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JloHenkui HallMOHAJIbHBIA TEXHUYECKUN YHUBEpPCUTET, T. [IokpoBCcK, YKpauHa

OTPABOTAHHBIE 'OPHBIE BLIPABOTKH KAK JOIOJIHUTEJIbHBIN PECYPC

B crarbe akTyanuzupyercst BOIpOC dKCILTyaTalluy II0A3EMHOTO ITPOCTPAHCTBA, C(HOPMHUPOBAHHOIO B pe-
3yJpTaTe pa3pabOTKH MECTOPOXKICHUH M JOOBIYM ITOJIE3HBIX MCKONIaeMbIX. PaccmarpuBaercs Ba BHa BTOpUY-
HOTO HMCIIOJIb30BaHMsI OTPaO0OTaHHBIX BBIPAOOTOK: yTHIIN3AIMS OTXOJOB M JIOJITOCPOYHas dKcIuTyaramus. [Ipuso-
JSITCST TIPUMEPBI MCTIONIB30BAHMUS MOA3EMHBIX BBIPAOOTOK Pa3sHOTO (yHKIIMOHAIBHOTO NMpEJHA3HAuYeHHs B YKpa-
nHe U B Mupe. [loguepkuBaeTcst HepcreKTHBa JOTOIHUTEIBHBIX BO3MOXKHOCTEH, B YaCTHOCTH, Pa3BUTHE MHIY-
CTPHAIBHOTO TypHU3Ma.

KaioueBble ciioBa: nmoazeMHoe MPOCTPAHCTBO, 0TPA0OTAHHBbIE TOPHbIE BbIPA0OTKH, YTUIU3ALUS
NPOMBIIILJIEHHBIX 0TX00B, HHAYCTPHAJILHBIH TYPH3M.

C XX Beka ropHbie BHIpaOOTKH 3aHMMAIOT 0c000€ MECTO B MCIOJB30BAHUU OTpabOTaH-
HBIX paHee MecTopoxkaeHui. Hanpumep, B consiHBIX BbIpaboTKax B roasl Bropoil MUpOBOii BO-
HBI pa3MemainCh TPEANPUATHS caMoliéTocTpoeHus I'epmanun, B 1950 - X TT. B 0TpabOTaHHBIX
HEMEIKUX COJIsHBIX miaxTax "Mapu" u "BapHcineOen" pabotana nruiiedadpuka [1], ceroans B
HEKOTOPBIX COJISHBIX LIaXTaX MUpa, B TOM YHcie B YKpanHe, QYHKIMOHUPYIOT JeueOHbIe 3aBe-
JIEHHS, My3€H, KOHIIEPTHBIE 3aJIbl.

MupoBoii OIBIT ITOKA3bIBAET, YTO OTPAOOTaHHBIE MOJ3EMHbIE TOPHbIE BHIPAOOTKH UMEIOT
3HAYNUTEJIbHBIE BO3MOXHOCTH BTOPHYHOTO HCNOJb30BaHUA. CIEKTp BapHaHTOB MX JKCILIyarta-
UM JOCTAaTOYHO IIHPOKHUI: OT YTUIM3ALHUHM OTXOJOB 10 JJIMTEIBHOW 3KCIUTyaTalluu, KoTopas
MOXET OBITh OPUEHTHPOBaHA Ha CO3JIaHHE TOJI3EMHBIX XPAHUIIUII Ta3a WX HEPTH, pa3MelleHHE
OpEeANPUITHH, CETbCKOXO3SHUCTBEHHYIO IEATEIbHOCTh, My3ee(QHKalUI0 MPOMBILIUICHHOTO IOA-
3€MHOT'0 IPOCTPAHCTBA.

Takue TeXHMYECKHE 3a7a4d BBIIIOJHUMBI B TOPHBIX BBIPA0OTKaX, MPOWACHHBIX IIPU pas-
paboTKe rurnca, U3BECTHAKA, KAMEHHOW M KaJWWHOW COJeld, pyAHBIX MECTOPOXKIEHUM, HE MOJ-
JeXaMuX 3akKiajKe, OOpyLIEHUI0 HJIM 3aTOIUIeHHI0. Kpome TOTro, MOTYT OBITH HCIOJIb30BaHbI
KanmuTalbHble BHIPAOOTKH JEUCTBYIOIIUX YTONBHBIX IIAXT, ClelMajbHbIe MOA3EMHBIE COOpYKe-
HUSI TOHHEJIBHOTO U KAMEPHOTO THIIOB.

[IpakTka BTOpUYHON dKCILTyaTalluK TOPHBIX BEIpaboToK ykopenunach CLIA. Peus nger
0 pa3MeUIeHUH oA 3eMJIEH MPEeANPHUATUN TOYHOTO TPUOOPOCTPOCHUS, ONTUKH, TPEANPUIATHH 110
U3TOTOBJICHUIO CIIOPTUBHBIX CYZOB, IPOBOJIOYHBIX U3AEJINM, KOHBEIEpOB U Ipyroro odopyaosa-
HUSA, Hay4HO-UCCIEAOBaTeNbCKUX JabopaTopuii [2]. KoHkpeTHBIE HpUMEpBH CTPOUTEIHCTBA
MPOMBIIIJIEHHBIX MPEANPUATHI MOKa3bIBAIOT, YTO MOA3EMHOE MPOCTPAHCTBO BBITOJHO AJS pas-
MEIICHHUSI TEXHOJIOTHH, YyBCTBUTEIBHBIX K BHOpamusM, mymy. B r. Kanzac-Cutu monx 3emireit
OBUTH pa3MEIleHbl OCHOBHBIE MPON3BOJICTBEHHBIE MOIIHOCTH NMPHUOOPOCTPOHUTEIBLHOTO 3aBOJA.
[Ipu 3TOM HCUe31a HEOOXOAUMOCTh H3OJISIUN YyBCTBUTENBHBIX MAIIMH OT BUOPAIlUU U yCTPOH-
CTBa TSOKEJBIX (YHAAMEHTOB, BO3pOCIA HUX JIOJTOBEYHOCTh; CHU3WINCH 3aTpaThl HA MOJJEPKa-
HHUE TOCTOSHHBIX TEMIIEPAaTyphl M BIAXXHOCTH; OTHAla HEOOXOAMMOCTH B yXojae 3a (acaTHbIMU
MOBEPXHOCTSIMU; COKPATHJINCH BEPOATHOCTH MOXKAPOB U 3aTpaThl Ha MOKapHYIO OXpaHy; UCUE3-
U OTPUIATENbHBIE BJIHUSHUS MOTOAHBIX SBIECHHUM; CHU3WINCH PacXoAbl Ha OTOIUIEHHE U OXJIa-
K CHHE.

VYkpauHa ABJIsSIETCS OJJHUM U3 FOCYJIapCTB MUpa, 00/1alat0IUM JOIOJHUTEIbHBIM I1IOTEH-
UAJBHBIM PECYpPCOM — HajJu4yueM OONBLIOTO KOJHYecTBa OTPaOOTaHHBIX TOPHBIX BBIPaOOTOK,
MPUTOAHBIX I MOBTOPHOTO MCIOJIB30BAHHUS.

AHanu3 NpeJIoKeHHONW TEeMbl IpeAarnojaraeT IPUMEHEHUE MEXIUCHUIIIIMHAPHOTO IOJ-
xoxa. HayuHyro nurtepaTypy B 3aBUCHMOCTH OT KOHIICHTpAallMM BHUMaHMS aBTOPOB Ha OIpeje-
NEHHBIX aCMEeKTaX BTOPUYHOTO MCIIONBH30BAHMS TOPHBIX BEIPaOOTOK MOXKHO pa3leluTh Ha TPyI-
Ibl: MyOJIMKalUK, NOCBALIEHHbIE TEXHUYECKUM acleKTaM MOATOTOBKH U 3KCILTyaTalluu IOJ3eM-
HOTO IPOCTPAHCTBA; MCCIEAOBAHMUS IKOJOTMYECKOTO HAIlpaBlICHHUs; HayYHble pabOTHI, B KOTO-
pPBIX M3y4aeTcsl XO3AWCTBEHHBIM, TYPUCTHYECKHH, pEKPEallMOHHBIN MOTEHIIUAN YK€ CYIIECTBY-
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IOIUX TOPHBIX BeIpaboTok. K mepBoil rpymnme oTHOcHTCS OOJbIIOE KOIWYECTBO padoT, cpeau
KOTOPBIX BBIAEIAIOTCS KOMILIEKCHBIE HcciemoBanus b.A.JIeicukoBa n A.A.Kammoxuna [3],
II.C.Konroxosa [4], A.K. ITopuesckoro [5]. ba3oBble XapaKTepUCTUKH BIUSHHUS Ha JKOIOTHIO
BTOPUYHOTO HCIIOJB30BAaHMUS TOPHBIX BHIPAOOTOK PACCMATPHUBAIOTCA HE TOJBKO B OTACITBHBIX
HAayYHBIX paboTax, HO M B y4eOHBIX MOCOOMSX IO TeodKomoruu [6] u TexHoskomoruu [7]. Bos-
MOXHOCTSM H MEPCIEeKTHBAM KakK 3apy0eKHOro, TaKk ¥ YKPauHCKOTO HHAYCTPHUAIBHOTO TypHu3Ma
nocssmensl nyonukanuu 1. Pyasko, U.H. Cymatoxunoii [8], I'. T'aiiko [9], JI.A. Boxxo [10]
U IPYTHX UCCIEI0BATEICH.

CrnenuanucTbl TPUMEHSIOT Pa3Hble CUCTEMbI KJIacCH(PUKAIIMU TTOBTOPHOTO HUCIOJIH30Ba-
HHS TTOJ3EMHOTO TpocTpancTBa. OgHA U3 HUX JEIUT BCE MHOTOOOpa3rne BapuaHTOB Ha aBa 0J10-
Ka: yTHJIM3ALUI0 OTXOJI0B U JIOJTOCPOUYHYIO SKCIUTYaTalHIo.

YuuTeIBas CTPYKTYpY NPOMBINUIEHHOTO MPOU3BOACTBA B YKpawmHEe, OCOOEHHO BaXKHYIO
pob pUOOpPETaeT BOMPOC 3aXOPOHEHHUS MPOMBIIUICHHBIX OTXOJOB YTOJBHBIX HPEAIPHUSTHI.
YnydmeHue KpaiHe TsHKEeJIOH SKOJOTHYECKOW 0OCTAaHOBKH yrieqoObIBaIOIINX PETHOHOB HEBO3-
MOKHO 0€3 peleHUs IBYX OCHOBHBIX BOIIPOCOB:

a) CHIKEHHUSI 00HEMOB BBIJIaBACMOM M3 MIAXT MOPOJIHI;

0) ymeHbiieHUs aedopMaruii 3eMHOW MOBEPXHOCTH, BBI3BAHHBIX BEICHHEM TOPHBIX
pabor.

OO6beM BBIJaBa€MOW M3 MIAXT MOPOIBI €XKErogHO yBermunBaeTcsa. CyliecTByIOmas TeX-
HOJIOTHS TOOBIYM YTIIs TakXe MpeaycMaTpUBAET BbIJady Ha MOBEPXHOCTH HE TOJHKO IOJIE3HOTO
MCKOIaeMoro, HO ¥ O6onpuoro konudectsa (10 30% oT 100BIYM YIIIL) TOPHOH OPOABI, KOTOPYIO
pacroaraioT Ha TOBEPXHOCTH B BHE OTBaioB. OWBIT AKCIUTyaTalluu MecTopoxxkaeHuit JJonbacca
MOKAa3bIBAET, YTO HOPMAaJIbHOE (YHKIIHOHUPOBAHUE MAXT BO3MOXKHO, €Clii 00BhEM BBIJJABAEMOM
nopoasl He npesbimaeT 40% oT oO0beMa nqoObiBaemoro yris. B HacTosimee BpeMs 3TOT IOKasa-
Tenb qocTur 75% u 6onee [11].

OtnenpbHOW 3ajauell sABISETCS 3al[MTa MPUPOIHBIX OOBEKTOB, CEIBCKOXO3SMCTBEHHBIX
yroaui, 3JaHUN U COOPYKEHHUH OT monpaboTku. CleayeTr y4uThIBaTh, YTO TOPHBIE pabOTHl Be-
JIyTCSL HA TEPPUTOPUHU TYCTOHACEICHHBIX, TPOMBIIIJICHHO-PAa3BUTHIX 00JIacTel ¢ OONBIION TIOT-
HOCTBIO 3aCTPOMKH.

OgHuM ¥3 MyTeH, MO3BOJMAIONINX CHU3UTHh HETATHBHBIE TOCIEACTBHS AEATEIbHOCTH TOP-
HOJOOBIBAIOIINX MPEANPUITHH, YMEHBIIUTh PAcXOJbl HA BOCCTAHOBJICHHE MOJPa0OTaHHBIX 3€-
MeJIb U COOPYKEHHH SIBIAETCS IHPOKOE MPUMEHEHHNE TEXHOJIOTHN AOOBIYN YT, MpeaycMaTpu-
BAIONIYI0 TOJHYIO FUIM YAaCTHYHYIO 3aKJIaJKy BBIPaOOTaHHOTO MPOCTPAHCTBA, a MPH OTPabOTKE
MaJIOMOIIHBIX TIACTOB— B COYETAHUU C CEICKTUBHOUW BHICMKOU yTIISI U TOPOIHL.

3aknaaka BRIPAa0OTAHHOTO TPOCTPAHCTBA HA YTrOJBHBIX MPEANPUITUAX YKpPawHbl J0-
BOJIBHO IIUPOKO mpuMeHsiack B 1970-x — 1990-x romax. Ha maxrtax um. A.I'. CraxaHosa (00b-
ennHenmne "KpacHoapmeiickyronp") u "Komcomonen Jloubacca" mius 3Toit 1enu mpuMEHsIICS
[EHTPAIN30BaHHBIN NpoOUIbHO-3akIan0unbi kKomiuieke [13K ¢ mHeBMO3akimagoYHBIMU Malllu-
Hamu JI3M-2. IlonmHas 3akiagka BBEIpaOOTaHHOTO MPOCTPAHCTBA NMPUMEHSIACH HA IIaXTE WM.
M.T'opekoro ITAO "Jouenkyrons", rae ¢ 1970 r. B 9KCIUTyaTalIud HaXOIHUIICS YIaCTKOBBIA PO-
OunbHO-3aKkManouHbIl cTanmonapHbiii kommiieke (/I3K). Ha maxrte "Kpacusiii Oxta6ps" Haxo-
JIAJICS. B 3KCILTyaTaluu Tuapo3akianounbiii kommieke ['3K. JlocTaTouHO mMIMpOKOe MPUMEHEHHE
IJIS 3aKJIAIKA U OCTaBJIEHUS B BHIPA0OOTAHHOM MPOCTPAHCTBE MOPOJIHI OT MPOBEAECHUS MOATOTO-
BUTEJBbHBIX BBIPA0OTOK MOMYYHI APOOMIBHO-3aKIal0YHbId KoMmuieke "Turan - [". O6beM mpu-
MEHEHHUS 3TOTO KOMIUIEKCca coCcTaBui okoyio 50 equnui, npuyeM 23 u3 HUX paboranu Ha 6 mIax-
tax "Jlonenkyrasa". [Ipu momomu kommiekcos "Turtan - I" B maxrtax 3Toro o0OheIMHEHUS €XKe-
TOJHO ocTaBisiock okoigo 300 Teic. T. mopoabi[12]. TBepaeromas 3akiiagka HCIONB3YETCS B
HacTOSIIee BpeMs Ha psijic MAXT B OCHOBHOM JJIS BO3BEJCHUS JIMTHIX MOJIOC HA COMPSIKEHHIX
naB co mrpekaMu (maxroymnpasiaeaue "[lokpoBckoe" u ap.).

B ampene 2014 roma YAO "3amopokcKuil *Kele30pyaIHbIH KOMOUHAT" BBEIIO B DKCILITya-
TalMI0 HOBEHIIYI0O KOMIPECCOPHYIO cTaHIMIo Ne 2, OCHAIIEHHYI0 COBPEMEHHBIM 00OpYIOBaHU-
eM. Jlust moOBIUM pyIbl NMPUHSATA KaMepHas CUCTeMa OTPa0OTKH C 3aKJIajJKol OTpabOTaHHOTO
MPOCTPAHCTBA TBEpJEIONIell cMechlo. TexHuueckas MPOU3BOAUTEIBHOCTh 3aKIAJOYHOTO KOM-
miekca, cocraBigetr okoio 1,5 muH. M3 B roag. C 2001 roma ['ocymapcTBEeHHBIM Hay4HO—
HCCIIeIOBATENLCKUM TOPHOPYAHBIM HHCTUTYTOM (T. KpuBoii Por) nmpoBoasTcs ucciaeqoBaHus 1Mo
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UCIIOJIb30BAHUIO MTOMYTHO MOOBITHIX TOPHBIX MMOPOJ KOMOWHATA B KAYECTBE NHEPTHOTO 3aTOJIHU-
TelNs JUIS TMPUTOTOBJICHUS 3aKJIaJoyHOW cMecH. J[aHHBIE HCCIEJIOBaHUS MO3BOJIMIA BHEIPUTH
NPaKTHYECKU OE30TXOJHYI0O TEXHOJOTHIO BeJCHHS TFOpHBIX pador. Takxke B cocTaBe 3akKiialod-
HBIX CMECEH yTWIU3UPYIOTCS ILJIAKH METAJUIyPrU4eCcKOTO MPOU3BOJCTBA, OTXOJBI JTOJOMHUTOB.
Taxum o6pazom, HAO «3amopoxkCKuii KeIe30pyaHbIH KOMOWHAT» OTpabaThHIBAa€T MECTOPOXKIL-
HUE C MPUMEHEHUEM JKOJIOTHYECKH PAIMOHAIBHOW TEXHOJOTWU. HarisiiHBIM MOATBEPKICHHEM
3TOMY (akKTy SBISCTCH HAIHWYHE YTOJHWH CEIbCKOXO3SHCTBEHHOI'0 HAa3HAYCHUS B HEMOCpPE]-
CTBEHHOM OJU30CTH K TEPPUTOPUH TTPOMILIOIIAAKH KoMOuHaTa[13].

HecMoTpsi Ha WMEIOIIHICS OMBIT 3aKJIaJKH BBHIPA0OTAHHOTO MPOCTPAHCTBA, 00BEMBI €e
npUMeHEeHUs B YKpanHe kpaitHe Manbl. Cpelli OCHOBHBIX IIPUYWH Ha3bIBAIOT:

® OTCYTCTBUE CEPHUHHO-BBINTYCKACMbIX MEXaHU3UPOBAHHBIX OYUCTHBIX KOMIUJIEKCOB JIS
paboT ¢ 3akiagKoi, 0COOCHHO sl OTPAOOTKH TOHKHUX IJIACTOB;

® CJIIOKHOCTh TPaHCTIOPTUPOBAHUS MOPOJIBI IO TOPHBIM BEIPaOOTKAM HM3-3a HEYJOBJICTBO-
PHUTEIBHOTO UX COCTOSHUSI;

® OTCYTCTBHEC UJIM HEAOCTATOYHBIC MOIIHOCTHU KOMIIPECCOPHOTO X035MCTBA maxrT,

® HEJJOCTATOYHBIMH obbeMaMu HAYIHO-MCCIIET0BATEECKUX u IPOEKTHO-
KOHCTPYKTOPCKHX pa3paboTOK IO CO3JaHHI0 TEXHOJOTHH M OOOPYMOBAHHS 3aKJIaJ{O0YHBIX
pabor[14].

BTopsiM 00BEMHBIM HaIlpaBJIICHUEM 3aXOPOHEHUSI OTXOJOB B TOPHBIX BBIPA0OTKAX SIBIIS-
eTCS yTUIU3AIUS 30J1bI, ABISIONIEHCS TPOAYKTOM JESITEIbHOCTH TEII0ICKTPOCTAHITUH.

Temnoseie anekTpocrannuu Jlonbacca (KypaxoBckas, 3yeBckas, YTiaeropckas) oOBIIHO
pacmoJiararoTcs Mo COCEACTBY ¢ MaxTaMu. PaboTa CTaHIMM COMPSDKEHA C TOJNIYYSHHUEM 30JIbl KaKk
OCTAaTOYHOT'0 MPOJYKTa CrOpaHUs YIS, KOTOpas €XEJHECBHO THICSYAMH TOHH BEIOPAChIBACTCS B
3omooTBaibl. OHU MOA JeHcTBHEM aTMOC(hEpHBIX SBICHUN CTAHOBSATCS MCTOYHUKAMU 3arpsi3He-
HUSI OKpyXaromeid cpensl. MHbUIbTpanua nuiamMa 4epe3 OCHOBAaHHE 30JI00TBANOB MPHUBOJUT K
3arpsi3HEHHUIO TPYHTOBBIX BOJ, NMUTAIONIUX BCK) PACTHUTEIBHOCTh OKPYXKAIOIIEro paiioHa U ma-
ryOHO BIUSIONIUX HA HCTOYHUKH MUTHEBOH BOJIHI.

YTunuzanus 30161, TOTyIaeMO# Ha TeIodJieKTpocTaHusaX JJonbacca, B BeipaboTaHHOE
MPOCTPAHCTBO ONMKANIINX MIAXT UMEET CICAYIOIINE TPEUMYIIECTBA: TUKBUIAINSA OTPHUIATCIIb-
HOTO BO3JICHCTBUS Ha OKPYXAIOUIYIO CPEdy 30JI00TBAJIOB TEIUIOANEKTPOCTAHIIMI; CHUKEHUE Je-
(dhopmanuu 3eMHOU TOBEPXHOCTHU; BHICBOOOKICHUE 36MJIH, 3aHUMAaeMOl 30JI00TBAIaMHU.

Paszpaboran mman yrwnmzanwu 30061 Kypaxosckoit TOC B BEIpaOOTKH 3aKpBIBacMOM
maxTel «[opHsk» (oO0benumHenue CenumoByroisib). Ha ocHoBe 3omomnakoB TOC paspabateiBa-
IOTCSl OITUMANIBHBIE PELETNTYPHI 3aKJIaJOYHOTO PACTBOpPA U TEXHOJOTHYECKHE CXEMBI €ro HarHe-
TaHUs B MOTANICHHBIC BEIPAOOTKU MPUMEHUTEIHHO K KOHKPETHBIM YCIOBHSIM maxThi[15].

Jlnst cHUXKEHHS 3aTpat, CBI3aHHBIX C 3aXOPOHEHHEM OTXOJI0B MPOMBIILICHHOCTH B BhIpa-
00TaHHOE MPOCTPAHCTBO MIAXT, HEOOXOAMMO OPraHW30BaTh IOMYTHOE HM3BIECYEHHUE M3 HUX MO-
JIE3HBIX COCTABISAIONMIMX: YIS U3 NUIAMOB 000TaTUTEIbHBIX (aOpHK, PEAKO3EMENbHBIX U IBET-
HBIX METaJUIOB — U3 MopoAsl U 3016l TOC. Takol moAX0J MO3BOJIUT PEIIUTh HECKOJIBKO BaXHBIX
npo0JIeM: DKOJIOTHYECKYIO (3a CYeT pealu3aluyl MPUHIUNA MaTO0OTXOJHOCTH MPEANPUSITHH),
COIMAIbHO-2KOHOMHYECKYI0 (TIOBBICUT pPEHTA0eNbHOCTh MPEANPHUSATHH, COXpaHUT pabouune
MECTa).

B Bompocax mimTeNnbHON dKCIUTyaTalluk OTPa0OTaHHBIX TOPHBIX BEIPAOOTOK TPaUIIMOH-
HO CJEeIyeT OPHEHTHPOBATHCS HAa MPAKTUKY CO3JAaHUS XPAHWJIHIN JJs HePTH W rasa, Kotopas
ITUPOKO MIPUMEHSETCS B MUPE U B YKpauHe.

Emé ognuM HampaBlIeHHEM SIBISETCS pa3MEIleHHE MO 3eMIIEH 000TaTHUTEIbHBIX KOM-
MJIEKCOB. JTO BaXXHOE M NMEPCIEKTHUBHOE HANpaBlieHWE B 00IacTH KOMIUIEKCHOH pa3paboTKu Mme-
CTOPOXKJIEHUN TBEPABIX MOJE3HBIX NCKOMAEeMBIX. V3 MUPOBOTO OMBITa MOXKHO MPUBECTH MpPHUMeE-
Pl GYHKIMOHHUPOBAHUS IOJ3EMHBIX 00OraTUTENbHBIX ¢Gadpux. OHM paboOTalOT Ha MEIHO-
[IUHKOBO-CBUHIIOBBIX pyaHukax "Manpuran" (Ilepy), Urn-Maitn (CILIA), "Camodoca" (Ura-
nus), Ha MeOHBIX pyaHukax "Puo-bnamko" (Ywmnm), "Compo" (Kamama), BombhpamoBOM
pynauke "Camo" (®paHmus), 30J0TOA0OBIBalOMEX MmpeAnpuiaTusx "Mwunoszuan", "J[xokep
@nerc" (Kanana) u ap. [16]
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B VYkpawmHe mOATOTOBIECHBI MPOEKTHI CO3AaHUS MOA3EMHBIX TOPHO-METAJTypruyecKuX
komMOnHaTOB Ha 0a3ze Kpemenuyrckoro u IlonTaBcKOro Xeine30pyIHBIX MECTOPOXICHUU, MPH-
gem Ha llomraBckoM oboraTuTenbHYI0  (GaOpWKy  3allJaHUPOBAHO  IOCTPOUTH  Ha
rinyoune 800 — 1000 m ot moBepxHOcTH. [Ipennonaraercst ocTaBIeHUE OTXOJ0B B HEJlpax, BhIIa-
4ya Ha MOBEPXHOCTH TOTOBOM mpoaykuuu [17].

Hnsa maxter Ne 1-3 HoBorpomosckas ([{oubacc, oorenumuenue "CenuaoByroip") paspa-
00TaH IPOEKT COOPYKEHUS MOA3EMHOT0 000TaTUTEIHLHOTO KOMILJIEKCA B OKOJIOCTBOJILHOM JBOPE
HIaXTHl ¢ pa3MELICHUEM IIJIaMOOTCTOMHUKOB B BeIpaboTanHOM npoctpanctse[18]. Lllnam, momy-
YEeHHBIH B Ipollecce OOOTalIeHUs], MepeKadnBaeTcsl B IIJIaMOOTCTOMHUKH, PACIOJOKECHHBIE B
oTpaboTaHHBIX BRIpaboTkax. OOOTrameHHbId Yroidb BRIAACTCS Ha TOBEPXHOCTH, a mopoja (oTme-
JIeHHas B Mpoliecce 00oranieHuss OT FTOPHON Macchl) — pa3MelaeTcsl B BBIpaOoTaHHOM IPOCTpaH-
CTBE IAXTHI.

HNHTepecHbIM c1ocOOOM BTOPUYHOTO HCIIOIB30BAHUS TOPHBIX BHIPAOOTOK ABJISETCS BHI-
pauiMBaHMe B HUX LBETOB M TpUOOB. AMEPHKAaHCKHE CIEIHUATUCTBI B LIaXTaX, OTpaboTaBIINX
3amachl MOJE3HBIX MCKOMAeMBbIX, BBIPAIIMBAIOT CESHIBI COCHBI M eau. CaMoe MOIIHOE B MHUpE
rpubHOE XO03SHUCTBO co3MaH0 B aMmepukaHckoM mrtate IlencunpBanus. C 1937 r . B moa3eMHBIX
BbIpaboTKax obuieil miomaaeio 32 rekrapa TaM Npou3BOIAT 6 THICSY TOHH MIAMIMHBOHOB B TOJ.
B BenukoOpuTaHuu BbIpamuBaHue TpUOOB OCYIIECTBIAIOT B HEHUCIIONIb3YEMbIX TOHHEISAX aBTO-
CTpajJ U eNe3HbIX nopor. B YkpauHe BrIpamuBaHHe MAMIHWHHOHA B MOJ3EMHBIX MOMEIEHHIX
Benach yxe B 1930-e ronpl: B apTeMOBCKHX KaMEHOJIOMHSIX M H3BECTKOBBIX BBIpaboTkax Omecchl
u Kpsima.

MUuKpOKIUMAT MOA3EMHBIX BBHIPA0OOTOK OTHOCHUTEIBHO MOCTOSHEH. Pa3nuvHbIe TEXHOJO-
THYECKHE 30HBI TPH MOJA3EMHOM TPUOOBOJICTBE PACIIONATAIOTCS JTUO0 TOJIBKO MO 3eMIeH, TH00
BKJIIOYAIOT HAa3eMHBIC MOMeleHns. Yalle BCero MPUroTOBIEHUE KOMIIOCTa M MOKPOBHOW CMecH
OCYILECTBIISIETCSI Ha MOBEPXHOCTH, @ POCT U IJIOJAOHOMIEHHE IPHOOB MPOUCXOAUT MOA 3EMIIEH,
XOTS BCTPEUYAIOTCS W APYrHe BapuwaHThl. [IpenmMyInecTBO MCIOIB30BAaHUS TOPHBIX BBIPAOOTOK
JUISl BBIpallMBaHUs rpUOOB Mepes] Ha3eMHBIMU KOMILIEKCAMU 3akiiouaeTcs B 0ojiee HU3KUX Ka-
NUTAJbHBIX 3aTpaTax Ha MpoOU3BOACTBO. IIpu Mcnoap30BaHMM BRIPAOOTOK, MMEIOMINX OJM3KHUHI K
ONTUMATHLHOMY MUKPOKIUMAT JIJIs KYJIbTUBAPOBAHUS IIAMITHHBOHA, OTIaJaeT HEOOXOJUMOCTh B
MOJOTPEBE M MOAAEPKaHUU TpeOyeMol BIaXXHOCTH Bo3ayxa. OIHAKO yBEITHYHUBAIOTCS PACXOMIBI
Ha OIUIaTy TPyAa OOCIYKHMBAIOLIETO NepcoHaa.

Ocoboe BHMMaHHE CleAyeT yIeJIUTh TeMe HHAyCTpHuaibHOro Typm3ima. B EBpome sxc-
KypPCHH B TEXHOMAPKHU MPUOOPETN MHUPOKYI0 momyisipHocTs. Hampumep, B Cunesun (Ilompira)
co3fgany "MapupyT BBLAAIOLNINXCS TEXHHYECKUX MaMATHHUKOB'", KOTOPBIM cocTouT u3 31 o0bek-
Ta, BKIIFOYas yrolipHyto maxTy "['Bumo" B r. 3a0ke, T/ie IS MOCETUTENCH MPOBOMSIT TPEX4aco-
BYIO dKCKypcuio Ha riayoune 320 m. BcemupHO mM3BecTHas coisHas maxTta "Bemwdka" Terepb
OTKpPBITA IUJIS TOCCIMICHWW HE TOJNBKO B paMKax "TypUCTHYECKOW Tpacchl', HO W "MIaxTepcKoi
Tpaccel". XKenatomue B moxHOM paboyeM oOMYHIUPOBAaHUU MOTYT CIIyCTUTHCS B BBIPAOOTKY IO
caMoMy cTtapoMmy cTBoy — Peruc. I'ma, KOTOpOro Ha3BIBAIOT MPOXOAYUKOM, IIPUCBOUT TYPUCTY
IaxXTePCKyIo Mpodeccuio U JacT 3aJaHue, 9TO0bI MOTOM IPOBEPUTH €Tro BEIMOTHEHHE. Bo BpeMms
TaKoi HeOOBIYHOW SKCKYPCUH MOCETUTENh CTaHeT "cienpoM" - yueHHKoM mmaxtepa [19].

B uenTpanbHON YacTH ABCTpanMHM paclojoXeH HEOONBIIONH IIaXTEPCKHH TOpPOJOK
Ky6ep-Ilean, omHOW W3 TIaBHBIX JOCTONMPHUMEYATEIBHOCTEH KOTOPOTO SIBJISIOTCS IOI3EMHBIC
noMa. 'opoa U3BECTEH Kak MHpPOBas CTOJIMIA ONMAJIOB, MOTOMY YTO HMEHHO 3€Ch COCpPEeNOoTOYE-
HO 0K0110 30 % 00meMHpOBBIX 3amacoB 3TUX KaMHeH. M3-3a cypoBOro TeMmepaTypHOTo pexxuma
U Tpeodafaineil TOpHOW MPOMBINUIEHHOCTH JIIOAU MOCTOSHHO MPOXKHBAIOT MOA3EMHBIX B IIe-
mepax, B CTBOJIAX IIaXT, OCTaBIIUXCS Tociie mo0biun. B 1988 romy GBI TOPKECTBEHHO OTKPHIT
noA3eMHBIA 0Tenb. OH NMPUBIEK TaKOE KOJHMYECTBO TYPUCTOB, YTO MHOTHE MECTHBIE KUTEIH
Hadalid 10 BCEMY TOPOJy OTKpBIBaTh Oonbiue u ManeHbkue morenu. B Kybep-Ilexn nox 3em-
Jeld Tak)Ke HaXxOoAATCS LEepKBH, Mara3wHbl C CYBEHHpPaMH, IOBEJIUpHAs MacTepcKas, My3ed H
0ap. IlepBas omanoBas maxta Umoona Opal Mine HaxoAuTCsl Ha TTIABHOW yJule ropoja. JTa
nraxTa ¥ My3ei oJHOBpeMEHHO. Bo BpeMsi 3KCKYpPCHUU MOKa3bIBAIOT, KaK PEXYTCS U MOJTHPYIOTCS
onanbl. TypHCTHI 1OJI pYKOBOJCTBOM T'Hjla MOTYT CAMOCTOSITEIFHO MOMBITATHCS HAWTU OTAIBI.

B YkpanHe cymecTBYIOT NpUMEPHl yCIEIHON My3eepUKauuy MOJ3eMHBIX MTPOMBIILICH-
HBIX O0BEKTOB (My3ed coisiHOM mpombinuieHHOcTH B T. Cornemap JoHeukoi o6iactu u ap.).
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CuwuTaercs, 4TO MaKCUMaJbHO OJIM3KO K BOTUIONICHHIO KOHIIETIIUA WHIYCTPUAIBbHOTO TypHU3Ma
nojonu cnenuanuctel u3 Kpuoro Pora, koTtopsie pa3paboTany U OCYIMECTBISIOT SKCKYPCHH
10 BBEIpa0OTKaM caMoii TiryOOoKoH kene30opyaHoi maxTel EBpons "Ponuna". HeoOxomumo oTMme-
THTh, YTO Hallla CTpaHa 00JIalaeT 3HAYUTEIHLHBIM PECYPCHBIM MMOTCHIIUAJIOM JIJISI BCECTOPOHHETO
Pa3BUTHUS HHIYCTPUATHHOTO TypH3Ma.

Takum 00pa3om, MOJA3EMHOE MPOCTPAHCTBO, MOSBISIONICECs MPU pa3paboTKe MOJIE3HBIX
MCKOTIAaeMBIX, I[eJIeCO00pa3HO MCIOJIB30BaTh U MOCIE 3aBepIIeHHs UX H00bYu. Takyr BO3MOX-
HOCTh HEOOXOJMMO Y4YHMTBHIBATH €HI€ Ha JTalle IUIAHUPOBAHHUS M OPTraHU3aIlUU TOPHBIX paboT.
YcnenHoe MOBTOPHOE OCBOSHUE MOJ36MHOTO MPOCTPAHCTBA TO3BOIUT PEUIMTH CaMble pa3HO00-
pa3Hbie 3aauyn: OCBOOOXKIECHHE 3e€MEJIbHBIX YYaCTKOB, Ha KOTOPBIX PACIOJIOKEHBI TEPPHUKOHBI,
37aHUSI U COOPYKEHUS TOPHOAOOBIBAIONINX MPEANPUITUN; yMEHbIIeHUE NedopMariuu 3eMHOM
MOBEPXHOCTH; YIYUYIICHHE SKOJOTUYECKOW 00CTaHOBKHU; COXpaHEHHE M CO3JlaHHE HOBBIX pabo-
YUX MECT, ITOBBIIICHUC TypHCTH‘IeCKOﬁ IIPUBJICKATCIBbHOCTHU PETUOHOB praI/IHBI.
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L.O. Amutpuk
JloHeupKuii HalliOHAIBHUH TEXHIYHUH yHiBepcuTeT, M. [IokpoBCchK, Ykpaina

BIJITPAIIbOBAHI T'TPHUYI BUPOBKM 5K JIOJIATKOBHI PECYPC

VY cTarTi aKTyali3yeTbcsi MUTAaHHS eKCILTyaTalii MiJ3eMHOT0 MpOCTOpY, 10 copMyBaBcs BHACIIIOK
PO3pOOKH pOJOBHI] Ta BUI0OYBaHHS KOPUCHHX KOTanuH. Po3risgaeTses Ba BUAM BTOPHHHOTO BUKOPHCTAHHS
BiJIpaIibOBaHMX BHPOOOK: yTHIII3aIis BiIXOIIB Ta JOBrOCTPOKOBA eKcInTyaTamis. HaBOAATHCS MPHUKIAAN BHUKO-
pHUCTaHHS MiI3€MHAX BUPOOOK Pi3HOTO (QYHKIIIOHAIEHOTO MpHU3HAYEHHS B YKpaiHi Ta y cBiTi. [linkpecmoeThes
MEPCTIEKTHBA T0JaTKOBUX MOIINBOCTEH, 30KpeMa, TIOAANBIINI PO3BUTOK IPOMHCIOBOTO TYPH3MY.

Kuirouosi ci1oBa: nmigzemuuii nmpocrip, BiAnpauboBaHi ripuuyi BUpoOKkH, yTUJizaliss NpoMucJI0BUX
BiAX0aiB, iIHAyCTpiaJIbHUH TypHU3M.

I. Dmitrik
Donetsk National Technical University, Pokrovsk, Ukraine

THE WORKED OUT MINING EXCAVATIONS AS A ADDITIONAL RESOURCE

The author pays attention to urgency of exploitation of underground space which was formed as a result
of mining. The article is devoted to the two types of secondary use underground workings: waste dispose and
long term operation. There are examples of domestic and foreign experiences of using underground openings in
different functional purpose in the article. The author emphasizes the prospect of additional opportunities in the
sphere of industrial tourism development.

Key words: underground areas, worked out mining excavations, dispose of industrial waste, in-
dustrial tourism.
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