MuHucrepcTtBo ®uHaHcoB 7N Mporpamma Pa3sutus
@
N

Pecny6nuku Y36ekucraH <74 OpraHusaummu O6LeANHEHHbIX

» [enapTaMeHT No ynpaBrieHUIo Hauun B Y3bekucrtaHe
Oenap ynp

. ®doHOOoM MenimopaTnBHOIO
yny4dueHunsa opollaeMbIxX mﬂ
3emMelib Uzbekista

MpoekT: "Copencteue pa3Bnuturo noteHuynana doHpa

MeJIMopaTUBHOIO yry4lleHUA opollaeMbiX 3emernb"”

NMOCOBUE NO JPEHUPOBAHUIO OPOLLUAEMbBIX
3EMEIJb

TALIKEHT-2012



B HacTOsiwleM nocobuu, paspaboTaHHOM B pamMKax COBMECTHOro
npoekta MPOOH n MuHuctepctea douHaHcoB Pecnybnuku YsbekucraH
"CopgencrteBue pa3Butuio norteHumana ®PoHpa MenuopaTtuBHOro
YnydweHua Opowaembix 3emenb"” caeriaHa NonbiTKa B KpaTKOU WM
poctynHon opme patb obwme npeacTtaBneHUss Mo Bonpocam
AOPeHUpoOBaHUS oOpolUaeMbIX 3eMeflb, C KOTOpPbIMWU CTaNKMBaKTCA
cneuuanucTbl MeniMopaTtopbl B CBoe NoBCeaHEBHON AeATENbHOCTM.

NMocobue moxeT ObITb TakkKe NOMe3HbIM AnA CTyAeHTOB U acnnpaHToOB,
3aHNMMaLWuUxcsa paclwnpeHmem 3HaHUKU B obnactu Menuopauuﬁ n
opoLwiaemMoro semnenenus.

Paspabom4uku:

A. HKcynos, pvpektop [HenaptameHTa no ynpaeneHuto ®oHOoM
MENNOPaTUBHOIO  YNyylleHUs1 OpoLlaeMblX 3eMeflb, HauuoHamnbHbIN
KoopauHaTop NpoekTa.

H. Paxumos, pykoBoauTesb NpoeKTa.

1. Ymapoe, HaunoHanbHbI TEXHNYECKUA KOOPAMHATOP NPOEKTa.

Mporpammbl PazButusa OOH B Y36ekucraHe:
100029, r. TawkeHT, yn. T.llleB4eHkKo, 4
Ten.: (998-71) 120-34-50; chakc: 120-34-50.

www.undp.uz

Appec [denaptameHTa YnpaBneHusa ®doHaa
MesIMopaTUBHOIO yIy4lleHUs opoLllaeMbIX 3eMefb

npu MuHuctepctee cpuHaHcoB Pecnybnuku Y36ekncraH:
100017, r.TawkeHT, yn. Uctuknon, 29

Ten.: (998-71) 239-13-29; dakc: (998-71) 239-12-61

www.Irf.uz



CopepxaHue
BBEIEBHUE ...t 4
1. Ponb gpeHupoBaHna B Menvopauum opoLlaemMbsix 3emernb...... 7
2. Tvinbl gpeHaxa u yCrioBUSA UX MPUMEHEHUSA ..........ceeeeeenneeenns 12
3. Cnocobbl 1 TEXHONOINA CTPOUTESTLCTBA CUCTEM 3aKPbITOrO
IPEHAKA ... eeueei et ee e e et et e et e e e e e e et e e e e e e e eaeeaanans 30
4. OpraHunsaums n nposefeHne PeEMOHTHO-BOCCTAHOBUTESbHbIX
paboT n aKkcnnyaTaumm KONnekTOPHO-APEHaXHbIX CUCTEM ....54

5. Cnncok Ncnosib30BaHHOM INTEPATYPDI ..uveeeereeeeeiiiieeeeeeninnnne. 70



BBeneHue

Y3bekucrtaH, obrnagas  MOWHbBIM  arpO3KOHOMUYECKUM
NoTeHUNanom, OCHOBY KOTOPOro COCTaBnsaoT nopsigka 4,3 MIH. ra
opollaeMbIX 3emMmenb, npou3BoauMT Ha Hux okono 30% obwen
BafioBOW NpoayKLMn CTpaHbl.

Mpn 3tom okono 75% obuwen opowaeMon TeppuTopumn
XapakrtepuayeTcs HeOoCTaTOYHON eCTeCTBEHHOM
APEHNPOBAHHOCTbLIO 7 Hy>XgaeTcsa B OCYLLIECTBNEHNN
MEPONPUATUIN MO UCKYCCTBEHHOMY APEHAXY.

MckyccTBEHHas KOMMNEKTOPHO-APEeHaXHas ceTb, COCTosLas
N3 PErynmpyowmnx OTKPbITbIX N 3aKPbITbIX FOPU3OHTarNbHbIX APEH,
BEPTUKANbLHOrO ApeHaxa, a Takke MPUHUMAOLWNX N OTBOAALLMNX
APEHaXHbIN CTOK MPOBOASALLMX KOSMEKTOPOB Oblfia NocTpoeHa Ha
nnowaan nopagka 2,8 MMH. ra M nossonsna B KakOW-TO Mepe
nogdepXuBatb  MenuMopatMBHoe 6Gnarononyvne  opollaembix
3emerb.

Tem He MeHee, nocneaywLWmMn aHanui3 KnCMNosib3oBaHNUSA
CYLLEeCTBYIOLLErO arpo3KOHOMMYECKOro noTeHuuana rmnokasbiBan,
4YTO, HECMOTPS Ha NpeanpuHSaTble B NepBble rogbl He3aBUCUMOCTH
Mepbl N0 pedOPMMPOBAHUNIO arpapHOro cektopa NyTémMm pasBUTUSA
doepMepcKkmMx XO38UCTB U UX accoumaunm no WUCNONbL3OBAHUIO
BOOHbIX PecypcoB Ha OpOLLUEHMEe, COo3aaHnUsa NMPON3BOACTBEHHON U
PbIHOYHOW  MH(PACTPYKTypbl, He Be3ge  crnocobcTeoBanu
YBENIMYEHUID CENbCKOXO3ANCTBEHHOW MNPOAYKUMM U O0X0O0B
cenbcKkoro Hacenenusi. OOQHON U3 OCHOBHbLIX MPUYNH COEPXKUBAHUS
JanbHenwero pocta  YpOXauHOCTU  CeNbCKOXO3ANCTBEHHbIX
KynbTyp U YBENMYEHUS] [OOXOLOB  CEeflbCKOXO3SIMCTBEHHbIX
TOBaponpounssoauTenemn SABMNANOCH MenuopaTmMBHOE
Hebnaronosiydne 3Ha4MTESNTIbHOM YacTN OpOLLaEeMbIX 3eMEfb.

OT0 6bINO  0BYCNOBMEHO OTCYTCTBMEM  KOMMSIEKCHOIO
CUCTEMHOrO nogxona npu dopMmnpoBaHNU NPOEKTOB
MenuopaTUBHbBIX MEPOMNPUATUIN, a TaKKe OTCYTCTBMEM KOHKPETHbIX
NCTOYHMKOB NX doMHaHCMpOBaHUS, cnabom paboTomn



obpa3oBaBLUNXCA accoumaunn BogonoTpebutenen mn odwmm
CHWKeHMEM OOBLEMOB MenuopatMBHbiXx paboTr. Bcé a10 B
KOHEYHOM UWTOre MNPMBESIO K MOBbLILWEHUIO YPOBHS 3arneraHust u
MUHepanusauum rpyHTOBbIX BOZ, BbIi3BaBLUMX POCT 3aCONEHHOCTU
N MenumopaTtnBHoe Hebnarononyyme opoLlaeMblX 3eMenb.

B uenax BbinpaBneHust co3gaBlUenca cutyauun, B
cooTBeTCcTBMM C YKa3om [lpesmgeHTa Pecnybnukn Y3bekuctaH ot
29 oktabps 2007r., 3a Ne. YI1-3932 «O mepax no KOPEHHOMY
COBEPLUEHCTBOBAHUID CUCTEMbl  MENUOPATUBHOIO  yryyllEHUs
opoLuaemblix 3emernb» 1 lNoctaHosneHna MNpesngeHta Pecnybnuvku
Y3beknctaH ot 31oktabpa 2007r., 3a Ne [IM-718 «O6
opraHusauum gesatenbHocTn doHaa MenuopaTUBHOMO YNy4lLEHUs
opowaembix 3emernb npu MuHuctepctBe dumHaHcoB Pecnybnuku
Y36ekuctaH» 6bin cosgaH PoHO MenmopaTUBHOINO  YNy4lleHUs
opolwlaeMbix 3emenb W [enapTamMeHT Mo ero YynpasfeHuto.
[MfpaBoBOM oOCHOBOW pOeATenibHocTM doHaa MennmopaTUBHOrO
ynydweHns 3emenb W [enaptameHTa Mo ero yrnpasBfieHUIO
aBnaiTcsa  Takke [loctaHoenenue [lpesvgeHta Pecnybnuku
Y3bekuctaH ot 19 wmapta 2008r. 3a Ne T[1M1-817 «O
[[ocymapCcTBEHHOM MnporpamMme  MennopaTUBHOIO  yryudlleHus
opoluaemblx 3emenb Ha nepuon 2008—-2012rr.» n lNocTtaHoBNeHne
KabuHeta MwuHucTtpoB Pecnybnukun Y3sbekuctaH oT 28 Hos0ps
2008r. 3a Ne 261 «O wMepax NO COBEPLUEHCTBOBAHUIO
dopMmMpoBaHNA ©  peanusaumm  nporpamMm  MenmnopaTUBHOrO
yIyulleHns opoLlaeMbIX 3eMefib», KOTOPbIM YTBEPXKAEHDI:

«lNonoxeHne o nopsgke dopmMmpoBaHUs, paspaboTky,
NpoBeAeHNA JKCNePTU3bl, YTBEPXKOEHUS N peanusauum NpoeKToB
No MenMopaTUBHOMY YNYy4LLIEHUIO OPOLLUAEMbIX 3EMESbY;

«lMonoxeHne o nopsiake opMnpoBaHMs OOXOO0B W
pacxogoBaHus cpegcte doHOa MennmopaTUBHOINO  yrydleHusd
opolwlaemMbix 3emenb npn MuHuctepctee domHaHcoB Pecnybnnkn
Y3bekncrany;

YuunTtblBasi, 4TO B KOMMJIEKCE MESMOPATMBHbBIX MEPONPUATUN
Ha OpolaeMbiX 3eMSIsSX BedyLluM sIBNSieTCs rmaopoTexXHUYeCKUm



ApeHax, npeacraBnalWnm  cobom OCHOBY  MeNMOpaTMBHBIX
0ObeKTOB, rMaBHbIMM HanpaeneHusasMn nepeoun [ocyaapCcTBEHHON
nporpaMmmbl SBNSANUCH:

— CTPOMUTENBLCTBO n PEKOHCTPYKLMUA MeSMopaTUBHbIX

0OBHEKTOB;

— PEMOHTHO-BOCCTAHOBUTENbHbIE PaboTbl HA MENMOPaTUBHbIX
obbekTax;

— yKpenneHue MaTepuanbHO-TEXHUYECKON 0a3sbl
crneunanmnanpoBaHHbIX CTPOUTESbHbIX U 3KCMANyaTauMOHHbIX
opraHusauum, paboTaroLmnx Han co3gaHnem n

nogaepXaHmem MennopaTuBHbIX OO bEKTOB.

BaxHoe  3HayeHMe  KOSNEKTOPHO-APEHAXHbIX  CUCTEM,
obecrneunBarOlLMx co3fgaHMe HeobXxoOuMMbIX  YCNnoBuW  ONs
JanbHenwero YCTOMYMBOrO pasBUTUA CEeNbCKOXO3ANCTBEHHOIO
NPOMN3BOACTBA, 3aK/o4aeTcs eweé M B TOM, YTO OHM Hapsay C
9KOHOMMYECKMMM U coumarnbHbIMW  3aavyaMn  BbINOMHAKT U
9KOMNOrnM4eckyto (pyHKUMIO, HanpaBfeHHY Ha npegynpexgeHue
HeraTUBHOIO BIUSIHUS HaA NPUPOLHYIO cpeady, NyTéM noanepxaHud
onTUManbHOro BOOHO-COJSIEBOrO U NUTATENBbHOIO PEXUMOB MOYBO-
[PYHTOB, MCKMNIOYaLWMX BO3MOXHOCTb 3aCONeHns U gerpagauum
3eMeSIbHO-BOAHbIX PECYPCOB.

Hactoawas  nybnukaumMs  nogrotoBneHa B paMKax
coBMmecTHoro npoekta MuHduHa PY3 un NPOOH: "Copencteue
pasBuTUo noTeHumana ®oHga MenuopaTMBHOIO YnyulleHus
opoLlaeMbIX 3eMesib" Mo KOTOPOMY B COOTBETCTBUN C NOPYYEHUEM
KabmnHa PY3 3a Ne 02/15-726 ot 09.07.2009 [enaptaMeHT no
ynpasrieHnto PoHOOM MeNMopPaTUBHOIO YnyyleHUs opoLlaeMblX
semeno npun  MuHumHe PY3 onpeoenéH  HauMOHanbHbIM
NCNOSNTHNTENBbHBLIM areHTCTBOM.

Mocobue gaensietcss ob6obweHnemMm onbiTa ApeHaXHbIX pabdorT,
Kak MO HacToAWwMM HanpasneHuam gestenibHoctn dPoHaa
MESIMOPATUBHOIO YINy4leHNs OpoLllaeMblX 3emesflb, Tak MU Mo
npownbiMm  npopabotkam HIMO CAHUNPW, coTpyaHukamu
KOTOPOro B pa3HOe BpeMs SBMSANNCb aBTOPbl JaHHOro Matepuana.



1. Ponb AgpeHupoBaHuUA B MenuopaLmm opoliaeMbiX 3eMerb.

[Mog McKyccTBEHHbIM OPEeHMPOBAHMEM 3eMeflb NOHMMAaeTCs
npouecc yaaneHuss nu3 KopHeobuTaemMon TOMLWKM MNOYBO-FPYHTOB
M3NMULLKOB BfarM W COOTBETCTBYHOLLENO MOHMXEHUSA TNyOuHbI
FPYHTOBLIX BOA. Ha 3emMnsax, nogsepXeHHbIX 3abonavynBaHuio Unu
3aConeHunto, ApeHax NPUMEHSIOT B TeX cryvasix, korga obbl4YHbIMU
BOLOX035IMCTBEHHBIMU U arpoMennMopaTUBHbIMU Mepamm, BKIToHas
NpaBUSIbHbIN PEXUM OPOLLEHNS U paUUOHanbHYH TEXHUKY MOSMBa,
Henb3s OOCTUYb HYXHOro OCYLUEHUA UMK e PacCOSIEHUSI MOYBLI.
OcobeHHO BonblUIoe 3Ha4YEHNE ApeHaX MMEET Ha €CTECTBEHHO He
APEHUPOBAHHbLIX 3eMnsAX Cco cnabo CTOYHbIMU UMK XKe
OEeCCTOYHbIMM  MUHEPANU30BaHHbIMM  TPYHTOBLIMW  BOAaAMU U
noysamMmu, nNoaBepXeHHbIMN 3aCOSNEHUIO.

B cooTtBeTCTBUM C rMOpOreonorndyeckum panioHUPOBaAHUEM,
Tepputopumn YsbekuctaHa okono 75 % 3emenb CyLlecTBYIOLErO
OPOLUEHMNSA, pacnonoXeHbl B 30HAaX HeOOCTaTOYHOM eCTeCTBEHHOM
APEHNPOBAHHOCTKU, r4e OpoLleHWe COoMpoBOXOaeTcd MogbeMOM
[PYHTOBbIX BO[, MOBLILEHNEM UX MUHepanusaunum n 3acornieHnem
noys. [1] VCKyCCTBEHHbIM OpeHax OnA Takux 3emMerib ABhdeTcs
OCHOBHbIM W peLlarWwmMm MepornpuAaTUEM OSI1 CHUXEHUS] YPOBHSA
PYHTOBbLIX BOO 3a C4Yé€T obecneyeHnss wuUx OTToKa AOns
9PPEKTUBHOIO NpoBeAEHNSA MPOMbIBHbIX MOSIMBOB, pPacCOofeHns
NoOYB W  OnpecHeHna rpyHToBbiX Bod. OcHOBHas  posib
MCKYCCTBEHHOINO  [peHaxa COoCTOUT B  nogaepXaHun  Ha
onpeaeneHHon rrnyobnHe rpyHTOBbLIX BOA U CO34aHUS HUCXOOSLLNX
TOKOB, NYTEM OTBOAA M3SIMLLKOB BOAbI.

Mpy ocyLwecTBNeHUN OpPEeHaXHbIX MepornpuUaTUM O4YeHb
Ba)XXHbIM  SIBNSIETCS  YCTAHOBMIEHME  ONTMManbHOW  rNyOWHBbI
3aneraHus rpyHToOBbIX BOA, MPU KOTOPOW Obinu Obl yCTpaHeHbI N
cBefeHbl 0 MWHMMYMa BO3MOXHOCTb pecTaBpaunn 3acosieHUs
MNOYB.

MenuopaTtnBHble UCCNegoBaHUS MOKa3biBAOT, 4YTO MpwU
Hann4nm NPECHbIX rPYHTOBbIX BOA (cooepkaHue



BOQHOPACTBOPMMbIX conien Ao 1 r/n) onTumarnbHbIM SABNSETCS UX
3aneraHue Ha rmybuHe 1 — 1.5 M. [loabEM e rpyHTOBbLIX BOA A0
otmeTok 0,5-0,6 M OT NOBEPXHOCTU 3eMNN HeJonyCTUM, TakK Kak
3abonaunBaet no4yBy WU co3aaéT um3bbLITOK BnaryM, HeOoCTaToK
aspauumn (kucrnopopga) onga AbiXxaHUA KOPHEW pacTeHuMn. B Takmx
YCNOBUSIX pPaACTEHUSI YrHEeTalTCHA, KOMMYEeCTBO, W Ka4yeCTBO WX
ypoXasi CHUXaroTCS.

Mpn  HanMuMnm  MUHEpann3oBaHHbLIX  TPYHTOBbLIX  BOA,
BbI3blBAOLLMX 3aCOfieHMEe MO4YBbl, 3aneraHMe UX [OOSMKHO ObITb
AOCTaTOYHO [NYOOKMM (HMXKE KPUTUYECKOrO YPOBHS) B  LENSX
YMEHbLUEHUS NOCTYMNSIEHNA Conen B MO4YBYy OT FPYHTOBLIX BOA, a
Takke YCMNewHOoro paccosieHust eé nyTém rnpUMeEHeHNa OpeHaxa u
MNPOMBbIBHbIX NMOSINBOB.

Ona noys, B TOM WM WHOWM CTENEHN 3aACONEHHbIX,
KPUTUYECKOM ABNSAETCA Ta rMyOnHa 3aneraHma rpyHTOBbIX BOA, NpU
KOTOPOM  MPOLIECCbl  3aCOfIeHMs1 U PacCoSsieHUs  NOYBbI
ypaBHoBelwmBatotcd. [lpn  Kputndeckon rnybuHe 3aneraHus
PYHTOBLIX BOA4 OOWMK npuxod n obLliuin pacxon conen B nodse
OAMHAaKOBbI 3a CE30H M NoYyBa Mo CTeneHn 3aCONEHHOCTN OCTaeTCcA
NpexXHen.

Mpn rnyOunHe rpyHTOBbIX BOA Bbllle KPUTMYECKOM B MOYBax
npeobnagatoT BoCcxoasLine coneBble TOKU, Npuxod conen 6onbLie
X pacxoda, 3acosieHne noysbl ycunueaeTca. [pu rnybunHe Huxe
KpuTndeckon, HaobopoT, npeobnagarT HUCXOASLME COreBble
TOKW, cofepXaHne cosfien B no4vse (Mpwu onpenenéHHbIX Hopmax
OpOLIEHMss N €€ [OpeHUpoBaHMUSA) YMEHbLUaeTcsa M nodsa
NOCTENEHHO paccosisieTcA.

[na pasnu4yHbIX YyCrOBUI NokasaTenn KPUTUYECKOW ryOuHBbI
3aneraHust rpyHTOBbIX BOA4 HEOAMHAKOBbLI. OTO 3aBUCUT OT MHOIMMX
dakTopoB  (KnNMMaTuUdeckne  YyCrnoBusi  MECTHOCTM,  COCTaB
BblpawMBaeMblX KynbTyp W T.4.), HO rnaBHbIM o6pa3oMm OT
KanunngapHbIX CBOMCTB NoyBbl (€€ BOAOMOABEMHOM CMOCOOHOCTU)
N cTENEHN MUHepanmsaunm rpyHToBbIX BOA.

Hanpumep, ANS  pbIXNbIX  MUKPOCTPYKTYPHbIX  CYITIMHKOB
[onoaHoW cTenu, oTiMYaLwWmMxcs (NPU NPOYMX paBHbIX YCIOBUSX)



bonbwen  BOOOMOABLEMHOWN  CMOCOOHOCTBIO  MOYBO-FPYHTOB,
Kputnyeckass rinybuHa 3aneraHusi rpyHTOBbIX BOA 3HAYUTENbHO
bonbwe, YemMm Anga NAOTHbIX, TSHXKEMbIX NOYBO-TPYHTOB BOCTOYHbLIX
panoHoB PepraHCKon OOSUHBI.

Mpn npeobnagaruwen Ha CTapoopollaeMblX  3eMMsX
MUHepanusauum rpyHToBbIX BoA 3-8 /N KpuTuveckme rnyouHbl
3aneraHusa rpyHToOBbIX BOA U3MEHSAKTCA B OCHOBHOM oT 2,0 oo 2,5
— 2,7 MeTpoB B 3aBUCUMOCTU OT MEXaHUYECKOro cocTtaBa MO4YBO-
[PYHTOB.

MenuopaTnBHOE COCTOSIHME OpoOLUaeMblX 3eMefb B OonbLUEN
Mepe 3aBUCUT OT pexuma rpyHToBbIX BoA (FNyOMHbI MX 3aneraHus,
CTerneHn MMHepanusaummn, coctaBa COJSiel B Te4eHNe Ce30HOB roga
unn paga net). Pexum rpyHTOBbIX BoA dhopmupyeTcss nofg
BITUSIHUEM MHOIMX daKTOpOB: KNMMaTUYECKNX,
rMAOPOreonornyeckux, reoMopdosiorMyecKumx, reosfioro-
NUTONOMMYECKNX, BUONOrMYECKUX, UPPUTraLMOHHO-XO3ANCTBEHHDIX.
PasnnyHoe coveTaHne u B3aMMOAENCTBME YKa3aHHbIX (DaKTOpOB
obycnaBnMBaeT OCODOEHHOCTM peXxuma YpoBHA U HanaHca
PYHTOBLIX BOA TOrO UMM MHOro yyactka. Ha opolwaembix 3emnsx
PYHTOBbIE BOAbl Hanboriee BbICOKO 3arieratoT BeCHOW, Hanbornee
rmyboko oceHbl. B TeyeHne roga pasHOCTb MaKCUMarbHOro U
MUHUMAarbHOIO YPOBHEW 3areraHusi rpyHToBbIX Bod (amnnutyaa
konebaHuin) obbl4HO nM3meHsieTca B npegenax 0,7-1,5 m. Nogbem
PYHTOBbLIX BOL Ha4YMHAETCA B 3UMHUMA Nepuo U yCuUnmnBaeTcCs
BECHOM Mo BNUSIHMEM [NlaBHbIM 0O6pa3oM aTMoCcdEPHbIX OCaaKOB,
3anacHbIX 1 NPOMbIBHbIX MOSIMBOB.

MwuHepanunsaums rpyHTOBbIX BOA BECHOW B CBS3UM C NOABEMOM
PYHTOBLIX BOO4 W PaCTBOPEHMEM COMEN HaxoasWMxcs B MNodBe,
OObIYHO MOBbLIWIAETCS, OCEHbID CHWXKaeTcsa. BepxHue cnowu
PYHTOBLIX BOA Oofiee MuHepanus3oBaHbl, YeM HWXKHME. B ToXe
BPEMSI HA OAPEHUPOBAHHLIX 3EMMAX MPU OPOLUEHNU U MPOMbIBKAX,
HaobOpPOT BEPXHUE CIION FPYHTOBLIX BOZ OMPECHSAIOTCA.

Ha 6onbluen 4acTu oOpolaeMbiXx 3eMeflb, MNOABEPXEHHbIX
3aConeHnto, TPyHTOBbIE BOAbLlI 3aneratT BbICOKO — BECHOMW Ha
rmybuHe 1-1,5 M, oceHbio 2-3 M. CTeneHb MUHepanuaauum ux
pasHada — ot cnabown (1-3 r/n) go cunbHon (6-8 r/n 1 6onbLue).

Mpn paspaboTke, AOnNa  onpeaeneHHon  TeppuTopuu,
KOMMNekca MeSfIMopaTUBHLIX MEPOMNPUATUIA, C YCTaHOBIIEHUEM
HOPM OPOLIEHUS W OPEHUPOBAHMA 3E€MENb BaXHO 3HaTb



COOTHOLLUEHME MeXOy KONMMYECTBOM BOAbl, MOCTynawLllen Ha
y4yacTOK 3a onpefeneHHbIl OTPe30K BPEMEHU, U KONUYECTBOM
BOAbl, KOTOpasl yxoauT 3a npefernbl yyacTka 3a 3TOT e nepuoa
BPEMEHW, Ha3blBAaeMOe BOAHbIM BanaHCcoM.

Ha opolwaembix 3eMnsx rnaBHbIMU NPUXOAHLIMU CTaTbsIMU
GanaHca TIpPYHTOBbIX BOA SBASKTCA: MOMOMHEHME 3a CYeT
aTMocdepHbIX 0cagKkoB, uppuraumm (bunbTPaUMOHHBLIX MOTEPb
BOAbl U3 OPOCUTENBHbIX KAHANOB M Ha MONSX OPOLLEHMS), a Takke
NpuUTOKa TPYHTOBbLIX BOA C COCedHUX Tepputopui. PacxogHble
CTaTbW cnaralTcsi B OCHOBHOM W3 CYMMapHOro ucrnapeHus
(pacxofa rpyHTOBbIX BOA Ha KanUMMSpHbIA NOABEM C UCNAPEHNEM
M3 MOYBbl U Ha TPaHCMMpaUMIO PacTeEHMsIMMK), NOO3EMHbIA OTTOK
[PYHTOBLIX BOA, @ TaKKe CTOK MO KONNEKTOPHO-APEHAXHOW CeTu

(puc. 1).

CYMapHOe McnapeHUe

i/ M

2 OTTOK MPYHTOBLIX
Bojg

Puc. 1. Cxema 6anaHca rpyHToBbIX BO4 OpoLLIaeMov TEPPUTOPUMN.

KonnyecTBeHHble COOTHOLWIEHUA MPUXOAHbLIX WM PacXogHbIX
ctaTen 6anaHca rpyHTOBbIX BOA B 3aBUCMMOCTM OT MPUPOAHLIX U
NPPUraLUOHHO-XO3ANCTBEHHbLIX YCMOBUMA panoHa, XO03AMUCTBa WUNu
yyacTtka MoryT ObiTb pasHbiMu. B cBs3n ¢ aTum utor HanaHca
MOXET ObiTb NMOO MONOXUTENbHLIM (4YTO O3Ha4YaeT MnoabEM

10



YPOBHS TPYHTOBbIX BOA) 5nMOO oTpuuaTenbHbIM  (MOHMXEeHue
YPOBHSI [PYHTOBbLIX BOA), UHOrAa YpPaBHOBELLEHHLIM.

Ha 3emnax, nogBepXXeHHbIX 3acCONeHnto unn 3abonavymBaHuio,
HeobXxoaMMO MMeTb oTpuuaTesnbHbln UTOr GanaHca, Npu KOTOPOM
oOLwnKr pacxoq rpyHToBbIX Bog 6onbLue obLiero npuxoaa.

Pexum wn 6GanaHc TrpyHTOBbIX BOA B Oonbwon Mepe
onpenensitoT ConeBon pexnm n banaHc Bnarm U conen B No4vBoO-
rpyHTax. [ns oueHkn coneBoro 6anaHca HY)XHO 3HaTb: UCXOAHbLIN
3anac coreun B no4vse, NPUXo4 U pacxon conen 3a onpenerieHHbIn
nepuog BpemMeHW. Haubonbwyo [Oon B pacxode Cconen
COCTaBISAOT BbIHOC COMeNn C MPOMbIBHbIMWU U NMOMMBHLIMW BOAAMU B
COBCTBEHHYIO TOSLLY MOYBO-TPYHTA, B FPYHTOBbIE BOAbl, @ Takke
yepes3 KOMJIEKTOPHO-APEHaXHy ceTb. PeaynbTar conesoro
GanaHca no4YBbl 3aBUCUT B OCHOBHOM OT COOTHOLUEHUA Mpuxona
conen C opocuTenbHOW BOOOW, UX HAKOMMEHUA B MOYBO-TPyHTaX
NpW UCMapeHun rpyHTOBbIX BOA N pacxoda, pacTBOPEHHbLIX Conen ¢
ApeHaxHbiMn Bogamn. OgHako He BCA OTBOAMMAsl OpeHaxHas
BOJa y4yacTByeT B BbIHOCE COJfle U3 BEpPXHEro akTMBHOrO Cnos
NoYBbI, OnpenenstLero eé nnogopoaue.

Bo MHormx mectax pervoHa (®epraHckada gonvHa, onogHaga
CTenb U Ap.) rPYHTOBbIE BOAbl MOMOSIHAKTCA HEe TOSIbKO 3a CYET
aTMocepHbIX ocajKoB n JunnbTpaUNOHHbIX BO n3
OpPOCUTESbHBIX KaHasrioB N MNOSIEN OPOLUEHMS, HO TakkKe 3a CYET
NO4MUTKN U3 NOA3EMHbIX HArMOPHbLIX BOA,.

Mpun yxygLweHnn menmopaTUBHOIO COCTOAHUSA 3eMerb Npuxoa
conen Bcerga Gonble nx pacxoga. Pasmep npuxoga conen npu
onpeaeneHHbIX KIMMaTU4YecKnX YCroBUSX U rNyOunHe 3aneraHus
PYHTOBbLIX BOA OyaeT 3aBuceTb OT CTENeHM MuHepanmsaumm
OPOCUTESbHBIX U FTPYHTOBLIX BOA, @ TaKKe BENMYMHbI NOCTYMNMeHNs
B NOYBY OPOCUTENbHbLIX U pacxoda Ha UcnapeHne rpyHToBbIX BOL.

Takmum o00pasoMm, HeobXxoOAMMOCTb MPUMEHEHMA ApeHaxa
MNONMHOCTLIO OOOCHOBbLIBAETCA aHanM3oM BOAHOMO W COSMEBOro
GanaHca opowaemon TeEpPPUTOPUN Ha OCHOBE MPOrHO3a peXxumma
FPYHTOBbLIX BOA W ornpenesrieHnst noTpebHon Harpy3ku Ha apeHax.
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2. Tunbl gpeHaxa u ycnoBus UX NpUMeHeHUs.

LpeHax opoLlaeMbIX 3emMerb 97O KOMMIEeKC
MOPOTEXHUYECKUX COOPYXKEHUN, COCTOALLMN U3:

- perynupyowmx (noneebixX) ApeH, npeaHasHayYeHHbIX AfS
npuéma u yaaneHns W3NULWIKOB MOYBEHHO-TPYHTOBLIX BOO W
pacTBOPUMLIX B HUX COSlen 3a npeaernbl OpoLlaemMoro noJsis;

- TPYNMNOBLIX OPEH - cobupaTtenen crtoka perynupyrowwmx apeH
OHOBPEMEHHO, BbINONHSALWNX TaKXKe perynupyowyro posnb;

- NPOBOAAWMX N OTBOASALLUMX KONMEKTOPOB, NpeaHa3Ha4YeHHbIX
ana cbopa cToka, NOCTynawuwero W3 perynupylowmx aOpeH wu
cobupaTenen, ¢ Uenbio ero OTBeAEHUS 3a Npeaenbl ApeHUpyemMon
TEPPUTOPUMN B PEKU WUIIM €CTECTBEHHbIE MOHWXEHUA, chnyXxalme
BO4ONPUEMHUKAMMU.

Perynupyowme OpeHbl, Kak uU cobuparenu, Moryt ObiTb
FOPU30HTaNbHBLIMU OTKPbITLIMU UM 3aKPbITbIMW, BEPTUKANBHBIMU U
KOMBUHUPOBaAHHBLIMW.

OTKpbITbIA FOPU3OHTarNbHbIA ApPEeHaXx npeacTaBngeT cobon
pa3BeTBNEHHYD ceTb B0oMblIMX N MarnbiX 3eMIsHbIX KaHaB, OHO
KOTOPbIX BCKPbIBAeT YpPOBEHb FPYHTOBbIX BOL4 W obecneymBaeT
CBOOOOHLIM  FPaBUTALUMOHHLIA  OTTOK  (PUNbTPAUMOHHBIX U
ApeHaxHbix Bog. (Puc.2).

[MocTynneHne BoAbl B APEHY MNPOMCXOOUT CaMOTEKOM oA
penctemem Hanopa (h), obpasoBaHHOro 3a cYeT pasHuUbl
BbICOTHbIX OTMETOK YPOBHSI FPYHTOBOW BOAbl B LEHTpPE Mexay
ApeHamu 1 ypoBHS Bodbl Hag gHom ApeHbl (Puc.3). lNoatomy
ApeHbl paboTtalT (NpuHMMaltT BOAy) TOSMbKO Torga Koraa
NOBEPXHOCTb IPYHTOBbLIX BOA HAaxXOAWUTCS Bbille YPOBHS AHA OPEH.
MpMYyéM  KOMMEKTOPHbLIE KaHaBbl, KOTOpble, KakK npaBwuno,
NPOBOAATCA MO  E€CTECTBEHHbLIM  MOHWXKXEHUSIM,  BbIMNOJSTHAIOT
ABOMHYI0 pOflb - OHW He, TOSfIbKO OTBOAAT MOCTynawoLwy Wu3
perynupyrowmx OpeH BOA4Y, Kak OTBOASALWME KOSfeKTopa, HO U
camMn JPEHUPYIOT npunerarLlme Tepputopun.
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Puc. 2. CeTtb perynupyroLwmx agpeH, coonpartenem n oTBoaaLmx
KOIEKTOPOB.

Ha 3emnsx, nogBepXXeHHbIX 3acONneHuto rnybokuin apeHax
bonee NnpeanoYTUTENEH, YEM MENKUIN, Tak Kak OH NO3BONSET:
-yOepXXuBaTb rPYHTOBble BOoAbl Ha 6Gonbwen rnybuHe u,
cnepoBaTtenbHO,  Mybxe  paccondaATb  MOYBO-TPYHTbI  MpuU
NPOMbIBKaXx;
-CHU3UTb MHTEHCUBHOCTb pecTaBpaLnmn 3aCONEHNSI NOYBbI;
-YBENNYNTb PaccTosiHME Mexay ApeHamu, obecneudmnBas bonee
NofiIe3HOE NCMOSb30BaHME 3eMIIN NOA NOCEBLI CEMbXO3KYNbTYP.

[MoaTomy Hanbonee pacnpocTpaHéHHble Ha
CTapoOopOLLAEMbIX 3EMIISIX pPernoHa rnybuHbl OpeH COCTaBSHOT:
2,0-2,5 meTpa, ana perynupyowmx gpeH; 2,5-3,0 metpa, gnd
rpynnoBbIX ApeH - cobupatenen; 3,0-4,0 metpa u Gonee ans
OTBOASALLMX KONMEKTOPOB.

Mpn pac4yéTe paccToaHUM Mexay ApeHamu Hapsigy C
NINTONOMMYECKUM CTPOEHUEM M MPOHULAEMOCTbIO MOYBO-FPYHTOB,
yunTbiBaeTCsA MOAYSlb APEHaXHOro CTOKa, YCTAHOBIIEHHbIN Ha
OCHOBE BOAHO-coneBoro 6anaHca, Kak 0ObEéM rPYHTOBLIX BOA
(Harpyska Ha gpeHax), noanexawun oTBody C OpeHUpyemoMu
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TeppuTopuM ONs  noadep)XaHuss YPOBHS TPYHTOBbIX BOA4 Ha
Heobxogmmon rnybuHe. Moaynb OpPeHaXHOro CToka oO3HavaeT
pacxoq (oTBegeHWe) ApEeHaXHOW BOAbl B e€OMHULY BPEMEHU C
ogHoro rektapa (n/cek/ra). Ha opowaembix, MNOOBEPXKEHHbIX
3aCONIEHNI0 3EeMIISIX, CPEQHErogoBOM MOAYMb APEHaXHOro CToka
obblyHO cocTtaBnsaeTt, 0,15 n/cek/ra gna Ttsxénbix, 0,20 n/cek/ra
ana cpegHux, 0,25 n/cek/ra ona NErknx rpyHTOB.

s

AYANAY

AV VAN

Puc. 3. OTKpbITbIE perynupyroLlive apeHsl U cxema
dhopmMUpoBaHUA K HUM NPUTOKA TPYHTOBbLIX BOA.
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Ha ctapoopoliaemMbix 3eMnsax npu rnybuHe gpeH 2-3 meTpa,
paccToaHne mexagy Humu obbldHO cocTtaBndeT 100-200 m ans
Tsokénbix, 200-350 m gna cpeoHux n 350-500 m gna nérkux
[PYHTOB.

[maBHOM 3agaden OpeHaxa saBnseTcs HeobxoaMMoCTb
co3gatb ycnoBusi, obecneuvnBaroline 6ecnpenaTCTBEHHbLIA OTTOK
APEeHaXxHbIX BoA B BOAONPUEMHMKM. C  3TOM UEenbld  Ha
KONnekTopax W apeHax TpebyeTcss CBOEBPEMEHHO YyaansTb
BO3MOXHble 0OpyLlEHNA W ONOM3HU, MEPEMbINKM W noanpyabl,
oynwatb OT COPHOW pPaCTUTENBbHOCTU U 3auneHus, 3arnybnarb
NyTEM M3BMNEYEHNS rPyHTa HE C OTKOCOB, a U3 AHa ApeH (TO ecTb
He B “lWmpb”, a B “rnybb”).

OTKpbITbIA FOPU3OHTAlNbHLIM OPeHaX He CMOTPS Ha NPOCTOTY
MW  CpaBHWUTENbHO Marnble 3aTpaTtbl Ha €ero YCTPOWCTBO,
KnaccnuumpyeTca Kak He COBEpLUEHHbIN, TakK Kak UMeeT psag
CyLLeCTBEHHbIX HegocTaTkoB (Puc.4) cpegn KoTopbIX:

- ObicTpass  3aungeMocTb M 3apacTaeMoCTb  COpPHOW
PacTUTENBbHOCTLIO, a Takke MNOABEPXEHHOCTb OMOM3HAM U
obpyweHnusm, TpebyeT 6onblIMX 3aTpaT Ha CUCTEMATUYECKYHO
OYUMCTKY M 3arnybneHue;

- 3aTpyAHMUTESNIBHOCTb obecneyveHus CBOEBPEMEHHOM
onepaTUBHOW OYUCTKU W 3arnybneHna OpeH N KONMeKTopoB ASS
nogaepxaHma mx Heobxogmmon paboyen rnybuHbl, (0COBEHHO B
YCNOBUSIX  ONSbIBAlOWNX  TPYHTOB), onpenenstoLen 7
ApeHupytoLlee OencTBue;

- OTKpbITble APEeHbl W KOMMEKTopa, 3aHMMaa OonbLlyto
nnowanb, CrnocobCTBYIOT NOTEPU OpPOLUAEMbIX 3E€MEfNb, MeLwalT
MexaHn3aunmn cenbxo3padoT 1 ABUMXKEHMIO TPaHCNOoPTa;

- npy 60MbWOM MOCTYMMEHUN HAaMOPHbLIX MOA3EMHbIX BOA
OTKPbITbIN ApeHax He obecneynBaeTt AOCTaTO4YHOro
pacconswwiero  gemctBua mn Tpebyer  bonbwunx  3atpaTt
OpOCUTENBHON BOAbl ans [OCTUXKEHUS Heobxoanmon
MenuopaTUBHON 3PPEKTUBHOCTM.

Bcé aT10 cnocobctBoBano HeobxogMMOCTM nepexoda Ha
TEXHUYECKU COBEPLUEHHbIE 3aKpbiTble  TUMbl  OpeHaxa,
nepBoHa4asribHO BHEAPEHHbLIE HA HOBOOCBaMBaEMbIX, a 3aTEM U Ha
cTapoopollaemMblx 3eMnax YabekuctaHa B 70-80 rogbl npoLunoro
cToneTus.

15



Puc. 4. XapakTrepHble HE4OCTaTKMU OTKPbITOM KOMNEKTOPHO-APEHAXKHOW CETH.
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CTeneHb TEXHMYECKOro COBEPLLEHCTBA 3aKPbIThIX APEHaXKHbIX
cucTeM  onpegensetca MX  cnocobHocTbo  obecneyvmBaTtb
a(peKkTUBHOE perynupoBaHne rMaporeosioro - MenmopaTuBHbIX
NPOLIECCOB MNPM MMHUMArbHbIX CYyMMapHbIX 3aTtpaTax Ha ux
CTPOUTENLCTBO U akcnnyaTtauuto. OTKPbITOM Ha 3TUX cUcTemMax
BbIMOMHAETCA TOMbKO OTBOASAWAS 4YacTb B BUOE KOJSNEKTOPOB,
TPAHCNOPTUPYIOLWUNX APEHaXHbIN CTOK, (dOPMUPYEMBIN 3aKPbITOMN
perynmpytoLlen ceTbto, B BOOOMPUEMHMK.

3akpbimbili  20pPU3OHMaAIbHbLIU  OPeHa)X  ABNsieTcd
Hanbonee  pacnpocTpaHeHHbIM W npeacTaBnsieT  cobow
nepopmnpoBaHHbIN TpybonpoBoAa (n3 KepaMmnyeckux,
NnacTMaccoBbIX, acOeCTOLEMEHTHbIX UNU ApYrnx Tpyd gnameTpom
0,07-0,3 M), YNOXeHHbIn nof rpyHT Ha rMmybuHy 2,5-3,5 m wu,
OKPY>XEHHbIN 3aLUTHO-PUNBbTPYIOLLUMM CITOEM W3 UCKYCCTBEHHbIX
MNOKPbLITUA UMW E€CTECTBEHHbLIX MeCYaHblX M MNec4YaHo-rpaBUNHbIX
maTtepuanos TonwmnHon 0,15-0,18 M, a Takke U nx komobuHauun. B
3aBMCUMOCTM OT MPUHATOrO crnocoba CTpoUTENbCTBa, 3aKpbITbIN
FOPU3OHTanNbHLIN OpPeHaX, BbIMNOMHAETCA MOyMeXaHU3NPOBaHHO -
MeTogoM  "Monku" Ha  OTKOCe  OTKPbITOM  ApeHbl, UK
MEXaHU3NPOBAHHO -  TpaHLWEWHbIM,  Y3KOTPaHLEWHbIM U
OecTpaHWwenHbIM  MeTogamMuM C  MOMOLLBbIO  OPEHOYKagyYMKkoB

17



;/.:"-":Z-""““'J ¢ P2 0 00upsu0p0ulttsrt?sed,
@'._'".‘."‘.'.! PR A pr b a0 00|40 000
_a,_,"' pret i, 0vp00000ly 07,
/T g ad gb Pt P prrprtprt prdyy L,y
'.-r.“‘f;‘ll-l I"l‘l#i‘til
B TP, saprrtt et et
A fhe, el s,
4 "‘ ] p . . . i
_\_.\ ) > # ” .
= S I
- .
.r "-' - L .I:ili.
- R -
. _'h__, 1._-__.- .:.*'-'.’.',:fh*.i. ] " .. : r
PRt R . _ Ly
- N (g ® . __.‘..-5:""
/// 0
/t 16 !
N FFFFF T FFFPEFLFT T

L™
e
~

-
-
oy

ﬂ\\\\\
'.'. R P
“": T E TR IR
Flas v e s a0,

a - mpaHwelHbll; 6 - yakompaHuwelHbll; 8 - becmpaHweliHbIU.
1 —nepgbopuposaHHasi mpyba,; 2 —obcCkirnka nec4yaHo-2pasuliHol CMeChHo;
3 — epyHm obpamHoU 3achInku
Puc.5. [MonymexaHnanpoBaHHaa yknaaka 3akpbITOro ropnsoHTanbHoro
OpeHaxa 1 CXeMbl ero KOHCTPYKTUBHbIX 311EMEHTOB Mpu
NOoNyMexaHM3MpPOBaHHOW U MEXAHU3NPOBAHHOW yKNaaKax.
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B nocnegHee rogbl B OCHOBHOM  MMPUMEHSNUCH
nracTtMaccoBble ropupoBaHHble Tpybbl M UCKYCCTBEHHbIE
3aWmTHO-hunbTpyowme matepmarnbsl (CUHTETUYECKME BOJIOKHA,
HeTKaHble, UrnonpobmnBHbLIE MOMOTHA), a Takke UX KoMbuHaumsa ¢
eCTeCTBEHHbIMU UNbLTPOBLIMKU cmecaMn (Puc.6).
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Puc. 6. [NlnacTtmaccoBblie rodpupoBaHHbIE TPYObI M UCKYCCTBEHHbLIE
3alNTHO-OUNLTPYHOLLME MaTepUalbl B CTPOUTENTLCTBE 3aKPbITOro
rOPU30OHTaNbLHOIO ApeHa)a.

[MocTynneHne BoAbl B APEHY MNPOUCXOOUT CaMOTEKOM Mo
AencTBnemM Harmnopa, obpasoBaHHOro 3a CYET pasHULbl B YPOBHSAX
FPYHTOBbIX BOA4 MeXAy ApeHamMn K B Nonocty nepdopmpoBaHHOro
TpybonpoBoaa, BbIBEAEHHOIO B KOSIEKTOP (0BLIYHO OTKPbIThIN).

[ns ocywecTBNeHNss PEMOHTHO-3KCMyaTauMOHHbIX paboT Ha
3aKpbITOM ropu3oHTasibHOM apeHe npegycmatpmuBatroTcA
HeoOXoANMble COOpPYXXEHUSA (MCTOKOBbLIE M CMOTPOBbIE KOSMOALbI,
YyCTbS1), BbIBOAMMbIE Ha NOBEPXHOCTb (Puc.7).
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PaccTtosHue mMexay apeHamu onpepenseTcs
rMAOPOreonorn4YeckUMn 1M XO3ANCTBEHHLIMWU YCIOBUAMUK, a Takxke

KOHCTPYKTUBHbIMM OCOBEHHOCTSIMM BOOOMPUEMHON 4YacTu U npu

NPUHATBIX ONA Hawewn 30Hbl rMybuHax 2,5 - 3,5 M cocTaBnseT He
MeHee 50 M.

-.'_,_‘ F,

,-,,535:

KoHTpONBHO-CMOTPOBOW Konoaeu

CMOTPOBOW KONOAEL
ANS OPEH, NOCTROEHHBIX
MERAHHIMPORAHHEIM
cnocobom

CMOTPDOBOH KONOJEw ANA
ApEH, NOCTPOEH HbiX
NoNYMeXaHu3npoBaHHBIM
cnocobom

15

QfpaTnas

JaceinKa

OHHBIM YNAOTHEHHEM
p',l"{ﬂbiMH THaM-
Boakamuh=1.0 1
i !

AHO-TDABHAHAR
cMECh

Mecyano-rpasuuHan

CMECE fﬂaunn. NpoONNTaHHan
BuryMoM, WPM-100
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Puc. 7. YCTpOMCTBO CMOTPOBOIro Konoaua Ha 3akpbiITOM rOpU30OHTarIbHOM
OpeHaxe U3 roHd4apHbIX Tpyo.

MpenmyLecTBOM  3aKpPbITOTO FOPM3OHTaNbHOIO  ApeHaxa
AIBNSieTCA  [JONrOBEYHOCTb, HebonbluMe  3KCnryaTauUoHHbIe
pacxoabl, yaoOCcTBO ANA nepemMeLleHnst TPaHCNOPTHLIX CPEeACTB U
MEXaHM3MOB Ha cenbxo3paboTax, 3HauuTenbHass 3KOHOMMUS

21



NOCEBHLIX Nyiowangen n opocUTENbHOM BOAbI.

BepmukanbHbili OpeHak npeactasndeT cobon cuctemy ms
OypoBOM CKBaXXWHbl C YCTaAHOBSIEHHOMW MO UEHTpy TpybyaTon
KONMOHHOW, COCTOSALlEeNn M3 BOAOMPUEMHOW U BOOOMPOBOASLLEN
yacTeun; BoAonoabLEMHOro obopyaoBaHuA; 30aHUA ONa CTaHUuUU
ynpaBfieHUsi; KOHTPOJSIbHO-U3MEPUTESIbHOW annapaTtypbl, CpeacTB
aBTOMaTUKW U TenemexaHuku; JNUHUW  3nekTpornepenav;
TpaHcopMaTOpPHOM NOACTAHLMN; NIOLWAAKN N NOABE3OHbIX JOpOr
(Puc.8).

CKBaXXWHbl BEpPTMKaibHOro ApeHaxa, BbINOSHAeMble 0ObIYHO
anameTtpom 0,9-1,2 M, npegHasHadaroTCca ONS BO3OEWCTBUA Ha
BEPXHUM SAPYC MOA3EMHbLIX BOA U MO3TOMYy OypsaTcs rnybuHonm AOo
50-100 m. BogonpremMHas 4yacTb CKBaXXUH pa3MellaeTcs B XOpPOLUO
NPOHMLUAEMbIX MecYaHOo-rpaBUNHbBIX OTIOXEHUSX U obopyayetcs
JUNbTPOBLIM  KapKacoMm, 3allULLEHHBIM  NecyYaHOo-rpaBUNHON
dnnNbTPOBOM OOCbINKON. BopgonoavémHoe obopynoBaHue
pasMellaeTca B BO4OMNPOBOASLLEN YacTn TpyD, pasmeLltaemMon Hag,
PMNLTPOBBLIM KapKaCOM.
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B kayecTtBe Tpyb4aTOM KOSIOHHbLI MCMONbL3YHTCA CTallbHble
obcagHble, TOHKOCTEHHbIE cBapHble, NOSIMMEpPHbIE n
acbectoueMeHTHble TpybObl, auvametpom pgo 0,4 ™M, a Aans
dMNbTPOBOro Kapkaca MNpUMeHsItoTCa nepdopupoBaHHbIE TPYObI
N3 TEX XXe MaTepuasrnioB UnNn puUnbTPbI 3aBOLCKOro N3roTOBMEHUA.

Mnowagb obcnyxuBaHus CKBaXXWHbI 3aBuUCUT oT
MMOPOreoniorm4eckux Uu  XO3ANUCTBEHHbLIX YCIIOBUA W MOXET
pocturaTtb 100-150 ra.

Komb6uHupoeaHHbIlU OpeHax (Puc. 9) npeactaBnaet cobon
CUCTEMY M3 FOPU30HTanNbHLIX ApPeH (KOMNMEKTOPOB), pa3MmeLlaeMblX
B crnabonpoHnuaeMomMm NOKPOBHOM MESIKO3eMe, U NOAKMHYEHHbIX K
HUM BepTUKanbHbIX camoun3snnBatoLmxcs CKBaXWH,
YCTaHOBJIEHHbIX BOAOMNPUEMHOM YacTbio B XOPOLLUO NPOHULAEMbIN
noACTUNatoL M Crion.

Ha doHe Takon cucTeMbl BO3HUKAKOLLUIA NPW NonmBax Hanop,
CONpOBOXJaeMbll MOABbEMOM T[PYHTOBbIX BO[L, MepenaeTca B
HWKHUW XOPOLLO MPOHMUAEMbIA CIrion U dopmupyeT MNpUTOK K
BepTUKaNbHbLIM CKBaXXMHaM U CaMOU3INB B CE€Tb MOPU3OHTaSTIbHOIo

ApeHaxa.

Takum o6pa3som, camousnuBeatoLmecs CKBaXWHbI,
pasMellaemble BAOOMb  [OPEeHbl, YycunuBas ee  [OeincTsue,
COOTBETCTBEHHO No3BONA0T 3HaYuUTEenbHO pacLINpUTb

MeXApPEeHHbIE pacCTOSHUA.
[ns noBbllWeHNs BOOO3axBaTHOM CMNOCOOHOCTU CKBaXXWUHbI
KOMOUHMpPOBaHHOIo AgpeHaxa (rnybuHon He Bonee 30 m) OypsTcs
anametpom 500 mm 1 obopyaytoTcs rnagknmMm nracTMaccoBbIMU
Tpybamn gnametpom 100 mm ¢ nepdopauuen B HMKHEN 4acTw,
pasmellaeMon B XOPOLLO MPOHULL@EMOM NOACTUIIAIOLLEM Choe.

B kadectBe punbTpoBOM 3aLUTblI UCMOSb3YEeTCA MNecHaHo-
rpaBUNHasl CMecb  creuuwanbHO  nogobpaHHOro  cocTaBa,
3acbinaemas B 3aTpybHOe NpOCTPaHCTBO MeXAy BOAONOABEMHOWN
KOJIOHHOM WX  CTeHKaMW  CKBaXWHbl. PaccrtosaHve  mexay
CKBaXXMHaMW, yCcTpamBaeMblMW BOONMb  OpPEH, 3aBuCUT  OT
rmgporeonornyecknx ycnosuin n cocrtasngeT 50-100 m. CkBaXuHbI
ycunuTenn MoryT noakmo4aTbCa Kak K OTKPbITbIM, Tak WU K
3aKpbITbIM  FOPU30OHTaNbHbIM  ApeHamM WnNn KX CMOTPOBbLIM
konoguam (Puc. 10).
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Puc. 9. YcuneHue 3akpbiTOro ropusoHTanbHoro apeHaxa (A)
caMou3NUBaKLLMMUCA CKBaXXMHaMU obpasyeTt
KOMOUHUPOBaHHbLIN apeHax (B).
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B 3aBucumMocCTM OT NPMPOOHO-XO3AUCTBEHHLIX YCIOBUM MNpU
cO30aHMM  CUCTEM KOMOMHMPOBAHHOIO [peHaxa MoryT 6biTb
npeaycMoTpeHbl ABe CXeMbl ero pasmellenus (Puc.11):

e nrowagHas, Korga B AOMNOSHEHME K OTKPbITLIM KOMfeKkTopam,
CTPOAT 3aKkpbiTble TOPU3OHTasNbHble ApPeHbl WU K HUM
NOOKMNIYAKTCA  CKBaXWHbI-YyCUNUTENM  C  Warom, He
NpeBbILLaLWMM MONOBUHY PacCTOAHUS MeXay ApeHamu;

e JNIMHENHas, No KOTOPOW CKBaXKMHbI-yCUNUTENN pacnonararTcs
C onpegenéHHbiM LWwaroMm BOOMNb OTKPbITLIX KOJMSIEKTOPOB,
0Obl4HO YyCTpamBaeMbix He 4auwe 4em 4epes 800 - 1000
METPOB.
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Puc.11. CBeToagMHamMmyeckmi maket KOMOUHUPOBAHHOIO ApEeHa)ka npu
naowagHom U NMHENHOW CXxemax pa3MeLleHus.

YCnosusi NpUMEHEHNA KaXdoro W3 Bblle MNepeyucrieHHbIX
TUNOB [peHa)xka YyCTaHaBNMBalTCHA, MNpexge Bcero, Ha OCHOBe
aHanmaa rmMaporeoniormndyeckux OcobeHHOCTEN KOHKPETHOM
Tepputopun. [Ona  3TOM  Uenn  MOXHO  BOCMOSIb30BaTbCA
knaccudpukauven [O.M. Kaua [2] no cTeneHn ecTeCTBEHHOU
APEHNPOBAHHOCTU OpoLLaeMblx panoHoB (Tabn.1).
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B cooTteBeTcTBMM C 3TOM Knaccudukaumen ropusoHTasbHbIN
APEHaX  MepcrnekTMBeH B YCMNOBUSIX  NPEUMYLLECTBEHHO
OOHOPOLHOr0 CTPOEHUS TPYHTOB C KOO (PULMEHTOM PUSbTPaLINU
ot 0,01 go 1m/cyT 1 Gonee, npmn 6nM3kom (oo 5 M) 3aneraHuu
Bogoynopa. OH apdekTMBEH Takke B YCNOBUSX HEOOHOPOAHOrO
CTPOEHUA TPYHTOB C MaroMOLWHbIMXU (3-4 M) MOKPOBHbIMU
Menko3emMamu, Korga nosiBNsieTcs BO3MOXHOCTb BCKpPbIBaTb
XOpOLLO MNpoHULaeMble noactTunarwme (Necok, rpasvn, U T.4.)
CNou 1 yKnagplBaTb B HUX FOPU30HTarbHbIE OPEHBLI.

BepTukanbHbln  OpeHaXx  NepcnekTMBeH B YCNOBUSX
NpenMmyLLecTBEHHO HEOOHOPOAHOro CTPOEHUA MOYBO-TPYHTOB C
MOLLHBbIMU (15-45 M) NOKPOBHLIMM MeSIko3eMaMn, NOACTUNAEMBIMA
XOpOLLO NPOHULLAEMbIMM necyaHo-rpaBMNHBLIMU Cnosimu
MOLLHOCTbIO Bornee 5 M n BogonposoanmMmocTeio 6onee 100 M2/CyT.
OH MOXeT BbITb 3ahPEKTMBEH U NPU MEHbLLUEN BOOONPOBOANMOCTH
B ycrnoBusix criabon npoHuuaemoctn (MeHee 0,1 mM/cyT) NOKPOBHbIX
MEnKo3eMOB WM HaNoOPHOCTU MNOA3EMHbIX BOL NOACTUIIAIOLMX
cnoeB. OrpaHMyeHNs NO MOLLHOCTM MOKPOBHOIMO MersKo3ema
oOycrnoBneHbl TeM, YTO MPU MOLLHOCTAX MeHee 15 M Ha (poHe
BEPTUKaNbHOro ApeHaxa cosfaeTcs NPOCTPaHCTBEHHAS
HEepaBHOMEPHOCTb MO MNybuHe 3aneraHns TrpPyHTOBbIX BOA,
CKOPOCTU MX CHUXEHMA U TemMnam pacCofeHnsa Mo4YBO-TPYHTOB, a
Npn MoLHoCcTAX 6onee 45 M pe3ko BO3pacTalT COMNPOTUBMEHUS
MOKPOBHOIO MeJSiko3eMa W TepsieTcs rngpaBnMyeckasl CBs3b
PYHTOBbLIX BOJ, NOKPOBHOIMO Mesiko3ema, C NoA3eMHbIMU  BOAAMMU
noacTunarLmMxX CroéBs.

KOMOMHMpPOBaAHHbLIN  OpeHaX MNepcnekTMBeEH B YCIOBUSX
HEeoO4HOPOOHOro CTpOEHUs NOYBO-TPYHTOB, CNOXEHHbIX
MOKPOBHbLIMU cnabo NPOHULLAEMbIMU (0,01-0,5 M/CyT)
Meriko3emMamMm MOWHOCTbKO OoT 5 go 15 ™M M xopouwo
npoHnuaembiMn (6onee 10 m/cyT), noacTunarwWMMKU CRNOSIMU C
HanopHbiIMn M  6e3HanopHbIMM  MOA3EMHbIMM  BOAAMM.
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HenpnMeHMMOCTb KOMOWHMPOBAHHOIO [peHaxa B  YCIOBUSAX
MarilOMOLLHbIX MOKPOBHbIX MEJSIKO3EMOB OOBSCHAETCA TeM, YTO
yKnagka ero ropusoHTanbHoOro arnemeHta (rmybuHon 3-4 ™)
HenocpeaCTBEHHO B NOACTUNAOWME XOPOLLO MPOHULAEMbIE CrOU
NUCKNIOYaeT HeobXoOMMOCTb YCTPOMUCTBA €ro BepTUKasibHOro
anemMeHTa (CKBaXkMH). A NpyY MOLLHOCTSAX MOKPOBHbLIX MEJSIKO3EMOB
bonee 15 M HauuHalT Bo3pacTatb ero reounbTpauMoOHHbIE
COMPOTMBIIEHNA W rugpaBnMyeckne notepu. B ycnosusx xe
cnabon npPoHMLAEMOCTU MOKPOBHbIX Menko3emoB (MeHee 0,1
M/CyT, KOrga OpPEeHupytowwen CcnocoBHOCTbIO FOPU3OHTaNbHOM CEeTU
MOXHO MpeHebpeyb, eé MOXHO 3aMeHUTb HenepdOopUpPOBaHHbLIM
"rmyxum" BOLOOBOLOM, NULWb TPAHCMOPTUPYIOWMM LOPEHaXHbIN
CTOK, nocTynawLmm M3  CaMOM3NUBAKOLLUNXCA  CKBaXWH
KOMOMHMPOBAHHOIO ApeHaxa.

3. CnocoObI n TEXHONMOrnA CTponTenbCcTBa CUCTEM
3aKpbITOro ApeHaxa.

[MpakTnyeckn Bce, LMPOKO MNPUMEHSIBLUMECH B MNPOLUSIOM,
MeTodbl  CTPOUTENbCTBA  COBEPLUEHHbIX  TUMOB  OpeHaxa
paspabaTtbiBanMcb nnu npoxoamnu anpobaunto B Y3bekuctaHe Ha
obbekTax OCBOEHUS1 HOBbIX 3emenb [onogHon n KapLumHCKow
cTenen.

Tak, LWKNPOKOEe MPOn3BOACTBEHHOE BHELPEHME 3aKPbITOro
rOPM30HTarNbHOrO gpeHaxa, pasBepHyBLleecd B [[onogHom ctenu ¢
1956 roga, nNO3BOMMMNO MOMHOCTBIO OTpaboTaTb TEXHOMOrnto
CTPOMTESIbCTBA, OCHOBAHHYK Ha MexaHu3auuMm BCeX OCHOBHbIX
onepauun. B cooTBeTCTBMN C U3BECTHbIMU NpopaboTkamu (B.A.
AyxoBHbi, E.[l. TomnH n gp.) [3,4] CTPOMTENLCTBO 3aKPbITOrO
FOPU3OHTANbHOrO [ApeHaxa  OCYLeCTBMAASIOCb B OCHOBHOM
TpaHWENHbIM, Y3KOTpaHLWeEenWHbIM U BecTpaHwenHbIM cnocobamu
(Puc.12).

Cnocob cTpouTenbCTBa 3aBUCUT OT MOJSIOKEHUS YPOBHS
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FPYHTOBbIX BOA M TMNYOWHbI YKNagku OpeHa)ka; NUTONOrMYeckoro
CTPOEHUSI U XapaKTEPUCTUKN T[PYHTOB Ha ITON rnNyObuHe U
onpeaensieT BbIoOp KOHCTPYKLMM BOAONPUEMHON YacTu APEHbI.

Puc. 12. OnbIT NepBbIX MEXaHU3NPOBaHHbIX YKIIaA0K 3aKpbITOro

ropu3oHTaNbLHOro ApeHaXa TpaHwenHbiM apeHoyknagdmkom 30-3,0A B
CbipaapbuHckon obnacTtu
(Uppuraumg Ysbekuctada, Tom 2, c1p.240, TawkeHT 1975).

B cBow o4vepedb KOHCTPYKUUM BOOOMPUEMHOM 4YacTu MOryT
cucTeMaTuU3npoBaTbCs covyeTaHnem Tpyb4yaTon NNHUN
(ckBaxkHocTblO A0 0,3%) pasnuyatowencsa no sugam n matepuany
TpyO (KOPOTKOMEpPHbIE U3 KepaMuKW, MOpUCToro OeToHa wunu
acbecToueMeHTa; ANMUHHOMEpPHbIE - rnaakne unn roopupoBaHHbIE
nracTMaccoBble M3 MNONUATUNEHa WM NonuBMHUXNOpUOa) WUx
nepdopaunmn (3a3opbl B CTbIKax MexXay 3BeHbAMN Tpyb, oTBEPCTUS
B CTeHKax) wu MHOrootpasus UNbTPOBON  3aLUUTHI,
pasnuyatoencs no nNPoNCXoXOeHUo mMatepuana (eCTeCTBEHHbIN
N3 necyaHom MM necyaHo-rpaBUNMHON CMECWU; UCKYCCTBEHHbLIN U3
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CTEKINOXO0JSICTa, CUHTETUYECKUX BOJTIOKOH, HEeTKaHHbIX
NrNonpPoBUBHLIX MOMOTEH; KOMOMHUPOBAHHBIA U3 UCKYCCTBEHHOMO
mMatepuria M ecTtecTBeHHOW cmecn). [lpy 3TOM KOHCTPYKUUSA
BOOOMPUEMHON YacTu C PUIbTPOBON 3aLUNTON U3 eCTECTBEHHbIX
OOCbINOK  KOHAMLUMOHHOIMO  cocTaBa, saBnseTcd  Haubonee
NepCcrnekTBHON, TaK Kak obecrneymBaeT BbICOKYO BOOO3axBaTHYHO
CMOCOOHOCTL ApeHbl W €& HagexHyw paboTy B nobbiX
rmgporeosiorndyeckmx ycnosusix. CocrtaB (unbTPoBOM OOCHINKK
nogbuvpaetca B 3aBMCMMOCTM OT MeEXaHWYecKoro COCTaBa,
CBSA3@HHOCTM U (PUNbTPaLMOHHBIX CBOMCTB OPEHUPYEMOro rpyHTa.
Moabop Npom3BoaUTCS MO KPUTEPUSIM 3aLLUTbl APEHNPYEMOTO rpyHTa
OT (puNbTPaUMOHHBIX AedopMauuin (Ha KOHTaKTe “OpeHupyeMbli
FPYHT- ounbTp”’) U HEOOMNYLIEHNA NPOCLINaHUS U cydpdo3nMm YacTuLy
dunbTpa Yepes BOOOMPUEMHbIE OTBEPCTUS B TpyDYaTyro NUHUIO (Ha
KOHTaKTe “counbTp — nepdpopaums’). MNMpuyem, BOLONPOHNLAEMOCTb
nogobpaHHoro dounbTpa OOMKHA ObiTh Bbile BOAOMNPOHMLIAEMOCTHU
OpeHnpyeMoro rpyHTa He MeHee 4em B 5-10 pas.

TpaHWwenHbln N y3KOTPaHLUENHbIA Cnocobbl NPUMEHUMbI B
YCNOBUAX  YCTOMYMBLIX  TPYHTOB,  CMOCOOHbLIX  obecneynTb
BEpPTUKAIIbHOCTb CTEHOK, OTpbiBaemMon TpaHweun. [lpuyem ecnu
nepBbIn CrNocod NPUMEHUM, TOMbKO Npu rnMybuHe rpyHTOBbLIX BOA
HWXe OHa OTpbliBaeMoMn TpaHLeun, TO BO3MOXHOCTN BTOPOro Lumpe,
N OH MOXET MPUMEHATBCA U Mpu rrybuHe TPYHTOBLIX BOA Ha
ypoBHe wunn paxe Bblwe (o 0,5 M) OTMETKM 3anoxeHusd
BOLONPUEMHON YaCTu OPEHbI.

BecTpaHLwenHbIN cnocod NpUMeHUM B NOObIX YCOBUSIX, Kak
YCTOMYMBBLIX, TaK W HEYCTOMYMBBLIX TFPYHTOB, HO B OCHOBHOM
npegHasHavaeTcs AN YKNagakv gpeHaxa npu 65iM3kom (HacKoJSbKo
NO3BOSIAKOT  YCMOBUA  MPOXOAMMOCTM  MEXaHM3MOB)  YpOBHE
3aneraHus rpyHToOBbIE BOJ,.

HesaBuncnmo ot cnocoba CTpoOUTENbCTBA, TEXHOMOMMYECKUN
MNpoLieCcC COCTOUT U3 CneayroLmx OCHOBHbIX 3Tanos:

NOArOTOBUTESIbHBLIA - BLIHOC NPOEKTa B HaTypy, MOAroTOBKa
Tpaccbl  OpeHbl, KOMMSekTauns obbekta  HeobxoonMbIMU
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MaTepuanamu,

OCHOBHOMU - pbITbe TPaHLUEW UNU LLenen, yknagka gpeHaxxHomn
NNHUN,

BCOOMOraTeflbHbln - JoCTaBKa CTpoMMaTepuanoB WU
KOHCTPYKLUWUKW, NX packriagka no TpacoMm ApeHbl,

3aKNYNTENbHbIN - ObpaTHas 3acbinka TpaHLen Unu 3agernka
LLlenien, yCTaHOBKa COOPYXEHUW U NSIaHNPOBKa Tpacchl ApeH.

B komnnekce MallMH, MCNONb3yemMblX Ha CTPOUTENLCTBO,
Beaywen aBnseTcs OApeHOoyKnagyuK, KOTopbii, B 3aBUCUMOCTU OT
Xapaktepa gencteus  paboyero opraHa M NapamMeTpoB
OTKpbIBAEMOW TpaHwen (wenu) MoxXeT OblTb TpaHLIENHbIM,
y3KOTpaHLWwenHbIM K 6e3TpaHLwenHbimM (Tabnuua 2).

MpuHUMN  paboTbl  TPaAHLWEWMHbIX W Y3KOTPaAHLLUENHbIX
ApeHoyKnag4nkos, € paboynmm OpraHOM aKTUMBHOIO [OENCTBUSA,
COCTOMUT B OOHOBPEMEHHOM U HenpepbiBHOW OTPbIBKE TpaHLLew,
YKNagkun OpeHbl, Ha4yMHas OT yCTbs A0 €€ ucTtoka. [MpuHumn xe
paboTbl 6ecTpaHLLIENHbIX OPEHOYKNaQ4YMKOB C paboyMm opraHom
MacCUBHOIO [OEWCTBUA, OTNMYaeTCHd IuWb TeM, 4YTO TPYHT He
paspabatbiBaeTCss M BMECTO TpaHLEeN npopesaeTcd Liernb
Heobxoaumon rnyOuHbl, Kyaa yKnagblBaeTcsl OpeHaxHble Tpyobl.
[Mocne npoxoga Takoro pabo4yero opraHa wWernb CMblKaeTcs, a Ha
MOBEPXHOCTU OCTAlOTCS BaNnMKM BCMYyYEHHOro rpyHTa.

Mpn TpaHwenHomM cnocobe CTpoOUTENbLCTBA MPUMEHSAIOTCS
apeHoyknagunkn  3[-3,0, OTL-406 c nogayen B  Cyxyto
TPaHLLE KepaMUYeCKUX WM TFOHYapHbIX pacTpybHbiX Tpyb B
KpyroBon necyaHon obcbinke. [lpn 9TOM BoOAONpUEMHAasi 4acTb
Tpyb4yaTon NIMHUM OCTAETCA B HWXKHEN TPeTu guameTpa pacTpyba
repMeTMYHO 3aKpPbITOro B BEPXHEN YaCTM.

HpeHoyknagumnk 3[-3,0 paboTtaeT ¢ NOCTOSAHHOM rNy6uHoOM
KonaHusa 3 M, HeobxoauMbIM YKNOH ApeHbl (He meHee 0,001)
obecrneynBaeTca npoaBMXKEHMEM MO 3apaHee ChfiaHUPOBaHHOM
nog 3adaHHblA YKIOH Tpacce. [nsa yknagku ApeHbl Ha 60ombLuyto
rnyouHy, nnaHnpyemas Tpacca yrnyonsercs Ha
COOTBETCTBYIOLLYIO BENUYMHY, 06pasyda Tak HasbiBaemMoe "KopbITO".
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B TO Xe Bpemsa pgna pgpeHoyknagyuka OTU-406 Takou
HeOBOXOOMMOCTN HET, TaK Kak OH CHabxXeH nonyaBTOMaTU4ECKOM
CUCTEMOW BblOEPXKUBaHUS 3a4aHHOrO YKNoHa no KanepHoMmy Tpocy
N MOXET BECTU BeccTyneH4yaToe perynmpoBaHue rnyouHbl yKagku
ApeHaxa o 4,0 m.

Mpwn y3KOTpaHLEeNHOM crnocobe cTpouTenbCcTBa
apeHoykgagunkammn  OTU-406A, [OY-35-02, OY-301, OTI-4,0
NPUMEHSIOTCA  roppupoBaHHble  NfiacTMaccoBble  Tpybbl C
dUNbTPOM M3 NecyaHoM CMeCcU KOHOULMOHHOrO coctaBa Wnu
KOMOMHUPOBAHHbIM C MNEecYaHOM CMeCbld HEeKOHAWMLMOHHOIo
COCTaBa M UCKYCCTBEHHbIM pPYNOHHbIM MaTepuanom (Puc.13).

MpuMmeHeHne dUNbTPOB TOMNBKO N3 UCKYCCTBEHHbLIX PYMOHHbIX
mMaTtepuanos AOMyCTUMO NULWb NPU YKNaake APEH B CyxXue rPyHThI
C KoapdpuumneHtoMm dunbTpauum bonee 0.3 M/cyT Tak, Kak npu
paboTe B BOOOHACHILWEHHbIX Pa3XWXEHHbIX FPYHTax NPOUCXOaUT
NX KonbMaTtauus, a B rpyHTax C MeHbLUen BOAOMPOHULAEMOCTLIO
CHWXaeTcHa Bofo3axBaTHasd cnocobHOCTb ApeH.

Mpn OBecTpaHwenHoM crnocobe cTpouTenbCTBa MOXET
NPUMEHATbCA ApeHoyknagunk Tuna MO-12, npencraBnsownm
cobon camoxogHyd MawuHy Ha 0Oase Tpaktopa K-701 Ha
[YCEHUYHOM (M3 3fIEMEHTOB ryceHWYHou uenu Tpaktopa T-130[)
X04y C HaBeCHbIM NacCuMBHbIM PaboyunmM opraHoM 4vepes, KOTOPbIN
npoTackmearTca nepdopnpoBaHHbIe MNfiacTMaccoBble TPybbl C
TKaHeBbIM (punbTpoM. [Na yKnagku gpeHaxka B YCNoBUAX FPYHTOB
C HN3KOWN NPOHNLIAEMOCTbLIO bonee NepCcnekTUBHbIM
npeacrasnsetca  gpeHoyknagumk  BAM-300, nossonsoowmn
yKnagblBaTb nnactMaccoBble TpyObl C necdaHbiIM UITbTPOM,
obecneynBarolMM OONbLIYIO BOAOMPUEMHYKO CMOCOBHOCTL U
HagéXHoCcTb ApeH. B Toxe Bpemsa npu npumeHeHun BOM-300,
ncxoga M3 HeEODXOOAUMOCTU MPUNOXKEHUS 3HAYUTESbHbBIX TArOBbIX
yCUNUM ONs NpoTackuBaHWA B TPYHTe MaccuBHOro paboyero
opraHa, TpebyeTcsa koMmnnekTaunss AOBYMS AOOMOMHUTESbHbIMU
TpakTopamu Tuna 03T -250.
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1 - mseau, 2 - nebedka, 3 - nodsecka paboyezo opeaHa;
4 - paboyuli opaaH, 5 - npodonbHbIl mpaHcriopmep, 6 - nodbeMHas pama; 7
- bapabaH ¢ mpybol; 8 - byHKep, 9 - 3aUumHbIl KoXyX; 10 - Npuxum,
11 - KpoHWMelH, 12 - 2udpocucmema.
Puc. 13. Y3koTpaHLwenHbln ApeHoyknaadmk mapkm ATM—4.08
TPaHCNOPTHOM NONOXeHUU 1 obLias cxeMa APEeHOYKIaa4mMKoB
B pabovem NofioKEHUMW.

B 80-90-x romax B Y30ekuctaH Obinm  3aBe3eHbl
y3KOTpaHLWerHble APEeHOYKNagyMkm cynepruraHTbl 3apybexxHoro
npousBoactea kak DYNAPAC (l'epmanHuna) n STEENBERGEN
(Mlonnangusa) (Puc. 14):
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a) "BSS-4000 Steenbergen Hollanddrain

6) DYNAPAC 525
Puc. 14. lNpouecc yknaaku 3akpbiTOro ropu3oHTanbLHOro ApeHaxa
cynepruraHtamuy 3apyoexxHoro npon3BoacTBa.
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Mpu 6ecTpaHwenHOM criocobe CTponTenbCTBa NPUMEHSAIOTCS
apeHoyknagumkn tuna MO-12 n BAM-300. Ecnu npumeHeHune
nocrnegHero ApeHoyknagduka TpebyeT TOYHOM  MNIIaHUPOBKM
Tpaccbl No4 YKMOH APEHbI, TO NPUMEHEHME NepBOro, cHabXXeHHoro
aBTOMaTU4YECKON CUCTEMOM BblAEPKMBAHMUS 3aaHHOrO YKroHa no
nasepHoOMy Inydy, WUCKNoYaeT HeobXoaAMMOCTb B 3TUX paboTax
(Puc. 15).

Puc. 15. bectpaHwenHbin apeHoyknagyvk M-12 B TpaHCNOPTHOM
NMONOXKEHUU

[Mpu cTponUTENLCTBE NOPU3OHTANBLHOIO APEHaXxa KOMMSIEKCHO-
MeXaHN3NpPOBaHHbIM CNOcobOM Hapsgy C Beayllen MalluHOW
NPUMEHSIOTCA U BCIOMOraTenbHasi TEXHUKa B BUAE:

- CKpenepoB waW aBTOrpernaepoB ONs  MAaHUPOBKM  NyTU
ApeHoyKnag4vnka, Tpaccbl APeHbl nocne eé yknagku n obpaTHowm
3acbInkKu;

- aBTocamocBanoB  Ans noaBo3a  APEeHaXHbIX  Tpyo,
dunbTpyoWMX MaTepuanoB, OSfIOKOB YCTbEBbLIX W UCTOKOBbIX
COOPY>XEHUN, CMOTPOBbIX KOSNTOALEB;

- Bynbao3epoB ANs pasgBuUraHus KaBanbepoB OT KOSifekTopa u
yCTbsl [OpeH, oOpaTHOM 3acbiNKM TpaHWeEW [OpeH, BblIEMOK U
KOTNOBaAHOB,
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- MOrpy34yMKoB ANS 3arpys3kn necyaHo-rpaBUNHBLIX PUNBTPOB Ha
aBTocamMocBanbl  Npu  UX  goctaBke K  paboTarowemy
APEeHOoYKNaa4nky ¢ NnpuobbLEKTHOrO cKnaaa;

- aBTOKpaHOB AJ151 MOHTaXa CMOTPOBbIX KONOALEB, YCTLEBOIO U
NCTOKOBOIO COOPYXXEHUN;

- 9KCKaBaTOpOB, A4S OTPbIBKM YCTbEBOrO KapmaHa 1 3abOMHON
TpaHLwWeu, yCTaHOBKN OpeHOoyKnag4ymMka Ha OTKOCe KOmSieKkTopa.

LLlnpokoe npounsBoACTBEHHOE BHEOpPEHWEe BepTUKarbHOro
apeHaxa B Y3bekucrtaHe 6bIo0 Havato € KoHua 50-x roaos.
HakonnenHbin onbit  (H.M. PewetknHa, X.WN. HAxkybos) [9]
ybeantenbHO foKasan BbICOKY0 3ddEKTUBHOCTbL CTPOUTENbCTBA
CKBa)XMH Oosfbllero guvametpa C MOLWHOW necyaHo-rpaBUNHOM
dunbTpoBOn 06CbINKON, obecnevnBaroLLen He TONbKO MOBbILEHNE
BOJ0O3axBaTHOM CMOCODHOCTU CKBaXWH, HO N YBENMYEHME CPOKa eé
B6e3oTkasHon paboThl.

Mpouecc  cTpouTenbCTBa  BbICOKOAEOUTHBLIX  CKBaXXWH
BEPTMKaANbLHOro ApeHaxa BKIo4vaeT B cebs paboTbl no OypeHuto
CKBaXXWHbI, 06cagke aKcnnyaTaunoHHOW KOSMOHHbI, COCTOSLEN U3
BOLONPMEMHON M BOOONPOBOAALLEN 4YaCTeW, 3acbinke nec4aHo-
PaBUNHOWM  CMecun, TMpPoOMbIBKE  UNBLTPOBOM  OBCHLINKM U
CTPOUTENBHOMN OoTKauke. Hanbonee 9P PEKTUBHBIM B
CTpOUTENbCTBE BEPTUKANbLHONO ApeHaxa sSABnsnocb ©OypeHue
CKBaXXWH POTOPHO-BpaLlaTeSibHbIMU crnocobamu, Mo3BOSIAOLWLNMU
PE3KO MNOBLICUTL CKOPOCTb MPOXOAKA W YBENMYUTL AnaMeTpsbl
bypeHns go 1200 wmm. bypeHne aTumm cnocobamm MOXeT
NpOBOAMTBLCA MeTogamMu NPAMON N 0b6paTHON NPOMbIBKN.

[Mpn BypeHnn MeTogoM NPSIMON MPOMbIBKU, OCYLLIECTBIAEMOM
cTaHkamn Tuna YPDB, yCTOMYMBOCTbL CTEHOK CKBaXXMHbl N BbIHOC
BblOypeHHON nopoabl u3 3aboa obecnedymBaloTCs C MOMOLLbHO
MWHUCTOrO pacTBopa, MNoJaBaeMoro creyuanbHbiM HaCOCOM
Yyepes bypunbHble Tpybbl (Puc. 16). HegoctaTtkom, caepXvBaBLUnM
NPUMEHeHne 3TOro MeToaa, Npu CTPOUTENbCTBE BEPTUKASIbHOIo
ApeHaxa fBngeTCs MNUHM3auMs CTEHOK CKBaXWMHbI, CHUXaroLas
BOJOOTAAYy nnacta v 4ebuTt CKBaXKMHbI.
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Mpn 6ypeHnn metogom ob6paTHOM MPOMLIBKM YNCTOWM BOLOW
ctaHkamu Tnna ®A-12 nnn 16A15 yCTOMYNBOCTL CTEHOK CKBaXXKUHbI
obecneunBaeTcs NpPOTUBOAABIEHNEM, co3gaBaeMbIM n
HenpepbiBHO nogdepXuBaembiM, CcTonbomM BOoAbl B  CTOMeE
CKBaXXMHbl, @ BbIHOC BbIOYPEHHOW MOPOAbl OCYLLECTBNSIETCS €é
BblCacblBaHMEM BMECTE C BOAOW 4Yepe3 HaKOHEYHUK OypuribHOro
MHCTPYMEHTA U LUSIAHrM creymanbHbiM HacocoM. [JocToMHcTBaMu
9TOro MeToda, cTaBlwero Haumbornee nNepcnekTUBHBLIM MNP
CTPOUTENBbCTBE BbICOKOOAEOUTHBIX CKBaXXKUH, SIBAAKOTCS Hapsigy C
BbICOKOM CKOPOCTbIO MNPOXOAKM, Iyyllee KayeCTBO BCKPbITUS
BOOOHOCHOIO  Crosl, WCKIOYEeHMEe TpyaoeMkmx paboT no
pasrnnHM3aumn n NPOMbIBKE CKBaXKMHbI.

[MpakTMka OypeHust CKBaXKMH BepTUKANbHOIO ApeHaxa
MeToAOoM oDbpaTHOW NPOMbIBKM NOKa3bIBaAET, YTO ANst obecneyeHus
HeobxoaMMOoro rMapoCcTaTUYECKOro MNPOTMBOOABMEHUA B CTBOJME
CKBaXXMHbl TpebyeTcs pasHuua OTMETOK Mexay MNOBEepPXHOCTbIO
3eMfN C UCXOOHbLIM YPOBHEM TIPYHTOBbLIX BOA4 He MeHee 3 M. B
NPOTMBHOM Cry4yae OypOBOW CTAHOK AOSMKEH YCTaHaBMMBATLCA Ha
3eMnsaHon Hacbinu. Boga ana ©OypeHuss OorkHa noaaBaTbCH
NOCTOSIHHbIM TOKOM C pacxogom (He meHee 30 n/c) cosgaromm
HeobOxoauMble, On9 BblHOCA BbIOYPEHHOW MOpPOoAbl, CKOPOCTU
ABWXeHUs1 NpoMblBHOM Boabl (4o 1,5 — 2,5 m/c).

Onsa 9atoro Ha pacctosgHun 10-15 M OT  CKBaXXMHbI
ycTpamBaeTcsli MOBEPXHOCTHbIN (rNybnHOM He MeHee 1 M)
noanuTbiBaloWnM H6accenH, raoe noaaepXmBaeTcsl MOCTOSHHbLIN
ypoBeHb Boabl. [locTynatowas wn3 6accenHa B  CKBaXWUHY
NpoMbIBHas Boga B npouecce 6ypeHusi BbiCacbiBaeTCs BMeCTe C
BbIOypeHHON nopogon 13 3abod n oTBOAMTCH B coobuiatowencs ¢
noanuTbiBaloWwmMmM  6H6accemHomM  OTCTOMHMK, OCBeTNndeTcsas B
npouecce ocefaHusi B3BELUEHHbIX YacTul, U BHOBb CTEKAET 4yepes
nognutbiBaloWnM 6accenH K yctbto. [pn aToM 06bemM OTCTOMHMKA
AOIMKEH NpeBbLILAaTh reoMeTPUYECKNN OO bEM CKBaXXUHbI HE MEHEE
4YyeM B 2 pa3sa.
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B npouecce 6ypeHna no BbIHOCY BbIOypeHHOM Mopoabl
KOHTPONUPYETCS NUTOSTIONMYECKNA paspes, N YTOUHSTCS rpaHuLbl
BOOQOHOCHOrO nnacta Ang pasMeweHust B HEM BOAONPUEMHON
4YacTN CKBaXKMHbI.

O6cagKy CKBaXKMHbl JKCMniyaTalMOHHOW KOMOHHOM K3 Tpyb
anametpom o 0,4 M HauuHalT CO crnycka BOAOMPUEMHON
dMNbLTPOBOM YacTu C LieneBon nepdgopaumnen (CkBakHocTbio 20-
25%) Hag meTpoBbiM OTCTOMHMKOM. O6cagky npoBoaAT nyTem
NOCTENEHHOro HapalinBaHud, onyckaembix Tpyo Ao ynopa B 3abon
CKBaXXMHbI Ha MPOEKTHYIO ryoOunHy.

O6chbInky BOLAOMPUEMHON nepdopupoBaHHOM YacTu
Tpyb4YaToOn KONOHHbI NPON3BOAAT NecyaHo-rpaBUNMHON (PUNbTPOBOM
CMecbio crneuuwanbHo nogbupaemoro (B 3aBUCUMOCTU  OT
Xapaktepa rpyHta BOAOHOCHOro nfiacta) coctaBa C KPYMHOCTbIO
dopakuun oo 10 MM NpM KOHTaKTe C Neckamy MeSiKO3epPHUCTLIMU,
o 20 MM npu KoHTakTe ¢ neckamu cpegHesepHucteiMn 1 o 30
MM MPU KOHTaKTe C Nneckamum KpynHO3epHUCTbiMU. [lpn aTom, B
cootBeTCcTBMN C pekomeHpaunmamm CAHUUNPW, cooTHowweHue
cpedHuUX OuamMeTpoB YacTtuy dounbTpoBon cmecn Dsp n rpyHTa
BOLOHOCHOIo nnacta  dsp, Bblpaxxaemoe MEXCITONHbIM
koadppuuneHtom &= Dso/dsg, 4OMKHO COCTaBNATbL MPU KOHTaAKTE C
neckamn MernkosepHuctToelMmn §=15-20, cpegHesepHUcTbiMKM §=20-
25, KpynHo3epHUCTbiMK §=25-30. KoadpdnumMeHT HeEOQHOPOOHOCTM
JunbTPOBON CMECHK, BblpaXkaeMbll COOTHOLLEHMEM OMaMeTPOB
yactuu, cogepxawmxcs B ee coctaBe meHee 60% (Dgo) U MeHee
10% (D10) pormkeH coctaBnatb = Dgo/ Do = 5-10.

CTpoutenbHas oTKa4yka, BblnofHAeMasi 0OblYHO 3pnndTHOM
YCTaAHOBKOM W npoBoAMMas cpasy Xe Bcneg 3a 00ChbINKou,
SABNAETCA 3aBeplLuarolym 3TarnoMm YCTPOWUCTBaA BOLOMNPUEMHOM
4acTU BbICOKOOEOUTHbIX CKBaXXMH BepPTUKaANbHOrO ApeHaxa.
dopmupoBaHue npu 3TOM YCTOMYMBOrO MNecYaHo-rpaBUMHOIO
dunbTpa NPOUCXOANUT 3a CYET TOro, YTO B NEPUOL CTPOUTENBHOM
OTKa4yknM Hapsady C OYUCTKOM MOSIOCTU CKBaXKMHbI BOKPYr OOChINKK 1
BOJOHOCHOro nriacta 4yepes nopbl punbTpa N OTBEPCTUS KapKaca
BbIHOCATCA MeEnKue 4acTtuubl, a 6ornee KpynHble OTnaratTcs Ha
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ero BHeLLUHen NOBEPXHOCTU, co3gaBasd KPYMNHOMOPUCTLIN OUIbTP C
OYeHb ManbIMu1 rMapaBnMYeCcKMMU COnpoOTUBNEHNAMMN.

[Mpn ycTpomncTBe BOOOMPUEMHOMN YacTU B MESIKO3EPHUCTbIX
neckax BO u3bexaHne AONUTENbHOIO MeCKOBaHUS CTPOUTESbHYIO
OTKayKy criegyetr HayuMHaTtb C MarnbiX pPacxodoB MOCTENEeHHO
nepexoasa Ha 6onbLune.

Mpwn yCTponcTBe xe BO4OMNPUEMHON YyacTu B
KPYMHO3EPHUCTLIX MNeckax, HanpoTUMB OTKaykKy Ha4dnHalwT C
MaKCUMarnbHbIX pacxofoB, CNOCOOCTBYHOLMX YCUITEHHOMY BbIHOCY
MEenKux 4actuy, M MOBbIWEHUIO MPOHMLAEMOCTU MPUPUNLTPOBON
30Hbl. B Kaxgom cnydae a3pnudTHaa oOTKadyka BegeTca [0
OCBETMEHUS BbIBOAUMOW BOAbl W  MpeKkpaweHUs BblHOCa
MeXaHNU4YeCKNX NpUMecen.

Mocne 3aBepLUeHund CTpOUTENBLHOMN OTKa4Kn B
aKcnnyaTauMoHHYKO  KOSIOHHY  yCTaHaBfMBaeTCA  MOrpyXXHom
aneKTpoHacoc TMna oLUB, COOTBETCTBYIOLLNN

NPOUN3BOAUTENBHOCTU CKBaXXUHbI BEPTUKANBHOIO ApeHaxa.

CTponTenbCTBO CUCTEMbI 3aBeplUaeTCsl  MNOAKIOYEHNEM
Hacoca K CTaHUuMW yrpaBfieHUs, pasMeLlaeMon B 3aKpbiTOM
NOMELLEHNN MPU CKBAXKMHE.

MpounsBoacTBEHHOE BHeapeHue KOMOUHMPOBAHHOIO
ApeHaxa, BnepBble Hadanocb B 80-x rogax Ha obObekTax
KaplmnHckon ctenn. OToMy NpeallecTBOBanu LUMPOKUE OMbITHO-
NPON3BOACTBEHHbLIE nccnenoBaHus CAHNPU (Puc.17),
no3sonmBlUME oDOCHOBaTb  UenecobpasHOCTb  MNPUMEHEHUS,
oTpaboTaTb KOHCTPYKTUMBHOE WCMNOSIHEHME WU pa3paboTaTb CXeMb
pasMeLleHns U NPUHUKUMNbI pacdyéTa M NPOEKTUPOBAHUSA, a Takxke
pekoMeHOoBaTb TEXHOMOIMMK CTPOUTENbCTBA KOMOWUHMPOBAHHOIO
ApeHaxa, obecrnevmBalolLyld €ro BbICOKYD MESIMOPaTUBHYIO
adpeKkTnUBHOCTL [6, 7, 8].
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Puc. 17. dpeHaxHag nabopaTtopuga HIMO CAHUNPWU n dunbTpaunoHHbIn

JI0TOK

44



OCHOBHbIM KOHCTPYKTUBHbLIM 371EMEHTOM KOMOWHMPOBAHHOIO
ApeHaxa SBNSAKTCS CaMOWU3NUBAOLIMECS CKBaXXUHbI-yCUNNTENN
NOBbILLEHHOW BOAO3axBaTHOM crnocobHocTn. OHM npeactaBnsloT
cobon OypoBble CckBaxuHbl AuameTpom 0,5 M, obBCaXeHHble
NfacTMaccoBbIMM UM acbecToUEMEHTHBIMU TpybamMn anameTpom
0,1-0,125 m. BogonpuemHas 4actb anuHon He 6onee 10 -15 wm,
obopyayetca weneson nepdopaumen (TonwmHon 3-4 MM U
AnvHon 100MMm) npu ckBaXHOCTU 5-6 % W 3aliuwaeTcs necyaHo-
rpaBUNHBLIM PUNBTPOM.

Moabop hunnbTpoBOM OOCLINKM OCYLLECTBASETCSA NO aHanorum
C BEPTUKANbHbIM OPEHAXOM MO OTHOLUEHWUID CPedHuX OnamMeTpoB
yacTtuy, unbTpoBon cmecn Dso M gpeHunpyemoro rpyHTa dso,,
BblpaXXaeMoMy 4Yepe3 MEXCNOMHbIN KodpduumneHT &= Dso/dso.
OpHako, Kak nokasanu HabnwgeHus, ycroBus paboTbl CKBaXKWUH
KOMOUHMPOBAHHOIO ApeHaxa (Hebornblune 3Ha4YeHUsi CKOPOCTEWN,
rpagueHToB W ydenbHbiX OebMTOB) NO3BONSKOT  CHU3UTb
TpeboBaHus, npegbsBngemMble K unbTpaMm BepTUKaNbHOro
apeHaxa. C y4étom 3TMx ocobeHHocTeM MoryT ObiTb
peKkoMeHOoBaHbl cneaytouine BESTMYNHBI MEXCNOMHbIX
KO3 (PULMEHTOB:

§=30-35 ona KpynHO3EPHUCTbIX BOAOHOCHbIX MECKOB;

§=25-30 ons cpegHe3epHUCTbIX U

§=20-25 onsa MenKo3epHUCTbIX

npu Ko3adPUUNEHTE HEOQHOPOAHOCTN (PUNLTPOBON OBCHINKM

- Deo/D1o = 2-5.
Mpn aTOM, €ecnnu MUHMMAanbHLIE pa3Mepbl YacTul O6CbIMKN,
obecneymBarwoLime yCcTOon4mBoe cBogoobpasoBaHue y

nepdopauymoHHbIX wenen, gnuHon 100 mm 1 WMprHON 3-4 MM,
coctaBnsaoT Dpyin = 1,8 MM, TO MakcuMarnbHble NMPUHUMAKOTCA AN
MEenKO3epHUCTbIX BOAOHOCHbLIX FPYHTOB B npegesniaXx Dmax =10-20
MM, cpeaHe3ePHUCTbIX Dmax = 20-30 MM 1 KPYNHO3€PHUCTBIX Dmax
= 30-40 mm.

Takast KOHCTPYKUMNA CKBaXXUHbl M TEXHOMOrNS €€ ycTponcTea
npu 6GypeHnn 6e3 nNPUMEHEHUS TMIMHUCTOrO pacTtBopa C
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nocnepywowen obcagkon, o06CBHINKOW W  He3aMeaSITENbHON
OTKa4KOW, BbINOMHAEMbIX B €OMHOM TEXHONOMM4YEeCKOM LMKIEe C
NoAKMYeHNnEeM ycunurtenemn K ropu3oHTanbHOW ceTn,
obecrneumBaloT  3Ha4YUTENbHOE  MOBbILLIEHNE  BOOO3axBaTHOM
CNoCcOBHOCTM KOMBMHNPOBAHHOIO ApEeHaxa.

Becb TEXHOOrn4YeCcKnm npouecc cTpouTenbCcTBa
KOMOMHMPOBAHHOIO ApeHaxa BKIOYaeT crneayowme Buabl pabor:
- bypoBble - nogrotoBuTenbHas pabota, OypeHue, cnyck

PUNLTPOBOMN KOJSIOHHbLI, 3acbinNka rpaBUNHO-MECYaHOW CMecu B
3aTpybHOE NPOCTPaHCTBO U CTPOUTENbHAs OTKAYKa;

- 3eMMSHble - PbiTbe COEANHUTENbHOW TPaHLUEN MOAKIYEHNS
BepTUKAlIbHbIX BOAOMPUEMHbLIX 3fIEMEHTOB K TOPU3OHTarbHON
ceTn, pyyHasi gopaboTka n NogroTtoBka MeCT coeauHeHud, pasdop
domnbTpoBOM 0BCHINKN U OBpaTHas 3achblinka rpyHTa;

- MOHTaXHble - cbopka y3roB COMpPsSXXeHUsT BepTUKanbHOM
BogonogbeMHOM  TpyObl € BogooTBOAsAWEN  Tpybonm U
FOPU30OHTaNbHOW OAPEHOMN.

Tak, kak bypeHue cTtaHkammn Tuna PA-12 6e3 rMMHUCTOro
pactBopa  MeTo4OoM obpaTHOM  MpPOMbIBKK,  Hambonee
a(pdpeKkTUBHOE AN CKBaXXMH BEPTUKANbHOro JpeHaxa, u3-3a psga
OpraHn3auMOHHO-TEXHUYECKUX  CIOXHOCTEN  (HeobXxoaMMOCTb
ycTponcTtea baccerHa ¢ 60nNbWUM U NOCTOSIHHbIM 06BEMOM BOAbI;
BO3MOXHOCTb MNpopbiBa BOAbI B  3aKpbiTble  OPEHbl  NpU
pasMeLLLeHNUM Ha HUX CKBaXXMH U T.[.) OKa3anocb TEXHOJIOMMYeCcKu
HenpuemsnembiM MNpu  YCTPOMUCTBE CKBaXWH KOMOWHMPOBAHHOMO
ApeHaxa, Xapaktepusyrwmxcsa Hebonblon rnyobuHom M yacTbiM
pasMeLLeHneM, TO peKkoMeHOyeTCs MeTon NPSMOW MPOMbIBKU C
nomoLbio 6yposoro arperaTta Tuna YPB-3AM (cm. puc.16).

Mpn aTOM Hebonblne pasmMepbl ycunuTenem U MeHbLuas
NPOOOIMKUTENBLHOCTL MX YCTPOMCTBA MO3BONSAKT OCYLLECTBIATb
OypeHne 4uctom BoOOOWN, obecneuvmBasi YCTOMYMBOCTb CTEHOK
CKBaXXMHbI pasXmKeHHbIM pacTBOpoM, obpasyemMbiM Npu Npoxoake
MOKPOBHOro Merkosema. CTpouTenbHasi OTkayka, B 9TOM Criyyae
BblNosiHAeMas Bcreq 3a obcagkon Tpyd n obcbinkon mnbTPOBON
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cMecu, npegHasHadaeTca He OnNgd  pasrnuHuM3aumm  CTEHOK
CKBaXXMHbI, a JMwb Ond  ¢OpMUPOBAHUA  YCTONYMBOM
BOOOMNPUEMHON YacTun ycunutenen, obnagarowen MMHUManbHbIMN
COMPOTUBIIEHUAMMN.

[Mpouecc MOOKMIOYEHNA  CaMOU3NUBAKOWMXCA  CKBaXWH
ycunutenen, Kak npaBwuno, BbIMOJSIHAEMbIA B YCIIOBUSAX
MOCTOSAHHOrO MOCTYMJSIEHUA TPYHTOBbLIX BOL W MOATOMMNEHUS
COEOQMHUTENbHOM  TpaHLWEeW MNOAKMNKYEHUsl, OCODEHHO  npu
COMPSKEHMN C 3aKPbITOM TOPU3OHTaNbHOW ApeHon, Tpebyet
HenpepbIBHOCTU U BbICOKOW OMepaTUMBHOCTU MpPWU MPOU3BOACTBE
pabot (Puc.18).

--'|'| =~.1;t'i,1-1'
+f -6 4N}
' o

3 - punbmpoesasi obcbirka CKeaXuHbl; 4 - MPOUHUK;
5 — so0oomeodswas mpyba; 6 — baHdaxx c omeodom; 7 - mpyba OpeHbI;
8 - punbmpoesasi obcbinka OpeHbl; 9 — 020/1080K CKBAXKUHAI.
Puc. 18. Cxema KOHCTPYKLIMIA CONPSXKEHUS C 3aKPbITON FOPU30HTaNbHOM

OPEHON.
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Puc.19. lNpouecc nogknoyeHUs BepTUKanbHbIX CKBaXXU

H-YCH

ropu3oHTalIbHON CETHU.
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BbinonHeHne atoro TpeboBaHua obecnevmBaeTcsi NPOCTOTON
N NErkoCTblD KOHCTPYKUMIA MNacTMacCoBbIX COEAUHUTESbHbIX
y30B, MO3BONAKOWMX MNPoOBOAUTL  ObICTpoe U HagéxHoe
COMPSKEHME BEPTUKANbHOMO W TOPU3OHTANIbHOrO 3fIEMEHTOB
KOMOWHMPOBAHHOIO ApeHaxa faxe npu becrnpepbiBHOM MNPUTOKE
BOAbl N0 obpe3aHHoM (Ha ypoBHE BOAbl B ApeHe) BOAONOABEMHOM
Tpyde n pasobpaHHon unbTPOBON 0OCLINKE CaMoU3NMBalOLLENCS
CKBaXXuHbI (Puc.19).

BonbwnM  OOCTOMHCTBOM  PEKOMEHOYEMbIX  KOHCTPYKLUUI
NOOKMNIOYEHNS ABMSIETCA TO, YTO OHM MO3BOSISAOT KOHTPONUPOBAaTb
paboTOCNOCOBHOCTL CKBaXWH MPU UX MPUEMKE W JKcnnyaTauuu,
obecneynBalOT HaAEXHOCTb KOMOMHMPOBAHHOIO [peEHaxa WU ero
PEMOHTOMNPUroaHOCTb.

Mpn cTpouTenbcTBe KOMOMHMPOBAHHOIO ApeHaxa npoLlecc
NOOKMNIOYEHNS, BEPTUKANbHbLIX CKBaXXWH YyCUNUTENEn K 3aKpbITOW
rOpU3OHTanbHOM ApeHe (unn HenepdopupoBaHHOMY "rriyxomy"
BOOOBOAY), MOXeT OblTb 3HayUTENbHO YMPOLWEH, MyTEM ero
COBMELLEHNA C  MNPOLECCOM  MEXaHU3NUPOBaAHHOW  YKNaaKu
FOPU30OHTaNbHOro ApeHaxa [9]. Ons 9TOro OyHKep
ApeHoyknagunka  OOmKkeH  OblTb obopygoBaH — oBasibHbIM
HanpaBnswwWnM TpybonpoBoAOM M YCTPOMCTBOM ANs nogaudu
MMOKOro coeauHUTENbHOro natpybka Hag ropupoBaHHOM Tpybou
ropusoHTanbLHoOW apeHbl (U1 BO4OBOAA).

Takon cnocob ctpoutensctBa (Puc.20) npegycmatpuBaeT
npeaBapuTesibHoe YCTPONCTBO BEPTUKANbHbIX CKBaXKWH-
ycunuTtenen sogonoabeéMHas Tpyba, KOTopbIX Ha YPOBHE YKNaaKu
rOpU3OHTanbHOM ApeHbl (BogoBoAda) CHabXaeTcsi TPOMHUKOM, K
BEPTUKANbHOMY OTBOAY KOTOPOro MPUKPENMAKT XECTKYO Tpyoy,
BbIBEAEHHYIO Ha MOBEPXHOCTb ASI1 OCYLLECTBNEHUA PEMOHTHO-
aKcnnyaTaumoHHbIX paboT, a K rOpu3OHTarbHOMY OTBOAY - MOKYHo
TpyOy, Takke BbIBOAUMYKD Ha MOBEPXHOCTb 3eMnuM  Ansd
nocnenyroLwero ConpsikeHnst ¢ ropns3oHTanbHbIM TPYOONpoOBO4OM.
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[Mocrne ycTponcTBa BCex BePTUKANbHbLIX CKBaXXUH YCUNUTENeu
B OOHOM CTBOPE CUCTEMbl Y KaXOOM W3 HUX C MNOMOLLBIO
OOHOKOBLUOBOrO 9KCKaBaTopa OTKanblBalOT COEOAUHUTESbHbIE
TpaHLWEN NOAKIMIYEHNS, MPUMbIKaKOWME K HaMeyeHHOM Tpacce
rOpPU30OHTanbHOM gpPeHbl (BogoBoaa).

YKnagKy ropusoHTanbHOM ApeHbl (BO4OBOAA) OCYLLECTBNSOT
APEHOoYKNaga4YMkoM, B Hanpasnawwmn TpybonpoBoad KOTOPOro Mo
Mepe nNpuBNMKEeHUs K BepTUKANbHOW CKBaXWMHE YCUNUTENO
BCTaBNSETCA  3apaHee  MOArOTOBMEHHbLIN  COEAUHUTESbHbLIN
naTpyboK, BbIBOOAMMOW C MOMOLLbLID YCTPOMCTBA €ro nogayu, Ha
NOBEPXHOCTb 3eMNU ANt FepMETUYHOro COeAMHEHUSI C TMOKOWN
TPpyOON OT TrOPM3OHTaNbLHOrO OTBOAA BEPTUKANIbHOM CKBaXKMHbI
yeunutens. ocne aTtoro, rMbkas 4acTb BOAOMNOOBLEMHOW TPYyObl
BepTUKanbHOM CKBaXXWUHbI ycunutens nepeBoanTCS B
FOPU3OHTaNbHOE MOSIOKEHNE MNYTEM O0OpaTHOro0 BbITATMBAHUS
apyroro cBobogHOro KoHUA coeauvHuTenbHoro natpybka u3
HanpasnswLwero Tpyéonposoga Angd repMeTUYHOro ConpsikKeHus ¢
TpybyaToM JIMHEN TrOpU3OHTanNbHOM [ApeHbl (BogoBoda) Ha
NOBEPXHOCTU 3eMNMN A0 NOCTyNneHnsa B OyHKep ApeHoyKnagyumka.

Mo Takon cxeme nMOLKNKYaAKTCA BCe, nocneaywowme 3a
HayanbHOW, CKBa>XWHbl YCUNUTENN K OOHOU rOpU30oHTanbLHOM apeHe
(BogoBoay). 3aknouUTENbHLIM — 3TarnoM  CTpOUTENbCTBaA  Kak
oOblMHO 4BnsieTcss obpaTHaa 3acbinka BCeEX KOTNOBaHOB
NOOKMOYEHNS W pas3paBHUBAHUA TpacCbl KOMOWHMPOBAHHOIO
ApeHaxa byrbao3epom.

KauecTBO BbINOMHEHMA OPEeHaXHbIX paboT U NX COOTBETCTBME
NPOEKTHON [OOKYMEHTAUMMU [OOSMKHbI KOHTPONIMPOBATbCA MyTEM
TEXHUYECKOro Haasopa CO CTOPOHbl OpraHmM3auum 3akasymka W
aBTOPCKNUM HAA30POM CO CTOPOHbLI MPOEKTHOM OpraHu3auumn.

Mpuémka  3aBepLIEHHbIX  paboT nNo  CTPOUTENLCTBY
KOMNEKTOPHO-APEHaXXHOWU ceTW ONnd nocnenywuwen nepegaydym B
aKkcnsyataumio JOIMKHA NpoOn3BOANTLCA Ha OCHOBE
MCMNOMHUTENbHOM  TEeXHUYECKOW [OKyMeHTauun, oTpaxarolen
OCHOBHble TEXHUYECKME XapaKTEPUCTUKM oOObekTa C Y4ETOM
pe3ynbTaToOB KOHTPOMA KadecTBa M BO3MOXHbIX COrfnacoBaHHbIX
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M3MEHEHUN NO CpPaBHEHUD C nNpoekToM. lKcnonHuTernbHas
TeXHUYeckas [OoKymMeHTauusi OOblMHO COCTOMT U3 KpaTKoWm
MNOACHUTENBLHOM  3amnUCKW, WCNOMHUTENBbHOrO nMfaHa (CXeMmbl,
yepTexa) obbekTa, TUTYNbHOro NMCTa B KOTOPOM YKa3sblBalOTCS
HanMmeHoBaHMe 00bekTa 1 ero pusnyeckme napameTpbl (Nnowaab,
NPOTSKEHHOCTb, OOBLEMBI U T.A4.), HAMMEHOBaHWE MNPOEKTHON U
CTpOUTESbHOMN opraHusauum. B coCTaB TEeXHU4YecKomn
AOKYMEHTaUNN OOMKHbI BXOAUTL BEAOMOCTb MENMopaTUBHON CeTH
MW  TMOCTPOEHHbLIX Ha HeW COOpPYXEeHUW, C YyKasaHnem ux
KOHCTPYKTUBHbIX napameTpos, MecTa HaxoXaeHnsd 7
MCNOMHUTENBbHbIX OTMETOK; MPOAOSIbHbIE U NornepeyHble npoduns
CETU N COOPYXEHWN; aKTbl HA CKPbITble paboTbl, 3anofiIHEHHbIE U
noanMCaHHble nNpeacTaBUTENsIMU  CTPOUTESTIbHOM  OpraHmMsaumm
nogpagyvMka M 3aka3yMka Ha OCHOBaHWM MHCTPYMeHTasbHbIX
N3MEPEHUN B HaType, aKkT WHBEHTapusauun, oTpaxaroLmin
CTOMMOCTb  BbINOSIHEHHbIX pPaboT no Bcen CMeTe, TaKke
nognucbiBaeMblil NpeacTaBUTENAMM NOAPAAYMKA U 3aKa34ymKa.

[Mocne 3aBeplUueHUs1 oObekTa B npouecce odopMIIEHNST €ro
nepedadn B 3KCMslyaTauuildo Ha Hero COCTaBnseTcs nacropr,
CNy>XallnMn OCHOBOM [Ond COCTaBfeHna un BefeHus oolLlero
Kagactpa menuopaTtuBHbIX cucteM. OguH 3k3emnnap nacrnopra
AOMMKEH  HaxoOUTbC B OpraHmsaumu,  OCYLLECTBMAIOLLEN
TeXHMYeCKoe pPYKOBOLCTBO  3KCrslyatauven MenmopaTmBHOroO
oObekTa Ona BHECEHUS B HEFO BCEX U3MEHEHUA N OOMONMHEHUN C
yKkazaHMeM CpPOKOB MX TrapaHTUMHOro (OO0 roga) WM He
rapaHTMMHOrO BbINOMHEHUA. [pyron 3k3emnndp nacnoprta B
cocTaBe  WUCMOMHUTENbHOM  TEXHUYEeCKOW  OOKYMeHTaumm C
COOTBETCTBYOLMM CepTUUKATOM MNOATBEPXKOEHUA MOSTyYeHUs
KOHEYHbIM rosfib3oBaTerieM o00bekTa B 3KchnyaTauumio LOSMKEH
HaxoOuUTbCS Y 3aKas4vuka.

CpaBHuTenbHasa apPeKTUBHOCTb PasfnYHbIX TUMNOB gpeHaxa
(Tabrnmua 3) B pacdyéte Ha obecnevyeHMe OOMHAKOBOW
MCKYCCTBEHHOW [OPEHMPOBAHHOCTU MOYBO-TPYHTOB MoATBeEpXAaeT
NepcnekTUBHOCTL  Mepexoda Ha  WMpoKoe  MpPUMEHeHue
COBEpLUEHHbIX TUNOB ApeHaxa.
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Tabnuua 3. CpasHuTenbHast aPEKTUBHOCTb PasfiMyHbIX
TUNOB ApeHaxa

[NokasaTenu

Eon-
HMUA
N3M-4

Tunbl apeHaka

OTKpbI-
ThiiA

3aKpbl-
Thi

Beptr-
KarnbHbIN

KombuH®-
POBaHHb I

KoagppmumeHT
3eMenbHOro
MCNOJSIb30BaHUS
(K3W)

%

87-90

95-96

98-99

96-97

[nana3soH
perynupoBaHus
YPOBHS IPYHTOBbIX
Boa (YIB)

1,5-2,0

2,0-
2,4

2,0-5,0

2,0-3,5

CKopocTb cpaboTku
YI'B

2-5

5-10

15-25

10-20

MpoaoMmKNTENbHOCTL
MeSMopaTUBHOIo
nepuoaa

ner

15-20

5-8

3-4

4-5

OKoOHOMUA BOAbI 3a
cYeT co3aaHus
ny4dwero
MENUopaTUBHOIO
pexmnmMa n yckopeHums
Temna paccosieHus
MNOYBO-TPYHTOB

%

12 -25

25-40

25-30

OKOHOMMSA BOAbI 3a
CYET NUKBMOaLUumn
NOBEPXHOCTHbIX
cbpocoB

%

10

15-20

10 -15
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4. OpraH1saums n npoBegeHue PeMOHTHO-
BOCCTAaHOBUTESIbHbIX PaboT U 3KcnnyaTauum KOJNNEKTOPHO-
APEHAXHbIX CUCTEM.

[Ona obecneyeHuss 3dpdEKTUBHON pPaboTbl KOSNEKTOPHO-
ApPEeHaXXHOW ceTn, oCcOBEeHHO B MepBble roAdbl nocre BBoda €€ B
aKcnnyaTtaumio, BaXHO NPOBOAUTb CUCTEMATUYECKne HabnogeHus
3a €€ TEXHNYECKNM COCTOSISHUEM U CBOEBPEMEHHO OCYLLECTBMATb
MeponpuaTus no noagaepXxaHuwo eé pabortocnocobHocTn. B
nepBble rofbl SKCNIyaTaunmmn KONSEKTOPHO-OPEHAXKHOM CETU Yalle
npoucxogdar obpyweHna u  gedopmaumm  OTKOCOB  OTKPbITbIX
KONMEKTOPOB, paspyLUeHNA COOPYXXEHUM W MNpocafKkm rpyHTa
oOpaTHbIX 3acCbINOK MO AfIMHE 3aKPbITbIX FOPU3OHTASIbHbIX APEH.
OTO OOBLACHAETCA TEM, 4YTO TPYHT B 3aCbIKE COOPYXEHUN W
TpaHwen elwé HenooCTaTOYHO YMMOTHEH, a OTKOCHI KOSMMEeKTOpOoB
ewé He cTabunuamposanucb. Kpome Toro pasnuyHble gedekTsbl B
pabote ceTM MoryT OblTb Takke Bbl3BaHbl HeOOCTAaTOYHO
Ka4yeCTBEHHbIM BbIMNOSTHEHNEM TEX USTU UHbIX CTPOUTESbHbIX paboT
WU pasnMyHoro pogda Hepopernkamu. [MoaTomy B nepBbi rof
aKkcnnyataumm HeobxoauMo BbIABUTbL BCe HeOocTaTkm B paboTe
cCeTM W YCTaHOBUTb  MPUYMHbI  pas3pylleHur, HaMeTUTb
MEpPONPUATUS NO UX YCTPaAHEHUI, TaK Kak B MPOTUBHOM criydae
HapyweHusa B paboTte ceTu B panbHenwem Oyayt 6Gonee
3HaunTenbHbIMM NO CBOMM MacwTtabam. B nocnegywouwme
nepuogbl aKkcnnyatauun, 3gdekTuBHaa paboTa KOMSIEeKTOPHO-
ApeHaXHOoM cetn noaaepXxmBaeTcs COOTBETCTBYHOLLEN
opraHusauuen Hag3opa 7 yxoaa, obecneynBatoLLnNX
BecnpensaTCTBEHHbLIM OTTOK APEeHaXHbIX BO4 W MenmopaTuMBHOE
Bnaronosniydne opollaemMblX 3eMeJSb.

OCHOBHbLIMW NoOKa3aTenamMu xopoLuen paboTbl KOMNEKTOPOB U
ApeH ABMATCA:

- YPOBEHb TPYHTOBbIX BOA HE Bblle AO0NYCTUMOW rMNy6uHbl
(Hopma ocyLleHus)
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- cBOGOOHLIM OTTOK BOAbl MO perynmpylowmm apeHaw,
cobuparensam un KonnekrTopawm;

- OTCYTCTBME COPOCOB MOBEPXHOCTHbLIX BOA C OpPOLUAEMbIX
Nofien B KOSSTIEKTOPHO-APEHAXKHYIO CETb;

- OTCYTCTBME NOAMNOPOB U NoANpya;

- OTCYTCTBME 3apacTaHusi, ONon3Hen, obBanos, 3auneHun u
ApPYrMx MNOBPEXAEHUN, Hapylwawwmx HopManbHOe COCTosiHUE
KOJINEKTOPOB U APEH.

KoHTponb Hag YypOBHEM FPYHTOBbIX BOA4 Ha APEHUPYEMbIX
3eMnax TpaguUMOHHO ocyLlecTBnseTc OorrmMa no
HabngaTenbHbIM CKBaXXMHaM, KOTOpble Obifin yCTaHOBMEHbl B
COOTBETCTBMU C TMPEXHUMWU PpeKOMeHJaunsMu a5 opollaeMblx
Tepputopun GbIBLUMX KONIXO30B M COBXO30B M3 pacyéTa ogHa Ha
150 - 200 ra U KOHCTPYKTMBHO BbINOMHANUCL U3 MeTannnyecknx
nnn nnactMaccosblx Tpy6 guametpom 50-100 mm. OpHako B
HacTosiLee BpeMsa C YYETOM co3gaHUA (pepMepcKux XO3SNCTB,
obbeguHaWNXCa B accoumaumm soponotpebutenen (ABI1), a
Takke W3MEHEHUSI CcocCTaBa [MOCEBHbIX KyIbTyp, BoO3pacTaeT
HeoOXOOMMOCTb  yYalléHHOro pasMeleHna HabnaaTenbHbIX
CKBa)XMH  ONsi  NOBbIWEHUS  OOCTOBEPHOCTM  NOMy4yaemMomn
MHdopMaLmmn no rnybunHam n
MWHepanusauum rpyHToOBbIX BOA,.

[Mpn 39TOM yunTbiBas AnanasoHbl
kKofiebaHnn YypoBHS TPYHTOBLIX BOA4 W
AOCTaTOYHOCTb WUCMNOSb30BaHUS CKBaXKMH
Hebonbworo pasmepa (rmMybuHa po 4
meTpoB; anameTp oo 0,05 meTpoB) 6bINO
Obl 9 deKTUBHEN BLIMOSHATL PabOThLI NO
BOCCTaHOBJIEHUIO 7 nogaepXaHuwo
HabnogaTenbHbIX  CKBaXWH  cunamu
OIMmM3, cHabauB nx ManbiMu
MOTOOYypoBbIMM ycTaHOBKamu (Puc. 21).

Puc. 21. MoTo-6ypoBasd Takon nogxod no3Bosini Obl 3HAYUTENBHO
YCTaHOBKa
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CHU3UTb CTOMMOCTb WM MOBbICUTb CKOPOCTb W  KayecTBO
BbINOSIHAEMbIX paboT, BbiICBOOOAMB NpW 3TOM OOpOrocrosime
OypoBble MalLMHbI Ana 6onee CnoXxHblx paboT No BepTUKaANbHOMY
N KOMOUHMPOBAHHOMY O pPEHAXY.

MpuunHamn nognopoB BOAbI WM HEyaoBNEeTBOPUTENLHOIO
OTTOKa rPyHTOBbIX BOA, MOMUMO 3apacTaHus, ornon3Hen, obsanos
N 3auneHusi, MoryT ObiTb OTCYTCTBME WM NNOXOE€ COCTOSIHME
BOOOMPUEMHMKOB, BbLICOKME YPOBHW BOAbI B BOAOMPUEMHMKAX WU
He4OCTaTOuYHbIE YKITOHbI KOSINEeKTOPHO-APEHAXHOM ceTu,
YCTPOMCTBO  MNEpPEeMbIYEK, OTCYTCTBME WU  OrpaHNYEHHas
NPOMNyckHas  CNocobHOCTb  MOCTOB, Tpyb, HegocTaTtoyHasd
NPONyCcKHas CrnocoBHOCTb M MybuHa KOMNMEKTOPHO-APEHAXKHbIX
CUCTEM, NepenosIHEHME KOSNEKTOPOB U ApeH COPOCHbIMN BOA4aMM
C PUCOBbIX MOen, OpoCUTENbLHON U OoXaeson BogoW. [1pu marnbix
YKITOHaX KOSNEKTOPOB M APEH, YKa3aHHble He4OCTaTKU Bbl3blBAKOT
yxygweHme wux pabotocnocobHoctn. C  3ToM Uenbld  Ha
KONMekTopax W ApeHax TpebyeTca CBOEBPEMEHHO yaansTb
BO3MOXHble OOpyLIEeHMA M OMNON3HW, MEPEMbIYKM U noanpyasbl,
oynwatb OT COPHOM pPacCTUTENBLHOCTM W 3auneHus, 3arnyonsaTtb
NYyTEM U3BNEYEHUS TPYHTA HE C OTKOCOB, a 3 AHa ApeH (To ecTb
He B “wupb’, a B “rnyodp”).

B ycnoBuax yxyaweHna paboTocnoCOOHOCTU KOMNEKTOPHO-
APEHAXHOWN CeTU MO MPUYMHE NOANMOPOB CO CTOPOHLI OTBOAALLEN
CeTW, Korga nNpeBbILEHNE YPOBHS BOAbl B HUX NpPEnsTCTByeT
rpaBMTaUMOHHOMY (CaMOTEYHOMY) OTBOAY CTOKa APEH, MOXeT
OblTb PEKOMEHOOBAHO OpPUIMHaNbLHOE peLlleHne MOBbIWEHUS
WHTEHCUBHOCTN BOAOOTBEAEHUS cneumanbHoOM BOAOMNOABLEMHON
yctaHoBkou [10]. lna obecneyveHna nogbéma gpeHaxHblx Bog 6e3
3aTpaT 9fIEKTPOIHEPINM B 3TON YCTAHOBKE NPUBOAHOE YCTPOMUCTBO
n pabounin opraH pasmeLiaroTcs B rmapaBiiMdeckn He CBSA3aHHbIX
mMexagy cobon oTBOASAWEM  KOMNEeKTope W CTOKOCOOPHOM
pesepByape, B KOTOPOM CTaTUYECKUA YPOBEHb HMXKE YPOBHSA BOAbI
B oTBOASALLEM KonsiekTope (Puc.22).
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PaboTta BogonoaobéMHOM YCTaHOBKM obecrnedmBaeTcs TeMm,
4YTO MPMBOOHOE YCTPOMCTBO, B BUOE KOfeca C JonacTamu,
nonyvyaet BpawaTtenbHoe AOBWXeHMe OT [MOoTOKa BoAbl B
OTBOASLLEM KONMEKTOPE N NPMBOAUT B ABMXeHNE pabouunin opraH,
B BUAe UMNUHAOPA C HaBUTOM Ha Hero cnvpanbio Tpybon (Mnu
YUrMpSA C Yepnakamu), B CTOKOCOOpHOM pe3epByape ApPeHbI.

Takum obpasom, Npu akcnnyaTaumm, TEXHNYECKOE COCTOsIHUNE
KONJTEKTOPHO-APEHAXHON CEeTU onNpeaenstoT HabnogeHnamm 3a nx
pacxo4oM W YPOBHEM T[PYHTOBbIX BOA Ha Mofie, KOHTPOMeM
3aCosieHNa 1 BRaXXHOCTM MOYBblI MpU noceBax M ybopke ypoxas,
COCTOSIHUEM CeNbXO03KyNnbTyp B MNepuod Beretaumm, a Takke B
npouecce cneumanbHOro OCMOTpa ceTu HabngaTenbHbIX
CKBaXWH, [pPEHaXHbIX CMOTPOBbLIX W WCTOKOBbIX KOSloA4uUEB,
ycnoBum paboTbl YCTbEBbLIX COOPYXEHWW, MPOBOASALLEro W
OTBOASLLErO KOMNSEKTOPOB Mo 6ecnpensaTCTBEHHOMY BbIBEAEHMIO
KONMEKTOPHO-APEHaXHbIX BO4 3@ npejenbl  ApeHMpyemMomn
TeppuUTopum.

MoOLWHbIM  MHCTPYMEHTOM  KOHTPOMSA MpU  3KCniyataumm
KONSEKTOPHO-APEHAXKHOMN CEeTU SABMSIETCA reonHgopMaLMOHHas
cuctema € OUCTAHUMOHHBIM - MOHUTOPUHIOM  MESIMOPaTUBHOIO
COCTOSIHMSI OpoLLUaeMbIX 3eMeflb Mo adpodOoTO U KOCMWUYECKUM
CHMMKaM, MO3BONSAKOWMM He TOMNbKO BbISABMATL MPOOGNEeMHbIe
y4acTKn no AfIMHe BCeW CUCTeMbl W 0OCnyXuBaemon eto
Tepputopun, HO K obecneumBaTb COOP, XpaHEHMe, aHanun3 wu
oTobpaxeHne uHpopmaunmm Ha ocHoBe 6asbl AaHHbix OIMMO.
CosgaHne Takon [WNC ¢ 6Gasonm p[gaHHbIXx obecneyuBaet
LeHTpann3oBaHHOE XpaHeHWe W YyhpaBfieHMe COBOKYMHOCTbIO
B3aMMOCBA3aHHbIX OaHHbIX, OTpa)kaloWmMX He TOJSIbKO COCTOsIHWUE
MennopaTmBHbIX OOBLEKTOB, HO W 3aTpayMBaeMbiX (PUHAHCOBbLIX
CpeaCTB Ha CTPOUTENBbCTBO W PEKOHCTPYKUMIO, PEMOHT U
BOCCTaHOBSIEHNE B MHOronieTHem paspese (Puc. 23).

3agavyen aBapuUMHOrO pPeEMOHTa SABMSIETCSA BOCCTAHOBIIEHUE
paspyweHHbIX UMW 3HAYUTESTIbHO MOBPEXOEHHBIX COOPYXEHUN B
pesyrnbTarte aBapun Ha MenMopaTUBHOMN CUCTEME.
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PaboTbl MO TeKywemMy PEeMOHTY BbIMOMHATCA AN yCTpaHeHud
HebonMbWNX W  He3HauuTenbHbIX OedeKToB He npepbiBad
PYHKLNOHMPOBAHNSA CUCTEMbI U COCTOAT U3:

- OYUCTKM MCTOKOBbLIX W CMOTPOBbLIX KOSIOAUEB OT 3ausieHud
PYHTOM o6paTHOM 3acbifkK, repmeTu3aumss CTbIKOB COOPHbIX
CMOTPOBbIX KOMoAUEeB W wenen y OTBEpPCTUM BXoda W Bbixoda
TpybyaToM NMHUM 3aKPbITOrO ApPEeHaxa, O4YMCTKa UMM 3aMeHa
HEUCNPaBHbIX YCTbEBbLIX BOOOOTBOAAWMX Tpyd OTAENbHbIX
FOPU3OHTANbHbIX  OPEeH M CKBaXWH  BepTUKaNbHOMO W
KOMOMHMPOBAHHOIO ApeHaxa;

- OYUCTKN YCTbEBbLIX NPUAMKOB (“KapMaHOB”) OAPEeH U CKBaXXWUH
KOMOMHUPOBAHHOIO  ApeHaxa OT  3aufleHuss W COPHOM
pacTUTENbHOCTK, YyOaneHuMe TrpyHTa B MecTax obsarnos,
UcnpaBfieHne KpenmneHuhn WU BblpaBHUBAHWE, BbIBEAEHHbLIX B
OTKPbITLIM KOMMEKTOP BogooTBOAAWMX Tpyb, ans obecneyeHnsd
cBOOOOHOrO WUCTEYEHUS [OPEHaXHOro CTOKa, NoAceB TpaB Ha
BOCCTaHOBJEHHbIX OTKOCaX;

- NPOMBbIBKM UMM OYUCTKU (MYHKTUPHBIM crnocob) OT 3auneHus
OTAEenNbHbIX TFOPU3OHTanbHbIX ApeH 6e3 unnm ¢ YacTUYHbIM
BCKPbITUEM, M 3aMEHON OTAENbHbIX Y4aCTKOB TpybyaTon NnHUK;

- apnudpTHas oTKadka W BOCCTAHOBIeHWe paebuta CKBaXXWH
KOMOMHUPOBAHHOIO WM  BEPTUKaNbHOroO [peHaxa, MnpoKayka
HabntogaTenbHbIX CKBaXXWH U BOCCTAHOBMNEHME UX OrOfTIOBKOB;

- PEMOHT 34aHUN, HACOCHOrO N IHEProcKNoBoro obopynoBaHUS
CKBaXXMH BEPTUKANbHOro ApeHaxa, ucnpasrieHne ero KOHTPOSbHO-
N3MepuUTEeNnbHOM annapaTypbl U BOAOMEPHbIX MOCTOB.

OQHUM M3 OCHOBHbIX BWOOB PEMOHTHO-3KCMNyaTauMOHHbIX
paboT Ha [peHaXHbIX CUCTEMaXxX SBMSIETCA MPOMbIBKA 3aKpbITOro
FOPU3OHTANbLHOIO ApeHaxa, KoTopasd [AOShKHa OCYLLEeCTBATLCSA
crneunannanposaHHbiMu Gpuragamm ns 4 yenosek, OCHaLEHHbIMK
COOTBETCTBYIOLWMM 060pyaOBaHNEM MPOMbIBKM APEHaXHbIX Tpy6
Tvna TMAOT-125 coeetckoro npowussoactea (FTCKB no wppuraummn
HNO CAHWUWNPW) [3,4] wnu ero aHanora [ATM-200,
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Bbinyckaemoro y3b6ekckum OAO «SUVSANOATMASH» (ObiBuni
TalKEHTCKUA  OMbITHO-MEXaHUYECKMN PEMOHTHO-3KCKaBaTOPHbLIN
3aBoa). [llpuHumn pgencTBus  OpeHONPOMbIBLLMKA OCHOBaH Ha
rmopaBfM4eckOM pasMbliBE HaAHOCOB B Tpyb4yaTom Mosioctu C
NOMOLLbLIO creuuanbHOro Hacagka (rofioBkM) Ha  HanopHOM
lwnaHre. KOHCTPYKTMBHO 3TOT HacagoOK CHabXEéH O4HWUM NpsiMbIM
OTBEPCTMEM [N pasMblBalOLLEN CTPYyU U TpeMs-YeTblpbMs
obpaTHbIMX, [ONS peakTUBHbIX CTPYyW, MNpefHasHayYeHHbIX AN
NpoaBMXEHUS BNepéa n 0TBoAa pasMbITbiX HAHOCOB.

B coctaB Takoro obopyaooBaHuss O0OObLIMHO BXOOAT [ABa
TpakTtopa OT-75, Ha 0gHOM M3 KOTOpbIX ycTaHoBMeH Hacoc C-245
A5 OTKayku NPOMbIBOYHOW BOAbl MocTynawowen B wypd, a Ha
BTopoM Hacoc 3M C-10X34X184 pna co3gaHust Hanopa B
MNPOMbIBHOM LUSIAaHre C peakTMBHOW rofIoBKOM Ha KoHLUe (Puc. 24).

K obonm TpakTopam KpensaTcs npuuens! - OAUH Ans éMKOCTEN
C BOOOW, BTOpOM Ansl pasmMelleHuss bapabaHa ¢ HaMOTaHHbIM Ha
HEro MPOMbIBHbIM LUMAHIOM. B COOTBETCTBUM C TEXHUYECKON
xapaktepuctukon MNAOT-125 paccuntaH Ha NPOMbIBKY OpeHaXXHbIX
Tpy6 anametpom 100-250 mm Ha gnuHy oo 125 meTpoB (Mnu o
200 meTtpos B BapuaHTte [NOTIM-200) ¢ ogHon nosvuuun. NNoatomy
Npyn 0ObI4HOM ANNHE 3aKpbITbIX ropudoHTanbHbiX gpeH 400-500 m
UK pacnonoXeHnm cmoTpoBbix 4Yepe3 250-500 M BO3HMKaeT
HeobXxoaMMOCTb YCTpouncTBa WypdoB ans obecneyeHns goctyna K
Tpyb4aTOon NUHUMN.

B aTtom cnyyae ucnonb3yeTca AOMOMHUTENbHAA TEXHUKA B
Buae 9KckaBatopa C émkocTbto koBwa 0,35 kybomeTpoB u
Tpaktopa TMna MT3-80, a paboTbl BLINOMHATCA B CreayloLlen
nocrnenoBaTeNbHOCTU: CHATUE pPacTUTENbHOro Criosi U OTpbiBKa
Oynbgo3epoMm TpaHwen Aans cbopa BoAbl, OTBOAMMOWN MpwU
NPOMbIBKE  ApeHaxa; OoTpbiBKa wWypca 9SKckaBaTOpOM C
aopaboTkon u pasdbopom Tpyd B pYy4HyK; NoaBo3Ka BOAbl U
NpoMbiBKa Tpyb4aTonM JMHUM [peHaxa. HblHeWwHsass npakTuka
NPUMEHEHNS CYLLECTBYIOLWMX OPEHOMNPOMbIBOYHbLIX —arperaTtos
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nokasblBaeT HeobXx0aMMOCTb yrnydweHunsa paboyen
XapaKkTepUCTMKM HAcoOCOB Af1sl CO34aHMA OOCTaTOYMHOro Hanopa B
NPOMbIBHOM LUMAHre W napameTpbl CaMuUX LWIAHIOB, BMECTO
KOTOPbIX, K COXaleHUo, UCMONb3YTCA MONMUaTUIIeHoBbIE TPYOHI,
He BblAep>KMBaloLLMe Aaxe He3HaYMTeNbHble Hamnopbl.

HacocHas cranums Mpuuen ¢ GapabanoM  Hacocnan cranum c

T Hacocow C- 245\ HacocoM 3Mc 10x34x184

Hanopb1ii pyxae 3
& .'\

\
\.k @
|
: '”1 | Bcacwisawowni pykas
= bibaghi
+ l. .
& o o) ||| | ‘ [poMbIBHOW pyKaB
& z |

MpokibIBHAA rON0BKa / / 0,5/ Ok Lypdp “\_JIPEHAKHAA NHMHIA

Bu,u,u[:ﬁu 2,0H o

Puc. 24. O6opyaooBaHue ansg npoMbIBKU ApEeHa)a U cxema eé npoBeaeHus.

62



Kpome nepeuncneHHbix paboT npu TEKyWeM PeMOHTE
Npou3BOAMTCS cpe3ka OepM U KaBanbepoB, BAOSMb OTKPbITbIX
KONMNEeKTOpOB, paspaBHMBaAHME W MNfIaHUMPOBKA rpyHTa obpaTHOW
3aCbIMNKN 3aKPbITbIX OPEH.

PaboTbl N0 KanuTanbHOMY PEMOHTY BbINOMHSAKTCA C LENbto
BOCCTAHOBMEHNS1 pPaboTOCNOCOOHOCTM BbllIeAWNX U3 CTPOs
COOPY>XEHUN N COCTOAT U3:

- NpuaaHMsa  BOAOMPUEMHMKAM W  OTKPbITLIM  KOSIfleKTopam
pasmepoB, NpeayCMOTPEHHbIX MPOEKTOM MPU UX CTPOUTESbCTBE;

- 3aMeHbl Ui BOCCTAHOBMEHNS OTAESbHbIX YACTEN CMOTPOBbLIX
N NCTOKOBbLIX KOSIOALEB FOPU3OHTaANbHOrO M KOMOWHMPOBAHHOIO
ApeHaxen;

- MPOYUCTKM CO BCKPbITUEM UMM MoOSfHaa  rnepeknagka
BbllLeAWMX U3 CTpoa TpybyaTbiX JIMHUMA TOPU3OHTAsIbHOrO
ApeHaxa;

- nepebypuBaHna He noanexawmx BOCCTAHOBIIEHUKD CKBaXKUH
KOMOUHMPOBAHHOIO N BEPTUKAIbHOIO ApPEeHaxewn;

- NOnHom 3aMeHbl HaCOCHOro n 9HEpProcurnoBoro
obopynoBaHus, OOHOBMNEHUs KOHTPONbHO-N3MEPUTENBHOM
annapaTypbl;

- MEeXaHM3UPOBaAHHOM OYUCTKM BOLOOTBOAALLMX KOMSIEKTOPOB,
paboTalomnx B MOAMNOPHOM peXume, YCTPaHEHUN PYCIOBbIX
nedopmauui;

- Cpe3kn 6epM N KaBanbepoB, BAOMb OTKPbITbIX KOSIEKTOPOB,
paspaBHUBaAHNA W MNAHUPOBKM TPYyHTA OOpaTHOW 3acbInKu
3aKpbITbIX OPEH;

- BOCCTAHOBJIEHMA HaApPYLUEHHOro npu KanutarbHOM PeMOHTe
nnogopoaus  Mo4YBbl  3aBO3OM UM BHECEHMEM  chneunanbHOoro
oborauéHHOro rymycom rpyHTa n MMHepanbHbIX yaobpeHui;

- YCTPOUCTBA [OMONHUTENbHbLIX OPEH, OOPOr N COOPYXEHUN,
HeobX04MMOCTb B KOTOPLIX BbIIBMNACh B NpoLecce aKcnsyaTaumn.

PeMoHTHbIE paboThbl npon3BoauTCA no NPOEKTY,
COCTaBNEHHOMY Ha OCHOBaHUM OedeKTHbIX BeLOMOCTEW, aKTOB
obcrnenoBaHUM TEXHUYECKOrO COCTOSIHUS CUCTEM U AeTalbHbIX
N3bICKaHUNA.
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Kpome Bbllle npuBEAEHHBLIX PEMOHTHbLIX paboT Ha
MenuopaTtmMBHbIX  OBbekTax  ocywecTBnawTca  paboTbl Mo
PEKOHCTPYKUMK, nodpasymMeBalome MnofHoe WM YacTu4Hoe
NepeycTpomnCTBO HAa OCHOBE HOBOIO TEXHUYECKOrO PELLEHUS.

Llenblo pekoHCTpYKUMn, 06bIMHO 0BYCOBIEHHON MOParnbHbIM
cTapeHnem cuctem n He BO3MOXHOCTbIO BeeHus
CENbX03npomn3BoacTBa Ha TpebyemMoM YypoBHE Adaxe npu
NpoBeAeHNN perynsapHbIX PEMOHTHbIX paboT, 00bIYHO ABNAOTCSA:

- yBENUYEHNEe MNPOU3BOACTBA CENbXO3NPOAYKUMN N CHUXKEHUE
eé cebecTommocTy;

- YNyJlEeHWe YCMNoBUMA U MOBbILWEHNE MPOU3BOAUTENBLHOCTU
Tpyda npu BbINOSTHEHUU CESIbCKOXO3SAUCTBEHHBIX U PEMOHTHO-
aKcnnyaTaumoHHbIX paboT;

- yBenuyeHmne KoagunumeHTa 3eMesibHOro UCMNosSib30BaHUS;

- NOBbILLUEHNE KanutanbHOCTU n aKkcnnyaTaunoHHOM
HaOEXXHOCTU CUCTEMBI;

- YMeHbLUEHWe aKCnyaTauMOHHbIX 3aTpaT

B pe3ynbrate pPeKoHCTPYKUMW OOSMKHO OblTb OOCTUMHYTO
NOBbILLEHNE TEXHMYECKOrO YPOBHSI CUCTEMbI N €& OTAeNbHbIX
9fIeMEHTOB 3a CYET 3aMeHbl YycTapeBllero obopyaoBaHus,
BHEPEHUS1 HOBOM TEXHUKM W YIyYLLEHUS YCIOBUW TpyAaa.

PekoHCTpyKUMa OcCyLIecTBNsieTcss No pabodemMy MpoekTy,
COCTaBfIEHHOMY Ha OCHOBaHUM MaTepuanoB chneumanbHbIX
N3bICKaHU N obcnegoBaHUN.

[MpooonmknuTensHOCTL onpeaenseTcsl BO3MOXHOCTbIO OTBOAA
3eMenb Nod PEKOHCTPYKLUUIO B TEYEHUE BeretauuoHHOro nepuoaa
N CTPYKTYPOMU CTPOUTENBHO-MOHTaXHbIX paboT, noanexawmx
BbiNOnHeHuto. [lpn 3TOM 3emMnu, Ha KOTOpbIX cuctema
PEKOHCTPYUPYETCH B TEYEHUE BeretaumMoHHOro nepuoaa, OOSTKHbI
ObITb UCKIMOYEHBI U3 CENbX03060p0OTa CPOKOM Ha OAUH roA.

B HacToswee Bpemss B Y30ekucTaHe BeCb KOMMMEKC
CTPOUTESbHbIX n aKcnnyaTaumoHHbIX PEMOHTHO-
BOCCTAHOBUTENbLHbIX pPaboT Ha MenuopaTMBHbLIX CUCTEMax B
OCHOBHOM OCYLLEeCTBNSETCS doHaom MenuopaTnBHOro
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YnyyweHuna Opowaembix 3emesnb npu MuHgpuHe PY3 (OMYO3) B
pamMKax "ocypapcTBeHHOM nporpaMmmbl MEeNMopaTUBHOIO
ynyyweHma opowaemblx 3emenb. Ecnn B pabotax no
CTPOUTESNbCTBY W  PEKOHCTPYKUUM  MESIMOPATUBHBLIX  CUCTEM
3akasumkom BbicTynaet [denaptameHT YnpaesneHuns ®MYOS, 1o B
PEMOHTHO-BOCCTAHOBUTENbHbLIX pabotax OMYO3 BbicTynaet
TONbKO WHBECTOPOM, a 3akas3yMkom BbicTynawT ObnacTHble
'mpporeonoro-MenuopaTtusHole  JAkcneanummn  (ONMM3)  nnu
Ynpaenenns  HacocHbix  CtaHuum  (YHC)  BacceiHoBbIX
Ynpasnenun UppuraumoHHeix Cuctem (BYWC) MuHcenbBoaxosa
PY3. OpgHako B [OENCTBYKWOWEN OpraHM3auMoHHOM CXeme
B3aMMOOTHOLLEHMN TMoKa ewé HeT YETKOCTM B  BOmpoce
opopMIieHns npuéma- nepegavm 3aBepLUEHHbIX MNOAPSAHBIMU
opraHusauusimm O6BLEKTOB Mo OTBETCTBEHHOCTb  KOHEYHbIX
nonb3oBaTtenen MenuopaTtuBHOM CUCTEMbI AN falibHenwero mx
nogaepxaHna B rnpouecce akcnnyataummn. XoTsa BMNosiHe 04eBUHO,
YTO OTBETCTBEHHOCTb 3a TEXHMYEeCKoe COCTOosiHMe chaBaeMbliX B
aKcnnyaTaumio oObEeKTOB AOSMKHA pacrnpenenatbcs Mexay Tpems
OCHOBHbIMW  y4YacTHUKaMXM  noggepXaHust  MenmopaTUMBHOIO
Gnarononyyuns Ha opowaemMbiX 3emMnax. 3JTo  epmepckue
xo3ancrtea, Accoumauun Bogonotpebutenen (ABI1), OITM3 unn
YHC B cnydyae akcnnyatauuuM BepTUKanbHOro ApeHaxa W
MenuUopaTMUBHbIX HACOCHbIX CTaHLMWN.

B atux ycnoBusax, akcnnyaTauusi KONMEKTOPHO-APEHaKHOWM
ceTn 6ynetr 6Gonee addekTMBHOW, ecnu eé€ BHYyTpudepmcKas
4yacTb, COCTOSALWAsA U3 perynupyowmnx apeH n cobuparenen, dyaet
OCYLLUEeCTBNATbCA  cunamu  pepmepckoro  xo3amcrea  nopg
TEeXHUYeCKMM PYKOBOLACTBOM rmapoTexHuka-menuopartopa ABII, a
MexXdgepMepckas 4acTb, COCTOSLWAA U3 OTBOLSLUMX KOSINIEKTOPOB,
cunamm  ABI1l nog TexHudecknm pykoBoactBoM O6nacTHbIX
rmgporeonoro-menuopaTtueHblx  akcneguuun - (OIMMM3)  mnu
YnpaBneHun HacocHbIX ctaHumn (YHC). Okcnnyatauus xe yactu
KONNeKTopHo-ApeHaxHoU ceTun mMexay ABIl, a Takke nonHbin
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MenMopaTmBHbBIA KOHTPOJTb OpOLLaeMbIX 3eMeflb C HeoDXoANMbIMU
pekoMmeHgaumammn mn nomowibo ona ABI n cdepmepoB OOSTKHbI
BbyayT obecneunBaTtbes cunamm ONMM3 (YHC).

YuutbiBas, 4YTO doepmepsbl B nepByto oyepenb
3aMHTepecoBaHbl B MOBbIWEHUM MNPOAYKTUBHOCTU WUCMOSb3yeMOou
NMX 3eMNU N BOAbl HA CBOMX MOMAX, OHU AOJKHbI B35iITb Ha cebs
OTBETCTBEHHOCTb 3a HaA30p M noggepxaHne pabotocnocobHOCTU
perynupytowlen cetn, popmupytowen apeHaxHbIn cTok. [pu aTom
depmepbl 4OSKHbI ByayT:

- MpUHMMAaTb Yy4acTue B onnaTte 3aTtpaT Ha nogaepxaHue
paboTOCNOCOOHOCTM MEXMPEPMEPCKUX KOMMNEKTOPHO-APEHAXKHbIX
cucteMm  unm UM3NYECKM  yvactBoBaTb B MPOBeLEHUM
00LLEeCTBEHHbBIX PEMOHTHO-OYMCTHbLIX paboT METO4OM «XallapoBy;

- 3akntoyartb gorosopa ¢ ABI1 Ha okasaHue ycrnyr no peMoHTy
BHYTPUMEPMEPCKUX KOSINEKTOPHO-APEHAXKHBIX CUCTEM, CKBaXXWUH
BEPTUKANbLHOrO  [peHaxa W  onnaty  COOTBETCTBYIOLLMX
HOPMaTUBHbLIX 3aTpaT Ha WX COAepXaHwe B COCTaBe TeKyLMX
B3HOcoB B ABTT,

- HeCcTM wMaTepuarnbHyro oTBeTCTBEHHOCTb nepen ABIl 3a
paspyLlleHne  KOMNEeKTOPHO-APEHaXHbIX CUCTEM  BCreaCcTBUe
NSIOXOWN aKCnyaTaunu.

- obecneuvBatb NpoBefeHNE MPOMbIBHbLIX U BeretauuMOHHbIX
NONMBOB B CpoOKax M Hopmax yctaHoBneHHbix ABI1, He gonyckas
cbpocoB opocUTENbHOW BOLbI B KONJTEKTOPHO-APEHAXKHYIO CeTb

ABIl B cBolO o4vepenb OOMKHbI OblTb 3aMHTEpPECcOBaHbl B
obecneyeHMn yCTOMYMBOrO  MesiMopaTuBHOro  6riaronosniyumsd
3eMerlb Ha CBOeu TeppuUTopuuM U MNO3TOMY AOSTDKHbI OyAyT HecTu
OTBETCTBEHHOCTb 32 TEXHUYECKOE COCTOAHUE CBOEW KOSJTEKTOPHO-
OPEHaXHOW CeTn, yTUnmnsaumo KONJIIEKTOPHO-APEHaXKHOro CTokKa C
Tepputopmn epMepcKknx XO3SNMCTB U €ro oTeoda 3a npenensol
ABI.

ABI1 cBolo [feATenbHOCTb NO HaA30py W noanep)XaHuio
TEXHUYECKOro COCTOSIHUA KOJSINEKTOPHO-APEHAXHON CeTU OOSTKHbI
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OCYLLECTBNATL HaA OCHOBE B3aUMOLAEWCTBUS U [OOrOBOPHbLIX
OTHOLLUEHUN ¢ hepmepamm — ¢ ogHon cTopoHbl U OI'TM3 (YHC) —
C Apyron ctopoHbl. [Mpn atom ABI1 OyayT AOMKHbI:

- nNpoBOAMTb  exerogHoe  obcrnegoBaHWe  TEXHUMYECKOro
COCTOSAHUSI  KOJITEKTOPHO-OPEHAaXHbIX CUCTEM U COCTaBnATb
AedEKTHbIM  aKT, KOHTPONMpoBaTb BLIMNONMHEHWE depmepamu
oba3atenbCTB  NO  nogdepXxaHutw B pabodyeM  COCTOSIHUU
BHYTPUJEPMEPCKON KONIEKTOPHO-APEHAXHON CETY;

- 3aKniyaTtb OOroBopa W MpuBEKaTb TEXHUKY Ha OYUCTKY WU
PEMOHT  KOSMJIEKTOPHO-APEHAXHOW  CeTW, a Takke npwu
HeoOXoaMMOCTM npuBnekaTb AnNs 9TUX OOLWECTBEHHLIX paboT
camunx hepmepos;

- 3akntoyatb gorosopa ¢ O'M3 Ha obecneyeHne oTBOAA BOAbI
c Tepputopun ABIT B MeXX03ANCTBEHHYIO CETb;

- NO 3aBEpPLUEHUD PEMOHTHO-BOCCTAHOBUTENLHLIX pPaboT, Mo
3anpocy nogpsaduka, rnasBHbI rMapoTexHuk-menuopatop ABI
AOMMKEH NpOBOAUTbL  SKCNilyaTauMOHHbIA  TeCcT, W BblAaBaTb
cepTudukaT, AaTMPOBAHHbLIM AHEM OKOHYaHUS paboT;

- pykoBogutenbs ABI1 pomkeH obecneuntb BbINOSHEHMWE!
NPOBEPKN KOHTPONS KayecTBa, HanoXeHus WTpadHbIX CaHKLMIA 3a
3a4epXKKy B OKOHYaHUKU paboT, onpeaeneHnsa rapaHTUNHBLIX CPOKOB
obcnyXuBaHna c MNoOslydeHNEM COOTBETCTBYIOWMX rapaHTUMHbBIX
TanoHOB, W OKOH4YaTenbHOM cepTUdUKaUMM No UCTEYEHUN
rapaHTUMMHOro nepuoaa.

- obopygoBaTb MexXdepMmepckue KOMektopa W OpeHbl
cpeacTBamMu BoAoydeTa B UX YCTbSIX U OCYLWECTBNATbL 3aMepbl
pacxoooB, a Takke oTbop npod BoAbI Ha XMMaHanu3 B
nabopatopusax OI'MMd

OITM3 (YHC) B cBOW o4epeab OTBeYaeT 3a HaOsop U
nogaepXaHme - MEXXO3SAMCTBEHHbLIX  KONSIEKTOPHO-APEHAXHbIX
cuctem B paboToCrnocOOHOM  COCTOSIHUM € HOpMasibHbIM
nonepeyvHblM cevyeHnem n paboden rnybuUHOW KOMNMEKTOPOB ANs
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obecrneyvyeHnss Heob6xoaAnMMoro oTeoaa U3bbITOYHbIX TPYHTOBLIX BOA.
Kpome Ttoro, OI'TM3 OyaeT gonmxkHa:

- OCYLLEeCTBNATb NO JOroBopam C noapsaHbIMU opraHmM3aumsamm
PEMOHTHO-OUYNCTHbIE PABOThl HA OTKPLITLIX KOSFEKTOpax 1 ApeHax,
Haxogswmxcs Ha banaHce ABI1, a Takke ocywlecTBNATb KOHTPOSb
32 OUYUCTUTENBHO-BOCCTAHOBUTESbHBIMM paboTamu NO CKBaXMHaM
BEpPTUKanNbLHOro gpeHaxa, sbinosiHaembix YHC;

- paspabaTtbiBaTb PEXUM OTKAYKM U3 CKBaAXWH BEPTUKANbLHOrO
ApeHaxa C Yy4YeTOM WCMOSib30BaHUA OTKayMBaeMblX BOA Ha
opoLleHne

- MPOBOAUTb OLIEHKY KOJINEKTOPHO-APEHAXHOro CToKa Mo ero
XUMUYECKOMY COCTaBy B Lenax ornpegeneHnss BO3MOXHOCTU
NPUMEHEHNS Ha OPOLLIEHME N NPOMbIBKY 3EMEfb

- paspabaTtbiBaTb pekoOMeHZauuMm Mno HopmMaM W cpokam
NpoBedeHNs MNPOMbIBOK UM OCYLWECTBMAATb  KOHTPOSib  Hap,
cobnogeHnemM TEXHOSOMNMK ee peanusaumm

- obecneunBatb baccenHoBble YnpaBneHusa WppuraumoHHbIX
Cuctem u ABIl nogpobHon wHGpoOpmaumen 3a U3MEHEHUEM
MESIMOPaTUBHOINO COCTOSIHUS OpOLLAEMbIX 3EMENlb U TEXHUYECKOro
YPOBHSI OPEHaXXHbIX CUCTEM.

YHC nmes Ha GanaHce CKBaXkMHbl BEPTUKANbHOrNO ApeHaxa
AOMKHbI OTBEYaTb 3a opraHM3aumio ee dKcniyaTaumm u Npu aToMm:

- obecneumBaTb ocyulecTBrneHMe paspabotaHHoro OIMO
peXxuma oTKayek;

- NPOBOAUTb  MOHMUTOPUHI  TEXHUYECKOro  COCTOSIHUS WU
OpraHn3oBbIBaTb PEMOHTHO-BOCCTAHOBUTENbHLIE PaboTbl HA BCEX
arieMeHTax CUCTEM BEPTUKASIbHOIO ApeHaxa.

BYWUC Hapsgy ¢ ux dyHKuMen obecneyeHust Bogornogadun B
ABI1 cornacHo nfanHy BOJOMNOS1b30BAHUSA n niamuTa
BogopacnpeneneHnus, B 3TOM CXeMe B3aMMOOTHOLUEHUW MO
MNOBbILLEHMIO NPOAYKTUBHOCTH opoLlaemMblIX 3emMerb n
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paboTOCNOCOBHOCTM KONMMNEKTOPHO-APEHAXHBIX CUCTEM OOSKHbI
OyayT oTBevaThb 3a:

- KOHTPOSb  Hag  OCYLUECTBNEHMEM BCEX  MEPONPUATUIA
peannsyembix OIM3, YHC wun ABIl NO  MOBbILWEHNIO
paboToCnoCOBHOCTN U yNpaBneHUIO APEHaXHbIMU CUCTEMaMM Ha
MEeNMopupyeMbIX 3eMnsiX;

- pas3paboTKy M peanusauuio Kommnnekca opraHnsaumMoHHO-
TEXHUYECKNX MEpPONPUATUI no MUHUMM3AUMM  OTBOAA
KONJIEKTOPHO-APEHAXKHOIO CTOKa B CTBOJS1 PEKMU:

- yyactTme B 9KcnnyaTauMm  MPUHATBIX  Ha  BanaHc
MeXobnacTHbIX (TpaHCrpaHUYHbIX) KOSEKTOPOB.

Takum obpasom, menuopaTmBHoe Bnaronosiydne opoLlaeMblX
3emenb Ha 6a3e NOBbLIWEHUST TEXHUYECKOrO YPOBHS OPEHaKHbIX
cuctem obecneumBaeTcsl YeTKMM U CTPOrMM  BbINOJSTHEHUEM
oba3aHHOCTEN CO CTOpOoHbl dhepmepos, ABIl, OIMTM3 (YHC) a
BOOOXO3SMCTBEHHbIE OpraHn3aumMm B 3TUX YCMOBUAX OOSMKHbI
okasblBaTb WM COAENCTBME W BCECTOPOHHIOK MOMOLWb B
obecneyeHMn BOOHbIMM W AOPYrMMU MaTepuarbHO-TEXHUYECKNMMU
pecypcamu.
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