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Ymapoes IL]T
Tyuun A.H.

HUI] MKBK
BBEJIEHWE

ITpoGnema palmoHanbHOIO UCIHOIb30BaHUS BOAHBIX PECYPCOB TpeOyeT U3yUYeHUs U ydeTa
0CcOOEHHOCTEH B3aUMOJCHCTBUS MEXIy (HOPMUPYIOIIUMHU UX €CTECTBEHHBIMH (IIPUTOK U OTTOK
IIOBEPXHOCTHBIX U IPYHTOBBIX BOJ, OCaJAKU U TPAHCIIHpALMs, UCIIAPEHUE U3 30HBI adpalliu U C
MOBEPXHOCTH YPOBHS IT'PYHTOBBIX BOJT) U UCKYCCTBEHHBIMH (OpPOIICHHE U IPEHAXK) (PaKTOPaAMH.

Bo3MoHOCT ynpaBiieHHs] UCKYCCTBEHHBIMU (DaKTOpaMu MO3BOJISIET IIyTEM H3MEHEHHUs
o0beMa JPEHAXHOTO CTOKAa W BOJOMNOAAYH pEryJIMpOBaTh YpPOBEHb TIPYHTOBBIX BOJ, a
CJIEIOBATEIbHO, M BO3JCHCTBOBAaTH HA pa3Mepbl IOA3EMHOIO IPUTOKA M OTTOKA U
BojonoTpednenus. Mcxoas W3 3TOro, OJHMM U3  HAmpaBiICHUH  palMOHAIM3AlUU
BOJIONOTPEOICHHS U 00ECIIEUEeHUs KOIOTMYECKON YCTOMYMBOCTH B PETUOHE SIBIISIETCS CO3JJaHHE
yepe3 ympaBisgeMble (PAKTOpbl ONTHMAJIBHBIX MEITHOPATHUBHBIX PEXKUMOB, 00ECIICUHBAIOLINX
ONarompusATHbIE A Pa3BUTHS PACTEHUH YCIOBMS IPU MHUHUMAIbHBIX 3aTpaTax BOJbl Ha
EAUHULLY YPOKas.

OCHOBHBIE TEXHUYECKHE CPEICTBA IPECHUPOBAHMS 3€MEIIb PA3IMYAOTCS MPEXKIE BCETO IO
TUIAM MX YCTPOMCTBA: TOPU30HTAJIBHBIM, BEPTUKAIBbHBI M KOMOMHUPOBAaHHBIM JIpeHaxku. llo
Ha3HAUYEHUIO U TEPPUTOPUAIBHOMY DPa3MEIIEHHIO: CHUCTEMaTHUYeCKUil (Korja IpeHupyroline
COOPYXKCHHSI Pa3MEIIAIOTCsI PaBHOMEPHO IO OpOIIAeMOW IUIOMIaJAM) M BBIOOPHBIM (KOTIA
JPEHUPYIOIINE COOPYKECHHs NMPUYPOUYEHBI K OTAEIBHBIM IUIOMIAAAM C HEYJIOBJIETBOPUTEIBHBIM
MEJIMOpPaTUBHBIM cocTosiHueM) .I1o mporomkuTenbHOCTH paboThl: MOCTOSIHHBINA (pacCYMTaHHBIN
Ha BECh IEpHOJ pabOThl CHUCTEMbI) U BPEMEHHBIM (pacCUMTAaHHBIM Ha MEPHOJ MPOMBIBHBIX
[IOJIMBOB HA CHUJIBHO3ACOJEHHBIX 3eMIIsIX). Il0 TEeXHHYEeCKOMY COCTOSHUIO: COBEPLICHHBIN U
HECOBEPLICHHBIN,

THIBI APEHAXKA U YCJIOBUS UX IPUMEHEHMSI

CreneHb TEXHHYECKOTO COBEPIICHCTBA JPEHAXKHBIX CHUCTEM OIpelessieTcss ee
CIOCOOHOCTBIO 0bOecneunBaTh 3()(HEKTUBHOE PEryJIMPOBAHUE THAPOTEOJIOr0 - METHOPATUBHBIX
IIPOLECCOB INPM MHUHMMAJIBHBIX 3aTpaTax Ha MX CTPOMTEIBCTBO M JKCILIyarauuro. Takum
TpeOOBAHUSAM OTBEUAIOT 3aKPBIThIE ApPEHaXKHBbIE cucTeMbl (puc.l) OTKpHITONH Ha 3TUX CHCTEMax
BBIIIOJHAIOTCS TOJIBKO OTBOASINAS 9aCTh B BHJIE KOJUIEKTOPOB, TPAHCIIOPTUPYIOLINX APEHAXKHBIN
CTOK, ()OPMHUPYEMBIN 3aKPBITON PETYIHPYIONIEH CEeThIO, B BOJAOIPHUEMHHUK.

Haubonee pacnpocTpaHeHHBIMH B HAIllleM PETMOHE SIBIISIETCS 3aKPBIThIII TOPU3OHTAIBHBII
JpeHaX, MPEACTABIAIOMMNA co00if mneppopupoBaHHBIA TPyOONpPOBOA (M3 KEpaMHUYECKHUX,
MJIACTMACCOBBIX, ACOECTOIIEMEHTHBIX WM JApyrux TpyOo amamerp kotopeix 0,07-0,3 ™)
YIIOKEHHBIN TOJ TPYHT Ha rIyOouHy 2-4,0 M ¥ OKpY>KEHHBIH 3aIIUTHO-(QHIBTPYIOIIUM CIIOEM,
IIPEUMYLICCTBEHHO M3 €CTECTBEHHBIX IIECYAHBIX M IIECYAHO-TPABMMHBIX MATEPHAJIOB TOJIIMHON
0,15-0,18 m. B mocnennee BpeMs MNPUMEHSJIMCh MCKYCCTBEHHBIC 3alIUTHO-(UIBTPYIOLINE
MaTepuaabl (CHHTETHYECKHE BOJIOKHA, HETKaHHbIE, HWIJIONPOOMBHBIE IOJIOTHA), @ TaKXKe HX
KOMOUWHAIMS C €CTECTBEHHBIMH (PUIIBTPOBBIMU CMECSIMHU.

Ilocrynnenne BOABI B JApeHY IPOUCXOIUT CAMOTEKOM TIOJ JEHWCTBHEM HAIopa,
00pa30BaHHOIO 3a CUeT PAa3HULI B YPOBHIX TIPYHTOBBIX BOJ Ha MEXJAPEHbE M B IOJOCTH



nepdoprupoBaHHOrO TPYOONpPOBO/A, BBIBEACHHOTO B KOJUICKTOP (OOBIMHO OTKPBITHIN). s
OCYILIECTBJIIEHUS] PEMOHTHO-IKCIUIyaTallUOHHBIX pa0OT Ha 3aKpbITOM TOPU3OHTAJIBHOHW JIpeHe
NpeyCMaTpUBAIOTCS HEOOXOIUMBIE COOPYKEHUsSI (MCTOKOBBIE M CMOTPOBBIE KOJIOALBI, YCTb),
BBIBOJIMMBIE Ha TIOBEPXHOCTh. MEXIPEHHOE PACCTOSHUE ONPEAEIAIOTCS THAPOTE€0JIOTHYECKUMU U
XO3SICTBEHHBIMU YCJIOBHSIMM, a TaK JK€ KOHCTPYKTHBHBIMH OCOOCHHOCTSMH BOJOIPHUEMHOU
YacTH 1 NPH MPUHSTHIX I HAIel 30HbI ITyOHHAX COCTABIsIET He MeHee S0M.

Beprukanbuplii IpeHax MPEACTaBIsieT co0OM cucreMy U3 OypOBOH CKBaKMHBI C
BOJIONIPUEMHON W BOAOOTBOASALICH 4YacTAMH, BOJONOIBEMHBIM O0OpYJIOBaHHEM; 3JaHUS s
CTaHLMKM YHPABJIEHUS KOHTPOJIbHO-U3MEPUTEIbHON anmaparypbl, CpEJICTB aBTOMATUKH U
TEJIEMEXaHUKHU; JIMHUM 3leKkTporepesad, TpaHC()OPMATOPHON MOACTAHIMM, IUIOM@AKH U
MOJBbE3AHBIX A0por. CKBaXKMHBI BEPTHKAJIBLHOTO JIPEHAXka, BBIMOJIHSAEMbIE OOBIUHO JHAMETPOM
0,9-1,2 M, mpeaHa3zHa4yalOTCsS IJIs BO3JACHCTBUS HAa BEPXHUU SPYC MOA3EMHBIX BOJ U IMOXTOMY
Oypsarcs riyounoir mo 50-100m. BopompuemHass 4acTh CKBaXHH pa3MEIIAeTCs B XOPOLIO
INPOHHULIAEMBIX TECUAHO-TPABUMHBIX OTJIOKEHHSAX M o0opyayercss (DUIBTPOBBIM KapKacoM,
3alIMIIEHHBIM TI€CYaHO -TPaBUMHON (unbTpoBOil 0OckimKoi. Bomononsemuoe obopynoBanue
pasMelaeTcs B 3KCILTyaTallMOHHOM KOJOHHE TpyO, pasmMeraeMoi HaJl pUIbTPOBBIM KapKacoM.

B kayecTBe dKCILTyaTallMOHHOU KOJIOHHBI ~ OOBIYHO  HCIOJBb30BAJIUCh  CTAJIbHbBIE
o0caJHbIe, TOHKOCTCHHBIE CBapHBIE, IIOJIMMEPHBIE H acOEeCTOIEMEHTHBIE TPYOBI, AUAMETPOM 10
0,4 M, a s QUIBTPOBOTO KapKaca NPUMEHSIUCH NeppOpPHpPOBAHHBIE TPYOBI M3 TeX Ke
MaTepuaioB WIM (UIBTPHI 3aBOJICKOrO M3roToBieHus. [lnomanb oOCHIyKUBaHUS CKBaXKHHbBI
3aBUCHUT OT THAPOreOJOTMUECKUX U XO31UCTBEHHBIX YCIOBUN U MOxeT jtocturars 100-150 ra.

KomMOuHUpOBaHHBIN JpeHax MNpeACTaBiaseT cO00M CUCTeMy W3 TOPU3OHTANIBHBIX JAPEH
(KOJUIEKTOPOB), pa3MelaeMbIX B CIA0ONPOHHUIIAEMOM MOKPOBHOM MEJKO3€Me, U BEPTHUKAIbHbIX
CaMOM3JIMBAIOIINXCS CKBAKUH, YCTAHOBICHHBIX BOJONPHEMHON YaCcThIO B XOPOILO IIPOHULIACMBIN
nojacTwiamuidi  cinoii. Ha ¢oHe Ttakol cucTeMbl BO3HUKAOIIWNA TIPH TIOJNMBAaX HAIoP,
CONPOBOXKAAEMBIN MOABEM I'PYHTOBBIX BOJ. IEPENAETCS B HWKHUM XOPOLIO IMPOHULIAEMBIN CIOU
1 (QopMHpYET NPUTOK K BEPTHKAIbHBIM CKBA)KUHAM M CaMOU3JIMB B CETh T'OPU30HTAILHOIO
npeHaxa. Cie/oBaTelIbHO, CAMOU3JIMBAIOLIMECS] CKBaXXUHBI, DPa3MEIaeMbl€ BJOJb JPEHBI,
yCWINBas €€ ICHCTBHE, COOTBETCTBEHHO IIO3BOJISIIOT 3HAYUTENIBHO PACIIMPUTh MEXIPEHHBIE
paccTosHusl.

Jss OBBIILIEHUS BOJI03aXBaTHOM CIIOCOOHOCTH CKBAYKMHBI KOMOMHHPOBAHHOIO JIpEHaXka
(rmy6unoit He 6onee 30 M) Oypsitca muamerpom 500 MM M 00Ca)KHMBaIOTCS TIACTMACCOBBIMU
TpyObamu nuamerpoM 100 MM ¢ mnepdopanmed B HWXKHEH YacTHM, pa3MeliaeMoi B
XOPOLIONPOHUIAEMOM TIOICTUJIAIOIIEM CJIIOE.



COBEPHIEHHBIE THUIIBI JPEHAYKA

Topu30HTAJLHLIN:

a- TpaHIIEHHBIN;

0- y3KOTpaHIIECHHBIN;

B- OECTpaHIIICHHBIN.

1 — nepdopupoBanHas Tpyda

2 — oOcepimka  MecyaHo-
IPaBUIHOMN CMECHIO

3 — rpyHT 0OpaTHOM 3aCHINKH

BepTukajanHbIi:

| — 31aHue ynpaBieHus:

2 — HanopHbIi TPyOONIPOBOA
3- 3KCITyaTallMOHHAs KOJIOHHA;

4 - punpTpOBast KOJIOHHA;

5 - Hacoc;

6 — DJIEKTPOBUTATEND;

7 — rpaBuiiHas OOCBHINKA;

8 — KOHIYKTOp;

9 — onopHas pama;
10 - BogonpuemHslii KONOAEL;
11 - BomocOpoc.

KoMOMHUPOBAHHBI:

1 — punbTpOBas KOJIOHHA;

2 — BOJIONIO/IbEMHAs KOJIOHHA;

3 - ¢unbTpOBast OOCHINKE CKBAKIHBI
4 - TpONHUK;

5 — BogooTBOAAIIAs TPYOa;

6 — 0aHIaXX C OTBOZIOM;

7. - TpyOa apeHsr;

8. -hunbTpoBas o0CHINIKA APEHBI;

9 —Oros0BOK CKBaXKHMHBI.




B kadectBe (pUIBTPOBOIL 3aIIUTHI UCTIONB3YETCA ITeCYaHO-TpaBUifHAsi CMECh CHIEIIHAIBHOTO
cocTaBa, 3achlliaemMas B 3aTpyOHOE POCTPAHCTBO MEXAY BOIOMOABEMHON KOJIOHHON M CTEHKaMU
CKBaXHHbI. PaccTossHME MeEXIy CKBaXMHAMH, YCTPAMBAaE€MbIMU BJOJIb JIPEH 3aBHCUT OT
TUAPOre0JIOTHYECKUX yesnoBUl U cocTasisteT 100-200 m.

VcnoBusi NpPUMEHEHHMs] KaXJOrO0 U3  BBIIE TMEPEUUCICHHBIX TUIOB  JIpeHaxa
YCTaHABIMBAIOTCSA IIPEXKAE BCEro HAa OCHOBE aHalINW3a TI'MIPOTEOJIOTHYECKHX OCOOCHHOCTEH
KOHKPETHOH TeppuTopuu. JlIs 5TOM 1eaM MOXHO BOCIOJIB30BATHCS NPHUHATOM Yy Hac
knaccudukanueit J[.M. Kana no crenenu ecTeCTBEHHON APEHUPOBAHHOCTH TeppUTOpUH (Tad. 1).

B coorBercTBHA ¢ 9TOH KiaccupUKanueld TIOPU30HTAIBHBIA JPEHAX IMEPCIEKTUBEH B
YCIIOBUSIX NMPEUMYILECTBEHHO OJHOCIOWHOTO CTPOEHUS TPYHTOB ¢ KO3(pHUIMEHTOM (uibTpanuu
ot 0,01 mo 1m/cyT u Gonee mpu 6aU3KOM (10 5 M) 3aieraHuu Bogoymnopa. OH d3PPEeKTHBEH TakKe
B YCIOBHSX HEOJHOPOIHOTO CTPOCHHUS TPYHTOB C MaJOMOHIHBIMH (3-4 M) IOKPOBHBIMHU
MEJIKO3€MaMH, KOrja IOSBISIEeTCS BO3MOXKHOCTb  BCKPBIBaTh ~ XOpOLIO  IPOHMIIAEMbIE
HoJcTuaroIue (IECOK, I'paBUid, U T.J.) CJIOU U YKJIaJbIBaTh B HUX TOPU30HTAJIbHBIE IPEHBI.

BepTukanbHbIll ApeHaX NEPCHEKTHBEH B YCJIOBUSX MPEUMYIIECTBEHHO HEOIHOPOIHOIO
CTPOEHUS TPYHTOB C MOMIHBIMU (15-45 M) MOKPOBHBIMU MEJIKO3EMaMH, MOACTHIIAEMBIMU XOPOILIO
IIPOHMIIAEMBIMU 11€CYAHO-TPABUHHBIMU CIOSMHU MOIIHOCTBIO O0Jiee 5 M ¥ BOAOIPOHHULIAEMOCTHIO
6ostee 100 Mz/CyT. On MoxeT ObITh 3 ()EeKTHBEH U MPU MEHbLICH BOAONPOBOJMMOCTH B YCIOBHIX
ciaboil nporunaemocty (Menee 0,1 M/CyT) MOKPOBHBIX MEJIKO3EMOB WJIM HAIIOPHOCTH MOJA3EMHBIX
BOJI MOJICTHJIAIOIIMX clloeB. OrpaHUyYeHHs 10 MOIIHOCTH MOKPOBHOT'O MENKO3eMa 00YyCIOBIECHbI
TE€M, YTO TIpU MOHIHOCTAX MeHee 15 M Ha (oHe BepTHKaJBHOrO JApeHaXka Co3JaeTcs
IPOCTPAHCTBEHHAs] HEPAaBHOMEPHOCTh MO TJIyOMHE 3aJieraHusi TPYHTOBBIX BOJ, CKOPOCTH MX
CHIDKCHMsI M TEMIIaM pAacCoOJeHMs I0YBO-TPYHTOB, a IPH MOIIHOCTAX Oomnee 45 M pesko
BO3PACTaCT COMPOTHUBICHHUE MMOKPOBHOTO MEJKO3eMa M TEpsieTCs THAPaBIWYECKas CBS3b TPYH-
TOBBIX BOJI HOKPOBHOTO MEIIKO3€Ma, C MO3eMHBIMH BOJaMH MOICTUIIAIOIINX CIIOEB.

KomOuHUpoBaHHBIHM JpeHax NEPCIEKTUBEH B YCIOBUAX HEOJHOPOrOro CTPOCHUS TPYHTOB,
CIOXEHHBIX MOKPOBHBIMU citabonponuniaembivu (0,01-0,5 M/cyT) Menko3eMaMu MOIITHOCTBIO OT 5
10 15 M 1 XOpOIIO-NMPOHUIIAEMBIMY HAllOPHBIMU WM O€3HAOPHBIMH MOACTHIIAIOIIMMY CIIOSMU
BOZOMPOBOAUMOCTRIO Oomee 10 MY/cyT. HempuMeHHMOCTh KOMOMHHPOBAHHOTO JPEHAKA B
YCIOBHSIX MAaJIOMOIIHBIX ITOKPOBHBIX MEJIKO3EMOB OOBACHSETCA TEM, YTO YKJIaJKa €ro
FOPU30HTAJILHOIO 3jieMeHTa (ri1yOuHOW 3-4 M) HEemocpe[CTBEHHO B IMOACTHUIIAIOLIME XOPOUIO
MNPOHULIAEMBIE CJIOM MCKIIIOYaeT HEO0OXOAMMOCTh YCTPOWCTBA €ro BEPTUKAIBHOTO 3JIEMEHTa
(ckBaxkuH). Ilpu MOIIHOCTSAX KE MEIKO3eMOB Oojiee 15 M HauMHAKOT BO3pacTarbh €ro
CONMPOTHUBJIEHUS] M CHUXKATbCid KOX(PQHUUUEHT meperekaHus . B ycnoBusax ixe ciaboi
IPOHUIIAEMOCTH  ITIOKPOBHBIX Menko3emoB (MeHee 0,1 wm/cyT), Korzma ApeHUpYOLIeH
CHIOCOOHOCTBIO  TOPH3OHTAJIBHOM  CeTH  MOXHO  HpeHeOpeub, €€ MOXKHO  3aMEHUTh
HenlepOPUPOBAHHBIM ‘TIYXUM  BOJOBOJOM, JIMIIb TPAHCHOPTHPYIOIIUM IPEHAKHBIA CTOK,
MOCTYTAKOMIMN U3 CAMOM3JINBAIOLINXCS CKBAXKUH KOMOMHUPOBAHHOTO ApEHAXa.

METO/IbI YCTPOUCTBA COBEPIIEHHBIX THITOB JPEHAKA

[Ipakruyeckn Bce mnpumenspiuuecs B ObiBmem CCCP  merombl  CTpOUTENLCTBA
COBEPIIEHHBIX TUIIOB JIpeHaXka pazpabaThIBaJICh WM NPOXOAWIIN arpodaiyio B Y30eKkucTaHe Ha
00beKTax ocBOeHUs HOBBIX 3eMenb l'onognod u  Kapmmuckoit crened. Tak, mumpokoe
IIPOM3BOJCTBEHHOE BHEAPEHHUE 3aKPHITOIO TOPHU30HTAJIBHOIO JPEHAXKa, pa3BepHyBIIEeCs B
T'onoxnoit crenn ¢ 1956 rozma, MO3BOIMIIO OTHOCTBIO OTPAOOTATh TEXHOJOTHIO CTPOUTEILCTBA,
OCHOBAaHHYI0 HAa MEXAHM3alMM BCEX OCHOBHBIX olepanui. B cOOTBETCTBMM C HM3BECTHBIMHU
npopabotkamu  (B.A.  yxosuwii, E.JI. Tomun wu 1p.) CTPOUTEIBCTBO 3aKPHITOTO
TOPU30HTANIBHOIO JIpEHaXKa OCYIIECTBISETCS B OCHOBHOM TpPaHUICHHBIM, Y3KOTpaHIIEHHBIM U
OecTpaHIlIEHHBIM CIIOCO0AMHU.



Cnoco0 CcTpOUTENhCTBA 3aBUCUT OT IMOJOXKEHHUS TPYHTOBBIX BOJ M TIIyOMHBI YKIAJAKU
JpeHa)ka, JIMTOJOTHYECKOTO0 CTPOSHHUS M XapaKTepUCTUKH TPYHTOB Ha JTOH TioyOuHE, U
orpezesnisieT BbIOOP KOHCTPYKIIMHM BOJONPUEMHOM YacTH JApeHbl. B cBOIO oyepens KOHCTPYKLUU
BOJIONIPUEMHOM  4acTH MOTYT CHCTEMAaTH3MPOBATHCS  COYETAaHHWEM TpyOuaTOd  JIMHUHU
(cxBaxkHOCThIO 710 0,3%) paznuuaroiieiicss Mo BUIAM U Marepualy TpyO (KOpPOTKOMEpHBIE W3
KepaMHMKH, TIOpHCTOro  OeToHa, acOecTOleMeHTa; JJIMHHOMEpHbIe- Tro(pHUpPOBAHHBIE
IJIACTMACCOBBIEC U3 MOJMATUIICHA, TOMMBUHUXJIOPHUAA) UX Meppopaiiu (3a30pbl B CTHIKAX MEXKIY
3BEHbSAMHU TPYO, OTBEPCTHS B CTEHKAX) M MHOT000pa3usi GHIBTPOBON 3aIIUTHI, pa3IHyalonieics
10 TIPOUCXOXKJEHUIO MaTepuaja (€CTECTBEHHBIM M3 MECUYaHOW WM MEeCUYaHO-TPABUMHOW CMECH;
UCKYCCTBEHHBI W3 CTEKJIOXOJICTa, CHHTETHYECKHMX BOJIOKOH, HETKAHHBIX HIJIONPOOUBHBIX
MOJIOTEH, KOMOMHUPOBAHHBIN U3 UCKYCCTBEHHOI'O MaTepuiia U ectecTBeHHOU cMecu). IIpu stom
KOHCTPYKIHMS BOJONPUEMHON YacTH ¢ (UIBTPOBOM 3aIIMTON U3 E€CTECTBEHHBIX OOCHINOK
KOHJHUIIMOHHOTO COCTaBa, SIBJIIETCS HauOosee MepCreKTUBHOM, TaK KaK 00eCIeYnBaeT BBICOKYIO
BOJ/I03aXBAaTHYIO CIIOCOOHOCTH IPEHBI U €€ HAJEKHYI0 padoTy B JIIOOBIX THAPOTEOIOrMYECKHX
ycinoBusix. CocraB (UIBTPOBOM OOCHIIKM MMOAOUpAEeTCs B 3aBUCUMOCTH OT MEXaHHMYECKOIo
COCTaBa, CBS3aHHOCTH M  (QUIBTPALMOHHBIX CBOWCTB JApeHHpyeMoro TpyHTa. Iloxbop
IPOU3BOJUTCS IO KPUTEPUSAM 3aLUThI IPEHUPYEMOI0 IPYHTa OT (GMIBTPALIMOHHBIX JedhopMannit
U HEJOMyIIEeHHs MPockInanust U cyddosun vactui GuibTpa yepe3 BOJONPHUEMHbBIE OTBEPCTHS B
TpyOuaTyro nuHuo. [Ipudem, BOIOIPOHUIIAEMOCTh TTOI00paHHOTO (UIBTPA JOJDKHA OBITH BBIIIE
BOJIOIIPOHUIIAEMOCTH APEHUPYEMOTO IrpyHTa B 5-10 pas.

HesaBucumo oT cmoco0a CTpOUTENbCTBA, TEXHOJOIMYECKUN MPOLIECC COCTOUT U3
CJICAYIOUINX OCHOBHBIX 3TaIlOB:

IOJrOTOBUTENbHBI - BBIHOC NPOEKTa B HATypy, IOJITOTOBKAa TpPacChl JIPEHBI,
KOMILIEKTaIHs 00BEKTa HeOOXOAMMBIMH MaTepHallaMH;

OCHOBHOW - PBIThE TPAHIIEH MJIM LIENEH, YKIAAKA IPEHAKHOW JINHUY;

BCIIOMOTATENbHBIN - JOCTaBKa CTPOMMATEPUATIOB M KOHCTPYKLHM, UX pacKIajaKa IO
Tpacce JAPEHBI;

3aKJIIOYMTENbHAs - OOpaTHas 3achlllka TpaHIIEW WM 3aJelika LIeJiel, yCTaHOBKa
COOPY>KEHHI U IJIAHUPOBKA TPACCHI JIPEH.

B xoMIuiekce MallvH, UCTOIb3yEMbIX NPU MEXaHU3UPOBAHHOM CTPOUTENILCTBE, BEAYIIEH
SIBJIETCS APEHOYKIAIUUK, KOTOPBIM B 3aBUCUMOCTH OT XapakTepa AelcTBUs pabodero opraHa u
rapaMeTpoB OTPHIBAEMOM TpaHImieu (IIEIH) MOXKET OBITh TPAHIIECHHBIM, Y3KOTpPaHIICHHBIM U
OecTpaHmeHbIM (Tabi. 2.).

TpaHmeilHsli U y3KOTpaHIIEHHBIA CIIOCOOBI NMPUMEHSIOTCS B YCIOBMSIX YCTOWYMBBIX
TPYHTOB, CIIOCOOHBIX 00ECMEYNTh BEPTUKATBLHOCTh CTEHOK, OTPhIBaeMOM TpaHieu. [Ipuyem eciu
MEpBbI COCO0 MPUMEHUM TOJBKO TPH TIyOMHE TPYHTOBBIX BOJ HIKE JIHA OTPHIBAEMOM
TpaHILEH, TO BO3MOXKHOCTU BTOPOTO IIUPE U OH MOXKET MPUMEHATHCSA U MPU ITyOHMHE TPYHTOBBIX
BOJI HA YPOBHE WJIH Jaxke BhImIe (10 0,5 M) OTMETKH 3aJI05KEHUS BOJOTPUEMHOM YaCTH APCHEI.

Bectpanmieiinpiii cioco® NpUMEHUM B YCIOBHUSX JIIOOBIX, KaK YCTOWYUBBIX, TaK U
HEYCTOMYMBBIX TPYHTOB, HO B OCHOBHOM IIPEJIHA3HAYACTCS ISl YKIIAJIKH JpEeHaKka MPH OJTU3KOM,
HACKOJIbKO MO3BOJISIOT YCIOBHS IPOXOJIMMOCTH MEXAHU3MOB, YPOBHE 3aJIeraHUsi TPYHTOBBIX BOJI.




Tabnuua 1 Tunbl rMQpPOreonornyecknx ycrosuin opoaemMbix panoHos (no .M. Kauy) v Bbibop TMNoB gpeHaxa
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I. CoafoopeEMp o BEAHHEE
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Tabnuia

HanmeHoBaHue Tunbl JpeHoyknag4ukoB
nokasartesnen TpaHLEeNHbIN Y3KOTpaHLUEeMNHbIN 6ecTpaHLIEeAHbIN
34-3, OA OTL-406A ay-251 ay-301 nay-35-02 ATn-4,0 mMa-13 AB-251
3TU-406
MapameTpbl
TpaHLLEen: 0,6 0,6 0,3 0,3 0,3 0,35 0,30 0,2 0,25
WwnpuHa, m 3,0 4,0 4,5 2,5 3,0 2,5-3,5 2,540 3,0 25
nybuHa, m
YknagbiBaemble
Tpy6bI: TUN Kepawm. Kepam Mnacr. Mnacr. Mnacr. Mnacr. Mnacr. Mnacr. Mnacr.
HapyxHun gnametp, 0,13-0,3 0,13-0,3 0,09-0,2 0,075- 0,075-0,15 0,09-0,2 0,075-0,150 | 0,11 0,075-0,150
M 0,15
Bug cdounstposon necok necok necok Mecok necok Mecok necok Mecok necok
3aWuThl nuck.mat nck.mart nck.mart
Tun potowero opraHa | LlenHown c LlenHon LlenHon c UenHon ¢ | LlenHown c LlenHon c LlenHon MaccuBHbIN MaccuBHbIN
KOBLLI. CKkpebKoBbIN pes3uamm KOBLLI. KOBLLI. pes3uamu CKpebKOBbIN | HOX HOX

Cnocob Mnanwnp. nonlyasTomart | aBTomart MnaHwup. Mnanwnp. aBTomart aBTomart aBToMar Mnaxup
BblAEPXNBAHNS Tpacchl Tpacchbl Tpacchl Tpacchl
YKIOHa
TexHu4eckas
npounssoguTensHocTe | o 130 Jo 150 o 200 Ho 150 o 150 o 300 o 100 Lo 500 Jo 1000
, MY
Ycnosus pabor:
- YPOBEHb rp-blX BOA | HWU3KWMA Huaknin Bbicokuii Husknin Husknin CpeaHui Husknin Bbicokuia Bbicokui




HaumeHoBaHue

Tunbl peHoyknag4mkoB

nokasartenen TpaHLEeNHbIN Yy3KOTpaHLUeMHbIN 6ecTpaHLIEeNHbIN
34-3, OA 3TL-406A ay-251 ay-301 Ay-35-02 ATn-4,0 mMa-13 AB-251
9TLU-406
- KaTeropus -1l I-1l - I-IvV I-111 -1l I-IvV -1l I-1
NPOYHOCTM rpyHTa
- Macca, T 21 42,8 40 24 245 24 32,5 61 110,5
ObcnyxusatroLmi 3 3 4 2 2 2 2 2 5

nepcoHan




[IpuHnun paboThl TpaHIICHHBIX W Y3KOTPAHIIEHHBIX JPEHOYKIAAUYUKOB, C padounM
OpraHOM aKTMBHOTO JICUCTBHSI, COCTOMT B OJHOBPEMEHHOW M HENPEPHIBHOW OTPBIBKE TPaHIIEH,
YKJIaJKe JpEHbl, HauMHas OT yCTbd A0 €€ uctoka. [IpuHumm sxe paboThl OecTpaHIIeHHbIX
JPEHOYKJIaTYUKOB ¢ padOYUM OPraHOM MACCUBHOTO ACHCTBUS, OTIIMYAETCS JMIIb TEM, YTO IPYHT
He pa3pabaThIBaeTCsI M BMECTO TPaHIICH IPOpEe3aeTcs IIeab HeoOXOAuMOW TiryOMHBI, Kyna
YKJIaAbIBAETCS] BOJOIPUEMHAs YacTh APEHEI.

[Ipu TpanimeiiHoM criocobe CTpouTeNbcTBa NpUMEHSIHCh peHoykiaaauuku 2J1-3,0A u OTLI-
406 ¢ nmomavel B CyXyI TPaHLICID KEPAaMHUYECKUX TOHYAPHBIX PacTpyOHBIX TPyO B KpyroBoi
MecyaHoi oOChIIKe.

Hpenoyxiamuuk 3/1-3,0A paGoTaer ¢ NOCTOSAHHOM TyOMHOM KomaHus 3 M, obecrieunBast
HeoOXOoauMBIH YKIOH npeHsl (He MeHee 0,001) mpoaBmXeHHEM T10 3apaHee CINITAaHWPOBAHHOM 1O
3aJaHHbIM yKIOH Tpacce. s yKimagku ApeHbl Ha OONBINYIO TIIyOWHY, IUIAaHHpyeMas Tpacca
yrayOisieTcss Ha COOTBETCTBYIOIIYIO BenuYuHy. B TO ke Bpems ans npenoykiaquuka OTL[-406
TaKOW HEOOXOIMMOCTH HET, TaKk Kak OH CHa0XeH MOJyaBTOMAaTH4EeCKOH CHUCTEMOH BbLIEp-
KUBAHUS 3aJ@HHOTO YKJIOHa IO KOMUPHOMY TpOCCY M MOXET BECTH OeccTyleH4aToe
perynupoBaHue TIyOuHbI YKIaJKU ApeHaxa 10 4,0 M.

[Ipu y3KoTpaHIICHHOM CIOC00e CTPOUTENbCTBA ApeHoyKaamunkaMu D TL[-406A, 1V-251,
AY-301,4Y-35 02, ATI1-4,0 npumenstorcs: rodppupoBaHHbIC TUIACTMACCOBBIE TPYOBI ¢ GUILTPOM
U3 IeCYaHOW CMeCH KOHIMIIMOHHOTO COCTaBa WJIM KOMOWHHMPOBAHHBIM C II€CHAHOW CMEChIO
HEKOHJAMIIMOHHOTO COCTaBa U HCKYCCTBEHHBIM PYJIOHHBIM MAaTEpHAJIOM.

ITpumeHeHne (QUIBTPOB TONBKO M3 MCKYCCTBEHHBIX PYJOHHBIX MAaTEpUasIOB TOIyCTHMO
TG TIPU YKJIAJIKe APEH B CyXHe TPYHTHI ¢ KoddduimeHToM ¢uibTpaimu 6onee 0.3 M/cyT, Tak
KaK IIpH paboTe B BOJOHACBHIIICHHBIX Pa3KIKEHHBIX IPYHTaX MPOUCXOIUT UX KOJIbMaTallusd, a B
TPYHTAX ¢ MEHbIICH BOJOIIPOHUIIAEMOCTHIO CHUKAETCS BOJ03aXBaTHAsl CIOCOOHOCTD JIPEH.

ITpu GecTpaHIEfHOM crlocoOe CTPOUTENBLCTBA TPUMEHSUINCH ApeHoyKiaa uukn M/I-13 u
J1b-251 ¢ mnopmadeid B Iedb IJIACTMACCOBBIX TPyO C MecyaHbIM WIM KOMOWMHHPOBAHHBIN
¢unbTpoM. Ecinm npumMeHeHHe NOCIEAHEro JPEHOYKIaJAuuKa TpeOdyeT TOYHOM IUIaHMPOBKHU
TPacchl MOJ YKJIOH APEHbI, TO NIPUMEHEHHUE NEPBOr0, CHAOXKEHHOIO aBTOMATHUECKOH cHCTEMON
BBIJCP)KUBAHMA 33JaHHOTO YKJIOHA IO JIa3epHOMY JIydy, HCKIIOYaeT HEOOXOMMMOCTh a ATHUX
paborax.

[Ilupokoe NpOU3BOACTBEHHOE BHEIPEHHE BEPTUKAIBHOTO JpeHaxa B Y30eKuCTaHe
HayaJoch ¢ KoHI@a 50-X roj1os.

Hakonuennsiil onbiT (M. Pemerkuna, X. M. SIky60B) yOeuTeNbHO JI0Ka3bIBAET BHICOKYHO
3G GEKTUBHOCTh CTPOUTENLCTBA CKBAXKUH OOJBILEr0 JUaMeTpa ¢ MOILIHOM NecYaHO-rpaBUHHON
¢buIBTPOBOM 0OCHINKOM, 0OecTieunBaroIIeil He TOJIBKO TMOBBIIIEHHE BOA03aXBaTHOH CIIOCOOHOCTH
CKB)KMH, HO ¥ YBEJIUUCHHE CpPOKa € 0e30TKa3HOH paboThlI.

[Iponece cTponTenbcTBa BHICOKOACOUTHBIX CKBAKUH BEPTHKAIBHOTO APEHAXKA BKIIOYACT
B ce0si paboThl MO OYPEHMIO CKBAXKUHBI, 00cajke (UIBTPOBOH M 3KCIUTyaTallMOHHOM KOJIOHH,
0OCBINKe MecyaHO-rPaBUMHON PUIBTPOBON CMECH, CTPOUTEIBHON OTKAUKE.

Haubonee nepcneKTHBHBIM B CTPOUTENLCTBE BEPTUKAIBHOIO JpPEHaXKa OKa3ajloch
OypeHHue CKBaXHH POTOPHO-BpAIaTENbHBIMH CIIOCOOAMHM, IIO3BOJSIOIIMME PE3KO IOBBICUTH
CKOPOCTh MPOXOJKH M YBEIHUUTH AHMaMeTphl Oypenus no 1200 mm. Bypenue stumu criocodamu
MOYKET MPOBOIUTHCS METOAAMH MPSIMOH Wi 00paTHOW MPOMBIBKH.

Ob6canxy ckBaxuHbl TpyO4aToit (auamerpom 10 0,4 M) KOJOHHOH HAUYMHAIOT CO CITyCKa €€
¢dbunpTpoBOl HacTu ¢ 1ieneBoil nepdopanueid npu ckBaxkuHoctu 20-25%. IpoBoast oOcaaky
IyTeM IOCTENEHHOT0 HapalluBaHHs TpyOuaTod KOJOHHBI JO ymopa B 3a00il CKBakKMHBI Ha
MIPOSKTHYIO IITyOHHY.

OOcpiTiky (UIBTPOBOM YacTW TpyOUAaTOH KOJOHHBI MPOHU3BOMAAT T€CYAHO-TPABUMHOMN
(GWIBTPOBOM CMECHIO CHENUAIBHO TOJAOUPAaEMOro, B 3aBHCHMOCTH OT XapakTepa TIpyHTa
BOJIOHOCHOI'O IL1acTa, COCTaBa C KPYMHOCTbIO (pakuuit 10 10 MM Npu KOHTaKkTe ¢ MeCKaMu
MEJIKO3EPHUCTBIMH, 0 20 MM - CO CpeHe3epHUCTHIMU U 710 30 MM - KpyIHO3epHUCTBIMU. [Ipu
3TOM, B cOoO0TBeTCcTBUHU ¢ npopadotkamu CAHUMPU, cooTHOLIEHNE CPEAHUX TUAMETPOB YaCTHUIL



(GUIBTPOBOI CMECH M TPyHTa BOJOHOCHOTO IIJIACTa, BBIPAsKaeMoe MEXCIOWHBIM KO3 PHIIHEHTOM
&=Dso/dsp  DOMKHO cOCTaBIATH IPU KOHTAKT€ C TMECKaMH MEJIKO3epHUCThIMH - 15-20,
cpennesepHucTeiMu - 20-25, xpynHo3epHucThiMH - 25-30. KoadduimeHT HEOTHOPOIHOCTH
(UIBTPOBOM CMecH, BbIpa)kaeMblii COOTHOLIEHHEM AMAMETPOB YaCTHUIl, COJEPXKAIUXCS B €€
coctase MeHee 60% u menee 10% momxeH coctaBaath N= Dgy /Dy = 5-10

CrpoutenbHass OTKAauyKa, BHIMOIHAEMAs: OOBIYHO APAU(PTHON yCTAHOBKOW M IPOBOIUMAS
cpa3y e Bciel 3a OOCBHINKOH, SBISETCS 3aBEpIIAIOIIUM 3TalloM YCTPOMCTBA BOIOIPHUEMHON
YacTH BBICOKO/IEOUTHBIX CKBaKUH. POpMUPOBaHUE MIPH ITOM YCTOWYMBOTO IIECUaHO-TPABUIHOTO
(GUIbTpa MPOUCXOTUT 32 CUET TOTO, YTO B MEPHO] CTPOUTEIBHONH OTKAYKU HAPSLy C OYUCTKON
MOJIOCTU CKBAXHMHBI, U3 OOCBHINKM M BOJOHOCHOI'O ILIAacTa 4epe3 MOopbl (QUIbTpa U OTBEPCTHUS
KapKaca BBIHOCATCS MEJIKME 4YacTuIlbl, a Ooyiee KpyIHbIE OTJIAaraloTCsi Ha €ro BHEIIHEH
MOBEPXHOCTH, CO3/1aBasi KPYIMHOIOPUCTHIH (WIBTP C OYCHb MAIBIMH THAPABINYCCKHUMHU
CONPOTHUBIICHUSMH.

[Ipu ycTpoiicTBe BOAONPHEMHONM YacTH B MEJIKO3EPHHUCTHIX IIECKaX BO H30eKaHHe
JUTUTEJIbHOTO MECKOBAaHUS CTPOUTENBHYIO OTKAYKy HAaYMHAIOT C MaJIbIX PACXOJOB MOCTEINEHHO
nepexojig Ha Gosbuine. [Ipu ycrpoiicTBe ke BOAOIMPUEMHON YacTH B KPYMHO3EPHUCTHIX MECKax,
HAMpOTUB OTKAYKy HAUMHAIOT ¢ MAaKCHUMAJIbHBIX PAacCXOOB, CIOCOOCTBYIOIIMX YCHJICHHOMY
BBIHOCY MEJKHUX YacTHIl U TOBBIIIEHHIO MPOHULAEMOCTH NpUPUIbTpoBOMl 30HBL. B mrodom
clydae OTKadka BENETCS 1O OCBETJICHHS OTKa4YeBOSMOW BOJBI W TPEKPAIICHUS BBIHOCA
MEXaHUYECKUX MPUMECEH.

Ilocne 3aBepilieHHs]  CTPOUTEIBHOM  OTKAYKM B  SKCIUIyaTAMOHHYK)  KOJIOHHY
yCTaHABIINBAETCS MOTPY>KHOU 3JIEKTPOHACOC TUIA OB, COOTBETCTBYIOIIMHA
MPOU3BOUTENBHOCTH CKBAXXUHBI BEPTUKATBHOTO IPEHAXKA.

CTpouTeNnbCTBO CHUCTEMBI 3aBEPIIAETCS MOJKIIOYEHHEM Hacoca K CTaHLUUU YIIpaBJICHHUS,
pazMeniaeMoi B 3aKPBITOM TTOMEIICHUH IPU CKBAXKHHE.

[Ipon3BoICTBEHHOE BHEPEHHE KOMOMHUPOBAHHOIO JIpEHaXKa, BIEPBbIE B OTEUECTBEHHOMN
npaktuke, Hayanoch B 1980 roxy Ha oObexrax Kapmmuckoit crenu. DToMy mnpeaniecTBOBaIN
HIMPOKUE ONBITHO-TIPOU3BOIcTBEHHbIE uccinenoBanuss CAHUWUMPH, no3ponuBiuve paspadorarh
MPUHLIMIIBI TPOSKTUPOBAHUS U TEXHOJOTHIO CTPOUTENBCTBA KOMOMHUPOBAHHOTO JPEHAXKA.

OCHOBHBIM KOHCTPYKTHUBHBIM JJIEMEHTOM KOMOMHHPOBAHHOTO JpEHa)Ka ABISAIOTCA
CaMOMBJIMBAIONINECS CKBaXKMHBI TIOBBIIIICHHON BO03aXBaTHOM criocoOHOCTU. OHU TMPEICTaBISAIOT
coboii OypoBble ckBaxHHBI guamerpoM 0,5 M, 0OCaKEHHBIE IUIACTMACCOBBIMH WU
acbecrorieMeHTHbIME TpyOamu quametpom 0,1-0,125 M. BononpuemHas yacts JuHOM He Oosee
10 M obopynyercs mieneBoi mepdopanmeid co CKBaXHOCTbIO 3-6% M 3aluInaeTcsl MecyaHo-
rpaBuiiHbIM  punbTpoM. IlonbGop QuIbTPOBOIl OOCHIIKK OCYIIECTBISIETCS IO AaHAJOTHU C
BEPTUKAJIBHBIM JIPEHAKOM I10 COOTHOIICHHIO CPEIHHUX TUAMETPOB YaCTHIl (PUIBTPOBOH CMeCH U
JPEHUPYEMOr0 TPYHTA, BBIpAKaeMOMY 4epe3 MeXCIOWHbIH koadpdunmuent E=Dso / dso. Onnako,
KaK IoKa3aqu HaOMIOJCHUs, OCOOCHHOCTH padOThl CKBAXMH KOMOWMHHPOBAHHOTO IPECHAXKA
(neOonpliMe 3HAYEHUS CKOPOCTEH, TPaJUEHTOB U YJEIbHBIX J€OUTOB) TMO3BOJSIOT CHHU3UTH
TpeOOBaHMs, MPEIBABIIEMbIC K (UIBTPaAM BEPTUKAIBLHOIO JIPEHAXKA U PEKOMEH/I0BATh BETUUUHBI
MEXCIONHBIX K03(ppunueHToB =30-35 - 11 KpyIHO3EPHUCTHIX BOJAOHOCHBIX MeckoB, & =25-30
- uid cpemHe3epHHCTHIX u & = 20-25 - jamd  MeIKO3epHUCTHIX npu  Kodddumuenre
HEOJIHOPOAHOCTH QHILTPOBOM 00CKHINKH 1 = 2-5. [Ipu 3TOM eciii MUHUMAaJIbHBIE pa3Mephl YacTHUL
GUIBTPOBOM OOCKHITIKH, 00ECIICUYNBAIONINE YCTOMUNBOE CBOJ000pa3oBaHue y Nep(oparimoHHbIX
menedt, puHoi 100 MM u mmpuHoit 3-4 mm, coctaBnger Dmin = 1,8 MM, TO MakcUMasbHbIE
Dmax npuHuMaroTCs Uil MEJIKO3EPHUCTBIX BOJOHOCHBIX TpyHTOB B mpeaenax 10-20mm,
cpenne3epHUcThIX 20-30 u kpynHo3epHUCTHIX 30-40.

Takasi KOHCTPYKUHMS CKBAXUH TpU OypeHnH Oe3 NMPUMEHEHHsS TJIIMHHCTOTO PacTBOpa C
nocneyomei 006caakoil, 0OCHIMKONW U He3aMeIIUTENbHOM OTKaYKOM, BBIMOIHIEMBIX B €AHHOM
TEXHOJIOTHYECKOM IUKIIE ¢ TIOJKIIOYCHHEM YCUIUTENEH K TOPH3OHTAIBHON CETH, 00ECIICUMBAIOT
3HAYMTENLHOE MOBBIIICHNE BOI03aXBATHOU CIIOCOOHOCTH KOMOMHHUPOBAHHOTO APEHAXKA.

Bech TexHOMIOrMUECKNH MPOLIECC CTPOUTEIHCTBA KOMOMHUPOBAHHOTO JAPEHaXa BKIIOUAET
CJIEAYIOLIME BUABI paboT:



OypoBBIC - OATOTOBUTENbHAS paboTa, OypeHue, Cryck (UIBTPOBOM KOJOHHBI, 3aCBINTKa
rpaBUHO-TIECYaHOM CMECH B 3aTPyOHOE NPOCTPAHCTBO U CTPOUTENIbHAS OTKAUKa;

3CEMIIIHBIC - pI)ITbé KOTJIOBaHa MOAKIIOYCHUA BOJOIIPUCMHBIX JJICMCHTOB, pydHas
nopaboTKa, MOJArOTOBKA MECT COEIMHEHMS, Pa30oop GUILTPOBOM OOCHINKY U 0OpaTHasi IPUCHIITKA
IPYHTa;

MOHTaXHBIE - COOpKa Y3J0B CONPSDKEHHS BEPTUKAIBHOW BOIOMOIBEMHON TPYOBI C
BOJOOTBOIAIICH TPYOOH U TOPU3OHTATBHOM JPEHOM.

Tak kax OypeHue 0e3 TTTUHUCTOIO pPacTBOpa METOJOM OOpaTHON NPOMBIBKH, HanboJjiee
IIEPCIIEKTUBHOE JUIi CKB@XKWH BEPTUKAJIBHOIO JpEHa)a, Hu3-3a psijia OpraHU3alliOHHO-
TEXHMYECKUX CIJIOKHOCTeH (HEeoOXoauMOCTh ycTpoiicTBa OacceiiHa ¢ OOJBIIMM W MOCTOSHHBIM
00BEMOM BOJIbI; BO3MOXKHOCTH IPOPBIBA BOABI B 3aKPbIThIE APEHBI IMPHU pa3MEIICHWH Ha HHUX
CKBKMH M T.JI.) OKAa3aJoCh TEXHOJIOTMYECKH HENPUEMIIEMbIM IIPH YCTPOMCTBE CKBAKUH
KOMOMHUPOBAaHHOTO JpEHAXa, XapaKTepU3YIOMIMXCS HEOONBIION IIIyOMHOW H  YacThIM
pa3MelieHeM, PeKOMEH IyeTcsi METOJl IPSIMON MPOMBIBKHM C ITOMOIIBI0 OYpOBOro arperara THIIa
YPB-3AM.

IIpu sTtom HeOoNbIIME pa3Mepbl YCUIUTENEH W MEHbIAs MPOJOKUTEIBHOCTh HX
YCTPOMCTBA MO3BOJSAIOT OCYIIECTBIATH OypeHHe 4YHMCTON BOAOH, obecreunBas yCTOWYMBOCTH
CTCHOK CKB)XMHBI PA3KIKEHHBIM pPacTBOPOM, OOpa3yeMbIM TIpH TPOXOJKE IOKPOBHOTO
Mmenko3ema. CTpouTenbHas OTKAa4Ka B OTOM CJIy4ae BBITMOJHsAEMas Bclied 3a 00Cazkod u
0OCBINIKOM, MpeiHa3HavaeTcsl He Ul pa3rJIMHU3AlNY, a UMb Ui GOPMUPOBAHUS YCTOHYHUBOIO
¢upTpa, 00s1a1ar01ero MUHUMAJIBHBIMU COMTPOTHBIICHUSIMH.

[ToaxmoueHne CaMOM3IMBAIOIIMXCSA CKBaXXMH TpedyeT HEeNpephIBHOCTH U BBICOKOM
ONEPAaTUBHOCTH B IPOU3BOJACTBE padoOT, 4YTO oOO0ecrneyuBaeTcsi MPOCTOTOM KOHCTPYKUUH
COCAMHUTENBHBIX Y370B (CM. pHC. 1), U3TOTaBIMBACMBIX U3 IIACTMACCOBEIX TPYO.

BospmiM  OOCTOMHCTBOM PeKOMeHIOYyEeMBIX KOHCTPYKHMﬁ IMIOIOKJIUYEHN A
gBJSeTCHS TO, UYTO OHM I[O3BOJAKT KOHTPOJIMPOBATE paboTOCIOCOOHOCTH
CKBaXMH IIpM MX IIpMeEMKe ¥V DJSKCIJIyaTalunu, obecrieuymBamnT HaIOeXHOCTb
KOM@]’/IHI/IpOBaHHOI’O OpeHaXa M e€I'O PeMOHTOIIPUMIOOHOCTE.

CpaBautenbHas >QQPEKTHBHOCTh PA3IMYHBIX THIIOB JPEHAXKa, pacCUMTaHHAs IS
CO3/1aHUs OJMHAKOBOW APEHUPOBAHHOCTH TEPPUTOPHH, IIPUBECHA B Tabiuue 3.

XoTsg MeTOJIMKa BbIOOpa THIIOB M pacyeTa KOHCTPYKTUBHO-TEXHOJIOIMUYECKHUX [TapaMeTpOB
COBEPIIEHHBIX THUIIOB JpEHaka JOCTATOYHO XOPOHIO OTpabdoTaHO, TeM HE MEHee OHa He
MO3BOJISIET YUECTh MHOTO(MAKTOPHBIE YCIOBHS (PYHKIIMOHUPOBAHUS STHX CHCTEM IPU PEUICHUHN
3a/1a4 TEPCHEKTUBHOIO IJIAHUPOBAHUS JIPEHAXKHBIX MEPOINPHUSATHN HA OPOIIAEMBIX 3EMIISIX, YTO
JelraeT HeoOXOAMMBIM Pa3padOoTKy CIEIUATIBHON MaTEeMaTHICCKOM MOJICITH IS OTHX IICIICH.



Tabnuua 3 CpaBHuTenbHasa 3¢pPpeKTUBHOCTb Pa3NUYHbIX TUNOB APeHaxa,

paccuuTaHHas Ans co3faHuUs 0AMHAKOBOW APeHUPOBaHHOCTU TepPPUTOPUM

lNokazaTenu

En.nsm.

Tun gpeHaxa

OTKpbITHIN

3aKkpbIThIN

BepTukanbHbIN

KomOunHupoBaH-

HbIN

KoadhcpmumneHt
3€eMEesbHOro
NCMNOMb30BaHMs
(K3W1)

%

87-90

95-96

98-99

96-97

YBenuyeHve
opoLlaemom
nnowiagn 3a CYeT
nosbileHns K3U

%

7-8

10-12

8-9

[nanasoH
perynmpoBaHus
YPOBHSI TPYHTOBBIX
Boa

1,5-2,0

2,0-2,4

2,0-5,0

2,0-2,5

MpoOomHKUTENBHOCTb
MenMopaTMBHOro
nepuopa *

roasbl

15-20

5-8

4-6

YckopeHue TeMnoB
pacconeHus
NOYBOrPYHTOB 3a
cYeT cosfaHus
ONTUMarnbHOro
MenuopaTUBHOIro
pexuma (yBenuyeHus
cBOGOAHOM eMKOCTH
MOYBOrPYHTOB)

pas

1,0

1-25-1,3

1,5-2,0

1,5-2,0

OKoHoMMS BoAbI 32
cyeT cozfaHus
nyywiero
MenMopaTUBHOIO
pexuMa yCKopeHust
TeMna paccosneHus

%

12-25

25-40

25-30

OKoHOMUS
opocuUTEeSibHON BOAbI
3a cyeT NUKBMgauun
NMOBEPXHOCTHOrO
cbpoca

%

10

15-20

10-15

3atparthbl Ha:

CTPOUTENBLCTBO

py6/ra

100

450-500

100-150

170-200

aKkcnnyaTaumio

“

15-20

15-20

20-50

10-15

¥ 3a cueT obecneyeHns cTabunbHON rny6uUHBLI ApeHaxa, NpeaoTBpaLLeHNs NoOBEPXHOCTHOro cépoca 1
yBENUYEHNSI CKOPOCTMU CHIDKEHMWS TPYHTOBBIX BOA,.




MOJAEJUPOBAHME JIPEHAXKHBIX CACTEM

B kauectBe 000011€HHOTO mOKa3aTenst (PYHKIMOHUPOBAHUS KOJUIEKTOPHO-APEHAXKHON
CCTH TPUHSAT — OpeHaxycHbvlit Modyab (Mutp/ (CeK.xra)) u_kanumanoemkocms ($/ra), a B KauecTBe
0000IIEHHOTO TapaMeTpa BHEIIHETO BIUSHUS Ha XapakTECPUCTUKH JApeHaxa: epemsa(Ton),
npusedennvle  3ampamul____($/ra) wu  uneecmuyuu ___ ($/ra).dopMaibHOC  ONHCAHHE
(YHKIIMOHUPOBAHMS  KOJJICKTOPHO-IPEHAXXHOW CETH BKIIIOYAET OMNpPEACNICHHE OCHOBHBIX
MOKa3aTese:

A) ¢4 - KanuranoeMKocTh KOJUIEKTOPHO-ApeHaxHoM ceTh ($/ha);
cq = Cy/Hy; H,cH; (D)
Cq - TIOJTHAsI CTOUMOCTD KOJUICKTOPHO-IPSHAXKHOH CETH,
H,; - nnomaas [peHupoBaHus B pe/eliax IuIoMaai OpoIaeMOi TEPPUTOPHH,
H; - momans opomaeMoi TeppUTOpu.
B) ¢; — DkcrutyaTal[MOHHBIE 3aTpPaThl, JOJIS KAITMTAJIOEMKOCTH, BBIIEIsEMast €KETOIHO
Ui ToAnepkaHus — (QYHKIIMOHATBHOH  CIIOCOOHOCTH  KOJUIGKTOPHO-APEHAKHOW CETH Ha
noctositHHOM ypoBHe ($/haxyear);
C) ¢/ — VIHBEeCTHIIMH, CPECTBA ©KErOAHO BHIIEISIEMbIE HA PA3BUTHE W PEKOHCTPYKIIHIO
KOJUICKTOPHO-JIPCHAXHOM CETH, yBEIIMYMBAIOT KaTUTAI0eMKOCTh ($/haxyear);
D) gu4— npenaxusiit Moayns (1/(sec.xha));

Jlnisi  TONMyYeHusT YpaBHEHUH CBSI3M  MEXAYy OTUMH IOKAa3aTeNsIMH, PacCMOTPHM
MPOU3BOJIFHYIO IUIOMAAh H, 9acTUYHO WJIM TOJHOCTHIO TMOKPBITYIO KOJUIEKTOPHO-APEHAXKHON
CeThI0, C PA3IMYHBIMH 3HAYCHUSMHU TIIYOWHBI 3aJI0KCHHS JPCH W PACCTOSHHS MEXKIY HUMH.
Jlanee, BBIICIICHHYIO IUIOMIAAb, pa3oObeM Ha d - 3JIEMEHTOB MO MPHHIMITYY OIHOPOTHOCTH
JTpEeHUpOBaHMs U chopMupyeM ynopsgoueHHoe MHoxkecTBo {0, 1, 2, ..., D}, cocrosmee u3 nap
{hg,q’q}, de{D}, rme IDI paBHO KONMYECTBY IPEHAKHBIX M KOJUIEKTOPHBIX CHCTEM Ha
paccMaTprBaeMoii mromaay. I'me hy u q°q — mwiomans ¥ IpeHaxkHslii MOLyIb d-Oi JApeHaKHOM
CHCTEMBI COOTBETCTBEHHO, 1O/ MHICKC «0» TOMagaeT BCs IUIONIAAb, TS APECHAXK OTCYTCTBYET.
HaznaueHnue KOJIEKTOpaM CaMOCTOSITEIBHOTO MHIEKCA CBS3aHO C TEM, YTO CKOPOCTh U3MEHECHHUS
X paboOTOCIOCOOHOCTH MPAKTUYECKH HE CBsi3aHA C KOHCTPYKIMEW M paboTOCHOCOOHOCTHIO
JpeHaXxa W OIpeNesseTCs] B OCHOBHOM THUIAMHM TPYHTOB, TJ€ OHH TPOJIOXKEHBL. B JaHHOM
KoHTekcTe 1oA ’q , MOAPAa3yMEBAETCA TEXHOIOTMYECKAs XapakTepucTuka d-of IpeHaXHOM
CHCTEMBI, KOTOpas MPEaIoaraeT ClioCOOHOCTh CHCTEMBI BHITIOJHATH APEHUPOBAHNE B 00BEME HE
Mmenee g, IPH YPOBHE TPYHTOBBIX BOJ COOTBETCTBYIOIEM OOBEMAM IMOJAUd BOJHBIX PECYPCOB
JUTSL BBIPAIIMBACMBIX HA JIAHHOH TUIOMIA/IA COOTBETCTBYIOIIMX CEITbCKOXO3SUCTBEHHBIX KYJIBTYP B
BEreTAllMOHHBIH M HE BEreTAllMOHHBIA TMEPUOJbl. YPaBHEHUS CBSI3U IS TIOKa3areneu
CIIeAYIOIHE:

94 = qa ( ca, j); cd = cd (ca j) 2

[Ipuyem, B OTIAMYUE OT OPOCHTENBHBIX CHCTEM, PYHKIUSA q7 = ¢4 ( ¢4 j) HE OTpaHHUCHA

CBEPXY, T.€. Cg => 0, 4 => o0 . Y CIIOBUE BBINOJIHEHUS JPEHUPOBAHNUS MOXKHO 3allucaTh B BUJIE:
qa(®)2qd" O ;O 2" @),V et 11"} 3)

rae: ¢ w t 17" — BereTanMOHHBIA M He BereTalMOHHBIA Tepuomsl, ¢/ (1) u W& (1)—
TpeOOBaHUS K APEHaXy CO CTOPOHBI MOJISI B YACTH OTBOAMMOIO pacxoja U TITyOHHBI 3aJIeraHus
IPYHTOBBIX BOJ, A°' () —(pakTUuecKas riryOrHa 3aJieraHusi TPYHTOBBIX BOJI. VI3MeHeHNE BEIMYUHBI
¢4 3aBUCUT OT LEJIOro psjaa (akTopoB, HalmpUMep TaKUX Kak: 3amwiieHue (UiIbTpoB U TpYyoO,
3aKyNOpKa KOJIO/LEB, Pa3pylIeHHE CTHIKOB M T.II., HO BCE 3TH (aKTOPHI MPUBOAAT K OHUKEHUIO
3HAYEHHS ¢y (1) U TPEOYIOT OMNpPEACIICHHBIX 3aTpaT IJII BOCCTAHOBJIEHUS PabOTOCTIOCOOHOCTH
npeHaka. JlanpHeiee onucanue AMHAMUKU (YHKIMOHUPOBAHUS KOJUIEKTOPHO-APEHAKHON CeTH
OCHOBBIBAETCSI Ha W3BECTHOM 3aKOHE O PACHpPENCNIEHMH OTKAa30B B CHCTEMax, COCTOSIUX M3
OO0JIBLIIOTO KOJMYECTBA OJHOPOJHBIX HE CBSA3aHHBIX MEXIY COOOM 3JI€MEHTOB C MPOU3BOJIBHOU
BHYTpPEHHEHN CTPYKTypoil. DTOT 3aKOH YTBEp:KJIaeT, YTO B Ipoliecce PyHKIHMOHUpoBaHus N- He



CBSI3aHHBIX 3JeMEHTOB (N — IOCTaTOYHO OOJIBIIOE YHCIIO), KOJUYECTBO BBHIMICAIINX W3 CTPOS
3JIEMEHTOB MPSMO MPOMOPLHOHAIBHO MX OOIIEeMy KOJWYECTBY M HE 3aBHCUT OT BPEMEHH, T.€.
KOJINYECTBO BBILEAINX U3 CTPOsl 37eMEeHTOB = AxN, rae A - HEKOTOpas IOCTOsHHasi,
XapaKTepu3ylonasi KOHKPETHYIO CHUCTEMY. OKCIEPHUMEHTAJIbHO YCTAHOBJIEHO, YTO XapakTep
OTKa30B B JPECHAXKHBIX CUCTEMaxX 3aBUCHUT JIMIIb OT TUIIA M CUCTEMBl M BHEIIHUX YCJIOBHH

(cTpouTenbCTB,  OKCIUTyaTamus). OJTO  JaeT  BO3MOXKHOCTH  TIPOLIECC  W3MECHEHUS
paboTOCTIOCOOHOCTH JpeHaka BO BPEMEHH, 3aIMCaTh B BHIE:
d P
T =y xq] 4 11(C) G)
rne: Ag- TIOCTOSIHHAs, XapaKTepU3YHIlash CKOPOCTh CHIDKEHHsI paboTOCrnocoOHOCTH
JpeHaxa.

% (Cq) - QyHKuMA, ompenensromias CKOPOCTh BOCCTAHOBIEHHS pPabOTOCIIOCOOHOCTH

JpeHa)ka B 3aBUCHUMOCTH OT 3aTpaT C 1y IpeHakxHoi cuctemsl d-ro Buja.

YucnoBbie 3HAYCHUS A4 TTOJTyYAIOT SKCIIEPUMEHTAIILHOM ITyTEM U MOSICHEHUH HE TPpeOyIoT,
, otHOCUTENBHO (pyHKIMHU [y (Cy) 00bYHO U3BeCTHBI ABa 3HaueHus f4(0) =0, u f4 (Cq™™)= ¢4,
rae Cq"™- KanmuTaabHBIC BIOXKEHHS IS CO3JAHUs 3TOM CHCTEMBL JIJIss MOCTPOEHHS KPHBOU
HEOOXOMUMBl KaK MHUHHUMYM TpPU TOYKH, JBE — U3BECTHBI, /s HaXOXKICHHUS TpeTben
BOCTIOJIB3YEMCS CIICAYIOIIMM TPUEMOM: PACCMOTPUM CTAIlHOHAPHOE COCTOSHHUE KOJIIEKTOPHO-
JPEHAXKHON CUCTEMBI, T.€. 10J10kuM dg’ /dt =0, u3 ypasHenus (3) moayunm:

Aaxq"a= fa(Ca) 4)

CTOMMOCTh  yAOBJIETBOpsifoliasi  ycioBuio  (4) wu3BeCTHa  MOJA  Ha3BaHUEM
OKCIUTYATAIMOHHBIE 3aTPAThl, 0003HAUMB HX Kak: Cq’- OKCIUTyaTALMOHHBIC 3aTpAThl, M
MOJICTaBJIsIs 3HAYEHHUE DTUX 3aTpaT B BbIpakeHHE (4) MOTyuYruM HEJOCTAIOIIYI0 TPEThIO TOUKY JJIst
noctpoenust pynkuun [y (Cq). TIpexe 4eM NMepexoanuTh K YUCIOBBIM 3HAYEHHAM apPaMETPOB
chopmynupyem Bua ¢yukuuu f (C). Jns 3TOro 3aMeTHM, 4TO MHpeNelbHOE 3HadeHue q°q ,
nocturaemoe pi Cqd™ | paBHO IPOEKTHOMY 3HaueHHIO, T.e. "¢ = q"’¢- IpoeKTHOE 3HaYCHHE
npeHaxnoro momyis. CreoBaTensbHo, JI00bIE BIOKEHUS cpeacTs, B mpeaenax Cq € {0; C4™} ne
MOTYT yBennmuuth q°q Beime ™'y, HE 3aBHCHMO OT (DAKTHYECKOTO 3HAYCHHS ¢°q B MOMEHT
BJIOKEHUS 3TUX CPEJCTB. MaTeMaTHUECKH 3TO YCIOBHE 3aITMCHIBAETCS CIEIYIOIUM 00pa3oM:

of/(t,C) 0 Vo
Sd =) 0, | Pat)=q%, Ve (¢ T 5
oc(0) qd=q"q { ¥ (5)
Taxum o6pazom, 1ist moctpoeHus f (C) uMeeTcs Cienyonuii Habop yCIIOBUIA:
f(0)=0
£(CY ka%
f(C™)=q (6)
af(tﬂc):()’ C:Cmax,vte{tV,t-IV}
oC(t)
OyHKIUIO, YIOBICTBOPSIONIYIO YCIOBUSM (5) MOXKHO 3aIucaTh B BUJIC:
£(C(1) =q°x {1- EXP[-mxC(t)/(C™-C(1)) ]} (7)
rIe :
max __ 0\2 0
m=C OC)ln(Oq ) (8)
C q —Axq

Crnenyromum 3tanoM ¢GopMalu3aliu sBIsSETCS yBs3Ka W3MEHEHHs paboTOCIOCOOHOCTH
Jp€HaXka BO BpEMEHHU C (pyHKIMEH M3MEHEHUs KallMTaJIOE€MKOCTH CHUCTEMbI B 3aBUCUMOCTU OT
YCJIOBHMM 3KCIUTyaTallMd U 3aTPaT, BKIKOYas IIPOLIECC PEKOHCTPYKLUU U Pa3BUTHs KOJIEKTOPHO-
JIPEHaXHBIX CHCTEM, IIOJl BO3JCHCTBMEM WHBeCTUIMH. B KkauectBe 0a30Boil  (QopmMyIbl,
CBA3BIBAIOIEH TEXHOJOTMYECKHE NapaMeTpbl KOJUIEKTOPHO-IAPEHAXXHOW CETH CO 3HA4YECHUEM
JPEHaXKHOTO MOIYJIsl, IpuMeM, coriacHo pekomenmamusm BTP II 8-76, dopmyny ABeprsiHOBa
C.®., xoropas Uil ciaydas pacHoJjOXKeHMs ApPeH Ha Bojoynope (L=0), nmepexoautr B Gopmyity
Pors.



qa = 4aKh2 — 1+ —) o =1/[1+2.94x% 2E X lg(l/sm(—))] 9)

rae: h - Hanop HaJ apeHou (M), E- paccTosiHue MEXTy apeHamu (M), K- TpUBEICHHBIN
KodppuuueHT GuiabTpanMu ciosi, ToMmuHOW = L +hy (M/cyT.), L — paccTOSHHE OT JIPEHbI 10
Bojoymnopa (M), hg - TIyOWHA 3ajJ0KeHHe JaApeH (M), d- pacyeTHBIM JUAaMETp JPEH, PaBHBINA
auaMeTpy QuIbTpyromel oTchinku. JlanbHeimme npeoOpasoBanus Gopmyinsl (9) mpecienyror
IeNTb Pa3leIeHUus] TEXHOJIOTMYECKHX M BOJOXO3SHMCTBEHHBIX MapaMeTpoB. i 3TOro 3amernm,
YTO HANoOp HaJ JAPEHOM MpEACTaBIsSeT COOOW pa3HUIly MEXAY TIIyOMHOW 3al0KEHHE IpeH U
rIyOMHOM 3aleraHus TPYHTOBBIX BOM, T.e. h= hy - h®', KpoMe 3TOro BBeIeM Oe3pa3sMEPHYIO
HIEPEMEHHYI0 &, KOTOPYIO OTPEACTIUM CJICIYFOIUM 00pa3oMm:

E=hhy=1-h"/hg;0<E<I; (10)
[Toncrasmss & B Q)opMyny (9) nepenuiiem ee B BUJE:

4oKh;
qa=[ d] X[ ex(s+ 7)] (1)

Bripaxenue, crosiiee B HepBBIX KBaJIpaTHBIX CKOOKAaxX, OTPa)KaeT KOMILIEKC TEXHOJIOTMYECKUX
COCTABJIAIOIIMX KOJUIEKTOPHO-IPEHAKHOW CETH, HE 3aBUCSIIMNA OT BOJOXO35MCTBEHHBIX YCIOBUIA,
a BO BTOPBIX KBaJPATHBIX CKOOKaX - MmapamMeTpbl KOHKPETHOH BOJIOXO3SCTBEHHON OOCTaHOBKHU.
KauecTBeHHBIE M3MEHEHUs, MPOUCXOASIINE B COCTABISIOUINX KOJIEKTOPHO-IPEHAKHOM ceTu B
MPOLIECCe AKCIUTyaTaIliH, OMUCHIBAIOTCS IEIMKOM BBIPRXKEHHEM B TEPBOM KBaJpaTHOW CKOOKe
(11), xoropoe, B MHOTOJIETHEM pa3pe3e, 0003HauuM 4yepe3 ¢ ( cq(¢!)) W Oynem Ha3bIBATh
MEJIJICHHOW COCTaBJISIONICH, MHTEPBAJ HCCIEJAOBAHWN paBeH OJHOMY roay. BTopyr ckoOKy
ocTaBUM 0€3 M3MEHEHUH U CBSKEM €€ C OBICTPOH COCTaBISAIOLICH, OMMCHIBAIOIICH TUHAMUKY
BOJIOXO3STICTBEHHON OOCTAaHOBKM B TOJOBOM pa3pe3e, MHTEPBaJ HCCICIOBAHUNA OIUH MECSI
(mexana). IlepemenHasi c4(t), byHKUUU ¢ ( c4(t)) OTpaxaeT IWHAMUKY KalUTATOEMKOCTH
KOJJIEKTOPHO-/IPEHA’KHOM CETH B MHOTOJIETHEM pa3pe3e, ypaBHEHHE KOTOPOM, C yUeTOM aHaiu3a
MIPHU COCTABJICHUHU ypaBHEHUS (3), MOKHO 3aIllicaTh B BUJIE:

dcgt(t) A xc, () +c () +ch(t); ha=ci(0) ca0); Vte{T}, (12)
31ech:  ¢i'(t), cd(t) — daKTHYeCKHe OKCIUTyaTAlMOHHBIC 3aTPaThl U  HHBECTHIHHL,

COOTBETCTBEHHO, ¢4 (0), ca(0) - COCTOSIHUE CHCTEMBI B HAYAJIbHBI MOMEHT BPEMEHH.
OO6mwmuit unTerpan ypasuenus (12) umeer Bua:

caft) = [[expl=2, (¢ = D)]x (¢} (x) + e} (r)d7 (13)

IMoncransis B (13) KOHKpeTHBIE (PYHKIMH OSKCIUTyaTallMOHHBIX 3aTpar “cg'(t)”
WHBECTHUIINI “cdl(t) ¥, TOJNly4MM, JUHAMHUKY Pa3BUTHS KamUTaJIOEMKOCTH KOJUIEKTOPHO-
JpeHaKHOM ceTH BO BpeMeHHU. CIeIyIoIuM 3TaroM SBIISCTCS TOCTpoeHue GYHKUUU @ (cq(t),j); j
— KOHKpeTHas 30Ha JpeHupoBaHusd. Bo mepBbIX, 3aMeTUM, 4TO QYHKIUS @ ( cq(t),)) sBusercs
MOHOTOHHO  BO3pacTaromie 1o c¢y(¢), Trae mapamerp ‘7, XapakTepuszyeT JIHIIb
THIPOTEOJIOTUYECKUE YCIIOBUSI, OKPY’KAIOIIME KOHKPETHYIO KOJUIEKTOPHO-APEHAXHYIO CETb.
CrnenoBatenbHO, BUJ QYHKIUUA ¢) ONPEACIACTCS, B OCHOBHOM, 3aBUCUMOCTBIO OT C4(), a “j” —
y4acTBYET TOJBKO IPU YTOUHEHUM INOCTOSHHBIX. IloaTOMYy, npuMeM 3a HyJIEBYIO Tquy
MIPOEKTHOE 3HAYCHUE ¢, M TIPUMEM BIIMSHHUE 3aTPAT B OKPECTHOCTH HOPMATHBA JIMHEHHBIM, TOT/Ia
U1l 3aMBIKaHUs MOJIENN (PYHKLIIMOHUPOBAHUS KOJUIEKTOPHO-IPEHAKHON CETH MOIyYUM YCIIOBHUE:!

b (ca)= ¢ (ca0)x ca®)/ ca0); cat) >0, Vie(T}; (14)

Takum o00pa3oM, JIMHAMUKa KaNUTAJIOEMKOCTH KOJUJIEKTOPHO-IPEHAKHOM CeTH B
MHOTOJIETHEM pa3pese, onuckiBaercs ypaBHeHusMH (13), (14), a 3HaueHUs JPEHA)KHOTO MOJYJISA
BBIUMCIAIOTCA 10 YypaBHeHusM (9), (11) c¢ mnpuBiedyeHueM napaMeTpoB, OTPAKAIOIIMX
KOHKPETHYIO BOJOXO3SMCTBEHHYIO OOCTaHOBKY. 3aMeTHM, 4YTO BblpaxkeHue (14) sBusercs
000OIIEHHBIM 110 OTHOUIEHHMSI K YCJIOBHUAM H3MEHEHHUs pabOTOCIOCOOHOCTH JpeHaxa. OTu
U3MEHEeHUs1 pabOTOCIIOCOOHOCTH JJpEeHaka MOTYT BO3HUKHYTh KaK 3a CUET 3aWJIEHUS JIPEHbI, TaK U

3a CUCT U3MCHCHUA I‘J'IyGI/IHBI B KOJUICKTOPC — BOAOIIPHUCMHUKC AhK B stom ciy4dac OCHOBHOMH



ABJISETCS 3ajada B OIpeJeNeHUsX M3MeHeHus ¢QyHkuuu Ahe B 3aBUCHUMOCTH  OT
HKCIUTyaTallHOHHBIX 3aTPaT MO KOJJIEKTOpaM U OT ¢ (C4) —3aTpat Mo JPEeHaxy, OJHAKO MOA0OHas
JeTanu3alys MHKEHEPHBIX NMpoOJIeM Ha YpOBHE NEPCHEKTHBHOIO IJIAHMPOBAHUS NPAKTUUECKU
HeBO3MOXkHA. [lo3TOMy Ha NaHHOM YPOBHE HCCIENOBAaHMM Ul NPHHATHS pelleHui Oyaem
H0JIb30BaThCsl 00OOIEHHBIMU 3HAUYECHUAMU ¢ ( c4(2)), TIonarasi, 4TO0 KOHKPETHbIE WH)KEHEPHbIE
peweHust OyIyT BBIIIOJHEHb! HA HPOEKTHBIX CTAIUAX.

Jliis onpesesieHys NOJHOIO BOAHO-COJIEBOTO OOMEHa MEXy 30HOM a’palui U 00JacThIO
TPYHTOBBIX BOJ, HEOOXOAMMO PEHINThH 3a7ady BOIHO-COJIEBOTO OOMEHa Ui OTICNIBHO B3SATOH
BEPTUKAJIBHON KOJIOHHBI, @ 3aT€M BBIIOJIHUTh MHTETPUPOBAHUE IIOTOKOB IO NOBEPXHOCTU 30HBI
opomieHus. [lockonpKy B AaHHOM MOCTAaHOBKE HAaMMEHBIIECH €IMHMIICH Pa3IMYMMON IUIOIIAIN
SBJISIETCS.  ILJIOINAJb, 3aHATAs CEJIbCKOXO3AMCTBEHHOM KYyJIbTYpOH, MOXHO INPHHATH, 4YTO B
npejenax 3ToH Iomand (QU3NKO-MEXaHUUYECKUH COCTaB IPyHTa OJUHAKOB, KPOME 3TOrO
OJMHAKOBBI U YCIIOBUSI OpOILEHHUs. B 3TOM ciydae MOTOKH MEXKAY IOJIEM M APEHaKOM I
11060r0 MOMEHTa BpeMeHH OyayT QyHKUMAMH Tonbko “h” u “r” , mojaras, 4To BCE KYJBTYpPBHI
PaBHOMEPHO paCHpEesICHBl OTHOCHTENBHO TIIyOMHBI 3aJIeraHysl TPYHTOBBIX BOJ, MHOIYYHUM
Beipaxkenue st O (¢) , ucnonbdyemoe B OanaHce IPEHaXKHOTO CTOKA.

"W =1 [q" (. h(H),0dH]; VE'(hD) , teft) ; (15)

relR} H,
IIpy aHAMOTUUHBIX TOMYIIEHUSX MOIYYUM BBIPQXKEHUE U U1 HOTOKA COJIU:
0@ = Y[ [ ¢ (rh(H).0dH]; VE(Y) ., 1e(t) ; (16)
re{R} H,

Bripaxenus (15), (16) sSBISIOTCS OCHOBHBIMH IIPH pacyeTax BOIHO-COJICBOM TUHAMUKH
OpoOIIaeMO TEPPUTOPHH, TOCKOJIBKY OHH COXPAHSIOT CMBICI, Kak TPH 3aMEHE 33aJa4d BOJHO-
colieBoro Oasnanca 0osee MpocThIMU (HOpMyJIaMH, IPUMEHSEMbIMH B HH)KEHEPHBIX pacderax, Tak
U OPU UCHOJB30BAHUU OOJIEe TOYHBIX MOJENEH, B 3TOM ciydae pa3Mep KOHTypa OCPEIHEHUs
YMEHBILAETCS, & KOJIMUYECTBO KOHTYPOB YBEIIMYUBAETCSI.

Oporaemasi TEppUTOPUS IPEICTABIAET cO00H 0OBEKT, B Ipeienax KOTOPOTo, BEITOIHAETCS
yBSI3KA BCEX BOJOXO3SMCTBEHHBIX COCTABIAIOIIMX - [apaMeTpPOB CHUCTEM OPOLICHHS,
IpeHupoBaHus U GopMupoBaHus ypoxaiiHocTH. DopMalIbHOE ONMMCaHUE TEPPUTOPHH OPOLICHHUS
OCHOBBIBAETCS HA TIPEJICTABICHUH TOW NMOBEPXHOCTH, B BHJIE OJIHOPOJHOTO, B CTATUCTHYECKOM
CMbICIE, YyuyacTka miowmaneto “H”, KOTOpBId  XapakTepusyercs TpeMs (yHKIUSIMHU
pacrpeneneHus:

a) CTeneHb 3aCOJCHHOCTH MOYBHI,

b) rmyOmHA 3ajeraHus TPYHTOBBIX BO,

Kaxmas Qyskius 3agaercs JUCKPETHO, € MOMOIIBI0 BEKTOPOB, OTPaKAIOUINX, TUIOTHOCTD
pacmpeneiieHus 3HAYEHHH COOTBETCTBYIONIETO TNapamMeTpa, 1O TIUION@Ad TOBEPXHOCTH
TEPPUTOPHK OpolieHus &(s), E,h(h). Takum o006pazoM, cocmosanue TEPPUTOPUN OPOLICHHUS
OTIpe/IeIsIeTCs 3HAYCHIUSIMH JBYX BEKTOPOB pactpenerenms: £X(s), &'(h) , a mox mpaexmopueii
TEPPUTOPUHU OPONICHHUS, TOHUMAETCS, U3MEHEHHE STHX BEKTOPOB BO BpeMeHH. KOMIIOHEHTHI 5THX
BEKTOPOB MOJUUHSIOTCS YCIOBUSIM HOPMUPOBKH, T.€.

2.5:(5,0= 2 5, (D=1, te (T} (17)
sels) helh

Onpenensiss  Kaxayr (yHKIMIO TEPEMEHHBIX, KakK BEKTOpP CTPOKY, MOJIY4YHM
CPEIHEB3BEIICHHbIE 3HAYEHUs paccMaTpUBAaEMBbIX IapaMETpoB Ha Iomanu “H” B Buze
CKaJIIPHOTO IPOM3BEICHUS UX MEPEMEHHBIX Ha COOTBETCTBYIOLIUI BEKTOp paclpeesieHus:

s =D s, xE()sh =D hyx &, (h) (18)
se{s} heih}

PasMepHOCTb BEKTOPOB pacnpeneienus: &(s,t), ih(h,t) orpenenseTcss KOHKpeTHOH 6a30it
JIAHHBIX, HCTTOJTb3yEMOH MPHU HCCIIEIOBAHUSAX 30HBI IUTAHUPOBAHMS, B YACTHOCTH, €CJTH OTIMPAThCS
Ha 0asy maHHbIX “WARMIS”, To BekTOp &°(S,t) MMEET YeThIpe KOMIIOHEHTEI, a BEKTOP @h(h,t) —
CEMB.



Jlunamuka Bextopa E'(h,t) 3aBHCHT TONBKO OT KOIEGAHHMS YPOBHS TPYHTOBBIX BOJ,
OTMETKM 3€MJIM B JaHHOW paboTe CUMUTAIOTCS MOCTOSHHBIMH, CIEIOBATEIbHO, /Ui W3MEHEHHUN
BEKTOpa éh(h,t) MO)XHO TPHHITH, YTO G(E_,h(h,t))/ﬁt ~ Oh/Ot = - 0z/0t, z(t) — oTMETKa YpOBHS
I'PYHTOBBIX BOJ. B cBOIO ouepenp AMHAMUKA YPOBHS TPYHTOBBIX BOJ z(1), OIpeeNseTcsl HCXOIs
U3 YCJIOBHH BOJHOTO OajaHca B 30HE a’panud M (YHKIHOHHPOBAHHWS OPOCHTEIBHOH H
KOJUIEKTOPHO-/IipeHakHoi ceTu. [lasee Oynem nosararh, 4TO IMOBEPXHOCTb, C IUIOIIAJbBIO [,
IUIOTHO TIOKPBITa OPOCHTENBHBIMU cucTeMamu H, , U H,=H ; n € {n} — MHOXECTBO
OpPOCUTENIBHBIX ~ CHCTEM. Ha  »o5T0if  NOBEpXHOCTH  BBIPAIIMBAETCSI  MHOYKECTBO
CEJIbCKOXO3HUCTBEHHBIX KyJIbTYp {R}, uMmeromux miomamu H, , U H,<H;r € {R}. 1 wactb 31O
MMOBEPXHOCTHU JPESHUPYETCS KOJUIEKTOPHO-IPEHAKHOM CeThio ¢ miomansio Hy, UH,; <H; de {d} —
MHOKECTBO KOJJIEKTOPHO-IPEHAXXHBIX CHCTeM. Kpome 3Toro, B HayadbHBIA HEPHOJA BPEMEHH,
W3BECTHBI (DYHKLIMH: paclpeieaeHus] MIoManeld Mo OOHUTETY U CTENEHM 3aCOJICHHOCTHU TI0YB, a
TaK)Ke YPOBHIO 3alleraHHsl TPYHTOBBIX BOJ. Vcromnp3ys ycioBHsI OJHOPOIHOCTH, MO aHAJOTHHU C
[3], BBedeM TOHATHE KOMHIAEKCHO20 2eKmapda, KOTOPbIA TpeJCTaBIsIeT COOOW TeKTap,
OTPAXKAIOIIMA B CTATUCTHMYECKOM CMBICIE, BCE XapaKTEPUCTUKU HCCIEAYEMOHW TEeppUTOPUU
OpOLIECHHMS, TOIJa BEKTOPBLI pachpeneiaenus &(s,t), Zj,h(h,t) ULl KOMIUIEKCHOTO TeKTapa,
COXPAHSIOT TOT € CMBICI, YTO M JUId MOBEPXHOCTH OPOIICHHSA, a MPH ONpEeSeHnH o0beMa
HPOJYKIMH CENbCKOXO3SMCTBEHHBIX KYJBTYP, BOCIIOJIb3yEMCsS BEKTOPOM paclpenenenus &' , ¢
KOMITOHEHTaMU:

&=H,/H; VrefR); (19)

AHalloru4Hble BEKTOpPHl BBEJAEM Ui OINPENECIICHUS OPOCHTENBbHBIX M KOJUJIEKTOPHO-
JPEHAXHBIX CUCTEM:

E,=H,/H; ¥V ne{n}; (20)
& =Hy/H; Vdeld); (21)

Teneps ynenbHble napamMeTpbl KOMIUIEKCHOTO TeKTapa TEPPUTOPHH OPOIICHMS MOXKHO
OTIPEJICNIUTh B BUJIE CKAIAPHOTO IMPOU3BEIEHUS COOCTBEHHBIX XapaKTEPUCTHK KaXKI0TO JIEMEHTA,
Ha COOTBETCTBYIOIIMN eMy BEKTOp & pacrpeneneHus, a UMEHHO:

a) opocHuTe/bHbIE CHCTEMbI:

_ K H Il CCT”
T /- n_ .
'7 i Z”]} X 7 (22)
neint
_ K H I[ CCU’3
" =n"e g (23)
- yAciabHaA KaHI/ITaJIOQMKOCTI) OPOCHTGHBHOﬁ CCTHU
=M e EN; (24)
- YACJIBHLIC 3KCIINIYaTalMOHHBIC 3aTPAThI 110 OpOCHTeHLHOﬁ CCTHU
cM=c" e EN; (25)
- yJeJIbHasd MakKCHMaJibHas no/iadya BOJAHBIX PECYpPCOB
max _ _max n.
g =q " eE&Y (26)

b) KoMJIeKTOpPHO-ApPEeHAKHAS CeTh:
- yJenbHOE BOAONOTPeOIeHHE Ha IPOMBIBKY
4" =q"(9) &= q"(5)x&,(9); 27)
sefs}
31ech ¢'(5) — NMPOMBIBHAS HOPMa B 30HE OPOLICHHS IPH
3aCOJIEHHOCTH MOYBHI “‘S”.
- [PUBEJECHHBIN APEHAKHBIA MOJYJIb
d‘§d5 Z(Idx‘:zd; (28)
deld}
- YZAeJbHas KallUTaJl0E€MKOCTh KOJIJIEKTOPHO-APEHAXKHON CETH
c!=c"e gl (29)
- DKCIUTyaTallMOHHBIE 3aTPAThl O KOJJIEKTOPHO-IPEHAXKHOI CeTH



cd,S: cd,s ° &d; (30)
€) CeJbCKOXO0351lICTBCHHbIC KYJIbTYPBI:
- yAenbHas MPOAYKTUBHOCTb KYJIBTYpPHI “T”

=y (B) o E° = yi x &, (b) ; (31)
belb}
- yJAenbHOE BOAONOTPEOIEHHE Ha OPOIICHUE CEbCKOX03SICTBEHHBIX KYJIbTYP
") =q'(x) o (32)
- YJEIbHBIN J10X0/l CEIBCKOXO035MCTBEHHBIX KYJIBTYP
d*= (< P') ek (33)
- yIEJbHBIE 3aTPaThl HA BHIPAIIMBAHUE CENBCKOXO3SIMCTBEHHBIX KYIbTYP
f=c ot (34)

371€Ch y» (b)— yielbHas TPOAYKTUBHOCTh KyJILTYphl “t” nipu GoHuTeTe moussl “b” , P —
BEKTOpP (PAKTHYECKOW CTOMMOCTH €JUHMIbI KYJIbTYphl, C Y4€TOM BTOPHUYHOH MNPOIAYKLIMH, T -

PS4

BpeMsi BHyTPH OJHOTO rojia, “‘e” — oIepaTop CKalPHOI0 YMHOXKECHHS.

[Momyuennass cucrema mokasareneir (22)-(34) COBMECTHO C MISCTBIO BEKTOpaMHU
pactipenenenus (17) wm  (19)-(21) 3aBepmiaer KOMIOHOBKY TEPPUTOPUU OPOLICHUS |
yCTaHaBIMBaeT  HEJIOCTAIOIIMe  CBA3M  MEXAYy  KOMIIOHEHTaMH,  ONpEeesIoUMMU
(yHKIMOHMpOBaHME Bceil 30HBI IJIAHUPOBAaHUSA. OJTa CUCTEMa SBJISETCS 0a30601 s
JATbHEMIINX UCCIEJOBAHUM, OCKOJIBKY OHA MO3BOJISIET C OJHOM CTOPOHBI JOCTATOYHO CTPOIO
OIIPEIETNTh TEKYyIlee COCTOSHHE 000N TEPPUTOPUH OPOLICHUs, a C APYrod — CpaBHUBATH
napaMeTpbl Pa3HbIX OPOIIAEMBIX TEPPUTOPUHN C Pa3IMUHBIMU XapaKTEPUCTUKAMHU MOBEPXHOCTH
MOYBBI, OPOCHUTENBHBIX M KOJUICKTOPHO-APECHAKHBIX CHCTEM, a TaKXKe OLCHUBATH CTEICHb
BIMAHUS  W3MEHEHHH  OTAENbHBIX  DJEMEHTOB  HAa  KOMIUIEKCHOE  H3MEHEeHHe  ee
(YyHKIIMOHUPOBAHMUS.

COBPEMEHHAS CUTYAIIUSI C APEHUPOBAHUEM OPOIITAEMBIX
3EMEJIb IEHTPAJIbHOM A3UH

MHTeHCMBHOE  BHEIPEHHME  COBEPUICHHBIX ~ TUHOB  JpeHaxka  (BEPTHUKAJbHBIM,
TOPU3OHTAJILHBIH, KOMOMHUPOBaHHBII) C  OJHOBPEMEHHBIM  pa3BUTHEM  IIPOU3BOICTBA
000pyOBaHUS IS COOPY)KEHHS IpeHa)ka M €ro PEeMOHTa (TpaHIIeiHble W OecTpaHIICHHBIC
JIpEHa)KHbIE MAILUHBI, APEHONPOMBIBOYHBIE MAIIMHBI U T.1.) Hadaiock B 1960 roxy ¢ ocBoeHus
LEIUHHBIX 3eMenb [osogHoN crenu. B pesysnbrare ruioniaib CUCTEMATHYECKH JPEHUPYEMBIX
OpOIIaeMbIX 3€MeJIb AOCTUIIIA TIOUTH 4,5 MIH. Ta (Tabuuna 4).



Tabanna 4 [Lnomaas opomaeMbIX M JpeHUPYEMBbIX 3eMeJIb B 0acceiiHe ApPaJIbCKOro
mops (B 1000 ra)

T'ocynapctBa
ITokazarenu FOxHbII Uroro
Kupruscran Tamxuxucran | TypkmeHucran | Y30ekucraH
Kazaxcran
Opouacupie 786.2 429.9 719.2 1744.1 | 4280.6 7959.6
UIOIIA 1
Tpebyemsrii 570 300 600 922.1 | 3308 5700.1
JPCHAX
Hrnomaz 509.2 19.6 328.6 822 | 2809 4488.4
JIPCHUPOBAHUSI
Bxirouast
BepTHKaNBHBIN | 320 - 535 53 401 779.8
JPEHAK
3aKPBITHINA
TOPU30HTATBH 5.9 2.4 137.6 167 698.3 1011.2
bl IpeHax
KOMOHIHPOBAL | - 0.8 33 | 120 16.1
HBI IpEeHaX

Crenenp JOpeHUPOBAaHMS 3€MENIb HE OJMHAKOBA KaK B Ppa3IWYHbIX TOCYyJapCcTBax
HentpansHoii A3uM Tak W B pa3NW4HBIX 30HaxX . Tak Hampumep B Y30€KuCTaHE €CIU B
Kapmunackoii crenu n Ha Cypxan-IllepabanckoM mMaccuBe yaenbHast IPOTSXKEHHOCTb 3aKPBITOTO
TOPU30HTAIILHOTO JIpeHa)ka cocTaiisieT cooTBeTcTBEHHO 28.0 M u 37,4 M To B ['ononHo# crenu
OHa TPH TeX ke TMyOuHax 3anoxenus 2.5-3.5 M cocraBnser 63,5 M.

OO61as mIoma s JpeHUPOBaHUs COBEPIIEHHBIMU TUIIAMU JApPEHa)ka OKoJio | MJIH. ra, 4To
COCTaBJIAET TOJIBKO 25% OT peabHON MOTPEOHOCTH BCEX IOCYIapCTB PErHOHA.

Temmnbl CTPOUTENBCTBA COBEPIICHHBIX TUNOB JpeHaxka A0 pacrnaga CCCP pocturanu B
paszHble roabl 6osiee ueM 10 100 Teic. ra B ron. Jlaxe mpu Takux o0bEMax BBOAA IpeHaka OH MOT
Obl MMO3BOJIUTH MOKPBITH MOTPEOHOCTHh PErMOHA B COBEPIICHHOM JpeHa)e He MeHee ueM 3a 20-
JIETHUH TIEPUOJL.

[Tocne co3nanus HE3aBUCUMBIX TOCYAAPCTB U MPOLIECCA PA3BUTHUS CEIbCKOXO03SHCTBEHHBIX
NPENNPUATHM CUTyaluss ¢ JpPEHAKOM cTaja eme Tsokened. [loutm monHeli oTKa3 oT
roCyapCTBEHHBIX MHBECTULIMN HA pa3BUTHE MPPUTALlUU OTPa3UIICs MPEXJE BCEro Ha 3aKPBITUU
BCEX MIPOrPaMM I10 CTPOUTENBCTBY M PEKOHCTPYKIMU APEHAXKa.

Ecin B kxonHue 80-x Hagase 90-x ToJOB MOIIHOCTH CTPOMTEIBHOM HHAYCTPUU 10
HPOM3BOJICTBY TPyO JOCTHUTalld JI0 €XKEeroJHOro BbIycka 10 11 THIC.TOHH MOJMATUIIEHOBBIX U
MOJINXJIOPBUHUIIOBBIX JIpeHaXHbIX TpyO, 2000 KM JIpeHaKHBIX KepaMUYECKHX TpyO, 6 MITH.M’
[IECUYAaHO- TPAaBUHHBIX (UIBTPOBBIX MATEPUATOB, KOJIMYECTBO JIPEHOYKJIAJOUYHBIX MAaIIUH
npesbimiasio 100 mTyk, a mapk JPeHONPOMBIBOYHBIX MAIIWH I103BOJISUI O0ECIIEUYUBATh OUYUCTKY
exerogHo a0 2500 kM apeH. ExerogHoe CTpOUTENbCTBO BEPTHKAIBHOTO JIPEHA)Xa COCTABUIIO
okoso 600 ckBaxuH. B pe3ynbrare pe3KOro COKpallleHHWs BHUMAHUS K MEJIMOPATUBHOMY
COCTOSIHUIO 3€MeJb Mbl HaOJIIOJJaeéM KOe-IJie IMOJHOE€ M KOe-TJ€ YaCTUYHOE HTHOPHPOBAHHE
HEO0OXOIMMOCTHU APEHAXKHBIX padoT.

B nacTostimee Bpemst 0011asi MOITHOCTh MapKa METHOPATUBHBIX MalivuH ymnajia B 10 pas,
npou3BojacTBa TpyO st apeHaxa B 100 pa3, ouucTtku apeH B 15 pa3. Ecnm pasbine gacrora
OYHCTKH MEXKXO03IUCTBEHHBIX KOJJIEKTOPOB Obli1a 1 pa3 B 3 roza, a BHYTPUXO3SIMCTBEHHBIX | pa3
B 'O/, TO TENEpPh OHAa yMeHbIIMIach B 2,5-3,0 paza. Bce 9T TeXHMYECKHE U KCILTyaTallMOHHbIE
HEJIOCTaTKHU CTaJI OCOOCHHO OMACHBI I Oy IyIIero ioA0pOoIus 3eMeb.

['maBHbBIEC IPUYUHBL:
e orcyrctBue ( B Kazaxcrane, Kuprusucrane, TajKukucTane) rocyJapCTBEHHOW MOANCPIKKU
MEJTMOPATUBHBIX PAOOT M CHIKEHHUE DTOU MOAIEPKKH B Y30eknucTane u TypKMEHUCTaHE;



e ci1abocTh 3eMJIECAEIBIEB B HOBBIX PA3BUBAIOLIMXCSA CTpaHAaX JUIs HCHOJIHEHHs 3TUX padoT
COOCTBEHHBIMHU CHJIAMH U COOCTBEHHBIMH MHBECTULIMSIMH;

. OTCYTCTBUC KPCIUTHBIX JIMHUH JJId HOBBIX BOI[OHOHI)C{OB&TGJ’ICI\/,I C ILCJbIO OpraHu3alivuu
PEKOHCTPYKLUH JPEHAXKHOM ceTH;

e OIPOMHBIN POCT 1IEH HAa YHEPIrOHOCUTEIH ;

e HEYETKHH cTaTyc ObIBHICH JPEHAXKHOM CETH BO BPEMS NPUBATHU3AIMH 3€MEJb C TOUYKH 3PCHHS
OTBETCTBEHHOCTH M COOCTBEHHOCTH;

e OTCYTCTBHE YETKMX PEKOMEHJALUK MO SKCIUIYyaTallMi U COJAEPKAHMIO JIpeHaxkHoU cetu ABII,
YUYUTBIBasA Pa3Iudre MEKIY I'PaHULAMU BIMSHUS UPPUTALINN U IPEHAXKA,

e IOTEpsl BHUMAHHUS K IPOAYKTUBHOCTH 3€MEIIb.

ScHO, YTO coOXpaHEHHME TakOM CHUTyallud MOXET BbI3BaThb TIPOMAJHbIE MOTEpU
MPOJIYKTUBHOCTH OPOIIAEMBIX 3€MENb U IPYTHE, SKOJOTUYECKHUE U COLUATIBHBIC TOCICACTBUA.

JlpeHaxkHble Tipo0seMbl OacceiiHa pacCMaTPUBAIOTCS HA OCHOBE 3-X IPUHIIMIIOB:
1. 3aBeplieHHE APEHAKHOW CETH TaM, IJ€ OHU HEe ObUIM BBHINOJHEHBI B COOTBETCTBUU C
IIPOEKTOM.
2. PEKOHCTPYKIHS CYIIECTBYIOIIUX APECHAKHBIX CUCTEM
COOTBETCTBYIOIAs dKCIUTyaTallus CYLIECTBYIOIIUX JPEHAKHBIX CHCTEM.

(O8]

Jnst 3T0r0 He0HX0IUMO:

e paspaboTaTs GoJiee MOIHOE NOHUMaHKE CYIIECTBYIOIEH CTPYKTYpbl UCIIOJIB30BAHUS 3€MENb U
IUIONOPOANS, YYMTBHIBAs CHELYIOIIEE: YCIOBHA OPOCHTENBHBIX M JIPEHAXKHBIX CETEH,
HENOCTAaTOK BOAHBIX PECYPCOB M YXY/IIEHUE KadyeCTBa OPOCUTEIbHON BOABL. OLECHUTH 36MIIU
LlenTpanpHOi A3UH, UCIIOJIB3YSI HOBBIE KPUTEPHUH U METOMBI;

e PasBUTh CUCTEMY OLIEHKHM COCTOSHHMA ApeHaxa. OnpeneinnThs dKCIUIyaTalliOHHOE COCTOSHHE
CYILLECTBYIOIIIEH APEHAKHON CETH U HEOOXOJUMbIE MEPBI 110 €€ PEKOHCTPYKIINH;

e ONpPENEIHTH CTAaHAAPThI IPOECKTUPOBAHMS IPEHAXKHOM CETH C YYETOM BHYTPHUXO3IHCTBEHHOU
IIOTPEOHOCTH B OPOIIEHHH, Ka4eCTBa BOJBI M MEPEX0/a K HOBBIM IpaBUJIaM HCIONB30BaHMs
BOJIbI U 3€MIIH;

e pa3paboTaTh HOPMATHBHI IO IKCILTyaTALNH JPEHAXKHBIX CHCTEM, KOTOPBIE IO3BOJIAT TIEPEaaTh
ABII 0TBETCTBEHHOCTB 3 DKCILTYaTalMI0 U TEXHUYECKOE COJIEPIKAHHUE CETH.

B npunnumne, npeyiokeHHble JEHCTBUS MUHUMU3HPYIOT MOTEPU BOJBI B OPOCHTENIBHOM

CeTH, HO TPEOYIOT rPOMAIHBIX KaUTAIBHBIX BIOKEHHH. JTO TpeOyeT creayIomue maru:

e  OCYIIECTBJICHHE PEXKUMA OPOILICHHUS KYJIbTYP B COOTBETCTBUHU C TUIAHUPYEMBIM YPOXKAEM;

e TMOBBIICHUE HPPEKTUBHOCTH TMPOMBIBOK IyTeM BHEIPCHUS HWHTCHCHUBHBIX METOIOB
KYJIBTUBALMK KyJIbTyp (T7yOOKO€ phIXJIeHUE, IPUMEHEHUE XUMMEINOPAHTOB U OPTaHUYECKUX
ynoOpeHuit, rimyookas BCranika u c€BOOOOPOTHI);

e o0ecneuuTb paBHOMEPHOE YBIAXKHEHHE W PpACCOJCHUE MOYBBl M MUHEpAIU3aLUU
MHOQWIBTPAMOHHBIX TPYHTOBBIX BOJ IOCPEACTBOM ONTHMH3ALUU Pa3MEPOB OPOIIAEMBIX
Y4acTKOB U TUIAHHPOBKH;

e MEPECMOTP BBIOOpA KYJIBTYP C TOUKH 3PEHHUS IKOJIOTHIECKUAX, SKOHOMUYECKUX U COLMAIBHBIX
YCIJIOBUM PETHOHA;

e  HCKJIIOYEHHUE CHIBHO3ACOJCHHBIX 3€Mellb U3 CEBOOOOPOTA;

e OpraHu3alys NPOU3BOACTBA M KPYIMHOMACIITAOHOTO BHEAPEHUS JTYUIIUX APEHAKHBIX MaIlUH
U YCOBEPIICHCTBOBAHHBIX TEXHOJIOTUH OPOMICHHUS s 00ECIeUYeHUs] BHYTPUXO3IUCTBEHHON
MI0/1a4Y¥ BOJBI 1O OOPO3KaM U IOCTATOYHOIO YBIAKHEHUS KOPHEBOI 30HBI;

e OpraHm3anusl  peryjlsipHOM  OYUCTKM W  yX0Ja 33  MEXKXO3AHCTBEHHBIMH U
BHYTPHUXO3SIICTBEHHBIMHU KOJJIEKTOPAMH M BOJOCOOpaMH AJist MPEAOTBpallleHUs JalbHeHIlero
YXyAIIEHNUs TEXHUUECKOTO COCTOSIHUS CYIECTBYIOIIETO JIPEHAXKa OPOIIaeMbIX 3eMeJb;

e WHUIMHUPOBAaTH pabOThl IO PEKOHCTPYKUUM M PEMOHTY BHYTPHUXO3SMCTBEHHBIX JPEH,



JPEHAXHBIX KOJJIEKTOPOB TPyOuUaThIX KOJIOALEB, a TaKXKE BHEIPEHHE COBPEMEHHBIX
JPEHaKHBIX TEXHOJIOTHH;

OTIPENENNTh COOTBETCTBYIOLIYIO TOCYAAPCTBEHHYIO MOJEPIKKY IPEHAKHON CETH, OCOOCHHO
JUIS BEPTUKAIBHOI'O JIPeHaXa U MEXKX03AHCTBEHHBIX KOJIIIEKTOPOB;

OpraHu30BaTh MECTHYI0 0a3zy A yXoJla U PEMOHTa JPEHAKHBIX CHCTEM Ha KOHTPAKTHOMH
OCHOBE;

BOCCTaHOBUTH MECTHOE MPOU3BOACTBO TPYO U APEHAKHON TEXHUKHY;

co3/aTh OOy4YeHHE M IOBBIIIEHHE KBAIM(UKALMU MOJIOABIX CIEHUAIUCTOB IO JPEHaXy
(CTpOMTENBCTBO, DKCILTYaTaLMsl, TEXHUYECKUH yXOu).



