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YKa3aHo, YTO OTKPBITHIA CHOCOO TOOBIYM MOJIE3HBIX HMCKOMACMBIX IIPEAIOJIAracT
OOJIbIIINEG HAPYIICHUS TMMOBEPXHOCTH 3€MJIH, a, CJCIOBATEIbHO, HAJIMYUC BBIPAOOTAHHBIX
KapbepoB TOCJIE OKOHYAHHUsS JOObIUU. OTMEUEHO, YTO TMOCKOJIBKY ILIONIAIA 3TUX KapbepoB
BECbMa 3HAYMTENIbHBI, CYIIECTBYET IMpoOJieMa IO BO3BPAIICHUI0O UX B XO35AWCTBEHHYIO
JIeATENIbHOCTh, KOTOpas PEIIacTCs Pa3IMYHBIMH IYyTAMH, B TOM 4YHCJIE PEKYIbTHBAIIUCH.
Hepe‘-{I/ICHeHBI TPAAUIUOHHLBIC HAIIPaBJICHUA BOBJICUYCHHA BI)Ipa6OTaHHI>IX KapbCpoOB B
XO3SHCTBEHHBIH 000pPOT (CO37aHUE CENBCKOXO3SHCTBEHHBIX YTOIUi, CTPOUTEIbCTBO,
JICCOHACAXICHHS, CO3JaHUE MPYJO0B, MApKOB, 30H oTAbixa). CrenaH BBIBOA: HOCKOJbKY
BbIpa0OTaHHBIE TOP(SIHBIE MECTOPOXKICHHS O00J7aJaf0T SPKO BBIPAKEHHOW CICIU(UKOH,
OFpaHPI‘-IHBaIOIlIeﬁ X BBCACHHUC B XO3ﬂﬁCTBeHHyIO ACATCIIbHOCTh, JI1 HHX CaMbIM
AKTyaJIbHBIM KOMIUIEKCHBIM HCIIOJIb30BAHUEM SIBJISCTCS CO3JaHUE MPYIAOB C MOCIEIYIOIINM
3apbIOJICHUEM.

Kniouesvie cnosa: BeIpabOTaHHOE MECTOPOXKIICHHE, TIOJIE3HOE UCKOITAEMOe, KOMILICKC-
HO€ HUCIIOJIb30BAaHUEC, peKy.]'II)TI/IBaHI/IH,3apBI6J'I€HI/IC, TOp(i)fIHI/IK, X03AiCTBEHHAS ACATCIIBHOCTD.
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BBEJEHUE

OpHol U3 BaKHEWIINX oTpaciiel MpoMbIlIeHHOCTH P® sBisieTca 100bIYa MONIE3HBIX
uckomnaemsbix (ITH). HoBas snoxa Heapomnosb3oBaHus Hayangachk B Poccun Bo Bpemena Iletpa |
Y IIPOAOJDKAETCS 10 CUX IOP.

Haubonee Baxxusie [T MOKHO pa3ienuTh Ha TPU IPYIIIBL:

roptoune (HeTh, ra3, yroijib, TOPIOYHE CIAHLIBI, TOPD);

pyaHble (Kele3o, aJOMUHHMNA, XpOM, MapraHel, THUTaH, BOJb(pam, Melb, LHHK,
30JI0TO, YpaH);

HepyJIHble (CTPOUTENbHBIE MaTepHajbl, CAMOLIBEThI, MOJ3EMHbIE BOJbI, CHIPbE MJIS
XUMHUYECKON IPOMBIIIIEHHOCTH, IParolleHHbIE KaMHH).

Jlo6bI4a OCyIIECTBISAETCS Pa3InYHBIMU CIIOCOOaMU:

JPAKHBIM;

THJIPOTEXHOJOTHYECKUM (CKBAXHHHBIM);

MIO/I36MHBIM, OTKPBITHIM (KapbEePHBIM) H TIP.
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Kopennbie mpeoOpa3zoBaHusi TPUPOIHBIX JAHIIIAPTOB MPOUCXOAAT mpu no0brde TN
OTKPBITBIM CITOCOOOM. JIaHHBIN BUA TEXHOTEHHOTO BO3CHCTBUS NMPUBOAUT K HAPYIICHUIO
BEPTUKAIBbHBIX U TOPU3OHTAIBHBIX CBsI3el B naHamadTe, B pe3yabTaTe BOSHUKAIOT Pa3HOTO
pola HapylleHHs CTPYKTYpbl U (YHKUMH HE TOJBKO T'€OCHUCTEMBI, ITOABEPTaOLIeHCs
HEIMOCPEJICTBEHHOMY Ipeo0pa3oBaHUI0, HO M CHUCTEM, Oojiee WJIM MEHee OTJAJICHHBIX OT
uee [1].

OTKpBITHIN (KapbepHBIil) ciocod — OJIMH U3 CaMbIX pacnpocTpaHeHHBIX B Poccuu; o
UCTIONB3YeTCs, KOTJa Heapa HaXOAATCS Ha HeOONbUIoNW riayomHe. Y 3Toro cmocoba MHOTO
MPEUMYIIECTB: BBICOKAsl MPOU3BOJIUTEIBHOCTh, BO3MOXKHOCTh PabOThl KPYMHOTradapuTHOTO
000py/0BaHUsl, OTHOCUTEIBHO HU3Kas CTOMMOCTb pa3pylleHus ropHsix nopoi. Ho ects u
HEJOCTaTKH, CpeOud KOTOPBIX CaMblii TJIaBHBIH — HapyIIEHHE 3EMHOW IOBEPXHOCTH.
[TocneaHee NpUBOAMT K BO3HMKHOBEHMIO Psiia SKOJOTMYECKHX MPOOJIEM: 3arpsa3HEHHUIO
BO3/lyXa, UCTOILIEHUIO 3aI1acOB BOJIbI, OMIOJ3HAM U T. [I.

I'maBubie mapameTpsl Kapbepa (pa3pe3a) — 3TO COBOKYIMHOCTb XapaKTEPUCTUK
(HampuMmep, TaKMX Kak ITyOMHa Kapbepa, IIMpUHA Kapbepa IO BEpXy, Yroyl oTkoca O0OpTOB
Kapbepa, 00beM BCKPBIIIU, POU3BOJAUTEILHOCTh Kapbepa, CPOK CIYKOBI U T. 1.), KOTOPbIE
OTIpEeAeINAIOT pa3Mepbl U (HOpMy TOpHOI BBIPAOOTKH, a TaK)KE€ OCHOBHBIE TEXHOJOTUYECKUE
npoueccsl 100b19u [IM oTKpBITEIM criocoOoM. DTU mapaMeTpbl UTPAIOT KIOYEBYIO POJIb MPU
MPOEKTUPOBAHUHU U IKCIUTyaTallud KapbepoB.

[Ipy mnnaHupoBaHWU pPa3pabOTKHM OTHOCHTEIHHO OJHOPOTHBIX MAcTOOOpA3HBIX
MecTtopoxaeHuit [T oTkpbITEIM crtocOOOM, KOT/Ia 3eMHasi MOBEPXHOCTD MPEACTABISAET COOOM
paBHUHY, 3ajjaua YCTAHOBJIEHHWS KOHEYHON IIyOMHBI Kapbepa pellaeTcsi aHaJIUTHYECKUM
metonoMm. Jlns kpyteix 3anexxedd [IM nmannas rnyOuHa paccuuThiBaeTcs 1Mo Gopmyne
npodeccopa b.I1. boromto6osa [2]:

MeKrpkys

H, = —mprns
k™ ctgBy + ctgBy’

Tac my — rOpu3OHTAJIbHAsA MOINHOCTH 3aJICKH ITOJIC3HOI'0 MCKOIIa€MOI'0o, M; krp — FpaHI/I‘IHBII;'I

K0P DUIHEHT BCKpbImH, M /M; ky— Kodddumment m3pnevenns 1M u3 wemp; S, — yrom
OoTKoca Hepabouero Oopra Kapbepa €O CTOPOHBI BHCSUYEro OOKa 3aleXH MOJE3HOro
HCKOIIaeMoro, Ipaayc; [5, — yroji oTkoca Hepabodero 6opTa Kapbepa cO CTOPOHBI JISKAaYero
Ooka 3anexu [1U, rpan.

Bosbiioe KOJIMYECTBO MECTOPOXKACHUH pa3padaThiBaeTCs B TPAHUIAX HACEIEHHBIX
INYHKTOB, YTO LEJIeCOO0pa3HO C TOYKM 3pEHHUs MPOM3BOJCTBA MPOAYKIHMU U MOCTaBKU
CTPOMTENBHBIX MaTepuanoB. Ho BO3HMKaeT MHOTO BOIPOCOB O NMPABOBOM cTaryce oTpado-
TaHHBIX KaPhEPOB U UX JalIbHEHIeM Hcnosib30BaHuH [3]. Pemienne ux 3aBUCUT OT CTaauu, HA
KOTOPOH B JAHHBI MOMEHT HaXOJAUTCS Kaphep, — €ro )KU3HEHHOTO IMKIIA, T. €. COBOKYITHOU
MOCJIEIOBATEIbHOCTH 3TallOB Pa3BUTHs, KOTOpBIE IMPOXOAMT Kapbep 3a IEpHOJ] CBOETO
CYIIECTBOBAaHMSI, U KOTOPBIE MOTYT OBITh U300pa’keHbI B BUJIE CXeMBI (puc. 1).

Jlnist yMeHbILEHUs OTPULIATEIbHOIO BO3/IEHCTBHSI HA OKPYXKAIOIYIO CPEly CYIIECTBYET
KOMILJIEKC BOCCTaHOBHTEJIBHBIX MPeoOpa3oBaHU Kapbepa, CHCTEMaTH3alus W 0000IeHne
KOTOPBIX SIBJISIFOTCS LEJISIMU JIaHHOW CTaThU.
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xossiicTBeHHOE
HCIOJIB3OBAHHE

Puc. 1. )KuzHeHHbIi 1IUKII Kapbepa

CIIOCOBbI KOMIVIEKCHOI'O UCITOJIb30OBAHUA
BBIPABOTAHHBIX MECTOPOKJIEHWM IMOJIE3HBIX HCKOIMAEMBIX

Bce Mepbl M TEXHOJIIOTMUECKHE pEeUIeHUs, NpPEeANpUHUMAEMbIE i MUHUMH3ALUN
yiiepba OT TIJaBHOTO HEAOCTaTKa OTKPBITOrO crocoda (pa3pylieHus 3eMIIH), MOXKHO
CrpYNIHUPOBATh M0 CIEAYIOIMM HANpPAaBJICHUSM: YMEHBIIEHUE 3EMIIEEMKOCTH OTKPBITBIX
TOPHBIX pabOT; BOCCTAHOBJIEHHE HAPYIIEHHBIX 3€MENb; CO3JaHUE HOBBIX MPOCTPAHCTBEHHBIX
¢dbopM C BBICOKON XO3SMCTBEHHOM, SCTETUYECKON U peKpeallMoHHO# 1leHHOCThIO [4]. MHOoTHE
TOpHBIE NPEANPUATUS €Ile Ha CTaAuM Pa3pabOTKH Kapbepa BKIIIOYAIOT B MPOEKT METOMbI
UCIIOJIb30BaHUs Kapbepa nocie BeipadboTku 1.

KonuuectBo m06wTHIX [IU B PO B 2023 1., M0 nanubiM PoccraTta, mokazaHo Ha puc. 2.
Kak MOXHO BUJIETh, OTPOMEH U 00bEM BBIPAOOTKH.

Crioco0oB ¥ CpeCTB MO OCBOECHUIO BBIpAOOTaHHBIX IUIOIIAnAe Henp pasnunuHbix [N
MHOXecTBO. OJIMH U3 TaKUX CIIOCOO0B — pekyabTuBanusa. OHa mpeacTasiseT co0oil necTus
[0 IPEJOTBPAIIEHHIO Jerpajaliii 3eMeslb U (WIM) BOCCTAHOBJICHHE UX IUIOAOPOIUS IyTEM
NPUBEICHUS 3€MEeNb B COCTOSIHHE, NMPUTOAHOE JJii UX NPUMEHEHHS B COOTBETCTBHM C
LIEJIEBBIM HA3HAYEHUEM M PA3pEIICHHBIM HCIOJIb30BAaHUEM, B TOM YMCJIE IIyTEM yCTPaHEHMS
MOCNEACTBUM 3arpsi3HEHUs] MOYB, BOCCTAHOBJIEHMS IUIOJOPOAHOIO CJIOS MOYBBI, CO3JaHUS
3alUTHBIX JIECHBIX HacaxJeHuu [5]. PekynabTuBalMs HApYHIEHHBIX 3€MENb U 3€MEJIbHbBIX
YYaCTKOB, KaK IPaBHJIO, MPOMCXOJUT B paMKax KIIOYEBBIX HANpPaBJIEHUH peaduiIuTalnuu
0TpabOTaHHBIX 3€MelNb: CEebCKOXO3SHCTBEHHOTO, JIECOXO03SIMCTBEHHOTO, PBHIOOXO3IHCTBEH-
HOT0, CTPOUTENIHHOTO.

Becmnux Teepckozo 20cyoapcmeeno20 mexHuiecko2o yYHugepcumemd.
Cepusa «Texnuueckue nayku». Ne 2 (26), 2025

28



W3BecTHsIK
To 1,8 Mma T
(77,8 wm 7) pb ( )

I'panur (8,1 muH T)

I'nuna (20,9 muH 1)

Iecox (10,875 mutH T)

VYromns (430 miH T)

Puc. 2. Yposens n06srau [T B Poccuu B 2023 .

CymecTByeT 1Ba OCHOBHBIX METO/1a TUIAHUPOBAHUS PEKYJIbTUBAIIMOHHBIX padoT:

IIPOEKTUPOBAHNE PEKYJIbTUBALIMH, KOTOPOE MPOBOAMTCS ellie A0 Hauyana noosruu 11
WM, TI0 KpaiHel Mepe, 3aJ0JIro 10 €€ 3aBEepIICHUsA. JTOT MPOLECC AAeT OO0JIbIe BO3MOX-
HOCTEH JUIsl CO3/JaHNsl MHTEPECHBIX JIaHAAPTOB HA y4acTKaX TOPHBIX pabOT U MUHUMM3ALUU
BO3JI€HICTBUS TOPHBIX pabOT HAa OKPYKAIOIIYIO CPEY;

COCTaBJIEHHE ITPOrpaMMbl PEKYJIBTUBALIMH 110CIIE 3aBEPLICHUs TOPHBIX paboT. J{aHHbIN
MOJXO/J SIBJISIETCSI CAMBIM CJIO’KHBIM, JOPOTOCTOSIIIIMM U HAUMEHEE NTPOYKTUBHBIM.

PaccMoTpuM KOHKpETHBIE IPUMEPhI OCBOCHHS BBIPAOOTAHHBIX TUIOIMIAICH Pa3IHIHBIX
MECTOPOKIACHUM FOPHBIX MOPOJ IIPU KOMIUIEKCHOM UX IPUMEHEHHH.

[Tocne 3aBepmieHust JOOBIYM TIecKa B Kapbepax (puc. 3) BO3HMKAET HEOOXOIUMOCTh
PEKYJIBTUBALMU U 1aJIbHEUILIEr0 UCTIOIb30BAaHUS 3TUX TEPPUTOPHI.

Puc. 3. Ilecuanslii kapbep [6]

Becmuux Teepcko2o 20cy0apcmeeHHo20 MexHU4ecko20 YHUeepcumemd.
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Ilecuanble Kapbepbl MPEICTABISAIOT COOOW 3HAYMTENbHBIE IUIOLIANU, TpeOyromue
0co00ro BHHUMaHHS W TOAXOJOB K HX OCBOCHHIO. BBeneHue BbIpaOOTaHHBIX IMECYAHBIX
KapbepoB B XO3AHCTBEHHYIO J1€ATEIbHOCTh MOXET BKIIIOYATh!

1.  PexynapTHBaLMIO  JKOCHUCTEM  (OCHOBHOE  HANpaBICHUE  HCIOJIH30BAHUS
BbIpaOOTAHHBIX IE€CYAHBIX KapbepoB). Ee 1eab COCTOMT B BOCCTAHOBJIEHHMM HIPUPOIHBIX
OKOCHUCTEM U CO3JIaHUM YCIOBHH JUIS YCTOMUMBOro (DYHKIIMOHUpPOBaHMSA OHOCheEpbl. DTH
paboThl MoApa3yMeBalOT ynajeHue mycopa (yOuparoTcs OCTaTKU IecKa, CTPOMTEIbHbBIX
MaTepHajoB W JAPYTHX OTXOJOB, OCTABIIMXCS IOCJEe J00bIUM); IJAHUPOBAaHUE penbeda
(TeppuTOpHs BbIpaBHUBAeTCA M (opMupyeTcs TakuM oO0pa3oM, YTOObI COOTBETCTBOBATh
OpUPOAHOMY JaHMmadTy); HAaHECEHUE TUIOJOPOTHOTO CJIOS MOYBHI (IIOBEPXHOCTH Kaphepa
3aChINAeTCs CI0EM YKa3aHHOM MTOUBBI, YTO IMO3BOJIAET PACTEHUSAM MPUKHUTHCSA U Pa3BUBATHCS);
MOCAKy PACTUTENHLHOCTH (BBICAXKHBAIOTCS JI€PEBbs, KYCTAPHUKH U TPaBa, MOIXOIAIINE IS
JTAHHOT'O PETMOHA).

2. Coznanue BogoemoB. [lecuanbie Kapbepbl YaCTO CTAHOBSTCSA UCAbHBIMU MECTaMHU
JUIA CO3JIaHUSl MCKYCCTBEHHBIX 03€p. ODTO BO3MOYKHO, €CIM Kapbep HaXOAUTCS B 30HE,
XapaKTEPU3YIOIIEHCS] HAJIMYMEM eCTECTBEHHBIX MOI3EMHBIX BOJ WM €CIIM €ro MOXHO
HalOJHUTh BOJOW M3 BHELIHMX MCTOYHUKOB. BomoeMbl MOryT HCIOJIB30BAaThCS IS
pEeKpealoHHbIX Lened (KynaHus, pblOajky, KaTaHUs Ha JIOJIKAxX); BOJOCHAOXEeHHs (03epo
MOXET CIYXHTb HCTOYHMKOM HHUTHEBOH BOJAbl WJIM TPUMEHATHCS M UppUraluu
CEJIbCKOXO3SUCTBEHHBIX 3€MEJb); (hOPMUPOBAHMS IMPUPOIHBIX PE3EPBATOB (BOJOEM MOXKET
CTaTh MECTOM OOWTAHMS JJIs NTHULL U IPYTUX KUBOTHBIX).

3. CTpouTensCTBO U co3nanue nHPPacTpykTypsl. Ha Mecte oTpaboTaHHBIX MeCUYaHbIX
KapbepoB MOXKHO CTPOMTbH pa3iMyHble OOBEKTHI: KHJIble KOMIUIEKCHI (Kapbepbl MOTYT OBITH
MCTIOJIB30BaHBI ISl 3aCTPOMKH JKUIbEM, 0OCOOCHHO €CITH OHU PACIIOI0KEHBI BOJIH3U TOPOJIOB);
IPOMBIIIJICHHbIE 30HbI (Ha TEPPUTOPUU OBIBLLIETO Kapbepa MOXKHO Pa3MECTUTh HPEANPUSITHS,
CKJIaJpl, JIOTHCTUYECKHE LEHTPBI); JOPOTHM M MOCTHI (Kapbepbl MOTYT CTaTh YacThIO
TPAHCHOPTHOM cHCTeMbl (Hampumep, 3aJeiicTBOBaTbCA IS MPOKIAJKU aBTOMOOMIIBHBIX
JIOPOT WJIH KEJIE3HOJOPOKHBIX ITyTel)).

4. TypusM U OTIbIX. PeKynbTHUBHpOBAHHBIE II€CUAHbIE Kapbepbl MOIYT CTaTh
MOIYJISIPHBIMA MECTaMH TYPU3Ma M OT/bIXa. BO3MOXHBIE BapUaHTHI UCTIOIH30BAHUS — MAPKH
U 30HBI OTIbIXa (IOJpa3yMeBalOIlMe€ B TOM YHUCIE HAJMYUE IPOTYJIOYHBIX JOPOXKEK,
CIIOPTUBHBIX IIJIOMIAI0K); KEMIUHTH W 0a3bl oTnbIxa (TpeOyeTcs opraHu3amus MecCT IS
BPEMEHHOI'0 IPOXKUBAHUS TYPUCTOB); UICTOPUKO-KYIbTYPHbIE MAaPIIPYTHI (€CIM Kapbep UMEET
HUCTOPUYECKYIO0 IICHHOCTh, MOXXHO TIIPOBOJUTH IO HEMY OKCKYPCHH, COJEpKaTh My3eu
(HampuMep, TOCBAIICHHBIE UCTOPUHU 100BIUN TIECKA)).

5. Cenbckoe xo3giicTBo. [locne pexyabTHBALUU KapbepoB UX MOKHO HCIIOJIb30BaTh
JUISL  CeNTbCKOXO3SUCTBEHHBIX HYXKI: 3emienenusi (IoceBa 3€pHOBBIX KYIBTYp, OBOIIEH,
(GpyKTOB); )KUBOTHOBOJICTBA (Pa3BEIE€HUS CKOTA, NTUIBI, TUEI); JIECOBOACTBA (T. €. MOCAIKU
JIECOB U JIECOTIAPKOB).

6. OHeproapdexTuBHble pemeHus. Ha Tepputopun OBIBIIMX IECUYaHBIX KapbepoB
MOYKHO PEaJM30BaTh MPOEKTHI, CBSI3aHHBIE C BO30OHOBISIEMBIMH HCTOYHUKAMHU JHEPTUH, a
UMEHHO CTPOMTH COJIHEYHBIE 3JIEKTPOCTAHIMM (YCTaHOBKA COJIHEUHBIX MaHeNel ocyluecT-
BISIETCS. HAa POBHBIX IUIOMIAJIKAX Kapbepa); BETPSHBIE OJICKTPOCTAHIMH  (MOHTaX
BETPOreHepaTOpPOB MPOBOJUTCS, €CIU MECTHOCTh JTaeT BO3MOXKHOCTh 3()(PEeKTHBHO HCHOIb-
30BaTh BETEp); T€OTEpPMAIbHBIC YCTAHOBKM (B HUX TEIUIO 3€MHBIX HEIp TNPUMEHSETCS IS
reHepalnu >IEKTPUYeCTBa UK 000rpeBa 3/1aHuil).

CriocoObl OCBOEHUS TIIOMIAIEH TTOCIE TOOBIYM TIIMHBI (pHC. 4) CXOXKHU CO CIIOcCOOamMu
OCBOCHMS MECUAHBIX KaphEePOB.

Becmnux Teepckozo 20cyoapcmeeno20 mexHuiecko2o yYHugepcumemd.
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Puc. 4. I'nunsnelii kapeep [7]

OcBoeHHe OTpaOOTaHHBIX TIIMHAHBIX KapbepoOB — CJIOXHBINA Ipoliecc, TpeOyromui
ydera MHOTHUX (DAaKTOPOB, TaKMX KaK THUI MECTHOCTH, XapakTep JAOOBYH U OYyIylIue IUTaHbBI
HCIIOJIb30BaHKs 3eMiIM. OCHOBHBIE CIIOCOOBI OCBOCHUS TAKUX ILIOIIAICH:

1. PexynbTuBanus 3eMenb, KOTOpasl BKIIOYAET MOATOTOBKY MOBEPXHOCTH (yHaJeHUE
OCTaTKOB TOPHBIX TIOPOJl, BBIpaBHUBaHUE penbeda, CO3MaHUE JAPEHAKHBIX CHUCTEM);
MOYBEHHOE TOKPHITHE (HAHECEHUE CJIOS IUIOMOPOJHON IMOYBBI MJIM TIOYBEHHBIX CMeECeii);
Ounosjoruueckoe OcBoeHue (MOCaIKy AEepEBbEB, KYCTApPHUKOB, TpaB M JPYIHMX pPacTEHUM,
MOIXOJISANINX JJIsI JAHHONH MECTHOCTH).

2. 'mpporexHuyeckue (€Ciau HA TEPPUTOPUHU OCTATUCH Kaphepbl UM KOTJIOBAHBI, MX
MO>KHO 3aIlOJIHUTh BOJIOM M MPEBPATUTH B MCKYCCTBCHHBIC 03€pa WIIM BOJAOXPAHUIIHUINA. ITO
MO3BOJIIET CO3/1aTh HOBBIE BOJHBIE OOBEKTHI, KOTOPHIE MOTYT MPHUMEHSTHCS C IIENBIO
OPOIIICHUS, PEIOOIOBCTBA, PEKPEAITUH FITM BOJIOCHAOKEHUS).

3. Coznanue 3e1eHbIX 30H (Ha TEPPUTOPHSIX, HEMPUTOIHBIX JUIS CEThCKOXO3SiCTBEH-
HOTO HCITOJIb30BAHMSI, MOKHO (POPMHUPOBATH TAKUE 30HBI: MAPKH, CKBEPHI, JICCOMAPKH. DTO
yIy4YIIaeT 9KOJOTHYECKYI0 OOCTAHOBKY; K TOMY € TMOSBIISETCS MECTO, T/Ie HACEJIEHUE MOKET
MIPOBOJIUTH CBOM JIOCYT).

4. CenbCKOXO03SHCTBEHHOE OCBOEHHE (€clii MOYBa BOCCTAHOBIIEHA M COOTBETCTBYET
arpo3KOJIOTHICCKUM TPEOOBAHMSIM, MOXKHO HAYaTh CEIHCKOXO3SWCTBEHHOE HCIOIh30BAHUE
TEPPUTOPUHU, & MMEHHO BBIPAIIMBAHHE 3€PHOBBIX KYJIbTYpP, OBOILEBOACTBO, CaJ0BOJCTBO,
’KUBOTHOBOJICTBO U T. 1I.).

5. CtpouTenbHOE OCBOCHHE (HAa y4acTKax, TJie MOYBa HEJOCTATOYHO TIJIOJOPOIHA IS
CEJIbCKOTO XO3SHCTBA, HO MPUTOIHA JIJISI CTPOUTEIHCTBA, MOKHO OPTraHHM30BATh 3aCTPOUKY
(HampuMep, BO3BECTH JKUJIbIE JOMAa; OPraHW30BaTh MPOMBINIICHHYIO 30HY, JIOTUCTUYECKUI
LEHTp; T. I1.)).

6. Typuctruueckoe OCBOEHHUE (TEPPUTOPUU, UMEIOIINE HMHTEPECHBIE TMPUPOIHBIE WUIU
UCTOPUYECKHE OOBEKTHI, UCIOJIB3YIOT JIJISl TIPOKJIAIBIBAHUS TYPHCTUICCKUX MapPIIPYTOB, JUIS
OpraHHW3allMi KEeMITMHTOB, 0a3 OTAbIXa M JPYruX OOBEKTOB TYpUCTHYECKOW HuH(pa-
CTPYKTYPHI).

7. [lpumeneHrne B KauecTBE HMHQPACTPYKTYPHBIX MPOEKTOB (HA IUIOMIAJAX TOCHE
JMOOBIYM  CTPOSAT JOPOTH, MOCTBI, JIMHHH 3JIEKTpoIiepenad, TPyOOIpOBOIbI W JIPyrUe
WHXCHEPHBIC COOPYXKEHHUS. DTO TO3BOJSET YIYUIIUTh TPAHCHOPTHYIO JOCTYIMHOCTH U
JHEPreTUIECKYIO0 CUCTEMY PETHOHA).
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8. DKOJIOTMYEeCKUH MOHHUTOPUHT W YIpaBjicHHE (BaXHO MPOBOJUTH ITOCTOSHHBIN
MOHMTOPHUHI COCTOSIHUSI OKPYXAloIIeW Ccpelpl Ha peKyJIbTUBUPOBAHHBIX Teppuropusx. OH
BKJIIOUaeT B ce0s1 HaOJ0/IeHUE 32 KaUeCTBOM BO3]1yXa, BOJbI, TIOYBBI, a TAKXKE 32 COCTOSIHUEM
PaCTUTENBHOCTH U )KMBOTHOT'O MHpA).

OcBoeHnue miomaneil mocie J0ObIUM TJIMHBI TPeOyeT KOMIUIEKCHOTO I0/AX0/1a,
COCTOAIIICTO U3 TCXHUYCCKHUX, S9KOJIOTHYCCKUX U COIIMAJIbBHBIX aCIICKTOB. BBI60p KOHKPCTHOI'O
METOJIa 3aBUCUT OT Pa3MYHbIX (PAKTOPOB, W YyCIEIIHAsl PEKYJIbTUBALMA BO3MOKHA TOJHKO
pu COOITIOICHUH BCEX HEOOXOIUMBIX HOPM M CTaHIapPTOB.

Croco0oB BBeZieHHSI B XO3SHMCTBEHHBIM 00OOPOT BBIPAOOTAHHBIX PYAHBIX KapbepoB
(puC. 5) MHOXKECTBO: pPEeKyJIbTHUBAIMA OTX0/AaMH; OMOJIIOTHYECKas pEeKyIbTHBALNS (HAapuMep,
JUISL CO3JIaHUS JIECOHACAXKICHUI); MOKPBITHE IUIOAOPOJHBIM CJIOEM IMOYBbI; UCIOJIB30BaHUE
JUTSL pa30MBKH MapKa, MPOKJIAILIBAHIS TOPHOJIBDKHBIX TPACC U JIP.; CO3/IaHNE BOJIOEMOB.

BripaGoTka pyaHBIX KapbepoB Takxke CBsi3aHa ¢ mporeccoM 1o0brau [T oTKpbITHIM
criocoboM (puc. 5). CylecTBYIOT pa3IHuHbIe METOABI U CIIOCOOBI BelleHUsI paboT B Kaphepax,
KOTOpbIe OOYCIIOBIMBAIOTCS XapaKTEPUCTUKAMH MECTOPOXKICHUS, TIIIyOMHON 3ajneraHus
PYIbl, TEXHHYECKUMHU BO3MOXKHOCTSIMH M SKOHOMHYECKOH 1IeTIeCO00Pa3HOCTBIO.

Puc. 5. Pynnsriit kapwep [8]

Hcnonbs3oBanne yYroapHBIX KaphepoB TMOCIE BBIpaOOTKU (puc. 6) mpenmosiaraer
CJIEAYIOIIME BOCCTAHOBUTENbHBIE MEPONPUATHS: PEKYJIbTUBAIMIO; MPUMEHEHHE TEIIOBON
SHEPrHH OTBAJIOB; BO3BpAIllEHUE MYCTOW TMOPOABI Ha MECTO M3BSTHS; CO3JaHHE TUIaIiapMa
JUISL Pa3BUTHS TEXHUUECKUX CPEJICTB MECTHOI COJIHEUHOM U BETpOIHEpreTUkH [9].

CriocoObl MCIOJIB30BaHUsl BIPAOOTAHHBIX M3BECTHSIKOBBIX KapbepoB (puc. 7) Takxke
CXO0XH C METOJIaM{ IPUMEHEHHS TIECUYaHbIX U TTIMHSHBIX BRIPAOOTAaHHBIX KaphepoB. B nanHoM
CJIy4ae OJTHO U3 OCHOBHBIX HANPaBJICHUI — 3aITOJTHEHHUE BOJIOM.

PexynpTuBaIMs Takke BBICTYNAET IJaBHBIM BAPHMAHTOM HCIIOJIB30BaHUS OTpabOTaH-
HBIX TPAHUTHBIX KaphepoB (puc. 8).
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Puc. 8. I'panutHslil Kapsep [12]

Becmuuk Teepckozo 20Cy0apcmeennozo mexHu4ecko2o YHUgepCumema.
Cepusa «Texnuueckue nayxu». Ne 2 (26), 2025

33



Ha puc. 9 npuBeneHa cpaBHHUTENbHAs OIEHKA BBIPAOOTAHHBIX IUIONIAJICH HEIP
MOJIE3HBIX McKomaeMbix B PD [13-20].

[Tockonbky TOpd pacmonaraercss OnukKe K MOBEPXHOCTH MECTOPOXKICHUS, OH
MOBCEMECTHO J0OBIBACTCS OTKPBITHIM CIIOCOOOM, a MOIIHOCTh IJIACTa, KaK TMPaBUIIO, HE
npesblmaer 2...2,5 M. YpoBeHb ero J00bl4M HamnpsSMYyK 3aBUCUT OT BBEIEHHBIX B
SKCIUTyaTallMi0 MPOU3BOACTBEHHBIX Iutomaaeil. Kak Bugno w3 puc. 9, Tteppuropun
BbIPa0OTAaHHBIX TOPQSIHBIX MECTOPOXKICHHI 3aHMMalOT BeChbMa 3HAYUTEIBHYI0 U JaXKe,
MOJKHO CKa3aTh OOJIBIIYIO YAaCTh TEPPPUTOPHH, TIOFTOMY MPOOIEMa KOMIUIEKCHOTO OCBOCHHSI
BbIPa0OTaHHBIX TOP(MSHBIX MECTOPOXKICHHUM SBISETCS AaKTyaJbHOM M MOXET ObITh
paccMoTpeHa OTJEIbHO.

Yromns (6 %, 200 ThIC. Ta) Pyxa (0,5 %

10 TBIC. Ta)

Topd (32 %,
1 muH ra)

T'muna (0,5 %,
800 TEIC. Tra)

Uzsectasx (10 %,
300 TsIC. Ta)

Iecok (26 %,
800 ThIC. TA)

Puc. 9. CpaBuuTenbHas omeHKa BeIpaboTaHHBIX 1uiomaaei neap [IU B Poccun

KOMIIVIEKCHOE UCITOJIb30BAHUE
BBIPABOTAHHBIX TOP®SIHBIX MECTOPOXKJIEHUI
OcBoenne BbIpabOTaHHBIX TOP(MSHBIX TUIOMIAZACH — TO MPOILIECC BOCCTAHOBIIEHUS U
UCIIONIb30BAaHUsI 3€MeNlb, Ha KOTOpPBIX paHee noObBancs Topd. B pesymbrare moObrum
o0pa3yroTcsi Kapbepbl, 00lOTa W Apyrue HapylleHHbIE TEPPUTOPUHU, KOTOpPHIE MOTYT
MIPEACTABIISITH YKOJIOTHYECKYIO YTPO3y U OBITh HEMPUTOJAHBIMU JIJISI CETBCKOXO035HCTBEHHOTO
WM UHOTO mpuMeHeHus (puc. 10).

Puc. 10. Topdsnoit kapsep [21]
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Ha cerogusmuuii geHb peKkyabTUBALUS TOP(SHBIX KaphbepoB BKIIOYAeT B ceds
3aroruieHue 0e3 JajabHeHIero pauoHaaIbHOrO UCIOJIb30BaHuA. JIbBUHAS J10J1 3aTOIICHHBIX
IUIOIIaAeH OTHOCHUTCS K nepuoay 1o 1991 rona, koraa no6srya Topda B Poccun noxonuna 1o
175 muH T B roA. [TockonbKy TOpd ceiuac peaKo IPUMEHSETCS B CTPOUTENBCTBE U KaK ChIPhE
JUISL JIETKOM, XMMHYECKON U METMIUHCKON MPOMBIIIJICHHOCTH, €r0 9KOHOMUYECKOE 3HAUECHUE
HE CTOJIb BEJIMKO, KaK y TaKUX PECypcoB, Kak He(Th, ra3 uian yrosub. OgHako Topd urpaer
BAXKHYIO POJIb B CEIBCKOM XO03siiicTBe M sHepreTuke Poccun [22, 23]. OTMETHM, YTO U3BATHE
Topha U3 Henp 3emMiid MOPOXKAAET 3HAYUTEIbHBIE IKOJIOTUYECKUe mociencTBus. Ocylienue
00JIOT IPUBOIUT K YMEHBIICHUIO OMOPa3HO00pa3Hst, U3MEHEHHIO THAPOIOTHIECKOTO PEXKUMa
MECTHOCTH M BBIOpOcaM B aTMoc¢epy MapHUKOBBIX ra3oB. B 3ToM cMebicie Bo3zeiicTBue
n00bIYM TOopda Ha OKPYXKAIOIIYI0 Cpeay MOXKeT OBbITh 0ojiee BECOMBIM, YeM J00bIUa
HEeKOTOpbIX Apyrux I1U.

Topd — Bo30OHOBIISIEMBII pecypc; MpaBAa, MPOLECC BOCCTAHOBIICHUS 3aHUMAET COTHU
net. B cpexnem npupoct Topdha Ha MectopokaeHusx B Poccum orenuBaercs B 250 MuH T
[24]. Dto oTnamuaer ero ot OombmuHcTBa apyrux [, koTopele SBISIOTCS HEBO300-
HoOBIsieMbIME. OCyIIeHHBIE U 3a0poIIeHHbIe TOP(hSHBIE 00JI0TA MPEACTABISIOT ONACHOCTb IS
OKpYXarollel cpeabl H3-3a BO3HUKHOBEHHUS TOP(SHBIX II0KAapOB, MPUYUHOM KOTOPBIX
BBICTYNAaeT OOBIYHO HECOOINO/IEHHE TPaBU IMOXKAPHOW Oe30macHOCTH. braronpusTHbIM
YCIIOBUEM JUIsl XO3SHMCTBEHHOI'O HCIOJb30BAaHUS BBIPAOOTAHHBIX IUIOINAAEH SIBISETCS HX
pa3MelieHre B pailoHaxX ¢ pa3BUTON MPOMBIIUIEHHOCTBIO U CEIBCKUM XO3SHUCTBOM. DTUM XKeE
00CTOSITENECTBOM ~ OOYCIIOBJIIGHA U TEpBOOYEpeqHAasT HEOOXOJUMOCTb  BO3BpPAILICHUS
BbIPAa0OTaHHBIX IUIOHIA/IEH B XO3SMCTBEHHBIH 000pOT. JII0OYI0 pekynbTUBALMIO BBIPAOO-
TAHHBIX TOPQSAHBIX IUIOIIAJAEH pPEKOMEHIYeTCs IPOM3BOJUTH B TEUEHHE TOAa IOCIIe
OKOHYaHMS PaboT Mo q00b14e Topda.

CyiiecTByeT TpU NPUHIUNHAIBHBIX U TPATUIMOHHBIX HAMpaBICHUS MPUMEHEHUS
BBIPAOOTAaHHBIX TOP(SHBIX MECTOPOXKACHUH TIOCIE PEKYJIbTHBALMU: CO3JAHUE CEeJIbCKO-
XO3AUCTBEHHBIX YTOIWil (TMpH 3TOM TOJIIMHA 3AIMMTHOTO, HEBBIPAOOTAHHOTO CJOS Topda
cocraBisgeT He MeHee 0,5 M); ynecopa3BefieHHe (TOJNIIMHA 3aIIUTHOTO ciosi He MeHee 0,3 m);
CO3/1aHKME€ BOJIOEMOB M PHIOHBIX MIPYAOB (TOJIIMHA 3alUTHOTO cios He MeHee 0,15 m) [24-26].

TopdsiHoe MecTOpOXkaEeHHE, COAEpXKAILEe HKOJIOTMYECKH IIOJIE3HBIE PECYpCHI,
MPEACTABISIET MHTEpPEC I CEIbCKOrO0 XO034iCTBa, YTO Mbl OTMe4anu Bbime. [J{ns
UCIIOJIb30BaHUS BBIPAOOTaHHBIX TOP(SHUKOB KaK CEIbCKOXO3AHCTBEHHBbIE YIrofbs HEo0Xo-
JUMO TIPOBECTH pEKyJbTHUBaLMIO TepBbIX. OHa BKIIOYAET OKYJIbTYpUBAHHE IIOYB
(1obaBneHue TpyHTa — Ie€cKa WIM TJIHMHBI); YCTPOWCTBO HOBOIO JApeHaxa (co3JaHue
ONaromnpusATHOIO BOJHOTO pEXKMMa Ha BBIPAOOTaHHBIX IUIOMANAX) [27]; THepBUYHYIO
00paboTKy MOYBHI (COXpaHEHUE BJIaru, OYMILEHUE TTOYBBI, PETYJIMPOBAHUE BOJAHOIO OajlaHca);
BBIOOD KYJIBTYp AJIs TIoceBa (OBca, KOPHEIUIOAO0B, KapTo(dessi, 03UMOI PikU, TOPOXO-OBCSIHON
CMECH, JIONUHA; MPU BBIOOPE KYIBTYp CIEAYET YYHUTHIBATh, YTO O3UMbIE BBIPAIIMBAIOT
TOJIbKO Ha Y4acTKax, HE 3aTOILUIIEMBIX B I1OJIOBO/IbE); BHECEHUE YA00peHuii [28].

OauuM U3 crnoco0OB palMOHATIBLHOTO MPUMEHEHUSI TOPQSHBIX MECTOPOXKIAECHUN
SBJISIETCS KOMIUIEKCHOE HCIOJIb30BaHUE, T. €. YepeloBaHHE 3aroTOBKU Topda ¢ BO3JeNbl-
BaHUEM CEJIbCKOXO3SMCTBEHHBIX KyJIbTyp. Takoro pona depeqoBaHue MOKHO OCYILECTBIATh
Ha BCEX TUNAX TOPQSHBIX MECTOPOKICHUI: HU3WHHOM, IEPEXOJHOM, CMEIIaHHOM U
BepxoBoM. [Ipu opraHuzanuu yKa3aHHOTO HCIOJIb30BAHUS YUUTHIBAIOTCS OCOOEHHOCTH
OCyLIEHHUsI U pa3Mepbl TOp(hsHUKA, MPUPOAHBIE KauecTBa Topda, MOTPEOHOCTb CEIbCKO-
XO3SUCTBEHHOTO TMPOM3BOJICTBA B TOP(PSHOM CHIPhE M B Pa3HBIX CEIbCKOXO3SWCTBEHHBIX
KYJIbTYpax, BbIpalllMBaeMbIX Ha JaHHOM TopdsHuke. [Ipu 3ToM NMpuUHUMAIOTCSI BO BHUMaHuUeE
cneur(rka OpraHU3allMd U IUIAHUPOBAaHHWE BO BPEMEHH M IPOCTPAHCTBE OYEPEIHOCTU
IpUMEHEHUS TeppUTOpuH TophsHOro MaccuBa. [1oa60p cenbCKOX03IHCTBEHHBIX KYIBTYp IS
BO3/ICJIbIBAHUS HA TOPGSHUKAX MPU UX KOMILJIEKCHOM HCIOJIBb30BAaHUU MPOU3BOJIAT C YUETOM
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MPUPOTHBIX CBOMCTB TOpda, MUKPOKIMMATAa M HYXKIbl XO3SIMCTBA B TOW WJIM WHOM TPO-
JTYKIIHH.

3aTOIJIEHHBIE Kapbepbl MOXHO HCIIOJIb30BaTh JJIsl PEryJIMPOBaHUS MOBEPXHOCTHOIO
CTOKa, B KaueCcTBE HCTOYHHKOB OpOILIEHHs, PHIOOBOIHBIX MPEANPHUITUNA, 30H OTIbIXA,
3BEPOBOTYECKUX XO3IUCTB U OXOTHUYBMX yroaui [28]. PazBenenue peiObl B TOp(PSHBIX TIpyaax
TpeOyeT TIIATEIbHOW MOJATOTOBKM M PETYISApHOTO yxona. [IpaBuibHbI BHIOOp BHIA PHIOHI,
KOPPEKTUPOBKA XMMHUYECKOTO COCTaBa BOJBI M OOECIIEYCHHE JOCTATOYHOTO KOJIMYECTBA
KHCJIOPO/ia MOTYT 00€CIIeYUTh OJIaronpusTHBIE YCIOBHS U1 POCTAa U PA3MHOKEHHUSI PHIOBI.

[locne mpoBeneHMsI PEKYJIbTUBALMU PE3KO YIydlIaeTcs BOJAHO-BO3IYLUHBIM PEXUM
TOp(psHOW TOYBHI, Onarojaps 4eMy YCHIHMBAETCS >KU3HEICSITEIbHOCTh MHUKPOOPIaHWU3MOB,
SHEPTrUYHO pa3jararoluX OPraHUYEeCKOE BEIIECTBO JO JIETKOPACTBOPUMBIX, AOCTYMHBIX IS
pacTeHHUil TUTATEeNbHBIX BellecTB. MuHepanu3anusi OPraHUYECKOro BellecTBa Topda
00yCJIOBIMBAET IOBBIIICHUE 30JbHOCTH, YAEIHHOTO BEca, 3aMETHOE YIUIOTHEHHE Topda,
YMEHbILIEHUE TOPUCTOCTU M BiaroeMkocTd. Kanpuuii, ocBOOOIMBIIMIICS B pe3ysbTaTe
MUHEPATU3alUU OPraHMYECKOT0 BEIIECTBA, CHIXKAET TUAPOJIOTUYECKYIO KUCIOTHOCTh Topda.
OTH CBOMCTBAa 3aMETHO YJIYYILAIOTCA IPH IIOCTOSIHHOM BO3JIEIBIBAHUU CEJIBCKOXO35M-
CTBEHHBIX KYJIBTYD.

KomriekcHoe ucnonb3oBaHue TOp(siHBIX 0070T TpedyeT HpHUMEHeHus cOamaHCH-
POBAHHOIO MOAX0/a, B paMKaX KOTOPOTO YYUTBIBAIOTCSI MHTEPECHl 3KOHOMHUKHU, SKOJIOTHU U
conuanbHOM cepbl. BaxHO HAXOAUTh KOMIPOMHCC MEXKIY pa3IU4YHBIMA BHJIAMU
JESTENIbHOCTH, YTOOBl COXPAHUTh YHHUKAJIbHBIE MPUPOAHBIE PECypChl U 00ECHEUYUTh YCTOM-
YUBOE Pa3BUTHUE PETHOHOB [29].

Ha BpipaGoTaHHBIX TOpP(SHBIX Kapbepax BO3MOKHO CTPOUTENIHCTBO (HO TOJBKO Ha
bpe3epHbIX MOJAX) MAaJOdTAXKHBIX HACENEHHBIX MYHKTOB, JAYHBIX KOONEPAaTUBOB, MUHU-
3aBOJIOB 0 MPOM3BOACTBY TopdsiHoi mponykiuu u T. 1. [30]. B TBepckoit o6mactu ectb
HECKOJIbKO MpPUMEpPOB TakKUX INocTpoek: nrr BacuibeBckuit Mox (paGouuii mocenok
obpasoBaiics Ha TeppuTopun Tophopazpadborok «BacunbeBckuii Mox»); nrt Opiia (BO3HUK C
HavyayioM TopdopazpaboTok) u mp.

D dexTHBHOCTH PEKYIBTHBAIIMHA OTPAOOTAHHBIX TOP(SHIUKOB BachTHOBCKOTO MeCTO-
POXKIECHHS C TENBIO TTOCIIENYIONIEro JIecoHacaX AeHus mocssiieHa padora [31]. [IpoBenennsie
MEPONPUITHS 10 TEXHUYECKOH U OMOJIOTMYECKOl pEeKyIbTUBAIIMM OTPAOOTAaHHBIX TOPQs-
HUKOB OKA3aJIMCh B LIEJIOM PE€3YyJbTaTUBHBIMU. Y CHEMIHOCTh PEKYIbTHUBALMU ONPEIEISIIACH
BOJHBIM PEXKHUMOM OCYIICHHBIX TEPPUTOPUM, KOTOPHIA 3aBUCUT OT PACCTOSHHS MEXKIY
OCYIIUTEIHHBIMHU KaHaJAMHU U UX COCTOSHUSI.

PE3YJIBTATBI O30PA, OCHOBHBIE BbIBO/IbI
OTKpBITHIM (KapbepHBIN) CHOCOO SIBISIETCS CaMbIM paclpocTpaHeHHbIM B Poccuu.
BeipaboTaHHble MECTOpPOXKACHUS BCEX T'OPHBIX MOPOA TMOJUIeKAT JalbHEHIIEMY HCIIOJb-
30BAHUIO ITyTEM BOBJICUEHUS B XO3AMCTBEHHYIO NEATENBHOCTh. FIMEHHO B 3TOM 3aKJIIOYaETCs
KOMIUIEKCHOCTh TPUMEHEHHUSI MECTOPOXACHUH. PexynbTuBanuMs — OAMH U3 CaMbIX
pacIpoCTpaHEHHbIX METOJ0B OCBOEHHs BbIpaOOTaHHBIX IUTOmIaAed Henp pasnuuHbix I1M.
TopdsiHble MECTOPOXKAECHUS XapaKTepU3YIOTCS KOJIOCCATIbHBIMH pa3MepaMH  IUIoNaaei
BbIpa0OTaHHBIX KaphepOB, U3-3a YEr0 OCTPO BCTAET BONPOC MX JajbHeiIero 3ppeKTuBHOro
ucnonp3oBaHus. OJHAKO BbIpaOOTAHHBIE MECTOPOXKIAEHUS Topda OTIMYAIOTCA OT BCEX
OCTAJIIbHBIX KapbepoB TOPOJA SPKO BBIPAKEHHOW cHenudukoi, KoTopas MNPHUBOIUT K
BO3HUKHOBEHHUIO 3HAYUTEIbHBIX TPYIAHOCTEH C NPUMEHEHHEM WX B KadeCTBE CEJIbCKO-
XO03SUCTBEHHBIX 3€MeJlb, TUIOMIAIEH 0] CTPOUTEILCTBO U Pa3BEACHUE JIECOB.
Topdstnuku, 6o10Ta M 3a00J0YCHHBIE 3€MIM PEAKO HCHOJB3YIOTCS B CEIBCKOM
XO35IMCTBE 110 HECKOJIBKMM ITPUYHHAM:
1. U3-3a ¢usmdeckux cBoMCTB Topa. OH 005a7aeT BHICOKOW BIIATOEMKOCTHIO H
HU3KOH TEIJIONPOBOJHOCTHIO. DTO O3HAYAET, YTO JAHHOE CHIPbE MENJIEHHO IPOIrpPEBAETCS
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BECHOM W IUIOXO OTBOAUT JIMIIHIOKW Biary. Takue yclIOBUS 3aTPyAHSAIOT BbIPAIMBAHUE
MHOTHUX CEJIbCKOXO03IMCTBEHHBIX KYJIBTYP.

2. Beicokoil KHMCIOTHOCTH MOuBbI (HH3KOro pH), koropas HeOiaronmpusTHa I
BbIpAIllMBaHMs OOJBIINHCTBA PACTEHUI. Y MEHbIIEHNE KUCIOTHOCTH JaeT U3BECTKOBAHUE, HO
JJaHHas NpOoLeypa YBEINYUBAET 3aTpaThl HA 00PaOOTKY MOYBHI.

Hcnonp3oBanne TOP(SHUKOB B CTPOMUTENBCTBE TAKXKE HAKJIAIBIBAET HEKOTOPHIC
OTpaHMYEHUSI U TIOPOXKAAET OIPENEICHHBIE CIOKHOCTHU, KOTOPBIE JENIAal0T 3TOT IPOLECcC
Helenecoo0pa3HbIM. K TakuM CII0AKHOCTSIM OTHOCSITCA:

1. Huskas Hecymas cnoco0HocTh. TopdsHas mouBa oueHb MATKasi U PhIXJIasi, IOATOMY
HE CrHocoOHa BBIACPKHUBATH OOJNBIIME HArpy3KH O€3 TpeaBapUTEIbHON IOATOTOBKH.
Bo3BeneHnue 3maHuil U COOpYKEHMH Ha TakuX IpyHTax TpeOyeT JONOJHHUTEIbHBIX Mep
YKpEIUIEHUs1 OCHOBaHMsI (HallpuMep, YCTPOHCTBA CBailHOro ()yHJaMeHTa), YTO 3HAUYUTEIILHO
MOBBILIAET CTOMMOCTh IPOEKTA.

2. I'my6okoe 3aneranue TBepAbIX nopoa. Yacro moj cinoem Topda HaxonsaTcs Ooisee
TBEp/Ibl€ MOPO/IbI, HO OHU MOTYT 3ajeraTb Ha 00JbIIoi riyouHe. UToObl 1oOpaThCs 10 3TUX
opoJl U O0ECNEeYUTh YCTOMUMBOCTH KOHCTPYKLUH, HPUXOJIUTCS BBINOJIHATH CIIOXKHBIE
MHXEHEpHbIE pabOThl, TaKue Kak OypeHue riyO0OKUX CKBaXKUH, YCTAHOBKA JUIMHHBIX CBail U
IIOJIHAsI BbIEMKa 0ay1acTHON MOPOAbI C HU3KOH Hecylle criocoOOHOCTBIO.

3. ITonBUXKHOCTH U KOHCONMAALUS TpyHTa. TOpQsiHbIE OUBBI CKIOHHBI K IIPOCaKaM
U JnedopmanusaM, 0COOCHHO TOCIE OCYHICHHSA. DTO MOXKET MPHUBECTH K HEPAaBHOMEPHOMY
OCEaHHUIO 3/1aHMsI, OSBICHHUIO TPELUH B (DyHIaMEHTE U CTE€HAX, a TAKXKe IPYTUM Cephe3HBIM
HOBPEXJCHUAM KOHCTpyKIMHU. Ilocne mpoBeaeHHs CTPOMTENbHBIX pabOT Ha TOpQsIHHUKaX
Tpebyercs Bpems Uil cTabmiu3anud (KOHCOIUAAIMU) TPYHTA. DTOT MEPHOJI MOXKET OBIThH
JIOCTaTOYHO MPOJIOKUTENBHBIM, YTO 3aep>KUBAET BBOJ] 0OBEKTA B SKCILIYaTALUIO.

4. Bblcokuii ypOBeHb TI'PYHTOBBIX BOJA. B Top(dsHBIX mouyBax OOBIYHO BBICOKUMN
YPOBEHb TPYHTOBBIX BOJI, YTO CO3JIAa€T JIOMOJHUTENbHbIE TPYAHOCTU IPU CTPOUTEIHCTBE.
Heo6xomumo npexycMoTpeTs 3PGEKTUBHBIE CHCTEMBl JPEHAXa W THAPOU3OJIALUHU, YTOOBI
IPEJOTBPATUTH 3aTOIUIEHHE [T0/IBATbHBIX MIOMEILEHHUH U pa3pylieHne pyHIaMeHTa.

5. 3arpatrbl Ha MOATOTOBKY TeppuTopuu. IloaroroBKka cTpOUIIONIAAKY Ha TOPPSHUKE
BKJIIOYAET B ceOs OCyIIEHHE, YKpEIIeHue IpyHTa, yCTpOoWcTBO (pyHAaMEHTOB U T. A. Bee ato
TpeOyeT 3HAUUTENbHbIX (PUHAHCOBBIX BIOKEHUI U BPEMEHHU.

BeipamuBanue neca Ha TOp(QSHUKAX TaKKe COMNPSIKEHO C PSJIOM CIIOKHOCTEH U
OTpaHUYEHUH, MTO3TOMY YKa3aHHbIE TEPPUTOPUU PEIKO HCIOJIB3YIOTCS A JiecoBojcTBa. K
TaKUM OTPaHUYEHUSM MPUUHUCIISIIOT:

1. OcoOblif coctaB mouBbl. TOP(SIHUKM XapaKTEPU3YIOTCS BBICOKMM COJIEpKAHUEM
OpPraHMYECKOI'0 BEIECTBA U HU3KUM — MHUHEPAJIbHBIX 3JIEMEHTOB, HEOOXOIMMBIX ISl pOCTa
JEpPEBbEB. OTO OTPaHUYMBAET BHIOOP BHUAOB JEPEBHEB, KOTOPHIE MOKHO YCIEIIHO
BBIPAlIMBaTh HA TAKUX I0YBaX.

2. Beicokuit ypoBeHb BiIaXHOCTU. [IoCTOsSSHHOE HamMuue U30bITOYHOM Biard B IOYBE
NPEMSITCTBYET HOPMAJbHOMY DPa3BUTHIO KOPHEBOM CHCTEMBl JI€PEBbEB, & MMEHHO KOPHU
MOTYT 3aTHUBATh, YTO BEJIET K OCIA0JIEHUIO U IO pacTeHUH.

3. MenneHHslli pOCT KyJNbTYPHOM pAacTUTEIBHOCTM W XBOWHBIX JepeBbeB. M3-3a
crnenupuYecKux ycIoBHM TOP(SIHUKOB JIE€PEBbS PACTyT MEUIEHHEE, YeM Ha JIPYruX TUIax
MOYB. JTO YBEJIMYMBAET CPOK OKYMAEMOCTH JIECHBIX MOCAJIOK U CHHKAET IKOHOMHUYECKYIO
BBITO/lY OT UX CO3JaHUS.

4. IIpobnemsbl ¢ TOCTYIIOM KHCI0poia. B ycIoBHsIX BBICOKOTO YPOBHS IPYHTOBBIX BOJI
KOPHH JIEPEBbEB HCIBITHIBAIOT HEJIOCTAaTOK KHCIOPOJa, YTO HEraTMBHO CKa3bIBA€TCS HA UX
Pa3BUTHU U YCTOHUMBOCTHU K OOJIE3HAM U BPEAUTEIISM.

5. CnoxHocTH ¢ MexaHu3anuend. PaboThl Mo mocazke W yXony 3a JIECHBIMH KYJBTY-
pamu Ha Top(sSHUKaX 3aTPYAHEHbI M3-3a MATKOCTU U MOJBMKHOCTU MOYBHL. VMcnonb3oBaHnue
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TSKEJION TEXHUKU MOXKET MOBPEIUTh MOJIOJIbIE PACTEHUS U YXYALIUTh COCTOSIHUE IOYBBI.

Taxkum oOpa3oM, Haubosee NepCrneKTUBHBIMU METOJaMH BOBJIEUEHUs BbIPAOOTAHHBIX
TOPQSHBIX MECTOPOXKICHUNA B XO3SAWCTBEHHYIO ESTEIBHOCTH SIBISIOTCA OOBOJHEHHE W
3apblOJICHHEe, MPEJCTaBIAIOIINE COO0N MPUPOJOOXPAHHBIA MOAXOA, MPUMEHEHHE KOTOPOIro
IIOMOTAeT BO3POJAUTh HPUPOAHBIE SKOCUCTEMbl M YIYYIIUTh 3KOJOIMYECKOE COCTOSIHHE
TeppuTOopuil. IIpudnHbI 111 JTaHHOTO BBIBOJA CIIEAYIOLIHE:

1. BoccranaBimBaroTcsi mpUpoAHbIe 3KocucTeMbl. OOBoIHEHHE TOP(SIHUKOB IMO3BO-
JSIeT BEepHYTh UM CTaTyC €CTECTBEHHBIX OOJOT M 03€p, YTO CIIOCOOCTBYET BO3POKIACHUIO
YHHUKQJIbHBIX 3KOCHCTEM, XapaKTEpPHBIX MAJIi KOHKPETHBIX MecT. boyiota — BaxkHas cpena
o0WTaHuUs 111 MHOTUX BUJIOB )KMBOTHBIX M PACTEHMI, BKIIIOUAsl PEIKUE U UCUE3AIOILIHE.

2. Yayudmaercs BOAHBIN OanaHc. BoOTHBIE 3KOCHUCTEMBI UIPAOT KIIIOYEBYIO POJb B
peryJaMpoBaHUU BOAHOIO OajlaHCa pervoHa: OHM HAKAIIMBAIOT M YIEPXKUBAIOT BOJLY U TEM
CaMbIM MPEJOTBPAIAIOT HABOJHEHHS BO BpPEMs IaBOAKOB, OOECIEUHBAIOT CTAOMIBHOE
HOCTYIUIEHNE BOJIbI B PEKU U 03€pa B 3aCyLUINBbIA EPUOLI.

3. CHWKalOTC PHUCKU IOKapoB. 3apblOIEHHbIE BOJOEMbl Ha MeCTe OBIBIIMX
TOP(SIHUKOB YMEHBILAIOT BEPOSATHOCTh BOZHUKHOBEHUS KPYIIHBIX [105KAPOB, TOCKOJIBKY BOJA
CIIY’)KUT E€CTECTBEHHBIM OapbepoM MJIsi paclpoCTpaHEHHUs OTHSA. DTO OCOOCHHO BaXKHO B
paiioHax C MOBBIIIEHHON MOXKAPOOIACHOCTBIO.

4. Pacumpsiercs OmopaszHooOpaszue. Co3naHue BOJHBIX OOBEKTOB Ha TOpP(SIHUKAX
IIPUBJIEKAET MHOXECTBO BUAOB PbIO, NTULl U APYTUX KUBOTHBIX, YTO CIIOCOOCTBYET YBEJU-
YeHUI0 Ouopa3sHooOpa3usi B pEruoHe. OTO TakkKe MOXET CTUMYJIMPOBAaTh pPa3BUTHE
9KOTYpHU3Ma U prIOOJIOBCTBA.

5. Iormomaercst yriepon. EctecTBeHHBIE 00510Ta JEMCTBYIOT KaK «yTJIepOTHBIC
XpaHWIUIIa», 3abupast U XpaHs OOJbIIOE KOJWYECTBO YIVIEKHCIOIO Ta3a U3 aTMOC(ephl.
Takum 006pa3oM, BOCCTAHOBJICHHE OOJOTHBIX 3KOCHCTEM IOMOTaeT OOPOThCS ¢ U3MEHEHHEM
KJIuMarTa.

6. IlposiBiisieTcst SKOHOMUYECKasi BbIroja. Pa3BuTHe phIOONIOBCTBA M HKOTypU3Ma Ha
BOCCTaHOBJICHHBIX TOP(SHUKAX MOXET MPUHOCUTH J0XOJ MECTHBIM COOOLIECTBAM, TaK Kak
HOSIBJISIFOTCS] HOBbIE pab0o4Ke MeCTa U YJIy4IlaeTcs] KauyeCTBO KU3HU HaceJeHUsI.

7. Munumusupyetcs ymep6o npupoge. OOBonHEHHE U 3apbIOJICHHE, B OTJIMYKE OT
UCIIOJIb30BaHUS TOP(PSIHUKOB JJIsl CENIBCKOTO X035 CTBA MIIM CTPOUTEIBCTBA, MHUHUMHU3UPYIOT
HEraTUBHOE BO3/EHCTBHE Ha OKPYKAIOUIYIO Cpely, TaK KaK CIIOCOOCTBYIOT COXpaHEHHUIO
IPUPOJIHBIX PECYPCOB U YCTOMUMBOMY Pa3BUTHUIO PETUOHA.
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REVIEW OF METHODS OF INTEGRATED USE OF MINED PEAT DEPOSITS
IN COMPARISON WITH OTHER ROCKS EXTRACTED BY OPEN MININGT

A.A. ANDRIANOVA, Senior Lecturer, A.L. YABLONEYV, Dr. Sc.

Tver State Technical University,
22, Af. Nikitin emb., Tver, 170026, e-mail: Ip62007@yandex.ru

It is indicated that the open-pit mining method involves large violations of the earth's
surface, and, consequently, the presence of depleted quarries after the end of mining. It is
noted that since the areas of these quarries are very significant, there is a problem of their
return to economic activity, which is solved in various ways, including reclamation. The
traditional directions of involving developed quarries in economic turnover (creation of
agricultural land, construction, afforestation, creation of ponds, parks, recreation areas) are
listed. The conclusion is made: since the developed peat deposits have pronounced specifics
that limit their introduction into economic activity, the most relevant integrated use for them
is the creation of ponds with subsequent stocking.

Keywords: worked-out deposit, mineral resource, complex use, reclamation, stocking
with fish, peat bog, economic activity.
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