JAucunniaunna «PaumonajbHOe UCIIOJIb30BAHNE MIUHEPAJIBLHBIX PECYPCOBY
nast marucrpanto OII 7M07203 "I'opnoe aeso"

Jlekuusi 10. MHHOBalMOHHbIE Te€OTEXHOJOTHH [JIsi PANMOHAJBLHOIO
HCIO0JIb30BAHUS PECYPCOB HeAp

eab JekUMM: TO3HAKOMUTh C TMEPCHEKTUBHBIMU CIIOCOOAMHM JOOBIUM U
nepepaboTKHU, MO3BOJISIONIUMHU U3BJIEKATh PECYPChl C MUHUMAJIbHBIMU MOTEPSMHU

U BO3JENCTBUEM.

Il;1an Jeknum:

1. CxBaxkunHas ruipoao0srya (CI'/]) nist rmyOOKuX pyl M TEXHOT€HHBIX
00pa3oBaHUM.

2. [Tonzemuoe BoimenauuBanue (I1B) ypana, meau, 3010Ta: yclnoBuUs
MPUMEHUMOCTH, MUHUMU3ALIUS] TIOTEPb.

3. DuU3NKO-TEXHUYECKAST T€OTEXHOJOTHS: UCIOJb30BAHUE BBHIEMOYHBIX
MOJyJiel 0e3 KperieHusl, KaMepHas pa3paboTka ¢ 3aKIaJaKOM.

4. PoGoTu3npoBaHHbie KOMIUIEKCHI U OECITUIIOTHAS! TEXHUKA (CHUYKEHHE
pazy00KuBaHUS 32 CUET TOYHOUM BBIEMKH).

3. KoMmOuHupoBaHHbIE ~ METOJABI:  KapbepHO-IIAXTHas  OTpaboOTKa
rJ1yOOKUX FTOPU30HTOB.

6. HudpoBsie ABOMHUKK pyJAHUKA ISl ONTUMHU3ALNN HUCIOIb30BAHUS
3aracos.

B ycnoBusix wucromeHust Ooratbix pyA, pocTa TIIyOUMHBI pa3paboTKU U
YKECTOUEHUSI JKOJIOTMYECKUX TPEOOBAHMM, TpaJMLIMOHHBIE METOJbl JOOBIYM
CTaHOBSTCS Bc€ MeHee 3(ppexTuBHbIMU. Ha cMEeHy UM MPUXOAST UHHOBALlMOHHbBIE
r€0TEXHOJIOTMH, KOTOpPbIE TO3BOJISIIOT M3BJIEKATh II0JE€3HbIE HMCKOMAaeMble U3
TPYIHOAOCTYIIHBIX MECTOPOXKJIECHHUH, BOBJEKAaTh B NEPEpadOTKYy TEXHOTEHHBIE
o0pa30oBaHMs © MUHUMHU3UPOBATh BO3JEHCTBHUE HA OKPYIKAIOILYIO CPEAY.

1. CkBaxkunnas ruapoaoodsrya (CI'JI) nis riry0oKuX pya 4 TeXHOT€HHBIX
oOpa3oBaHui

1.1. CymHoCTb ¥ 00J1aCTh IPUMEHEHUS

CxBaxkunnass ruaponoosya (CI'ZI) mnpencraBisieT co00l  TEXHOJIOTHIO
J0OBIYM TOJIE3HBIX MCKOMAEMBbIX W3 ITyOOKO3aJerarolux MECTOPOXKICHUM, TPU
KOTOpOM pyAHasi Macca pa3pyliaercs, MyJIbIUPYETCSs U TPAHCIOPTUPYETCS Ha
MMOBEPXHOCTh MO CKBAXXUHAM C HUCMOJb30BAHUEM THAPABINYECKON SHEPruu. JTa
TEXHOJIOTUS O0COOEHHO A(PEeKTUBHA Il PBHIXJBIX M CIa00CHEMEHTUPOBAHHBIX
MOPOJI, 3aJIETal0IINUX Ha OOJIBIINX [NyOUHAX.

Texnonorust CI'J] npencraBiasieT OrpOMHBIA UHTEPEC ISl JOOBIYM OOraThIX
KEJE3HBIX Py, 3ajeraromux Ha Oonbmux riyouHax (600-900 m). B Poccun



BIIEpBBIC ObLJIa peaiIn30BaHa CKBAXKMHHAS TUAPOI00bIUa ¢ Oonbiux riayous (600-
800 m). Taxxe TEeXHOJIOTUs MPUMEHSIETCA I JOOBIYM PYyd U3 TEXHOTEHHBIX
o0pa3oBaHuid, IJIe OHA MO3BOJIIET M3BJIEKATh OCTATOYHBIC IEHHBbIE KOMIIOHEHTHI
0e3 He0OXO0IUMOCTH CTPOUTENHCTBA JOPOTOCTOAIINUX MOA3EMHBIX BHIPAOOTOK.

OcHoBHBbIC 371IeMeHThI TexHonoruu CI'/I;

» bypeHue ckBaxvH 10 pyAHOIO Tea.

o Paciinpenne npu3aboiiHOM 30HBI CKBaXKUHBI 1711 00€CIIeYeHUs YCTONYUBOM
paboThI TOOBIYHBIX YCTPOHCTB.

o 'mapoMoHuTOpHOE pazpyiieHue pyasl B 3a00e.

o« TpancropTupoBKa rupocMecu (IyJibIIbl) Ha OBEPXHOCTb.

« O0e3BOXKMBAHUE U CKIIAIUPOBAHUE PYHON MACCHI.

1.2. TexHoJIOTHYECKUI TIPOLIECC

Metoa CKBaKUHHOM THAPOAOOBIYM TpeOyeT 00s3aTeIbHOTO pacHIupeHust
CKBQXHUHBI B 30HE PYJHOr0 IUIacTa IJisi OOecredYeHus YCTOMYMBOM U Ooliee
apexTruBHOM paboThI TOOBIYHBIX YCTPOMCTB (TUIpO3IIEBATOPOB,
TUAPOMOHUTOPOB U JIp.). [lnameTp pacuimpeHHON 4acTy B 30HE PYJIHOIO IUIacTa
JI0JKEH o0ecrneynuBaTh CBOOOJHOE pa3melnieHrue obopynoBaHusi U 3PGeKTUBHOE
pa3pylieHue Mopoibl.

[Iponecc 10OBIYM BKITIOYAET:

1. Pazpymiennie  pyasl  —  THAPOMOHHUTOpPAMH,  CO3JAIOLIAMHU
BBICOKOHAMOPHBIE CTPYH BOJIBI.

2. [IynenupoBaHre — CMEIIMBAHUE PA3PYLIEHHOMW PyAbl C BOJIOW 10
COCTOSIHUS TUJIPOCMECH.

3. ['uapoTpancniopT — MOABEM MyJdbIBI MO CKBAXHWHE C MOMOIIBIO
TUAPOAJIEBATOPOB UM IPIUPTOB.

4. OO6e3BoxkuBaHne — oOTAeleHue TBEpAOM ((a3pl OT BOABI Ha
MMOBEPXHOCTH.

1.3. IIpeumymiecTBa U OrpAHUYCHUS

[Tpeumymecta CI'/I:

« Bo3aMoxHOCTh 100b1YM py[1 ¢ Ooubiux riayouH (10 800 M u Goiee).

e OTCyTCTBHE HEOOXOAMMOCTH B MPOXOJKE JOPOTOCTOSAMIMX KAMUTAIBHBIX
BBIPAOOTOK.

o MuHMMAaIbHOE HAPYIICHUE 36MHOM MOBEPXHOCTH.

 Bricokasi mpon3BOAUTENILHOCTh M BOBMOKHOCTh aBTOMATU3AIUU.

e D PeKTUBHOCTD MPH pa3pabOTKE TEXHOTCHHBIX 00pPa30BaHUM.

OrpaHu4eHus U BbI3OBHI:

o [[puMEHUMOCTh TOJNBKO JUISI PBIXJBIX, CJIA00CHEMEHTUPOBAHHBIX U
TPEUIMHOBATHIX TTOPOJI.

« HeoOxonumocTs pelieHusi mpoOiaeMbl BOJOOTIMBA U OUYUCTKU IIAXTHBIX
BOJ.

o Pruick 00pa3oBanus 30H CABMKEHUSI U OOPYIIEHUS B MACCHUBE.

e Bricokue TpeOoBaHUsI K KayeCTBY IIEMEHTHPOBAHUSI CKBAXXUH U OXpaHe
BOJIHBIX TOPU30HTOB.



OddexTuBHOCTh OpuMeHeHUs] cucteM paszpadotku npu CI'J[ cBsizana c
MOJTHOTOW W3BJICUYEHUsl 3aMacoB pPyIbl U3 HEAP MPU YCIOBUM OOECHEUYEHUS
0e30macHOro BeIeHUs TOPHBIX padoT. OOOCHOBAHHME PallMOHAIBHBIX MPOEKTHBIX
peteHuii 11 npoMbliiieHHoro npeanpustus CI'J] MoxkeT ObITh OJIy4eHO Ha 0a3e
ONBITHBIX ~ paboT, HamboJiee  OTBEUAIOIIUX OCHOBHBIM  TPEOOBAHUSIM
TEXHOJIOTHYECKOTO MpoIiecca.

2. ITogzemHuoe BoimesauyunBanue (IIB) ypana, mean, 30,10Ta

2.1. CymiHOCTH U NPUHIHUIIBI METOAA

[Tonzemuoe BeimenaunBanue (I1B) — meTon 100bIYM METANIIOB, OCHOBAHHBIN
Ha M30UPATEIHbHOM PACTBOPEHUHU IIEHHBIX KOMIIOHEHTOB HEMOCPEJCTBEHHO B
MAaCCHMBE C TOCJHEAYIOIIMM W3BJICYCHHEM MPOAYKTUBHBIX PAacTBOPOB Ha
MOBEPXHOCTh. MeToJ TMO03BOJsIET BOBJIEKAaTh B pa3pabOTKy OeaHble W
TPYAHOOOOTAaTUMBIE DY, KOTOpPble HE MOTrYyT ObITh MepepadOTaHbI
TPaJUIIUOHHBIMA METO/IAMH.

2.2. YcjoBusi IPpUMEHUMOCTH

['maBHBIE yCIIOBUS YyCIEUIHOTO MPUMEHEHHS MOA3EMHOIO BBIIEIAYMBAHUS -
JOCTAaTOYHAsI €CTECTBEHHAs BOJONPOHULAEMOCTh PYJ WIH BO3MOXKHOCTH €€
CO3JIaHUsI HUCKYCCTBEHHbIM MmyTéM. KiroueBbiMU (akTOpamMu  yCHEUIHOTO
BBIIIEIAYMBaHUS VISl 30J10Ta, cepedpa, MeIU U ypaHa SBISIOTCS MPOHUIIAEMOCTb,
JIOCTaBKa pacTBOpPA K PYJI€ U U3BJICYEHHUE PACTBOPA.

OcHoBHbIE ycnoBusa npuMenumMoctu [1B:

o [I[ponuniaemocts — pyAbl AOJKHBI OBITh BOJONPOHUIIAEMBIMU  WJIU
MOJIaBaThCSl UCKYCCTBEHHOMY Pa3pbIXJICHUIO.

o MuHepalbHbI COCTaB — IEHHBIM KOMIIOHEHT JOJKEH OBITh JOCTYIIEH s
XUMHYECKOTO PACTBOPEHUS.

o ['maporeosiornueckre yciOBUS — HAIMYHUE BOJOYIIOpA Uil JIOKAIU3ALUA
pacTBOPOB.

» DKOHOMHUYECKAS 11e71eCO00Pa3HOCTh — CTOMMOCTH U3BJICUCHUS JOJKHA OBITh
HIKE CTOMMOCTH TPAJUIIMOHHON TOOBIYU.

OCHOBHBIM  yCJIOBHEM  NPUMEHEHUS  CKBAXUHHOTO  MOJA3E€MHOTO
BBIIIEIAYMBAHUS 30JI0TA SIBJISIETCSI TO 0OCTOSITENBCTBO, UTO Py/la JOJIXKHA 3aJIeTaTh
B OOBOJHEHHBIX TPOHUIIAEMBIX OTI0XKECHUSX.

2.3. [IpuMeHeHUe NI PA3JTHYHBIX METAJJIOB

VYpan: [IB sBisieTrcss OCHOBHBIM MeTOAOM 100bMM ypaHa B Kaszaxcrane
(CKBa)XKMHHOE TMOJ3€MHOE BBHIIIEIAYMBAHUE), UYTO OOECIEYMBAET HUBKYIO
ce0eCTOMMOCTh MPOU3BOJCTBA U MHUHUMAJIbHOE BO3ACHCTBHE HA OKPYKAIOIIYIO
cpeny.

3onmoto: Bemyrtcst skcnepumeHTanbHble paboThl aiis BHenpenust [IB Ha
MECTOPOXKJICHUAX pya 30Ji0Ta. s 3010Ta U IPYyrux METAJJIOB NpearacTcs
BBIIIEIaYMBAHUE MPOBOAUTH PACTBOPOM THOCYJib(aTa aMMOHHUS B MPUCYTCTBUU
menu. [lepen nposenennem [1B mpoBOAT npenBapuUTEIbHOE OCYIIEHUE BEPXHEHN



YacTU MECTOPOXKJIECHUH, OTpabO0TKy OOBOJHEHHBIX M OCYHIEHHBIX PYAHBIX TEN
MPOBOJSAT PA3JAEIIBHO.

Mensb: Kydynoe BbllI€IauBaHUE MIHUPOKO IMPUMEHSAECTCS ISl W3BIICUCHUS
Mequ U3 OCTHBIX PY/I.

Hpyrue metaiuibl: 1300peTeHus U MaTeHThl MpeaaraloT KOMOMHUPOBAHHbIE
CrocoOBbl MOJI36MHOTO BBIIIEIaYMBaHUs Py, B TOM YHCII€ TaKUX, KaK YpaH, Me/ib,
30JI0TO U APYTUX METAJJIOB.

2.4. MyuHUMH3aL K IOTEPb U IKOJIOTHYEeCKHEe ACIeKThI

Jlnst MunuMu3anuu noteps npu [1B HeoOxoaumo:

o TiiaTenbHOE reoJIOrnuecKOe U ruIPOre0IOTUIECKOE MOIEIIMPOBAHME.

o OnTUMU3AIMS PEATEHTHOTO PEKUMA.

« KoHTpoms 3a pacipocTpaHeHneM pacTBOPOB B MAaCCHBE.

» CBOEBpEMEHHAs PEKYIbTUBALINS YYACTKOB BBIIIECIIAYBAHUS.

Baxneim mnpeumyiiectBom [IB  sBhsieTrcss OTCyTCTBHE HEOOXOIUMOCTH
CTPOUTENBCTBA XBOCTOXPAHWJIMAIL M  OTBAJOB  BCKPBIUHBIX IOPOJ, 4YTO
CYIIECTBEHHO CHIKAET IKOJIOTHUYECKYr Harpy3ky. OmHako TpeOyeTcsi CTporuii
KOHTPOJIb 32 TIE€PMETUYHOCTBIO CKBAXMH U  MPEAOTBPAILICHUE  YTEUEK
MPOJYKTUBHBIX PACTBOPOB B BOJOHOCHBIE TOPU3OHTHI.

3. ®U3NKO-TeXHNYECKAS Te0TEeXHOJIO0T Ul

DU3NKO-TEXHUYECKAasT TEeOTEXHOJIOTUSI OOBEIUHSIET METOJbl JI0OBIUH,
OCHOBAHHbBIE Ha MEXaHWYECKOM DPa3pylIeHUU TOPHBIX MOPOJ C UCIOIb30BaHUEM
CHELUUANIBHBIX BBIEMOYHBIX MOAYJIEH, KaMEpPHBIX CHCTEM pa3pabOTKH U
3aKJIaJJOYHBIX MAaTEpPUAJIOB.

3.1. Ucnosib30BaHMe BLIEMOYHBIX MOYJIel 0e3 KpelieHus

[IpumeHeHne BEIEMOYHBIX MOAYJIEH O€3 KpeTIeHHsI MO3BOISIET OTKA3aThCs OT
JIOPOTOCTOSIIIINX CUCTEM KPEIJICHUS B YCTOMUYUBBIX MOpoJiax. MoayabHast BbBIeMKa
MpenoiiaraeT pas3jeieHue pyJHOTO MaccuBa Ha OJOKH (MOIyJu), KOTOpPBIE
OTpalaThIBAIOTCA B OMNPEACIEHHOM TMOCIEIOBATEIbHOCTH C UCIOJIb30BaHUEM
CaMOOOpYIIEHHUS WA YIIPABIIEMOr0 OOpYIIEHUS TOPOI.

OTOT noixoa 0co0eHHO 3P(DEKTUBEH MPU pazpabOTKE MOIIHBIX PYAHBIX TEI
B YCTOMYMBBIX NOpOAax, TIJ€ BO3MOXHO BEIEHHE OYUCTHBIX paboT 0e3
MOCTOSIHHOTO ~ KPEIUIEHUs] C MCIOJIb30BAHUEM BPEMEHHBIX IIEJIMKOB WU
3aKJIaJJOYHBIX MAaTEpPUAJIOB.

3.2. KamepHas pa3pa0oTka ¢ 3aKJIaAKO0MI

Kamepnas cuctema pa3paOOTKH C 3aKIaJKOMN SBISIETCS OJHOM U3 Hamboliee
PacIpOCTPaHEHHBIX U KOJIOTUYECKH 0€30MaCHBIX CUCTEM MOA3EMHOUN T00BIUH.

OCHOBHBIE 3JIEMEHTHI KAMEPHON CHUCTEMBI C 3aKJIaKOM:

 Paznenenue pynHoro tena Ha Kamepbl (BBIEMOYHBIE OJIOKH) U LIEJIUKH.

¢ OTpaboTKa KaMmep ¢ TOCIEIYIOIMIUM 3alOJHEHHEM BbIPAOOTaHHOTO
MIPOCTPAHCTBA 3aKJIAJOYHBIM MaTEPUATIOM.

o Ucnonb3oBanue 3akiajKd MJig YNOPABJICHUS TOPHBIM JaBICHHEM U
CHUKEHHUS TIOTEPh PYIbI.



PaccmoTpena kamepHas cuctemMa OTpaOOTKM MOJKAPbEPHBIX 3aIacoB
KPYTONAJAOMNX PYAHBIX TEJI MAJIOW U CPEAHEW MOIIHOCTH C HUCHOJIb30BAaHUEM
OyTOOETOHHON U TOPOJHON 3aKJAIKH JUIsl YIPaBICHUS COCTOSTHUEM TOPHOTO
MaccuBa. TexHONIorus npeaycCMaTpuBaeT BOCXOASAIIYIO BEIEMKY.

OO60CHOBAaHO MPUMEHEHUE MOAITAKHO-KAMEPHON CHUCTEMBI pa3pabOTKH ¢
3aKJIAJIKOM C HUCXOMSIIEH U BOoCXOAsIIeH BbleMKOUW it oTpaboTku CeBepHOro
pyaHoro tena OpiaoBCKOTO MECTOPOXKIACHUS.

[IpenmymiecTBa KaMEpHOW CUCTEMBI C 3aKIaJKOM:

» Beicokas moHOTa M3BIeUeHUS 3ammacoB (10 85-95%).

o YIipaBlieHHE TOPHBIM JaBJICHUEM U CHIKEHUE PUCKA OOPYIICHUH.

e Bo3MOXHOCTH OTPabOOTKH MECTOPOXKICHHUHN MO/ OXPaHsIEMbIMU O0OBEKTaMU.

o CHMXeHUE MOoTephb U pazy00KUBAHUS PY/IbIL.

[Ipumenenue kamepHON cUCTeMbl pa3pabOTKH C 3aKIaJAKOM MPU BBIEMKE
3anacoB pyaHuka «Mup-I'myOokuit» nemonctpupyer 3P(EKTUBHOCTh 3TOTO
MeTOoJa Il TITyOOKUX TOPU30HTOB.

4. Po0oTH3MpPOBaHHBIEC KOMILIEKCHI U 0€CNIMJIOTHAS TEXHUKA

Bueapenue poOOTU3MPOBAHHBIX KOMIUIEKCOB M OECHUIOTHOM TEXHUKHU B
TOPHOM JI€JI€ TO3BOJISIET CYHIECTBEHHO IMOBBICUTH TOYHOCTH BBIEMKH, CHHU3UTh
pazy00KUBaHUE U YIYUIIUTH O€30MaCHOCTh padoT.

4.1. becnuJI0THBIE CAMOCBAJIbI M ABTOHOMHAS TEXHHKA

Pa3Butne OecnMIOTHBIX TEXHOJOTUM B TOPHOW OTpaciv UIAET OBICTPHIMU
temnamu. Kommnanus «Poctex» Bmecte ¢ Oenopycckum 3aBoaoMm BEJIA3
yUpeInid HOBYIO KOMITaHUIO — «POOIEKCY — JIsl CO31aHUs SKOJIOTUYHBIX M YMHBIX
MaIllH, MOBBIIAIOIINX 0€30MaCHOCTh U COKPAIIAOIINX YTIIEPOAHBIN CIIeI.

Kommieke poboTH3anuM KapbepHBIX CaMOCBAJIOB IMO3BOJISIET BBHITIOIHATH
MEepPEeBO3KYy TOPHOM Macchl 0€3 ydacTusi BOJWTENS - BKJIIOYash JBUXKEHHE IO
MapuIpyTy, MaHEBPUPOBAHUE U Pa3rpy3Ky. [IpoekT HampaBlieH Ha MOBBIIICHUE
3(pHEeKTUBHOCTH HCIIOJIB30BAHUS TEXHUKH B TOA3EMHOM JIOOBIYE W CHUIKCHHE
MPUCYTCTBUS JIFOJICH B ONACHBIX 30HAX.

Ha yromsHoMm Mecropoxaenun ERG OecnumiioTHass TeXHHMKa IHepeBes3ia
CBbIIIE | MIJIH TOHH TOpHOW Macchl. Mcnonb30BaHHE COBPEMEHHBIX TEXHOJIOTHI
MO3BOJIMIO MHUHUMHM3HUPOBATh uenoBedeckui (Paktop. Celdyac KOMILIEKC
POOOTU3UPOBAHHON TEXHUKHU O0CITYKUBAIOT JBA YEIOBEKA.

4.2. ABTOHOMHBIE 0yTO00U ¥ pOOOTU3MPOBAHHOE 000PY/10BAHME

CoBMecTHass pa3paboTKa TEXHOJIOTHYECKOW KoMmaHuu Pekcodt wu
«Hopunsckoro Hukens» — «ABTOHOMHBIM OyToOoi ¢ WHM-ynpaBneHuem» —
npu3HaHa jayumeid B KoHKypce «['opnas ungyctpus 4.0». byToboil ocHaimiéx
KaMepaMu BBICOKOIO pa3pelICHUs U JIUAApaMHy JJIsl TOYHOTO OINPENEIIEHUS CBOETO
MOJIOKEHUSI M OKpY’Kawmled OOCTaHOBKHM, YTO TMO3BOJISIET HEMPEPHIBHO
MOHUTOPUTH pabouunii mporuecc.

[TonTBepKAEHHBIN TPUPOCT MPOU3BOAUTEIHLHOCTH OYTOOOEB — Kak B XOJI€
CMEHBI, TaK U MEXIYy HUMU — gocTturaet 30% 3a c4€T COKpaleHus: MpoCTOEB.



4.3. Ilpumenenne BIIJIA B ropHom jgese

becrimiioTHble  sleTaTenpHBIE  anmaparbl  HAXOJAT INPUMEHEHUE s
YCTPAHEHUs TEXHOJIOTMYECKUX HAPYLIEHWW B YCIOBHUSAX MOA3EMHOIO PYIHUKA.
3arycKkaeMble B HEIOCTYIHBIE 1S YenoBeka 30HbI, BITJIA mo3BOASIOT MPOBOINUTH
MHCTIEKIIMY, MOHUTOPUHT U BBITIOJHATH 33J]a4d B OMACHBIX YCIOBUSX 0€3 pucka
IUIS1 TIEpCOHAa.

4.4. Biusinue Ha CHUKEHHUE pa3y00KMBAHUSA

PoGoTuzanusi u OecnuIOTHBIE TEXHOJOTUM TO3BOJSIOT CYIIECTBEHHO
CHU3UTH pazy0O0KUBAHUE 3a CUET:

e TOYHOTO MO3UIIMOHUPOBAHUS U YIIPABJIEHUS TOPHBIM 000PYIOBAHUEM.

o MUHMMU3AIMY YETOBEYECKOr0 (paKTOpa U OMIMOOK IIPHU BhIEMKE.

» BOo3M0XHOCTH HEMPEPHIBHOTO KOHTPOJIS K KOPPEKTUPOBKH ITpolecca.

o CeneKTUBHOM BBIEMKH C BBICOKOM TOYHOCTBIO.

5. KoMOuMHHpOBaHHBbIE MeTOAbI: KaPbEePHO-IIAXTHAs OTPabOTKa
rJ1y0OKMX rOPpU30HTOB

KomOunupoBanHast (OTKPBITO-NIOJA3€MHAs1) pa3paboTKa MECTOPOKIACHUN
nmo3Bojsier Hanbojee 3((PEKTUBHO M3BJIEKATh 3aIachl, 3aJIETAlONINEe Ha Pa3HbBIX
rIyOMHAaX, U MPOJIEeBaTh CPOK CIY>KObI TOPHBIX MPENPUITHIA.

5.1. CymiHOCTH KOMOMHUPOBAHHOH Pa3padOTKH

KomOuHupoBaHHbIN criocod pa3pabOTKU MPEAnoaaraeT MmociaeqoBaTEIbHYIO
WU TapalielIbHYI0 OTPa0OTKY MECTOPOXKIECHHUSI OTKPBITBIM U TOA3EMHBIM
ciocobamu. Ilpu 3TOM OTKpBITBbIE TOpPHBIE PAOOTHI BEIYTCA A0 OMPEACIIEHHOU
rIIyOUHBI, TOCJIE€ YETro A00bIYa MPOJI0JIKAETCS TOA3EMHBIM CIIOCOOOM.

[IpencraBiensl HOBbIE HAay4yHO OOOCHOBAaHHBIE T'€OTEXHOJOTHUECKHUE
pelIeHrs MO COXPAHEHUIO YCTOMYMBOCTU (YHKIIMOHUPOBAHUS TOPHOPYIHBIX
MNPEANPUSTUNA 32 CUET MOATAMMHOTO BCKPBITHS 3aM1aCOB TIIYOOKHUX TOPU3OHTOB MPHU
OTKPBITOM U KOMOMHUPOBAHHON OTPabOTKE KPYyTOMAJAIOIINX MECTOPOXKICHUH.

5.2. TexHo0rn4ecKue cxemMbl

O6ocHoBaHa 1e71ec000pa3HOCTh MIPUMEHEHUS KPYTOHAKJIOHHBIX
MOABEMHUKOB B Kapbepe IMpU KOMOMHHUPOBAHHOM CIIOCOOE pa3pabOTKH
MectopoxkaeHuil. Ilpenaraercss u3MeHEHHE CXEMbl BCKPBITHUS C YCTPONHCTBOM
KOHBEHEPHOTO WJIM CKHUIIOBOTO MOJBEMHHKA B Kapbepe C IEJIbIO0 TMOBBIIICHUS
3 PeKTUBHOCTH KOMOMHUPOBAHHON OTPAOOTKH MECTOPOKICHUIM.

Ha mnpumepe wMectopoxkaenuss MypyHTay TOKa3aHbl BO3MOXKHOCTHU
KOMOMHUPOBAHHON pa3pabOTKU OTKPBITO-MOA3EMHBIM CIIOCOOOM € y4ETOM
M3MEHYMBOCTU F€OMETPUU pacrpocTpaneHus. OTpaboTKy BHEKAPhEPHBIX 3aM1acoB
MeCTOpOXJIeHUsT MypyHTay HamedaeTcs BECTH IMOJ3EMHBIM CIIOCOOOM C
MCIIOJIB30BaHUEM JIJISI UX BCKPBITHS OTPAOOTAaHHBIX YCTYIIOB Kaphepa.

Pazpabotanbl U 3aluileHbl aBTOPCKUMHU CBUIETEILCTBAMHU JIBA BapUaHTa
KOMOMHUPOBAHHOTO OTKPBITO-TIOJI3EMHOTO CIOco0a pa3pabOTKU MPUIOHHBIX U
MOJKAapbEPHBIX 3aI1aCOB.

5.3. [IpeumyuiecrBa KOMOMHUPOBAHHOM pa3padOTKHU



o MakcuMallbHOE M3BJICUCHHE 3a1aCOB — MO3BOJIET OTPA0ATHIBATH TIIyOOKHE
TOPU30HTBI, HEIOCTYITHBIE AJISI OTKPBITHIX padoT.

o CHIDKEHME KANUTAIBHBIX 3aTpaT — MCIOJIb30BAHUE CYIIECTBYIOUIEH
MHPPACTPYKTYpPHI Kapbepa Jjisl MOA3EMHBIX PadoT.

o [loBblllleHHE  O€30MacHOCTH — MoO3TamHasi OTpabdOTKa  IMO3BOJSET
KOHTPOJIMPOBATh TOPHOE JABIICHUE.

o ['MOKOCTH — BO3MOXKHOCTH aJalTalMd K HW3MEHSAIOUUMCS TOPHO-
r€OJIOTHYECKUM yCIOBHUSIM.

OtpaboTka TPUKAPLEPHBIX 3alMacoB B  JITUX  YCJIOBUSAX  BEAETCA
MPEUMYIIECTBEHHO CHCTEMAMHU C TBEPIACIONIEH 3aKIaAKOW WIM KaMEpPHBIMHU
CHUCTEMAaMU C OTKPBITHIM BBIPAOOTAHHBIM MPOCTPAHCTBOM.

6. HudpoBbie ABOIHMKN PYIHUKA JJIi ONTHMH3ANUH HCIOJIb30BAHUS
3amnacosB

[HudpoBsie ABONHUKHU SIBISIIOTCS KIOUYEBBIM MHCTPYMEHTOM COBPEMEHHOIO
yOpaBlIE€HUSI TOPHBIM  MPEANPUATHEM, TMO3BOJSIONIMM  ONTHUMHU3UPOBATH
MCIIOJIb30BaHUE 3aI1aCOB U MOBBICUTHh YKOHOMUYECKYIO 3 (PEKTUBHOCTH JOOBIYH.

6.1. [lonsiTHe M MPUHIUNIBI CO3AAHNUS HU(PPOBOro ABOHHUKA

HudpoBoit IBOWHUK pyAHUKA MPEACTABIAET COOOM JUHAMHUUYECKYIO
BUPTYaJbHYIO MOJIENb, KOTOPAsi OTPa’KaeT BCE aCMEKThl TOPHOTO IPEANPUSITHUS - OT
r€0JIOTUMYECKOT0 CTPOCHUS MECTOPOXKACHUS 0 TEXHOJOTHMUYECKUX MPOIECCOB
no0blun U nepepaboTku. OH HUHTETPUPYET JaHHbIE T€O0JIOTOpPa3BEIKH,
JKCIUTyaTallid M MOHUTOPUHTA [IJIi TPOTHO3UPOBAHUS M  ONTUMHU3ALNU
MIPOU3BOJICTBEHHBIX MPOIIECCOB.

Hudpossie reoMexaHu4YecKue JBOMHUKU UCIIOJIB3YIOTCS TSt
MPOTHO3UPOBAHUSA U OLIEHKHM PHUCKOB MOTEPH 3alacoB B MPOEKTaxX pa3pabOTKH
pYAHBIX MecTopoxaeHuid. MccnemoBanus mo OO0ECIEUEHUIO0 TeoAMHAMUYECKOM
0€30MacHOCTH TPOU3BOJATCS HAa OCHOBE OOBEMHON OnouHOM (reosioro-
CTPYKTYpHOI), = I€OJAMHAMUYECKOM U  TOPHO-T€OJIMHAMUYECKOW  MOJeNu
MECTOPOXKICHHUS.

6.2. [IpuMeHeHuUe NI ONTUMM3AIUN 3211ACOB

[HudpoBsie IBOMHUKH MO3BOJISIOT:

o Co3maBarh TpEXMEpPHBIE MOJAEIH MECTOPOXKIEHHUS JIJIi TOUHOTO MOJICUETa
3amacos.

o ONTUMU3UPOBATH MOCJIEA0BATEIHLHOCTh OTPAOOTKH OJIOKOB.

o [Iporno3upoBaTh Ka4eCTBO PYTHON MACCHI.

o YIIpaBIISITh COACP)KAHUSIMU U CHUXKATH TTOTEPH.

o MonenupoBaTh pa3iinuyHbIe CIIEHApUU Pa3pabOTKH.

HudpoBuzamnus BIMsSET HA ONTUMHU3ALMIO MPOIIECCOB, 0COOEHHO B padoTe ¢
TpyAHOU3BIIeKaeMbIMU 3amacamu. Wuterpauuss Al-pemieHuit u ruOpugHoe
MOJICTUPOBaHUE OOECIEUMBAIOT HEJIWHEWHBIM pPOCT OMEpalluOHHOW NPUOBLIH,
MOMOTasi yMEHBIIUTh SHEPTrOEMKOCTb.

6.3. UuTerpanus ¢ IpyrumMm TeXHOJIOTHAMU



[udpoBsie TBOMHUKH UHTETPUPYIOTCS C:

o l'coundopmanuonnsiMu  cucteMamu (ITMC) nmna  reonoruueckoro
MOJIETUPOBAHUS.

o CucTeMamMu MOHUTOPHUHTA JJIs MMOJYYEHUS JaHHBIX B peaIbHOM BPEMEHH.

o CucTeMamMu ympaBji€HUs MPOU3BOACTBOM JUIsl ONTUMHU3AIUMU 3arpy3Ku
000pyIOBaHUS U CHUIKEHUS CKPBITHIX MOTEPb.

o [ImarpopmMamMu  HCKYCCTBEHHOTO  MHTEUIEKTa JJIsI  NPEIUKTUBHOU
aQHAJIUTUKHU.

KitoueBbie mpenmytecta uppoBbIX IBOMHUKOB:

o [lepexoa OT peakTUBHON MOJIEIH YIIPABICHUS K MPEIUKTUBHOM.

o CHIDKEHUE PUCKOB MOTEPH 3aM1ACOB.

o OnTuMuU3aIus MIAHUPOBAHUS TOPHBIX padoT.

o [ToBbiienne 3(heKTUBHOCTH HUCIOJIH30BAHUS 000PYA0BaHUS.

o Ynyuiienre 6€30MaCHOCTH 3a CUET MPOrHO3UPOBAHUSI OTIACHBIX CUTYaIIUM.

Bce mudpoBbie 1BOMHUKN KEPHOB OOBEIWHSIOT B €IWHBIM OAaHK JaHHBIX U
JeNalT €ro JOCTYHHBIM JJIsi BCEX KOMIAHHUM. DTO OCOOEHHO aKTyalbHO MpPH
paboTe ¢ TPYIHOU3BJIEKAEMBIMHU 3aracamMu. Takoil MOAXOod CO3MaéT eAUHOE
MHQOPMAIIMOHHOE  TMPOCTPAHCTBO  [JJIsi  ONTUMHU3AIMU  HCIOJIb30BAHUS
MUHEPAIIbHBIX PECYPCOB.

Bomnpocs! aj1s1 caMOKOHTPOJIS

1. B uém cymHocth ckBaxuHHOW rtuapoaoOsrun (CI'[[)? KakoBsr
yCJIOBUS €€ MPUMEHEHUSI U OCHOBHBIE MTPEUMYIIECTBA?

2. KakoBblI yci1oBUSI TPUMEHUMOCTH MOA3€MHOTO BblleaunBanus? Jis
KaKUX METAJIJIOB ATOT METO/1 Hanbosee 3pPekTuBeH?

3. B uém npeumyiecTBa KaMepHOU CUCTEMBI pa3pabOTKH € 3aKJIaJIKOM?
Kakue Tunsl 3aknagku OpuUMEHSIOTCA?

4. Kak poOoTU3MpOBaHHbIE KOMIUIEKCHI W OECHUJIOTHAasi TEXHUKa
CIOCOOCTBYIOT CHIKEHUIO pa3yOoxuBanus? [IpuBeaute npumMepsl BHEIPEHUS.

3. B u4ém cymHOCTh KOMOMHUPOBAHHOTO (OTKPBITO-TIOA3EMHOIO)
crioco6a pazpabotku? KakoBsl ero npeumyiiectsa’?

6. Uto Takoe uudppoBON JIBOWHHUK pyAHUKA W KaK OH IOMOTaeT
ONTUMHU3UPOBATH UCIIOIH30BaHUE 3aM1aCOB?
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