 — Teno none3Horo NCKonaemoro; 3 — MecTo B3ATUS 6Opo3a0BbIX
npo6; 4 — Homep Npobbl, Aanee B YMCnUTENe — MOLWHOCTb Tefna Nofie3Horo MCKoNaemoro B M, B
3HaMeHaTerne — cogepXxaHme KOMMNOoHeHTa B I/T



MeTon cevyeHuu

MeToa ceyeHUn ABNAETCA BTOPbLIM MO pacrnpoCcTpaHeHHOCTU. Ero npumeHsAoT npwm
noac4yeTe 3anacoB CPAaBHUTENIbHO MOLUHbIX 3aneXewu CroXHou ¢popmbl,
CMATbIX B CKITaAKN U MUMEKLLUX CITOXXKHOE BHYTPEeHHee CTpoeHue.

HeobxoanmbIM ycnoBmem npuMeHeHUA MeToaa — BO3MOXXHOCTb NMOCTPOEHUS
WM BepTUKalribHbIX ce4eHUMn (pa3pe3oB) UMN FTOPU3OHTaNIbHbLIX CeYEeHUN
(mnoropusoHTHbLIX NiaHoB). B nepBoM criydae MeTo Ha3biBAETCH MeTOA0M
pa3pe30B, BKIIOYAKOLWMA YAaCTHbLIN CriydYan — MeTo, BepTUKarnbHbIX napansesibHbIX
cevyeHunn (paspes3oB). Bo BTopom cnyyae MeTo MMEHYETCS «MeToz
rOPU3OHTarIbHbIX ce4eHUny. MNpuHUMnmManbHbIX pasnuunmn Mexay
nepeyncrneHHbIMU PasHOBUOHOCTSMM HET, T. K. BTOpas pa3sHOBUAHOCTb OT/IMYAETCS
OT MepBON TeM, YTO MIIOCKME CeYEHUs PYAHbIX Ten nosepHyTbl Ha 90°.

OKOHTypuBaHue 3anexen Npon3BoANTCA Ha BepTUKaNbHbIX pa3pe3ax unm
NOropU30HTHLIX MNfaHax B COOTBETCTBUM C NPUHATLIMU KOHOULINAMMU.

Pa3Bego4yHble cedeHnsa gormKHa OOMOMHATL cxema Ux pa3MeLlleHunA, KoTopasd
NO3BOJIAET onpenesinTb pacCtodHne Mexgy ce4eHnAMMN. [ns BEPTUMKAJIbHbIX
cevyeHnn HeobxoanMmMo MMETb MaH PacnoJyioXXeHnsA pa3BegoyHbIX FINHUN, a ANs
TOPN3OHTAJIbHbIX CEYEHNN — NPpoeKUuUnN pyaHbIX TeJq1 Ha BePTUKalibHYH
NMIMOCKOCTD.

CyU.I,HOCTb MeTOda 3aKIr4aeTCqd B TOM, UTO AJ14 noacHyHeTa 3arnacoB 3aJ1eXb
NOJN1e3HOIN0 NCKOMaemMoro pacyieHdaeTcqa Ha oTAaelibHble NOoACHETHbIE brnokn,

rpaHnuamMm KOTopbIX ABIAKOTCA MNJTIOCKNE cevHeHuns (pa3pe3b| U1 NOropmn30oHTHbIE
nraaue)




Cxema noacyeTta 3anacoB MeTOAOM BepTUKaNbHbIX
CeYeHUM

0,1, 2, 3, 4, 5 — pa3pesbl No
COOTBETCTBYIOLLNM pa3BeoyHbIM
NMUHUAM; 81, 82, 83, S4 —nnowagm

3anexun Ha cevyeHuax; L—
paccTosiHue
MEXOy CeYeHUsIMun




 PasnuyaloT gBa BUAa noacyYeTHbIX ONMOKOB:
1) GrioKkn, orpaHnyeHHbIe ABYMSA ced4eHUssMU (ONnparoTCcsa Ha ABa CeYeHUs);

2) 6roku, orpaHN4YeHHble OAHUM ceYyeHueMm (ONMparTCsa Ha 0OQHO CEYEHUE), YTO MMEET MECTO Ha
donaHrax 3anexeun nNpu nx BbIKNUHUBAHWUMN.

« Ob6bem brokos (1), onvparoLmnxcs Ha ABa CeYeHUs1, ecnu nnowiagmn sanexm (S1 " SZ) Ha HUX
oTnu4yarTca MeHee, YeM Ha 40%, BoluncnissetTcs no coopmyrne yce4eHHOro KruvHa:

Sit+S.

V= L.

« O6bem BrokoBs, onMparLLMXCs Ha ABa CEYEHUS1, eCnn NroLwanun 3anexu Ha HUX OTNM4arTCs
oonee, yem Ha 40%, BbluMcnaeTca No hopmyrie ycedeHHOU NupamMmuabl:

y_StS:+SS:

* Ecnu 6ok orpaHnYeH nub ¢ O4HOMN CTopOHb3|, TO NOACYET ero ob6bLema 3aBUCUT OT NPUHATON
rMNoTe3bl BbIKITMHUBAHNA pyaHoOro tena. Ecnu pyaHoe teno mexay cedeHUsiMm He
BbIKITMHNBAETCS, a OrpaHN4YeHO pa3pbIBHbIM HapyLWeHUeM USTU UHTPY3UBHbLIM KOHTaKTOM,
TO 00beM onpegensietTcs no popmyrne NpuU3MbI:

V=SL,
rae L — pacCcTosiHMe OT CEYEeHUs 40 NITOCKOCTU, orpaHnYMBatoLLel pacnpoCTpaHeHne opyaeHeHus.
Ecnu pyaHoe Teno BbIKNIMHUBAETCA B JIMHUIO, TO NMPUMEHSETCH (hopMyra KNuHa:

V=SL/2.
Ecnu pyaHoe Teno BbIKIIMHUBAETCH B TOUKY, UCMONb3yeTcs oopmyna KoOHyca:

V=SL/3.




NoacyeTt 3anacosB MeXxAay HernapannersibHbIMU

ce4YeHNnAmum
Mo I0.A. KonmoroposBy

‘)ZJ}'

*bnok mexay AsymMmsa HenapannesbHbIMU
cevyeHnsamMun pasbuBaeTcd Ha ABa
nogonoka ynv, Ob6bem bnoka v,
onpenenserca no opmyrne:

S+S.
2
rae §, =5,coso.
ObGbem Oroka ¥, onpeaensieTcs no
doopmyne:

Vl = La

1
2 = 2h9
|4 2S

roe h — nepneHavikynsap, onyLeHHbIN 13
KpauHEW TOYKN CevYeHUs g, Ha nuHuio
ceyeHuna S,.



NMpumep cbopmynsapa noacyeTa 3anacoB METOAOM CEYEHUMN

Homep Mnowagpb, Paccros- [eomerT- O6vem | Ob6bemH | 3anacbl | Comep- | 3anacebl
Gnoka ThIC. M2 HUe mexay puyeckas Gnoka, asi pyabl, XaHue Mean,
NNHUSMN, durypa Thic.M> macca, MIH.T Mean, ThbIC.T
S, S, L, m /™3 macc.
aons, %
1-B 15,9 31,2 50 Mupamnga 1156,2 3,2 3,70 1,44 53,3
2-C, 31,4 34,3 100 [Mpn3ma 3285,0 3,6 11,83 2,12 250,8
3-C, 34,3 - 60 KnuH 2058,0 3,6 7,41 1,75 130,4
NToro
B - - - - - - 3,7 1,44 53,3
C, - - - - - - 26,10 1,86 485,5
C, - - - - - - 5,33 1,19 63,4
Bcero
B+C, - - - - - - 22,94 1,71 434,5
C - - - - - - 5,33 1,19 63,4




YnpoleHHbIN BapUaHT MeToaa Ce4YeHUw
I b/4 b//4

» [INAl NPOCTbLIX reosiorn4ecKux ycrioBumn
(Hanpumep, Npu noacyeTe 3anacos
annoBUanbHbIX POCCbINEN) NPUMEHSIETCS
YNPOLLEHHbIA METOL.

*Teno nonesHoro nckonaemoro pasouBaroT
Ha oTaesnbHble NoAc4eTHble 6r1oKM HEe No
pasBegoYHbIM JIMHUAM U MOCTPOEHHbLIM MO
HUM CEYEHUSIM, a MO YCIOBHbLIM MSIOCKOCTSM,
NPOXOASILLMM Ha cepeanHe pacCTOSHUS | Y
MexXay pasBefoyHbIMU NUHUAMKU. Pa3pes no | :
passenquom NUHUK NPUHUMAETCSA 3a | l
cpeaHun; Nnowiaab 3anexu Ha Hem U b/i /14 Y74
OCTarnbHble NOACYETHbIE NAapaMeTpbI e
pPacnpocTpaHsaTCA Ha BeCb BIOK. o Ye |7 E 2

*O6bem Kaxxgoro 6roka onpeaensaeTca Kak
npousBegeHue nNroLwaamn cev4eHus no [lBa BapunaHTa noac4yeTta 3anacoB MeToAOM
pa3pe3y Ha pacCTosiHUe BIIUAHUA AAaHHOro ceYyeHumn
ceYyeHus, KOTOpoe paBHO NosTlycyMme
pacCTOAHUN OT JaHHOW pa3BeLoYHON NIUHUMN
[0 COCEOHMUX.
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CmupHoB U ap., 1960

1 — BbIpaboTku (a — nycTble, 6 — nepecekwumne Teno
NONe3HOro UCKonaemoro); 2 — KOHTypbl noac4yeTa no
nnowaan sBnusaHua (a) u mexay nuHuamm (6); I-1— IV-1V —
pa3BefoYHble NIMHUK; [ — pacCTOosIHUE MexAay
pa3BeAo4YHbIMU IMHUAMMU; k — pacCTOsAHNE BIUAHUS



MeTOo4 MHOIoyronbHUKOB

«[lpyrne HasBaHna metoga: meton A.K. BonabipeBa,
MeToA Gnuxauwero pamoHa.

*[IpumeHsieTca Npu nogcyeTe 3anacoB Nosiorux
3anexeu, pasBefaHHbIX BepPTUKaNbHbIMU
CKBaXXWHaMW UMY rOpHbIMU BbipaboTKaMu.

[TogcyeT BegeTcs B npeaenax BHELHEro KoOHTypa
3anexwu (BHyTPEHHUIN KOHTYP uUrpaeT BCNoMoraTesibHyto
ponb).

[1n9 NnocTpoeHnss NnoacyeTHbIX BIOKOB Grivkanwme
BbIpaboOTKMN Ha NNaHe COeANHAKTCA NPAMbIMMU.
[MonyyaeTtca ceTb TPeyrosibHUKOB. Yepes3 cepeauHbI NX
CTOPOH CTPOATCA NepneHAnKYynapbl 40 NepeceyeHns
C cocegHumMn. B pesynbraTe nony4vaercsa cepus
MHOrOYrosfibHUKOB, KOTOPble B MPOCTPaHCTBE
npeacTaBnaoT COOON COMKHYTbIE MHOTOrpaHHbIe
Npu3Mbl, ABRSOWMECA NoACYETHbIMU Bnokamu, B
LeHTpe KOTOPbIX HaxoaAnUTCA pa3BeaoyHas
BblpaboTKa.

*BbicoToN Kaxkgon npmamMbl SIBNSETCS MOLLHOCTb
PYy4HOro Tena, a OCHOBaHWEM — NMOCTPOEHHbIN

MHOIOYroSibHUK. 3Ha4YeHus1 Coaep>XaHNn KOMMNOHEHTOB
N 06bEMHON MaCChbl NPUHUMALOTCS MO AaHHbIM
onpoboBaHus BbIpaboTKKN, HaxoasLWencs B LEHTPE
brnoka. Pesynbratbl nogcyeTa 3anacoB Mo OTAeSbHbIM
Briokam CyMMMpPYOTCS C Y4€TOM KaTeropum 3anacos.

o7

NMoacuyeTt 3anacoB meToaoOM
MHoOroyronibHMKoB Kpeuntep, 1961

a — oparMeHT NoACYETHOrO nsiaHa ¢ ykasaHnem crniocoba
NOCTPOEHUS MHOTOYroflbHUKOB: 7 — KOHANUMOHHbIE
BbIpaboTKK; 2 — HEKOHAVLNOHHbIE BbIpaboTKN; 3 —

KOHTYpbI NOACYETHbLIX OrOKOB; 4 — BHYTPEHHUN
KOHTYpP; & — BHELLUHUW KOHTYP

0 — pasbuBka pygHOro Ternia Ha COMKHyTble NPU3mMbl B
aKCOHOMETPUYECKON NPOEKLNK



MeTon TpeyronbHUKOB

*[MTpumeHseTca Npu nogcyeTe 3anacoB NONIOrnx
NnacToBbIX 3anexen, pasBefaHHbIX
BepTUKanbHbIMU BbipaboTkamu. [na nogcyeta
3anacoB 3anexb NpeobpasyeTcs B Cepuio COMKHYTbIX
TPEXrpaHHbIX NPU3M.

*Ha nnaHe B npeaenax BHYTPEHHEro KOHTypa
onwxavwve BbIPabOTKN COeAUHAIOTCS NPSAMbIMU
— nonyyvyaeTcsl CeTb TPEYrofibHUKOB, B BEPLUMHAX
KOTOPbIX HAXOASATCA BblpaboTKy.

*B MeXXKOHTYpHOM nosoce (Mexay BHYTPEHHUM U
BHELLUHMM KOHTYpamu) TPEYrofibHUKN CTPOAT
cnepyrowmnm obpasom. U3 cepeamH oTpe3KoB,
COeAUHSAILWMNX BbIPAabOTKN Ha BHYTPEHHEM
KOHTYpe, BOCCTaHaBMUBalKTCA NeprneHANKynsapbl
A0 nepece4vyeHUsi C BHELUHUM KOHTYpPOM. I

Mony4YeHHble TOYKN COeaUHSIIOT C BbipaboTkamMu Ha °f 02 emmmmj — —d

BHYTPEHHEM KOHTYpE, YTO NPMBOAUT K 0Bpas3oBaHuUto

CETU TPEYIONbHUKOB B MEXKOHTYPHOM MNoacyeT 3anacoB meToaoM
NpPOCTpaHCTBeE. TpPpeyrosfibHNKoOB
*KaxxabIn TpeyronbHUK (TpexrpaHHas npusama) CmMupHoOB u ap., 1960

npeacraBnsaeT cobom noacyeTHbIN 6noK. [Ans HUX
onpenensitoTca Nnowaan, CpeaHas MOLWHOCTb,
CpeAHeB3BELLEHHbIE coaepXXaHns, obbemHas macca.
Mo 3TuM AaHHbIM Be4EeTCS NOACYET 3anacoB No
Kaxkgomy G6roky.

*Pesynbrathl nogcyeTa 3anacoB CYMMUPYHOTCS C
y4eTOM KaTeropun 3anacos.

a— cbparmeHT noac4yeTHOoro niaHa, O — nepcrekTnBHoe
|/|3o6pa>|<eH|/|e cbparmeHTa Tera norne3Horo
MCKonaemoro, TpaHCCbOpMI/IpOBaHHOFO B COMKHYTYIO
rpynny KoCcoyce4veHHbIX TpeXrpaHHbIX NMpmn3mMm
1 — CKBaXXWHbl, nepecekLne 3arexb, 2 — CKBaXXWHbl,
NoKasaBLwne OoTCyTCTBMUE NOJIE3HOINO NCKOMaemMoro;

3 — BHYTPEHHUN KOHTYP; 4 — BHELUHUIA KOHTYP



MeToA YeTbIpPEXYronbLHUKOB

[locTaTo4yHO peako NpMMeHsieMbli MeTOoA.

MoxeT NMPUMEHATBLCA MPU pPpa3BeKe rnosioro 3aseraromnx 3anexeu, pa3BejaHHbIX

BEPTUKaNbHbIMU BbIpabOTKaMK, pasMeLLEeHHbIMM MO NPaBUIbHON YETbIPEXYTONbHOM
ceTke.

MeToa aHanorn4yeH meToay TPeyronbHUKOB, HO pa3dbmBka NNoLwaan NpPoeKkLmm

PYyOHOIo TeJ1a Ha rnJjiaHe rnpon3BoanTCA Ha YeTbIPEXYTOJibHUKN nNyTeM COeANHEHUA
Bblpa6OTOK npAMbIMU JTIMHUAMN.

Mpu noacyeTe 3anacoB 3anexb NpeobpasyeTcs COMKHYTbIE YeTblpexrpaHHble
NPU3MblI.



6.5. KIIACCUDPUKALINA SATTACOB
TBEPAbIX MNOJIE3HbIX UCKOIMNMAEMbIX



prnnbl 3dafacoB No ux 3IKOHOMnM4eCKomMy 3Ha4eHUHo

o 9KOHOMWYECKOMY 3HAYEHUIO 3anachl NOME3HbIX UCKOMaeMbIX, NoAneXalmnx pasaenbHoOMY
rocyqapCTBEHHOMY MOACYETY U YYEeTy, Noapas3nensioTcs Ha ABe OCHOBHbIE Fpymnnbi:

- BanaHcoBble (3KOHOMUYECKUE);
- 3abarnaHcoBble (NOTeHUMaribHO 3KOHOMUYECKME).

K 6anaHcoBbIM (SKOHOMUYECKMM) 3anacamM OTHOCATCA 3anachkl, pa3dpaboTka KOTOPbIX HAQ MOMEHT
OLIEHKM COrMnacHO TEXHMKO-3KOHOMUYECKUM pacyeTaM 3KOHOMUYECKN 3(PpEeKTUBHA B YCITOBUSAX
KOHKYPEHTHOrO PbIHKa NPWU UCMOMNb30BaHUN TEXHUKK, TEXHOSOMMK A00bl4n 1 NnepepaboTku
MUHepanbLHOro cblpbs, obecrneymBatowmx cobnogeHmne TpebosaHnn No paunoHarbHOMY
MCNOSIb30BAHUIO HEAP U OXpaHe OKpYXXaloLLen cpeabl.

K 3abanaHcoBbIM (I'IOTeHLl,I/IaJ'IbHO SKOHOMI/I‘-IeCKVIM) OTHOCATCA.

1) 3anachl, pa3paboTka KOTOPbIX HA MOMEHT OLEHKM COrMacHO TEXHUKO-9KOHOMUYECKMM pacyeTam
9KOHOMMYECKN He achdekTnBHA (YObITOYHA) B YCNOBUSIX KOHKYPEHTHOIO pPbIHKA M3-3a HU3KUX
TEXHUKO-3KOHOMMYECKMX MoKka3aTernemn, HO OCBOEHNE KOTOPbIX CTAHOBUTCSH 9KOHOMUYECKM
BO3MOXXHbIM NPV N3MEHEHWUN LIEH HA MONe3Hble NCKoNaemble, NOSBNEHNM ONTUMAarbHbIX
PbIHKOB CObITa UM HOBbIX TEXHOIOTUA;

2) 3ariacbl, oTBe4yarime Tpe6OBaHl/IF|M, npeabAaBideMbIM K ©anaHcoBbIM 3anacam, HO
NCnoJyib3oBaHne, KOTopbiX HA MOMEHT OLIEHKN HEBO3MOXHO B CBA3U C pacChnoJfioxXeHNem B
npeaesiax BogooXpaHHbIX 30H, HACeJleHHbIX MYHKTOB, Coopy>|<eH|/||7|, CEJIbCKOXO3SANCTBEHHbIX
0b6beKTOB, 3aNoBeAHMKOB, MAMSATHUKOB npupoabl, UCTOPUN N KYJIbTYPbI.

3abanaHcoBble 3anachkl NOACYNTLIBAOTCS U YUYUTbIBAKOTCA B Crly4ae, eCliin TEXHUKO-
IKOHOMUNYECKMUMIU paCHeTaMUN yCTaHOBJ1IEHA BO3MOXHOCTb UX NocnenyrLuiero n3ejie4eHmna nin
Ll,eJ'IeCOO6pa3HOCTb NOonyTHONo n3BJie4eHund, CKrnagnpoBaHnUa N COXpaHeHUNA ansd
MCrosrb30BaHNA B 6y,£|,yu.|,eM.

OueHka banaHcoBOW NPUHAASIEXHOCTU 3anacoB NOSIe3HbIX NCKOMaeMbIX NPON3BOAUTCS Ha
OCHOBaHWN TEXHMKO-3KOHOMUYECKMUX 0OOCHOBaHWI, NOATBEPKAEHHbLIX rOCYya4apCTBEHHON
aKcnepTnson. B pamkax oueHKM JOrmKHbI BbITb NpegycMOTPeHbl Hanbonee apdekTUBHLIE
crnocobbl pa3paboTkM MeCTOPOXAEHNN U NpeanoXeHbl NapamMeTpbl KOHAULNNA,
obecneymBatoLe MakCuMarbHO MOSTHOE N KOMIMIIEKCHOE MCMNOSIb30BaHNE 3anacoB C y4eTOM
TpeboBaHnn 3akoHoaaTenbcTBa Poccunckon depepaumn.



KaTeropuun 3anacoB No CTeneHun reofiormn4eckou
N3Y4YEeHHOCTHU

3aﬂ(a:CbICﬂOJ'Ie3HbIX MCKoNaeMbIX Mo CTEMNEHU reosiorm4yeckon n3y4eHHOCTN NoapasaenstorTca Ha kateropum: A, B,
177 T2

3anachbl kateropuun A BblAENAIOTCA Ha yYyacTKax AeTann3aunmn passeabliBaeMblx U paspabaTbiBaeMblX
MECTOPOXOEHUWN 1-11 rpynnbl CIIOXKHOCTU re0NorM4eckoro CTPOEHUS N OOSMKHbI YA0OBNETBOPATL CreayoLwmnm
OCHOBHbIM TpebOoBaHUAM:

1) ycTaHOBMNEHbI pasmepbl, hopma 1 yCrnoBus 3aneraHust TenN Nosie3HOro MCKoNaemMoro, 3y4eHbl XapakTep U
3aKOHOMEPHOCTU N3MEHYMBOCTU UX MOPCOSNOrNMN N BHYTPEHHETO CTPOEHUS, BblAeNeHbl U OKOHTYPEHbI
Be3pyaHble U HEKOHANLMOHHbIE Y4aCTKM BHYTPU TEN NOSIE3HOr0 MCKOMAaeMoro, npu Hanmymm paspbiBHbIX
HapyLleHNN YyCTaHOBMEHbl NX MNOSIOXKEHNE N aMNINTyda CMeLLEeHNs;

2) onpegeneHbl NPUPoLHble Pa3HOBUOHOCTU, BblAENEHbl U OKOHTYPEHbI MPOMbILLIIEHHbIE (TEXHONOrMYecKkne) Tunbl
N copTa Nosie3Horo MCKoNnaemoro, yCTaHOBSIEHbI X COCTaB U CBOMCTBA; Ka4eCTBO BblOeNeHHbIX
NPOMBILUSNEHHBIX (TEXHONOMMYECKNX) TUMNOB N COPTOB NOSIE3HOIO NCKOMAeMOro oxapakTepmsoBaHo No BCEM
npeaycMOoTPEeHHbIM NPOMbILLNIEHHOCTLIO NapameTpam;

3) nsyyeHol pacnpeneneHune n popmMbl HAXOXKOEHUS LEHHbBIX M BPeOHbIX KOMMIOHEHTOB B MMHEparax 1 npoaykrax
nepepaboTKM NOSIE3HOro MCKOMaeMoro;

4) KOHTYpbl 3aNacoB onpeaeneHsbl B COOTBETCTBUM C TPebGOBaAHMSAMM KOHOVULIMIA NO CKBaXXMHAM U FOPHbIM
BblpaboTkam no pesynsratam ux onpoboBaHus.

3anachkl kateropuun B BblAenAloTCA Ha yYyacTKax geTannsaunmn passeabliBaeMblx U paspabaTbiBaeMblX
MECTOPOXOEeHUN 1-1 1 2-11 rpynn CIIOXXHOCTU reoriorM4yeckoro CTPoOeHNs U OOMMKHbI YOOBIETBOPATb
cnegyroLmMmM OCHOBHbIM TpeboBaHUAM:

1) ycTaHOBMNEHbI pa3mepbl, OCHOBHblIE OCOBEHHOCTUN N U3BMEHUYMBOCTb (POPMbI U BHYTPEHHETO CTPOEHUS, YCNOBUS
3aneraHusi Ten Nosie3HOro NCKoNaemMoro, NPOCTPaHCTBEHHOE pa3MeLLEHNE BHYTPEHHUX 6e3pyaHbIX U
HEKOHOMUMOHHbIX Y4aCTKOB; MPWU HaNMM4YMn KPYMNHbIX paspbiBHbIX HAPYLLUEHUI YCTAaHOBMNEHbI UX NOMOXEHNE N
aMnnnTygbl CMELWEHNs1, oOxapakTepmnsoBaHa BO3MOXHas CTEMNEHb Pa3BUTUS ManoamMniMTyaHbIX HapyLEHNN;

2) onpegeneHbl npnpoaHblie pa3dHOBUAOHOCTHU, BblAeS1IEHbI N NPU BO3MOXHOCTU OKOHTYpPEHbI NPOMbILLUJTIEHHbIE
(TeXHOJ'IOFI/I‘-IeCKI/Ie) TUMbI NMOJNIE3HOIo NCKoMaemoro, nNpm HEBO3MOXHOCTN OKOHTYPUBAHUA YCTAaHOBJIEHbI
3aKOHOMEPHOCTU NMPOCTPaHCTBEHHOIO pacnpeneneHna n Kormm4eCcTtBeHHOro COoTHoLWeHUA nNpoMbILLIEeHHbIX
(TeXHOJ'IOFI/I‘-IeCKI/IX) TUNOB N COPTOB NOJIE3HOINO UCKOMaemMoro, Ka4eCcTBoO BblAENMEHHbIX NMPOMbILLUITEHHbIX
(TeXHOJ'IOFI/I‘-IeCKI/IX) TUMOB N COPTOB NOJIE3HOIO NCKOMNAEeMOIro oXxapaktepm3oBaHO Nno BCeM MNnpeaycMoTpeHHbIM
KOHONUMNAMU NapaMeTpam,

3) onpeaeneHbl MMHepanbHble OPMbl HAXOXAEHWS NOME3HbIX U BpeOHbIX KOMMOHEHTOB;

4) KOHTYp 3anacoB OnpeaeneH B COOTBETCTBUMN C TPeOOBaHNAMMN KOHAMLMIA NO pe3ynbTatamM onpoboBaHns
CKBaXMH W FOPHbIX BbIPpabOTOK.



3anachl kateropuu C, COCTaBNSAOT OCHOBHYIO YacCTb 3arnacoB pa3BefbiBaeMbIX U1 paspabaTbiBaeMbIx
MeCTOPOXAEeHUN 1-1, 2-1 1 3-1 rPynn CROXHOCTU; MOTYT BblAENATLCA Ha y4acTKax AeTannsaumum MecTopoXageHnN
4-1A rpynnbl CIIOXKHOCTU U AOSMKHbI YOOBNETBOPATL CreayowmMM OCHOBHLIM TpeboBaHUAM:

1) BbISICHEHLI pa3Mepbl N XapakTepHble hopMbl TEN NOSIE3HOIO NCKOMNAeMOro, OCHOBHbIE OCOBGEHHOCTU YCOBUN
NX 3aneraHna U BHyTPEHHENO CTPOEHUS!, OLEHEHbI MUBMEHUYMBOCTb M BO3MOXKHASA NPEPLIBUCTOCTL TEM NOSIE3HOIO
MCKOMAeMoro, a Ans NnacToBblX MECTOPOXAEHUIA N MECTOPOXAEHUN CTPOUTENBHOMO U O6NNLIOBOYHOIO KaMHS
Takke Hanuuue nnowiagen passuTma ManoamnianTygHbIX TEKTOHUYECKUX HAPYLLUEHWUN;

2) onpeaeneHbl NpUpoaHble Pa3HOBMOHOCTU M MPOMbILLNEHHbIE (TEXHOMIOMMYECKME) TUMbI NOSIE3HOIO
MCKOMAeMOoro, yCTaHOBIEHbI 00LLME 3aKOHOMEPHOCTUN UX NPOCTPAHCTBEHHOIO pacrnpoCTpaHeHus u
KONMMYECTBEHHbIE COOTHOLLEHNS MPOMBbILLIIEHHBIX (TEXHOMOrMYECKMX) TUNOB U COPTOB MOMIE3HOIN0 MCKONaAeMoro,
MUHeparbHble OPMbl HAXOXOEHWUS MONE3HbIX U BPeAHbIX KOMMNOHEHTOB; KA4€CTBO BblAENEHHbIX NPOMbILLEHHbIX
(TEXHOSOMMYECKMX) TUMOB M COPTOB OXapakTepPU3oBaHO MO BCEM NPEAYCMOTPEHHBIM KOHOMLMAMWU NapameTpam;
3) KOHTYp 3anacoB MOfIe3HOro MCKONaemMoro onpeaesnieH B COOTBETCTBUM C TpeOOBaHUAMN KOHANLMIA MO
pesynbratam onpoboBaHNA CKBaXXMH U TOPHbIX BbIPaboToK, C y4EeTOM AaHHbIX re0dU3NYECKUX U FEOXUMNYECKMNX
nccnenoBaHuN.

3anacsl kateropuu C, BbIAENSAOTCA NPU pa3Befike MECTOPOXKAEHUN BCEX Py CIOXKHOCTY, a Ha
MECTOPOXAEHNAX 4-14 FPYNMbl CIIOXKHOCTU re0fIorM4ecKoro CTPOEHUs1 COCTaBISAOT OCHOBHYHO YacCTb 3anacos,
BOBeKaeMbIX B pa3paboTKy, 1 OOMMKHbI YAOBNETBOPATL cregyrowmm TpeboBaHMsM:

1) pasmepbl, popma, BHYTPEHHEE CTPOEHME TEN NOSIE3HOIO NCKOMAEMOro U YCroBUs UX 3aneraHusi OLeHeHbl rno
reosiormMyeckum, reoPusndecknmM n reoXMMmMYeCckUMM AaHHbIM 1 NOATBEPXKAEHbLI BCKPLITUEM MNOSIE3HOIO
MCKOMAEeMOro OorpaHN4YEHHbIM KONMYECTBOM CKBAXXMH N MOPHbIX BbIPabOTOK,;

2) KOHTYp 3anacoB MOMNe3HOro MCKONaemMoro onpeaeneH B COOTBETCTBUM C TpeboBaHMSMU KOHONULNA Ha
OCHOBaHMM oNpPoBoBaHNS OrpaHNYEHHOrO KONMYECTBa CKBaXXMH, MOPHbIX BbIPabOTOK, eCTECTBEHHbLIX OOHaXXEHNN
NN NO NX COBOKYMHOCTU, C Y4ETOM [aHHbIX reoPn3n4eCcKknx 1 reoXmMmnyecKknx nccrnegoBaHmin U reoniorm4eckmnx
NOCTPOEHUMN.



ConocTtaBrneHue Knaccudgpukaumm sanacos,
NPUMEHseMbIX B pa3HbIX CTpaHax

Poccus CIIA Anrnus ®paHuus ['epmanus
A Hamepennsie JlokazanHsie | JleHcTBUTENBHBIC Hanexusie
(Sicher)
B ( Measured) (Proved) (Prouve) Bepoatneie
(Wasrscheinlich)
C, HUcuucnennsie BepostHbie O60o3HaueHHBIE
(Indicated) (Probable) (Angedeutet)
C; | [lpeanonaraemeie BoszmoxHsle [IpeanonaraeMete
(Inferred) (Possible) (Vermutet)



pynnbl MeCToOpoOXAeHUW No CTeneHU N3y4YeHHOCTH

MeCTOpO)K,EI,eHI/IFl NOoJ1eE3HbIX NCKOMaeMbIX Mo CTENEHN UX NIY4HEHHOCTN noapa3nesnAaAroTCA Ha
pa3BegaHHblIe U OLleHEeHHbIe.

K pasBegaHHbIM OTHOCATCA MeCTOpPOXAeHUsA (Yy4acTKn Heap), 3anacbl KOTOPbIX, UX KA4ECTBO,
TEXHOIOrM4Yeckne CBOVCTBa, rMMOporeonorMiyeckme U ropHOTEXHNYECKE YCroBus pa3pa60T|<V|
M3y4eHbl NO CKBaXWHaM M rOPHbIM BblipaboTkam ¢ MONMHOTOM, AOCTAaTOYHOM AN TEXHUKO-
3KOHOMMYECKOro 060CHOBAHNA X BOBJIEYEHUS1 B MPOMbILLNIEHHOE OCBOEHME B
yCTaHOBIEHHOM MOpPSIAKE.

Pa3BegaHHble MECTOPOXOEHUA MO CTEMNEHN N3YYEHHOCTU AOSMKHbI YOOBNETBOPATL CreayoLwmm
TpeboBaHUAM:

1) obecneymBaeTcs BO3MOXHOCTb KBanvduKaLumm 3anacoB Mo KaTeropnsm, COOTBETCTBYOLLINM
rpynne CroXHOCTW reoNIorM4ecKoro CTPOEHUS;

2) BELWECTBEHHbIN COCTaB U TEXHOIOIMYECKMe CBOMCTBA NPOMbILLIIEHHbIX TUMOB U COPTOB
NOMEe3HOro MCKOMaeMoro U3y4YeHbl C AeTanbHOCTLIO, 0becnednBatoLLer Nony4YeHne NCXoaHbIX
OaHHbIX, 4OCTATO4YHbIX AN NPOEKTUPOBAHUS TEXHONOIMMK UX NepepaboTkn C KOMMNEKCHbIM
N3BMNeYeHneM NonesHbIX KOMMNOHEHTOB, N ONPeAENneHNsa HanpaBneHust UCMoNb30BaHUS
OTXO40B NMPOWN3BOACTBA UM ONTUMAIbHOIO BapMaHTa UX CKNaaupoBaHUS UM 3aXOPOHEHUS;

3) 3anachbl APpYyrmx COBMECTHO 3asierarollmnx nofie3HbliX NCKoMNaeMblX, BKITHOHaA nopodbl BCKPbILLIN
Noa3eMHble BOAbl, OTHECEHHbIE K BanaHCoBbIM, N3y4€Hbl N OLUEHEHbI B CTEMNEHU, JOCTAaTO4YHOU
anga onpegeneHnda nx Kkonmnyectea U BO3IMOXHbIX HanpaBJiEHUN UCMNOJIb30BaHUA,

4) ruaporeonornyeckne, MHXeHepHo-reonornyeckme, reokpuonornyeckme, ropHo-reorormyeckne u
[Ip. YCIOBUSA U3YYeHbl C JeTanbHOCTbIO, 0becnednBaloLLEen cocTaBrneHne NpoekTa pa3pabdboTku
MECTOPOXOEHUS;

5) AOCTOBEPHOCTb AAHHbIX O re0NOrM4eckoM CTPOEHNN, YCIOBUSX 3aneraHns n Mopdonorum Ten
NOMe3HOro UCKOMaeMoro, Ka4ecTBe 1 KONMYeCcTBe 3anacoB NOATBEPXKAEHbI Ha
NpeacTaBUTENbHbIX AN BCEFO MECTOPOXKAEHMS y4acTKax aeTanusauum;

6) napamMeTpbl KOHONLNW yCTaHOBJ1€Hbl Ha OCHOBaHUN T30, nossonsoLLEM ornpegennTtb
MacLuTaobl 1 NMPOMbILLNTEHHYHO 3HAYUMOCTb MECTOPOXAEHUA,

7) pacCMOTPEHO BNUsiHME pa3paboTku MECTOPOXKAEHMS HA OKPY)KatoLLyto cpedy W OaHbl
pekomMeHaaUmMm No NpegoTBPAaLLEHNIO NN CHUXKEHNIO NMPOrHO3MPYEMOTrO YPOBHS
oTpuuaTernbHbIX 3KONMOrMYecKkmnx nocrneacTsun.



K oL,eHeHHbIM OTHOCATCS MeCTOPOXAEHUs, 3anachkl KOTOPbIX, X KAYECTBO, TEXHOMOrMYeckne
CBOWCTBA, r’MApOreosiornyeckne 1 ropHOTEXHNYECKME YCIOBUS pa3pa60TK|/| U3yyeHbl B
cTeneHun, no3eornsowen o60cCHOBaTb Lienecoobpa3HOCTb AanbHeuLWen pa3Begkm 1
pa3pa60TKM

OueHeHHble MECTOPOXAEHNSA NO CTENEHM N3YYEHHOCTM AOMKHbI YAOBNETBOPSATL CNeayroLwmm
TpeboBaHUAM:

1) obecneunBaeTcsi BOSMOXHOCTb KBanndukaumm Bcex Unmn 0onbLLen YacTn 3anacos no
kateropuu C,;

2) BELLECTBEHHbLIN COCTaB N TEXHOSOMMYEeCKMe CBOMCTBA NOSIE3HONO MCKOMAEMOro OLEHEHDI C
NofHOTON, Heobxoanmon Ansi Bbibopa NPUHUMNNANbLHON TEXHONMOMMYECKOW CXEMBI
nepepaboTkn, obecneymBaroLLien paunoHanbHOE U KOMMIIEKCHOE UCMONb30BaHUE NOME3HOro
MCKOMaemMoro;

3) rMaporeosniornyeckne, NHXEHEePHO-reosiorMyeckne, reokpmonorndyeckne, ropHo-reoriormvyeckme u
apyrue NnpupoaHble YCnoBUsA U3yYeHbl C NOSTHOTOW, NO3BOSAOLWEN NpeaBapuUTeNnbHO
oxapaKkTepunsoBaTb X OCHOBHbIE NOKa3aTenu,

4) 0OCTOBEPHOCTb aHHbIX O reofTIorM4ecKOM CTPOEHNN, 3arieraHum n Mopdosiornm Ten rnonesHoro
MCKoMaemoro NoaTBepPXXAeHbl HA y4acTKax getanusaunu;

5) napamMeTpbl KOHOMLUWIA YCTaHOBMNEHbI HA OCHOBAHUU YKPYNMHEHHbIX TEXHUKO-9KOHOMMUYECKUX
pacyeToB UM MPUHATBLI NO aHanormm ¢ MeCTOPOXAEHUSAMN, HAXOOALWNMUCH B CXOOHbIX
reorpagouyecknx u ropHO-reoriorm4ecknx yCnoBusx;

6) pacCMOTPEHO U OLEHEHO BO3MOXHOE BNUSIHNE OTPAbOTKN MECTOPOXKAEHUST HA OKPY>XXaKOLLLYHO
cpeny.



6.6. OKkoHOMUM4Yeckan achdekTtuBHocTb PP

OueHunBaeTCs C NOMOLLbIO ABYX XapaKTepPUCTUK:
1.  dakTnyeckasi CTOUMOCTb pa3BeaKu (CD ):

@ =3 _ /P,
rae 3_,,— obLime 3aTparebl Ha NpoBeaeHe FFPP py% P — 3anachbl pyabl (KOMMOHEHTA).
B pacqu npuHUMatoTcs GanaHcoBble 3anackl kateropun A, B, C.. CD — 9TO cTOMMOCTL 1 T

3anacos.
2. CtonmocTHaga otgada 3artpart (CO3):
CO3=l1-n-L4-3 /3,
roe 1 — npupocCT 3anacoB NO CyMMe KaTeropun A+B+C M — kO3 pMLMEHT n3BNeYeHUs npu

nobblve n nepepaboTke; L — pbIHOYHASA LUeHa e,El,l/IHl/ILI,bI TOBapHOW NpoAykuum; 3 — CTOMMOCTb
NonNyTHOM Npoaykumun; 3 — 3atpatbl Ha PP 3a pacyeTHbIn nepuos.

COS83 — nHa4ve 310 LEHHOCTb M3BNEKaeMblx 3anacos Ha 1 py6. 3aTpar.
Mo gaHHbIM MuHnpupoab! PP Ha 1 py6. 3aTpaT gatoT npmbbinb B 416 py6.

« JkcnepTtusa u yteepxgeHme TOO KoHAMUUK 1 OTYETOB € nogcyeTom 3anacos B TK3 n NKS.

« KapgacTp MecTtopoXgeHun 1 nposiBreHnn (nacrnopra).

« Cpaya maTtepnanoB B TepputopmanbHbi PoHA reonorndyeckon nHpopmaumm n degepanbHbin
dooH, reonorndeckon nHdopmauum (PocreondoHs).

*  @opMbl CTAaTUCTUYECKOM OTYETHOCTU 5-rp — CBEAEHNSA O COCTOSIHUM U U3BMEHEHUM 3anacoB
TBEPAbIX NOME3HbIX ckonaemblx 1 70-tn — CBeaeHnst 06 n3BnevYeHnm NosesHbIX MCKoNnaembIx
npu goodblye.

« [ocynapcTBeHHbIN HanaHc 3anacos.

« [lpu U3y4yeHUN gaHHOro Bonpoca ob6sA3aTenbHO U3yYnTb COOTBETCTBYHOLLME HOPMATUBHbIE
OOKYMeHTbl. OHM CKOMMOHOBaHbl B OTAENbHOW nanke « HopmaTnBHbIE AOKYMEHTbI
CTyAEeHTam».



