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AHHoTaums. J[aHHOE HCcCIIe0BaHUE MOCBAIICHO NPobiieMaM, CBA3aHHBIM C PEKYJIbTUBALMEH KapbepOB MOCIIE OTKPBITBIX TOPHBIX
paboT, a Takke paccMaTpHUBaeT BO3MOXKHEIE ITyTH MX pemeHus. OTKpHITEIe TOPHBIE Pa0OThl, BHOCSIINE 3HAYUTEIBHBIN BKIAT B
HKOHOMHYECKOE DPAa3BUTHE, OCTABILIIOT 3a COOOH JaHAMAQTHI, CTAIKHBAIOIINECS C 3KOJOTMYECKHMH, COIUAIbHBIMH U
9KOHOMHYECKUMH npobaeMamMu. OCHOBHOE BHUMaHHUE HCCIIEIOBAHUS YICISETCS BCECTOPOHHEMY aHalM3Yy TPo0JIeM, CBA3aHHBIX C
MPOLECCOM PEKYJIbTHBAINH, BKIIOYAs OITOCPOYHBIE SKOJIOTUIECKUE TOCTIEACTBHS, OTCYTCTBHE CTAaHJAPTOB BOCCTAHOBIICHUS U
COIUAIBEHO-?KOHOMHUYECKYIO CIIOKHOCTb.

CyIecTBEHHOM YacThI0 UCCIEIOBAHMS SABIISIETCS H3yYEeHUE MOTEHIIMAIBHBIX IMyTeil 3()()EeKTHBHOTO PEeIIeHHUs 3TUX MpodaeM. DTo
BKJIFOYAET B ce0s TIIyOOKUii aHaIM3 MHHOBALMOHHBIX TEXHOJIOTHH, YCTOHYHMBBIX CTPATErHil IpaloCTPOUTENIBCTBA U HHUIIUATHB 10
BOBJICYCHHIO OOIIECTBEHHOCTH. AHAJIM3 COBPEMCHHBIX METOJOJNIOTHII M YCHEHIHBIX Keifc-cTaau IO3BOJSIET IPEIOKUTH
HPAaKTHYECKUEe PEKOMEHJAINK Ul 3aUHTEPECOBAHHBIX CTOPOH, I'PAJOCTPOMTENEH M 3KOJOrOB, CTPEMSIIMXCS K YCTOHUMBBIM
pCIICHUAM IpOOJIeM pPEeKyJIbTHBALUM KapbepoB. Pe3ynbTaTbl HcCleZOBaHHS CIOCOOCTBYIOT Goiee IiyOOKOMY MOHHMAaHHUIO
CIIO)KHBIX JMHAMMK, CBSI3aHHBIX C PEKyJbTHBAaLUEil 1OCNe TOPHBIX PabOoT, W MPEAOCTABISIIOT PEKOMEHIALMU Ul CO3/aHUs
9KOJOTHYECKH YCTONUYMBEIX U COLMAIBHO TapMOHUYHBIX JIAHAIIA(TOB.

IIpeamer uccienoBanusi: >(PGEKTHBHOCTb METOIOB PEKYJIbTHBALMM, BO3/ICHCTBHE TIOPHOJNOOBIBAIOLICH ACATEIBHOCTH Ha
OKPYXKAIOLIYIO CPeNy, TEXHOJIOTHH U NPAKTUKH BOCCTAHOBJICHUS TIOYB M PACTUTENBHOCTH, A TAKKE BO3MOXKHBIC SKOJIOIMYCCKUE
HOCJIC/ICTBHS M BBI3OBBI ITPHU MOTMBITKAX BOCCTAHOBUTH MPHPOIHBIC YCIOBHS HA ATUX TEPPUTOPHSIX.

Marepuajibl H METO/IbI: IPOBOAMIOCH H3YUCHHE HAYYHBIX MaTEPHUAJIOB H CTaThEH 110 TeMe BOCCTAHOBJICHHE HAPYIICHBIX 3¢MelTb.
JIns BBISBIICHHS 3aKOHOMEPHOCTEH Da3BHUTHS Pa3iMYHBIX TEPPUTOPUH C TMOBPEKICHHBIMHM IOYBAMH HCIHOJIB3YETCS METOJ
CPaBHUTENBHOrO aHalM3a. B naHHO# pabGoTe ObIIM PacCMOTPEHBbI TEOPETHYECKUE M IIPAKTUUECKHE ACHEKThHI, CBA3aHHBIE C
00BEKTOM HCCIIENOBaHUS, M CHENaHbl COOTBETCTBYIOLIME BBIBOJBL B mporecce orOopa MaTepualnoB, CBA3aHHBIX C TEMOMH
nyOJIMKalnK, a TakKe B XOJE aHalM3a MOJyYeHHBIX DPe3yJbTaTOB, ObUIM HCIIONB30BAaHBI CICIAYIONIME METOIbL: ASXyKIHs,
TEOPETHUECKUH aHAIN3, CHHTE3 U METOJl aHAJIOTHH.

Pesyabtarbl [IpoaHanu3MpoBaB MEXIAYHApOIHBI OIBIT, OBUIO BBIABICHO, YTO BO-NEPBBIX €CTh IpoOIeMa HCYE3HOBEHHMS
HPHUPOJHON PACTUTENBHOCTH, @ UMEHHO TOpHbIE PAabOThl MOTYT NMPHUBECTH K IIOJHOH YTpaTe €CTECTBEHHOTO PAaCTUTEIBHOIO
MOKpOBA, YTO CO3[AET TPYAHOCTH NMpPU BOCCTAHOBICHHH OHMOCHCTEMBI. BO-BTOPBIX €CTh MOYBCHHbIC MPOOJIEMBI, @ MMEHHO
HPOIIECCHl TOPHBIX PabOT MOTYT HApPYIIMTh MPUPOIHBIC CJIOH MOYBBI, YTO BIHUSET HAa €€ CTPYKTYpY, IIIOJOPOHE U CIIOCOOHOCTD
HOJIEP>KHBATh PACTUTEIBHOCTb.

B Tperhux ecTh MpoOIEeMbl CBS3aHHBIC C I'€OJOTMYECKHMU M3MEHEHUSIMH, a UMEHHO J00bIYa MOJIE3HBIX HCKONAEMbIX MOXKET
U3MEHUTh TEOJIOTUYECKYIO CTPYKTYPY MECTHOCTH, BIMSS Ha THIPOJIOIMYECKHE HPOLECCHl, penbed M pake reoXmMHUUEcKHe
CBOWCTBa 1OYB. B 4eTBEPTHIX ecTh MpobiieMa 3arpsi3HEHHE MOYBBI U BOJBI, & UMEHHO TOpHbIE PabOThI MOTYT MPUBECTH K
BBIOPOCAM TOKCHYHBIX BELIECTB B TOYBY M BOJHBIC CHCTEMBI, CO3/1aBasi MPOOIEMBI JUIsl PACTCHUH M JKMBOTHBIX. B MATHIX ecTh
npobiemMa 3po3us U 00BaNOB, a IMEHHO M3MEHEHHE pelibe)a W CTPYKTYpHI TPYHTa MOXKET BBI3BIBATH SPO3UI0 U OOBAIBI, YTO
ycyry06isieT npo0ieMsl peKyJIbTHBALMU. B IIecThIX ecTh mpobieMa HeYCTOYMBOCTh IPYHTA, @ HMEHHO IIPOLIECChl TOPHBIX PaboT
MOTYT C/IeNIaTh IPYHT MEHee YCTOWYHBBIM, YTO TIPUBOAUT K TPYJHOCTSM IPH CO3AaHUH YCTOWYHMBBIX PACTHTEIBHBIX COOOIIECTB.
B cenpMbIx ecTb Mpo0OIeMbl CBS3aHHbIE C OCTATOYHBIMU TEXHOT€HHBIMH 00BEKTaM1,a UMEHHO POo0iIeMa 3aKIIF0YaeTCs B HATMINE
OCTaTOYHBIX CTPYKTYp, OOOpYZOBaHHMs WJIM OTXOJAOB OT TOPHBIX pabOT CO3[aeT MPENSATCTBUS Ui HOPMAJIbHOTO Pa3BUTHUS
9KOCUCTEMBI.

Taroke uMeroTcs mpoOJeMbl C BOCCTAHOBIEHHEM OMOpPa3HOOOpA3Wsl 3aKIOYAeTCs 3TO B 3aTPyJHEHHS B BOCCTAHOBICHHU
€CTECTBEHHBIX COOOIIECTB PAaCTEHHMIT M )KUBOTHBIX, BKIIIOYAst PEIIKHE U ySI3BUMBIC BHIBL.

OTH po6IIeMbI MOTYT TOTPEOOBATH KOMIUIEKCHBIX M JJOITOCPOYHBIX YCIIHAHN st 9 EKTHBHON PEKYIbTHBAIIMH KapbepoB ITOCIIE
TOPHBIX padoT.

BbIBOABI: HA OCHOBAaHWH TPOBEAEHHOTO aHAIN3a JINTEPATYPHBIX 1 HOPMAaTHBHBIX JOKYMEHTOB IO TEME HCCIEHOBAHUS CIeIaH
BBIBOJ O TOM, YTO MJIsI YCHEIIHOI'O BOCCTAHOBJICHUS IOBPEXKIACHHBIX YYAaCTKOB 3€MJIM CHaydalia HeOGXOJlI/IMO C(bOle/lpoBaTb
MTOYBCHHBIN CJ'[OI‘/’I, CITOCOOHBIH YACPKUBATH CEMEHA TPaB U NPEAOTBPAIIATE NEPEMELIECHUE YaCTUL TEXHOICHHBIX MAaTEPUAJIOB HaA
coceiHUe TeppuTOpUH. UTOOBI YCKOPHUTH Iporiece (JOPMHUPOBAHHUS MOUYBEHHOTO ITIOKPOBA, PEKOMEH/IYETCSl IPOBECTU OTCHINKY Ha
TOBPEKIEHHBIX ydacTKaX. ToNIINHA pEKOMEHIyeMOTro TIOUBEHHOT'O CII0sl I0JKHA COCTaBIATh He MeHee 30—40 cm.

TlonGop pacTUTENbHBIX BHIOB JUIsl MOCAJKH Ha PEKyJIbTHBUPOBAHHOW TEPPHTOPHM JIOJDKEH OCYLIECTBIISITBCS C YYETOM
JTaHauadTHOTO MOAX0/a, YTOOBI 00ECIeUHTh HAMIYUIIYIO IPHKHBAEMOCTh H CXOJICTBO C €CTECTBEHHBIMH aHAJIOTaMH, a TAKXKe
YUYHUTBIBaTh (QYHKIHH PACTHTEILHOCTH B YKPEIUICHHH HEOOXOAMMBIX OMOT€HHBIX BELIECTB B MOYBE, TAKUX Kak a3oT. [IpumepHO
yepe3 40 neT Ha PeKyJIbTHBUPOBAHHOW TEPPUTOPHU MOXKET CIOKUTHCS CTaOWIBHOE COOOIIECTBO (IKOCHCTEMA), XOTS OHO HE
00s13aTeNbHO OyIeT CTPYKTYPHO aHAJIOTUYHBIM IIPHPOIHBIM 3KocucTeMaM. D(deKT aHTpOIIOTeHHOTO BO3EHCTBYS, BEIPaXKEHHBIH
B COCTaBe U OOMIIMH BHJIOB B TPABAHO-KYCTAapHUYKOBOM SPYCE, MOXKET COXPAHATLCS.

KirodeBble c10Ba: peKyIbTUBALNSA, KAPbEPhl, HAPYLICHHBIC 3€MIIH.
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BBEJEHME

B ycioBHSX CTPEMHTENBHOTO Pa3BUTHS TOPOJIOB U
MHTEHCUBHOTO HCIIOJIb30BAHMS MTPUPOIHBIX PECYPCOB,
poOJIEMbl PEKYTbTHBALUH KaphEPOB MOCIIE OTKPBITHIX
TOPHBIX PabOT CTAaHOBSTCSA AKTYaJIbHBIM W Ba)KHBIM
aCTeKTOM TPafgoCcTpPOUTENsCTBA. OTKPBITBIE TOpPHBIC
paboTBI, HECMOTPSI Ha CBOW 3HAUMTENBHBIA BKJIA] B
9KOHOMHYECKOE pa3BUTHE, OCTABISIOT 3a CcOOOH
3HAYNTEIIbHBIC TEPPUTOPUH c HapyLIeHHOH
9KOCHUCTEMOM, YTO NpEACTaBIsIeT co00il cepbe3HbIe
BBI30OBBI JJIsl YCTOMYMBOCTH M TApMOHHYHOTO Pa3BHTHS
COBPEMEHHBIX T'OPOJIOB.

[IpoOnembl peKyIbTHBALMH KapbEPOB OXBATHIBAIOT
HMIUPOKUHA  CIIEKTp ACIICKTOB, HayMHas  OT
9KOJIOTMYECKUX U COLMANILHBIX BOIPOCOB M 3aKaHYHMBasI
9KOHOMHYECKHIMH W apPXUTEKTYPHBIMH BBI30BaMH.
OTtcyTcTBHE 3¢ PEKTHBHBIX MEXaHU3MOB
BOCCTAHOBIEGHUSI W MHTETPAllMd O3THX OOMIMPHBIX
TEppPUTOPUIl  MOXKET TPUBECTH K  JAerpajaluu
OKpYXaloIlel cpeapl, yTpaTe OnopasHooOpazus W
CO3[JAHUIO COIMAJBHBIX HEPaBEHCTB B TOPOJCKHX
coo01ecTBax.

Llenbro JaHHOTO MCCIIEI0BAHUS SBIISIETCS TITyOOKHiA
aHaIM3 TPOOJieM pEeKYyJIbTUBALUK KapbepoB IIOCIE
OTKPBITBIX TOPHBIX pabor B KOHTEKCTE
rpafocTpouTeNnbCcTBAa. MBI CTpeMUMCS  BBISIBUTH
OCHOBHBIC TPYIHOCTH, C KOTOPBIMH CTaJIKHBAIOTCS
roposa IpU IOIMBITKE BOCCTAHOBICHUS HapyLIEHHBIX
TEpPUTOpPHU, a TAKXKE HPEIUIOKUTh KOHCTPYKTHBHBIC
pELICHUsT I CO3AAaHHS YCTOMUYHMBBIX M 3CTETHUECKH
IPUBJICKATENBHBIX TOPOACKUX TIPOCTPAHCTB. AHAIM3
3THX NMPOOJIEM HE TONBKO PACIIMPHUT Halle TTOHUMaHNE
BBI30OBOB B 00JIacTH PEKYJIbTUBAIMU, HO U TIOMOXKET
chopmupoBath crpareruu A Oojiee 3GhGHEKTHBHOIO
TPajOCTPOUTENBHOTO Pa3BUTHS B OyAyIIEM.

AHAJIN3 IYBJUKALIMA

B Hacrosimee BpeMs HaKOIUIEH OOMIMPHBIN 00BeM
TEOPETHYECKOT0 M TPAaKTUYECKOro Marepuana IIo

BOIIpocamM BOCCTAHOBJICHUA HapyHCHHBIX
J'IaHI[LHa(i)TOB, npuyeM  4acTb 3TOro  Marepualia
MnpeacTaBjicHa B CYHIECTBYHOIIUX HOPMATUBHBIX

JokymeHTax. COBpeMEHHbIE HCCIEJOBaHHSA B OITOH
o0JlacTH  OTIIMYAIOTCSl  KOMIUIEKCHBIM  ITOJIXOJIOM,
BKIIIOYAIOLIUM aHamu3 9KOJIOTHUYECKHUX,
HSKOHOMHMYECKHX M COIMANbHBIX acrekToB. OZHUM H3
KITFOUEBBIX MOMEHTOB pu BOCCTaHOBJICHUH
JTaHAMA(TOB SBISIETCS ONpPEAENEeHHE MX OyIyIIero
(hyHKIIMOHATIPHOTO Ha3HAYEHUS.

B JIaHHOU pabote NpOaHAIU3UPOBaHa
Hay4HOHCCIIE0BATEIBCKAS JTeparypa. Hnst
HCCIEN0BaHUS

OPHUHIMIOB M NMPOOJIEM PEeKyJIbTHBALMU KapbepoB
HOCJie OTKPBITHIX TOPHBIX pabOT OBUIM H3y4YEHbI
3apy0eKHBIC W OTCYCCTBEHHBIC PAaOOTHI CIIETYIOIIUX
asropoB: B.C. Kosanenko [1], Bpsokko B.I. [2],
Henoaes U.C. [3], Harshani H.M.D.[4], Baiicman SI.1.
[5], Dilly O. [6], JIesur C.41. [7], Troxnenkosa E.II. [8],
Koctun A.C.[9], Bruno S.S. [10].
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B HayuHO-MCcnenoBarenbckoil padore «M3yueHue
MHPOBOT'O U POCCHICKOTO OIIBITa MO Pa3padoTKe

ONITHUMAJIBHBIX IMyTeH PEeKyJIbTUBAIIMN HAPYIICHHBIX
3emenby aBtopa Henbaesa W.C. u Encykosoii E.IO.
onyOIMKOBaHHOH B xypHane «BectHuk EBpasuiickoit
Haykim» [3] pacMOTpeHHBI OCHOBHBIE MPOOIEMBI
PEKYJIBTHBALMH KapbepoB I0CJIE OTKPHITBIX TOPHBIX
paboT M 3Tambl peKyJIbTHBAIINY HAPYIICHHBIX 36MEIb.

Pamo4HBIC HOPMBI B OTHOLIIEHHUH JIHII, AEATEIBHOCTD
KOTOpPBIX NpHBENa K HAPYIICHHIO HIN YXYAIICHUIO
KadyecTBa 3eMelb (B T.4. B PE3yJbTaTe UX 3aTrPsA3HEHI)
Ha BCEX 3TaIax )KH3HEHHOTO [IUKJIA IPONU3BOICTBEHHBIX
00BEKTOB, 1O  00s3aTelbHOMY  OOECIEUYEHHIO
PEKYJIbTHBALMH TAKUX 3€MEJIb YCTAHOBICHBI MHOTUMHU
(enepabHBIMK 3aKOHAMHU:

ect. 13 3K PD;

ecT. 13,21, 60.12,60.14, 121 JlecHoro konekca P®;

e cT. 34, 39, 46, 78 3akona Ne 7-D3;

e cr. 11 3akona Ne 174-D3;

ecr.9,12,22,23.4,23.5 3akoHa «O Heapax».

OOmue mpaBmiIa NPOBEICHUS PEKYIbTUBALUH
3emensb yrBepxaeHs! [loctanosnenueM [IpaButenscTBa
P® ot 10.07.2018 Ne 800 (B pexn. ot 07.03.2019) [11] n
PETIIaMEHTHPYIOT:

* OCHOBHBIC Tpe6OBaHI/IH K pCKyJbTUBAIUU 3€MEIIb
C o00s3aTenbHOM pa3pabOTKOM, coriacoBanueMm (B
OTIPEJICJICHHBIX CIIy4asix) U YTBEP)KACHUEM IPOCKTa

PeKyJNbTUBALlMM  3€MEIb B COOTBETCTBUM  C
YTBEPKIACHHBIM COJECPKAHUEM;

*  TOPSNOK  OMNpENeNIeHHs  JUI, OO0sI3aHHBIX
pa3pabaTbIBaTh, COTJIACOBBIBATH W YTBEPIKIATh

IIPOCKTHI PCKYJIbTUBAIUN 3EMCJIb;

¢ OCHOBHBIC IPOLCAYPbI paSpa6OTKI/I, CorjraCoBaHHMA
U YTBCPKACHUA IMPOCKTOB PCKYJIbTHBAIIUNW 3C€MCJIb U
CPOKH HUX BBIIIOJTHCHU.

MATEPHAJIBI U METO/IbI
HCCJEIOBAHUMN

B nmannom pa3acice  ONMCBIBAKOTCA  MPONECCC
OpraHu3aluu SKCIICPUMEHTA, IPUMEHCHHBIC METOAUKH,
HCIOJb30BaHHAas amlraparypa; HAaroTCa HOZ[pO6HLI€
CBCACHUA 00 o00bekTe HCCIICAOBAHM; YKa3bIBACTCA
IOCJICA0OBATCIIbHOCTE BBIIIOJIHCHUA HUCCICAOBAHUA U

00OCHOBBIBACTCS BBIOOP HCIONB3YEMBIX METOJOB
(mabmroeHue, TECTHPOBAHUE, AKCIICPUMEHT,
J1a00pATOPHBIA  OMNBIT, AaHaIMW3, MOJCIMPOBAHUE,

U3y4eHHue U 0000IIeHNE U T. [I.).

PE3YJIBTATBI 1 UX AHAJIN3

OnHOWf W3 OCHOBHBIX TEXHHUYECKHX MpoOiIeM
ABTISICTCS HE00X0IMMOCTh BOCCTAHOBJICHHS
HapymIeHHBIX Mo4YB ¥ JaHamadToB. OTKPHITEIE

Kapbepbl OCTABILSIIOT IOcie cebs TIyOoKue sSMBI U
M3MEHCHHBIC T€OJIOTHYECKHEe (pOopMaluu, 9TO CO3IAeT
CJIOXHOCTH B TIpOIlecce UX BoccTaHOBIEHUs [6]. DTo
BKIIFOYaeT B ceOS HE TOJNBKO BOCCTAaHOBJICHUC
(¢u3M4ecKkoil  CTPYKTYpBl ~ MECTHOCTH, HO |
BOCCTAQHOBJICHHE TPHUPOAHOW (IIOphl W (ayHBI, YTO
MOXeT 3aHiATh jecatuierus [6]. Cruenyromei
MpoOJIeMOi  ABISIETCA SKOJIOTHYECKOE BO3ACHCTBHE,
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BBI3BAHHOE TOPHBIMU paboTaMu. DTO BKIIOYAET B ceOs
3arpsA3HCHUE MOYBBI M BOMABI TSKEIBIMH METaJIaMH,
XUMHUKATAMH M JPYTUMH BPEAHBIMH BCICCTBAMH.
DKOCHCTEMBI BOKPYT KapbepoOB MOTYT MOABEPraThCs
JIOJITOCPOYHOMY OTPHLATETILHOMY BO3JACHCTBUIO, YTO
co3JaeT npooIeMsbl 111 OMOpa3HOOOpa3Hs M 3J0POBbS
okpyxarommx cpen. ColuanbHble W HKOHOMUYECKHE
pOoOIIEMBI TAKKE UTPAIOT BAKHYIO poitb [5]. 3akpsiTre
KapbepoB MOXKET MPUBECTH K yTpare padouux MeCT U
COKpAILCHHIO JOXOJOB MECTHBIX COOOLIECTB, YTO
MOXKET BBI3BaTh COLMAJbHBIC HampshkeHHs. Kpome
TOTO, CTOMMOCTb DPEKYJBTHBALMM W JOJITOCPOYHOTO
yIOpaBICHUs] KapbepaMHd MOXeT ObITh (HHAHCOBO
HETOCHJIbHOI AJIst MHOTHX KoMIaHwui [12].

Pemienne 3TuX mpobiaeM TpeOyeT KOMILIEKCHOTO
MOAXOAa,  BKIouas  pa3pabotky 3 dexTHBHBIX
TEXHOJOTHI PEKYIbTUBALIMH, CTPOTHE IKOJIOTHUCCKHE

HOPMBI, AaKTHBHOE Y4YacTHe OOLIECTBEHHOCTH W
pa3paboTKy yCTOWYHMBBIX MOJENEH  yIpaBIICHUS.
OnmHako,  HECMOTpS  HAa  CJIOXHOCTh  3ajad,

PEKyJIbTHBAIMA KapbepOB OTKPBITOTO THIA OCTACTCS
B)XHBIM HAaIlPaBJICHUEM JUIS COXPAHEHHS IPHPOIHBIX
pecypcoB u obecrieueHus yctoitunoro oyaymero.[Ipn
BOCCTAHOBJICHHH TEXHOTCHHBIX OOBEKTOB BAXKHO
YUYeCThb, YTO TPOLECCH JaHAMA(THOW PEeKYJIbTHBALIMN
TPeOYIOT KOMIUIEKCHOTO U COTJIACOBAaHHOTO MOAXOAA.
OCHOBHOW 1ENbI0 PEKYJIbTUBALIMUA JOJKHO OBITH
CHIDKEHHUE 3aTpaT IPU OJHOBPEMEHHOM JOCTIHKEHUU
MaKCUMaJIbHOTO 3KoJormueckoro 3ddekra, BKIOYASL
YMEHbBIIICHHE BOJHOM 3pO3MH U JeILMU, a TaKxKe
yIIydIIeHne OO0Imei KOJIOrmdecKoil 0OCTaHOBKH [5].
CoBpeMEHHBIE CTPAaTeTu PEKYNbTHBALNH yUUTHIBAIOT
TPHY KIFOUCBBIX ACHEKTa: HKOJIOTUYECKHUH, COI[HAIbHBIN
1 SKoHOMHUUeckuil. MccnenoBanne naHHOHN MPOOIIEMEL,
OPHEHTHPOBAHHOE TOJBKO HA OJMH WM ABA U3 3THX
HalpaBlEHUI, MOXET TMpPeIOoCTaBUTh  HEIMOJHOE
npencrapieHne o mpoucxonsmeM [6]. [Ipumenenue
METOJIOB  JaHamadTHOro JAu3aiiHa B Ipolecce
pPEeKYJIbTHBAllMM  OTKPHIBAET  BO3MOXKHOCTH  JUISt
pa3BUTHUsI YHUKaJIbHOCTH PErnoHa W (HOPMHPOBAHUS
MOJIOKHUTEIBHOTO HMHDKA BOCCTaHOBJICHHOM
TEPPUTOPHUH.

OCHOBHBIMH npobiemMaMu PEKyYJIbTHBALIN
HapyIIEHHBIX 3€MeNb SBISETh B MEPBYIO oOYepelb
MOJNHAasE  yTpaTa  €CTECTBEHHOTO  PacTUTEIHEHOTO
MOKPOBA, YTO CO3/1aeT TPYAHOCTH PU BOCCTAHOBIICHUH
OuocucTeMbl Kak enuHoro nenoro [1]. Camu nmpoueccst
TOPHBIX pabOT HAPYIIAIOT NPUPOJIHBIE CJIOU OYBBI, YTO
BIHMSET Ha €€ CTPYKTypy, M, CIelOoBaTelbHO, Ha ed
IUIOIOPOJTHE u CHOCOOHOCTh MOJJIEPIKUBATh
pacTUTeNBHOCTh. Tak jkeecTh mpobieMa 3po3ust U
00BaJIOB, a2 UIMEHHO U3MEHEHHE penbeda U CTPYKTYpHI
TpyHTa MOXET BbI3BIBaTH 3PO3UI0 M OOBAIbI, YTO
ycyryousier mpoOieMbl peKyJIbTHBalMU.  TpobieMa
HEYCTOWYHMBOCTh I'PYHTA, & MIMEHHO IPOIECCH TOPHBIX
paboT MOryT caenaTh TPYHT MEHEe YCTOWYMBBIM, YTO
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OPUBOAUT K TPYAHOCTSM IPH CO3JaHHH YCTOWYHBBIX
pacTuTebHbIX coobiecTs [5].
Jnst yerenrHoi peKynbTHBAIUMK B TIEPBYIO OYepelb

TpebyeTcst chopMHUpOBAThH [IOYBEHHBIN cJoH,
CIIOCOOHBII YIEpKUBaTh ceMeHa TpaB u
MpeNOTBpPAILATh pacnpocTpaHeHue YacTHUIL

TEXHOI'€HHOT0 MaTepHaja Ha cOceiHue ydacTku [1].
Xummdeckuii coctaB  (opMupyommxcs TOYB Ha
TEXHOT€HHBIX OOBEKTaX CYIIECTBCHHO 3aBHCHT OT
COCTaBa MOJCTHUJIAIOIINX MOPOA, B JaHHOM CIIydae, OT
MaTepHalioB MPOMBINUICHHBIX OTX0HOB [7]. Bmecte ¢
TEM, OCHOBHOC BHHMAaHHE HCCIEIOBaTeNed U
WCIIOJTHUTENICH PEeKyJIbTUBALIMOHHBIX DPabOT ClienyeT
HAIMPaBHUTh Ha BOCCTAHOBICHHE IUIOAOPOANUS OUBHI [ 7].

BonbmmHaCTBO HccieaoBaTenei OTpULIATENILHO
OTHOCHUTCSI K €CTECTBEHHOMY 3apaliuBaHUIO
MIPOMBIIUICHHBIX OTXOJI0B " MPEANOYUTACT
nmpuMeHeHne TmouBeHHOro cios [1]. Hekoropeie

CUMTAIOT, YTO M J(PQPEKTUBHOH pPEKyIbTHBAIIUN
JIOCTATOYHO CJI0SI TOMLMHOM 30 cM, Tak KakK MpH TaKou
MOIITHOCTH JOCTUTAETCs MAaKCHMAaJIbHOC HAaKOIUICHHE
opranudeckoro BemecTa [1]. B To Bpems kak npyrue
YTBEPXKIAIOT, 4YTO Ui JOCTIDKCHHSA 3(P(EKTUBHBIX
pe3ynbTaToB HeoOxoanmo He MmeHee 40 cM, a mydie
okoio 50 cMm mouBeHHoro cios [7]. CymecTByeT u
TpeTbe MHEHHE, COTIACHO KOTOPOMY HAHECEHHE Iake

30-40 cM TOYBEHHOrO CJIOS He ObecreunBaeT
3HAYUTEIBHOTO () dhekTa.

Uccnenosatenn  BBIPQKAOT  MHEHHE,  4YTO
HelenecooopasHo OKUJATh €CTECTBEHHOIO

3apalvBaHNs TEXHOT€HHBIX 00BEKTOB, JaXXe €CIIM OHU
TIOKPBITHI TTOYBEHHBIM CJIOEM, IIOCKOJIBKY 3TO HE
npuBeieT K (GOpPMUPOBAHHUIO OMOJIOTHYECKH aKTHBHON
cpenst [8]. dms cTUMYNMHpOBaHHS POCTa PAacTCHUH Ha
PEKYJIbTHBHPOBAHHBIX ydJacTkax MpeAIaraeTcs
UCITIOJIB30BaTh ~ PAacTBOPBl  TYMHMHOBBIX  BEIIECTB,
KOTOpPbIE MOXHO M3BJIEKATh U3 KOMIIOCTOB M3 TBEPJBIX
KOMMYHaJIbHBIX ~ OTX00B  [28]. HccnemoBatenu,
Bkimtouass EropoBa A.A. W 1p., MOMAYEPKUBAIOT, UTO
WHHOBAIIMOHHbIE METOJbl PEKyJIbTHBALMH, TaKHE KaK
BBIOOp KOPEHHBIX BHJOB JaHHOTO JaHimadra s
3aceBa M IOCAJKH HA MECTE€ TEXHOTCHHBIX OOBEKTOB,
MOTYT YCKOPHUTH Iporecc 3apactanus [27]. C menbio
YCKOPEHHMs 3apacTaHusl Ha y4acTKax OTBAJIOB TOPHBIX
TIOPOJ PEKOMEH/IYeTCSI COXPaHATh NMPOCTPAHCTBEHHYIO
HEOJHOPOAHOCTh TEPPUTOPHH, NTOCKOJIBKY HEeOOJbIINe
Tiepenazbpt BBICOT Oynyt CIoCcoOCTBOBATh
(OpPMHPOBAHUIO aKKYMYJIATHUBHBIX (GopM penbeda,
criiakuBasi Kojiebanus sKojorundeckux pakropos [30].
Crnenyer OTMETUTH, YTO ClelHaNbHbIEe (UTOIEHO3BI,
CO3JJaHHbIE ISl  BOCCTAHOBJIGHUWs  JIaHAMIA(TOB,
UCTIOJIB3YIOTCSI HE TONBKO IPHU  PEeKyIbTUBAIUU
TEXHOT'€HHBIX OOBEKTOB, HO TaKXe JUIS O3EJICHEHUS
TOPOJCKUX TEPPUTOPUA B HEKOTOPBIX PErHoHax
Poccun,
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Puc. 1.Cxema ¢popMupoBaHue MOYBEHHOTO U PACTUTEIBHOTO MOKPOBOB € IIOMOIIBIO TeoTeKeTus [15].
Rice. 1. Scheme of formation of soil and vegetation cover using geotextiles [15].

HUccrnenoBanms Bungart u Huttl [14] ykaspBaroT Ha
BO3MOXKHOCTh CO3JIaHMsl IUIAHTaLlMH C KOPOTKUM
CEeBOOOOPOTOM Ha TEPBOW CTAJUU OHOIOTUUECKOI
pekynbTHBalMK, emé 10 (OPMUPOBAHUS JIECHBIX
9KOCUCTEM (3aCeB TpaBamH). JTO MO3BOJIAET AOCTUYb

IKOHOMHYECKOU PUOBLTH H, napajuiespHoO,
CIOCOOCTBYET (hopMUpOBaHHIO IMOYBEHHBIX
TOPH30HTOB. DTOT TOAXOJ TPHUBICKATECICH TEM, UTO
MIPEIOCTABISICT BO3MOJKHOCTH MTOTyYHTh
JIONOJHUTENIbHBIE  BBITOABL. OIHAKO HEOOXOIUMO

YUHUTBIBATh, YTO PEKYIGTUBALMOHHBIE PAOOTHI TOIDKHBI
MPOBOAWTBCA TaK, 4YTOOBI HE HAaHECTH yImepo
(OpPMHPOBAHUIO  TTOYBEHHO-PACTHTEIBHOTO  CJIOSI.
Oxosno 3 ner HeoOXoaMMo, 4TOOBI cHOpMHPOBAIICS
IUTOTHBIA TpaBsHOM moxpoB [3]. [anbire HEOOXOTUMO
MPOU3BECTH TIOCEB JIECHBIX KYJbTYp, U B TeueHHe 5—6
JeT OyAeT NPOUCXOJUTh alalTalisl U IPUKUBAEMOCTh
cesirnes [3]. danee 1t opMHUPOBAHUS MOJTHOIICHHOTO
coo01ecTBa HEOOXOMMO HECKOJIBKO JIECSITKOB JIET.
CymecTBYIOT  pasiIU4HblE  THUOBI  Kapbhepos,
KIIAaCCU(PHUIMPYEMBbIE 10 HECKOJBKUM  OCHOBHBIM
xapakrepuctukaM. OJHOM M3 TakMX XapaKTEePUCTHK
ABJSIETCS  KPEMOCTh TOPHBIX IOPOJ, Pa3AeisIomas
MECTOPOX/ICHNS HA JIBA OCHOBHBIX THIIA: T€, KOTOPBIE
He TpeOYIOT NMPeABAPUTENILHOTO PBIXJICHUs! (Harpumep,
necyaHble I'PaBUIHO-TIECOUHBIE M TPaBUMHBIE), U Te,
KOTOpbIE HO/IBEPTaloTCsl Npe/IBapUTEIbHOMY
PBIXJIEHHIO (TaKHe KaK NeCYaHHK, U3BECTHSK, TPAHUT U
apyrue). BTopas  xapakrepuctuka - Xapakrtep
3aJeraHust TI0JIE3HOTO HCKOIIAeMOTro - pasfersieT
Kapbepbl Ha XOJIMHCTHIE (T€ T0JIe3HOE HCKOIIaeMoe
HaXOJWUTCSl BBIIIE OCHOBHBIX OTKaTHBIX IyTed u
pa3pabaTbIBaeMast I0poJia TPAHCIIOPTUPYETCS K MecTaM
nepepaboTKn BHU3 10Jl YKJIOH), TIyOWHHBIE (e
[0JIE3HOE  HCKOIIaeMOE€  3ajeraeT HIKe JTHEBHOU
MOBEPXHOCTH),  OOBOAHEHHBIE  (Te  MOJE3HOE
HCKOTIAaeMOE  pacloyIoKeHO  IMMOA  BOAOH) |
KOMOMHUpOBaHHbIe.  Jl[pyrue  THOBI  KapbepoB
ONPECIISAIOTCSl  YIJIOM MaJCHHS TOPHBIX IOPOA:
TOPHU3OHTAIIbHBIE, ITOJIOTOTIA/TAT0IITHE u
KpyTomagaronie. HakoHell, pa3iauyaroT Kapbepbl II0
BUJly pa3pabaTblBa€MOro I0JIE3HOTO HCKOIIAeMOoro,
TaKhe KaKk KaMEHHbIE, TPaBUIHBIC, IECYaHbIE, IECYAHO-

rpaBHUiHBIE, BAlyHHbIE (/1€ HCKOIIAEMOE IIPEICTABICHO
OTAENBHBIMH 00JIOMKaMu pasmepoM jgo 8-10 m) u
LIJIAKOBBIE METAJUTypPrUUECKHE.

OnmHOM W3 KIIOYEBBIX XapaKTEPUCTHK BbIOOpa
METO/a PEKYJIbTHBALMU SIBJISETCS THUI J00BIBAEMBIX
MIPUPOJHBIX pecypcoB. Hampumep, mocie u3BiIeYeHUs
YIJIs, OTKPBITBIE YTOJbHBbIE OACCEWHBI YaCTO 3aChINAIOT
U Ha ero Mecte (GOPMHUPYIOT 3eIEHBIE HAacaXAeHHUI. B
Cllydae  W3BECTHSAKOBBIX  KapbepoB  IOAXOA K
PEKYJIBTHBALMA MOXET BKIIOYaTh COXPAHEHHWE YacTH
TOPHOTO MacCHBa JUIS 3aIUTHI 3€JICHBIX HACAKACHHH,
KOTOpBIE OyIyT BOCCTAHOBJICHBI Ha MecTe JOOBIYU C
UCIIONIb30BAaHMEM  TeoTeKCTHIs.  Takke — 4acTo
H3BECTHSIKOBBIC Kapbepsl npeoOpaszyoT B
HCKYCCTBEHHBIE BOJJOEMBI MJIM 03€pa, CIIOCOOCTBYs HE
TOJIBKO BOCCTAHOBJICHUIO IIPUPOJIHOM BIIA’KHOM Cpelbl,
HO ¥ (hOPMHUPOBAHUIO NPUBJIEKATEIbHBIX JaHIIA(TOB.

Uro kacaeTcs OCHOBHBIX  (DYHKIMOHAIBHBIX
HalpaBJICHU HCIIOIBb30BAHUS PEKYJIbTHBHPOBAHHBIX
KapbepoB, KOTOpPhIE MOTYT OBITh TMPHUMEHEHBI W JUIS
KpbIma, BKITIOUAIOT ClIeAyIOIHe:

1. pekpealmoHHBIE 30HBI T.e. IIpeoOpa3oBaHME
PEKYJIbTHBHPOBAHHBIX KAPHEPOB B MTAPKH, 3aII0BETHUKN
WIN IpyTrHe MecTa JUIsl aKTUBHOTO OT/IBIXa, MPOTYJIOK U
MTUKHHUKOB.

2. BOJOEMBI JJIs pIOOJIOBCTBA U OT/bIXA: CO3IaHUE
HCKYCCTBEHHBIX BOJJOEMOB JIJIsl PHIOOJIOBCTBA U OT/IBIXA,
YTO CTaHET HPHUBJIEKATEIbHBIM MECTOM JIsl JTF0OUTENEH
PBIOHO JIOBJIH M CHOKOWHOTO OT/IbIXA.

B nenom, axTyanbHOCTh pelieHus mnpoOiem
PEeKYJNbTHBALMM  HApyLNIEHHBIX  TeppuTOpuil  He
BBI3BIBACT COMHEHHH. Crenyromum 3TAIoOM
WCCIIEIOBAaHHUsI aBTOPOB OyleT NomnbITKa 0000IIUTH
BO3MOXKHBIE BapUaHTHI ApPXHUTEKTYypHO-
IPaJlOCTPOUTENILHOTO OCBOGHMSI KaphepoB  pasHbIX
THIIOB W HX OnaroycrpoiictBa Juii COBPEMEHHOM
IKCILTyaTal|H.



CTpouTenbcTBO U TeXHOTeHHas Oe3omacHocTh Ne34(86) - 2024

BBIBO/bI

PexynbruBaiys KapbepoB MOCIE OTKPBITHIX TOPHBIX
paboT mpencTaBIseT COOOM BaXHOE 3BEHO B
COBPEMEHHOW TI'paJOCTPOUTENBHON Mapajurme, re
YCTOWYMBOCTb,  JKOJOTMYHOCTH W COLMAJIbHAS
OTBETCTBEHHOCTh ~ CTAHOBSATCS  IPUOPUTETAMHU B
(hopMUpPOBaHUU TOPOJCKOI cpelbl. DTOT MpoIecC HE
MNPOCTO  BOCCTAHABIMBACT  3€MENbHBIC  YYacCTKH,
3aTPOHYThIC TOPHBIMU PAbOTaMH, HO U TPEIOCTABISIET
BO3MOXXHOCTh TPaHC(OPMHUPOBATh 3TU TEPPUTOPUH B
ycTol4nBble ¥ (DYHKIHOHAIbHBIC MPOCTPAHCTBA IS
TOPOJCKOM KU3HHU.

OmHUM H3  KIIOYEBBIX  BBIBOJOB  SIBISICTCS
HEOOXOTUMOCTh MHTETPALUU MTOHATUS PEKYJIbTHBAIUU
B OOUIYyIO CTpPAaTETHIO I'PaJOCTPOUTEIHHOTO Pa3BUTHS
HapyIIEHHBIX TEPPUTOpUH B 1enoM. Paspaborka u
MPUMEHCHHE KOMIUICKCHBIX TUIAHOB PEKYJIbTHBALUU C
YY4ETOM  MECTHBIX  OCOOEHHOCTEH  CcrocoOCTBYET
CO3[JAHUI0 TAapPMOHHYHBIX TOPOACKUX JAaHAMAPTOB,
CIOCOOHBIX COYETaTh B ceO€ MPUPOJHBIC HIEMEHTHI U
COBPEMEHHbBIE HHPPACTPYKTYPHBIE PEIICHUSL.

BaXHBIM MOMEHTOM TAaKXKe SBJISIETCS BOBICUCHUC
xkuTeneit B mpoiecc pekynbruBanuu. Co3maHue
OOIIECTBEHHBIX TPOCTPAHCTB, MAPKOB, U BO3MOXKHOCTb
yyacTusi TpakaaH B (OPMUPOBAHMM KOHIEIIHU
BOCCTaHOBJIGHUsI ~ CIOCOOCTBYeT  (DOPMHUPOBAHUIO
TMO3UTUBHOI'O BOCIIpUATUA MNPOCKTAa W  YKPCIUIACT
COLIMAJIbHBIE CBS3U B OOIIECTBE.

Takke CTOUT OTMETHUTb,
KapbepoB IIOCIE TOPHBIX paboT TMPenoCTaBiIseT
ropojiaM  BO3MOXXHOCTh  JHMBEPCUPHKAIUH  HUX
¢dyukuponagpHocTH. CO3MaHUE PEKPEAllMOHHBIX 30H,
WHHOBAI[MOHHBIX  KJIACTEPOB WM  JaXKE  IKUIIBIX
KBapTaloOB  Ha  OCHOBE  OTPECTAaBPHPOBAHHBIX
TEPPUTOPUIL MOKET CTATh APAUBEPOM JIS IPUBIICUCHUS
HOBBIX  WHBECTHUHMA ®  yiuydinieHuss  oOrieit
SKOHOMHUYECKOW JUHAMUKHU TOPOJa.

Takum o00pa3oM, peKyJIbTHBAUA KapbepoB B
KOHTEKCTE TPaJIOCTPOUTEIHCTBA MPEJICTABISIET COO0M
HE TOJIBKO JKOJOTHYECKYIH0 HEOOXOIUMOCTb, HO |
CTpaTernuecky Ba)KHOE HalpaBlieHWe sl CO3JaHus
YCTOWYMBBIX, JKU3HECTIOCOOHBIX W BIOXHOBISIOIIUX
TOPOJICKUX MPOCTPAHCTB.
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PROBLEMS OF QUARRY RESTORATION AFTER OPEN MINING

Shatilo T.F.%, Sidorova V.V.2,

V.1. Vernadsky Crimean Federal University, Academy of construction and architecture,
181, Kievskaya str., Simferopol, 295050, Russian Federation
E-mail:1 tih.schatilo@yandex.ru,2 nucikBBC@yandex.ru,

Abstract. This research delves into the challenges associated with the reclamation of quarries following open-pit mining activities
and explores viable solutions. Open-pit mining, while contributing significantly to economic development, leaves behind
landscapes marred by environmental, social, and economic issues. The focus of the study involves a comprehensive examination
of problems related to the reclamation process, including long-lasting ecological impacts, the absence of standardized restoration
procedures, and social and economic complexities.A significant aspect of the research is the exploration of potential pathways to
address these challenges effectively. This involves an in-depth analysis of innovative technologies, sustainable urban planning
strategies, and community engagement initiatives. By scrutinizing contemporary methodologies and successful case studies, the
study aims to provide practical insights and recommendations for stakeholders, urban planners, and environmentalists seeking
sustainable solutions for quarry reclamation problems. The findings of this research contribute to a better understanding of the
complex dynamics involved in post-mining reclamation and offer guidance for creating environmentally resilient and socially
harmonious landscapes.

Materials and methods: a study of scientific materials and articles on the topic of restoration of disturbed lands was carried out.
To identify patterns of development of various territories with damaged soils, a comparative analysis method is used. In this work,
theoretical and practical aspects related to the object of study were considered and appropriate conclusions were drawn. In the
process of selecting materials related to the topic of publication, as well as in the analysis of the results obtained, the following
methods were used: deduction, theoretical analysis, synthesis and the method of analogy.

Results: After analyzing international experience, it was revealed that, firstly, there is a problem of the disappearance of natural
vegetation, namely mining operations can lead to the complete loss of natural vegetation cover, which creates difficulties in
restoring the biosystem. Secondly, there are soil problems, namely mining processes can disturb the natural layers of the soil, which
affects its structure, fertility and ability to support vegetation.

Thirdly, there are problems associated with geological changes, namely, mining can change the geological structure of the area,
affecting hydrological processes, topography and even geochemical properties of soils. Fourthly, there is the problem of soil and
water pollution, namely mining can lead to toxic emissions substances into the soil and water systems, creating problems for plants
and animals. Fifthly, there is the problem of erosion and landslides, namely changes in the topography and structure of the soil can
cause erosion and landslides, which aggravates the problems of reclamation. Sixthly, there is the problem of soil instability, namely
processes mining operations can make the soil less stable, which leads to difficulties in creating sustainable plant communities.
Seventhly, there are problems associated with residual man-made objects, namely the problem is that the presence of residual
structures, equipment or waste from mining creates obstacles to the normal development of the ecosystem.

There are also problems with the restoration of biodiversity; these include difficulties in restoring natural communities of plants
and animals, including rare and vulnerable species.

These challenges may require comprehensive and long-term efforts to effectively reclaim quarries after mining operations.
Conclusions: Based on the analysis of literary and regulatory documents on the topic of the study, a conclusion was made: in order
to successfully restore damaged areas of land, it is first necessary to form a soil layer capable of retaining grass seeds and preventing
the movement of particles of technogenic materials to neighboring territories. To speed up the process of soil cover formation, it is
recommended to carry out backfilling in damaged areas. The thickness of the recommended soil layer should be at least 30—-40 cm.
The selection of plant species for planting in reclaimed areas should be carried out taking into account a landscape approach to
ensure the best survival rate and similarity to natural counterparts, and also take into account the functions of vegetation in
strengthening essential nutrients in the soil, such as nitrogen. After about 40 years, a stable community may have developed in the
reclaimed area, although it will not necessarily be structurally similar to natural ecosystems. The effect of anthropogenic impact,
expressed in the composition and abundance of species in the herb-shrub layer, may persist.

Key words: : reclamation, quarries, and disturbed lands.
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