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AnoTtanisi. CTpiMKe 3pOCTaHHS TEXHIYHOTO MPOTPECY 32 OCTAHHI ACCATHIIITTS BIBIU1 30UIBIIH-
JI0 TIOTIUT Ha MPUPOJIHI PECYPCH 1 OITYK HOBUX JKEepes eHeprii B ¢BiTi. B cBoto uepry, 1e npusse-
JI0 JI0 MIABHUIIEHHS MOTPeO B po3poOili Ta BUA0OYBaHHI KOPUCHUX KOIAJIWH 3 HAJP, 1[0 CIIPUYUHSIE
ICTOTHUI HETaTUBHUI BIUIMB Ha HABKOJIUIIHE CEPEAOBUINE Ta €KOJIOTIYHHI CTaH TIPHUIOJ00YBHUX
perioHiB.

VY npomy 3B’s3Ky HE0OXiTHA PO3POOKA HOBUX TEXHOJIOTTYHUX PIIICHh B 00JACTI PEKYIbTHUBAIIIT
3eMellb, MOPYIICHUX BIIKPUTOI PO3poOKOr0 poaoBHIl. OCKUIbKM HAMOUTBIINM 3a IJIOMICH TEXHO-
TCHHUM 00’ €KTOM Kap’€py, SIKHi NPaKTUYHO HE IyIArae PeKyJIbTUBAIlil, € 3aJUIIKOBUN BHpOOIIe-
HUH MPOCTIP, AOCIIAHUIILKI pOOOTH JOIILHO BUKOHYBAaTH B HAINPSMKY HOTO 3MeHIIeHHS. OCHOB-
HUMH TIOKa3HMKaMHW TMiIBUIICHHS SKOCTI BIJIHOBJIICHHS TOPYIIEHUX 3€MEJb JOIUILHO BBaXKATH
TUTOII, TOJJATKOBO BiHOBJICHI VIS TIOTPEO CLIBCHKOTOCHOIAPCHKOTO BUKOPUCTAHHS Ta TIPOMHUCIIO-
BO-IIUBUILHOTO OYJIIBHHUIITBA.

KurouoBi ciioBa: Binkpura po3poOka poA0BHII, PEKYIbTUBAIIIS, BAPOOJIECHUH MTPOCTIp Kap’epy.

Beryn. Po3BUTOK TEXHIYHOTO MPOTPECY BXKE MPHU3BIB J0 TOTO, IO BEJIHKA KUTb-
KICTh HACEJICHHsSI 36MHOTO IIapy HUHI )KHBE B OTOYCHHI TEXHOTEHHUX JaHAIma]TiB.
MinblioHH TeKTapiB 3eMJli 3a3HAIOTH O€3MM0CEePETHHOI0 BIUTUBY BiJl IPOMHKCIIOBOCTI, Y
TOMY YHCII ¥ BiJl BIAKPUTHX TIPHUYUX POOIT, YHACTIAOK YOTO 3MIHIOETHCA PeNbed
3eMHOI TIOBEpXHI Ta i1 JITOJOTIYHA OCHOBA, MOBHICTIO 3HUIYETHCSI POCIMHHUMN 1 TPY-
HTOBUH TOKpUBU. OCOOJMBO MOMITHUM € IIBUIAKUN TEMI HEraTWBHOI 3MIHU JIaH]-
madTy B iHAYCTpiaIbHO PO3BUHYTHX KpaiHax. Tak sKmo B YKpaiHi Ii MJIomi CcKia-
naroth Oimbmr Hixk 270 Tuc. ra, To B Pocii — 20 muH. ra, B CIIIA — 12 miH. Tra, y Benu-
koOputanii — 70 tuc. ra, Pymynii ta [lomemti mo 30 tuc. ra [1].

[TpoGnema pexynbTUBAIlil TEPUTOPIN MOPYIIEHUX 3€MENb B Pe3yIbTaTi BIIKPUTHX
TIpHUYHUX POOIT, 3 KOKHIM POKOM MOCTA€E BCE CEPHO3HIIIE 1 FOCTpillle, 1110 00yMOB-
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JIOETBCA TOCTIMHUM 3pOCTaHHSAM KIUJIBKOCTI BXE BIANPALbOBAHUX 1 MOKUHYTHX
Kap’epiB. Takox 30UIBIIYIOTHCS IJIOLII TEPUTOPIH, HA IKUX PO3TALIOBYIOTHCS BlIBa-
JIM, BIIXOAM TPHUYOL Ta METATYPriitHOI MPOMUCIOBOCTI.

VY neskux BUMaAKax BiJICYTHICTh SIKICHOI PEKYyJIbTHUBAIlll 3aJIMIIKOBUX BUPOOJIE-
HUX MPOCTOPIB Kap’€piB BUKIMKAHA: OpaKoM pO3KpUBHHUX MOPiJ Yy 30BHINIHIX BiiBa-
nax, 0OBOJIHEHHSAM TIPHUYMX BUPOOOK 1 HEJOCKOHAIICTIO TEXHOJOTTYHOIO MPOIIECY,
AKUN MOTpedye N0JAaTKOBUX 00’€MIB poOIT 3 €KCKaBallli Ta MepeMillleHHsI TIPHUYUX
nopiza.

Jlist BupileHHs: TpoOJIeMH BiTHOBJIEHHS! Ta MOBEPHEHHS 3€MeJb Yy CLILCHKOIOC-
N0JIapChKe BUKOPHUCTAHHS Ta MiJ] HUBUIbHE OyAIBHUITBO, TIPHUYOTEXHIYHY PEKYJb-
TUBAIIIO 3AJIMIIKOBUX BUPOOJEHUX MPOCTOPIB HEOOXITHO MPOBOAUTH MIJISIXOM X 3a-
CHUIKH TOPOJIaMH PO3KPHUBY Ta BiAXOJaMH 30aradyeHHs KOPUCHUX KOMAIWH. Ajie Ha
CHOTOJHINIHIA JIEHh BUKOPUCTAHHS TaKO1 TEXHOJOTI{ HEJOCTATHRO OOTPYHTOBAHE SIK
B TEOPETUYHOMY TaK 1 B MpakKTUYHOMY IUIaHi. ToMy BupilieHHS MUTaHb BJOCKOHA-
JICHHS TIPHUYOTEXHIYHOI PEeKYyJIbTUBAIII] 3aJIMIIKOBUX BUPOOJIEHUX MPOCTOPIB 103BO-
JUTH MIJBULIUTH €KOJOT1YHY O€3IeKy Ha TepUTOPISIX TPHUYOBHIOOYBHUX PETIOHIB
Ta 30UTBIIUTH TUTOLII BIIHOBJIEHHS 3€MeJb, Kl OyJM MOpPYIIEH! BIIKPUTUMH TipHU-
YUMHU pOOOTaAMHU.

TeopeTuuyHa yacTHHA. AHAJI3 HAYKOBO-TEXHIYHUX PIllICHb 3 BIOCKOHAJICHHS Te-
XHOJIOT'11 PeKyIbTUBAIIlT 3QIMITKOBUX BUPOOICHUX MPOCTOPIB JIO3BOJIMB BUSBHUTH OC-
HOBHI HalpsSIMKH BUPIMICHHS MMOCTABIICHOT MPOOJIEMHU.

OnuH 3 ICHYIOUHX CIOCO01B peKyJIbTHBAIlI] 3AJIUIIIKOBOTO BUPOOJIECHOTO MIPOCTOPY
nepeadavae #oro 3acCUIIKy CIPSIMOBAHUM BHOYXOM TipChbKUX MOPIM, K1 pO3TallloBaHi
y 6opTax Kap’epy 3 HaCTYIHOIO 3aKJIaJKOI0 BUPOOJIEHOI0 IPOCTOPY Kap’ epy. 3acull-
Ka BiIOYBa€ThCS €KCKaBAaTOPOM IMapajeIbHUMH 3aX0JKaMH BiJ MPOTUIICKHUX OOPTiB
Kap’epy [2]. OgHak 1ei crnocid 3aCUIKU Ma€ 3HAYHUN HEAOJIK, SKUH MOJsIrae y To-
My, IO Yepe3 Opak TipChKUX Mopia y OopTax Kap’epy HEMOXJIMBO 3allOBHUTH YBECh
BUpOOJIeHHH mpocTip. ToMy meit cmocid Moxke 3a0€3MeYUTH JIUIIE YaCTKOBY PEKYIIb-
TUBAIIII0 TEPUTOPIi TIPHUYIOTO BiJIBOY.

Haii6inpmn 0u3bKUM TEXHIYHUM PIMICHHSAM MpOoOIeMU MABUIIIEHHS ¢()eKTUBHOC-
T1 TEXHOJIOT1i TIPHUYOTEXHIYHOT PEKYJIbTUBAIllI OOBOJHEHUX 3QJIUITKOBUX BUPOOIIE-
HUX MPOCTOPIB Kap’€piB € Crocid peKynbTUBAllli, IKUW nependadae iX MOBHE 3aMOB-
HEHHs1 OPUKETOBAaHWMH TBEPAMMH MOOYTOBUMH BIIXOJaMH 3 TIOMEPEIHIM MOAPiO-
HEHHSIM 1 OApyCHOIO 3acunikoro. [licns ix ckmamyBaHHsA, chOPMOBaHI APYCH MOKPH-
BaIOTh 130JIFOIOYUM IIAPOM TIWHHU, MOBEPX SKOi YKIAAAIOTh POMIOYUN IHap TPYHTY
[3]. HemomikoM 11boro crmoco0y € 3Ha4H1 BUTPATH HA IOTEpPEIHE TOAPIOHCHHS TBEP-
JUX TTOOYTOBHMX BiIXOIB 1 BUTOTOBIICHHS 3 HUX 130JIbOBAaHUX OPHUKETIB, IO 3a0e3me-
YUTh 3aXUCT IPYHTOBHUX BOJI. TakoX BUHUKAIOTH JIOJATKOBI BUTPATH HA TPAHCIIOPTY-
BaHHS BIJXOJ[IB HA OPUKETHY CTaHIIIIO, 3 SKOi BOHW HANPABISIIOTHECS Yy BHUPOOJICHHIMA
MPOCTIip Kap’epy.

CKxTaiHICTh BHPIMIEHHS 3a/1adi TAKOX TOJATAE y TOMY, IO OUTBIIICTh 3aJIUIIKO-
BUX BHUPOOJICHUX MPOCTOPIB Kap’€piB € OOBOJHEHHMH, a BIAMOBIIHO 10 MOJIOXKEHb
JIBH [4] po3Mimiatu moOyTOB1 BIAXOAU B HUX 3a00poHEeHO. Lle moB’s13aHo 3 TUM, 110
B1IXOJM HECYTh B COO1 MOTEHI[IaJIbHY €KOJIOTIYHY 3arpo3y, TOMY iX BUKOPUCTaHHS B
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AKOCT1 MaTepiayly sl 3alIOBHEHHS 3aJIMILIKOBOIO BUPOOJIEHOr0 MPOCTOPY, NPU PEKY-
JIBTUBAIIT Kap’€py, BUMarae JOTPUMAaHHS OCOOJMBUX YMOB JIJIsl 3aM100IraHHS BIUTUBY
Ha HaBKOJIMIITHE CEPEIOBUIIIE.

Po3poOka HOBHX TEXHOJOTTYHUX CXEM PEKyJIbTHBALli OOBOJHEHUX BUPOOJICHUX
MIPOCTOPIB Kap’€piB MOBUHHA BUKOHYBATUCH 3 YpaxyBaHHSIM HABEIACHUX BHIIE IOJIO-
*eHb. OCHOBHUMH YMOBaMH IIPHU PO3POOIII LIUX CXEM €:

— 3a0€e3MeUeHHs BUCOKOTO PIBHS 1HKEHEPHOTO 3aXHCTY I'€OJIOTTYHOrO Cepe/lOBU-
11a Bl MPOHUKHEHHS 3a0pyAHIOIOUNX PEYOBUH;

— BUKOPUCTAHHS TEXHOJIOTH MONEPEIHBOI MATOTOBKU 3aJIMIIKOBOT'O BUPOOJICHO-
ro MPOCTOPY Kap’€py mepel pO3MIIICHHIM BIIXO/1B;

— BUKOPUCTAaHHSA CyYaCHUX METOJIB CKJIAJyBaHHS BIAXOIB 3 METOIO iX 130JISII11
BiJl HABKOJUIITHHOTO CEPEIOBHIIIA.

Buxoasuu 3 115010, IpU pO3MIIIEHHI BIXO0/I1B Y BUPOOJICHOMY MPOCTOP1 Kap’ epy
HEOOXIJTHO BpaxoBYyBaTH psij (HAKTOPIB 1 BUMOT JI0 BJIACTHUBOCTEH BinxoiB ((pizuu-
HUX, KOMIIPECIHHUX, aOpa3uBHUX, KOPO3IMHUX, CaHITAPHO-0AKTEPIOIOTTYHUX Ta 1H.),
a TaKOXX TapaMeTpu BHPOOJICHOTO MPOCTOPY Kap €py 1 BUJ KOPUCHOI KOMAIMHH, SKa
BUJI00YBA€ETHCHA.

[Tpu BUOOP1 BIAXOIB ISl 3aIIOBHEHHS 3aJUIITKOBOT'O BUPOOJIECHOTO TIPOCTOPY He-
00X1IHO BpaXOBYBAaTH HACTYIHI (haKTOPH:

— €KOJIOTO-TIr€HIYHUN — 3a0e3MeYeHHs] OXOPOHU 3/0POB’S JIOJeH 1 HAaBKOJIHUII-
HBOT'O CEpEeIOBUIIIA;

— pecypcHUW — HasSBHICTh JOCTAaTHBOI KUIBKOCTI BIAXOMIB JJIs 3allOBHEHHS
Kap’epy;

— peakIiiHO1 3JaTHOCTI — XiIMIYHA 1HAU(PEPEHTHICTh KOMIIOHEHTIB BIJXO/IIB;

— 1H)KEHEPHO-TCOJIOTIYHUN — CXOXKICTh BIAXOJIB 3 MPUPOJHUMH MaTepiajlaMH
Kap’epy.

KoxxHuii 13 ¢dakTopiB BpaxoBy€e IMEBHI BIACTUBOCTI 1 XapaKTEPUCTUKU BiIXOJIIB.
Tak y pe3ynbpTaTi NpoBeJAeHOr0 aHai3y (pi3MKO-MeXaHIYHHUX, XIMIYHUX 1 TpaHyJIOMe-
TPUYHUX BIIACTUBOCTEH IIOJIITOHIB 3aXOpPOHEHHS BIAXOMIB OYyJI0 BCTAHOBIICHO, IIO
HaWOLIBII ONTUMAILHUMHM JUUIS 3aIIOBHEHHS TIPHUYUX BUPOOOK € PI3HOBUAM OyliBe-
JTBHUX BIAXOMIB. Lle MOSICHIOETHCS CXOXKICTIO CTPYKTYPH 1 TPaHyJIOMETPUYHOTO CKIla-
ny OyniBeIbHUX BIIXOMIB 3 TIPCHKUMH TOPOJAaMH POJOBHII OyAiBEIHHUX MaTEpiaiiB,
a BIICYTHICTh TOKCHYHHX 1 IMIKIJUIMBUX PEUOBHH Y iX CKJIaJai JO3BOJISIE€ 3HU3UTH BU-
TpaTH Ha CTBOPEHHS T1APOI3ONAIINHUX 1 3aXUCHUX IIapiB.

[Tpu BupimeHH1 3a7a49i 3 BAOCKOHAJIEHHS TEXHOJOTII TIPHUYOTEXHIYHOT PEKYIIb-
TUBAIlli OOBOJHCHUX 3QIMIIKOBUX BHUPOOJICHHX IIPOCTOPIB Kap’€py PO3TIIAIAETHCS
MUTaHHS BBEJCHHS HOBUX TEXHOJIOTTYHHMX OIEpalliii i BCTAHOBJICHHS HEOOXITHHUX Ta-
pamMeTpiB TIpHUYHUX BUPOOOK. 3a paxyHOK BIIOCKOHAJIICHHS TEXHOJIOT1l PeKyIbTHBAITi]
Mae 3abe3nedyBaTrcs OUThIN HaAiHA 130I11is BIIXOAIB B/l HABKOJHMIIIHBOTO CEPEI0-
BUIA. 3 1HIIIOT CTOPOHH, PO3MIIICHHS OyMIBEIbHUX BIXO/IB Y BUPOOICHUX MPOCTO-
pax Kap’epiB J03BOJIsIE 30€PETTH BiJl MOPYIIECHb 3eMJIi, Ha SSKUX Oynu O po3TamioBaHi
noyironu. lle 3HMKYye moAanblill BUTPATH HA PEKYJIbTUBALIII0 TEPUTOPIN MOJITOHIB, a
3MCHIIICHHST TEMITy 3pOCTaHHS BiIXOJiB Ha HUX 3HIDKYE HETAaTUBHUU BIUIMB Ha Ha-
BKOJIMIITHE CEPEOBHUIIIE.
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TexHonoriyHa cxema peKyJabTUBallll 0OBOJTHEHUX 3aJHMILIKOBUX BUPOOJIEHUX IMPO-
CTOpIB Kap’€piB, BIAMOBIIHO J0 3alIPOMOHOBAHOI TE€XHOJOT1], TOBUHHA BKIIOYATH 4O-
TUPH €TaIH, K1 BUKOHYIOTbCS MOCI1OBHO.

Ilepwuii eman nependavae OCylICHHS BiJl BOAM 3aJHUIIIKOBOIO BUPOOJIEHOTO MPO-
CTOPY Kap’€py BIAMOBIZIHO JO BUMOTI JIep)KaBHUX OyaiBeabHUX HOPM. IpyHTOBI BOaM
MOBUHHI 3HAXOJAUTHUCS HA TJIMOMHI HE MEHII HIK 2 M BiJl MOBEPXHI IUISHKHU, Ha SKii
OyIyTh po3MillyBaTUCS Biaxoau moiirony. Lls Bumora moke OyTH BUKOHaHA IILIS-
XOM 3aCUIIKH YaCTMHH OOBOJHEHOT0 3aJIUILIKOBOIO MPOCTOPY T'IPCHKUMH MOPOJAAMHU 3
30BHILIHIX YM BHYTPILIHIX BIJBajiB, a00 MOPOJIaMU 3 YKOCIB TpaHiuei. [ 'ipHuyoTpan-
CHOPTH1 pOOOTH 3 3aCUIIKK BUPOOJIEHOTO MPOCTOPY MOBUHHI BUKOHYBATUCA MICIS 3a-
BEpILECHHS poOIT 3 BUIOOYBAHHS KOPHUCHOI KONAJIMHHU Ha Kap’€pi Ta BCTAHOBJICHHS
KIHIIEBOTO PIBHS BOJAM Y TIPHUYUX BUPOOKaxX. 3acuIlka HEOOXiJHA JIUIIE Y BUIMAJKY,
KOJIM 3aJIMIIKOBUI BUPOOJEHUHN MPOCTIp Kap’ €py Ma€ BIIKPUTI BOJIOHOCHI TOPU3OHTH

(puc. 1).

1 — oOBotHEHUI BUPOOJICHUI TTPOCTIp Kap’epy; 2 — MOBEPXHS 3eMJli; Hp — KIHIIEBUI PIBEHb BO-
1 'y BUPOOJIICHOMY MPOCTOPi Kap’epy; Ly— moBkuHA 0OBOAHEHOT TUISTHKU Kap €py;
Hy — rmubuna xap’epy

Pucynok 1 — Cxema 3a1HIIKOBOTO BUPOOJIEHOTO MPOCTOPY Kap’ €py MICIIs 3aTOMICHHS

ITicns 3acunky 0OBOAHEHOT YACTUHH BHUPOOJICHOTO MPOCTOPY 10 BCTAHOBJICHOTO
PIBHSI TOYMHAETHCS Opyeuti eman, SIKMA BKIIOYAE IMIATOTOBKY HOBOC(HOPMOBAHOIO
JTHUIIIA BUPOOJIEHOTO IPOCTOPY 1 YKOCIB OOPTIB 3TriIHO 3 BUMOTaMU HOPMATHBIB CIO-
py[KeHHsT ToNiroHiB. [loBepXHsa MHUINA 3aTMIIKOBUX TPAHIIEH BUPIBHIOETHCS Tip-
HUYUM 00JIaTHAHHSAM J0 TOPU30HTAIBHOTO CTaHy, M0 3a0e3neuye po3noaiieHHs §i-
JTBTPATY 32 BCIEIO TIOBKUHOIO OCHOBH TOJITOHY. Y JMESKUX BHUIMAAKaX, 32 HEOOX1THOC-
Ti, JHUIE TpaHIIEeT MOXKe OyTH CIUTAHOBAHO 13 HE3HAYHUM HAXWJIOM, KU 3a0e3Iie-
YUTh CTIK (UTBTPATy 0 CHEliadbHOTO 30ipHUKA. KO0 HAXWI JHUIIA MTOJIrOHY Ma€
HE3HAYHUHN YKIIiH, MPOEKTYETHCS KACKaJ 3 TIPHUYUX BUPOOOK, 32 YMOBH 1100 BIAMIT-
Ka BUCOTH OCHOBH KO’XKHOTO HACTYITHOTO TIOJIITOHY HE TIEPEBUIIyBaJla MOMEPEIHIO Ha
1wm[4].

Jlautie i ykocu TpaHiei MOBUHHI MaTU MPOTHQ UTHTPALIifHI €KpaHH 3 TPUPOTHUX
MarepialiB 3 koediieHToM QuibTpanii He Okl HiX 10 M/c. ToBUIMHA TPOTUPLIBT-
paliiiHuX €KpaHIB MOBUHHA CKJIaJaTH He MeHIe 1 M. SKIo BKa3zaHMX MOKa3HUKIB
HEMOXJIMBO JIOCATTH, TO 3aCTOCOBYETHCS IITYYHHUU MNPOTU(UIBTpALIHUN €KpaH 3
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aHAJOTTYHUM KoeiieHTOM (ibTpalii Ta CTPOKOM CIY>KOM HE MEHII HLK 75 POKIB.
Marepiajl IITY4YHOrO €KpaHy MOBUHEH OYTH XIMIYHO CTIMKHUM J0 TPUBAJIOrO BIUIUBY
bipTpaTy, yaeTpadiosieTy, a TaKOXK 10 MOIIKOKEHHSI rpuzyHaMu. [licias BcTaHOB-
JeHHS NpOTU(UIBTPALIHHOTO €KpaHy, 3a HEOOXITHOCTI, BIICUIAETHCA APECHAXKHUN
map notyxHicTio A0 0,5 M 3 BanHskoBoro medeHto. Bin 3a0e3neunTb akyMyItOBaH-
HS 1 CTIK (PUIBTPATy B HEOOXITHOMY HANpPSIMKY /10 30IpHUKA.

Crnin 3a3Ha4yuTH, MO0 3 YpaxyBaHHSAM MOCTABIECHUX BUMOT HAWOUIBII CIIPUSITIUBI
BJIACTUBOCTI JJIsI BUKOPUCTAHHS y SIKOCTI IMOJITOHY, MalOTh 3aJIMIIKOBI BUPOOJIEHI
MPOCTOPHU Kap’€piB 3 PO3POOKHU TJIWH, BAIMHSIKIB a00 TpaHITIB, OCKUIBKU 111 KOPUCHI
KOMAJWHU BUCTYNAIOTh NPUPOIHUM reosioriyHumM Oap’epom. Lleit 6ap’ep maiike He-
NPOHUKHUHN A7 QIIbTpaTiB, a OTKE 3HUKYETHCS PHU3UK MOTPATULSTHHS IIKIiITUBUX
PEUOBUH Y HABKOJIMIITHE IPUPOIHE CEPEIOBUIIIC.

Tpemiii eman niepeadavae NOBHY 3aCUIKY 3aJUIIKOBOTO BUPOOJIEHOIO MPOCTOPY
Kap’epy TBEpAMMU NMOOYTOBUMHU BIAXOJaMU. BiAMOBIAHO 10 ICHYIOUMX JE€pPKABHUX
HOpM OyIIBHUIITBA IMepea0avaeThCsl MOIMIAPOBE 3aMIOBHEHHS 3aJIUIIIKOBOTO BUpOOJIE-
HOT'O MPOCTOpY Kap’epy. st boro 3aiMIKoOBI TipHUY1 BUPOOKH MOBUHHI OyTH 00-
JaJIHaHHI Kap €epHUM 3’1340M. 3a HOTo BiJICYTHOCTI OyIy€ThCs MAHAYC 3 HAXHIOM Y
3 °. YactiHa maHaycy OyAayeThCsl Y MEXax Kap’epy 3 oOJamTyBaHHIM HACUITY TPYH-
Ty, a00 HamiBHACUIy B YKOC1 OOpTY 3aJIMIIKOBOT TPaHIIE].

[Ticist MOBHOTO TMOSPYCHOTO 3allOBHEHHS 3aJIUIIKOBOTO BHPOOJIEHOTO MPOCTOPY
Kap’epy TBEpAUMH NMOOYTOBUMHM BIAXOAaMU ijie uemeepmuii eman, SIKUA € 3aKIII0Y-
HUM y poOOTi mojiirony. Ha 1iboMy erari moBepXHsI OJIITOHY 3HAXOUTHCS Ha PIBHI 3
MOBEPXHEI0 3eMITl, 10 J103BOJIsi€ (OPMYBAaTH OCTATOYHUM 3axucHUi map. [Tokputrs
TBEPAUX MOOYTOBUX BIAXOIIB 3IHCHIOETHCS TPYHTOM, KUK PO3pOOJISETHCS, TIEpe-
MIITYETBCS 1 CKIAAYEThCS CKpernepaMu. [10TyXHICTh BEpXHBOTO 130JISAIIMHOTO IIapy
noBWHHA OyTH y Aianazoni 1 — 2 M. Lle# i30msmiiHMI map CKIagaeThes 3 BaITHAKOBO-
ro mapy, s 3a0e3rnedeHHs 300py rasy, npoTU(UIBTPAIHHOTO TJIWHSIHOTO MIapy i
3aXHMCHOTO IIapy 3 MeOeHIo I 3a0e3NeYeHHS JPCHAKY.

[Ticnss cTBOpeHHS 3aXWCHOTO MOKPUTTS IMOJITOHY TBEPAUX MOOYTOBUX BiIXOIB,
HOro MOBEpXHs MOKPUBAETHCS MIAPOM POJIOYOTO IPYHTY 3€MIIi, MOTYKHICTh SKOTO
konuBaeThes Big 0,5 mo 1 m. Lleit eram Oyzae 3akiIOYHUM y TIPHUYOTEXHIYHIN pEeKy-
JBTUBAIlT 00BOJHEHOTO 3AJIMIIKOBOTO BUPOOJICHOTO IIPOCTOPY Kap’epy (puc. 2).

Hy — rmubuHa xap’epy; Lx — noBxxuHa kap’epy; Hp — piBeHb BOJIU Y BUPOOIEHOMY MPOCTOPI
Kap’epy; H3 — BUCOTa 3aCUIIKH BOOMMMIIA; H; — TOTYXHICTh 130Js1ii{HOTO 11apy; H;;— BUcoTa 1no-
JIroHy TBEpAUX MOOYTOBUX BIAXOJIIB

Pucynok 2 — Cxema peKkyJIbTUBOBAHOTO 3aJIMIIKOBOTO BUPOOJICHOTO MPOCTOPY Kap’ €py MPH 3ampo-
MOHOBAHOMY CTIOC001
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ExcnepumentanbHa yacTuHa. BiAnoBiAHO 10 HABEIEHOI MOCIIIOBHOCTI BUKO-
HaHHS TIPHUYOTEXHIYHOI pEKyJIbTUBALli OOBOAHEHUX 3aJMILKOBUX IPOCTOPIB
Kap’epy po3pO0JIEHO METOJUKY PO3PAXyHKY OCHOBHUX NapaMmeTpiB TIPHUYUX BUPO-
00K 1 00’e€MiB: TIOPiJl, HEOOXITHUX ISl 3aCUNKK OOBOJHEHOT YACTMHU BUPOOJIEHOTO
MPOCTOPY; 130JAUINHUX MOPIJ; TBEPAUX MOOYTOBUX BIIXO/IIB.

Po3poOnena Meroanka po3paxyHKy MapaMeTpiB peKyJIbTUBAILlll 3aJUIIKOBUX BU-
pobsieHnX TpocTopiB Oyiia anpoOoBaHa BIAMOBIAHO O YMOB PO3POOKH TPaHITHOTO
Kap’epy 3 TUIIOBUMHU PO3MipaMu: TOBKUHA Kap epy Ly — 325 m; mupuna kap’epy By
— 175 m; riiubuna kap’epy Hyx — 80 Mm; kyTu ykocis 0optiB o — 65°. IIpu ipomy B me-
plIy Yepry JOCHIKYBaBCs BIUIMB 3MIHM OOBOJHEHHS 3aJUIIKOBOTO BHPOOJIEHOTO

npoctopy kap’epy 3 20 1o 50 M Ha 00’€MH TIpHUYOPEKYJIbTUBALIMHUX poOiT. Pe-
3yJbTaTU JOCTIKEHb HaBeIeH1 Ha Tpadiky (puc. 3).
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1 — cykymnHiit 06’eM BOJALMIMHUX MaTepianiB; 2 — 00’ €M MOPiJ pO3KPUBY IS 3ACUIIKK 0OBOI-
HEHO1 YaCTHHHU Kap epy; 3 — npuiiManbHa 34aTHICTh MOJIITOHY TBEPAUX MOOYTOBUX BIJXO/1IB

Pucynox 3 — Po3nosin 06’eMiB MaTepiaiiB A1l 3alIOBHEHHS 3aJIMILIKOBOTO BUPOOJIEHOT 0 Mpoc-
TOpY Kap’€py B 3aJIKHOCTI Bijl HOTO 3aTOIJICHHS BOIOIO

Sk BUIHO 3 pUC. 3 UMM BHINE PiBEHb BOAM Y 3AJHUIIKOBOMY BUPOOIEHOMY TMPOC-
TOp1 Kap’€py TUM OUIbIIE JOMOMIKHUX POOIT 3 MepeeKkcKapallii mopij po3KpHUBY Ta
13071511111 TIOJIITOHY TBEPJMX BIAXOIB HEOOXITHO BUKOHYBaTH. HalOinbln cipugtiu-
BHUM BapiaHTOM € MiHIMAJIbHUI PIBEHb BOJU Y BUPOOJICHOMY MPOCTOP1 Kap’€py, alKe
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y IbOMY BUIAJKY HEOOX1THO BUKOHYBATH MIHIMYM HIATOTOBYUX POOIT, a mpUiiMallb-
Ha 3/IaTHICTH MOJITOHY 3pPOCTA€ Yy pa3u, 30UIbIIYI0YN €KOHOMIUHY €(DEKTUBHICTb HOTO
BUKOPHUCTAHHS.

Pe3yabTaTn Ta iX 00roBopenHsi. BcraHOBIEHHS MPaKTUYHOI IIHHOCTI 3alpoIio-
HOBAHOI TEXHOJIOTTYHOI cXeMHU OyJI0 BUKOHAHO JJI1 YMOB T'PHUY0100yBHOTO NIANIPHU-
eMcTBa YamIMHCHKUN TpaHITHUN Kap’ep, SKUM EKCIUTyaTyeTbCd Yy MeXax
M. [{uinponeTrpoBchk. [lepeBara 11p0ro kap’epy noJisira€ B HOro po3TailyBaHHI, aJiKe
BUTpaTH Ha TPAHCIIOPTYBAHHS MaTepialliB 3alIOBHIOBAYIB /JI1 BUPOOJIEHOTO TPOCTOPY
€ MIHIMaJIbBHUMU.

BupoOnenuii mpocTip 1bOro Kap’epy Npu TipHUYOTEXHIYHIA peKyIbTUBAIlli Ma-
TUME HaCTYIHI napameTpu: AoBxuHa — 398 M; mmpuHa 261 M; rmubuna 72 M; KyT
yKocy 00pTiB 65°; piBeHb BOJU Y BUPOOJICHOMY MICIs 3aTOIUIEHHS — 22 M (puc. 4).
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261 — mupuHa Kap’epy 1o Bepxy, M; 398 — 1oBk1Ha Kap’e€py 1O BEpXy, M

Pucynox 4 — CynyrHukoBa KapTa YarulmHCHKOTO I'PaHITHOTO Kap’epy

O06’emu MaTepiaiiB /Uil 3alIOBHEHHSI BUPOOJICHOTO MPOCTOPY MPH TIPHUYOTEXHi-
YHI peKyIbTHBAIlIl CKIaAYTh: TOPOJH I 3aCUIKKA 0OBOJHEHOT YaCTUHU BHPOOIIE-
HOTO mpocTopy — 1,6 MitH. M°; i30umsiitei mopoau — 340 Tuc. M°; TBepai MOGYTOBI Bi-
IXo1u (3amoBHIOBay) — 3,53 MIIH. M.

3acTtocyBaHHS PO3POOJICHOT TEXHOJIOTII PEKYIbTHBAIlIT 3 3aCUIIKOI0 BUPOOICHOTO
MPOCTOPY Kap’€py JA03BOJIUTH MOBEPHYTH y TOCIIOAAPCHKY AisuibHICTh 10,3 Ta 3emii,
[0 PO3TAIIOBaHI y MeXax 00JacHOTO IEHTPY. TakoX 1e J03BOJUTH CKOPOTHTH Te-
puTopii, siki Oynu 6 3aifHATi mosironamu Ha 11,8 ra. ToOTO cnibHA TUTONTA, sSTKa Oye
3aJMIIeHa Y KOPUCTYBaHHI IHIIIMX TaTy3ed MPOMUCIOBOCTI ckiaje 22,1 ra.

Takox miANPUEMCTBO OTPUMAE JTOAATKOBHM MPHOYTOK 3a PaXyHOK €KCILTyaTarii
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MOJIITOHA 31 CKJIaJAyBaHHS TBEPJAUX MOOYTOBHUX BiiX0AiB. Tak HA CHOTOJHIIIHIN JEHb
JOT0 BUKOPUCTAHHS T03BOJUTH oTpuMatu 13,06 MITH. IpH.

BucnoBku. KoMmiekcHe BUpIlIEHHS MPOOJIEMH PEKYIbTHBALII 3AIMIIKOBUX BU-
pOOJIEHHX TPOCTOPIB JI03BOJISIE 3MEHILIUTH MOMUT HA IJIONII 3€MeJb JJIsl TOJIITOHIB
pPa3oM 13 3MEHIIECHHSIM IO 3aJMIIKOBUX BUPOOJIIEHUX IpocTopiB Kap’epis. Lle no-
3BOJIUThH CYTTEBO 3HU3UTH BIUIMB 3aJUIIKOBUX BUPOOJIEHUX MPOCTOPIB 1 MOJIITOHIB Ha
HABKOJIUIITHE CEPEOBUIIIE, a TAKOXK PEKYJIbTUBYBATH JIOAATKOBI TUIOII 3€METTb.

CIIMCOK JHTEPATYPU

1. YkpavHa KOMMYyHabHasi «JKOJOIMYECKYIO0 CUTYAllMI0 B YKpauWHE CIIeAyeT MpU3HaTh Katactpoduue-
ckoi. [TokasaTenn eXeroJHoro pocra OBITOBBIX OTXOJIOB SIBJIIIOTCSI OJJHUMH M3 CaMbIX BBICOKUX B Mupe. Dak-
THYECKH, MYCOpOM 3aHsTO Ooree 160 Thic. Ta YKpaHHCKHX 3eMeib» [DIeKTpOoHHBIH pecypc|. Pexxum mocryma:
http://jkg-portal.com.ua/ru/publication/one/smttevo-pobutova-katastrofa-3069. - 3ar. ¢ expana.

2. ITat. Ne 37621 UA, MIIK E21C41/26 (2006.01), E21C41/32 (2006.01). Crnioci6 3amoBHEHHS! BUPOO-
neHoro mpoctopy kap’epy / B.. TopbaroB, A.l. bormanens, B.I. Cumonenko, A.FO.JlpmxeHko,
B.A.Aiizen0epr, B.I'.TenbHOB; 3as(BHUK 1 MaTeHTOBJIACHUK HailioHaJbHUH TipHUYUE YHIBEpCUTET. —
200003128; 3assin. 03.03.2000; ony6m. 15.05.2001, Bron. Ned. — 3 c.: i

3. Mat. Ne 70030 UA, MIIK B09B1/00, BO9B3/00, E21F15/08 (2006.01). Crioci6 peKan)THBaui'l' BifINI-
patsoBanoro kap’epy / O.B. I'eoznesuu, M.I. [1aBmiok, FO.B. Credanuk, I'.B. [1IBeneHko; 3assBHUK 1 MaTeH-
TOBNIACHUK [HCTUTYT reonorii i reoximii TOPIOYHX  KOMaJMH HAH VYxpaian. — u 20031212170, 3asBi.
23.12.2003; omy6:1. 15.03.2007, Brom. Ne 3. —3 c.: i

4. JIBH B.2.4-2-2005 Tlomironn TBepaux moOyToBUX BijxoxaiB. OCHOBHI MOJIOXKEHHS MPOSKTYBAHHS /
Odiuiitne Bumanns. - Kues: JlepxOyn Ykpainu, 2005. — 68 c.

5. T'ipuunrso a1t MaitbytHboro. [ipauiitBo, KopucHi xonanuau i cranuii po3Butok. Ne28. MixxHapoa-
HUA IHCTUTYT HABKOJHUIIHBOIO CepemoBHINa 1 po3BUTKY. Ksirenp 2002. — 31 c. — Pexmm mocrymy:
http:www.mine.cemr.wvu.edu — 10.06.13 r. — 3aroioBok 3 eKpaHy.

6. Paiizman, P. Po3poOka cremiaibHuX MICIb IPOKUBAaHHSA B PE3YJIbTATI JaHAIIAQTHUX 3MIH IPU PEKY-
neTHBAaIll OypoByrineHoro po3pisy BEJIBII-ITieaens / P. Paitsman, C. Tlayno // Pekynbrusariist B TipHUITBI /
Freiberger Forschungsforum. - 2010. — Ne61. - P. 56 — 69.

7. YerBepuk, M.C. IloBpIlIeHre Ka4ecTBAa HAPYIICHHBIX TOPHBIMHA PabOTaMH 3eMellb TPU TPOBEACHUN
TOPHOTEXHUYECKOM U Oronornueckor pekynbruanuy / M.C. Uersepuk, H.M. Crenenko, E.A. Bopon// Hayu-
HO TEXHUYeCKH cOOpHUK: Pa3paboTka pyaHbIx Mectopoxkaenuit. — Kpusoit Por: KTY. — 2008. — Ne92. — C. 28
-32.

REFERENCES

1. Ukraine communal (2014), "Environmental situation in Ukraine should recognize catastrophic. Annu-
al growth rate of household waste are among the highest in the world. In fact, garbage employs more than
160 thousand hectares of Ukrainian lands", available at: http://jkg-portal.com.ua/ru/publication/one/smttevo-
pobutova-katastrofa-30699 (Accessed 12 September 2014).

2. Horbatov, V.l., Bogdanets, A.l.,, Simonenko, V.l., Drizhenko, A.Yu., Aizenberg, V.A. and
Telnov, V.G., National Mining University (2001), Sposib zapovnennya vyroblenogo prostoru kareru [Meth-
od of space filling residual space of quarry], State Register of Patent of Ukraine, Kiev, UA, Pat. No 37621.

3. Hvozdevych, A.V., Pavluk, M.1., Stefanik, Yu.l. and Shvedenko, G.V., Institute of Geology and Geo-
chemistry of Combustible Minerals under NAS of Ukraine (2007), Sposib rekultivatsii vidpratsovanogo
kareru [Method of reclamation mining-off quarry], State Register of Patent of Ukraine, Kiev, UA, Pat.
Ne 70030.

4. State Building administration of Ukraine (2005), DBN B.2.4-2-2005. Poligony tverdykh pobutovykh
vidkhodiv. Osnovni polozhennya proektuvannya [DBN B.2.4-2-2005 Landfill. The main provisions of de-
signing], State Building administration of Ukraine, Kiev, Ukraine.

5. Mining, Minerals and Sustainable Development (2002), “Mining for the future”, available at:
http:www.mine.cemr.wvu.edu, (Accessed 10.06.13).

6. Reissman, R. and Paulo, C. (2010), “Gestaltung besonderer Lebensraume in der Folgelandschaft von
Braunkohlentagebauen am Beispiel Welzow-Sud®, Rekultivierung im Bergbau, Freiberger Forschungsfo-
rum, no. 61, pp. 56 — 69.

7. Chetverik, M.S., Stecenko, N.M. and Voron, Ye.A. (2008), “Increase qualities of disturbed land after
mining at the technical and biological reclamation”, Nauchno-tekhnicheskiy sbornik: Razrabotka rudnykh



http://jkg-portal.com.ua/ru/publication/one/smttevo-pobutova-katastrofa-3069
http://jkg-portal.com.ua/ru/publication/one/smttevo-pobutova-katastrofa-30699
http://jkg-portal.com.ua/ru/publication/one/smttevo-pobutova-katastrofa-30699

42
ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) 'eotexaiuna mexanika. 2014, Nol117

mestorozhdeniy, no. 92, pp. 28-32.

IIpo aBTOpIB
Joorcnixoe Onekceit Bonooumuposuu, xanauaat TEXHIYHUX HAYK, JOLEHT Kaeapu BiIKPUTUX TipHU-
yux poOir, JlepxkaBHui BuUIIii HaBYanbHUU 3akia] «HamioHamebHui TipHuumi yHiBepcuteT» (JIBH3
«HI'Y»), QninpornerpoBcbk, Ykpaina, 19830328a@gmail.com.
Pomanuenxo KOpiii Bacunvoguu, acnipant xadeapu BiIKpUTHX TipHUYMX poOiT, JlepkaBHUN BHIIIH
HaBYaJbHUH 3aknan «HanionaneHuil ripanunii yHiBepcurer» (JABH3 «HI'Y»), [lninponerpoBckk, YKpaina,
19830328a@gmail.com.

About the authors
Lozhnikov Olexiy Volodimirovich, Candidate of Technical Sciences (Ph.D), Associate Professor of
Open cast mining department, State high educational institution “National mining university” (SHEI
«NMUy), Dnepropetrovsk, Ukraine, 19830328a@gmail.com.
Romanchenko Yuriy Vasilevich, Doctoral Student of Open cast mining department, State high educa-
tional institution “National mining university” (SHEI «NMUy»), Dnepropetrovsk, Ukraine,
19830328a@gmail.com.

AHHOTaNusA. B CBS3M CO CTPEMUTENBHBIM POCTOM TEXHHUYECKOTO IPOTpecca 3a MOCIEAHUE Je-
CATWIETUSI B MHUPE BJIBOE YBEJIMYWICS CIPOC HAa MPUPOJIHBIE PECYPCHI U MOUCK HOBBIX UCTOYHUKOB
SHepruu. B cBoto ouepenp, 3TO MPHUBENO K MOBBIIICHUIO MOTPEOHOCTH B pa3paboTKe U JoObIue Mo-
JIE3HBIX MCKOMAEMBIX M3 HEJp, YTO OKa3bIBAET CYIIECTBEHHOE HETaTUBHEE BJIMSHHE HAa OKpYXKaro-
IIYIO CpPely U SKOJOTHYECKOE COCTOSTHIE FTOPHOI00BIBAIOIINX PETHOHOB.

B »T0i1 cBsI3u HEOOX0MMa pa3paboTKa HOBBIX TEXHOJOTHUYECKUX PEUIEHUN B 00JIaCTH PEKYIb-
THUBAllUM 3€MeJlb, HapYIIEHHBIX OTKPBITOW pa3paboTkoil mectopoxkaeHui. Ilockonbky cambiM
OO0JBIIMM IO IJIOIIAN TEXHOTC€HHBIM 00BEKTOM Kapbepa, KOTOPbIM MPAaKTUUYECKU HE MOJIBEpraeTcs
PEKYIbTUBALIUMY, SBIISETCSI OCTATOYHOE BBIPAOOTAHHOE NMPOCTPAHCTBO, MCCIEA0BATENbCKHE PAOOTHI
11€JIeCO00pa3HO BBINOJHATh B HANpaBJICHUH €ro yMeHblleHUs. OCHOBHBIMHU IOKA3aTEIsIMU MOBBI-
LICHWSI KauyeCTBAa BOCCTAHOBJICHUS HApYIIEHHBIX 3€MeEJb BBICTYNAIOT IUIOIIAIN, IOTOIHUTEIBHO
BOCCTaHOBJICHHBIE U1 HYXJ CEIbCKOXO3IMCTBEHHOTO HCIOJIB30BAHUSA M IPOMBIIUIEHHO-
I'PaXXIAHCKOTO CTPOUTENBCTBA.

KiroueBble cjioBa: OTKphITas pa3paboTKa MECTOPOXKACHUH, peKylbTHUBalUs, BbIpaOOTaHHOE
IIPOCTPAHCTBO Kapbepa.

Abstract. Rapid growth of man-caused progress in the world during the last decades brings to
increased demand on natural resources and sources of energy. It leads to increase of mining opera-
tions that influenced on environment and ecological situation in the mining regions.

Thereupon, it is necessary to find new technological solutions on reclamation of the damaged
lands. Since the biggest man-caused object in any quarry that is not subject to reclamation is residu-
al space, the research works should be focused on decrease area of the residual space. The main cri-
terion of the improved reclamation quality is the land which are additionally renewed for the needs
of agriculture and civil and industrial engineering.

Key words: open cast mining, reclamation, residual space of quarry.

Cmamuws nocmynuna 6 peoakyuro 23.09.2014
Pexomenoosano x neuamu 0-pom mexu. nayxk M.C. Yemeepuxom
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OPENING OF DEEP HORIZONS OF CATOCA QUARRY WITH
CYCLIC-FLOW TECHNOLOGY AND WITH STEEPLY INCLINED
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AHHoTanus. V35105)keHbl OCHOBHBIEC HAIPABJICHUS PA3BUTHUS a1a30/100bIBAIOIICH MPOMBIILICH-
HocTH PecnyOnuku AHrosa. BeinosnHeH aHamu3 TOpHO-T€0JOTHYECKUX YCIOBUM OTPabOTKU Kapbe-
pa Karoka, KOTOpBIif MO3BOJIMI OMpPENENIUTh HANpaBiIeHUE IPY30MOTOKOB MPU MPUMEHEHUH LHUK-
JUYHO-TIOTOYHOM TEXHOJOTMHM TOPHBIX PAadOT ¢ KPYTOHAKIOHHBIMU KoHBeilepamu. OOOCHOBaHBI
THUIIBI BHYTPUKAPbEPHOTO U MOBEPXHOCTHOTO MEPErpy304YHbIX MYHKTOB. J[J1s1 MexaHu4yeckoro apo0-
JIEHUS] TOPHOM Macchl MpUHSATA IpoOHIIKa KpymHOro npoOnenus. Beibpan tun koHBeiepa, s KO-
TOPOro 060CHOBaHa KyCKOBAaTOCTh TOPHOM Macchl MPH €€ MOCTYIUIEHUU Ha KoHBeilep. OmnpeneneHo
pacmoio’KeHue BHYTPUKAPHEPHOTO MEPErpy30uHOro myHkTa. Ha ocHOBaHUM BBIIOJHEHHBIX HCCIIE-
JIOBaHM MpeIoKeHa cXeMa BCKPBITUS TITyOOKHUX TOPU30HTOB Kapbepa KaToka ¢ mpuMeHeHuem
IUKIUYHO-TIOTOYHOM TEXHOJIOTHH C KPYTOHAKIOHHBIM KOHBEHEPOM, KOTOpasi MO3BOJISIET MOBBICUTH
MIPOU3BOIMTENBHOCTD Kapbepa.

KitoueBble cjioBa: HMUKIMYHO-TIOTOYHAS TEXHOJIOTHS, KPYTOHAKIOHHBIN KOHBeHep, riy0okue
TOPU30HTHI Kapbepa.

Beenenmne. [{uknuuno-norouynast rexnosorus (L{IIT) ropasix padot HanbombiIee
pacnpocTpaHeHue moiayduia Ha kapbepax KpusbOacca. IIIT mpumensitor mpu yriiax
HaKJIOHA KOHBeHWepa N0 18°. BcekpbiTHE TOPU30HTOB OCYLIECTBISIOT IMOJ3EMHBIMU
BbIpaboTkaMu. [IpuMeHeHne cxeM BCKPBITUSI TOPU30HTOB MOJ3EMHBIMU BBIPAOOTKA-
MU 1 HEOOJIBILION YroJl HAKJIOHAa MarucTpajibHbIX KOHBEHEPOB MPUBOASAT K KOHCEP-
BallMM 3HAYUTEIbHBIX 3a11aCOB PY/bl, CHUKAIOT SKOHOMUYECKYIO 3P (HEKTUBHOCTD
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