OIIBIT CO3JAHHA /IPEHAKHBIX CHCTEM H 3JIEMEHTBI HX MOJAE/TUPOBAHUA

Ymapoe IL]T
Tyuun A.H.

HHUI] MKBK
BBEJIEHUE

ITpoGnema panmoHanbHOTO UCIOIb30BaHUS BOAHBIX PECYPCOB TpeOyeT U3yUeHUs U ydeTa
0Cc0OEHHOCTEH B3auMOJEHCTBUS MEXIy (DOPMHUPYIOIIMMHU UX €CTECTBEHHBIMU (IIPUTOK U OTTOK
MIOBEPXHOCTHBIX W IPYHTOBBIX BOJ, OCaJKU W TPAHCIHpALMs, UCIIAPEHUE U3 30HBI a’palluu U C
MOBEPXHOCTU YPOBHS TPYHTOBBIX BOJI) U HCKYCCTBEHHBIMH (OpPOIICHHE U IPeHAXK) (PaKTOPaAMH.

Bo03M0OKHOCTh ynpaBiieHHs] MCKYCCTBEHHBIMH (DaKTOpaMu MO3BOJISIET IIyTEM H3MEHEHHUs
o0beMa JPEHaXHOTO CTOKAa W BOJOMNOAAYM pEryJIMpOBaTh ypPOBEHb TIPYHTOBBIX BOX, a
CIIEIOBATEIbHO, M BO3JCHCTBOBAaTH HA pa3Mepbl IOA3EMHOIO IPUTOKA M OTTOKA U
BojonoTpebnenus. Mcxoas ®W3  3TOro, OAHMM W3  HANpaBiICHUH  palMOHAIM3ALNU
BOJIONOTPEOIEHHS U 00eCIIeYeHUsI IKOIOTHYECKON YCTOMYUBOCTH B PETHOHE SIBJISIETCS CO3JJaHHE
yepe3 ympaBisgeMble (DaKTOpbl ONTHMAJIbHBIX MEIHOPATHUBHBIX PEXKHUMOB, 00ECIIEUMBAIOLINX
OJaronpusATHbIE A Pa3sBUTHS PACTEHHUH YCIOBHMsS IPU MUHUMAIbHBIX 3aTpaTax BOJABI Ha
EAUHULLY YpOKas.

OCHOBHBIE TEXHUYECKHE CPEICTBA IPCHUPOBAHMS 3€MEIIb PA3INYAOTCS MIPEKIE BCETO IO
TUIAM WX yCTPOMCTBA: TOPU3OHTAIbHBIN, BEPTHKAIbHBIA M KOMOMHUPOBAHHBIN JIpeHaxH. Ilo
Ha3HAYEHUIO U TEPPUTOPHUATBHOMY pPa3MEIEHUI0: CUCTEMAaTHYeCKU (KOrja JpeHUpyrolye
COOpPYKEHHUSI Pa3MEIIAloTCs PAaBHOMEPHO IO OpOINAeMOW IUIOIAAM) M BBIOOPHBIN (Korma
JIPECHUPYIOIINE COOPYKECHHs NMPUYPOUYEHBI K OTAEIBHBIM IUIOMIANAM C HEYIOBJIECTBOPUTEIBHBIM
MEJIMOPATUBHBIM cocTosiHUEM) .I10 MpOAOIKUTENPHOCTH pabOThI: MOCTOSIHHBIN (pacCuUTaHHBINA
Ha BECh MEpPHOJA pabOTHl CHUCTEMBI) M BPEMEHHBIH (PAacCUMTAHHBI Ha TEPUOJl MPOMBIBHBIX
MIOJIMBOB HA CHUJIBHO3ACOJCHHBIX 3eMIIsIX). I10 TEeXHHYEeCKOMY COCTOSHHUIO: COBEPLICHHBIN MU
HECOBEPLICHHBIMN.

THUIIBI APEHAKA U YCJIOBUS UX IPUMEHEHUA

CreneHb TEXHUYECKOTO COBEPUICHCTBA JIPEHAXHBIX CHCTEM OIpelessercss ee
CIOCOOHOCTBIO obOecreunBaTh 3()(HEKTUBHOE PEryJIMPOBAHUE THAPOTEOJIOTO - METHOPATUBHBIX
IPOLECCOB MPH MUHUMAIBHBIX 3aTpaTaX Ha MX CTPOUTEIbCTBO M OKCIUIyaTaluio. Takum
TpeOOBAHUSAM OTBEUAIOT 3aKPBIThIC ApEHaXKHbIE cucTeMbl (puc.l) OTKpHITONH Ha 3TUX CHCTEMax
BBINOJIHAIOTCS TOJIBKO OTBOJAIIAS YacTh B BUJIE€ KOJUIEKTOPOB, TPAHCHOPTUPYIOMUX APEHAKHBIN
CTOK, (JOPMHPYEMBIN 3aKPBITON PErYIHPYIOLIEH CeThIO, B BOJOIPUEMHHUK.

Haubonee pacnpocTpaHEHHBIMH B HAllleM PETHOHE SIBIISETCS 3aKPbIThI FOPU30HTAIbHBIN
JpeHaX, NpeACTaBIAIoMUN coboll mnepdopupoBaHHBIl  TpyOompoBoa (M3 KEpaMHUYECKHX,
MJJACTMACCOBBIX, ACOECTOIIEMEHTHBIX WM JApyrux TpyOo amamerp kotopeix 0,07-0,3 ™)
YIIOKEHHBIH TOJ TPYHT Ha riIyOouHy 2-4,0 M ¥ OKpY>KEHHBIH 3aIUTHO-(QHIBTPYIOIIUM CIIOEM,
IIPEUMYIIECTBEHHO M3 €CTECTBEHHBIX MECYAHBIX U MECYAHO-TPAaBUMHBIX MaTEpHAIOB TOJIILUHOU
0,15-0,18 M. B mocnennee BpeMs MNPUMEHSUIMCh MCKYCCTBEHHBIE 3alUTHO-(PUIBTpYIOLINE
MaTepualibl (CUHTETUYECKHE BOJIOKHA, HETKAaHHbIE, WIVIONPOOMBHBIE IIOJIOTHA), a TaKXke MX
KOMOWHAIHS C €CTECTBEHHBIMH (PMIIBTPOBBIMU CMECSIMHU.

[loctynnenue BOABI B JpEHY MPOUCXOAUT CAMOTEKOM MOJA JCHCTBUEM HAIopa,
00pa30BaHHOTO 3a CUET PA3HULBI B YPOBHSIX TIPYHTOBBIX BOJ Ha MEXJAPEHbE M B MOJOCTH



neppopupoBaHHOTO TPyOONPOBO/A, BBIBEACHHOTO B KOJUJIEKTOP (OOBIYHO OTKpPBITHIHA). Jlis
OCYIIECTBJICHUS! PEMOHTHO-IKCIUTyaTallUOHHBIX pPabOT Ha 3aKpbITOM TOPU3OHTAJIBHOW JpeHe
MPeyCMAaTPUBAIOTCS HEOOXOAMMBIE COOPY)KEHUS (MCTOKOBBIE M CMOTPOBBIC KOJIOAIBI, YCThA),
BBIBOJMMBIE Ha MMOBEPXHOCTh. MEXKIPEHHOE PACCTOSHUE ONPEAEISIIOTCA THAPOTE€0IOrMYECKUMHU U
XO3SIICTBEHHBIMU YCJIOBHSIMHM, a TaK K€ KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH BOIOIPHUEMHOMN
YaCTH M TIPU MPUHATHIX JIJIs1 HAIICH 30HBI INTyOMHAX COCTaBIIIeT He MeHee SOM.

BepTukanbHblii JIpeHax MpeacTaBisieT co0oi cucreMy U3 OypOBOM CKBaKHUHBI C
BOAONPUEMHON M BOJOOTBOJSAIICH YacTSIMH, BOJOMOJBEMHBIM OOOpYIOBaHHEM; 3JaHUS IS
CTAHIMU YNOPABJICHUS KOHTPOJIbHO-U3MEPUTENIBHOW ammapaTypbl, CpPEJICTB aBTOMATHKU U
TeJIeMEXaHUKW; JIMHUM 3JeKTporepenady, TpaHCPOpPMATOPHOW MOACTAHIUH, IUIOMIAAKA U
MOABE3MHBIX Nopor. CKBaXWHBI BEPTUKAIHHOTO JIPEHAXKA, BBITIOIHSEMBIC OOBIYHO IHAMETPOM
0,9-1,2 M, npenHa3HavyarOTCs 71 BO3JACUCTBUA HA BEPXHHUM SIPYyC MOA3EMHBIX BOJA U MOATOMY
Oypsarcs riybunoir mo 50-100m. BopompuemHass 4acTh CKBaXHH pa3MEIIAeTCs B XOPOLIO
MIPOHUIIAEMBIX TI€CYAHO-TPABUMHBIX OTJOXKEHUSAX U 00OpyAyeTcss (QHUIBTPOBBIM KapKacoM,
3alIUIIEHHBIM T1€CYaHO -TPaBHHON (puiabTpoBOil 00chimKoi. BogonmonsemHoe obopynoBaHue
pa3MeniaeTcs B SKCILTyaTallMOHHON KOJIOHHE TPpYO, pa3MeriaeMoil HaJl PUIbTPOBBIM KapKacoM.

B kauecTBe sKCIUTyaTallMOHHOU KOJOHHBI ~ OOBIYHO  HCIIOJI30BAJIUCh  CTaJbHBIC
oOcajiHble, TOHKOCTEHHBIE CBapHbIE, MOJMMEpPHbIE U acOECTOLIEMEHTHbBIE TPYObl, TUAMETPOM 0
0,4 M, a g QUIBTPOBOrO KapKaca NPUMEHSIIUCH NepPOpHUpPOBaHHBIE TPYOBI U3 TEX Ke
MaTepuagoB WM (UIBTPHI 3aBOACKOr0 W3roTtoBieHus. [lnomans oOCTyKUBaHUS CKBaXKUHBI
3aBUCHUT OT TUAPOrEOJIOTMUECKUX U XO3IUCTBEHHBIX YCIOBUN U MOeT octurarb 100-150 ra.

KoMmOuHMpOBaHHBIN ApEHAX MPEACTaBIsSET COOOW CHUCTEMY W3 TOPH30HTAIBHBIX APCH
(KOIIJIEKTOPOB), pa3MeIaeMbIX B CIA0OMPOHUIIAEMOM TIOKPOBHOM MEIJIKO3EME, H BEPTUKAIBHBIX
CaMOM3JIMBAIOIINXCS CKBAKWH, YCTAHOBIICHHBIX BOJIOIIPUEMHOM YaCThIO B XOPOILIO MPOHUIIAEMBIN
noacTunaromuid  cmoit. Ha ¢oHe Takoil cHCTEMBl BO3HHMKAIONIMKA TIPU IOJHMBAX HAIOD,
CONPOBOXKAAEMBIN MTOABEM TPYHTOBBIX BOJ. MEPEAACTCA B HIXKHUN XOPOIIO MPOHUIIAEMBIN CII0M
u (hopMHpYyeT MPUTOK K BEPTHKAIBHBIM CKBOXKMHAM W CAMOM3JIHMB B CETh TOPHU30HTAIBHOTO
npeHaxa. CreloBaTeNbHO, CAMOU3IMBAIOLINECS CKBaXXUHBI, pPa3MEIIaeMble BIOJb JAPEHBI,
yCUJIMBasi €€ JEHUCTBHE, COOTBETCTBEHHO IO3BOJSIOT 3HAUYUTEIBHO PACUIUPUTh MEKIPEHHBIC
paccTosHUS.

J171s TOBBINIEHUST BOJ03aXBAaTHOM CIIOCOOHOCTH CKBa)KMHBI KOMOMHHUPOBAHHOTO JPEHaXa
(rmyounoii He 6omee 30 m) Oypsarcs aumamerpoM 500 MM U 00CaKHUBAIOTCS IJIACTMACCOBBIMU
Tpybamu nuamerpom 100 MM ¢ mnepdopanmeii B HHXKHEH YacTH, pa3MeniaeMod B
XOPOILIONPOHUIIAEMOM MOCTUIIAIOLIEM CIIOE.



COBEPHIEHHBIE THIIbI JPEHAYKA

TopH30HTAJLHDBIN:

a- TpaHIIEHHBIN;

0- y3KOTpaHIICHHBIN;

B- OECTpaHIIICHHBIN.

1 — nepdopupoBanHas Tpyda

2 — oOcelmka  MecyaHo-
IPaBUIHOM CMECHIO

3 — rpyHT 00OpaTHOM 3aCHINKU

BepTukajnHbIi:

1 — 31aHue ynpaBleHUS:

2 — HamOpPHBIA TPYyOOIIPOBOA
3- BKCIUTyaTalllOHHAs KOJIOHHA;

4 - punpTpOBas KOJIOHHA;

5 - Hacoc;

6 — DIIEKTPOBUTATEND;

7 — rpaBuiiHas OOCBHIINKA;

8 — KOHAYKTOp;

9 — omopHas pama;
10 - BogonpueMHBIN KOIOELL;
11 - BomocOpoc.

KoMOMHUPOBAHHBII:

1 — unbTpOBas KONOHHA;

2 — BOJIOTIOIbEMHAsI KOJIOHHA,

3 - puIbTpOBas OOCHITKE CKBAKHHBI
4 - TpOMHUK;

5 — BogooTBOAAIIAs TPYOA;

6 — 6aHmaX C OTBOAOM;

7. - TpyOa ApeHsI;

8. -punbTpoBast 0OCHITIKA APEHBI;

9 —OrosI0BOK CKBaKHHBI.




B xauecTBe pUIBTPOBOI 3alTUTHI HCTIOIB3YETCS MECUaHO-TPABUIHAS CMECH CIICIIMAIEHOTO
COCTaBa, 3achlliaeMasi B 3aTpyOHOE MPOCTPAHCTBO MEX/Ty BOJOMOIBEMHON KOJIOHHOM M CTEHKaMHU
CKBaXMHBL. PaccrosiHMe MeXIy CKBaKMHAMH, YCTpauBaeMbIMU BJOJb JPEH 3aBUCUT OT
rUporeojorndeckux yciaosuii u coctasisger 100-200 m.

VYcnoBus NpuUMEHEHHMs] KaXJO0ro W3  BBIIE MEPEYUCICHHBIX THUIIOB JApeHaxa
YCTaHABJIMBAIOTCS MPEXKJAE BCEro Ha OCHOBE AaHalu3a THIPOTeOJIOTHYECKUX OCOOCHHOCTEH
KOHKPETHOW Tepputopuu. Jlig H3TOM 1EIM MOKHO BOCIOJIB30BaThCA NPUHATOM Yy Hac
knaccudukanueit J[.M. Kama mo crenenu ecCTeCTBEHHON APEHUPOBAHHOCTH TEPpUTOpHUH (TadI. 1).

B cootBeTcTBUS ¢ 3TOM KiIaccuuKanuei TOPU3OHTAIBHBIM APEHAXK TEPCIICKTUBEH B
YCIOBUAX MPEUMYIIECTBEHHO OJHOCIOWHOTO CTPOEHUS IPYHTOB ¢ KO3(UIIMEHTOM (UiIbTpanuu
ot 0,01 no 1M/cyT u 6onee npu Gau3KkoM (10 5 M) 3aneranuu Bogoymnopa. OH 3G(HEKTUBEH TaKkKe
B YCJOBUSAX HEOJHOPOAHOTO CTPOCHHS TPYHTOB C MaJIOMOLIHBIMU (3-4 M) MOKPOBHBIMU
MEJKO3e€MaMH, KOrja TOSBISETCS BO3MOXKHOCTh  BCKPBIBAaTH  XOpOILIO  MPOHHUIIAEMbIE
MOJCTHUIIAIOIIUE (TIECOK, TPaBHii, U T.J.) CJIOU U YKJIaIbIBaTh B HUX T'OPU30HTAIbHbIEC JPEHBI.

BepTukanbHblii JpeHaXX MEPCIEKTHBEH B YCIOBUSX MPEUMYIECTBEHHO HEOIHOPOIHOTO
CTPOEHMSI TPYHTOB ¢ MOIIHBIMU (15-45 M) NOKpPOBHBIMM MEJIKO3EMAaMH, NTOACTUIAEMBIMU XOPOILO
MIPOHUIIAEMBIMU TIECUAHO-TPABUITHBIMU CIIOSIMH MOIIHOCTBIO 00jiee 5 M ¥ BOJONPOHUIIAEMOCTHIO
6onee 100 m*/cyT. Ol MOXeT ObITh 3QYEKTHBEH U MPH MEHbIIEH BOTOMPOBOINMOCTH B YCIOBUAX
cnaboit mponumaemoctu (Menee 0,1 M/CyT) TOKPOBHBIX MEITKO3EMOB WJIM HATIOPHOCTH TIOJI3EMHBIX
BOJI MOJICTHJIAIOMIUX cJIoeB. OrpaHUUYEHHs 0 MOUTHOCTH MOKPOBHOTO MEJKO3eMa O0YCIIOBIICHBI
T€M, 4YTO TPU MOIINHOCTSIX MeHee 15 M Ha (QoHEe BepTUKAIBHOIO JpEeHa)ka CO3/aeTcs
MIPOCTPAHCTBEHHAs] HEPAaBHOMEPHOCTh MO TJIyOMHE 3alleraHusi TPYHTOBBIX BOJ, CKOPOCTH HX
CHIDKEHHS M TEeMIIaM pPAacCOJICHUs TOYBO-TPYHTOB, a IpPH MOIIHOCTAX Oonee 45 M pe3ko
BO3PACTaeT CONPOTHUBICHHE MOKPOBHOTO MEJKO3eMa M TepsieTCs THAPaBINYECKas CBsI3b I'PYH-
TOBBIX BOJI TOKPOBHOTO MEJIKO3E€Ma, C TIOJJ3€MHBIMH BOJaMH MOACTUIIAIOLINX CIOEB.

KoMOuHMpoBaHHBIN ApeHax MEPCHEKTUBEH B YCIOBHUIX HEOJIHOPOTOrO CTPOCHHS TPYHTOB,
CIIO’KEHHBIX MTOKPOBHBIMU cradonporutiaembivu (0,01-0,5 M/cyT) MenKo3eMaMu MOITHOCTBIO OT 5
10 15 M 1 XOpOIIO-MPOHUIIAEMBIMUA HAIOPHBIMU WJIM O€3HATTOPHBIMU MOJACTUIAIOIIUMHU CIOSIMU
BOZOMPOBOAUMOCTEI0 Oomee 10 m*/cyr. HelmpHMEHHMOCT KOMOHHHPOBAHHOTO JPCHAXKA B
YCIIOBUSIX MAJIOMOIIHBIX TOKPOBHBIX MEIKO3eMOB OOBSCHSETCS TEeM, 4YTO YKJIagKa ero
TOPU3OHTAILHOTO 3JeMeHTa (TIyOuHOW 3-4 M) HEMOCPEACTBEHHO B TOJCTUIIAIONINE XOPOIIO
MPOHUIIAEMBIE CIIOM MCKJII0YaeT HEOOXOIMMOCTh YCTPOWCTBA €ro BEPTUKAIBLHOTO AIIEMEHTA
(ckBakuH). [lpm MomHOCTSAX K€ MENTK0o3eMOB Oojee 15 ™M HauMHAIOT BO3pacTaTh €ro
COMPOTUBIICHUS W CHUXAThCs KOIPQUIMEHT mepeTekanus . B ycnoBusx e craboit
MPOHUIIAEMOCTH  TIOKPOBHBIX ~Menko3eMoB (menee 0,1 M/cyT), Korma JpeHUpPYIOIIEH
CIIOCOOHOCTBIO ~ TOPU3OHTATBHOW CETH MOXHO TMpeHeOpeub, €€ MOXHO 3aMEHHUTH
Henep(OPUPOBAHHBIM ‘TIYXHM  BOJOBOJOM, JHIIb TPAHCIOPTHPYIOMUM IPEHAKHBIA CTOK,
MOCTYNAIOUINH U3 CAaMOU3IMBAIOIINXCS CKBAKUH KOMOMHUPOBAHHOTO APEHAXKA.

METO/AbI YCTPOMCTBA COBEPIHIEHHBIX TUIIOB JPEHAKA

[Ipaktuyeckn Bce mnpumensBmuecss B ObBmeM CCCP  meTtombl  cTpOUTENnbCTBa
COBEpILEHHBIX TUIIOB JIpEHAXa pa3pabdaThIBAINCh WIN IPOXOAMIM anpodanuio B Y30eKucTaHe Ha
00BEKTaxX OCBOCGHUS HOBBIX 3eMenb [omomnoit m Kapmmuckoit cremeid. Tak, mmpokoe
IIPOU3BOJCTBEHHOE BHEAPEHUE 3aKpbITOTO TOPU3OHTAJIBHOIO JApPEHaXa, pa3BEpHyBUICECS B
l'onoxnoit crenu ¢ 1956 roaa, MO3BONIMIIO MOTHOCTHIO OTPAOOTATh TEXHOJOTHIO CTPOUTEIHCTBA,
OCHOBAaHHYI0 HAa MEXaHM3alMM BCEX OCHOBHBIX oOllepanyil. B cOOTBETCTBUM C H3BECTHBIMU
npopabotkamu  (B.A. [yxosueni, E.JI. TomMuH u© 1p.) CTPOUTENBCTBO 3aKPBITOTO
TOPU30HTAIBHOIO JIPEHAXKa OCYILECTBISAETCS B OCHOBHOM TPAHUIEWHBIM, Yy3KOTPAHIIEHHBIM MU
OecTpaHIIeHHBIM CIIOCO0AMHU.



Croco0 CcTpoUTENnbCTBA 3aBUCUT OT IMOJOXKEHHUS TPYHTOBBIX BOJ M TIIyOMHBI YKJIAJAKU
JpeHa)ka, JIMUTOJOTHYECKOTO0 CTPOSHUS M XapaKTepUCTUKU TPYHTOB Ha JTOH TIioyOuHe, U
orpezesnseT BbIOOP KOHCTPYKIIMKM BOJONPUEMHOM YacTH ApeHbl. B cBOIO oyepens KOHCTPYKLUUU
BOJIONIPUEMHON  YacTH MOTYT CHCTEMAaTU3MPOBATHCS  COUETAHMEM TpyOuaTOd  JMHUU
(cxBaxHoCcThIO 10 0,3%) pasznuuaromieiics Mo BUAAM W MarepHaly TpyO (KOpPOTKOMEpHBIE W3
KepaMHMKH, TIOpHCTOro  OeToHa, acOecTOleMeHTa; JJIMHHOMEpHbIe- Tro(pHpPOBAHHBIC
IJIaCTMACCOBBIE U3 MOJMATUIICHA, TTIOMBUHUXJIOPHUIA) UX mepopaiiu (3a30pbl B CTHIKAX MEXKIY
3BEHbSMHU TPYO, OTBEPCTHS B CTEHKAX) M MHOT0o00pa3usi GUIBTPOBON 3aIIUTHI, pa3IUyarouieics
10 TIPOUCXOXKJEHUIO MaTepuaja (€CTECTBEHHBIM M3 TMECYaHOW WM MECUYaHO-TPABUMHOW CMECH;
UCKYCCTBEHHBI M3 CTEKJIOXOJICTA, CHHTETHUYECKUX BOJIOKOH, HETKAHHBIX HIJIOMPOOUBHBIX
MOJIOTeH, KOMOMHUPOBAaHHBIA U3 MCKYCCTBEHHOIO MaTepuiia U ectecTBeHHOU cMecn). [Ipu stom
KOHCTPYKIIUS BOJOMPUEMHOM YacTH C (UIBTPOBOW 3aIUTOM W3 ECTECTBEHHBIX OOCBIIIOK
KOHJHUIIMOHHOTO COCTaBa, SIBJIIETCA HauboJsee MepCreKTUBHOM, TaK KaK 00ecleunBaeT BBICOKYIO
BO/I03aXBATHYIO CIIOCOOHOCTH JIPEHBI U €€ HaJeKHYI0 padoTy B JIIOOBIX THAPOTEOIOrMYECKHX
ycnoBusix. CocraB (UIBTPOBOM OOCHIIKM MOAOWpAEeTCs B 3aBUCUMOCTH OT MEXaHHMYECKOIo
COCTaBa, CBS3aHHOCTM M  (QUIBTPAI[MOHHBIX CBOWCTB JApeHHpyeMoro TpyHTa. Ilogbop
MIPOU3BOJUTCS MO KPUTEPUSAM 3aILUThI IPEHUPYEMOT0 IPyHTa OT GUIBTPALIMOHHBIX AedhopManuit
U HEJOMyIIEeHHs NMpockinanust u cydosun gactu GuibTpa yepes3 BOJONPHUEMHbBIE OTBEPCTHS B
TpyOuaTyro nuHuto. [Ipudyem, BoJOMpPOHUIIAEMOCTh MOI00paHHOTO (QUIBTPA JOJKHA OBITH BBIIIEC
BOZOIIPOHUIIAEMOCTH APEHUPYEMOro rpyHra B 5-10 pas.

HesaBucumo oT cmoco0a CTpOUTENbCTBA, TEXHOJOTMYECKUN MPOLECC COCTOUT U3
CJICAYIOUINX OCHOBHBIX 3TAIOB:

IOJATOTOBUTENBHBI - BBIHOC TIPOEKTa B HAaTypy, IOJATOTOBKAa TpPacChl JIPEHBI,
KOMIUICKTAIMS 00beKTa HEOOXOIMMBIMHU MaTepHallaMu;

OCHOBHOW - PBITbE TPAHIIECH WX LIEJIEH, YKIIAAKa IPCHAKHOW JIMHUY;

BCIIOMOTATEJNbHBIN - JOCTaBKa CTPOMMATEPUATIOB M KOHCTPYKLHM, UX pacKiajKa I0
Tpacce APEHBI;

3aKJIIOYMTENbHAsE - OOpaTHas 3achlllka TpaHIIEW WIM 3aJeliKka LIeJiel, YCTaHOBKa
COOPYKEHHUH U IUTAHUPOBKA TPACCHI JPEH.

B komruiekce mMamvH, UCIONIB3YyEMBIX IIPH MEXAaHU3UPOBAHHOM CTPOUTEIBCTBE, BEAYIIEH
SBIISICTCS APEHOYKIA UMK, KOTOPbIM B 3aBUCUMOCTH OT XapakTepa JeicTBUs pabodyero opraHa u
MapamMeTpoB OTPHIBAEMOM TpaHIIeH (IIeIU) MOXKET ObIThb TpPaHIIECHHBIM, y3KOTpAaHIUEHHBIM U
OecTpaHIIelHbIM (TabmI. 2.).

TpaHmeiHbli U y3KOTpaHIIEHHBIA CIIOCOOBI MPUMEHSIOTCS B YCIOBMSIX YCTOWYMBBIX
I'PYHTOB, CIIOCOOHBIX 00€CIIEUYUTh BEPTUKAIBHOCTh CTEHOK, OTpbIBaeMOM TpaHiueu. [Ipudem ecin
MEepBBIH CIOCOO NMPUMEHUM TOJBKO MpU TINyOWHE TPYHTOBBIX BOJ HUXKE JIHAa OTphIBAa€MOM
TpPaHIIEH, TO BO3MOKHOCTH BTOPOTO IIMPE U OH MOXKET MPUMEHATHCS ¥ IpU TTyOMHE TPyHTOBBIX
BOJl Ha ypOBHE WU Aaxke BhIle (10 0,5 M) OTMETKH 3aJ105KEHUS] BOJIOIPUEMHOM YacTH JIPEHBI.

bectpanmelinplii coco® NPUMEHUM B YCIOBHUSX JHOOBIX, KaK YCTOWYMBBIX, TaK H
HEYCTOMYMBBIX I'PYHTOB, HO B OCHOBHOM IIpeAHAa3HAvyaeTcs IS YKIaAKH JpeHaxa Mmpu OJIM3KOM,
HACKOJIBKO MTO3BOJISIFOT YCJIOBHS MPOXOAUMOCTH MEXAHU3MOB, YPOBHE 3aJI€TaHUs TPYHTOBBIX BOJ.




Tabnuua 1 Tunbl rMQPOreonornYecknx ycrosuin opoaemMbix panoHos (no .M. Kauy) v Bbibop TMNoB gpeHaxa
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Tabnuila

HaunmeHoBaHue Tunbl JpeHoyknag4ukoB
nokasartenen TpaHLeNHbIN Y3KOTpaHLUEeAHbIN GecTpaHLUIEeAHbIN
34-3, OA OTL-406A ay-251 ay-301 ay-35-02 AOTn-4,0 mMa-13 AbB-251
3TL-406
MapameTpbl
TpaHLwen: 0,6 0,6 0,3 0,3 0,3 0,35 0,30 0,2 0,25
WnpuHa, m 3,0 4,0 4,5 2,5 3,0 2,5-3,5 2,540 3,0 2,5
ny6buHa, m
YknagbiBaemble
Tpy6bl: TUN Kepawm. Kepam Mnacr. Mnacr. Mnacrt. 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
3aLWunThbI nuck.mat uck.mat nck.mat
Tun potowtero opraHa | LlenHowm ¢ LlenHon LlenHon ¢ LenHon ¢ | LenHown c LlenHon c LlenHon MaccuBHbIN MaccuBHbIN
KOBLLI. CKkpebKOoBbIN pesuamm KOBLLI. KOBLLI. pes3uamu CKpebKOBbBIN | HOX HOX

Cnocob Mnanwup. nonyaesTomart | aBTomar MnaHwup. MnanHwnp. aBTomart aBTomart aBTomart Mnaxup
BblOEpXXMBaHWSA Tpacchl Tpacchl Tpacchl Tpacchl
YKIOHa
TexHu4eckas
npoussoguTensHocTb | o 130 o 150 o 200 o 150 Oo 150 o 300 0o 100 0o 500 o 1000
, MY
Ycnosus paborT:
- YPOBEHb rp-bIX BOA | HWU3KWMA Huskun Bbicokuii Huskun Huskuin CpegHui Huskuin Bbicokuia Bobicokuii




HaumeHoBaHue

Tunbl peHoyknag4unkoB

nokasartenen TpaHLEeNHbIN Y3KOTpaHLUEeAHbIN GecTpaHLIEeNHbIN
3-3, OA 9TL-406A ay-251 ay-301 ay-35-02 OTn-4,0 MO-13 0b-251
3TL-406
- KaTeropus 1111 111 I-111 -1V I-111 -1l -1V I-111 111
NPOYHOCTM rPyHTa
- Macca, 1 21 42.8 40 24 245 24 32,5 61 110,5
Ob6cnyxuBaroLmm 3 3 4 2 2 2 2 2 5

nepcoHan




[Tpunuun paboThl TpaHIIEHHBIX M Y3KOTPAHIICHHBIX JPEHOYKIAI4MKOB, C paboyuM
OpraHOM aKTHBHOI'O JEHCTBUS, COCTOMT B OJHOBPEMEHHON M HENPEPBIBHON OTPBHIBKE TPaHILEH,
yKJaJKe IPeHbl, HauMHasg OT ycThs A0 €€ ucroka. [IpuHimum xe paboThl OecTpaHIIEHHBIX
JPEHOYKJIaTYUKOB ¢ pabOYUM OpPraHOM MACCHUBHOTO ACUCTBUS, OTIIMYACTCS JIHIIb TEM, YTO TPYHT
HE pa3pabaThlBaeTCsI W BMECTO TpAHIICH MPOpPE3aeTcs Ieb HEOOXOIuMOHN TiayOWHBI, Kyaa
YKJIQJbIBACTCS] BOJAOIPUEMHAS YaCTh APEHBI.

[Ipu TpanmeitHoM croco0e CTPOUTENbCTBA MPUMEHSITUCH apeHoykmaauuku J/-3,0A u OTL-
406 ¢ momavel B CyXyl0 TPAHIICI0 KEPAaMHUYECKUX TOHYAPHBIX pacTpyOHBIX TPyO B KpyroBOH
MecyaHoi OOCHITIKe.

Hpenoyxinamuuk 3/1-3,0A paboTaer ¢ MOCTOSHHOM TTyOWHOM KomaHus 3 M, obecrieunBast
HeoOXOoauMBIN YKIOH npeHbl (He meHee 0,001) mpoaBmkeHHEM 110 3apaHee CIUIAaHUPOBAHHOM 10T
3aJlaHHBId YKJIOH Tpacce. s ykmaake JpeHbl Ha OOJbIlyl0 TOyOWHY, TUTAaHHpyeMas Tpacca
yIIyOJIseTcss Ha COOTBETCTBYIOIIYIO BeIUUHMHY. B TO ke Bpems mis apeHoykiaagunka DTII-406
TaKOl HEOOXOAMMOCTH HET, TaK KaK OH CHaOXXeH MOJIyaBTOMAaTHYECKONW CHCTEMOH BBIIEp-
KUBAHUS 3a/IaHHOTO YKJIOHAa IO KOMMPHOMY TpPOCCY U MOXET BeCcTH OeccTyleH4yaToe
perynupoBaHue TITyOUHBI YKIaAKu ApeHaxka 10 4,0 M.

[Ipu y3koTpanmeitHom criocode cTpoutenseTBa npeHoykaaaunkamu DTI-406A, 1VY-251,
AY-301,4Y-35 02, ATII-4,0 npumenstoTcst roppupoOBaHHbIE TUIACTMACCOBBIE TPYOBI ¢ pUIBTPOM
W3 TeCUYaHOM CMeCH KOHJIWIMOHHOTO COCTaBa WJIM KOMOWHHUPOBAHHBIM C MECYaHOH CMECHIO
HEKOHAMIIMOHHOTO COCTaBa U NCKYCCTBEHHBIM PYJIOHHBIM MAaTEpUAIIOM.

[Ipumenenne (GUIBTPOB TOJIBKO M3 MCKYCCTBEHHBIX PYJIOHHBIX MaT€pUaNOB AOMYCTUMO
JMIIb TP YKIJIAJKE JPEH B CyXUe IPYHTHI ¢ KoddduipentoMm ¢unptpanun 6omxee 0.3 m/cyT, Tak
Kak Mpu paboTe B BOJIOHACHIIICHHBIX Pa3KIKEHHBIX TPYHTAX MPOUCXOIUT UX KOJIbMaTalus, a B
TPYHTaX ¢ MEHbIIECH BOJOMPOHULIAEMOCTHIO CHUKAETCS BOJJ03aXBaTHAs CIOCOOHOCTH JIPEH.

[Tpu GectpanmieitHoM criocobe CTPOUTEILCTBA TPUMEHSUTUCH IpeHoykimaauukn M/I-13 u
Jb-251 ¢ momauedt B IIeNb IUTACTMACCOBBIX TPYyO € TMECYaHBIM WJIM KOMOWHHPOBAHHBIN
¢wibTpoM. Ecnm mpuMeHEeHHe MOCIEeTHEero JAPeHOYKIAAunKa TpeOyeT TOYHOW IUTaHUPOBKU
Tpacchl MOJI YKIOH JIPEHBI, TO MPUMEHEHUE MEPBOro, CHA0KEHHOTO aBTOMATHYECKON CUCTEeMOM
BBIICPKUBAHUS 33JaHHOTO YKJIOHA IO JIa3€pHOMY Jy4y, MCKIIOYaeT HEOOXOIUMOCTh a ATHX
paborax.

Iupokoe mNPOU3BOACTBEHHOE BHEIPEHUE BEPTUKAIBHOTO JApeHaka B Y30eKucTaHe
Hayajnoch ¢ KoHua 50-x rojos.

Haxomnennstit onbit (M. Pemerkuna, X.U. SIky0oB) yOeauTenbHO JOKa3bIBAET BHICOKYIO
3¢ (HEeKTUBHOCTh CTPOUTENHCTBA CKBAKUH OOJBILEr0 JUaMeTpa C MOIIHOW MECUYaHO-TPaBUITHON
(GUIBTPOBOI OOCHITIKOW, 0OecTIeunBaloNIel He TOJILKO MOBBIIIEHHE BOI03aXBaTHON CITIOCOOHOCTH
CKBa)KWH, HO M YBETTHUEHHUE CpoKa e€ 0e30TKa3HON padOoTHI.

[Iponece cTpouTenbcTBa BRICOKOJCOUTHBIX CKBKUH BEPTHKAIBLHOTO ApEHa)Ka BKIFOYAET
B ce0s paboThl MO OYpEeHUIO CKBaXKUHBI, 00caake (pUIBTPOBOIM M IKCIUTyaTallMOHHOW KOJOHH,
0OCBITIKE TIeCYaHO-TPaBUIHON (DPMITBTPOBOI CMECH, CTPOUTEIBHOM OTKAUKe.

Haubonee mnepcrneKTHBHBIM B CTPOUTENHCTBE BEPTHKAIBHOIO JIpEHa)Ka OKa3aloCh
OypeHHe CKBaXMH pPOTOPHO-BpAIIATEIbHBIMU CIIOCOOAMH, MO3BOJISIOIIMMHU PE3KO MOBBICUTH
CKOPOCTh MPOXOJKHU M YBEIMUUTH AaMeTpsl Oypenus no 1200 mm. Bypenue stumu cnocobamu
MO>KET IPOBOAUTHCS METO/IaMU IIPSIMON MIJIM 0OpaTHON POMBIBKH.

OO6canky ckBakuHbI TpyOuaToit (AnamerpoM 10 0,4 M) KOJIOHHOM HaYMHAIOT CO CITyCKa €&
GuIbTPOBOM YacTH C TIeneBoi nepdopammeii npu ckBaxkuHoctH 20-25%. IIpoBomsar obcamky
MyTeM TOCTENEHHOT0 HapalluBaHHs TpyOuaToil KOJIOHHBI JO YIOpa B 3a00i CKBaXKHHBI Ha
MIPOEKTHYIO TITyOHHY.

OO6chinky (UABTPOBOM YacTH TPyOUaTONl KOJOHHBI MPOU3BOMAAT TECYAHO-TPABUMHOM
(GWIBTPOBOM CMECHIO CIIEIHAFHO IMOAOMPAEMOro, B 3aBHCHMOCTH OT XapakTepa TpyHTa
BOJIOHOCHOTO IIJIaCTa, COCTaBa ¢ KPYMHOCTBhIO (Ppakumii g0 10 MM mpu KOHTaKTe C MECKaMu
MEJIKO3EPHUCTBIMU, 10 20 MM - cO cpeaHe3epHUCTHIMU U 0 30 MM - KpyHnHO3epHUCTBHIMU. [Ipu
3TOM, B cooTBeTCcTBHHU ¢ mpopaboTtkamu CAHMMPU, cooTHOLIEHNE CpEAHUX TUAMETPOB YaCTHIL



(GUIBTPOBOI CMECH M TPyHTa BOJOHOCHOTO IJIACTa, BBIPAKAEMOE MEXCIOHHBIM K03 PHLIneHTOM
E=Dso/dsy  TOMKHO COCTaBIATH MPHU KOHTAKTE C TeCKaMU MEIKO3epHUCTHIMU - 15-20,
cpenHesepHUCThIMU - 20-25, kpymHO3epHUCTBIMH - 25-30. KodpdumueHtr HEOaHOPOTHOCTH
(GUILTPOBOM CMeCH, BBIpa)Ka€Mblil COOTHOILIEHHEM AMAMETPOB YACTHUILl, COJEPXKAIIUXCS B €€
cocraBe MeHee 60% u mernee 10% momxen coctaBiath N= Dgy /Do = 5-10

CrpoutenbHasi OTKa4yKa, BBIMIOJIHSAEMass OOBIYHO SPAU(THON yCTAaHOBKOW M MPOBOIUMAs
Cpa3y e Bciel 3a OOCBINKOHM, SIBISETCS 3aBEPLIAIOIIMM 3TarloM YCTPOWCTBA BOJONPUEMHOMN
YacTHU BBICOKOJIEOUTHBIX CKBaKUH. POPMUPOBAHKE MTPU ITOM YCTOWYUBOTO MECUAHO-TPaBUITHOTO
(GuIbTpa MPOUCXOTUT 33 CUET TOTO, YTO B MEPHO] CTPOUTEIBHON OTKAYKU HAPSTy C OYHUCTKON
MOJIOCTH CKBaYXUHBI, U3 OOCBHINKM M BOJOHOCHOIO IUIAcTa 4epe3 MOopbl (UIbTpa U OTBEPCTHUS
Kapkaca BBIHOCITCS MEJKHE YacTUIbl, a Ooyiee KpyIHBbIE OTJIAralOTCS Ha €ro BHEIIHEH
MOBEPXHOCTH, CO37aBasi KPYMHOMOPHUCTHIM (UIBTP C OYEHb MaJbIMH THJIPABINYECKUMU
CONPOTUBIICHUSMH.

[Ipu ycTpoiicTBE BOAONPHEMHONW YacTH B MEJIKO3EPHHUCTBIX IECKax BO H30EKaHHE
JUTUTEIIbHOTO MECKOBAHUS CTPOUTENIbHYI0 OTKAYKy HAaYMHAIOT C MaJIbIX PACXOJOB IOCTEIEHHO
nepexons Ha Oosbiiue. [Ipu ycTpoiicTBe e BOJONPUEMHON YacTH B KPYMHO3EPHUCTHIX MEcKax,
HAmpoOTUB OTKAa4Ky HAYMHAIOT C MAaKCHUMAIBHBIX PACXOOB, CIIOCOOCTBYIOIIMX YCHICHHOMY
BBIHOCY MEJKHUX YacTHI[ W TIOBBIIICHHUIO MPOHUIAEMOCTH NpUUIbTpoBOil 30HBL. B mrobom
ClIyyae OTKauyka BEIETCS JO OCBETJICHHS OTKAaueBOEMOW BOJbl W NPEKpalleHHs BBIHOCA
MEXaHUYECKHUX MPUMECEH.

[locne 3aBepiieHHUs  CTPOUTEIBHOM  OTKAYKMU B  AKCIUIyaTallMOHHYIO  KOJIOHHY
YCTaHABJIUBAETCS MOTPY>KHOM 3JIEKTPOHACOC THNa OlIB, COOTBETCTBYIOIIHI
MPOU3BOJUTENHHOCTH CKBAKUHBI BEPTUKAIBLHOTO APEHAXKA.

CTpouTeNnbCTBO CUCTEMBI 3aBEpIIACTCS MOJKIIOUYEHHEM Hacoca K CTaHLMU YHpaBICHHUS,
pa3MelaeMon B 3aKphITOM IMOMEIIEHUU IPU CKBAYKUHE.

[Ipou3BoacTBEHHOE BHEAPEHNE KOMOMHUPOBAHHOIO JIpEHAXKa, BIIEPBbIE B OTEUECTBEHHOM
npakTuke, Hadajgochk B 1980 romy Ha obbekrax KapmmHckoi ctemu. DToMy MpeAlIecTBOBAIN
LUIMPOKUE OIBITHO-NPON3BOACTBEHHbIE HccienoBanuss CAHUWPU, no3ponusimme paspaborarhb
MIPUHIIMITBI IPOSKTUPOBAHUS U TEXHOJOTHIO CTPOUTEIHCTBA KOMOMHUPOBAHHOTO JPEHAXKA.

OCHOBHBIM KOHCTPYKTUBHBIM JJIEMEHTOM KOMOWHUPOBAHHOTO JpeHaka SIBIISIOTCS
CaMOM3IIMBAIOIINECS CKBRXMHBI TIOBBIIIICHHON BO03aXBaTHOU cmocoOHOCTH. OHU MPEICTaBISIOT
coboit OypoBble CKBaxuHbl guamerpoM 0,5 M, O0OCaKEHHBIE IUTACTMACCOBBIMH  WJIU
acbecrorieMeHTHBIMHU TpyOamu quametpom 0,1-0,125 M. BomonpuemHuas yacts JinHOM He Ooiee
10 M obopyxayetcst mieneBoii nepdoparueii co CKBaXHOCThIO 3-6% W 3aIIMIIAETCS MECYaHO-
rpaBuiiHbIM  punbTpoM. [lonGop QuUIBTPOBOII OOCHIIKK OCYIIECTBISIETCS IO AaHAIOTUU C
BEPTUKATBHBIM JIPEHAKOM TI0 COOTHOIIECHUIO CPETHUX TUAMETPOB YACTHI] (PHILTPOBON CMECH U
JIPEHUPYEMOTO TPyHTa, BhIpa)KaeMOMy uepe3 MexcCIoiHbI koddduument E=Dsy / dso. OqHaxo,
KaK TMOKa3aJld HaOMIOJeHUsl, O0COOEHHOCTH PA0OTHI CKBaXXMH KOMOWHUPOBAHHOTO JIpeHa)ka
(HeOounblliue 3HAYEHUS CKOPOCTEH, T'PagUEHTOB W YJENbHBIX JIEOUTOB) MO3BOJSIOT CHHU3UTH
TpeOOBaHMs, IPEIABABISIEMbIC K (PUIBTPaM BEPTUKAIBHOTO JIpEHAXa U PEKOMEH0BATh BETUYMHBI
MEXCIONHHBIX K03 uiueHToB E=30-35 - A1 KpyMHO3EPHUCTHIX BOAOHOCHBIX MecKoB, & =25-30
- Juid cpemHe3epHHCTHIX u & = 20-25 - nand MeIKO3epHUCTBIX Tpu  Kod(hduimente
HEOJTHOPOAHOCTH (HIBTPOBOM 0OCKHINKH 1| = 2-5. [Ipu 3TOM ecmum MUHUMAabHBIE pa3Mephl YaCTHUIL
(GUIBTPOBOI OOCHITIKK, 00ECIIEUNBAIONINE YCTOMYNBOE CBOJ000pa3oBaHue y mepQopanrnoHHbBIX
meneit, pmuHo 100 MM u mmpuHON 3-4 MM, coctaBiser Dmin = 1,8 MM, TO MakCHMaJIbHBIC
Dmax mnpuHuUMaOTCS Ui MEITKO3EPHUCTBIX BOJOHOCHBIX TPYyHTOB B mpenenax 10-20mm,
cpenne3epHUCThIX 20-30 u kpynHo3epHUCTHIX 30-40.

Takast KOHCTPYKIIMS CKBOXHUH Tpu OypeHuu Oe3 MPUMEHEHHUs TJIMHUCTOTO pacTBopa ¢
nocneaymomei 00caakoil, OOCHINKONW U He3aMeIIUTENbHON OTKAYKOM, BBIMONTHIEMBIX B €AHHOM
TEXHOJIOTUYECKOM ITHKJIE C TOAKIIOYCHUEM yCUIINTEICH K TOPU30HTAIILHON CETH, 00ECIIEYHBAIOT
3HAYUTENBHOE TMOBBIIICHNE BOI03aXBATHOU CITOCOOHOCTH KOMOMHHUPOBAHHOTO APEHAXKA.

Bech TexHOIIOTHYECKHIA POLIECC CTPOUTENHCTBA KOMOMHUPOBAHHOTO IPEHAXKa BKITFOUAET
CIEeyIOIINEe BUIBI paboT:



OypoBBIE - IOATOTOBUTENIbHAS paboTa, OypeHue, ciyck (UIBTPOBOW KOJIOHHBI, 3aChINKa
IpaBUITHO-TIECYaHOI CMEeCH B 3aTpyOHOE MPOCTPAHCTBO U CTPOUTEIbHASI OTKAUKA;

3eMJISIHBIE - PBIThE KOTJIOBAaHA TMOAKIIOYCHHS BOJOIPHEMHBIX JJIEMEHTOB, py4Has
J0paboTKa, MOJATOTOBKA MECT COCIMHEHHUS, pa300p PHIbTPOBOI OOCHINKK U OOpaTHas MPUCHITTKA
TpYyHTa;

MOHTa)XXHbl€ - COOpKa Y3JI0B CONPSKEHHUS BEPTHKAIBbHOW BOJONOABEMHONH TpPYOBI C
BOJIOOTBOJIAIICH TPyOOil M TOPU3OHTATIBHOM IPEHOM.

Tak kaxk OypeHue 0e3 TIMHHUCTOTO PAcTBOPa METOIOM OOpaTHOW MPOMBIBKH, Hauboiee
NEPCIEKTUBHOE [UIS CKBAXUH BEPTHKAJIBHOTO JIpEHaXKa, H3-3a psla OpraHU3alMOHHO-
TEXHUYECKUX CIIOKHOCTEH (HEOOXOIMMOCTh yCTpOMCTBa OacceiiHa ¢ OOJBIIUM W MOCTOSTHHBIM
00BEMOM BOJIbI; BO3MOXKHOCTH NPOPBIBA BOABI B 3aKPHITHIC APEHBI MPH pPa3MEIICHUH Ha HHUX
CKB&XHMH M T.J.) OKa3aJOCh TEXHOJOTMYECKH HENPUEMIIEMBIM IPH YCTPOHCTBE CKBa)XKUH
KOMOMHUPOBAaHHOTO JPEHAXa, XapaKTEePU3YIOMIMXCS HEOONBIION TIIyOMHOW M 4YacThIM
pa3MelleHNeM, PEKOMEHIyETCsl METOJI MPSMON MPOMBIBKU C ITOMOIIBIO OypOBOro arperarta TuIa
YPB-3AM.

IIpu »>TOM HeOosbIIME pa3Mepbl YCHIMTEIEH W MEHbIIasg MPOJOJIKUTENBHOCTh HUX
YCTPOMCTBA TO3BOJIAIOT OCYLIECTBIATh OypeHHe UYMCTOM BOJOH, obecreunBas yCTOHYMBOCTH
CTEHOK CKBaXXMHBI Ppa3kKIKEHHBIM PpacTBOPOM, O0pa3yeMbIM IIpU IPOXOJKE IMOKPOBHOIO
MenkozeMa. CTpouTenbHas OTKayka B 3TOM Cllydae BBINOJNHAEMas Bcjex 3a 00CaaKkod u
OOCBINIKOM, NpeHa3HayaeTcs He Ul Pa3MIMHU3ALUY, a JUIIb A (OPMHUPOBAHUS YCTOWYMBOIO
¢ubTpa, 06s1a7ar0IEer0 MUHUMAIBHBIMU COMTPOTHBIICHUSIMH.

[lonkmroueHne CaMOM3IMBAIOIIUXCSA CKBAXHH TpeOyeT HENPEpPBIBHOCTH U BBICOKOM
ONEPaTUBHOCTU B TMPOU3BOJACTBE pabOT, 4YTO O0ECreYnBaETCs MPOCTOTOM KOHCTPYKIMH
COEJMHUTEIIBHBIX Y37I0B (CM. puc.l), U3roTaBIMBaEMbIX U3 IJIACTMACCOBBIX TPYO.

BosipmimM OOCTOMHCTBOM PEKOMEHIYEMEIX KOHCprKLU/HZ IIOOKJIOUEHNMA
ABJISETCS TO, YTO OHM IIO3BOJISOT KOHTPOJMPOBATH pPaboTOCIOCOOHOCTDb
CKBaAXMH IIpM MUX IpMEMKEe UM DJSKCIJIyaTaummu, obecreumMBpanT HaIeXHOCTb
KOM@VIHVIpOBaHHOI‘O IJpeHaXa M €I'O PeEMOHTOIIPUMI'OOHOCTE .

CpaBuutenbHas S(Q(QEKTHBHOCTh pPA3IMYHBIX THUIOB JIDCHAXKA, pPACCUYUTAHHAS JUIS
CO3/1aHUS OIMHAKOBOM IPEHUPOBAHHOCTU TEPPUTOPHH, IPUBEACHA B TabauIe 3.

XOoTsl METOIMKa BHIOOpA TUIIOB U pacueTa KOHCTPYKTUBHO-TEXHOJOTHUYECKUX MTapaMeTPOB
COBEpIICHHBIX THUIIOB JIPEHA)Ka JOCTATOYHO XOPOIIO OTpaboTaHO, TeM HE MEHee OHa He
MO3BOJISIET YYECTh MHOTO(AKTOPHbIE yCIOBUS (PYHKIIMOHUPOBAHUS 3TUX CHUCTEM IPHU PEIICHUU
3a/1a4 NEPCHEKTUBHOIO IJIAHUPOBAHUS JIPEHAXHBIX MEPOINPUATHN HA OPOIIAEMBIX 3EMIISIX, YTO
JiesaeT HeoOXOAUMbBIM Pa3paboTKy CHEUalbHON MaTeMaTHYeCKOW MOIEH TS TUX LIeJeH.



Tabnuua 3 CpaBHuTenbHasa 3pPeKTUBHOCTb Pa3fIMYHbIX TUNOB ApPeHaxa,

paccuuTaHHasa ans co3gaHusi OQUHAKOBOW APeHUPOBAHHOCTU TeppUuTOopUmn

[NokazaTtenu

En.nam.

Tun gpeHaxa

OTKpbITHIN

3akpbIThIN

BepTukanbHbIN

KomObunHupoBaH-
HbIN

KoachdpunumeHt
3eMenbHOro
NCMNOMb30BaHWs
(K3W1)

%

87-90

95-96

98-99

96-97

YBenuyeHue
opoLiaemom
nnowiagn 3a CYeT
nosbileHna K3U

%

7-8

10-12

8-9

[nanasoH
perynmpoBaHus
YPOBHSI TPYHTOBbIX
Bog

1,5-2,0

2,0-2,4

2,0-5,0

2,0-2,5

MpoaonmknMTensHOCTb
MenmopaTMBHOro
nepuoga ¥

roasbl

15-20

5-8

4-6

YckopeHue TeMnos
pacconeHus
MOYBOrPYHTOB 3a
cyeT co3gaHns
OoNnTUMarnbHOro
MennopaTUBHOIro
pexuma (yBennyeHus
CcBOOOOHON EMKOCTH
NMOYBOrPYHTOB)

pas

1,0

1-25-1,3

1,5-2,0

1,5-2,0

OKOHOMUKSA BOAbI 3a
cYeT co3aaHunda
nyyuwiero
MenmopaTuBHOIo
peXxnma yCKopeHund
Temna paccosieHusa

%

12-25

25-40

25-30

OKOHOMMUS
opocuUTEeNbHON BOAbI
3a cyeT NnuKBMaaumn
NOBEPXHOCTHOrO
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 rnyBuUHBLI ApeHaxa, NpeaoTBpaLLeHNs NoBEPXHOCTHOro cépoca 1
yBENUYEHNS CKOPOCTU CHUXKEHMUS FPYHTOBBIX BOA.




MOJAEJUPOBAHME JIPEHAXKHBIX CUCTEM

B kauectBe 00001I€HHOTO MOKa3aTenass (PYHKIIMOHHUPOBAHUS KOJUIEKTOPHO-APEHAXKHOMN
CCTH TPUHSAT — OpeHaxycHbvlit Mooy (MUTp/ (CeKk.xra)) u_kanumanoemkocms ($/1a), a B KauecTBe
0000IIEHHOr0 MapaMeTpa BHELIHETO BIMSHUS Ha XapaKTEpUCTHKH JpeHaxa: epemsa(ron),
npusedennvle  3ampamul___ ($/ra) wu  uneecmuyuu __ ($/ra).dopMarbHOEC  ONHCAHHE
(YHKIIMOHMPOBAHUS  KOJUIEKTOPHO-JPEHAKHOM CETH BKIIOYAET OIpPENEeIeHUE OCHOBHBIX
ITOKAa3aTeNeH:

A) ¢, - KanuranoeMKocTh KOJUIEKTOPHO-ApeHaxHoM ceTh ($/ha);
Cq = Cd/Hd,' Hd CH',‘ (1)
Cy4 - IONTHASL CTOUMOCTD KOJUIEKTOPHO-APEHAKHON CEeTH,
H,; - nomans IpeHupoBaHus B Ipeeliax IUIoMaIi OpoIaeMOi TePPUTOPHH,
H; - mutomaae opomaeMon TEppUTOPUU.
B) ¢; — DkcrutyaTaliMOHHBIE 3aTpPaThl, JOJIS KAITUTAJIOEMKOCTH, BBIIENsEMast €KErOIHO
Ui moafepkaHus  (YHKIUOHATBHOW CHOCOOHOCTH  KOJUIEKTOPHO-APEHAXHOW CEeTH Ha
nocTossHHOM ypoBHe ($/haxyear);
C) ¢/ — VIHBeCTHIMH, CPEICTBA €KErOIHO BHIACISIEMbIC HA PA3BUTHE U PEKOHCTPYKIIHIO
KOJUICKTOPHO-JIPCHAXHOH CETH, yBEIIMYMBAIOT KalTUTaI0eMKOCTh ($/haxyear);
D) qq— npenaxusiii mogyns (I/(sec.xha));

Jig monydyeHHs ypaBHEHMHM CBSI3U  MEXIYy OTUMU [OKa3aTeIsiIMH, pPacCMOTPUM
MPOU3BOJIbHYIO TUIOIAAh H, YaCTUYHO MM MOJHOCTBIO MOKPBITYIO KOJUIEKTOPHO-APEHAKHOU
CEThIO, C Pa3IMYHBIMH 3HAUEHUSMU TIYyOWHBI 3aJI0KEHUS JAPEH M PACCTOSHUS MEXIy HHUMHU.
Jlanee, BBIJENEHHYIO IUIOLIa/Ib, pa3oObeM Ha d - 3JIEMEHTOB IO MPHUHLUIY OJHOPOAHOCTHU
JIpEeHUpPOBaHMS U chopMupyeM ynopsgoueHHoe MHokecTBo {0, 1, 2, ..., D}, cocrosmiee u3 nap
{he,q’q}, de{D}, rme IDI paBHO KONMYECTBY IPEHAKHBIX M KOJUIEKTOPHBIX CHCTEM Ha
paccmarpuBaeMoil Twiomaau. I'ne hy 1 q°q — rromane ¥ ApeHaXkHbI MOyab d-OM JPEHAKHOM
CUCTEMBI COOTBETCTBEHHO, MOJ MHAEKC «(0» momagaer BCsS IJIOMAAb, TAE JPEHaX OTCYTCTBYET.
Ha3naueHue KOJJIEKTOpaM CaMOCTOSITEIBHOTO MHIEKCA CBS3aHO C TEM, YTO CKOPOCTh M3MEHEHUS
X paboTOCMOCOOHOCTH MPAKTUYECKH HE CBSI3aHA C KOHCTPYKLIMEH M PabOTOCIOCOOHOCTHIO
JpeHaka W ONpeeNsieTcs B OCHOBHOM THIIAMH TPYHTOB, IJIe OHH MPOJIOKEHBL. B maHHOM
KoHTekcTe 1moA ’q , MOAPAa3syMEBAETCA TEXHOIOTMYECKAs XapakTepucTuka d-of JpeHaKHOM
CHCTEMBI, KOTOpas MPEeaIoaraeT ClioCOOHOCTh CHCTEMBI BHITIOJIHATH APEHUPOBAHNE B 00BEME HE
Mmenee g, IPH YPOBHE TPYHTOBBIX BOJ COOTBETCTBYIOIIEM OOBEMAaM IMOAUM BOIHBIX PECYPCOB
JUTSL BRIPAIIMBAEMBIX Ha JJAHHOMW TUIOMIAN COOTBETCTBYIOIINX CEIbCKOXO3IHCTBEHHBIX KYJIBTYP B
BEreTAllMOHHBIH W HE BETeTAlMOHHBIM TEepUOAbl. YpaBHEHUSA CBSI3M [UIsI TOKa3aTenel
CIICYIONIHE:

qa = 4qa (ca,j); cd = cd (Ca j) 2)

[IpuueM, B OTIMYME OT OPOCUTENBHBIX CUCTEM, PYHKUMS ¢7 = ¢4 ( C4 J) HE OTpaHHUEHA

CBEPXY, T.€. Cq = 0, ¢4 => o0 . YCJIOBUE BBIIIOJIHEHUS IPEHUPOBAHUSI MOKHO 3allUCaTh B BUJE:
Q@2 al" O KO 2F" 0,5t e, 1) 3)

rae: ¢ w t 17 — BereTanMOHHBIA M He BereTAlMOHHBIA Tepuomsl, g¢f” (1) u W& (1)
TpeOOBaHUS K APEHAXy CO CTOPOHBI MOJS B YACTH OTBOAMMOIO pacxoja M TIyOHHBI 3aJIeraHus
TPYHTOBBIX BOJ, /%' (1) —(hakTrdeckast riiyOMHA 3ajeraHus TPYHTOBBIX BOJ. MI3MEHEHHE BETHUMHBI
¢q 3aBHCHUT OT LIeNOro psaa (akTOpOB, HAPUMEP TAKWX Kak: 3amJieHHe (UIBTPOB U TPYO,
3aKyIMopKa KOJIOJLEB, pa3pylIeHHE CTHIKOB M T.II., HO BCE 3TH (aKTOPHI MPUBOAAT K TOHMKEHUIO
3HAYCHHS ¢y (1) U TPEOYIOT ONpPEACIICHHBIX 3aTpaT JJIsi BOCCTAHOBJIEHHUS PabOTOCTIOCOOHOCTH
npeHaxka. JlanpHeee onucanue AMHAMUKU (YHKIMOHUPOBAHUS KOJUIEKTOPHO-APEHAXKHON CeTH
OCHOBBIBAETCSI Ha W3BECTHOM 3aKOHE O PACHpPENENIEHMM OTKAa30B B CHUCTEMAax, COCTOSIUX M3
OOJIBIIIOTO KOJMYECTBA OJHOPOJHBIX HE CBA3aHHBIX MEXIY COOOHN 3J€MEHTOB C MPOM3BOJIBHOU
BHYTpPEHHEH CTPYKTYypOH. DTOT 3aKOH YTBEPXKIAET, 4TO B Mpolecce GyHKIIMOHUPOBaHUS N- HE



CBSI3aHHBIX 3JeMEHTOB (N — J0CTaTOYHO OOJBIIOE YHCIIO), KOJUYECTBO BBIMICAIINX W3 CTPOS
3JIEMEHTOB MPSMO MPOMOPLHMOHAIBHO MX OOIIEMy KOJMYECTBY M HE 3aBHCUT OT BPEMEHH, T.€.
KOJMYECTBO BBIIEANIUX M3 CTpOs 3leMeHTOB = AxN, TIe A - HEKOTOpas MOCTOSHHAs,
XapaKTepu3ylouass KOHKPETHYIO CHUCTEMY. OKCIEPHUMEHTAJbHO YCTAHOBJIEHO, YTO XapakTep
OTKa30B B JPEHAXHBIX CHUCTEMAaxX 3aBUCUT JUIIb OT THUNA W CHUCTEMbl U BHEUIHUX YCIOBUUI

(cTpouTenbCTB,  OKCIUTyaTamusi). OJTO  JaeT  BO3MOXHOCTh  TIPOLIECC  W3MEHEHUS
paboTOCIIOCOOHOCTH JApEHaKa BO BPEMEHH, 3aIUCaTh B BUJIC:
P
Wi gqf+ 11 G)
dt
re: Ag- TIOCTOSIHHAsl, XapaKTEPHU3YyIollas CKOPOCTh CHIDKCHHS pPabdOTOCIIOCOOHOCTH
JpeHaxa.

fl4 (Cq) - dyHKUIMA, ompenensiomas CKOPOCTh BOCCTAHOBJIEHHS pPabOTOCIIOCOOHOCTH

JpeHa)ka B 3aBUCHUMOCTH OT 3aTpat C A IpeHaxHol cuctemsl d-ro BUa.

UuncaoBbie 3HAYCHUS A4 TTOJTyYAIOT SKCIIEPIMEHTAIIEHOM ITyTEM U MOSICHEHUH HE TPpeOYyIoT,
, otHOCUTENBHO (pyHKImHU [y (Cy) 00b4HO U3BeCTHBI ABa 3HaueHus f4(0) =0, u f4 (Cq™™)= ¢4,
rae Cq"™- KanuTaabHBIC BIOXKEHHS IS CO3JAHUs 3TOM CHCTeMbL. JIJIss MOCTPOEHHS KPHBOU
HEOOXOMUMBI KaK MHUHHUMYM TpPU TOYKH, JABE — U3BECTHBI, /NS HaXOXICHHS TpeTben
BOCTIOJIB3YEMCSl CIIEIYIOIIMM TPUEMOM: PACCMOTPUM CTAIlHOHAPHOE COCTOSHUE KOJIIEKTOPHO-
JPEHAKHOM CHCTEMBI, T.€. oJ0XuM dq’ /dt =0, u3 ypaBHeHus (3) Moay4nm:

Laxq’a= f%4(Ca) 4)

CTOMMOCTh  yJAOBJETBOpsifoliass  yciaoBuo  (4) u3BeCTHa  MOJA  Ha3BaHUEM
SKCIUTYATAIMOHHBIE 3aTAThl, 0003HAUMB HX Kak: Cq’- OKCIUTyaTALMOHHBIC 3aTpAThl, M
MOJICTaBJIsIs 3HAYEHUE ATHX 3aTpaT B BhIpayKeHUE (4) MOTydYnM HEJOCTAIOLIYI0 TPEThIO TOUKY IS
nocrpoerust Gpynkimu [y (Cg). [pekme yeM mepexoanuTh K YUCIOBBIM 3HAYCHUSAM MapaMeTPOB
chopmynupyem Bux ¢yukuuu f (C). Jns 3TOro 3aMeTHM, 4TO NpENEIbHOE 3HadeHue q°q ,
nocturaemoe pi Cqd™ | paBHO IPOEKTHOMY 3HaueHHIO, T.e. "y = qP’¢- IpoeKTHOE 3HaYCHNHE
ApeHaxxHoro Moxyisi. Caeq0BaTellbHO, TI00BIE BIOKEHUS CPEACTB, B npeaenax Cq € {0; C4™} ne
MOTYT YBENWUHTh (’q BbIme q™'g, HE 3aBHCHMO OT (DAKTHUECKOrO 3HAYCHHS g B MOMEHT
BJIOXKEHHUS ITHX CPEICTB. MaTeMaTHUECKH 3TO YCIOBHUE 3aIMCHIBACTCS CIIEIYIOIINM 00pa3oMm:

o/ (t0) 0 Vo qV
Fa =) 0, | Pat)y=q™, Ve {1 5
oc(0) qat)=q" { h (5)
Taxum o6pazom, mist moctpoeHus f (C) uMeeTcs Cienyomuii Habop yCIIOBUIA:
f(0)=0
F(C)=hxq
f(€™)=q" (6)
af(tgc):()’ C:Cmax,vtE{lV,f-lV}
oC(t)
OyHKIUIO, YAOBICTBOPSIONIYIO YCIOBUSM (5) MOXKHO 3aIucaTh B BUJIC:
£ (C() =q"x{1- EXP[-mxC(t)/(C™™-C(1))* ]} (7)
rme :
max _ 0\2 0
m= 2 1 ®)
C qg —Axq

Craenyromum 3tanoM ¢GopMalu3aluu sBiIsSeTCs yBsi3Ka W3MEHEHHs paboTOCIIOCOOHOCTH
Jp€HaXka BO BpeMEHHU C (pyHKIMEH M3MEHEHHUs KallUTaJOE€MKOCTH CHCTEMbl B 3aBUCUMOCTH OT
YCIJIOBUH JKCIUIyaTallUM U 3aTpaT, BKJIIOYas MIPOLECC PEKOHCTPYKLMH U PA3BUTHUS KOJIJIEKTOPHO-
JIPEHaXHBIX CHUCTEM, IIOJl BO3JCHCTBMEM WHBeCTHIMH. B kadectBe 0a3zoBoii (popmyibl,
CBA3BIBAIOIEH TEXHOJOTMYECKHE NapaMeTpbl KOJUIEKTOPHO-IAPEHAXHOW CETH CO 3HA4YE€HUEM
JPEHaXKHOTO MOJYJIsl, IpuMeM, corjacHo pekomenpamusm BTP II 8-76, dopmyny ABeprsiHOBa
C.®., xotopas Ul ciaydas pacHojoXeHMs ApeH Ha Bojoymnope (L=0), nmepexoautr B GopMyity
Pors.



Ga= 4“Kh2 21+ 7) a=1/[1+2. 94><2E>< lg(1/ sm(*))] ©)

rae: h - Har[op HaJ apeHou (M), E- pacctosiHue MExay apeHamu (M), K- TpUBEICHHBIN
KodppuuueHT GuiabTpanMu ciosi, ToamuHol = L +hy (M/cyT.), L — paccTOsHUE OT JIPEHbI 10
Bojoymopa (M), h; - TIyOWHa 3ajlokeHHe ApeH (M), d- pacyeTHBIM IUAMETp JPEH, PaBHBINA
auaMeTpy QuIbTpyromei oTchinku. JlanbHeimume npeoOpa3oBanus Gopmyinsl (9) mpecienyror
LeJIb Pa3/IeleHUs] TEXHOJIOIMUECKUX U BOJOXO3SIMCTBEHHBIX MapaMeTpoB. [ 3Toro 3ameTum,
YTO HANop HaJA JAPEHOM MpEeACTaBIseT COOOW pa3HUIly MEXAY TIIyOMHOW 3al0KeHHE IpeH U
rIyOMHOM 3alleraHus TPYHTOBBIX BOX, T.e. h= hy - h®', KpoMe 3TOro BBEIEM Oe3pa3MEPHYIO
MEepPEMEHHYI0 &, KOTOPYIO ONPEACIIUM CIeIyIOIUM 00pa3oMm:

E=h/'hg=1-h"/hg; 0<E<I; (10)
[Toncramnss & B (1)opMyJ1y (9) nepenuiiem ee B BUJE:

4aKh,
qa=[ d] X[ex(c+ 7)] (11)

Bripaxenue, crosiiee B HepBbIX KBaJIpaTHBIX CKOOKax, OTPa)KaeT KOMILJIEKC TEXHOJIOTHUYECKUX
COCTaBJIAIOIIMX KOJUIEKTOPHO-IPEHAKHOM CETH, HE 3aBUCSAILIMNA OT BOJOXO3SMCTBEHHBIX YCIOBHIA,
a BO BTOPBIX KBaJpPaTHBIX CKOOKaX - MmapameTpbl KOHKPETHOH BOJOXO3SCTBEHHON OOCTaHOBKH.
KauecTBeHHBIE M3MEHEHUS, MPOUCXOASIINE B COCTABISIONIMX KOJJIEKTOPHO-IPEHAKHOM CeTH B
MpOLIeCCe AKCIUTyaTalliH, OMUCHIBAIOTCS IEIMKOM BBIPRXKEHHEM B NEPBOM KBaJpaTHOW CKOOKe
(11), xoropoe, B MHOTOJIETHEM pa3pe3e, 0003HauuUM yepe3 ¢ ( cq(¢)) W Oynem Ha3bIBaTh
MEJIJICHHOW COCTaBJISIONICH, WMHTEPBAJI HWCCICAOBAHMN pPaBEH OJHOMY roay. BTopyr CKoOKy
OCTaBUM 0€3 M3MEHEHUH U CBSKEM €€ C OBICTPOM COCTaBIIAIOLICH, ONMMCHIBAIOIICH TUHAMUKY
BOJIOXO3SIICTBEHHON OOCTAaHOBKM B TOJOBOM pa3pe3e, WHTEPBaJ HCCICIOBAHWNA OIUH MECSI
(mexana). IlepemenHast cq(t), byHKUUU ¢ ( c4(t)) OTpaxkaeT NWHAMUKY KalUTaTIOEMKOCTH
KOJJIEKTOPHO-/IPEHA’KHOM CETH B MHOTOJIETHEM pa3pe3e, ypaBHEHHE KOTOPOM, C yUE€TOM aHaiu3a
P COCTABJICHUHU ypaBHEHUS (3), MOKHO 3aIllicaTh B BUJE:

de,(t |
C;;t():_/ld Xcd(t)+c;(t)+c§(t); Kd:CJS(O)/Cd(O); Vie!{T}, (12)
3nech: ci'(t), c¢d(t) — QaKTHYecKMe OKCILTyaTAllHOHHBIE 3aTpaThl M HMHBECTHITHH,

COOTBETCTBEHHO, ¢, (0), ¢4(0) - COCTOSHUE CHCTEMbI B HAYaIbHBII MOMEHT BPEMEHH.
OO6mwmuit unTerpan ypasuenus (12) umeer Bua:

caft) = [expl-A, x (t = )] x (e} (z) + ¢} (7))d (13)

IMoacraBnsis B (13) KoHKpeTHbIe (YHKIMHM OSKCILTyaTallMOHHBIX 3aTpar “c,'(t)”
MHBECTHIMI “c/(t)”, mNONyduM, [MHAMHKY pa3BHTHS KAIHTAJIOEMKOCTH KOJLIEKTOPHO-
JPEHaKHOM ceTH BO BpeMeHHU. CIelyIoIuM 3TaloM SBIISICTCS MOCTpoeHue GYHKUUU @ (Cq(t),j); ]
— KOHKpeTHass 30Ha OpeHUpoBaHHA. Bo mepBbIX, 3aMeTHM, 4TO0 (GYHKIWMS @ ( cq(t),)) sABIsSeTCA
MOHOTOHHO  BO3pacTaromie 1o c¢y4(¢), Trae mapamerp ‘77, XapakTepuszyeT JIMIIb
THIPOTEOJIOTUYECKUE YCIIOBUSI, OKPY’)KAIOIME KOHKPETHYIO KOJUIEKTOPHO-APEHAXHYIO CETb.
CrnenoBaTtenbHO, BUJ (QYHKIHUHU ¢ OMPEACIACTCS, B OCHOBHOM, 3aBHCUMOCTBIO OT C4(1), a 7 —
Y4acTBYeT TOJBKO MpPU YTOYHEHUHM TOCTOSHHBIX. [losTOMy, mpuMeM 3a HyJEBYIO Tquy
MIPOEKTHOE 3HAYCHUE ¢, M TIPUMEM BIIMSHHUE 3aTPAT B OKPECTHOCTH HOPMATHBA JTMHEHHBIM, TOT/IA
U1 3aMBIKaHUS MOJIENT (PYHKLIMOHUPOBAHUS KOJJIEKTOPHO-IPEHAKHON CETH MOIyYHUM YCIIOBHE:!

¢ (ca(®)= ¢ (ca(0)x ca(®)/ ca(0); ca(®) 20, V(T (14)

Takum o00pazom, AWHAMHKA KalUTaJIOEMKOCTH KOJUIEKTOPHO-APEHAKHOW CETH B
MHOTOJIETHEM pa3pese, onuckiBaercs ypaBHeHusimMu (13), (14), a 3HaueHHUs APEeHa)KHOTO MOJYJIS
BBIUMCISIIOTCS 1o  ypaBHeHMsM (9), (11) ¢ mnpuBneyeHMeM napaMeTpoB, OTPAKAIOIIMX
KOHKPETHYIO BOJIOXO3SIICTBEHHYIO OOCTaHOBKY. 3aMeTHM, 4YTO BblpaxkeHue (14) sBisercs
00OOIIEHHBIM 10 OTHOIICHUS K YCJIOBHSM HM3MEHEHHsI PabOTOCIIOCOOHOCTH peHa)xa. JTH
U3MEHEHHs pab0TOCIIOCOOHOCTH JpEeHaka MOTYT BO3HUKHYTh KaK 32 CUET 3aUJICHUS JAPEHbI, TaK U

3a CueT M3MEHEHMs TIyOMHBI B KOJUIEKTOpe — BojonpueMHuke Ahg. B 3Tom ciryuae ocHOBHOM



ABISETCS 3aj7ada B OINpeJeNeHusX M3MeHeHus ¢yHkuuu Ahe B 3aBUCUMOCTH  OT
HKCIUTyaTallMOHHBIX 3aTPAaT MO KOJJIEKTOpaM M OT @ (C4q) —3aTpar Mo JPEeHaxy, OJHAKO MOA0OHas
JeTaau3alys WHKEHEPHBIX Mpo0JieM Ha ypOBHE NEPCHEKTHBHOIO IUIAHMPOBAHUS MPAKTUYECKU
HEBO3MOXkHA. [lo3TOMy Ha JaHHOM YpPOBHE HCCJIEIOBAaHMN JUISI TMPUHATHS pelIeHUH Oyaem
MOJTb30BaThCsl 00OOIICHHBIMU 3HAYCHUSIMU @ ( c4(¢)), Tonarasi, 4TO KOHKPETHBbIE WH)KEHEPHBIC
peleHus OyIyT BBIIIOJHEHbBI HA IPOEKTHBIX CTAIUSX.

Jis onpeenenys MOJHOIO BOJHO-COJIEBOIO OOMEHa MeXly 30HOM a’dpaluy U 00JIACThIO
TPYHTOBBIX BOJ, HEOOXOAMMO PELIUTh 3a7auyy BOJHO-COJIEBOTO OOMEHAa Ui OTIENIbHO B3SATOU
BEPTUKAJIbHON KOJIOHHBI, @ 3aTE€M BBIMOJIHUTH UHTEIPUPOBAHUE MTOTOKOB IO MOBEPXHOCTH 30HBI
opoweHus. ITockonpKky B JaHHOW NOCTAHOBKE HAaMMEHbIIEH €AVMHMILIEH pa3Iu4MMOM IUIOIIAIN
SIBJISIETCS.  ILIOINAJb, 3aHATAs CEJIbCKOXO3AMCTBEHHOM KyJIbTYpOH, MOXHO IPHUHATH, 4YTO B
npenenax 3ToM Imiomanu (QU3MKO-MEXaHUYECKUH COCTaB IpyHTa OJUHAKOB, KPOME 3TOTrO
OJIMHAKOBbI U YCIIOBHUS OpouIeHHs. B 3TOM ciydae MOTOKM MEXAy MOJEM U APEHAXKOM s
Jr000r0 MOMEHTa BpeMeHH OyayT QYHKIHMSIMH TOJbKO “h” u “r” , momaras, 4To BCE€ KyJIbTYpPbI
PaBHOMEPHO paclpezesieHbl OTHOCUTENbHO TIJIyOWHBI 3ajleraHus TPYHTOBBIX BOJI, IOJIYYUM
BeIpaxkenue st O (¢) , ucmonbzyemoe B GanaHce IPEHaXKHOTO CTOKA.

0" =Y [ [q” (. h(H),0)dH]; VE(hY) , tet} ; (15)
re(R}
HpI/I AHAJIOTUYHBIX JOMYHICHUAX ITOJYYUM BBIPAXKCHUC U JJIA ITOTOKA COJIN:
0*(1) = Y[ [q" (r,h(H),)dH]; VE'(hY) , te {t} ; (16)
re(R} [,

Beipaxenus (15), (16) sBistoTCS OCHOBHBIMH IIPH pacyeTax BOIHO-COJICBOM TUHAMUKH
OpOLIaeMOIl TEPPUTOPUH, TMOCKOJIBKY OHH COXPAaHSIOT CMBICH, KaK IPH 3aMEHE 3a7ayd BOJHO-
cosieBoro OanaHca 0osee IPOCTEIMU (OPMYJIaMHU, IPUMEHAEMBIMU B MH)KEHEPHBIX pacueTax, Tak
U TpU KCHOJB30BAHWU 0OOJIEe TOYHBIX MOZEJCH, B 3TOM ciy4yae pa3Mep KOHTypa OCPEIHEHHs
YMEHBIIAETCS, & KOJIMYECTBO KOHTYPOB YBEJINYHUBACTCSL.

Oporaemasi TEppUTOPUS MIPEACTABISAET COO0M 0OBEKT, B Mpeieax KOTOPOTo, BEITOIHACTCS
yBSI3Ka BCEX BOJOXO3SMCTBEHHBIX COCTABJIAIOLIMX - IapaMETPOB CHCTEM  OpOILEHHUS,
JpeHupoBaHus U (HOpMUpOBaHUS ypoxkaiiHocTH. DOpMaIbHOE ONMUCAHUE TEPPUTOPHH OPOLICHHUS
OCHOBBIBAETCS Ha IIPEJCTABICHUN ITOM MOBEPXHOCTH, B BHJIE€ OJHOPOJHOIO, B CTATUCTHYECKOM
CMBICJIE, YydYacTKa IUlomaaelo “H”, KOTOpBIA  XapakTepusyercs TpeMs (yHKIHSIMU
pacrnpeneneHus:

a) CTENeHb 3aCOJICHHOCTH MOYBHI,

b) riyOuHa 3ayeranus rpPyHTOBBIX BOJI;

Kaxnas QyHkuus 3agaercss JUCKPETHO, € MOMOIIBIO BEKTOPOB, OTPAXKAIOLINX, INIOTHOCTD
pacnpenieneHuss 3HAYEHWH COOTBETCTBYIOLIEr0 IapameTpa, IO IUIOL@AUW IOBEPXHOCTH
Tepputopun opomerus EX(s), £'(h). TakuMm 06pasoM, cOCMOAHUE TEPPUTOPHH OPOIICHHS
OTIpe/IeIsIeTCs 3HAYCHHUSIMH JBYX BEKTOPOB pacnpexerenms: £(s), &'(h) , a mox mpaexmopueii
TEPPUTOPUH OPOLICHUS, [IOHUMAETCS, U3MEHEHHE ITUX BEKTOPOB BO BpeMeHH. KOMIOHEHThI 3THX
BEKTOPOB MOJAYUHSIOTCS yCIOBUSIM HOPMHUPOBKH, T.€.

2.8 (s.0=2 &, (hn)=1,VY te {T}; (17)
sefs} helh}

Omnpenensiss  Kaxaylo (yHKIHIO TIEPEMEHHBIX, KaK BEKTOpP CTPOKY, MOJIY4YHM
CPEIHEB3BCIICHHBIC 3HAYEHUs pacCcMaTpUBAEMbIX MapaMeTpoB Ha Momamun “H” B Buue
CKaJIIPHOTO TIPOM3BEICHUS UX IEPEMEHHBIX Ha COOTBETCTBYIOIIUI BEKTOP paclpeIeICHUs:

s'= Y s, xE();h" =Yk x&, () (18)
sels) helh}

PasMepHOCTh BEKTOPOB pacrpenencaus: £5(s,t), E'(h,t) onpenensercss KOHKpETHOI Ga3oit
JAHHBIX, UCIIOJIB3yEMOH NP UCCIIE0BAHUAX 30HBI IUTAHUPOBAHMSI, B YACTHOCTH, €CIIM ONUPATHCS
Ha 6asy maHHBIX “WARMIS”, T0 BekTop E(S,t) MMeeT ueThipe KOMIOHEHTHI, a Bektop &'(h,t) —
CEMb.



Jlunamuka Bextopa &'(h,t) 3aBHCHT TOIBKO OT KOIEOAHHMS YPOBHS TPYHTOBBIX BOJ,
OTMETKHU 3€MJIM B JaHHOW pabOTe CUMUTAIOTCS IMOCTOSHHBIMH, CJIEOBATEIBHO, I U3MEHEHHN
BEKTOpa &h(h,t) MOXHO TIpuHsTh, uto O(E"(h,t))/0t ~ Oh/dt = - dz/6t, z(t) — OTMeTKa ypOBHS
TPYHTOBBIX BOJ. B cBOIO ouepenps nuHaAMHKa ypOBHS T'PYHTOBBIX BOJ Z(%), ONpeAensieTcss UCXOIs
U3 YCIOBMH BOJHOro OajlaHCca B 30HE a’palud M (DYHKIHMOHUPOBAHMS OPOCHUTENBHOM M
KOJIJICKTOPHO-JIpeHaXHOH cetu. [lanee OyaeM moiaraTb, YTO TMOBEPXHOCThb, C IUIOIIAAbI0 H,
IUIOTHO TIOKPBITA OPOCHTENBHBIMM cHCTeMamu H, , U H,=H ; n € {n} — MHOXECTBO
OpPOCUTENIBHBIX ~ CHUCTEM. Ha  »oroif  mOBEpXHOCTH  BBIPAIMBACTCSI  MHOXKECTBO
CeNIbCKOXO03SMCTBEHHBIX KyIbTYp {R}, uMeronwmx mwiomwanu H, , U H,<H; r € {R}. W yactp 3TOM
MOBEPXHOCTHU JAPEHUPYETCS KOJUIEKTOPHO-APEHAKHOU CEThIO C Iuiommansio Hy, WH; <H; de{d} —
MHOYECTBO KOJUIEKTOPHO-APEHAXKHBIX cUcTeM. Kpome 3Toro, B HadajibHbIM NEpUOJl BPEMEHH,
W3BECTHBI (DYHKIIMU: PACIIPEEIICHUs TUIOMaiel 0 OOHUTETY M CTETEHU 3aCOJCHHOCTH TI0YB, a
TaKXX€ YPOBHIO 3aJIeraHus I'PYHTOBBIX BOJ. VCHomib3ys yCIIOBUSL OJHOPOAHOCTH, MO AHAJIOTUH C
[3], BBegeM TIOHSATHE KOMHIEKCHO20 2eKmapa, KOTOPbIA TPEACTaBIsIeT COOOW TeKTap,
OTPaKAIOMIMKA B CTATUCTUYECKOM CMBICIE, BCE XapaKTEPUCTUKU HCCIEIYEeMOW TeppUTOpUU
OPOIICHHS, TOTJA BEKTOpHl pacmpenencHus &£'(s,t), &'(h,t) ams KOMIIIEKCHOTO TreKkTapa,
COXPAHSIOT TOT K€ CMBICJ, YTO M Ul MOBEPXHOCTH OPOLICHMS, & IPU OINpeleNeHUur o0beMa
HPOJYKIUH CEIbCKOXO3SMCTBEHHBIX KYJIBTYP, BOCIIOIb3yeMCs BEKTOPOM pactpenenenus &' , ¢
KOMIIOHEHTAMHU:

&=H,./H Vre{R}; (19)

AHalOTM4HbIE BEKTOPHI BBEJEM Ui OIPEICICHUS OPOCHTENbHBIX M KOJUJIEKTOPHO-
JPEHaKHBIX CUCTEM:

Sn=Hy/H: V' nein}, (20)
E=Hy/H; Vdeld); (21)

Tenepp ynenbHble mapamMeTpbl KOMIUIEKCHOTO TI'€KTapa TEPPUTOPUU OPOILEHHUS MOKHO
OTIPEICNIUTh B BUJIE CKAISPHOTO MPOU3BEIEHUS COOCTBEHHBIX XapaKTEPUCTHK KaXKJOT0 AJIEMEHTa,
Ha COOTBETCTBYIOUIHIA eMy BEeKTOp & pacnpeneneHus, a UMEHHO:

a) opocHuTeIbHbIEe CHCTEMbI:

_ K H H ‘GT”
T 2T o £M — r .
77 _’7 .g :anxé:q’ (22)
nein}
_ K H H ‘EU”
Un_ U .
n 7= n e &n’ (23)
- yACIbHAas KallUTAJIOECMKOCTb OPOCUT €JIbHOU CETU
c"=c"e &N, (24)
- YACIBbHBIC SKCIINTYAaTAlIMUOHHBIC 3aTPAThI 11O OpOCI/ITeJIBHOfI CeTHU
M= e g, (25)
- yaenbHas MakCHUMallbHas IojJlada BOIHBIX PECYPCOB
max __ _ max n.
g =q *&% (26)

b) KOJJIEKTOPHO-IpPEHAKHAS CeTh:
- yzenbHOE BOAONOTpeOIeHHe Ha IPOMBIBKY
N_ N _ N .
g =q"() e &= q"(s)xE(5); (27)
se{s}
31ech ¢'(5) — NMPOMBIBHAS HOPMA B 30HE OPOLICHHS IPH

3aCOJIEHHOCTH MOYBHI “‘s”.
- NPUBEAECHHBIN JPEHAXKHBIA MOYJIb

d_ d d_ .
q'=q" &= q,%¢, (28)
de{d}
- yACJIbHAas KalluTaJI0OCMKOCTb KOJIHCKTOpHO-,Z[pGH&)KHOﬁ CCTHU
A=cle gl (29)

- OKCIUTyaTalUOHHBIC 3aTpaThl I10 KOJ'IJICKTOpHO-,I[pCH&)KHOfI CCTHU



= o5 o £ 30
2
€) CeJbCKOXO035IiICTBEeHHbIE KYJIbTYPBI:
- yJAelbHasi NPOAYKTUBHOCTb KyJIbTYpPHI “T”

_ b_ r )
yr=yr(b)®§ =Zybxfb(b) 5 (31)
belb}
- yzAenbHOE BOAONOTPEOICeHHE HAa OPOLICHNE CETbCKOXO03sIICTBEHHBIX KYJIBTYP
R
9@ =q@eE; (32)
- y,[[eJIBHLIﬁ J0X0/[ CEJILCKOX03SMCTBEHHBIX Ky.]'ILTyp
d"=(y,x P') e &, (33)
- yHIenbHBIE 3aTpaThl HAa BRIPAIIMBAHUE CEIHCKOXO035HCTBEHHBIX KYJIBTYP
K=c"o & (34)

€.
T

31ech V- (b)— yaenbHas MpOAYKTUBHOCTh KYJIbTYpPbI npu Gonurere moussl “b” , P —
BEKTOp (DaKTHYECKOH CTOMMOCTH €JUHMLBI KYJIbTYphl, C Y4€TOM BTOPUYHON MPOIYKLHH, T -

€629

BpEMSsI BHYTPHU OJTHOTO T'0J1a, “‘®”’ — OIepaTop CKAIIPHOTO YMHOKEHUS.

[Momyuennass cucrema mokazareneir (22)-(34) COBMECTHO ¢ MIECThIO BEKTOpaMU
pactipeaenenust (17) u  (19)-(21) 3aBepmiaer KOMIIOHOBKY TEPPUTOPUU OPOIIEHUS U
YCTaHABJIMBAaET  HENOCTAIONIME  CBS3M  MEXAYy  KOMIIOHCHTAMH,  ONPEICISIONIMMU
(YHKIIMOHMpPOBAaHWE BCe 3O0HBI IIAHWPOBAaHUS. JTa CUCTEMa SIBISICTCS 0aA3080u 1S
JATBHEHIITNX HCCIICIOBAHNH, TOCKOJIIBKY OHA TO3BOJISIET C OJHOW CTOPOHBI JOCTATOYHO CTPOTO
OTIPENICNIUTh TEKYIIee COCTOSIHWE JII000W TEPPUTOPUU OPOIICHHUS, a C APYrol — CpaBHHUBATH
napaMeTpbl Pa3HBIX OPOIIAEMBIX TEPPUTOPUN C Pa3TUYHBIMU XapaKTEPHCTUKAMHU MOBEPXHOCTHU
MOYBBI, OPOCHUTEIBHBIX M KOJUICKTOPHO-IPEHAXHBIX CHCTEM, a TaKXKe OIICHWBAaTh CTETICHb
BIVMSIHMS ~ M3MCHEHUH  OTHCNBHBIX  JJEMEHTOB  HAa  KOMIUICKCHOE  H3MCHEHHE ¢
(YHKIIMOHHPOBAHUSI.

COBPEMEHHAS CUTYALIUSI C APEHUPOBAHUEM OPOINAEMBIX
3EMEJIb IEHTPAJIBHOU A3UHN

HTeHCMBHOE  BHEIPEHHME  COBEpPLICHHBIX  TUIOB  JApeHaxa  (BepTHKAIbHBIN,
TOPU3OHTANbHBINA, KOMOWHHPOBAHHBIM) C  OJAHOBPEMEHHBIM  DPa3BUTHEM  IPOM3BOJCTBA
0o00OpyI0OBaHUS JISI COOPYXXCHHSI JIpeHaka W €ero peMoHTa (TpaHIICHHBbIE M OecTpaHIICHHbBIC
JpEHa)XXHbIE MAalINHbI, APEHONPOMBIBOYHBIE MAIIMHBI U T.1.) Hayanock B 1960 rony ¢ ocBoeHus
LEeIUHHBIX 3eMenb ['onoaHol crenu. B pesynbTare muiomiaab CUCTEMaTHUECKU APEHUPYEMBIX
OpOIIIAeMBIX 3€MeNb TOCTUTIIA MTOUTH 4,5 MITH. ra (Tabnumna 4).



Ta6anna 4 [Lnomaas opomaeMsbIX 1 JpeHHPYEMBIX 3eMeJb B 0acceiiHe ApPaJIbCKOro
Mmops (B 1000 ra)

T'ocynapctBa
Ilokazarenn TOxubIit Htoro
Kupruscran Tamkukucran | Typkmenucran | Y3z0ekucran
Kazaxcran
Opouracubie 786.2 429.9 719.2 1744.1 | 4280.6 7959.6
TUIOIA A
Tpeoyemeiii 570 300 600 922.1 | 3308 5700.1
JIPEHAXK
Inomans 509.2 19.6 328.6 822 2809 4488 .4
JPEHUPOBAHUS
Bxurouas
BepTHKaNbHBIN | 320 - 535 53 401 779.8
JIPEHAXK
3aKpBITHINA
rOpH3OHTATBH | 5.9 24 137.6 167 698.3 1011.2
bIY ApEeHaK
KOMOMHMUPORAK | . 0.8 33 | 120 16.1
HBIM JPCHAXK

CreneHp JpeHUpPOBaHMS 3€MelIb HE OJUHAKOBA KaK B pa3IMYHBIX IOCYIapcTBax
LenTpanpHoil A3MM Tak M B pa3IuMYHbIX 30Hax . Tak Hampumep B Y30ekucTaHE €clid B
Kapmunckoii crenu n Ha Cypxan-IllepabanckoM mMaccuBe yaenbHast NPOTSXKEHHOCTb 3aKPBITOTO
TOPU30HTAIILHOTO JIpeHa)ka cocTapiisieT cooTBeTcTBEHHO 28.0 M u 37,4 M To B ['ononHo# crenu
OHa TMpH TeX ke TMyOuHax 3anoxenus 2.5-3.5 M coctaBnser 63,5 M.

OO61as miIomaas IpeHUPOBaHUs COBEPIIEHHBIMU TUIIAMU ApPEHa)ka OKoJio 1 MJIH. Ta, uTo
COCTaBJIAET TOJIBKO 25% OT peanbHON MOTPEOHOCTH BCEX MOCYIapCTB peruoHa.

Temnbl CTPOUTENBCTBA COBEPIICHHBIX TUNOB JpeHaxka A0 pacrnaga CCCP nocrturanu B
pasHble Tozbl Oonee ueM a0 100 Thic. ra B rof. [lake npu Takux o0bEMax BBOJA JApeHaka OH MOT
Obl MMO3BOJIUTH MOKPBITH MOTPEOHOCTh PErMOHA B COBEPIICHHOM JpeHa)xe He MeHee ueM 3a 20-
JIETHUU MIEPUON.

[Tocne co3nanus HE3aBUCUMBIX TOCYAAPCTB U MPOLIECCA PA3BUTHUS CEIbCKOXO03SHCTBEHHBIX
NpEeNNpusATHA CHUTyaluss ¢ JApeHakoM crana eunie Tsokened. Iloutw monHBIM OTKa3 oOT
roCy/AapCTBEHHBIX MHBECTULIMN HA Pa3BUTHE MUPPUTallUU OTPa3WIICs MPEXJE BCEro Ha 3aKpbhITUU
BCEX IPOTrpaMM IO CTPOUTENBCTBY U PEKOHCTPYKIIMU APEHAXKa.

Eciu B kxoHue 80-x Hawasne 90-x roJOB MOIIHOCTH CTPOMUTEIBHOM HHAYCTPUU IO
MIPOU3BOJICTBY TPyO AOCTHraJld 10 €XKETrOJHOro BhIMycKa 10 11 THIC.TOHH MOJU3TUIIEHOBBIX U
TIOJTHXJIOPBHHIIOBBIX JPEHAKHBIX TPyO, 2000 KM APEHAXHBIX KEPAMHUECKHX TPYO, 6 MITH.M
[IECYaHO- TPaBUNHBIX (UIBTPOBBIX MAaTEPHUATOB, KOJIMYECTBO JIPEHOYKJIAJOUHBIX MAaIIUH
npesbimiasio 100 mTyK, a Mapk JPeHONPOMBIBOYHBIX MAIllMH I03BOJISUI 00ECIEUNBAaTh OUHUCTKY
exerogHo a0 2500 kM apeH. ExerogHoe CTpoOMTENbCTBO BEPTHKAIBHOTO JIPEHA)Xa COCTABUIIO
okosmo 600 ckBaxuH. B pe3ynbTare pe3KOro COKpallleHHWs BHUMAHUS K MEJIMOPATUBHOMY
COCTOSIHUIO 3€MeNb Mbl HaONIOJaeéM KOe-IJie IMOJHOE M KOe-TJe YaCTUYHOE HTHOPHPOBAHHE
HEO0OXOIMMOCTHU APEHAXKHBIX padoT.

B nacTosiimee Bpemsi 001iasi MOITHOCTh MTapKa METMOPATUBHBIX MamivH yrnaia B 10 pas,
npou3BojcTBa TpyO st apeHaxa B 100 pa3, ouuctku apeH B 15 pa3. Ecnu pasbine yacrora
OYHCTKU MEXKXO03IMCTBEHHBIX KOJUIEKTOPOB OblTa 1 pa3 B 3 roma, a BHYTPUXO3SHCTBEHHBIX 1 pa3
B I'0Jl, TO TENEpb OHAa yMeHblIWIach B 2,5-3,0 paza. Bce 3T TeXHUYECKHE U 3KCIUTyaTallUOHHbIE
HE/IOCTAaTKU CTAJIM OCOOEHHO OMACHBI Ul OyAyIIEro II0A0pOIUs 3€MElb.

['maBHBIEC IPUYKHBL:
o orcyrctBue ( B Kazaxcrane, Kuprusucrane, Tamkukucrane) rocyJapCTBEHHOM MOANEPKKU
MEJTMOPATUBHBIX PAOOT M CHIKEHHUE ITOU MOAIEPKKU B Y30ekucTane u TypKMEHHCTaHE;



. CHa6OCTL 3CMJICICIIBIICB B HOBBIX PA3BHUBAIOMIUXCA CTpaHax I HUCIIOJIHCHUS 3TUX pa60T
COOCTBEHHBIMU CHUJIAMH U COOCTBEHHBIMU MHBECTULUSIMU;

° OTCYTCTBHUC KPCAUTHBIX JINHUN 711 HOBBIX BOHOHOHLSOBaTeHGﬁ C M[CJIbIO OpraHu3alnun
PEKOHCTPYKIUH IPEHAKHOM CEeTH;

e OrPOMHBINA POCT LIEH Ha SHEPTOHOCUTEIH ;

e HEYETKUH cTaTyc OBIBIIEH IPEHa)KHOW CETH BO BpEMs MPUBATU3ALMU 3€MENIb C TOUKH 3PEHUS
OTBC€TCTBCHHOCTHU U CO6CTB€HHOCTI/I;

e OTCYTCTBHME YETKHMX PEKOMEHJALMI MO SKCIUTyaTallMi U COACPKaHUI0 ApeHaxHou cetu ABII,
YUYUTBIBas pa3Indve MEXKAY I'PaHULAMU BIUSHUSA HPPUTAlUNA U PEHAXKA,

e MOTEpPsI BHUMAHUS K MPOTyKTUBHOCTH 3€MEJTb.

SlcHO, YTO cCOXpaHEHHME TaKOW CHUTyallud MOXET BbI3BaThb TI'POMAJHbIE MOTEPU
MPOYKTUBHOCTH OPOILIAEMBIX 3€MEJb U IPYTHE, SKOJOTUYECKHUE U COLUATIbHBIC TOCIEACTBUS.

JpeHaxxHble TpoOIeMbI 0acceliHa pacCMaTPUBAIOTCS HA OCHOBE 3-X MPUHITUIIOB:
1. 3aBCPUICHUC IIpeHa)I(HOfI CCTH TaM, IJ€ OHH HC GBI.HI/I BBIIIOJIHEHBI B COOTBETCTBUH C
MIPOEKTOM.
2. PEKOHCTPYKILHMS CYIIECTBYIOUIMX APEHAXHBIX CUCTEM
COOTBETCTBYIOIIAsl HKCILTyaTaIUs CYHIIECTBYIOIIUX TPEHAKHBIX CUCTEM.

(O8]

Jl1s1 TOTO HEOOXO0AMMO:

e pazpaboTaTh OoJiee MOJIHOE MOHUMAHHE CYIIECTBYIOUICH CTPYKTYPhl UCIIONIBb30BAaHUS 3€MEIb U
IUIOJOPO/IMS, YYUTHIBAasl CHEAYIOLIEE: YCIOBHSI OPOCUTENBHBIX U JIPEHAXKHBIX CETEeH,
HEJIOCTAaTOK BOJIHBIX PECYpPCOB U YXYJILIEHUE KauyeCTBAa OPOCUTEIbHOU BOJbI. OLIEHUTH 3eMIIH
LenTpanbHOI A31UM, UCTIOJIB3YS HOBBIE KPUTEPUU U METOIBI;

e Ppa3BUTh CHUCTEMY OIICHKH COCTOSIHMS OpeHa)ka. OnpeaenuTh KCIUTyaTallMOHHOE COCTOSHUE
CYLLECTBYIOIIEH APEHAXHON CETH U HEOOXOUMbIE MEPBI TI0 €€ PEKOHCTPYKIINU;

e ONpENeIUTh CTAHIAPTHI MPOSKTUPOBAHUS IPEHAXKHOW CETHU C Yy4eTOM BHYTPUXO3SHCTBEHHOM
HOTp€6HOCTI/I B OpOHICHWH, Ka4€CTBa BOABLI U IEPCX0Ja K HOBBIM IIpaBHJIaM HCIIOJb30BAHUA
BOJIBI M 3€MJIH;

o pa3pa60TaTL HOPMATHUBELI 110 OKCILTyaTalluu APCHAXKHBIX CUCTEM, KOTOPBIC ITO3BOJIAT ICPEAATh
ABII 0TBETCTBEHHOCTH 32 IKCIUTyaTaIHIO U TEXHUYECKOE COJEP>KAHUE CETH.

B npunnumne, npemioxkeHHble ASHCTBUS MUHUMH3HPYIOT TIOTEPU BOJBI B OPOCHTEIBHOM

CETH, HO TPEOYIOT I'POMA/IHBIX KallUTaIbHbBIX BIOKEHUN. DTO TpeOyeT CaeNyIOUIIe aru:

e OCYUICCTBJICHHE PEKHUMa OPOIICHUS KYJIbTYP B COOTBETCTBUU C IUTAHUPYEMBIM YPOXKACM;

° IIOBBIIIICHUEC 3(1)¢)€KTI/IBHOCTI/I IMPOMBIBOK IMYTEM BHCAPCHHWA HWHTCHCUBHBIX MCTOIOB
KyJIbTUBAIMH KYJIbTYp (TJIyOOKOE PBIXJICHUE, IPUMEHEHHUE XUMMEINOPAHTOB U OPTaHUYECKUX
yA00peHuid, TIy0oKasi BCHaIiKa H C€BOOOOPOTHI);

e 00ecneunTh paBHOMEPHOE YBIAKHEHHE W PACCOJICHHE TIOYBBI M MHUHEpAIHU3ALUU
MHQUIBTPALMOHHBIX TPYHTOBBIX BOJ IOCPEACTBOM ONTHMHU3ALMHU Pa3MEpPOB OPOIIAEMBIX
YUYaCTKOB U TUIAHUPOBKH;

e TIEPECMOTP BBHIOOPA KYJIBTYP C TOUKH 3PEHUS IKOJIOTHUECKUX, IKOHOMHUUECKUX U COIUATBHBIX
YCIIOBHI PETHOHA,

e HCKJIIOYEHHUE CHIBHO3ACOJICHHBIX 3€MeIb U3 CEBOOOOPOTA;

e OpraHM3alus MPOU3BOACTBA M KPYIMHOMACIITAOHOTO BHEAPEHUS JYUIIUX JAPCHAKHBIX MAIIUH
U YCOBEPIIEHCTBOBAHHBIX TEXHOJIOTUN OpOIIEHUs AJii 00eCredeHHs] BHYTPHUXO3HUCTBEHHOU
MOJIa4X BOJIBI IO OOPO3JIKaM M JOCTATOYHOTO YBIAXKHEHUSI KOPHEBOW 30HBI;

e OpraHusainus  peryJsipHOM  OYMCTKM M yXOJa 33  MEKXO3SMCTBEHHbIMU U
BHYTPHUXO3SHCTBEHHBIMU KOJUICKTOPAMH M BOJOCOOpaMH IS TIPEIOTBPAIICHUS JATbHEHIIETO
YXYIIICHUS TEXHUYECKOTO COCTOSIHUS CYIIECTBYIOIIETO IPEHAKA OPOIIAEMBIX 3€MEITb,

e HWHUIMHPOBATH pPabOThI MO PEKOHCTPYKIUH M PEMOHTY BHYTPHXO3SIMCTBEHHBIX JPEH,



JIPEHAXXKHBIX KOJJIEKTOPOB TpPyO4aThIX KOJOIIEB, a TakXe BHEAPEHHE COBPEMEHHBIX
JpEHaKHBIX TEXHOJIOTUH;

OIPEJICNIUTh COOTBETCTBYIOIIYIO TOCYIAPCTBEHHYIO MOIJIEPKKY APEHAKHOW CeTH, OCOOCHHO
IUIsl BEPTUKAIBHOTO JPEHAXKa U MEXKXO03HCTBEHHBIX KOJUIEKTOPOB;

OpPraHu30BaTh MECTHYIO 0a3y ISl yXOoJa M PEMOHTa JAPEHAXHBIX CUCTEM Ha KOHTPAKTHOM
OCHOBE;

BOCCTAHOBUTBH MECTHOE IIPOU3BOJCTBO TPYO U IPEHAKHON TEXHUKH;

co3/laTb OOy4YE€HHE M MOBBIIIEHUE KBAJIM(UKAMK MOJIOJBIX CIEUUAIUCTOB IO ApPEHAXY
(CTpOUTENBCTBO, DKCILTYaTALMs], TEXHUUYECKUH yXOJ).



