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r. [IpoxonbeBck

B HavanpHBI MEpPUON SKCILTyaTalldd TEXHOJOTHUU THAPOMOHUTOPHOTO
pa3MbIBa C HAMOPHBIM THUAPOTPAHCIOPTOM TIOPOJ, UYETBEPTHUHBIX OTIOKEHUH,
rUApoOTBaNIbl Ha pa3pe3ax Kyszbacca ycTpauBaivch B CKIaakax penbeda (iorax,
oBparax, HHU3MHax M T.J.), [O3TOMY HMEIM CBOM TOT WJIM HHOM 00bEM
OBEPXHOCTHOTO BOJONPHUTOKA, KOTOPHIM IOJB30BAIMCHh MJIM HET OJIU3JIeKalue
HACEJICHHBIE ITyHKTHI.

C TeueHumeM BpeMeHM OTpabaThIBAIUCh M TacWIMCh Hauboee
OJIarONpUsTHBIE YYaCTKU YTOJBHBIX MECTOPOKIACHUHM (CHHKIMHAJIbHBIE CKIIAJKH,
TIOJIOTOIAAOIIHE 3AJISKU U T.11.). BeipaOoTaHHBIC TIPOCTPAHCTBA TAKUX yYaCTKOB
Ha psAe pa3pe3oB, TAe MPOJOKalla MPUMEHSATHCS THUAPOMEXAaHU3AILUSA, TaKXKe
CTaJId HWCIIOJIb30BATbCA TMOJ THIPOOTBAIBI, KOTPHIE OOBIYHO HMMEIOT MPUTOK
nmo3eMHbIX Box [1, 2].

Ha puc. 1 mpeacraBieHsl BO3MOXHBIE (HOPMBI €MKOCTH THAPOOTBajia B

3aBUCUMOCTH OT penbeda MECTHOCTH WM HAJIW4YUs  BBIPAOOTAHHOIO
MPOCTPAHCTBA.
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Puc. 1. BapuanTsl pa3menieHrs OTCTOMHUKA HA MECTHOCTH:
1- B torax u oBparax (TpeXCKaTHBIN CKJIIOH); 2 - Ha IByXCKAaTHOM CKJIOHE; 3 - Ha OJJHOCKaTHOM
CKJIOHE;4 - Ha POBHOM MOBEPXHOCTH; 5 - B BIPAOOTAHHOM MPOCTPAHCTBE; 6 - KOMOMHUPOBAHHBIM
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«IIpaBuiiaMu  oxXpaHbl  MOBEPXHOCTHBIX BOJA  OT  3arps3HEHUS...»
IpeIycMaTpUBAETCs, YTO COCTAaB M CBOMCTBA BOJIbI PAa3IMYHBIX HCKYCCTBEHHBIX
BOAHBIX OOBEKTOB JIOJDKEH  COOTBETCTBOBATb HOpPMaTUBaM B  CTBOpE,
PaCIOJIOKEHHOM OT BOJIONPUTOKA HA PACCTOSHUM | KM BBIIMIE OJNVMIKAWIIETO TIO0
TEUEHUIO TIyHKTa BOJOWCIIOIB30BAHMS, @ B HEMPUTOUYHBIX TIOBEPXHOCTHBIX
BOJI0OEMaX M BOJOXPaHWIMINAX Ha pacCTOSHUU | KM OT 00€WX CTOPOH JHMama3zoHa
BBICOT OT ITyHKTa BOJIOTIOJIb30BaHus [3].

[TyakTamMu BOJOTIONB30BAHUS SBISIOTCS BOJI03a00pPHI XO3SIMICTBEHHOTO M
MMATHEBOTO HA3HAYCHHS, MECTAa OPTraHW30BAHHOTO KYyMaHWS W OTHbIXa JIIOJCH,
TEPPUTOPUM HACEJICHHBIX MYHKTOB. Bo0a03a00pbl pa3iuyHOro Ha3HAYEHUs
otHocatrcs B «lIpaBunmax oxpasbl...» kK [ kareropuu, octaibHbie ko Il u
HOPMHUPYIOTCSL TIO COJIEP>KAHHUIO B3BEIICHHBIX YacTHUI[ B BOJE€ U BO3MOKHOCTH
PBHIOOX03HMCTBEHHOTO COXPaHCHHUS IICHHBIX BUI0B PbIO [2, 3, 4].

['unpomonuTOpHas pa3paboTKa BCKPBIIIHBIX MOPOJ Ha Kaphepax OKa3bIBAET

BJIMSIHUE HA OKPYKAIOIIYIO MIPUPOIHYIO CPEly CIEIYIOIUM 00pa3oM:

- TUAPOOTBAJBI B TIpoliecce paboOThl KapbepoB MPEACTABISIIOT CcO0OO0M
MeCcTOOOUTaHusd pPbIO, a 3a0o0jlauyMBaeMas UMHU MECTHOCTb HPHUBJIEKAET JIUKHUX
KUBOTHBIX;

- 10 OKOHYAHWHM THIAPOHAMBIBA TIOPOJ B THAPOOTBAIBl HMECTCS
BO3MOXKHOCTh ~ CO3JaHHMS  TOTCHIHMAIBHO  TUIOAOPOMHBIX IS Pa3BHTHS
CETBCKOXO3SMCTBEHHOTO WIIH JIECOXO3SIMCTBEHHOTO PA3BUTHS 3EMETb;

- W3 30HBI OCAKIEHUS B THIPOOTBAJE TOHKOIWUCIICPCHBIX YACTHI[ ITYJIBITHI
BO3MOXKHA  HEMOCPEACTBEHHAasT  3eMJieCOCHas Jo0Oblya W Mmojaya Ha
MOJITOTOBJICHHBIE TUTAIAJKUA JIJIsi TIepepaOOTKU (€CTeCTBEHHOE 00E€3BOKMBAHUE,
TYpTOBaHUE, CE30HHBIM IMKI 3aMOPO3KH-OTTAaWBaHUs, OOBaJOBaHUE) HX B
KauyKCTBEHHBIC YI0OPEHUS, aHAJIOTH CarpOoIesei IJisl CeIbCKOTO X035 HCTBA;

- HapyIIEHUE PACTUTENILHOTO CJIOS TPYHTA HA TEPPUTOPUHN HAMBIBA, €CITU OH
peIBapUTeILHO HEObUT YAICH U 3aCKIIaUPOBaH;

- TyJIbIIa, CoJIeprKalias OpraHuYeCKUe BEIIECTBA MOTJIOMAET PACTBOPEHHBIN
B BOJIE KHCIIOPOJ, HO B MPYAE-OTCTOMHUKE MPOIECC IBTOPUDUKAIIUN BOIBI
(KMCTIOPOTHOTO TOJIOAAHMS) OCTAHABIMBACTCS W MCYE3aeT M0 MEPE YIAJICHHS OT
30HBI OCAKICHUS TOHKUX YaCTHIL IyJIBITHI;

- W30BITOK B3BEIICHHBIX YACTHI[ B BOJEC MPYIKA-OTCTOMHWKA HE TOJIBKO
CHWKAeT €€  KauyeCTBO W  CHWKAeT  Pa3MBIBAIOIIYI0  CIIOCOOHOCTH
TUAPOMOHUTOPHOM CTPYH, HO M BBI3BIBACT MHOTJA (PU3HOTIOTHICCKNE N3MCHCHHUS
y JKUBBIX OOUTaTENel BOAHON CPEIbI.

Takum 00pa3oMm, TUAPOMOHUTOpPHAS pa3padOTKa BCKPBIIIHBIX TOPOJ Ha
Kapbepax B IIEJIOM OKa3bIBAaCT CKOpPEE TMOJOXKUTEIHHOE, YeM OTPHUIIATEIHHOE
BIUSHUE Ha OKPYKAIOIIYIO MPUPOJHYIO CpeAy NMPU WHKEHEPHO TPAaMOTHOM €€
MIPUMEHEHUHU.

I'mgpooTBanbl B HAYaJIbHBIA NEPUOJ OSKCIUIyaTallMd THAPOMOHUTOPHOMU
pa3pabOTKH CO3/1aBaIUCh TyTEM CTPOUTENIbCTBA 1aMO OOBJIAIOBAHUS B CKIIAJIKAX
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penveda (norax, oBparax u T.J1.), IOITOMY TpU HEOOXOJUMOCTH UX
PEKYJIBTUBALIAH TEIECO00Pa3HO MPOU3BOIUTH MOCTENIEPHHOE X OCYIIICHHUE.

PexkynpTuBamuisi  THIPOOTBAJIOB B BBIPAa0OTAaHHBIX  MPOCTPAHCTBAX
MECTOPOXKACHUIA YTJIS OMpeAeIseT psA CHelupUIecKux TpeOOBaHUS, KOTOPHIC
3aKIJIFOYaloTCs B cieayomniem [2, 3, 4].

[Ipo moramenun OOPTOB Kaphepa HAABOAHAS YacTh OOpTa JOJDKHA
BBITIOJIAKUBATHCS JI0 YTJIOB €CTECTBEHHOTO OTKOCa B 3aBUCHMOCTH OT TOPOJ,
claralpmmx 3Ty dactb 0opta (oT 25 mo 40°). BemonaxuBaHue 1eiaecooOpa3Ho
MIPOU3BOANTH CTPYEH THAPOMOHHTOpPA, C MOMOIIBIO JaparjaifHa WM HCIOIL3YS
KOMOWHAITAIO TUX MAaIIiH.

Ecimn GOpT COCTOMT W3 HECKOJIBKUX IMOJBOJHBIX YCTYIIOB BO3MOJKHA
CJICAYIOIIas CXeMa moraiieHust 6opTa kapbepa (puc. 2).
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Puc. 2. Cxemsl moramenus 6opra kapbepa
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HanBoanwiii ycTynm BBINOJAXUBAETCA [0 YIVIa €CTECTBEHHOTO OTKOCa
COOTBETCTBYIOIIUX MOPOJ] HAIOPHOU CTPYEHl THAPOMOHUTOPA MOMYTHBIM 3a00€M,
YCTAHOBJICHHBIM  Ha  BEpXHEW  IUIONIAJIKE  HAABOJHOTO  YyCTyna WU
YCTAHOBJICHHBIM TaM K€ JIparjiailHoM.

B cnydae ecim GOpT COCTOMT U3 HECKOJBKUX IOJBOJHBIX YCTYIOB, TO
BO3MOYKHA CITEIIMaIbHAs CXeMa €ro morameHus. HaaBoaHbIN yCTYIT IToramaeTcs ¢
ocTaBiieHHuEM OepMmbl, mupuHoi He MeHee 0,5 ero BeIcOThL. PazpaboTka mepBoro
MOJIBOAHOTO YCITyIa OCYIIECTBISIETCS C OCTaBJICHHEM OepMbl Ha €ro MOJOIIBE
mupunoit B 10 — 15 M (puc. 2, a). IlocrnenHee OTHOCUTCS M K YCTyIaMm,
pPacnoJIoKEHHBIM 00Jiee IIIyOOKO.

[Ipu OTCYTCTBUM BBICOKOTO HAJBOAHOTO YCTyIa pa3paboTKa MOABOJAHOIO
yCcTyla JJid ToTalieHuss O0opTa MPOU3BOIAUTCS C OCTaBICHHEM OEpMbl TaKKe
mpuHoi 0,5 BBICOTHI OT 3€pKajia BOJIbI MOJBOJAHON €ro YacTH, a MOCIETYIOIINX
U OCTaBJICHUEM B MX TojomiBe 6epm mupuHoii B 10 — 15 M (puc. 2, 0).

B cnyuae ecnu kapbepHas BbIEMKa OCTAae€TCsl 3aTOTUICHHOM, TO MOTaIlIeHUE
HAJBOJIHBIX U MOJBOJAHBIX YCTYIIOB MOKET ITPOU3BOAUTHCS U 6€3 popMupoBaHus
PEeIOXPaHUTETBHBIX OEPM.

['unpooTBaltbl, pacronaraeMple Kak B CKJIaKaxX peiabeda MECTHOCTH, TaK U B
TOPHBIX BBIPAOOTKAX MOTYT HCIIOJIL30BAThCS B PA3IUYHBIX HAIPABICHHUSIX
PEKyIbTUBAIUNA,  HAMpPUMEpP,  JIECOXO3IMCTBEHHOM,  BOJIOXO3SIICTBEHHOM,
CENTbCKOXO3SMCTBEHHOM, TMPUPOJOOXPAHHOM HA3HAUYCHWH WJIM B KadeCTBE
IJIOMIAAEH 1T CTPOMTENBCTBA PA3IUYHBIX 00BeKkTOB. C 9TOH 1Enpl0 B
3aBUCUMOCTH OT HAIlpaBJICHUS PEKYJIBTHBAIMM OHA MOJYKET IPOBOJIUTHCS Ha
OonpIMHCTBE THApoOTBaIOB Ky30acca B oauH dTanm (TOPHOTEXHUYECKAS),
MOCKOJIbKY B HHUX CKIQJUPYIOTCS YETBEPTHUBIC OTJOXKEHHUS M BBIBETpPEIbIC
IUIOTHBIE, T.€. TMOTEHIHAIBLHO BBICOKO TUIOJOPOJHBIC OCAJOYHBIE TOPOIBI.
[ToaToMy arpoOuosiorudeckue MeponpusiThs (BTOPOW WM OMOJOTUYECKHUM dTar
PEKyJIbTUBAIIMM) IO BOCCTAHOBIICHWIO HAPYIICHHBIX 3€MENIb IPOBOJIUTH HET
HEOOXOIUMOCTH, HCIOJIB3ysl TaKOW BHUJ OWOJIOTHYECKON PEKyIbTHUBAIIUU, KaK
camo3apacTaHue.

B 3aBuCHMOCTH OT KpYIMHOCTH M MHUHEPAJIBHOTO COCTaBa YACTHII ITYJIBITBI
MPOIIECC €CTECTBEHHOTO CaMO03apacTaHus THIPOOTBAIOB MPOTEKAET MO Pa3HOMY,
OTJINYAsICh KaK TI0 MHTEHCUBHOCTH, TaK M TI0 BUJIOBOMY COCTaBY 0OpPa3yrOIIETOCs
PaCTUTENHHOTO MMOKPOBA.

HNHTeHCHBHOE camMO3apacTaHue THAPOOTBATIOB, KaK TTOKA3bIBAIOT MPAKTHKA U
JaHHBIC PA3IMYHBIX HcchenaoBanuid [4, 5], HaumHaercs mocie 1-3 — meTHEro
nepuosa W 3akaHumBaerca K 10 romaM B HHM3WHHO-PABHUHHOW MECTHOCTH,
HauMHaAETCs Tocje 3-5 — JICTHEro Iepuojia M 3aKaHuyuBaeTcsa K 15-25 rogam B
npearopuod u k 40-50 rogam B ropHOW MecTHOCTH. [IpuyeM HaMmbIBHBIC
YETBEPTUYHBIE OTJOXKECHUS W BBIBETPENIbIE TIUIOTHBIC TMOPOJLI 3apacTaroT
npaktudecku Ha 100% B HUBMHHO-PAaBHMHHOW U  CJIA00BCXOJIMIICHHOM
MECTHOCTH, a B ipeaAropHoit u ropHoit Ha 70-100 u 50-70% cooTBETCTBEHHO.

HeoOxogumbie B 3aBUCHMOCTH  OT  HAMpaBIICHUS  PEKYJbTHBAIUH
arpoOHOJIOTUYECKUE MEPOINPUATHS B HEOOIBIIUX 00BEMax MOTYT OBITh TaKkKe
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BBIIIOJIHCHEBI IMOCICAYIOMIMM KOMIICTCHTHBIM 3C€MIJICIIONIB30BATCIIEM C IMOMOIIBIO
3apC3CPBUPOBAHHDBIX JJIA ATOM e CpCaACTB pa3pc3a NiIn YFOHLHOﬁ KOMIIaHHH.
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