JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.



A 1. T'YPUHOBHNY

CUCTEMBI ITUTBEBOI'O BOAOCHABXEHWA

C BOAO3ABOPHbBIMH CKBAJKUHAMHU

IIJTAHUPOBAHMUE, ITPOEKTUPOBAHMUE,
CTPOUTEJIBCTBO U SKCIUIYATALINA
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YK 628.1.001.24(083.75)
CucTemMbl TUTHEBOTO BOJOCHAOKEHHSI C BOJ03a00PHBIMU CKBAKUHAMMU
/ A J. I'ypunoBud — MH.: « TEXHOIIPUHT», — 305 c. — ISBN 985-464-021-3

B xHure mnpuBeneH aHaNHM3 CYNIECTBYIOIIETO MOJOXEHHS C OOecreueHreM BOJOH u3
MI0JI3EMHBIX HCTOYHUKOB. PacCMOTpEHBI OCHOBHBIC IPUYHHBI U MTPOOIEMBI, 00YCIOBINBAIONIIE
HEpalMOHAIBHOE HCIIOJIb30BaHKE, AC(PUIIUT M HECOOTBETCTBHE TPEOOBAHMSM HOPMATHBOB Ka-
9YecTBa MUTHEBHIX BOJ. [Ipe/ioskeHbl METOOJIOTHS W TPUHIMITEI TPOTPAaMMHO-IIEIIEBOTO IIIa-
HUPOBAHMUSI PEIICHUS [TOCTABJIEHHBIX MPOOJIEM B pa3pe3e PernOHOB U MOCETICHUIA.

[IpuBeneHB OCHOBHBIC 337a4ll OPTraHU3AIMOHHOTO, TEXHUYECKOTO, 3KOHOMHYECKOTO
U MPaBOBOTrO XapakTepa B IesnocTHOM cucrteme BojocHadxkenus: BOJONCTOYHUK — BO-
JO3ABOP — BOAOIIOAT'OTOBKA — IIOAAYA W PACIHPEAEJIEHUE BOJbI — JIO-
KAJIbBHAA OYUCTKA — ITOTPEBUTEJIb ¢ yyeToM paniioHaIbHOIO UCIIOJIB30BAHUS BOJbI U
3alIUTHI OT 3arpsI3HEHUS U HCTOLICHHS BOIOMCTOYHUKOB.

[IpencraBiena MeToarMka BbIOOpa pallMOHAIbHOM CXEMbl CKBAKMHHBIX B0J103a00pOB,
o0ecrieunBaroIas peneHne B KOMIUIEKCE TEXHOJIOTHIECKUX, TeOPIIbTPATMOHHBIX, THPABIIH-
YECKUX M YKOHOMHYECKUX 3a7a4 Uit 3(P(GEKTUBHOTO MCIOIH30BAHUS KANUTAIBHBIX BIIOKEHUH
MIPHU TPOSKTHPOBAHUH, CTPOUTEIHCTBE, HATA/IKE M SKCIUTyaTallil CKBOKUHHBIX BOI03a00POB C
WCTIOJIb30BAHNEM MMHTAIIMOHHOTO KOMIBIOTEPHOTO MOJICIIMPOBAHMS CHUCTEM BOJOCHAOKCHHS
C CKBOXMHHBIMH BOJI03a00paMH, TIO3BOJISIONIAs ONITUMU3UPOBAThH TTApaMETPhl U PEKUMBI Pado-
Thl 000PYIOBaHUS U ONIPENIEIUTh CIIOCOOBI MHTEHCU(DUKALIMH.

OcBeleHbl pe3ynbTaThl UCCICAOBAHUN  CTAIMOHAPHBIX U ITEPEXOTHBIX PEXKUMOB pabdo-
THI Pa3JIMYHBIX TEXHOJIOTHUYECKHX CXEM BOJOMOIbEMA M3 CKBAKWH, MPEACTABICHBI KOHCTPYK-
LMY 3al0PHO-PETYIHUPYIOMINUX YCTPOUCTB, 0OecIIeunBaroLUe YCTONUNBYIO paboTy Boa03ab0p-
HBIX CKBKHH H ITOTPYKHBIX HACOCOB.

PaccMoTpeHbl KOHCTpYKIHH (PHIBTPOB BOJA03a00PHBIX CKBAXKUH W3 MOJUMEPHBIX H
METaJUIOTIOJIMMEPHBIX MaTepUaaoB, 00JaAalONINX HU3KUMH THAPABIMYCCKAMH COTMPOTHB-
JCHUSIMH.

Bonpmoe BHUMaHME yAEICHO TEXHOJOTHSM W YCTaHOBKAM JHWArHOCTHKH (DUIBTPOB
BOI03a00PHBIX CKBKUH C MCIOJIH30BAHNEM THIPOJANHAMUYECKUX U TEJICBU3UOHHBIX METOJIOB
UCCIIEIOBAaHUM, a TaKXKe TEXHUYECKOro OOCITYKUBAaHUS U PEMOHTa (PUIBTPOB BOA03a00PHBIX
CKBRXMH HUMIYJIbCHBIMA M PEareHTHBIMH METOJaMHU pereHepanud (QHIbTPOB, Ne3UHQPEKIHH
CKBa)XHMH XJIOPCOJEPKAIUMH PEareHTaMu BOJI03a00PHBIX CKBAYKUH.

PaccMOTpeHBI TEXHOJIOTHYECKHE CXEMBbl U KOHCTPYKIIMH YCTAaHOBOK 00€3KeIe3MBaHUS
MOJI3EMHBIX BOJI, MO3BOJISIONINE TOBBICUTH YPPEKTHBHOCTH yIAJICHHS Kelie3a U3 MOI3EMHBIX
BOJI M CHU3HUThH KallUTAJIbHBIE U YKCIUTyaTallHOHHBIE

[IpennasHaueHa sl MHKEHEPHO-TEXHUYECKUX PAOOTHUKOB MPEINPHUSATHIA, 3aHUMAIO-
IIMXCSI BOPOCAMHU BOJIOCHA0KEHUS, CIICIIMAIMCTOB MPOSKTHBIX U HAYYHO-UCCIIET0BATEIHLCKIX
WHCTHTYTOB, aCIIMPAHTOB U CTYICHTOB CTapIIMX KYpPCOB TEXHUYECKUX BBICHIMX YUEOHBIX 3aBe-
JIEHUI.

Tab6n. 20 Puc. 19 bubauorp.: 93 Ha3zs.
PeuenseHTsr:
Unen-koppecnonaeHnT HAH benapycu, nokrop xumudeckux Hayk Patbko A.H,
JIOKTOP TEXHUUECKUX HayK, npodeccop Muxnesuu O.1.,

JOKTOp MEAULMHCKUX HAyK AMBpocbeBa T.B.

ISBN 985-464-021-3 © A 1. I'ypunoBuu
© VII «TexHonpuHTY,
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TEPMHWHBI 1 OITPEAEJIEHNA

BBEJIEHHE...

CTPATEI'MYECKOE IINTAHMPOBAHUE PA3ZBUTHUA LHEH-
TPAJIM3OBAHHBIX CHUCTEM ITUTBEBOI'O BOJJOCHAB-
XEHMA N3 TIOA3EMHBIX NCTOYHUKOB

[Tpo6eMbl TUTHEBOTO BOIOCHAOKEHHS

KpaTkuit aHanus cocTosiHUSI CUCTEM MUTHEBOIO BOJIOCHAOKEHUS U3 TIO13EM-
HBIX UCTOYHUKOB

HopmaruBHas TexHu4yecKasi JOKyMEHTaIUs

HopmaTtuBbl kauecTBa MUTHEBOM BOJIbI

[IporpaMMHoO-11€/IeBOE MJIAHUPOBAHUE PA3BUTHUSI CHUCTEM IHUTHEBOTO BOJO-
cHa0XEeHUs U3 MO/I3EMHBIX HCTOYHHUKOB

OO0111as1 ToCcTaHOBKA 3a7a4

Metouueckue NpUHIUIBI IOCTPOCHUST TPOrPaMMBI

[IporHo3Hble U 11e5IeBbIe OKA3aTeNN IPOTPaMMBI

D¢ dexTUBHOCTH MPOrpamMMBbl

Konuenuus pa3paboTku 11€J1€BOM KOMIUIEKCHON NMPOrpaMMbl PEKOHCTPYKIIUU
Y NEPCIIEKTUBHOIO Pa3BUTHUS BOJHOTO X0341CTBA KOHKPETHBIX ITOCEICHUMN
OneHka BOJIHBIX PECYPCOB

OxpaHa BOJIHBIX PECYPCOB OT HEPALIMOHATIBHOI'O UCIOJIBb30BaHNUs, HCTOIIEHUS
U 3arpsi3HEHUS

[ToBeiieHue 3pPEeKTUBHOCTH NHKEHEPHBIX CUCTEM BOJOCHA0XKEHUS U BOJIO-
OTBEJICHUS ropoJia

PazpaboTka meponpustui, onpeaeneHrne 00beMOB OCHOBHBIX pa0OT, KanuTa-
JIOBJIOKEHUN U 3PPEKTUBHOCTU

Crioco6 peanuzanuu pe3yinbTaToB

OCHOBBI [TIPOEKTHMPOBAHUMA 1 SKCIUIY ATALIAN CH-
CTEM IIMTBEBOI'O BOJOCHABXEHWA N3 ITOA3EMHBIX
NCTOYHHUKOB

O61ue TpeOoBaHus K IPOEKTUPOBAHUIO, CTPOUTENBCTBY U PEKOHCTPYKLIMU
LEHTPAITM30BAHHBIX U HEICHTPAJIM30BAHHBIX CHCTEM IMHTHEBOTO BOJOCHAO-
JKEHUS

CHuCTEMEBI B CXEMBI IIMTHEBOTO BOJOCHAOKEHUS

Knaccudukanus cucrem BogocHaOKeHUs

Kareropuu cuctem BogocHaO)eHUs

Bri6op cxembl W cHCTEMBI TUTHEBOTO BOJOCHAOKEHUS W3 MOJ3EMHBIX HC-
TOYHHKOB

Bonomnorpebnenue

[IpoexTHBIE HOPMBI BOJAOTIOTPEOICHNS HAa TUTHEBBIC U XO3SUCTBECHHBIC HYXK-
IIBI

[IpoexTHBIE HOPMBI BOAOMIOTPEOICHUS MPEANPUITUSIMU HA TUTHEBBIE U XO-
351MCTBEHHBIE HYKIbI

[IpoexTHBIE HOPMBI BOAOTIOTPEOIECHUS TSI )KUBOTHBIX

Pexumbl BogonoTpebneHus

Pacuernbie pacxoapl BOIBI

Crpanuna
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CyTouHbIE pacYeTHBIE PACXO Il BOIBI

YacoBble pacxoabl BOJIbI

Pacxo/e BopI Ha TIPOU3BOACTBEHHBIC, TUTHEBBIC H XO3SHCTBEHHBIC HYX Bl
MIPESIIPUATHI BOJOCHA0KCHUS 1 HEN30eKHBIE TIOTEPH BOJIBI

TpeOyemoe naBieHue

MecTopOoXIeHUS TTOA3EMHBIX BOJI

Bono3abops! 10 13eMHBIX BOJ

CoopyxeHust BOJIOTIOATOTOBKH

[IpenBapurensHas ournctka. KoarynmupoBanue, GproKyInpoBaHue, OTCTauBa-
HUE M OCBETJIICHHE BOJIBI B CIIOC B3BEIICHHOTO OCA/IKa

@unbTpanus BOJbI

Abparnst 1 gera3anys BOJbI

O6e3xene3nBanue U o0e3MapraHiieBaHue

CrabunuzannoHHas 00paboTKa BOJIbI

VYMaruenue BOIbI

VY aneHue BEIIeCTB, MPUIAIONIUX BOJC 3aax U MPUBKYC

VY nanenue u3 BoJAbl aMMOHUMHBIX COEIUHEHHI

O06e33apakuBaHuEe TUTHEBOU BOIBI

DneKTponoTpeOIeHUE, FMEKTPOOOOPYIOBAHNE CUCTEM MUTHEBOTO BOJIOCHAO-
KEHUS

OcHOBHBIE TIOJIOKEHUS

DnexTpocHabkeHre B0103a00pHBIX COOPYKEHUN

DneKTpoCcHA0KEHNE HACOCHBIX CTAHIIHI

CTpouTenbCTBO CUCTEM MUTHEBOTO BOJOCHAOKEHUS
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CxeMbl CKBaKHHHBIX BOI03a00POB

IHOPAJOK ITPOEKTUPOBAHNA HOBOI'O CTPOUTEJIb-
CTBA U PEKOHCTPYKIUHM CKBAXXNHHbBIX BOAO3ABO-
POB

3amaun ¥ OCHOBHBIC TPEOOBAHMS K TPOEKTUPOBAHHIO

YcnoBust BeIOOpa TOA3EMHBIX BOJI B KaueCTBE MCTOYHUKA BOJIOCHAOKEHUS
IUTSL IPOSKTHUPOBAHMUS CKBAKHHHBIX BOJI03200POB

[IpoexTupoBaHue pe3epBa MoAavH BOIbI.

Cranuu ¥ 9Tanbl MPOSKTHPOBAHUS CKBRKUHHBIX BOI03a00POB

OO1ue noJ0KeHus

OneHka 3aracoB HOJI3EMHBIX

['eodpuznueckue uccienoBaHus

Oranel NPOEKTUPOBAHUS

Oco0eHHOCTH TPOEKTUPOBAHUS U COOPYKEHUSI BOJI03a00PHBIX CKBAXKUH
HcxonHo-pa3pemmuTenbHas JOKYMEHTaIHsI
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[Topsiiox mpeacTaBiIeHUs U COCTAB UCXOHBIX TAHHBIX

Hcxonnble qaHHbIE 71 IPOEKTUPOBAHUS BOA03a00PHBIX CKBAYKUH
Hcxonnble qaHHbIE A7 IPOEKTUPOBAHUS 30H CAHUTAPHOM OXpaHbl MUCTOYHH-
KOB BOJIOCHa0)KEHUS

Hcxonnble qaHHble 1715 pa3paOOTKU IPOEKTOB M0 PEKOHCTPYKIUU U Kau-
TaJbHOMY PEMOHTY 3KCIUTYaTallUOHHBIX CKBAYKUH

Hcxonnble qaHHble A7 pa3pabOTKU MPOEKTOB Ha CAHUTAPHO-TEXHUYECKYIO
JUKBUJIALUIO (TaMIIOHAX ) CKBa)KUH

COCTAB U COI'JIACOBAHUE ITPOEKTHOM JJOKYMEH-
TALINA

Ompenenenue cocTaBa, MOpsaKa pa3pabOTKA M COTJIACOBAHMS MMPOCSKTHOM JI0-
KyMCHTallUn

ConeprxaHue MpoeKTa BoJA03a00pHON CKBaKUHBI

CopepxaHue MPOCKTA 30H CAHUTAPHOUN OXpaHbl NCTOYHHUKA BOJOCHAOKEHUS
Conepxanue pa3JenioB MPOEKTa PEKOHCTPYKIIMA M KAalUTAIBHOTO PEMOHTA
BOJ103a00pHOM IKCILTyaTallMOHHONW CKBAKUHBI

CopepxaHue pa3eiioB MPOSKTa JTUKBUIAIIIOHHOTO TAMITOHAKA CKBAKHUHBI

KOHCTPYKIHMNN U METObI BYPEHU S BOAO3ABOPHbBIX
CKBAXHMH

Konctpykius Bo103a00pHON CKBaKUHBI

Br160p cioco0oB OypeHus pu NpoeKTUPOBAHUU BO103a00PHBIX CKBAXKUH
BopomnpuemHas 4acTh CKBaKUHBI

BechunbTpoBbIe CKBaKUHBI

OuUIbTPOBBIE CKBAKUHBI

Konctpykiun GuibTpoB Bo03a00PHBIX CKBAXKUH

[Ton6op u pacuer GuIbTPOB

OOGyCTpONCTBO CKBaKUHBI

BOJOIIOABEMHOE OBOPYJIOBAHUWE BOJIO3ABOPHbIX

CKBAXHNH

Texandeckne M SKOHOMHYECKHE  ACIEKTHI ONpCACIICHUA IMapaMCTPOB IIO-
TPY’KHBIX HACOCOB

Metouka BpIOOpa MOTPYKHBIX 3JEKTPOHACOCOB ISl BOJ03a0OPHBIX CKBa-
JKHUH

TexHonornueckue cxembl 000OpPYIOBaHUS CKBAKHUH NOTPYKHBIMU HACOCaMU C
ycTpoiicTBamMu 0ecTpyOHOI MOIBECKH

3auTa NOrpyKHbIX HACOCOB OT IECKOBAHUS BOJ03a00PHBIX CKBaXXUH

T'MAPOTI'EOJIOI'MYECKUE U TUAPABJIMYECKUE PACYE-
Thl CKBAXXMHHbBIX BOJIO3ABOPOB

VYcnoBust BbIOOpa paliioHaIbHON CXeMBbl BOJ103a00pa Ha pa3IUYHbIX CTaaUsAX
€ro pa3BeIKHU U 3Tanax dKCIUTyaTaluu

Maremaruueckasi MoJIesb BOJ103a00pa

Br160p panmonanbHoOM cxembl Bo03abopa
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DKOHOMHYECKHE KPUTEPHUH BbIOOpA

Omnpenenenre JOMYCTUMBIX TOHM)KEHUH YPOBHS BOJIbI

Onpenenenre MakCUMaJIbHO BO3MOXKHOTO BOJOOTOOPA U3 OAHOM TOUKU
Br160p pannonanbHoO# cxembl BoA03a00pa AJisl IMHEHHOTO psiJia CKBAXKUH
Br160p pannonanbHoO# cxembl BOA03a00pa AJisl KOJIbLIEBOW CXEMbI PACIIOJIO-
KCHHS CKBAKHH

Br16op panmoHansHOM cxemMbl BO103a00pa sl TJIOMATHOM U MPOU3BOIBHOM
CXEMbI pacIoJIOKEHUS CKBaKUH

Omnpenenenre oNTUMAaIbHBIX IUaMETPOB COOPHBIX BOJIOBOJIOB

Br160op MecTa pacnonoxkeHus TOJI0BHBIX COOPYKEHHM BOJj03a00pa JIs JiH-
HEWHOTO psJia CKBaKUH

MeTo1uKa o3TarHoOTO Pa3BUTHSI CKBaXXMHHOTO BOJ103a00pa

TexHonorus HanaAKu U UHTEHCU(UKAIMM CKBaKUHHBIX BOJ103a00pOB
3aiauu 1 METOAMKa MPOU3BOJICTBA paboT

Cucrema aBTOMaTU3UPOBAHHON 0OpabOTKH M aHAIM3a MaTEPHAIOB 00CIIe0-
BaHMS BOJ03a00pa

NMuTanmoHHOE MOJICIMPOBAHKE MIPHU PEIICHUN 3a]a4 ONTUMHU3ALUN PEXKHU-
MOB U MapaMeTPOB CKBAKMHHBIX BO/103200POB

OnTumu3anus ypoBEHHOIO peKUMa 3alacHO-PeryInupyroLiero pesepyapa
Metonuka aHanusa v pa3paboTKU HaJIaJOYHBIX MEPOIPUITUN

OCOBEHHOCTHU IMPOEKTHUPOBAHNA YCTAHOBOK
OBE3XKEJIE3UBAHUE U IEMAHI'AHALIMA BOJBI B BO-
JJOHOCHOM IUTACTE

JINTEPATYPA

IMTPUJIOXEHUMA



TEPMUWHbI 1 OITPEJEJIEHUSA

ABapuiiHoe BoJoCHa0XXeHHE — OTpaHMYeHHOe oOecreyeHue BOJOM B CIIy-
Yasx MOBPEXKIACHUS UM BBIXOJIa U3 CTPOSI OTAENIbHBIX 3JIEMEHTOB M COOPYKEHUM
CUCTEM BOJIOCHAOKEHUSI.

Abdpalus — UCKYCCTBEHHOE HACBIIIEHUE PAa3IUYHbIX CPEJl BO3TYXOM IS
BBEJICHUS KUCIOPO/A.

becniepe6oitHOCTE CUCTEMBI NMUTHEBOIO BOAOCHAOXKEHUSI — oOecreyeHue
noTpeduTeNe JOCTATOUHBIM KOJIMYECTBOM U JaBICHUEM MUTHhEBOU BOJIbI B COOT-
BETCTBUHU C YCTAHOBJICHHBIMU HOPMAaTHBaMHU.

BypumocTh — crmocOOHOCTH TOPHON MOPOJIBI CONPOTUBIIATHCS MPOHUKHOBE-
HUIO B HEE MOPOI0PA3PYIIAIONIET0 HHCTPYMEHTA NPU OypEeHUU.

Bbypenue ckBaxuHbl, OypeHue (MpoxoaKa WIK IPOBOJKAa CKBAKUHbBI) — BbI-
MOJIHEHHUE KOMIUIEKCa Onepainui, B pe3ysibTare KOTOPHIX B 36MHOM KOpe CO3/aeT-
Csl CKBaXKMHA.

Bun 6ypenuss — pa3sHOBUAHOCTh MPAKTUYECKOTO MPUMEHEHUsI Pa3iudyHbIX
croco0oB OypeHust; BUAbl OypeHHs pa3anyaloT B 3aBUCUMOCTU OT THUIIA Bpallare-
a1 (poTopHOE, TYpOMHHOE, BJIEKTpPOOYpOoM), TUIA MOPOJOpPa3PYLIAIOUIErO HH-
CTpyMEHTa (TBEpAOCIJIaBHOE, APOOOBOE, ajaMa3HOE, IIAPOLIEYHOE), Paclooxke-
Hus npuBoza (OypeHre MOBEpXHOCTHBIMU MalllMHAMH, OypeHue 3a00MHbIMU Ma-
HIMHAMU) U criocoba yAalleHus pa3pyleHHOM mopojsl (OypeHue ¢ mpOMBIBKOM,
MPOYBKOM U 6€3 MPOMBIBKH).

BbIxoJ KOJIOHHBI — MakCUMallbHasl JJIMHA 00CAaJHON KOJIOHHBI, 3aKpEeruis-
IOIasi OTKPBITHIA CTBOJI CKBAXXUHBI MJIM YacTh KOJIOHHBI 00CaJHBIX TPYO, BBIXO-
asuias u3-1moj Oanmaka npeablayied KOJOHHBDI.

3a00l CKBa)KMHBI — TOBEPXHOCTH JTOHHON YacTU CKBaXHHBI, 00pa3yrolas-
Csl B pe3ysibTaTe BO3JEUCTBHS MOPOJOPA3PYLIAIONIETO0 UHCTPYMEHTa HA TOPHYIO
Opo.y.

Bona nutheBas (BojJa MUTHEBOrO KayecTBa) — BOJA, KOTOPAsi IO OPraHo-
JENTUYECKUM  CBOMCTBaAM, MHUKPOOHMOJIOTHYECKOMY U XHUMHYECKOMY COCTaBY
COOTBETCTBYET JEHCTBYIOIIMM CAHUTAPHBIM HOpPMaMm M IpaBuiaM M Oe3oracHa
JUTSL KU3HU U 37J0POBBS YeJIOBEKa.

Bopa nonzemuas — Bojia, HaxXos1asCs HUXKE YPOBHS 3¢MHOM TOBEPXHOCTH
B TOJIIAX TOPHBIX MOPOJI 36MHOU KOPBI BO BCEX (PU3MUECKUX COCTOSTHUSIX.

Bopo3zabopHasi ckBaKMHA - HWIMHApPUYECKas BbIpaOOTKa B TOPHBIX MOPO-
JaxX, UMEIOIasi Majble MONEPEeUHbIe pa3Mephl MO CPABHEHUIO C TIIYOMHOMW, ¢ UH-
KEHEPHBIM 00YCTpPOMCTBOM Il 3a00pa BOABI U3 BOJOHOCHBIX TOPU30HTOB (IU1a-
CTOB).

BogomnpoBoanas cetb — cucreMa TpyOOIPOBOJOB U COOPYKEHUM Ha HHUX
JUTS TIOJJaYM BOJIBI K MECTaM €€ OTPeOICHHUS.

BopomnpoBoaHasi ctaHuus — SKCIUTyaTallMOHHAS €IMHULA, KOTOpask MOXKET
COCTOSITh U3 COOPYKEHUH M YCTAaHOBOK JJisl 3a00pa, MOATOTOBKH, MOJAYU U aK-
KyMYJIMPOBaHUS BOJIBI.



BonocnabxeHnrne nmuTheBO€ — MPOU3ZBOJICTBEHHAs! JEATEIBHOCTh, HAIMpaB-
JIeHHasi Ha oOecreueHrne MoTpeOHOCTeN (DU3NUECKUX U IOPUINYECKUX JIUI] B TTHU-
ThEBOU BOJIE.

Bo103abop — KOMIUIEKC WHYKEHEPHBIX COOPYKEHUN M 000pYyIOBaHUS IS
3a060pa BOJbI U3 MMOBEPXHOCTHOTO MJIU MOJA3€MHOI0 UICTOUHHUKA BOJIOCHAOKEHUS.

BonoBoa — TpyObonpoBo MEXYy BOJIONPOBOIHON CTAHIIMEH BOJOMPOBO/I-
HOH CETH.

BononocHBII ropu30HT (TJ1aCT) — BOJIOMPOHHUIIAEMBIN TIJIACT TOPHOHN MOPO-
JIbI, HACBHIII[CHHBIN BOJIOM.

IMuapaBnudeckuil ynap — pe3koe U3MEHEHUE JIaBJICHUS B HAIIOPHOM TPY-
00MpoBO/Ie, BEI3BAHHOE U3MEHEHUEM CKOPOCTH MOTOKA.

J1eOuT CKBa)KUHBI (MMPOU3BOAUTEIILHOCTh CKBKUHBI) — KOJIMYECTBO BOJIBI,
BBIJIJaBAEMOE CKBKUHOW TMPU OTKAYKE MM CAMOM3JIMBE B €IMHUIY BPEMEHH IPU
YCTaHOBUBIIIEMCS OCTOSTHHOM TUHAMHYECKOM YPOBHE.

Jle3uHdekIus — KOMIUIEKC MEpP MO YHUYTOXEHHUIO BO30yauTeNne MH(peEeK-
IIMOHHBIX OOJIe3HEH YeoBeKa M JKMBOTHBIX BO BHEIIHEH cpene (PUu3NUecKUMH,
XUMHUYECKHUMH U OMOJIOTMYECKUMH METOJAMHU.

Jlerazanus — yJqajaeHue U3 BOJAbl PACTBOPEHHBIX T'a30B.

3a0ypuBaHue CKBa)XHHBI, (3a0ypKa) — KOMIUIEKC ONepaIiuii, BBITOJIHIEMbIX
B HaYaJIbHBINA Mepuo]i OypeHus: CKBaXHUHBL. [Ipu 3TOM 0coO00e BHUMaHKE yIesIeT-
Csl CTPOroMy COOJIFOJICHUIO 3aJJaHHOTO HAIpaBJICHUs] CKBAXKUHBI B BEpXHEH MaJo-
YCTOMYMBOM 30HE KOPHI BEIBETPHBAHUS.

3a0)KeHUe CKBAXXMHBI — YCTAHOBJIEHHWE HA MECTHOCTH TOUKH 3aJIOKEHUS
CKBQ)XMHBI 110 33JJaHHBIM KOOPJAMHATAM.

3arpsi3HeHne Boj (BOJHBIX 00BEKTOB) — IMOCTYIJICHWE B BOJHBIN OOBEKT 3a-
TPSIBHSIIONIUX MEXaHWYECKHX, XUMUUYECKUX, OMOJIOTMUYECKUX BEIIECTB M TEIUIa,
HapyIIAONUX TPUPOTHBINA COCTaB U CBOMCTBA BOIBI.

3arpsi3HeHue BoJ (BOJHBIX 0ObEKTOB) — MOCTYIUICHUE B BOJHBIA OOBEKT 3a-
TPSI3HSIONIUX BEIIECTB, MUKPOOPTaHU3MOB U TEIUIa, HAPYIIAIOUIUX MPUPOTHBIN
COCTaB U CBOMCTBA BOJIbI.

30Ha CaHWUTApHOM OXpaHbl — TEPPUTOPHUS U aKBATOPHUS, HA KOTOPBIX yCTa-
HAaBJIUBAETCA OCOOBIN CaHUTAPHO-TIPOTHUBOATUIEMUOIOTUUCCKUNA PEKUM IS
MPEAOTBPAIICHUS YXYAIICHUSI KaueCTBa BOJAbl HCTOYHUKOB MUTHEBOTO BOJOCHAO-
KEHUS U OXPaHbl BOJOMPOBOJHBIX COOPYKECHUH.

HcTouHMK MUTHEBOTO BOJOCHAOKEHUS — BOJIHBIM OOBEKT (BOJAOEM, BOJIO-
TOK, BOJIOHOCHBII TOPU30HT), BOJbI KOTOPOTO MCIOJIB3YIOTCS JIsl TUTHEBOTO BO-
JIOCHA0EHUS MOCTIe COOTBETCTBYIOINICH 00paboTKu uin 6e3 Hee

NuknuHOMETpHUST — omepaiiysi, TpOBOAUMAasl C LEJbI0 ONpeaeTeHUs IOJI0-
KEHUS OCH CKBaKUHBI U KOHTPOJIS 32 COXpPAaHEHUEM 3aJJaHHOTO HAPaBJICHUS €€ B
MIPOCTPAHCTRE.

Wcnbitanne o0caHON KOJIOHHBI — MTPOBEpPKa KOJIOHHBI O0CAIHBIX TPYO Ha
MIPOYHOCTh U TE€PMETUYHOCTh, BKIIIOYAIOIIAsl UCTIBITAHHE HA BHYTPECHHEE J1aBJie-
HUe (ITyTeM OMOPOKHEHUS CKBAKUHBI).

KasepHomerpusi — omnepariys, IpoBOJUMas C LEJIbI0 U3MEPEHUs AruameTpa
CKBa)XMHBI M KOHTPOJISI 32 €r0 M3MEHEHUEM MPU OypEeHUH.



Kapotaxx — komIiuiekc reopu3MyecKkux HCCIeI0BaHUNA, OCHOBAHHBIX Ha
U3Y4YeHUH (PU3NUECKUX CBOMCTB FOPHBIX MOPO/I, CIATAIOIIUX CTEHKU CKBaKUHBI.

KonnykTop — ob6cajHast KOJIOHHA, CIIyCKaeMasi B CKBa)XXHHY IOCJIe HaIlpaB-
asroled TpyObl 1Sl 3aKpEIJICHUsI CTEHOK CKBaXXMHBI B 30HAX HEYCTOWUYMBBIX IO-
POJI M COXpAHEHUS HAPABJIEHUS €€ CTBOJIA.

KoHcTpykiust BoJ103a00pHOI CKBaXXKMHBI — CX€Ma YCTPOICTBA CKBAaXKUHBI, B
KOTOpPOM YyKa3bIBaIOTCS M3MEHEHHs JMaMeTpa IMOCJeIHel ¢ IIyOMHOM, a Takxke
JIUaMeTpPbl U JJIUHBI KOJIOHH 00CaIHbIX TPYO U QUIBTPOBBIX KOJIOHH.

Kpemnnenue ckBakuHbI — ONEpanuy MO 3aKPEIUICHUIO CIa0bIX HEYCTOWYH-
BBIX U TPEIIMHOBATHIX TOPHBIX MOPOJ, CIArarmllINX CTEHKH CKBAXXUHBI C LEIBIO
oOecreyeHus: UX yCTOMYMBOCTH, a TAKKE MPEAYNPEKACHUS U YCTPAHEHUS APYTUX
OCJIO)KHEHHMI B CKBakMHE. KpermieHne CKBa)XUH OCYUIECTBISETCS TpyOamu, IIu-
HUCTBIM PACTBOPOM, 3JEKTPOXUMUYECKUM U IPYTUMHU CITIOCOOAMHU.

Koarynsuua — mpouecc CUETUIeHUS M YKPYNHEHHUS 4acTULl AUCIEPCHOMN
(ba3bl, MHUIMUPYEMbIH BBEICHUEM B BOJlY OINPECICHHBIX XUMUKATOB.

KonpmaTanust — nporecc 3apactanusi GUIBTPYIOIIUX CPell OTIOXKECHUSIMU
OMOJOTUYECKOT0, XMMUYECKOTO ¥ (PU3UYECKOTO MPOUCXOKICHHUS.

Mennensasiit uiIbTp — ¢ GUIBTPYIOLIEH 3arpy3KOi U3 NECKa U IPaBUs UITU
U3 JIpyroro Martepuaia, padoTawmuid co ckopoctbio ¢punsTpoBanus ot 0,05 mo
0,25 M/u.

MHOTroCIOMUHbIN QUIBTP — CKOPBIA GUIBTP CO CIOAMH (PUIBTPYIOMIMUX Ma-
TE€pPUAJIOB, INIOTHOCTh U PAa3MEp 3€PEH KOTOPBIX PACIOJIOKEHBI OT KPYMHOW K
MeJIKOH pakuuu.

MukpoduiabTpoBaHue — OTAENIEHUE U3 BOABl TBEPIBIX BEUIECTB MPHU MPO-
X0XKJIEHUHU Yepe3 cuta ¢ pazmepom siueek < 0,05 mm.

HenenTtpanuzoBanHasi cucTeMa MUTHEBOIO BOJAOCHAOXKEHUS — KOMIUIEKC
COOPYKEHUN U YCTPOUCTB AJi 0OeCreYeHUs] MUTHEBOM BOJON OTAENbHBIX IPYIII
WM OJJUHOYHBIX €€ MOTpEeOUTENEH.

HopMmatuBbl kauecTBa MUTHEBOW BOJABI (HOPMATUBHBIE TPEOOBAHUS) — CO-
BOKYITHOCTbh YCTAHOBJIEHHBIX CAaHUTapHBIMU MpaBUWIaMU U HOpMamu PecnyOnuku
benapych AOMyCTUMBIX TMOKa3aTeled XUMUYECKOTO M MHUKPOOHOJIOTHYECKOIO
(OHONOrMYecKoro) cocTaBa M OPraHOJENTUYECKUX CBOMCTB BOJIbI, FapAHTHPYIO-
IMX ee 0€30MacHOCTb JIJISl 3/I0POBbs YEIOBEKA.

HopMmbl nUTBEBOTO BOJOMOTPEOJCHUS] — KOJIUYECTBO MUTHLEBOW BOJBI,
HeoOXoauMoe JJIsl yIOBJIeTBOpeHUs (oOecreueHus) GU3NOIOTUUESCKUX U ObI-
TOBBIX TOTPEOHOCTEN OJTHOTO UEJIOBEKa B TEUEHHUE CYTOK B KOHKPETHOM IOCe-
JI€HUH, OTAEIBHOM OOBEKTE WJIM TPAHCIIOPTHOM CPEACTBE MPU HOPMAIBHOM
(GYHKUMOHUPOBAHUU CUCTEM MUTHEBOrO BOJAOCHAOKEHUS WM UpPE3BbIYANHBIX
CUTYyalHSX.

O6e33apaxuBaHie BOJBI — KOMIUIEKC MEp MO YHHYTOXXEHHUIO B BOJIE
BO30yauTeNel MHPEKUMOHHBIX 3a00JIeBaHUNH XUMUUYECKUMU U (PU3NUECKUMU
crnocobamu.

O3zoHupoBaHue — A00aBIeHUE B BOAY 030HA MPEUMYIIECTBEHHO JIJIsi OKHUC-
JICHUSI UHTPEIMEHTOB U JIs1 NE3UH(PEKIUU BOIBI.



OObeIMHEHHbIE CUCTEMbI BOJIOCHAOKEHHSI — CUCTEMbI, OOecIieunBaroIne
MUTHEBBIE U XO3SIMCTBEHHO-OBITOBBIE HYXK/Ibl HACEJIEHUS U (MJIM) IPOU3BOICTBEH-
HbIE HYX/Ibl, @ TAKXKE HYXKIbI I0KAPOTYILICHHUS.

HanuB — BUJ ONBITHBIX THAPOrEOJOTHYECKUX PalOT, CIIyXKaIIUX AJIs ONpe-
JeJIeHHs] BOJOTIPOHUIIAEMOCTH TOPHBIX MOPOJ]; OCYIIECTBISIETCS MyTEM 3aJTHBKH
BOJ/Ibl B CKBOXXHHY.

OOcanHass KOJOHHa — KOJIOHHAa COEJIMHEHHBIX MEXKIY c000il 00cagHBIX
TpyO, CitykKalast sl KperyIeHUs! CTEHOK CKBa)KUHBI.

OnopHas CKBa)XMHA — CKB)XXKMHA, TAHHbBIE 110 KOTOPOIl MOTYT OBITh UCTIOJb-
30BaHbI JJI MPOCKTUPOBAHMS CKBAKUHHBIX BOJ103a00POB.

OnpoboBanue BoA03a00PHOM CKBAKUHBI — THJIPOTE€0JIOTMUYECKUE UCCIIE10-
BaHUs, 3aKJIIOYAIOIIHECS B ONPEICICHUH 1€0UTa CKBAKUHBI, TOJOXKEHUSI YPOBHEH
MOJ3EMHBIX BOJ (CTATUYECKOT0, MbE30METPUUYECKOI0 U JMUHAMHYECKOTO), MOHU-
KEeHUs1, B 0TOOpe Mpo0 15 ONpeiesieHHs] KauecTBa BOJIbI U JIp.

OcBoeHue B0OJ03a00pHOM CKBaXHHBI — KOMIUIEKC CIEHHMAIBHBIX padoT Mo
000pYyAOBaHUIO BOAONPUEMHON YaCTU CKBAXXMHBI U BOCCTAHOBJICHHIO BOJIOIPO-
HUIAEMOCTH NPU(HUIBTPOBOIN 30HBI BOJOHOCHOIO IIacTa U (PUIbTpa C LEJbIO
nojiyueHust HaubOoisiee 3(PQPEeKTUBHBIX THAPOreOJOTUYECKUX U THUIPABIMYECKUX
napamMeTpoOB CKBAKUHbI

OTkayka — BUJ ONBITHBIX THAPOTEOJOTHYECKUX paboT, CHyKalux s
OTpeJIeNICHHs THAPOTE€0JIOrHYECKUX apaMeTpoB (J1e0uTa, yAelIbHOro 1edura, Ko-
sbdunrienta GunbTpanuu, paguyca BIUSHUS U Jp.) BOJAOHOCHOTO TOPHU3OHTA.
OTkayka >XKMJIKOCTH MPOU3BOJUTCS HACOCOM WM 3paudToM. B 3aBucumoctu ot
CTETNeHH JE€TaTbHOCTH MPOBOJUMBIX PabOT OTKAYKU MOTYT OBITh OIBITHBIE MPOO-
HbIE U MpEeBAPUTEIIbHbIC.

[TapameTpsl pexuma OypeHus — (akToOpbl, BIMUSIONINE HA MOKAa3aTeNu Oy-
peHusi, 3a/laBaeMble, U3MEHSEMbIE U TMOJAJEPKUBAEMble OypOBBIM pPabOYUM WM
aBTOMaTOM B IpoIlecce YIIIyOJIeHHs] CKBaKUHBI: OCeBasi Harpys3ka, yucio o0opo-
TOB OypOBOI'O CHapsiia U pacxoJ]i MPOMBIBOYHON >KMJAKOCTH WJIM ra3za MpH Bpala-
TeIbHOM OYpEeHHH; YHCIIO yIapoB, BBICOTA cOpachIBaHUS M YroJl MOBOPOTA J0JI0Ta
NP yIapHOM OypEeHUH; aMIUIMTYAa U 4acToTa KojeOaHuil M BO3MYIAoIas CUila
py BUOPALIMOHHOM OYpEeHUH U JIpyrue (B 3aBUCUMOCTH OT CIIOCOOOB OypeHUs).

[ToBepXHOCTHBIE BOJBI — BOJIbI, PACTIOJIOKEHHBIE HAa MOBEPXHOCTU CYIIN B
BU/JIE PA3IMYHBIX BOJHBIX 0OBEKTOB.

[loaroToBka (BOJOMOArOTOBKA) MUTHEBOM BOJBI — TEXHOJOTUYECKUNA TPO-
recc o0pabOTKK BOJBI JIsl MPUJAHUS €l cOCTaBa U CBOMCTB, OTBEYAIOIINX yCTa-
HOBJICHHBIM HOpMaTHBaM KaueCTBa MUTHEBOU BOJIbI.

[ToTpeGHOCTH B MUTHEBOI BOJIE — 3HAUYE€HHE HEOOXOJUMOIO B ONpEeeH-
HBIN nepruoj o0bemMa NMUTHEBOM BOJIBI U3 CUCTEMbI MHUTHEBOTO BOJIOCHAOKEHHUS.

[loHmxeHue WUiau MOBBIIIEHUE YPOBHS — CO3/1aHHE Pa3HOCTH BBICOTHBIX OT-
METOK CTaTUYECKOT0, JTMHAMUYECKOTO U NMbE30METPUUECKOTO YPOBHSI.

[loTaitHast konmoHHa — obOcaaHas kojoHHa. Cmyckaemass B CKBaXHHY 0e€3
BBIXOJIa €€ BEPXHEro KOHIIA Ha MOBEPXHOCTb.

[IpopaboTka CKBaxUHBI, TPOPAOOTKA — KAaTUOPOBKA CTEHOK CKBAKHHBI 110-
POJIOPa3PYLIAIOLUIUM HHCTPYMEHTOM ISl PUJAHUs €d 3aJIaHHOTO JUaMeTpa.
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[IpoMesxkyTOouHass KOJIOHHA (TeXHUYECKas KOJIOHHA) — oOcajHas KOJIOHHA,
cIyckaemasi B CKBaXHHY IOCJ€ KOHIYKTOpa JJisi YCTPAHEHUs Pa3IUYHbIX T'€0J10-
IMYECKUX OCJIOXHEHUHN, BO3ZHUKAIOUIUX MPU YIIyOKe CKBaXKUHBI.

Pa3OypuBaHue CKBaXMHBI — YBEJIWYEHHE JTHUAMETpa NPOOYypEeHHON CKBaXKHU-
HbI WJIK OTJIETILHOTO €€ MHTepBaIa.

Pa3BegouHble CKBaXXKMHBI — CKBaXKUHBI, KOTOPbIE MPeAHA3HAYEHBI 1JIs yCTa-
HOBJICHMSI TJTyOMHBI, MOIITHOCTH, JIUTOJIOTMYECKOTO COCTaBa U YCIIOBUMN 3aeTraHus
MEPCIIEKTUBHOT'O BOJOHOCHOTO TrOpU30HTA (KOMIUIEKCA); ompeaesieHus PpuibTpa-
IMOHHBIX M €MKOCTHBIX CBOWMCTB BOJIOBMEIIAIOLIMX MOPOJ M KauecTBa MOJ3EM-
HbIX BOoJA. KoHCTpyKuMU pa3BelOYHBIX CKBAKUH OOJIETYEHHBIE U CPABHUTEIHHO
HeOoJbIIOro quamMerpa. bypsTcs ¢ TakuM pacueTrom, YToObl TP HEOOXOAMMOCTH
MO>KHO OBLIIO U3BJI€Yb 00CaIHbIE TPYOBI U (PUIIBTPHI.

Pa3BeqouHO-3KCIUTyaTallMOHHBIE CKBAXKUHBI — CKBa)KMHBI, MpEJHA3HAYCH-
HbI€ ISl YCTAHOBJIEHHSI TUIPOTEOJIOTMYECKUX U THIPOXUMUYECKHX OCOOEHHO-
CTell pa3pe3a, BBIOJIHEHHS ONBITHO-QUIBTPAIMOHHBIX padoT. KoHcTpykinu pas-
BEJIOYHO-IKCIUTYyaTallMOHHBIX CKBa)KUH PACUMTHIBAIOTCS HAa BO3MOXKHOCTH TEpe-
BOJIa X B KCILTyaTallMOHHBIE.

Pacmupurens — nopopopa3pyimaromuii ”HCTPYMEHT, CIy>Kallluid IJis pac-
HIMPEHUS WIM KaTuOPOBKM CTEHOK CKBA)KMHBI; B 3aBUCMMOCTH OT crioco0a pas-
pYLIEHUs TOPHBIX MOPOJ M BHUJA MCTHPAIOIIETO MaTepuaia pa3indyaroT LIapoll-
€4HbIE, aIMa3HbIe U IPYTUe PACIIUPUTEIH.

Pe3suctuBuMeTpus — onepaunus, NpoBOAUMAs C LEIbI0 U3MEPEHUS YAEIbHO-
IO AJEKTPUUECKOr0 COMPOTUBIICHUS POMBIBOYHOM KMJIKOCTH B CKBaXKUHE.

CpabupoBaHue — crnoco0 OTKAYKH >KHJIKOCTH M3 CKBaXXUHBI C MOMOIIBIO
cBala (TOPIIHS).

CucremMa MUTHEBOTO BOJIOCHAOKEHUSI — KOMIUIEKC YCTPOMCTB U COOpPYXkKe-
HUM U1 3a00pa, MOATrOTOBKHU (0€3 MOATrOTOBKH), aKKYMYJIHPOBaHUS (XpaHEHUS),
MOJIaYu U pacnpeereHus] TUTHEBOM BOJIbI K MeCTaM MOTpeOIeHUS

CoopyXeHHe CKBaKHHbBI (CTPOUTEIBCTBO CKBAXKMHBI) — BBIITOJIHEHHE KOM-
riekca padoT Mo MOATOTOBKE K OypeHHI0, OYpeHHIO U MOAACPKAHUIO CKBAKUHBI
B YCTOMYMBOM COCTOSIHHM, a TaKKe MPOBEICHUIO B HEH HEOOXOIUMBIX HCCIIE0-
BaHUM; COOPYKEHHUE CKBAXKMHBI 3aKAHUMBACTCS 3aKPBITUEM, JIMKBUJAIIMEH, KOH-
cepBallieil Win cadeil ee B SKCIUTyaTaluIo.

Cnoco® OypeHuss — xapakTep BO3JECUCTBHUS MOPOJIOPA3PYLIAIOUIETO HH-
CTPYMEHTa Ha TOPHYIO MOPOAY C LIENbIO €€ pa3pylIeHUs Ipu OYpEeHUU CKBaKUHBI;
pa3nuyYaloT  BpallaTeNbHbIA,  yAapHBIM, yJapHO-BpallaTelbHBbIA,  yAapHO-
IpoOOBOM, BUOPALIMOHHBIM, THIPOMOHUTOPHBIN, TEPMUUYECKUHN, IIEKTPOrUApPaAB-
JUYECKUH, B3PBIBHOM, YIbTPa3BYKOBOM U Apyrue CrocoObl OypeHus.

.CxeMbl BOJOCHAOXEHUS — H300paKEHHE COOPYKEHUU WIM OTIEIbHBIX
YCTAaHOBOK, YBSI3aHHOE C pa3MEIleHHEeM MOTpeOuTeNnei BO/AbI, a TaKKe TEXHOJO-
IMYECKUMU MpoIleccaMu, 00ecreunBaronux 3a00p, OUUCTKY, TPAHCIIOPTHUPOBKY,
XpaHEHHUE U paclpeie]ICHUE BOIbI IO TEPPUTOPUH OOBEKTOB.

CkBaXMHHBIM BOJ103a00p — COOpYXKEeHHUE i 3a00pa MOJ3EMHBIX BOJ OJI-
HOM M OoJiee CKBa)XMHAMHU C BOJOMOJBEMHBIM 000PYIOBaHUEM, MMAaBUJIbOHAMU U
CUCTEMOM MOJaoUUX TPyOOIPOBOIOB.

11



CeIpas BoJa — BoAa A0 €€ MOATOTOBKH.

Cxopsoiii GuibTp — ¢ QUABTPYIONIEH 3arpy3KON U3 MecCKa U TPaBUS WU
U3 ApYyroro Matepualia, paboTalIui coO CKOPOCThI0 GUIbTpOBaHUS S5 U 00-
aee /4.

CeauMeHTalUsl — OCAXKJICHUE W3 BOAbl MEXAHUYECKHUX BEIIECTB IMOCPE.-
CTBOM CHJIbI TSIKECTH.

Cyxoit ¢uiabTp — CKOpbI QUIbTp, B KOTOPpOM (GUIBTPYIOIAs 3arpy3Ka B
npouecce padboThl OJJHOBPEMEHHO 00TEKAETCsl BOJAOU U BO3IYXOM.

CxopocTh UIBTPOBAHUS — OTHOIICHHE OOBEMHOIO MOTOKa (hUIbTpaTa K
MOBEPXHOCTH (QUITBLTPOBAHUSI.

CrabunuzanuonHas o0paboTKa BOJBI — YCTpaHEHHUE CBOMCTB BOJIBI, 00Y-
CJIOBJICHHBIX €€ COCTaBOM, IPUBOIAIIMX K OTJIOKEHHUIO COJIEM Ha MOBEPXHOCTHU
TpyOONpPOBOAOB U 00OPYI0OBaHUA JUO0 K PACTBOPEHHUIO MaTepuaia TpyOoompoBo-
JI0OB U 000pYy10BaHUS.

YMsryenve BOAbl — YMEHBIIIEHNE KOHIIEHTPALMM MOHOB KAJIbIMA W Mar-
HUS B BOJIC /10 KOJIMYECTBEHHBIX MOKa3aTeel, TpeOyeMbIX MOTPEOUTEIEM.

dnotanusi — MpoLecc BhIACICHUS W3 BOABI YAaCTUIl AUCTIEPCHOU (a3bl, OC-
HOBAHHBIN HAa CIUSAHUU U YKPYNIHEHUU YaCTHUI] IPUMECEN C My3bIpbKaMU JTHUCTIEP-
TMPOBAHHOTO B BOJIE BO3/yXa (raza) U MociaeAyIoleM BCIUIBIBAHUH 00pa3yonnx-
Csl arperartos.

OuibTpauus — IBUKEHUE )KUIKOCTH WU ra3a CKBO3b IIOPUCTYIO CPEAY.

OunbTpOBaHKE BOJbI — YIAJICHUE U3 BOJABI BEIIECTB MIPU HNPOXOKICHUU Ye-
PE€3 3EPHUCTHIE WIIK ITIOPUCTHIE MATEPUAIIBI.

OuiabTp BOA03a00PHON CKBAKHHBI — 3JIEMEHT CKBOXKHHBI IJI1 0TOOpA BOJIBI
Y3 PBIXJIBIX U HEYCTOMUYUBBIX MOTYCKAIBHBIX U CKAJIBHBIX MOPOJI BOJOHOCHBIX I'O-
PU30HTOB.

IlenTpanu3oBaHHas CHCTeMa MUTHEBOTO BOJOCHAOKEHHUS — KOMIUICKC HH-
KEHEPHBIX YCTPOMCTB U COOPYKEHMH Il oOecreueHHs] MUTheBOM BOAOW Bcei
COBOKYITHOCTH TIOTPEOUTEIEH.

XJopupoBaHHe — BBEICHHE B BOJY XJiopa B (popMe XJIOPHOTO Tra3a WiH
JIPYTUX XJIOPCOJAEPKAIMX peareHTOB Il 00e33apaKMBaHUs BOJBI.

VY nenbHas NMPOU3BOAUTEIIBHOCTh CKBAKHHBI — JACOUT CKBAXKMHBI, COOTBET-
CTBYIOUIMI MOHUKEHUIO YPOBHS Ha OJIUH METP.

YpoBeHb BOJBI — BBICOTA MOBEPXHOCTU BOJbI, OTCUMUTHIBAEMAsl OTHOCHU-
TEJIbHO HEKOTOPOU MOCTOSIHHOM TIJIOCKOCTH CPAaBHEHUS, ONIPEAEIIsieMasl B METpax.

YpoBeHb TMHAMUYECKUN — YPOBEHb MOA3EMHBIX BOJI, CHU3UBILUICSA BCIIE/I-
CTBHE OTKAYKU WJIM MOBBICUBILIUICS B PE3YyJbTaTE HarHETaHUsI BOJbI B BOJOHOC-
HBI TOPU3OHT.

YpoBEHb MBE3OMETPUUECKUN — YPOBEHb IMOJ3EMHBIX BOJ, YCTaHABIMBAIO-
IIUHCS BBIIIE KPOBIU BOJOHOCHOTO TOPU30HTA (I1acTa) MPH BCKPBITUU HAIOP-
HBIX BOJ B CKBO)KMHAX.

YpOBEHb CTATUUECKUN — €CTECTBEHHBIM, HE HAPYILICHHBIM OTKAYKOW WIIH
HarHeTaHUEeM YPOBEHb O€3HAMOPHBIX MOA3EMHBIX BO/I.

YpoBHeMep — ipubOp 1 onpeieSIeHHs] YPOBHS KUJIKOCTU B CKBaYKUHE.
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[IInam — yacTuIBl TOPHOU MOPOABI U MCTHUPAIOIIETO MaTepuana, oopas3yro-
1iyecs B pe3yJibTaTe pa3pylieHus: uX npu OypeHuUu.

DKCIUTyaTallMOHHbIE CKBa)KUHBI — CKBaKUHBI, IPUHATHIE B SKCIUTYaTALUIO.

OKcmulyaTallmOHHasi KOJIOHHAa — oOcajHas KOJIOHHA, NpUMEHsemas s
000pyAOBaHUS CKBXKMHBI C IEJNBIO JOOBIYM KUIKOTO IMOJIE3HOTO MCKOMAeMOTO
WJIM Ta3a.

DNeMEeHThl CUCTEMBI MUTHEBOTO BOJIOCHAOKEHUSI — OT/IENbHBIE YCTPONUCTBA
U COOpYXEHHs Juisi 3a00pa, MOArOTOBKHM (0€3 MOATOTOBKU), aKKyMYJIUPOBAHUS
(XpaHeHwus), MoJa4u U pacrpeieNeHus: BObI.

BBEJAEHUE

ObecnieueHre HaceIeHUs] KAYECTBEHHON NUTHEBOM BOJOW SBISETCS MPU-
OpPUTETHOM CcOLMaTBHOMN MPoOJIEeMOil I000H CTpaHbl, pelIeHne KOTOPOil Halpas-
JIEHO Ha JOCTH)KCHHE TJIABHOM ILIENM — YJIYYIIEHHUS M COXPAHEHHUs 300pPOBbs
HaceJeHUsl U B IeJIOM — O€30MaCHOCTH HalluH.

s noblieHUs 3()PEKTUBHOCTU CUCTEM MHUTHEBOTO BOJAOCHAOKEHUS
HE0OXO0IMMO KOMIUIEKCHOE pelleHue 3aJa4 OpraHU3allMOHHOI0, TEXHUYECKOro,
SKOHOMHUYECKOTO U MPAaBOBOI0 Xapakrtepa B menoctHo cucrteme BOJOUCTOU-
HUK — BOAO3ABOP — BOAOIIOATI'OTOBKA — IIOJAYA U PACIIPEIE-
JIEHUE BOJIbI ¢ yuyeToM pallMOHAIBHOTO MCIOJIb30BAHUSA BOJIBI U 3aIIUTHI OT
3arpsAA3HEHUs U UCTOILLEHHS BOJOUCTOUYHHUKOB.

[lonHoe moctuxenue 1enei GecrepedoiHOro odecrneueHrs HaceaeHus Ka-
YECTBEHHOM MHUTHEBOM BOJON M MOTPEOHOCTEW CTpaHbl € Y4YE€TOM peaJbHOIo
HKOHOMHMYECKOTO TOJO0XKEHUSI JOJKHO OBbITh MPEIyCMOTPEHO B HAIIMOHAJIBHBIX
CpEeAHE- U TOATOCPOYHBIX IIEJNEBBIX KOMIUIEKCHBIX IPOrpaMMax NEPCIEKTUBHOIO
Pa3BUTHS CUCTEM BOJIOCHA0KEHHS TOPOJIOB U PETHOHOB.

B pemenun oOumx mpoOjeM NMUTHEBOTO BOJOCHAOKEHHS BaXKHYIO POJIb
UTPAIOT 3aJa4M ONTUMAIbHOTO MPOEKTUPOBAHUS, CTPOUTENBCTBA U DKCILTyaTalluH
CUCTEM IUTHEBOTO BOJOCHA0KEHUS U3 MOA3EMHBIX HICTOYHUKOB U UX 3JIEMEHTOB.
OHU JOJKHBI MUMETh KOMIUJIEKCHBIE PEIIEHHS THUAPOrEOJIOTMYECKHX 3a1ad Mo
OLIEHKE SKCIUTYaTallMOHHBIX 3alacoB MOJA3EMHBIX BOJI, TEXHOJOIMYECKUX U TEX-
HUKO-DKOHOMHYECKUX 3a7a4 BOJOCHAOKEHUS, a TakkKe 3a7ayd 3allUThl M0J13eM-
HBIX BOJI OT UCTOILEHUS U 3arpA3HEHUS.

Kaxk npaBuiio, npoeKTupoBaHUe CKBaKUHHBIX BOA03a00POB IPOU3BOIUIOCH
0e3 10CTaTOYHOr0 TEXHUKO-2KOHOMHYECKOTO OOOCHOBaHHS CXEMbl B0J103a00pa
(KOJIMYECTBO CKBaXXUH, PACCTOSIHHE MEXAY HUMHU, IJIIAHOBOE PacIoyioKeHue), 6e3
ydeTa TeXHUYECKUX (PaKTOpOB (KOHCTPYKLUHMU CKBAKUHBI U PUIBTPA, TEXHOJIOTHMA
OypeHus, mapaMeTpoOB U PEKUMOB PabOTHI BOJOMOIbEMHOT0 000py10BaHus, ), 6€3
ydeTa OrpaHMuYEHUN, KOTOPbIE HAKJIaJAbIBAIOTCS Ha CXEMY B0J103a00pa B KOHKPET-
HBIX YCJIOBHSIX (SKOJOTHYECKHE OrPAHMYEHHMs, JIECONOCAIKH, JOPOTH, HACEJIeH-
HBI€ ITYHKTHI, Ta30MPOBOJ U JIp.).
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OTuM 00BsICHSECTCA TOT (PAaKT, YTO MPOU3BOAUTEIBLHOCTH JEHCTBYIOUIUX
BO/103a00pPOB 1O OTHOIIEHHMIO K MACTIOPTHBIM JAHHBIM COCTAaBJISIET MO KOMMY-
HaJbHBIM BOJI03a00pHBIM CKBakMHaMm B cpeaHem 60-70%. B cenbckux u Be-
JIOMCTBEHHBIX BOJ03a00pax ATOT MPOIEHT COCTAaBIsAET Mopsaka 25-35 mpoleH-
TOB. B TO %e Bpemsi MPOLIEHT UCTIOJb30BaHUsl YTBEPKIECHHBIX 3aM1acOB HA BOJ03a-
6opax coctasisier nopsaka 50 %.

D¢ dexTuBHOCTD BO03a00PHBIX COOPYXKEHUN OMpPENENSETCs B IMEPBYIO
ouepelb UX TEXHUYECKHUMH aCleKTaMU OT TEXHOJOTMHM BCKPBITUS BOJOHOCHOTO
miacTa JI0 CUCTEMBbl BOAONOAbeMa. Mexy dleMeHTaMu B0J103a00pa, WX KOH-
CTPYKLHSAMH, TEXHOJIOTHSIMU COOPYKEHMSI M SKCIUTyaTalluu CYIIECTBYET TecHas
B3aMMOCBSI3b, KOTOPYIO HEOOXOIUMO YYHUTHIBATH NMPHU pa3pabOTKEe HOBOTO WU
MOJIEpPHU3AIMHN OTJEIBHOTO 3JIEMEHTa B CUCTEME: BOJOHOCHBIN MiacT (mapamer-
pbl) — TexHoJorusa Oypenus (OypoBble arperaTbl ¥ HHCTPYMEHT) — KOHCTPYKIIMS
CKBa)XKUHBI (0OcanHble TPYObl, (PUIBTPBI) — BOJONOIBEMHOE 000pYyI0BaHUE (BO-
JOTObEMHBIE TPYOBI, MOTPYKHBIE HACOCHI, TEXHOJIOIMU BOJOINOAbEMA, 3aIIOPHO-
perynupyromas apMarypa, 3J1eKTpoo0opyJoBaHIE U aBTOMaTuka). B pamkax roc-
yJIapCTBEHHOMN Hay4yHO-TeXHUYECKOU mporpammbl «CkBaxknHay ObiBiiero CCCP B
1986 — 1992 rr. B JaHHOM HampaBlIeHUHW OBUIM Pa3BEPHYTHI C BEAYIIMMU Hay4-
HBIMHM, TPOEKTHO-KOHCTPYKTOPCKMMH ¥ TPOMBIIUICHHBIMU PEANPUATUIMU
KpYMHOMACIITaOHBIE HCCIEIOBAaHUA M Pa3pabOTKU, KOTOpbIE HAILIM CBOE IPO-
noipkenue B 1993 — 2001 rr. B benapycu.

KoHcTpykiuu CKBa)KWH, UCHOJb3yEeMblEe B MPAKTHKE BOJOCHAOXKEHHs, Oa-
3UPYIOTCS B OCHOBHOM Ha NMPUMEHEHUHM CTaJIbHBIX 00CaJHBIX TPYO U TUIPABIH-
YEeCKM HECOBEPUICHHBIX MPOBOJOYHBIX WM CETYATHIX (PUIBTPOB HA TPYyOUATHIX
(cTanmpHBIX) KapKacax C MIEJIEBbIMU WM KPYTIBIMU OTBEPCTUSMU U OTIMYAIOTCS
HU3KOM 3(P(HEKTUBHOCTHIO U KAYECTBOM M B 3apyOEKHOM MPaKTUKE HE HUCIIONb-
3yroTCs yxe 6omee 40 rer.

C nadana sKkcrulyaTaluu Takue (QUIbTPBI MOJBEPKEHBI KOPPO3UU, MPOUC-
XOIUT WX MEXaHW4YecKas, XUMHUYecKas M OHOJOoruyeckas KoJbMaTalus, WM
CKBKMHBI HAUMHAIOT MECKOBaTh, YTO CHWXXKAET WX JNEOUTHI. YIenbHbIE AEOUTHI
TaKMX BOJ03a00PHBIX CKBAKUH HIXKE B 2—5 pa3 aHAJIOIMYHBIX CKBaXKHH, COOPY-
KaeMbIX 3a pyOexxoM. B cBs3M ¢ yem Oblia MocTaBieHA 3ajava co3Aarh dPdek-
TUBHbBIE KOHCTPYKIIMH BO103a00PHBIX CKBaXKUH U (DUIIBTPOB.

OtcyTcTBHE Hay4yHO OOOCHOBAaHHBIX TPEOOBAHMI K IMapaMeTpam U pexu-
MaM paboThl TOTPY>KHBIX HACOCOB, K O0OPY/IOBAHHUIO CKBaKMHBI COOTBETCTBYIO-
el apmMatypoii 11 ooecriedeHnst BICOKOM HaJie)KHOCTH U 3PPEKTUBHOCTU IKC-
IUTyaTalldd CUCTEMBI B LIEJIOM OOYCIOBUJIO HEOOXOAMMOCTb MPOBEICHUS KOM-
IUIEKCHBIX HCCIIEJOBAaHUN PEKMMOB pabOThl BOJI03a00PHBIX CKBAaXXUH U BOJO-
MOJBEMHOTI0 000pYAOBaHUS. DTO SABWJIOCH OCHOBOM JUIsl OMpEETICHUs Mepcrek-
TUBHBIX [MapaMETPOB MOIPYKHBIX HACOCOB, Pa3pabOTKH U co3fgaHusi >PQPeKTUB-
HBIX TEXHOJIOTM  BOJONOABEMA M3 BOJ03a0OpPHBIX CKBAaXKWH, 3alOpHO-
pErynupyromel apMaTypbl aBTOMATHUYECKOTO PETyJIMpPOBAaHUS U 3alllUThl CKBa-
’KUH OT OTPULIATEIBHBIX MOCJIEICTBUIA THAPABIMYECKOIO yAapa.

OCHOBHOE  KOJIMYECTBO BOJ03a00pPHBIX CKBAXKMH [JIsl MUTHEBOIO BOJIO-
cHaOxeHus Ob1a coopyxkeHa B ctpanax CHI™ mepuoa 1970-1991 rr., u3 KoTopsix
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0oJiee MOJOBUHBI CKBRXXUH B HACTOSIIEE BPEMSI CHU3UJIM CBOIO IIPOU3BOIUTEINb-
HOCTb WU He paboTatoT. OCHOBHAS MPUYMHA TAKOTO MOJIOKEHUSI COCTOUT B TOM,
YTO COOCTBEHHMKHU BO/I03a00PHBIX CKBAXKWH MPAKTHUUECKH HE YIENsAI0T BHUMA-
HHUE BOIIPOCAM UX TEXHHUUYECKOr0 OOCIy)KMBaHHUS, PEMOHTA U CaHAIIMK H3-32 OT-
CYTCTBHSI WJIM HEJIOCTaTKa COOTBETCTBYIOLIUX TEXHUUYECKUX cpeacTB. Ocobo npu
ATOM CIIEAYET OTMETUTh W MUCYE3HOBEHUE B IOCJIEAHEE BPEMS CIELHUAIAZUPO-
BaHHBIX CIIYX0, 3aHUMAIOIINXCA dTUMHU padoTtamu. B cBsi3u ¢ 3TUM Oblila mocTaB-
JieHa 3aJada UCCJeNOoBaTh MPOLECChl XUMUYECKOTO M OaKTepHUOJIOrHYecKOro
KoJbMaTaxa (pUIbTPOB BOJI03a00PHBIX CKBAXUH U CO37aTh HOBbIE TEXHOJOTHH U
YCTAaHOBKHU JMArHOCTUKHU COCTOSIHUSI CKBAXXUH, pereHepanuu GuibTpoB U JE€3H1H-
(heKIuu CKBaXKHH.

[IpobGnema ynydlieHusi KadecTBa MHUTHEBOM BOJBI SIBJISETCS Hambosee
OCTpOi, 0COOEHHO B OTHOILLIEHWH OYUCTKU MOJI3EMHBIX BOJ| OT COEIMHEHMI XKelle-
3a, coiep’KaHue KOTOPOTo NpeBhIlIaeT HopMaTtuBHbie B 5—10 u Oonee pas.. Husz-
KM€ TEMIIbl COOPYKEHUsI CTaHIMI 00e3xKeNe3uBaHus B ropoJax U moceikax, ooy-
CJIOBJICHHBIE OTCYTCTBHEM CPEJCTB U BBICOKOW CTOMMOCTBIO MX CTPOMUTEIBCTBA,
BBIIBUHYJIM HEOOXOJUMOCTH MPOBEIECHUS HUCCIENOBAaHUNA M pa3pabOTOK MO MO-
JNEPHU3ALMU U CO3JAHHUI0 HOBBIX KOHCTPYKLHMH YCTAaHOBOK, HAIpaBJIEHHBIX Ha
CHI)KEHHE KalUTalbHBIX 3aTpaT U MHTEHCU(UKALIMIO TIPOLIECCOB OUYHUCTKH.

B Hacrosimieit MoHorpadguu 0000IIEeHbI pe3yabTaThl 3apy0ekKHBIX U OTeue-
CTBEHHBIX KOMIUIEKCHBIX 3KCIIEPUMEHTAIBHBIX U TEOPETUUECKUX UCCIEAOBAHUN U
pa3paboTOK 3HeprocOEperaromx TEXHOJOTMH U KOHCTPYKUUNA BOJ103a00PHBIX
CKBQ)KHH, BOJOMNOJBEMHOTO OOOPYIOBaHMS, METOJOB BbIOOpa palMOHAIbHBIX
CXeM B0/03a00pOB, TEXHOJOTUH M KOHCTPYKIMH YCTAaHOBOK OO€3KeNe3uBaHUs
MOJ3EMHBIX BOJ, TEXHUKU M TEXHOJOTUW AUArHOCTUKHU U TEXHUYECKOIro oOciy-
KUBAaHMS CKBAXXMH, KOTOPBIE BBINOJHJINCH aBTOPOM M B COABTOPCTBE, KaK Hay4-
Heiii pykoBoautens HUOKP u acnupanToB, npu MocTaHOBKE 3ajad, pa3padoTke
METOJIMK, OpraHU3allii W BBINOJIHEHUU MCCIEOBAaHUM, aHaU3e U 000OIICHUH
pe3yJbTaTOB M  BHEAPEHUU B Teuenue 1971-2002 rr. B Hay4YHO-
uccnenoBarenbckux wuHcTUTyTax [IHWUMUKWBP, BHUMBOJITI'EO (Mockga),
benKTUI'X, bentHUMMMUNBX, rocyaapcTBeHHOro KoHIepHa «benBomokaHamy,
benopycckoro HalMOHAIBHOTO TEXHUYECKOTO YHHUBEPCUTETA.

1 CTPATEITMYECKOE INTAHUPOBAHUE PA3BUTHUA LHEHTPAJINU30-
BAHHBIX CUCTEM IIMTBEBOI'O BOAOCHABXEHUWA N3 ITOJ3EMHbBIX
NCTOYHHUKOB

1.1 [Ipo6iemMbl MUTHEBOTO BOIOCHAOKEHUSI

1.1.1 Kparkuii aHamu3 COCTOSIHUSI CHUCTEM IUTHEBOTO BOJOCHAOXKEHUS W3
MMOA3E€MHBIX UCTOYHHKOB

Jliia teppuropuii MHorux ctpad CHI' xapakrepHa HEpaBHOMEPHOCTH pacIpe-

JIEJICHUS] SKCIUTyaTallMOHHBIX PECYPCOB MOA3EMHBIX BOJI, YTO BBI3BIBAET ONPEICIICH-
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HBIE CII0)KHOCTU C O0ECTIeYeHHEM HaceJIeHHs MPECHbIMU MO/A3eMHbIMHM Bogamu. Ha
OOJIBLIIMHCTBE pa3BEJaHHBIX MECTOPOXKIEHUM KadecTBO BOJBI B E€CTECTBEHHBIX
YCIIOBUSIX HE COOTBETCTBYET TPEOOBAHUM, NPEABIBISEMbIM K BOZE MUTHEBOTO Ka-
YecTBa M0 COJIEPIKAHUIO XKeJe3a, MapraHia, CTabMIIbHOTO CTPOHIIHS, a30THUCTHIX CO-
enuHeHu u ap. Takke OTMEYaroTCsl MPU3HAKU HECOOTBETCTBUS KaUeCTBa B CBS3U C
TEXHOTE€HHBIM 3arpsisHeHueM. Hanbosee cIoKHBIMU yCIOBUSAMU OOecriedyeHus! To-
TpeOHOCTU MUTHEBHIMU TMOJ3EMHBIMH BOAAMM XapaKTEPU3YIOTCS KPYIHBIE TOpoja
/3, 4/.

[lon3emMHBbIE BOABI XapaKTEPU3YIOTCS B OCHOBHOM OJaronpHUsiTHBIMH yCIIO-
BUAMH (DOPMUPOBAHMS €CTECTBEHHBIX PECYPCOB, 00ECIIeYEeHHBIX HHPUIbTpALIMEH
aTMocepHbIX 0caaKoB. 110 3alUIIIEHHOCTH MOA3EMHBIX BOJ OT 3arps3HEHUsT OC-
HOBHAsl 4acCTh MECTOPOKJIEHUH SBIISIIOTCS 3alIUIICHHBIMU, OAHAKO MPAKTUYECKH
3 ux ymucna nopanka 30-40% coCTaBIAIOT HE 3alUIIEHHBIE MECTOPOKICHHUS.

OnpIT AKCITyaTallM U MaTEepHalIbl PEXKUMHBIX HAOIIOACHUI Ha SKCILTyaTH-
PYEMBIX MECTOPOXKACHHUSIX CBUIETEIBCTBYET, YTO B OOJIBIIMHCTBE CIIy4aeB pe-
anbHasi cxema (PUIbTpalMU MOJ3EMHBIX BOJI HE COOTBETCTBYET MPUHATON IMpHU
OLICHKE SKCIUTyaTallMOHHBIX 3alacoB U 3[1€Chb BO3MOXKEH MPUPOCT IKCIUTyaTallH-
OHHBIX 3aMacoB IPHU YCIOBUU COOJIOJEHUS IKOJIOTMUECKUX M TEXHOJIOTHMYECKHUX
TpeOOBaHUM.

[lo nanubM odunmanbHON cTaTucTHKH, O60aee 30% u3 yucia onpoOoBaH-
HBIX MOJ3€MHBIX BOJOUCTOYHMKOB HE COOTBETCTBYET CAaHUTAPHBIM HOPMaM, 4YTO
MPUBOJIUT K JIMKBUAAIMHN BOJI03a00PHBIX CKBAYKUH.

OnHol U3 OCHOBHBIX MPUYMH YXYILIEHUS KauecTBa MOJA3EMHBIX BOJ IS
MUTHEBBIX 1IeJIeH SABJIAETCS OTCYTCTBUE WM HECOOIIOAEHUE PEKHUMA 30H CAHH-
tapHoii oxpaHbl (3CO) Moa3eMHBIX MCTOYHUKOB BOJAOCHAOXEHUS, HECOOIt0e-
HUSL TEXHOJIOTUN U30JISIIMU BOJAOHOCHBIX MJIACTOB MpU OypeHUU U Ap.

Eme Oonee cepbe3Hoe MOJIOKEHHE C KAYECTBOM BOJbI HCTOYHMKOB HEICH-
TPaJIM30BaHHOTO BOJIOCHAOXKeHMsI. CTeneHb OaKTepUaNIbHOrO 3arps3HEHUs I1aXT-
HBIX KOJIO/1EB (OakTepuH IpyMIbl KUIIEUHbIX Majgouek) gocturaet 100 u Oonee
[TJK, B OOJBUIMHCTBE CIIy4yaeB COJIEpKAaHUE HUTPUTOB U HUTPATOB HE COOTBET-
CTBYET TUTHEHUYECKUM HOpPMAaTHUBAaM.

B paiionax, 3arpsi3HEHHBIX paAUOHYKIUAaMU, TpoOiemMa BOIOCHAOKEHHS B
CEJIbCKOM MECTHOCTH MOXET YCYT'YOUTBCSl B CBSI3U C BO3MOXKHCTBIO pOCTa COAEP-
*KaHus cTpoHIUA-90 B BoJie MAXTHBIX KOJOAIEB (TTyOUHON 10 SM).

JloObIua moI3eMHBIX BOJI JIsi LIEHTPAIU30BAaHHOTO BOJOCHA0XKEHUS TOpo-
JIOB M TIOCEJIKOB, OOCIY>KMBA€MbIX KOMMYHAJIbHBIM BOJHBIM XO3SUCTBOM, OCY-
HIECTBIISIETCS] KaK MPaBUJIO BOJI03a00PHBIMU CKBRKHMHAMM.

B cenbckoit MecTHOCTH  OOJBIIMHCTBO CKBaXXMH HE OTBEYAET CAHUTAPHO-
TEXHUYECKUM TpeOOBaHUAM 3KCIuTyaTanuu, okosno 40% Haxondarcs B Hepabouem
COCTOSIHUH, CHEIUATH3UPOBAHHBIX CIYXKO MO HKCILTyaTallui HE UMEETCS.

MHOro4HCIIEHHbIE CKBa)XHHBI, MPOOYpPEHHBIE JIsI HOBBIX MHAMBUAYaIb-
HBIX 3aCTPOEK HE (PUKCUPYIOTCS B O(UIIMAIBHBIX CHCTEMAaX y4YeTa.
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CreneHp oxBaTa NPUOOPHBIM YUYETOM IMOAABAEMOI BOJbI U3 CKBAKUH HE
npeBbimaer 15%, a B CeIbCKOX03UCTBEHHOM BOJIOCHA0KEHUH 3TOT MOKa3aTellb
MPAKTUYECKU PaBEH HYIIIO.

VYaenbHble JeOUTHI BOJ03a00OPHBIX CKBAKMH HIKE B 2—5 pasza aHAJIOTHY-
HBIX CKBaXXMH, COOpYyX)aeMbIX 3a pyoexkoM. C Hayana mepuojaa 3KCIUTyaTallluu
MIPOUCXOJIUT MEXaHUYecKasi, XUMHUYecKas U Ouoyioruueckas KoJibMaTaius Quiib-
TPOB WJIM MECKOBAaHUE CKBAXHH, YTO CHUKAET B T€UEHUE KOPOTKOrO MEPUOIa UX
JIEOUTHI.

Koaddumuent nonesnoro neiicteus cuctembl CKBAXKMHA — HACOC
COCTaBJISIET B CPEAHEM B KOMMYHaJIbHOM X03silicTBE 35-45%, a B CEIBbCKOM —
MeHee 30%, 4To BeET K mepepacxony dMeKTpodHepruu Ha 15-20%.

Jliist OypeHusi CKBaKMH MPUMEHSIOTCST OYpOBBIE arperaThl ¢ yCTapeBIIUMU
TEXHOJIOTUAMH OypeHHUS.

KoHcTpykiuu ¢GuiabTpoB CKBa)XKUH, MPUMEHSIEMBbIE CETOIHS MOBCEMECTHO,
OTIUYAIOTCS HU3KOU 3(PPEKTUBHOCTHIO U KAYECTBOM, YeM OOBSCHACTCS UX MPEK-
J€BPEMEHHBIN BBIXOJI U3 CTPOSI MO MPUYMHE KOJIbMATa)Ka UM MECKOBAHUS.

B oTnenbHbBIX ciydasiX KM3-3a HEBBIMOJHEHUS padOT MO M3OJISALMU BEPXHUX
MPOHUIIAEMBIX TJIACTOB CKBKMHBI CTAHOBATCS MCTOYHUKOM 3arpsi3HEHUsI BOJO-
HOCHBIX TOPU30HTOB.

I'maBHO# mpoOsieMoii oOecrieueHus HAaceJeHUs BOJIOM Tpedyemoro kade-
CTBa SIBJISIETCS MpoOJeMa BOJAOMOATOTOBKHU.

OuncTKa MOA3EMHBIX BOJI B OCHOBHOM CBOJUTCS K ynaajeHuto skenesa 1o 0,3
MI/J1., HECMOTPS Ha TO, YTO B BOJE Ha psijJe B0J103a00pOB HaOII0aeTCs MOBBI-
HIEHHOE COoZep>KaHue aMMHaKa, HUTPATOB U APYTUX 3arpsi3HEHUN.

O6e33apakuBaHye BOAbl HAa BOA03a00pax MOJ3EMHBIX BOJ MPAKTUYECKH
HE MPOU3BOJIUTCS, YTO IPOTUBOPEUUT TPEOOBAHUSIM CTaHapTOB BceMupHoil op-
raHu3aluu 3[paBOOXpPaHEHUSI.

O6e33apakuBaHue BOJbI XJIOPUPOBAHHEM HE BCEr/la YHUYTOXKAET YCTOM-
YHUBBIC K XJIOPY BUPYCHI (IIpUMEP — SIUAEMUU CEPO3HOr0 MEHHHruta B bemapy-
CH.) M B TO € BpeMs yXy/IIAaeT BKYCOBbI€ KaUeCTBa BOJbI U CIIOCOOCTBYET 00pa-
30BaHUIO XJIOPOPTAaHUYECKUX COCTMHEHUMN, SIBIISIOIIUXCS KaHIIeporeHamu /5/.

B Gonblux 1 cpeiHUX ropojax NpuMeHsieTcst Oe30aleHHas cxema nojiauu
BOJIbI HacocamH B BOJIOIPOBOJIHYIO CE€Th, KOTOPAs SABJsIETCA HauOoJIee SHEProeM-
KOH.

B Manbix roposax u nocenkax, Kak mpaBuiio, Iojiaya BOAbI UAET U3 BOJO-
3a00pHBIX CKBAKUH B BOJOIPOBOJIHYIO CETh C BOJAOHANOPHBIMU OALTHSIMHU.

Pacnipenenenne BoAbl MO MOTPEOUTENSIM  OCYLIECTBISIETCS  HEMOCPEI-
CTBEHHO W3 CETH U Yepe3 MOBBICUTENIbHbIE HACOCHI 0€3 COOTBETCTBYIOUIETO pery-
JUPOBAHUS JIaBJICHUS, YTO MPUBOIAUT K HEPAIMOHAIbHOMY PAacXO/I0BaHUIO BOJBI Y
noTpeOuTENs.

Ot 10 10 50 % ouniieHHOM M 00€33apakKeHHOM BOJIBI TEPSAETCS M3-3a HEUC-
MPaBHBIX CETEH M HECOBEPIICHHBIX BOJOPA300PHBIX CAHTEXHUYECKUX MPHOOPOB,
M3-32 HEPALMOHAIBHOTO PAaCcXO0JI0BaHUsl BOJBI B OBITY, HA MPOU3BOJCTBE, OTCYT-
CTBUS PETYJIMPOBaHUS JJABJICHUN B CETAX y MOTpeOUuTeneH, BRICOKOW aBapUiHOCTH
Ha BOJIOIIPOBOJIHBIX ceTsX (puc.l.1).
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Puc.1.1. IloTepu 1 U3MEHEHHUs Ka4eCcTBa BOJIBI B CUCTEMaX BOJOCHAOXKEHUS

[TpuGopHBIM yueTOM HE TIOJIHOCTBIO OXBadyeHbI 3a00p, Mmojava u pacmpee-
JIEHWE BOJIbI TOTPEOUTENISIMU), YTO HE MO3BOJISIET OOBEKTUBHO OLICHUBATH B JICH-
CTBYIOIIHUX (hOpMax CTAaTUCTHYECKONW OTYETHOCTH BOAOMOTpEOJECHHWE U TMOTEpHU
BOJIbI, KOTOpBIe MOTYT gocturath 20—40% oOuieit mosaun Bobl, a TakkKe OaaH-
ChI BOJIOTIOTPEOJICHUS TOPOIOB.

HenocraTounas cTerneHb OCHAIIEHHOCTH TPUOOpAMH ydeTa BCEX HACOCHBIX
CTaHIIUN HE MO3BOJISET ceaaTh 0ObEKTUBHBIM aHAIN3 U HAJIAJKy WX ONTHUMAalb-
HBIX PEKHUMOB.

Cy1iecTBYIOIIME BOJIOMIPOBOJAHBIE CETU B HEKOTOPBIX TOPOJIaX UMEIOT He-
JOCTAaTOYHYIO MPOTSHXKEHHOCTh, HE OXBATBHIBAIOT B MOJHON Mepe pailoOHbl HOBOTO
CTPOUTENIBCTBA, UMECIOT Majible JUaMETPhl, OO0YCIIaBIMBAIOIINE OOJIBIINE TTOTEPH
Hanopa. Oxosno 60% BOJONPOBOAHBIX CETEH HAXOASATCS B BETXOM COCTOSIHUU W3-
3a TTUTEIHLHOTO CPOKa AKCIUTYaTallMy U MOJBEPTalOTCsl YaCThIM aBapUUHBIM pa3-
pBhIBaM TPyOOIIPOBOIOB.

brokoppo3noHHBIE  TIPOIIECCHI, NMPOHUKHOBEHHE 3arps3HCHHN  uepes
VIUIOTHEHUS, KOJeOaHUs AaBJICHUS B CETH, HAUIMYMUE TYMUKOBBIX YYACTKOB BOJIO-
MIPOBOJIa, TIEpepacpeiesICHHe TTOTOKOB BOJIBI B CETSAX SIBJISIOTCS OCHOBHOM MpH-
YUHON BTOPUYHOTO 3arps3HCHHs] BOJIbI IPU €€ TPAHCIIOPTUPOBKE MO BOJAOBOJIAM,
MarvucTpajibHbIM TPyOOIIpOBOAAM, Pa3BOJISIICH CETH.
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Perynupyrorniye eMKOCTH B IIEHTPATM30BAHHBIX CUCTEMAaX BOJIOCHAOKEHUSI
OKa3bIBAIOT BJIMSHUE Kak Ha OecriepeOOMHOCTh MO1auu BOJIbI, TAK U Ha €€ Kaue-
cTBO. B pesepByapax mpoMCXOAUT OCAXKIAEHUE B3BEIICHHBIX BEIIECTB, BBIHOCH-
MOT'0 M3 CKBOKUH TIE€CKa, HAKOIUICHHE B 3aCTOMHBIX 30HaX OnoobOpazoBaHuii. Me-
TaJUTMYECKUE BOJIOHANIOPHBIC OAlllHU U pe3epBYyaphl U3TOTABIMBAIOTCS 0€3 BHYT-
PEHHUX AHTHUKOPPO3UOHHBIX MOKPBITHI U SIBJISIIOTCS UICTOYHUKAMU 3arpsi3HEHUS
BOJIbl KEJE3UCTBIMU COCAMHECHUSIMU M MHUKPOOPTraHU3MAaMHU.

B cenbckux HaceneHHBIX MECTax OaIlTHU 3a4acTyIO0 HAXOATCS B aHTUCAHUTAP-
HBIX YCJIOBUSIX U SIBIIIIOTCS MCTOYHUKOM KaK 3arpsA3HEHUS, TaK U MOTEPb BOBI.

1.1.2 HopmaTtuBHas TEXHMYECKAs TOKYMEHTALUs

Ha tepputopun ctpan CHI' #aeiCTBYIOT CTPOUTENIbBHBIE HOPMBI U MPaBUIIA
(CHull), crannpaptel (I'OCTbI), TEXHUYECKHE YCIOBUS U JAPYTHe€ HOPMATHUBHbBIC
U TEeXHUYECKHE JIOKYMEHThl U  T0coOusi B 00JIACTH BOJOCHAOXKEHHUS! OBIBILIETO
CCCP, xotopble yx e HE OTBEYalOT TPeOOBAaHHUAM UM MECTHBIM YCIOBUSIM, U
CIEpPKUBAET BHEJIPEHUE TIEPETOBBIX TEXHOJIOTHM, a B OTACNBHBIX CIy4asX YXy/I-
IaeT 3KOHOMHKY MPEINpUSATUN BOJONPOBOJAHO-KAHAIM3ALMOHHOIO XO034HCTBA.
Tak, ucnonb3zoBanue ctaporo CHull 2.04.01-88 “ BHyTpeHHMI1 BOJIONIPOBO U
KaHaJu3alus™’ MPUBOAUT K MEpPEepacxoAy Terula Ha HYXAbl TOPSYEero BOJOCHAO-
xenus 10 10-20 %. DTuM BO MHOTOM OOBSICHSIETCS HEBBICOKHI YPOBEHb MPOEK-
TUPOBaHUS, HHU3KHUE KAYECTBO CTPOMUTENHCTBA U TEXHUUECKUN YPOBEHb SKCILIya-
Taluu 00bEKTOB BOJIOCHAOXKEHHS.

[IpoexTupoBaHue, CTPOUTEIBCTBO, HANAAKa U AKCILTyaTallsl COOPYKEHUN
CUCTEM IHUTHEBOI'0 BOJOCHAOXKEHUSI TpeOyeT BCECTOPOHHMX 3HAHUM BO BCEX CO-
NPsDKEHHBIX 00J1aCTSIX, TAKUX KaK THAPOJIOTHUs, THUIIPOTeoIorus, OypeHue, CTpou-
TEJIbCTBO, MAIIMHOCTPOCHHME, XHUMHS, DJIEKTPOTEXHHUKA, CAaHUTApHs U TUTHEHA,
Ouonorus U MUKPOOUOJIOTUS. DTUM JUKTYETCS OCTpas HE0OXOIUMOCTh paspa-
OOTKH COOTBETCTBYIOUIUX HOPMATHUBHBIX JOKYMEHTOB, B KOTOPBIX JTOJKHBI OBITh
yKa3aHHs Ha YJOBJIETBOPUTEIbHBIE C TOYKH 3PEHHSI TUTHEHBI, a TAK)KE TeXHUYE-
CKU M 9KOHOMHYECKH LIE€JIECO00pa3HbIe METO/Ibl MPOSKTUPOBAHUS, CTPOUTEIHCTBA
Y DKCIUTyaTalluy HEHTPATU30BAHHBIX CUCTEM MMUTHEBOTO BOJIOCHAOKEHMS.

B benapycu Benercss pa3paboTka CTPOUTENbHBIX HOPM M NMOCOOUN K HUM
COrJacHO MpejcTaBieHHOM B Tabnuie 1.1 CTpyKTYpHOU cxeme CUCTEMBbI OCHOB-
HBIX HOPMATUBHBIX JOKYMEHTOB IO MPOECKTUPOBAHUIO U CTPOUTEIBCTBY CHUCTEM
BOJIOCHA0XEHUS U BOJOOTBEJCHUSI. B OCHOBY HX pa3paOOTKH MOJOKEH Mepeo-
BOM OTEUECTBEHHBIH U 3apyOEKHBIA ONBIT MPOEKTHUPOBAHUSA M CTPOUTEIHCTBA
COOPYKEHUH U 3JEMEHTOB CUCTEM BOJOCHAOKEHUs, HalpaBJIECHHBIX Ha obecre-
YeHHe TapMOHU3alMK HOPMATUBHOIO JIOKYMEHTa ¢ TpeOOBaHUSIMU COOTBETCTBY-
IOIINUX JOKYMEHTOB cTpaH EBponsl u CHI'.

AHaANIOrMYHOTrO pojia HOPMATUBHBIE JTOKYMEHTHI pa3paldaThIBalOTCA U JIJIs
AKCILTYyaTallMK OTACIbHBIX COOPYKEHUMN U DIIEMEHTOB CUCTEM BOAOCHAOXKEHUS U
BOJIOOTBE/ICHUS.
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CtpyKTypa CTPOUTENIHLHBIX HOPM U TTOCOOMIA

Tabmuua 1.1

BOJTOCHABXEHUE
CHBbB «BOJJOCHABXEHUE TEXHUYECKOE.

CHB «BOJOCHABXEHUE MU THEBOE.
OBILIME ITOJIOXEHIMA U TPEBOBAHU A

OBLIME ITOJIOXEHIMA U TPEBOBAHU A

CHb «BOJIO- CHB «BOJIOTIOIIOTOBKA» CHB «BOJIOTTIPOBO/IHBIE CHB «BHYTPEHHHIA
HCTOYHUKI CETU U BOJIOITPOBO/I 3/IA-
COOPYXKEHUS» HU»
[IOCOBHA k CHb
[IpoextupoBanue IlpoextupoBa-  IIpoexTupona- IIpoextupoBanune  Ilpoexktupo- IIpoekTupoBanue u
CKBa)KUHHBIX HHUE COOpY)Ke-  HHE COOpYy¥Ke- BOJIOIIPOBO/IHBIX BaHHE BOAO-  CTPOHUTENLCTBO CHCTEM
B0J103200pOB HUM BojomoA-  HUM BOAOIOJ- ceTel U coopy- MPOBOJIHBIX ~ BOJOCHAOXEHUS U Ka-
TOTOBKH. roroBku. O0e3-  KeHHi HACOCHBIX HaJTU3AIMHU JKIIBIX J10-
OcBernieHHe 1 KeJIe3UBAHUE CTaHLIUHN MOB yca/ieOHOro THUIIa
obeclBeunBa-  MOA3EMHBIX BOJ
HUE BOJIbI
[IpoextupoBanue IlpoexkTupoBaHHE COOPYKEHUN VYcrpolicTBo IIpoextupo-  IIpoexTHpoBaHUE BHYT-
B0J103200pOB U3 BOJONOATrOTOBKY. O0e33apaxkuBa-  HApy)KHBIX CeTell  BaHHE CHU- PEHHETO BOAOIPOBOJA
MOBEPXHOCTHBIX  HHUE BOJBI U COOpPYXEHUH cTeM 000- 31aHAMN
HCTOYHHUKOB BOJIOCHAO)KEHUS U POTHOT'O
KaHaJIN3aluu BOJIOCHA0-
KEHUS
BOOAOOTBEIOAEHUE
CHB «KAHAJIU3ALIUS HACE- CHB KAHAJIM3A- CHBbB «BHYTPEHHSS KAHAJIM3ALIMS
JIEHHBIX MECT. OBIIUE IIO- 1A TIPOMBIIII- 3AHUI»
JIOXEHNA 1 TPEBOBAHU» JIEHHBIX ITPE/I-
[IPUSITUN «OBILE
I[MOJIOXKEHNA 1
TPEBOBAHUA»
[TOCOBUA k CHbB
IIpoextupoBanue Ilpoextupo- [IpoexTrpoBanue cu- IIpoextnpoBa-  YcTpoiicTBO IIpoexTupona-
KaHaJIN3al1OH- BaHHE OYUCT-  CTEM U COOPYKEHUH HHE ceTel U HapyKHBIX Ce- HHE U CTPOU-
HBIX CETeH U HBIX COOpPY- OYMCTKH CTOYHBIX BOJ,  OYHCTHBIX CO-  TEH U COOpYXke-  TEIbCTBO CH-
HACOCHBIX CTaH- KEHUH KaHa- IIPOMBIIUICHHBIX OpYKEHUH HHUH BOJOCHA0-  CTeM BOJIO-
0051 JU3alUH MIPEANPUITHN JI0KIEBOH JKEHUS U KaHa- CHa0XeHUS U
HACEeJICHHBIX KaHaIU3alud  JH3aluH KaHaJIN3aluu
MecT. Mexa- KUJIBIX JIOMOB
HHYECKas ycazieObHoro
OYMCTKa THUIIA
CTOYHBIX BOJ
IIpoextupoBanue IlpoekTupo- [IpoexTupoBanue IIpaBuna npu-  T'mapaBnuye- Wzonsmust tpy-
OYHCTHBIX CO- BaHHE OYHCT-  OYHCTHBIX COOpYXKe- €MKH B 9KC- CKHE UCIIbITa- OOIPOBOJIOB U
OpPY)XEHHI KaHa-  HBIX COOpY- HUH KaHAJIH3aluK IUTyaTanuio HUS CeTel n COOPYKEHHI
JIU3aly Hace- KSHUH KaHa- HACEJIEHHBIX MECT. 3aKOHYEHHBIX  COOPYXCHUH CHCTEM BOJIO-
JICHHBIX MECT. JU3aLUH 0O0e33apaxuBaHue CTPOUTEIb- KaHaJIU3alix CHaOXXeHUs
Buonornueckast HaCEJICHHBIX CTOYHBIX BOJ CTBOM 00BEK-

OYHCTKA CTOYHBIX
BOI

mect. Ouncr-
Ka CTOYHBIX
BOJI OT a30Ta U

dochopa

TOB KaHaJIu3a-
U1 HaCCJICH-
HBIX MECT
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1.1.3 HopMatuBbl kauecTBa NUTHEBOW BOJIbI

Berynusue B pane ctpan CHI' B nelictBue 3akonbl 1 CanlluHel, kacaro-
nue nuTheBoro BogocHadkenuss 1 CanlluHbl yctanaBnmBaroT rocyapCcTBEHHbIE
rapaHTUX HAJIEKHOCTH U 0€30MacHOCTH MUTHEBOIO BOJOCHAOKEHUS U HAICTUBAIOT
Ha BBICOKHE MapaMeTphl KauecTBa BojbI /1-6/.

Esponeiickum Corozom (EC) npunsita «EBporneiickast JUpeKkTruBa 2 MO MUThe-
Boit Bozie» (EJ12) /6/, oTinuaronyrocsi Hay4yHOU yOTUTEIBHOCTBIO U YIOOCTBOM JIJIsI
ucnoabp3oBanus. EJ[2 — nporpeccuBHBIN JOKYMEHT C HAYYHOW U TEXHUYECKOW TOUKHU
3peHUs U peleHre o0 alanTalliy ero K HallluM YCJIOBHUSIM, Ka3aJloCh Obl, BIIOJIHE JIO-
TMYHO U COOTBETCTBYET AYyXy BpeMeHU /3/. B cBere BblllIECKa3aHHOTO IMPEJICTaBIIS-
€TCsl aKTyaJbHbIM IPOBENCHHUE COMOCTAaBUTENBHOIO aHanu3a benopycckoro u Po-
cuiickoro CanlluHoB u EBponeickoil TMpeKTUBEI.

EJ12 o0nanmaeT ynpouieHHON CTpYKTypoi (Tpy TUIa MapaMeTpoB: MUKPOOHO-
JIOTUYECKUE, UHIUKATOPHBIE U XUMHUUYECKUE) U HEOOJBIINM KOJIMYECTBOM KOHTPO-
JMPYEMBIX TapaMETPOB:

" o0 KOHTPOJIb — 48 MapaMeTpOB;
" [UIAHOBBIN KOHTPOJb — 13 mapameTpos.

Bbi0op nmapameTpoB U OIpeJeeHne UX MPeAebHbIX 3HAYEHWH OCHOBAHO Ha
NPUHIUIE “‘37I0pOBbE JIOACH U MPEAyCMOTPUTENBHOCTH . IlpenenbHble 3HaueHUs
BOXHBIX TOKCHYECKUX BEIIECTB OTpa)Ke€HbI B TpeOoBaHMsSIX BcemupHoi opranuza-
uun 3apaBooxpaHenus (BO3) u, cooTBeTCTBEHHO, paccunMTaHbl Ha Oe30macHoe Mo-
Tpebienue Bonbl. Ilpu paspaboTke /upeKTrBbI UCMOIb30BaHBI COBPEMEHHBIE TOK-
CUKOJIOTHYECKUE HCCIIE0BAaHMUs, TPUMEHEHBI HOBBIE MOJXO/bI U PELIEHUs, M03BO-
JIMBILIKE CO3AATh JIOBOJBHO CTPOWHYIO U KOMIIAKTHYIO CUCTEMY OLIEHKM KauecTBa U
KOHTPOJISl MUTHEBOM BOJIBI.

CanlluHbl mpeanaraer oueHMBaTh 0€30MACHOCTH BOJIBI B SMUAEMUOIOTNYE-
CKOM OTHOIICHMH IO MIECTH Moka3zaressiM. OleHka 0e30MacHOCTH MUTHEBOM BOJIBI
M0 MUKPOOMOJIOTHYECKUM ToKazaTessiM 1o E/I2 npousBoauTes TOJIBKO MO JIBYM OC-
HOBHBIM nokazaressiM — E.Coli 1 3HTepoKOKKaM ¢ mpeaenbHbIMU 3HaueHus MU O B
100 mn. CanlluH He permameHTHpYET COEPKaHUS SHTEPOKOKKOB.

JononuutensHbiM TpeOoBanueMm EJI2 siBnsieTcs conepaHue B MUTHEBOM BO-
Jie TaKOro KOJIMYECTBAa WJIM TaKOW KOHLEHTpAIMM MHUKPOOPTraHWU3MOB, Mapa3uTOB,
BUPYCOB WJIM JIIOOBIX APYTUX BELIECTB, KOTOPHIE MOTEHIMATBHO HE MOTYT BPEIUTh
3JI0POBBIO JIIOJIEH, UTO YUUTHIBAET OTPULIATEIILHBINA OMBIT MOCIEIHUX JIET MOATOTOB-
KU MUTHEBON BOJIBI U3 TOBEPXHOCTHBIX UCTOYHUKOB. B 3TOM ciiyyae, 1o cpaBHEHHIO
C MPUMEHEHUEM TIOJ3EMHBIX BOJI, TpeOyeTcss 00bEMHBIN MUKPOOUOIOTMYECKUI KOH-
TPOJIb TUTHEBON BO/IBL.

CpaBHeHHE MOIXOA0B K ONpeAETIeHUIO OE3BPETHOCTH MUTHEBOM BOJBI MO XU-
MHUYECKOMY COCTaBy OTpaskeHO B Ta0. 1.2.

W3 npuBeeHHBIX JaHHBIX BUIHO, YTO OLEHKA BIUSHHS PA3IUYHBIX MPUME-
ceil, cogeprKalmxcs B BoJE, Ha 310poBbe uenoBeka B CHI' u EBpocorosze He oauHa-
koBa. B EJI2 3anoxensl B 001ieM Oosiee xkecTkue HopMaTuBbl. Ha ocHOBaHMM mMO-
CIIEAHUX TOKCUKOJIOTHYECKUX HCCle0BaHUN JIMpeKTHBOIl ycTaHOBIIEHBI TpaHUY-
HBbIC 3HAYCHUS ISl MOJUIMKINYECKON apomatuku (6eH30-(B)-(hiayopaHTeH, OeH30-
(x)-dpyopanTteH, 6en3o-(ghi)-nepuiien u unjaeH-(1,2,3-cd)-nupen) u necruunos. K
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MECTULIMAAM OTHOCUTCSI BECh CHEKTP CPENICTB 3alllUThl PACTEHHIA, a TAK)KEe COOTBET-
CTBYIOILIIE META0OJIMTHI, MPOIYKTHI pacnaga u peakuuud. OJHAKO B Ka)JIOM KOH-
KPETHOM CJIy4yae HEOOXOIUMO MPOBEPATH TOJBKO T€ MECTULMABI, KOTOPBIE, BEPOSIT-
HO, coziepkaTcs B Bozie. [y OTAenbHbIX NECTUIMIOB AOMYyCTUMAas KOHIICHTPALUs B
BoJie coctapisieT 0,1 MKI/1, a /Ui anapuHa, IWIIPUHA, TeNTaxjopa U renTa’oKCU-
na — 0,03 MKI/J1, 4TO 3HAYUTETBHO HIXKE POCCUHMCKUX MapaMeTPOB.

Hcnonb3oBanre (HeHOIBHOTO0 MHJEKCAa B KAUeCTBE MHAMKATOPA (PEHOIBHOTO
3arpsizHenus Bojbl B CanlluHe oueHb cOMHUTENBHO MPU yCTAaHOBJIEHHOM HOpPMATHU-
Be 0,25 mr/n. Conepxxanne penomna, umeromiero [1JIK 0,001 mr/m, MOXeT BbIpacTu
no 250 IIIK, a uaaekc Bce elie ocTaHeTcs B npeaenax HopMmel. He cinywaitno B E/12
HOpMAaTUB Ha QeHonbHbIN unaekc 0,5 Mxr/m, T.e. B 500 pa3 nmxke, yuem CanlluHe.

BBenenvie B JIMpekTuBY Takux MOKazaTeled, Kak akpuiaMHll, SIUXJIOp-
TUJPUH U BUHWIXJIOPHU]L IO3BOJIIET KOHTPOJIMPOBATh KAYECTBO BOJIBI IIPU MPUMEHE-
HUM B CHUCTEMax BOJOOOECIEUEHHS TONOJHUTEIbHBIX BEIECTB U MaTepUasoB, CO-
aepKalux 3Ty BeulecTBa. B EBpone 3T BemiecTBa cunrtarotcsi 0ojiee BpeIHbIMU,
yem B Poccun, B 100 pas.

Tabmuma 1.2.
XUMHYECKHE TTapaMETPhI

[Tapamerp [Ipenensusie | IIJIK CanlluH Otnnune

3HA4YCHMS 10124 P5 99 B TpeOOBaHUAX

EJI2

AKpunIaMu, MKT/J 0,1 10 B 100 pa3 BbllIEe
CypbMma, MKT/1 5,0 50 B 10 pa3 BeIIIe
MBIIBSIK, MKT/JT 10 50 B 5 pa3 BhbIlIE
benson, Mkr/n 1,0 10 B 10 pa3 BeIIIE
benzonupen, Mxr/n 0,01 0,005 B 2 pasa BbIlIE
bop, mr/n 1,0 0,5 B 2 pa3a BhIIIIE
bpomar, mkr/n 10 — OTCYTCTBYET
Kagmuii, Mmxr/n 5,0 1,0 B 5 pa3 HUKE
XpoMm, MKI/J 50 50
Menp, Mr/n 2,0 1,0 B 2 pa3a HUXe
[Huannn, Mxr/n 50 35 Ha | SMKT/1 HIDKE
1, 2 JluxmopaTaH, MKT/J 3,0 — OTCYTCTBYET
ONUXJIOPTUIPUH, MKI/JI 0,1 10 B 100 pa3 BbIIe
®dTop, Mr/i 1,5 1,5 OTCYTCTBYET
CBuHerl, MKr/1 10 30 B 3 pa3a BhIIIIE
PryTh, MKT/N 1,0 0,5 B 2 pa3a HUXKe
Hukenb, Mxr/mn 20 100 B 5 pa3
HuTtpar, mr/n 50 45 Ha 5 MKI/J HUXE
Hutpur, mr/n 0,5 3,0 B 6 pa3 BhIIIE
[Tectunmap, MK/ 0,1 — OtcyrcTBYeT
— CYMMapHO 0,5 2,0 B 4 pa3a BblllIe
[Tonuuukinyeckue apoMaTHUYECKHE Y-
JIEBOJAOPOJIbI, MKI/JI 0,1 — OTCYTCTBYET
CeneH, MKI/n 10 10
Tpu-u TeTpaxyiopaTeH cymmapHo, Mkr/ia | 10 200 B 20 pa3 BpllIE
TpurasoMeranbl CyMMapHO, MKI/JI 100 200 B 2 pa3a BblIIE
Bununxnopun, Mxr/n 0,5 50 B 100 pa3 BbllIE
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[losiBnenue B lupextuBe OpomaTa Hapsiy ¢ TPUTaJOr€HMETaHAMU CBSI3aHO
¢ mpoliieccamu 00e33apakiuBaHusl BOJbI U 1€3UH(EKIIUU COOPYKEHUN U BOJOIPO-
BOJHOH ceTU. DTOT MoKa3aTenb Takxke orcyrcrByeT B CanlluH..

[IpenenvHoe conmepxaHue HUKens B JlUpekTuBe B 5 pa3 MeHbIlE, YeM B
CanlluH, npu sToM cuuTaercsi, yTo 000pYyJOBaHUE JJIsi BOJOMOATOTOBKU U CHU-
CTeMbI BOJOCHAOKEHHUS UTPAIOT MEHBIIYIO POJIb B MOBBIIICHUU COACPKAHUSA HU-
KeJisl B MUTHhEBOW BOJIE, UEM CIIOpaJAMYEcKH HaOI0aeMas MOOWIM3aUs U3 M0Y-
BbI MU KUCIIOJIL30BAaHUU MOJI3EMHBIX BOJ.

CopeprxaHue CBUHIIA U MEJU SIBJIAETCS BeCbMa OCTpoid nmpobiiemMoit B EBpo-
M€ U CBSI3aHO C MCIIOJIb30BAaHUEM 3THUX METAIOB B CUCTEMax BOJOCHAOXKEHUS B
MPOLLIOM.

Bonbiioit uHTEpEc npeacTaBiseT eBpoIeicKas OlleHKa BPEJHOCTH HUTpPAT-
OB U HUTPHUTOB, COJIEPKAIMXCS B HAIIMX MUTHEBBIX BOJAX MOPOM B 3HAUMUTEIb-
HbIX KonnuecTtBax. EJ[2 TpeOyeT coOmtoeHus CaeayomuX yCIOBUM:
= cojepkanue Hutrpata —50 mr/n, HUTpUTa—3 MI/1 ;

" coJlep)KaHHE€ HUTPUTOB Ha BBIXOJE M3 COOPYXEHUH BOJIOMOATOTOBKU HE
nomxHO mpeBbimath 0,1 mr/m; 0,5 Mr/m HUTPUTOB AOMYCTUMO TOJIBKO Y TO-
TpeOuTes BOALI (Ha BBIXOJE U3 KpaHa).

JUJ1st IUTaHOBOTO KOHTPOJISI KaueCTBAa MUTHEBOM BOJIbI, COTJIACHO TpeOOBaHU-
am EJ12, ucnionb3ytoTcss MHAUKATOPHBIE MTapaMeTphl.

NHaukaTopHbIE TTapaMeTphl CIyKaT I “KOHTPONbHBIX uenel. Ilpu He-
COOJIIOJIEHNN MX 3HAYEHUH HEOOXOAMMO MPOBEPUTH, YEM BBI3BAHO MX OTKIIOHE-
HUE U HE MPEJCTABISAET JU 3TO YIPO3bl IS 3I0POBbs JIIO/ICH, 1 TPUHUMATH MEPHI
TOJIBKO B Clly4ae, “Korja 3TO He0OXOIUMO ISl 3aIUThI 3I0POBbSI JIIOJIEH .

YacTb MHAMKATOPHBIX MAPAMETPOB CBA3aHA C KOPPO3UOHHON aKTUBHOCTHIO
BoAbl. D10 pH, mMpoBoaAMMOCTh, XIOpuAbl U cyibdaTel. CornacHo TpeGoBaHUSM
EJ12, Bosia He 1omKHA OBITH KOPPOZUPYIOIIEH.

Hanuuue B Boge CO,, O,, H,S, HCI, H,SO,4 xapaktepusyer BOAy Kak KOp-
PO3MOHHO-AaKTUBHYIO.

OueHka KOPPO3MOHHOM AaKTUBHOCTU M3-3a HAPYILIEHUS YIIECKUCIOTHOTO
paBHOBECHS OCYILECTBISIETCS C MOMOILBIO MHAEKCA HackleHus Jlamxkenbe —J. o

[Ipu J<0 Boja KOppPO3MOHHO-aKTHBHAs, MpHU J>( BoJla UMEET TEHACHIIHIO
OTKJIaJIbIBaTh Ha (UIIBTPAX COJIU KECTKOCTH.

ATpecCUBHOCTb BOABl XapaKTEPU3YETCS CYMMapHON OLIEHKOM MOKA3aTEIECH:
MHJIEKCa HaChIEHUs J, KOHLEHTpauuu Kuciaopoaa O U CyMMbl KOHIIEHTpaLUM
xnopunoB Cl, u cynsdaro SO, B Tabm. 1.3.

Copepxanue B BOJ€ KIOCTPUIUN OMpenensieTcs TOJIbKO ISl MOBEPXHOCT-
HBIX BOJ, WJIM KOT'/Ia TIOBEPXHOCTHBIE BOJIbI BIMSIOT HA BOAY JUISl HYX JIFOJICH.

Onpenenenue amOMHHMS TPOU3BOAUTCS TOJIBKO B CITydae €ro MCIoJib30Ba-
HUS B COCTaBE XUMHUKATOB sl 00pabOTKU BOBI.

HoBbiMHM moKa3zaTensiMu SIBISIOTCS COAEP)KaHUE OPraHUYECKU CBA3AHHOTO
yriaepoaa (BMECTO OKHCISIEMOIO), COJAEp)KaHHE TPUTUS U oOuIas pajuoaKkTHB-
HOCTb.
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Taomn. 1.3.

XapaKTep KOppOSHOHHOﬁ AKTHUBHOCTH BOJABI ITI0O OTHOIICHUIO K CTaJIbHBIM pr6aM

Koppozuonnas WNuaexc HachIeHHs Konuenrparusi, mr/n
AKTUBHOCTH BOJIBI J 0, Cl,+ SO,

CuibHO arpeccuBHast J<-1 10...14 <50

J=1 10...14 >50)

—1<J<0 10...14 <50

ArpeccuBHas J>0 10...14 >50

J>0 2...4 >50

Maro arpeccuBHas J>0 10...14 <50

He arpeccuBnas J>0 2...5 <50

KoHTponbs MHIUKATOPHBIX Mokasatenei (tabi. 1.4) MOCTATOYHO MPOCT H
s dextuBeH. Mcnonbp3zoBanue (peHOIBLHOTO WHEKCA B KauecTBe MHAMKAaTOpa (e-
HOJIbHOTO 3arpsisHeHus: Boabl B CanlluHe oyeHb cCOMHUTENBHO NIPU YCTaHOBJICH-
HoMm HopMmatuBe 0,25 mr/n. Copepxkanue ¢enona, umeromiero K 0,001 mr/m,
MoxkeT BeIpactu 10 250 IIJIK, a uHaekc Bce ellle OCTaHeTCd B IMpeaeiaax HOPMBI.
He cayuaiino B EJI2 HopmaTuB Ha ¢eHonbHbIN uHAEKC — 0,5 MKr/m, T.€. B 500 pa3

Hmxe, yeM B CanlluHe.

Tabnuma 1.4
NuaukaTopHbIC TapaMeTphl
[Tapamerp ITJIK 2 EJI ITJIK
CanlluH
AJTIOMUHUH, MT/T 0,2 0,5
AMMOHUMN, MI/T 0,5 —
Xopun, Mr/n 250 350
Cnopsl KIOCTpUANI 0/100 Nmmaex 5400
I{BeTHOCTH VY nosnerBopstomas | 20(35)
3amnax notpedurens, 6e3 2 6aya
Bkyc OTKJIOHCHUM 2 oaiia
MyTHOCTB 1,5 mr/n
Yucno xonouuit mpu 22 °C B M 50
ITposoaumocTs, mS/cM tipu 20 °C 2500 OTCYTCTBYET
Keneso, mr/n 0,2 0,3
Mapraner, Mr/a 0,05 0,1
Komudopmusie 6akrepun 0/100 0/300
OxucageMocTb, M1 O,/11 5,0 5,0
Cynbdat, mr/n 250 500
Hartpuii, mr/n 0,2 0,2
Opranundecku cBsizanHbIi yriaepon (TOC)
Tpuruii Bg/1 100 —
OO6m1as paguoakTUBHOCTh mMSv/a 0,1
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1.2. HpOFpaMMHO-I_ICJICBOC IUIAHUPOBAHUC PA3BUTUA CHCTCM IIUTBCBOT'O
BOIIOCHa6)KCHI/I$I U3 IMMOA3CMHBIX HCTOYHHNKOB

1.2.1. O61m1as mocTaHOBKA 3a7a4

Huzkass 3¢ (deKTUBHOCTh CHCTEM MUTHLEBOTO BOJOCHAOXKEHUS, a TaKXKe CO-
3MaBIIMICS MePUIUT U YXYIAIICHHE KauyecTBa MUTHEBOW BOJIBI IS HACEJICHUS
00yCJIOBJIEHa OTCYTCTBHEM JIOJDKHOTO TUIAHUPOBAHUS U YIPABICHUS Pa3BUTHUEM
CHUCTEM MHUTHEBOT'O BOJOCHAOXKEHUS U3 MOA3EMHBIX HCTOYHUKOB TOPOJIOB U MOCE-
koB. Takas cuTyalus CIOXHUJIACH MO MPUYUHE ONEPEKAIONIUX TEMIIOB T'PaXKIaH-
CKOT'0 U IPOMBILIJIEHHOTO cTpouTtenbeTBa B 1960 —1990 rr, a Takke HepocTarou-
Horo BbigeneHus B 1991-2000 rr. kanuTalIbHBIX BIOKEHUW HA CTPOUTEILCTBO U
PEKOHCTPYKIMIO BOAOTPOBOIHO-KAHAIM3AIMOHHBIX CETEH U COOPYKEHUH.

Pa3Butre NMUTHEBOTO BOJOCHAOKEHHUS JOJKHO OOECIICUMBATHCS «pealin3a-
MW MEPCHEKTUBHBIX U TOMOBBIX PECIYOJMKAHCKUX M TEPPUTOPUATBLHBIX TPO-
IpaMM MUTHEBOTO BOJOCHAOKEHUS.

Nmeroruecs: mpeanpoeKkTHbie pa3paboTku — reHepaibHblie cxeMbl 1 TOO
pa3BUTHS, IPYTHE JOKYMEHTBI — HE PEILIAIOT B €AUHOM KOMIUIEKCE BCE BOAOXO35i-
CTBEHHBIE 3aJa4u ropoja. IIpakTuyecku OTCYTCTBYIOT U JTOKYMEHTBI, ONpPEIeIis-
IOIME TYTU COBEPIICHCTBOBAHMSI JKCIUTyaTalldd TOPOJCKOrO0 BOJOMPOBOJHO-
KaHAJIM3alMOHHOTO XO035HUCTBa, BOJHOTO 0JIArOyCTPOUCTBA, OXPaHYy OKpYyKarolen
IIPUPOIHOU CPEIBI.

[TpoBeaeHHbIE HCCIIEIOBAHMS COCTOSIHUS pa3pabOTOK MEPCIEKTUBHOTO Pa3-
BUTHSI CUCTEM BOJOCHAOXXEHHS W BOJOOTBEICHHUS TOPOIOB MO3BOJIMIN pa3pado-
Tath ¥ BHeApUTH B 1984-2000 rr. MmeTomomorio GopMHUPOBaHUS 1esIeH (I11eJIeBbIX
MoKazaTeJieil), onpeAesIoNIUX JIaHOMEPHOE OCYIIECTBICHNE UCTIOTHUTEIbHBIMU
Y paclopsiAUTEIbHBIMU OPTaHAMU U PEATU3ALMI0 TPEANPUATUIMU KOMMYHAJIBHO-
ro XO35IMCTBA, MPOMBIIUIEHHOCTH, CTPOUTENbCTBA, HAYYHO-UCCIEA0BATEIbCKUMU
U TNPOEKTHHIMM  HWHCTUTYyTaMHM  KOMIUIEKCA  B3aUMOCBSI3aHHBIX  HAy4YHO-
TEXHUYECKUX, MPOU3BOJICTBEHHBIX, OPraHU3aIIMOHHBIX U SKOHOMHUYECKUX MEPO-
MPUSATUN TI0 00CCIIEUECHUIO HACEJICHUSI M OTpaciieil SJKOHOMUKH Ka4eCTBEHHOM IMH-
ThEBOM BOOM /3, 4/.

1.2.2. MeToandeckre MPUHLMIBI IOCTPOEHUS TPOTPAMMBI

MeTtonnueckre NPUHLMIBI MpOrpaMMbl 0a3upylOTCsT Ha MPOrpamMMHO-
LIEJICBOM IUIAHUPOBAHUM MEPOIPUATUN U 3aJaHUM U HA IOJOKCHUIX MEXKIyHa-
POIHON cHCTeMBI ynpaBieHus: kauectBoM npoaykiuu (MCO-9000). Ouu npeny-
CMaTPHUBAIOT KOMIUIEKCHOE peIllIeHHe 3a1ay OecrepeOoMHOro BOJOCHAOKEHUS,
yIy4IlIeHHUs KauecTBa MUTHEBOM BOJIbI, 0OECIIEUeHHsI €€ COOTBETCTBUS CaHUTAp-
HO-TUTHEHUYECKUM TpeOOBaHMSIM M HOpMaM C y4eToM pekoMeHjauuii EBpomneii-
ckoi 3xoHoMuyeckor komuccun OOH mo BogHbIM pecypcam, MexayHapoaHOU
accolMali BOJOCHAOXeHUs, BceMupHOW opraHuzaluu 3ApaBOOXpPAaHEHHUS, a
TaK)ke BHEJIPEHUE MPOrPECCUBHOIO OMBITA B 3TOM 00JaCTH MepeoBbIX 3apyOekK-
HBIX CTpaH.
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Crpykrypa mporpammbl (Tabn. 1.5) mpemycMarpuBaeT MpOBEACHUE CH-
CTEMHOT'0 aHAJIN3a COCTOSTHUSI CUCTEM MUTHEBOT0 BOJAOCHAOKEHUS C MOCTAHOBKOM
npoOJieM 1 o0ecrneunBaeT KOMIUICKCHBIM OXBaT BCEX OCHOBHBIX pPadOT, KJIacCH-
(UIMPOBAHHBIX IO 3aJaHUSM, COACPKaHUIO, hopMaM peain3allui U COCTaBYy HC-
MIOJIHUTEJICH NI JOCTHXKCHHS TTOCTABJICHHBIX IIEJCH B BUIEC TOKa3zaTejaehH U MX
HOPMaTUBOB K OMPEACICHHOMY CPOKY B MaciiTabax pecnyOauku U oOJacTei,
pailoHOB, TOPOJIOB U MTOCEJIKOB.

Tabnuma 1.5.
CTpyKTypa 1eJIeBOM MPOTrpaMMbl TTOBBIIIEHUS 3()PEKTUBHOCTH CUCTEM
[MUTHEBOTO BOIOCHAOXKEHUS U3 MOA3EMHBIX HICTOYHUKOB
1. CHCTEMHBIN AHAJIM3IIPOBJIEM IMUTHEBOI'O BOJJOCHABXE-
HU

ynpaBHeHI/Ie BOJIOXO35H>1CTBCHHBIMH CHUCTEMaMHU MOCEICHUMN
OTCYTCTBI/IC €IMHOM CHCTEMEI YIIpaBJICHUA BOJOXO03SMCTBEHHBEIMI CUCTEMaMK

HecoBepmeHcTBO METOA0I0T MY IIIIAHUPOBAHKS U IPOEKTUPOBAHHUS IIEPCIIEKTUBHOTO Pa3BUTHS
BOJIOXO3SIMCTBEHHBIX CUCTEM MOCEJIEHUN pecnyOnuKu

HexoMneTeHTHOCTh IPUHATHUS PELICHUN B IEATEIbHOCTH IPEANPUATAN
BOJIONPOBOHO-KaHanu3anuonHoro (BKX) xo3siicta

Hexenanue MECTHBIX MCIIONIHUTEIBHBIX OPTaHOB BJIACTHU BBIIEIATH CIYXKObI
BKX B camocTosTenbHbIE YHUTAPHBIE NPEIITPUATHUS

Heucnonuenne 3axkosa «O IUTHEBOM BOI0CHAOKEHU

Heo0lecrieueHHOCTD CEIbCKOTO HACEJIEHMS KAUYECTBEHHON TIMTHEBOU BOJIOM

OTcyTcTBHE KOOPAWHAIIMKM HAYIHBIX UCCIICIOBAHUM TI0 TTpoOIemMam
BOJIHOT'O XO3SMCTBA

Bonoucrounmnkn
HezamueHHoCTh BOJIOMCTOYHUKOB OT BO3ACHCTBUS BHEIIHUX (DAaKTOPOB

HecoBepieHcTBO rpaJoCTPOUTENHLHON MOJIUTUKU B BOIIPOCAX PE3EPBUPOBAHUS
10/I3€MHBIX BOJIOMCTOYHHUKOB

HecoBepieHcTBO T1aHUPOBAHUS TIPH MPOBEACHUN TTOMCKOBO-PA3BEAOYHBIX, TPOCKTHBIX U
CTPOUTEIBHBIX PadO0T BO103a00POB MOJ3EMHBIX BO/T

Hapymenue pexxrma 30H CaHUTapHON OXpaHbl BOJIOUCTOYHUKOB

Bono3zabopHsie coopyxeHUs
HecoBepiieHcTBO HOPMATHBHOM M MPaBOBOM Oa3bl

Huzkuil ypoBeHb MPOEKTHO-U3bICKATENbHBIX, OYPOBBIX 1 PEMOHTHO-BOCCTAHOBUTEJIbHBIX PA0OT

Texungecku yCTapeBiasdg, USHOHNICHHAA TCXHHUKA U 06opy)1013aH1/Ie BOI[03360pHI)IX CKBaXHMH

Hu3zkuit ypoBeHb 3KCITyaTalluu ¥ TEXHUYECKOr0 00CTyKUBAaHUS CKBaKUH (HEBBIIIOJIHEHUE AU~
arHOCTMYECKHX M PErJIaMEHTHBIX paboOT O pereHepany CKBaKHH)

HepanmonansHbie pexXUMBbI ¥ TApaMETPhI KCIUTyaTallud BOIOTIObEMHOTO 000PY/I0BaHMS
CKBaKHH

HecoBepiieHCTBO CHCTEMBI KOHTPOJIST Ka4eCTBa JOOBIBAEMOW BOIbI

HenocraTounoe ucnosib30BaHNE HOBBIX METOJ0B HHTCHCHU(UKAITHHI
BOJI00TOOPA M3 NIEUCTBYIOIMNX BOI03a00pOB
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[Iponomxenue tadm. 1.5.
Hcnonp30BaHue M Y9€T BOABI, TApUQEI

HenounHelil oxBaT npuOOPHBIM YUETOM COOpYXKEHHI 3a00pa, noaayu,
pacrpeiesIleHus BOJIbl U IOTpeduTenen

HepaHI/IOHaJ'IBHOG HCITI0JIb30BaHNEC, HCITPOMU3BOAUTCIIBHBIC ITOTCPHU BOIbI

OTtcyTcTBHE IKOHOMUYECKOTO CTUMYJIUPOBAHUS PAllMOHAILHOTO HCIOJIb30BAHUS BOJIBI.
HecootsercTBue TapudoB hakTruyeckum 3arpaTam

OtcyrcTBue YHU(PUIIMPOBAHHON CUCTEMBI OTYETHOCTH, YU€Ta U KOHTPOJISI

HCHOJ’IB?:OB&HI/IC IIOA3CEMHBIX BOJ HA TCXHOJIOTHUYCCKHEC HY)KZ[BI
Bopomnoaroroska

HecoBepieHcTBO ASHCTBYIOMIMX TEXHOJIOTHI OUYUCTKHA U 00€33apakuBaHUsl BOJIBI B OTHO-
MIEHUU XUMUYECKUX ¥ MUKPOOHOJOTHYECKHUX TTOKa3aTeen

Hemonueiil oxBaT ycTaHOBKaMU 00€3KeIe3nBaHus U 00e33apakuBaHUsI BOJIbI IICHTPATN30-
BAHHBIX CUCTEM BOJOCHAOKEHUS

WrHopupoBanue B nponeccax o0pabOTKU BOJIbI €€ KOPPO3UOHHON aKTUBHOCTH

HenocraTtouHoe MCIOJIB30BAHUE HOBBIX TEXHOJIOTHIT 00€3KeIe3NBAHUS

CucreMnl mogavu U pacCupCaAciICHUA BOAbI

HepaHI/IOHaﬂBHBIG 1 HCOKOHOMMUWYHEBIC PEIKNMBIL pa6OTI)I CHUCTEM IIOJA4YH1 U paclpCaACICHUA
BOJbI

HCI[OCTaTOLIHOCTI) I/IH(i)OpMaHI/II/I O TCXHUYCCKOM COCTOAHHUHU CUCTEM
BOJOCHAOKEHUSA

Bricokuit n3HOC M aBapuitHOCTH 000PYIOBaHUS U TPYOOIIPOBOJIOB

HCCOBCpIHCHCTBO TCXHOJIOTMHW JUArHOCTHUPOBAHNA YTCUCK

YcrapeBiee peMOHTHO-IIPO PHIIaKTHYECKOE 000pyI0BaHUE

Hu3zkuit ypoBeHb POEKTUPOBAHUS, CTPOUTENBCTBA U AKCILTyaTallMK (HanboJiee XapakTepHO
JUIS. MaJIbIX M CPETHUX IOCEIKOB)

OTcyTCcTBUE pe3epBa 00bEMOB PETYIHPYIOIINX PE3EPBYAPOB

Huzkas apdextuBHOCTS OuncTKH 1 e3uHGEKIIN TpyOOIIPOBOIOB, pe3epByapoB u OalieH

Huzkoe kadecTBO M3rOTOBJICHUS U CTPOUTCIILCTBA CMKOCTHBIX COOPY)KCHHP'I

2. ITPOI'HO3HBIE 1 LHEJIEBBIE ITOKA3ATEJIA ITPOT'PAMMBI

3. OCHOBHBIE 3AJJAHUA U MEPOITPUATHA 110 PEAJIN3ALIAN ITPO-
I'PAMMBI

4. DUHAHCOBOE OBECIIEYHEHUE I[TPOI'PAMMBI

5. MEXAHU3M PEAJIM3ALNA ITPOI'PAMMBI

6. OOOEKTHBHOCTD I[TPOI'PAMMBI
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1.2.3. IIporHo3HbIE U LENEBbIE TOKA3aTENIN IPOTPAMMBI

OCHOBHBIMH MPOTHO3HBIMHU U IIEJIEBBIMU TOKA3ATEISIMUA MTPOTPAMMBI MOT'YT
SIBIISITCSL:

e 00ecreyeHHOCTh HaceIeHUs IEHTPAIN30BAaHHBIM BOJJOCHAOKEHHEM;

® yaeIbHOE BOJAONOTpeOIeHHE HACeICHHEM B )KUIIOM (OHJIE;

e OecrnepeOONHOCTH MOJaYH BOJIbI B TEUEHHE CYTOK;

e OXBaT MpUOOpPaMH ydeTa MMOJAauu BOJIbI MOTPEOUTENCH;
COCTOSIHHE WHXCHEPHBIX CETCH U COOPYKEHHUI BOJOCHA0KEHUS (M3HOC);
00€CTIeYeHHOCTh COOPYKEHUSIMHU BOOTIOATOTOBKH.

OO0eCcneYeHHOCTh HACEICHUS IICHTPATN30BaHHBIM IMTUTHEBBIM
BOJIOCHAOKEHUEM

['ocynapcTBOM ycTaHOBJIEHBI MPABOBbIE rapaHTUN OOecTeueHUsI TOTPeOHO-
CTell MUTHEBOW BOJOM B COOTBETCTBUHM C HOPMATHBAMHU KayeCTBa U MOTPeOICHUs
MUTHEBON BOJBI, @ TAKXKE HAJEKHOCTU U 0€30MaCHOCTH MUTHEBOTO BOJIOCHAOXKe-
HUSL.

OTU TapaHTUU TOCYyAapcTBa JIOJDKHBI 00ECIeYnBaThCA MOCPEICTBOM LIEH-
TPaJIM30BAaHHBIX CUCTEM MHUTHEBOTO BOAOCHAOKEHHUS, KOTOPHIE SBISIIOTCS OCHOB-
HBIMH B oOecrieueHuu becrepe0oitHOro cHabKeHUs HaceJIeHUs MUTheBOU BOJOM U
OTHOCSITCSL K 0CO00 BayKHBIM O0BEKTAM KU3HEOOECTIeUeHUSI.

[Toka3zarenb «00ecrneuyeHHOCTh HACEJNEeHMs IIEHTPAJIU30BAHHBIM MUTHEBBIM
BOJIOCHA0KEHUEM) XapaKTepU3yeT IMPOLEHT OXBaTa HACEJIEHUS TOPOJOB U IOCE-
KOB CHCTEMaMH LEHTPAIM30BAaHHOTO BOAOCHAOKEHUS, 1I€I€BOM HOPMATHUB KOTO-
poro noikeH coctaBiATh 100%.

VY aenbHOE BOJIOHOTpe6JICHI/IC HACCJICHUCM B KHUJIOM (1)0HI[€

[lokazarenb «yaenbHOE BOJONOTPEOICHUE HACEIIEHUEM B KUIOM (QOHJIE» —
KOJIMYECTBO NUTHEBOM BOJBI B JI/CYT., «HEOOXOAUMOE sl YIOBJICTBOPEHUS
(oOecnieuenus) PU3MOTOTHUECKUX M OBITOBBIX MOTPEOHOCTEH OJTHOTO YEJIOBEKa B
TEUEHHE CYTOK B KOHKPETHOM MOCEJICHUH, OTAEILHOM O0BEKTE NP HOPMAIHLHOM
(YHKIITMOHUPOBAHUY CUCTEM MUTHEBOTO BOJOCHAOKEHUS WIIM YPE3BbIYAHHBIX CH-
Tyarusax» /3/. CpeaHuil mokasateib pacxoja BO/Abl Ha YeJOBEKa B 0JaroycTpoeH-
HOM XWJIOM (poHJe KOMMYHaJIBHOIO CEKTOpa B 1ieoM o bemapycu cocrapiser
256 ni/cyt. (Mo maHHBIM aHajdu3a rpymmoBoro ydera — 310-380 n/cyT., mo new-
cTBytouM HopmaTuBaM — 200-300 n1/cyT., a Mo BHIOOPOYHBIM JIaHHBIM KBapTHUP-
Horo yuetra — 150-190 n/cyT.).

B ta6n. 1.6 npuBeneHsl JaHHBIC UCCIEAOBAHUM BOJONOTPEOICHUS HAacele-
HUS OTJCJIBHBIX KWJIBIX JOMOB I'. bopucoBa, UMEMKUX WHIUBUAYAIbHBIA y4EeT
XO0JOJIHOM U ropsiueit Bojbl. CpelHee yaeabHOe BOAONOTpeOseHne 3a CEeHTIOph
Mecsty coctaBuio 172—178 n/cyt. Ha 1 den., npuduem 60% cocTtaBiseT ropsyas
Bojia. [1o maHHBIM Hcclen0BaHUs TPYIIIOBOrO yueTa XOJIOJHON U ropsiueil BOJbBI
no 12 gomam. Cpeanee yaenbHOe Bojomnorpednenue cocrapuiio 318 n/cyr. Ha 1
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yein., npudueM 36,2% cocrtaBuia ropsyas Boga. ConocTtasisis JaHHBIE TPYIIOBO-
ro y4eTa XOJIOJHOW U ropsiuei BOJbI C JaHHBIMU MHIUBHIYATbHOTO y4€Ta MOKHO
c/ies1aTh BBIBOJ, YTO MPU MHAUBUAYAJIBHOM yUeTe YAEIbHOE BOJONOTPEOICHHE HA
130-135 n/cyt. MeHblile, YeM IpU FPYIIIOBOM yYETE.

Tabnuua 1.6.
I[aHHBIC HMHAWBUAYAJIBHOI'O YUCTa XOHOI[HOﬁ n FOpH‘ICfI BOAbI
9 Kommnuectso
T | KomugyectBo  xutesnen VY nenpHOE BozmonoTpedieHne
A | kBapTHUp 1 monmesn n/cyr. Ha 1 gen.
K 2 moabe3n
lopsuass Bcero  XomomgHas Boma  I'opsuas Bcero
BOJIA BOZIA
1 6 12 80,6 175.0 89,8 91,3 181,1
11 103.0 187.8
2 |6 9 137.0 185.2 61,4 138,6 200,0
10 140,0 213,3
3 6 11 130.3 212.1 91,7 125,0 216,7
9 118,5 2222
4 |6 9 137.0 229.6 92,1 120,6 212,7
12 108,3 200,0
5 6 19 101.8 175.5 70,8 104,2 175,0
21 106,3 174,6
6 ‘ 6 19 105.3 156.2 64,9 108,8 177,2
19 112,3 191,2
7 6 19 1070 168.4 57,6 114,4 172,0
18 122,2 175,9
8 ‘ 6 22 74.2 136.4 69,8 70,5 140,3
21 66,7 144,4
9 6 22 106.0 162,1 58,1 82,9 141,0
21 58,7 119,0
Cpennee 142 104.2 170,6 70,2 101,8 172,0
142 99,3 173,2

HecmoTpss Ha cokpallleHHe HCIIOIb30BaHUs BOJABI B IPOMBINLICHHOCTH
BBHUIy OOIIETO MajeHus MPOU3BOJCTBA, OCTACTCS MPOOJEMON BBHICOKOE MOTpPEO-
nenue (6osee 20%) MUTHEBOM BOABI HA TEXHOJOTHUECKUE HYKIBI.

CpenHeeBpoOIeCcKUid oKa3aTedb BOAOMOTPEOICHUS OJHUM YXKUTEIEM CO-
ctaBisieT 130—180 n/cyT., 4TO MOYTH BBOE MEHBIIIE PECITyOIUKAHCKOTO YPOBHS.

Hcxonst 3 cpeaHECTAaTUCTUUECKON OIICHKH JaHHBIX KBAPTHPHOTO yYeTa
1[eJIEBOM HOPMATUB YACIBHOTO BOAOMOTPEOJCHUS HACEICHHUS B XKWIOM (DOoHIEe
npusAT 180 11/CyT. Ha OHOTO KUTETIS.

Heduuut u 6eciepe0oHOCT MO1aUN BOABI
OCHOBHBIMH PUYUHAMU AeuiinTta u OecriepeOOHHOCTH TTOIaYH BOABI SBIISIOT-
Csl OTCYTCTBHE JJOCTaTOUYHBIX MOIIHOCTEN BO/I03a00PHBIX COOPYKEHHI U Heobecte-
YeHUE ONTUMAIIFHBIX PEKMMOB PabOT CHCTEM IOJAauH U PACTIPEICIICHHS BOJIBL.
Ha puc. 1.2 npeacraBiena auarpamma, XapakTepH3ymoomas o0ecre4eHHOCTh
NOTPeOHOCTH HACEJICHHBIX ITYHKTOB B BOJIE BO103a00paMu MOA3EMHBIX BOJI.
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Puc.1.2 OGecrnieyeHHOCTh MOTPEOHOCTU TOPOJICKUX U CEIBCKUX
MYHKTOB B BOZIE BOJ103a00paMH MOJ3EMHBIX BOJI

LleneBoit HOpMaTHB MOKa3aTeNs Ae(HUIIMTAa BOABI — POIEHT MOKPBITHS T10-
TPEOHOCTH HACEJICHHBIX IMYHKTOB B BOJIE JCHCTBYIOIIUMHU BOJI03a00pHBIMHU CO-
OpY>KEHUSIMU — 10JKEeH cocTaBATh 100%.

B kadecTBe TEXHOJIOTHMYECKOTO IMOKaszareiss OecrmepeOOHHOCTH MOoAauu BO-
bl MOYKHO paccMaTpUBaTh JABJICHUE B JHUKTYIOIIMX TOYKAX, KOTOPOE IOJIKHO
o0ecnednTh CBOOOIHBIN HAIOP Y CAMOTO BBICOKO PACTOIO0KEHHOTO U YIaJeHHOTO
npudopa Bojopazdopa norpedutens. [Ipu 3ToM IaHHBINA MMOKa3aTellb XapaKTepH-
3yeT eIle ¥ HanOoJiee SKOHOMUYIHBIA PEKUM PACX0I0BAHUS BOJIBI CUCTEMOM.

JlaBieHue B JUKTyoMIeH Touke H, MOXKeT ObITh BBIYUCIIEH IO popMyIIe:

H,=H,+ > ¢’Si+H, (1.1)

rne H., — cBOOOHBIN Hamop (aBiieHne) B HauOoJiee BHICOKOW U YJAJICHHON TOYKE
Bo100TOOpa, MIa;
g; — pacyeTHBIN pacxo B M/c
S; — ruApaBIMUYECKOE COMPOTUBIICHUE B ¢/’ i-ro y4acTKa BOJIONIPOBOIHOM CETH;
H, — reometpuueckasi BbICOTa OT ME€CTa YCTAHOBKM MAaHOMETpA /10 TOYKH BOJO-
otbopa, MIla.

Ha neiicTByromei cucteMe BOIOCHAOXKEHUA [, MOXKHO ONPEIEIUTh IKCIIE-
PUMEHTAJIBHO.

Jluamnas3oH JgaBieHUN, KOTOPBIA CBUIETEIBLCTBYET O OecriepeOoitHOM mogaue
BOJIbI, TAKKE MOXKET OBITh BRIUUCIICH U MOJYYECH IKCIIEPUMEHTATBHO.

MaxkcuManbHOE JaBICHUE B JUKTYIOIIEH TOYKE Fyyacc. ONPENETAETCA U3
pacuera Mnojiayd BO3MOKHOIO MaKCUMAJIBHOTO pacxoda BOAbl — ¢ — B CYTKHA MaK-
CUMaJIbHOTO BojionioTpedaeHus mo ¢opmyse (1.1), aHAIOTUYHO omNpeaeseTcss u
MHMHUMAJIbHOE JaBIEHUE /., IPU KOTOPOM OyleT oOecnedeHa mojadya MHHU-
MaJIbHOT'O pacxojia BOABI ¢,,,. B CYTKM MUHUMAJIBHOTO BOJOTIOTPEOICHUS.
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Puc. 1.3. I'paduix u3meHeHus 1aBiIeHUN B TUKTYIONIEH TOUKE

Ha puc.1.3 uzo0paxen rpaduk, XapakTepu3yrIUi pekuM pabOThl CUCTE-
MBI B TUKTYIOIINUX (KOHTPOJIBHBIX) TOUKAX.

OO600uIeHHBIN TMOKa3aTellb OecrnepeOONHOCTH JIOJDKEH XapaKTepu30BaTh,
MOMHUMO BEIMYMHBI HEJJOCTATOUYHOTO JaBIICHUS, TAKXKE M MEPHOJ, B TCUCHUE KO-
TOpPOTO UMEJI0 MECTO CHIDKEHHE NaBieHus. [Ipu 3ToM, yauThIBast, 4TO AJIS Pa3HBIX
OOBEKTOB BENUYUHBl Hyyane, Hyun, Hycp. — pa3IUUHBIE, OLEHUBATH 3TOT II0KA3a-
TEJIh HEOOXOIUMO B OTHOCUTEIHHBIX STUHHUIIAX.

Ilpunumas H,,, — cpefHee aBleHHE, COOTBETCTBYIOIIEE CPEAHEMY PACXO-
1y, AH gyaee 1 AHyyp,, — 1OIyCTUMBIE MAKCUMAIBHOE M MUHUMAJIbHOE OTKIOHEHMS,
Torjga o0oOIIEHHBIN oKka3zaTenb OecrnepeOoMHOCTH [/; MOXKHO TIPEICTaBUTh B BU-
ae:

AH gy T

Z(Hcp _Hqu'H)'tij ’

H5=

(1.2)

rne AH,,,,, — MMHAMAJIbHOE JOIYCTHUMOE OTKIOHEHHWE CHWIKEHMs JaBICHHS B
nUKTyromen touke, Mlla;

T — nepuoj, B TeYeHUE KOTOPOTO OLIEHUBAETC OecrepeOoHOCTh o 1a4u BO-
IIBl, 4;

H., — cpennee nasiienue B JMKTYyIOmE Touke, MIla;

Hq,-jH— CpPEIHUM HEIOCTATOYHOE JIABJICHUE B JIUKTYIOLIEH TOYKE B HHTEPBAJIC
Bpemenu ¢;, Mlla.

Benuuunsl nokazartens OecrniepeOoiHOCTH [1; CUCTeMBbl MOXKHO TUTAHUPOBATH,
HCXOJISl U3 OTYETHBIX JAHHBIX KOHTPOJIS MOKa3aHUM CaMOMUIIYIIUX MAHOMETPOB,
YCTAHOBJICHHBIX B JUKTYIOIIMX TOYKAX.
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HpI/I HaJIMYUKU HCCKOJIBKHUX NUKTYIOIHUX TOYCK B LCJIOM AJIA CUCTCMbI MOKCET
6paTBC$I TAKXKC U CPCAHAA BEJINYNHA, T. C.:

_ 2/ , (1.3)

H6(cucm) - n

rine Ilscuem) — OOOOIIEHHBIN MOKa3aTeNb OecepeOONHOCTH Ul CUCTEMBI BOJO-
CHA0KCHMUS,

115 — 06001IeHHBIN TTOKa3aTeNb IS 1-i AUKTYIOIMIEH TOUKH;

1 — KOJIMYECTBO JUKTYIONTUX TOYCK.

OO0O00IIEeHHBIH TTOKa3aTeb, XapaKTePHU3YIOIINK HEPAIIMOHAIBHBIN PEKUM pa-
OOTBI CUCTEMBI, KOTOPBII O0YCIIOBJIEH MEPEepPacxo oM AIEKTPOIHEPTUU HA U30BI-
TOYHBIN HAITOp, YBEIUYCHHEM PAcX0/1a BOJIBI TOTPEOUTEIISIMHU, YTCUKAMH, a TAKKE
BO3pacTaHUE BEPOSITHOCTH aBapUU MOXKHO MPEACTABUTH B BUJIE:

AH o
;= e (1.4)

Z(Hijn _Hcp ij ’

rae AH gy, qcc — MAaKCUMAJIBHOE JIOITYCTUMOE OTKJIOHEHUE JABJICHUS B JUKTYIOLIEH
touke, MlIla;

T — nepuos, B TeU€HHUE KOTOPOTO OLIEHUBAETCs Oecrepe0oMHOCTh oJauu BOIbL, U;
Hep, — cpennmii nHanop, npesbimaromui Hy, . B IUKTYIOIIEH TOYKE, B MHTEPBAJIE

Bpemenu ¢;, Mlla.

OxBat notpeduTenel mpudbopamMu yuera nogaqu BOJIbI

3a0op, mojiaya M pacrpeiesieHue BOJIbl MOTPEOUTESIMA HE TIOJIHOCTHIO OXBa-
YEeHBI MPUOOPHBIM YUETOM, YTO HE MO3BOJISIET OOBEKTUBHO PACCUMTATH BOJOMOTPEO-
JICHHWE U TIOTEPH BOJIbI, KOTOpPbIE MOTYT AocTurath 20—50% o011eit mogauu BoblL.

OCHOBY palMoOHaJIBLHOTO BOJIOINOIB30BAHUS U 3HAYUTEIBLHOTO COKPAIICHUS
AHEPro3aTpaT COCTABISAET MPUOOPHBINA YUET MOTPEOIECHUS BOBI MTOJIH30BATEIISIM.

OTUM JAUKTYyeTCsI HEOOXOIUMOCTh BBEJICHHS TMOKa3aTels «0XBaT mpubdopa-
MU y4deTa IMOJa4yu BOJABI MOTPEOUTENCH», 11eIeBOM HOPMATHUB KOTOPOTO JOJIKEH
coctaBisTh 100%.

CocTrosiHre MH)XEHEPHBIX CETEH M COOPYKEHUN BOJOCHAOKEHUS
CreneHb M3HOCA CETEW U COOPYXKEHHH CUCTEM LEHTPAIM30BAHHOIO BOJIO-
cHabxenus nocenenniit CHI' moaxoauT K KpUTHIECKOMY.

3a ueneBoi HOPMATHB MPUHATA BEJIWYMHA, cOOTBEeTCTBYIomas meHee 40%
CTENEHU U3HOCA CETEH U COOPYKEHUH CUCTEM BOJOCHAOKEHHUS.
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O06ecreueHHOCTh COOPYKEHUSIMHU BOJIOMOATOTOBKHU

['maBHO# mpobGiemMoil oOecrieueHHs] HAaceJIeHUsT BOAOW TpeOyemMoro Kaue-
CTBa SIBJISIETCSI BOJONOATOTOBKA, KOTOpasi B OCHOBHOM CBOJUTCS K yJaJICHUIO JKe-
ne3a no 0,3 mr/n. B Boze psana Bo103a00poB HAOIIOAAETCS TAK)KE MOBBIIEHHOE
COJIep’KaHHE aMMHUAKa, HUTPATOB U APYTUX 3arpsi3HEHUM.

B 510l CBSI3M B KaYECTBE LEIEBOTO MOKA3aTENsl IPUHAT MMOKA3aTellb, XapaK-
TEPU3YIOLIUH MPOIEHT 00ECIIEUeHHOCTH HACENIEHUS COOPYKEHUSIMH BOAOIOATO-
TOBKH, KOTOPBIN TOJKEH cocTaBisATh 100%.

HeJICBBIC HOPMATUBLI U CTPYKTYpPa OCHOBHBIX BaI[aHI/Iﬁ IMporpaMmabl
Iloxazarenu u ux HOPMATHUBELI, ITPUBCIACHHLIC B Ta01. 17, SABIIAOTCA I''IaBHBIMHU

OpUCHTHpPAMU B pa3pabaThIBaeMbIX 3aJaHUSIX U MEPONPUSATUAX, MPUBEIACHHBIX B
Ta6a. 1.8, I JOCTHIKEHHS IOCTABJICHHBIX 1IEJICH.

Ta6muma 1.7.
HCHCBBIC [moKasaTejau o0ecIieueHus HaceICHUS
(ma mpumepe benapycn)
Ennanna 1999 T, Lenesoit
TTokazarenu HU3MEPEHUs 2005 r. | HOpMa-
IIPOTHO3 ¢bakt THB

2. CrerneHb 00€CTICYCHHOCTH HACEIICHUS
[IEHTPAIN30BaHHBIM BOJOCHAOKEHUEM,
BCETO % 81,0 83,2 85,7 97,2
B TOM YHCJIC
e MuHck 100 100 100 100
e 00NacTHBIE TOPOJA 97,6 98,8 100 100
e TOpOJa 0ONACTHOTO MO UMHEHHS 94,3 94,8 97,4 100
e pailoHHBIC ICHTPHI W TOCCIKHA TO-

POJICKOro THIa 77,5 88,2 92,7 100
® CeJIbCKHE MMOCEICHHSI 29,7 33,0 56,4 90
3. OGecneueHHOCTh COOPYKEHHUSI-
MU BOJOIIOATOTOBKH, BCETO % 60,5 48.8 64,1 100
B TOM YHCJIC
e MuHck 80,0 90,0 98 100
e 00JaCTHBIE TOPOJIA 90,5 90,0 98,8 100
e TOpOJA 0ONACTHOTO MOUMHEHHS 64,1 58,5 83,2 100
e pailoHHBIC ICHTPHI U TOCCIKH TO-

POJICKOro THIa 38,4 22,6 48,4 100
® CeJIbCKHE MMOCEICHHS 9,6 7.8 18,3 100
4.Y nenpHOE BOJOMOTPEOIICHUE Hacee-
HUEM B XWJoM (OHJIE, BCETO J/CyT. 191 194,5 184,3 165
B TOM YHCJIE Ha 1 xute-
e MuHCck JIs 280 301,2 290,4 180
e 00JIacTHBIE TOPOJIa 218,8 261,1 242.6 180
e TOpOJa 0ONACTHOTO MO UMHEHHS 191,0 202,4 188 180
e pailoHHBIC ICHTPHI U TOCCIKHA TO-

POZCKOTO THIa 158,6 155,0 156,4 155
® CeJIbCKHE MMOCEICHHSI 119,5 81,7 27,7 130
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[Iponomxenue tadm. 1.7.

Enununa
IToka3arenu U3MEPEHUs 1999r. 2005 r.| Lenesoii
MPOrHo3 | (akt HOpMATHB

5. CocrosiHMEe MHXXEHEPHBIX CETeH W Co-
OPY)KCHHI BOJOCHAOXKEHUs (CTETICHb H3-
HOCa), BCEro % 51,0 51,4 48,4 <40
B TOM YHCIIC
e MuHCK 48.4 53,0 50,0 <30
e 00JIacTHBIE TOPO/IA 52,6 54,4 51,4 <40
e TOpOJa 0ONACTHOTO MO UMHEHHS 48 444 | 434 <40
® paliOHHBIC IEHTPHI M TOCEIKU TOPOI-

CKOTO THIA 51,7 48,7 45,6 <40
® CEIIbCKUE TOCENICHNUS 49,5 54,2 | 506 <40
6. beciepe0oitHOCTh MOJa4YM BOJIBI B Te-

YeHHE CYTOK (Ie(pUIUT) BCETO % 90,8 88,5 92,4 100
B TOM YHCJIC

e MuHCK 100 100 100 100
e 00JIacTHBIE TOPO/IA 90,8 94,3 99.8 100
e TOpOJA OONACTHOTO MO UMHEHHS 89,9 89,9 | 92,7 100
® paliOHHBIC IEHTPHI M TOCEIKU TOPO-

CKOTO THIIA 93 95,2 98,4 100
® CCIIbCKHE MTOCEIICHUS 47,2 74,1 78,5 100
7. CreneHb oxBara »Xuioro (onga npu-

OOPHBIM yYETOM:

TPYIIIOBBIM, BCETO % 75,7 68,9 78.4 100
B TOM YHCJIC

e MuHCK 99,5 98 100 100
e 00JaCTHBIE TOPOJIA 100 94,5 92.3 100
e TOpOJa 0ONACTHOTO MO UMHEHHS 100 73,6 | 84,2 100
® paliOHHBIC IEHTPHI M TOCEIKU TOPO-

CKOTO THIIA 100 45,2 68,7 100
® CCIIbCKHE ITOCEIICHUS 21 20,6 60,6 100
WHIUBUIYATBHBIM, BCETO 15,4 8,2 31,3 100
B TOM YHCIIC
o MuHCK 17,0 8.1 31,0 100
e oOnacTHbIE ropoja 29,6 9.8 41,3 100

19,4 5,7 33,6 100
® T0OpO/a 00JACTHOTO IO YHMHECHHS
® paliOHHBIC IEHTPHI M TOCEIKU TOPOI-

CrOTO A 17,6 6.8 | 272 100

® CCIIbCKHE MTOCEIICHUS 2.3 9.6 18.6 100
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Tabnuua 1.8.
CrpykTypa 3a1aHuii 11eJIeBOM TporpaMMBbl 10 BOJOCHA0KEHUIO HACETICHUS Kade-
CTBEHHOU IMUTHEBOU BOJOU

1.COBEPHIIEHCTBOBAHUE VYIIPABJIEHUA U ITVTAHUPOBAHUA

1.1. Pa3paborath 1eeBble  KOMIUIEKCHBIC IIPOrPAMMBbI  PEKOHCTPYKIIUM U TIEPCIICKTUBHOIO Pa3BUTUS  BOJI-
HOTO XO3siiCTBa B TOpOJIax

1.2. Pa3paboraTth nporpaMMy 00ECIICUCHHUS CEIbCKOI0 HACEICHHUS KAUeCTBEHHOM MUTHEBOM BOIOM

1.3. Pa3paboTath OpraHU3aliOHHO-3KOHOMHYCCKAE W IMPABOBBIC OCHOBBI JUIS CO3IAHHS CIMHOM  CHCTEMBI
YIipaBJICHUA BOAHBIM XO3SIMCTBOM HAaCeJIEHHBIX ITYHKTOB

1.5. Pa3paborath eiuHy0 YHUDUIIMPOBAHHYIO CHUCTEMY CTaTUCTHYECKON OTYETHOCTH 3a00pa, MoJa4u
" HUCIIOJIB30BaHHUA BOJ

1.6. Cozmath eauHy0 HHPOPMAIIMOHHYIO CHCTeMY (KaJacTp) CeTeil U COOpy)KEeHHI BOIOIPOBO/A U KaHAJIM3a-
UM C YYETOM MX TEXHOJIOMMYCCKUX TAPAMETPOB U PEKUMOB PaOOThI X035HCTBA

1.7. Co3nath HH(OPMAITMOHHO-00PA30BATEIBHYIO CUCTEMY 110 PaboTe C HacCeJICHHEM, HaIPaBIICHHYIO Ha
SKOHOMHOE PACcX0/I0BAHKE BOJIBI M SHEPTO-PECYPCOB

1.8. Co3nath cucreMy 00ydeHUs, MOATOTOBKH M TIEPEIOITOTOBKU KaIPOB TOPOJICKOI0 BOJHOTO X035CTBA

2. OBECIIEYEHME BECITEPEEOMHOI'O BOJJOCHABXEHU S

2.1.CoxkpaiiieHre HelTPOU3BOIUTEIBHBIX TIOTEPh BOIBI

2.1.1. OcHacTUTH HHCTPYMEHTAILHBIM YIETOM COOpPYKEHHs 3a00pa, I0Ia4u U PacIpeneeH s BObI

2.1.2. Pa3paborate U YTBEpAUTh HAYyYHO-OOOCHOBAHHYIO CHUCTEMY M CTPYKTYPY YCTaHOBIICHHUS Tapu(OB Ha
YCIIYTH BOJOCHAO)KEHUsI M KaHAJM3AllMH, CTHMYJIUPYIONIYIO TPUOOPHBIA YUeT M OKOHOMHOE PacXollOBaHHE
BOJIBI

2.1.3. Pa3paborath 1 yTBEpAMTH IKCILTYaTAlIHOHHBIE HOPMBI YCIBHOTO BOIOMOTPEOICHHS B KUIOM (OHTIE,
yTeUueK U PacXol0B BOJBI HA COOCTBEHHBIEC HYKIIBI

2.1.4. TlpoBecTn MOAEPHH3AIMIO M HANAJKY ONTHMAIBHBIX PESKHUMOB PAa0OTHI TOBBICUTEIBHBIX HACOCHBIX
CTaHIINA, IEHTPATBHBIX TETUIOBBIX MYHKTOB U OTAEIHHO CTOSIIMX CKBKUH

2.1.5. [IpoBecTH MO3TAKHOE PETYIMPOBAHIE NABICHHUS B BOIOIMPOBOIHON CETH TOPOJIOB U TIOCEITKOB

2.2 IloBbllieHrEe YpOBHS TEXHUUECKOM IKCILTyaTalliy

2.2.1.IlpoBecTy TMAarHOCTUKY BOI03a00PHBIX CKBaXKHMH, CHU3UBIIINX JACOUT, C IPUMEHEHHUEM TEJICBU3MOHHOIO
reo(pr3UIeCKOro 000pyI0BaHMs, pa3padoTaTh W PeaTM30BaTh MPOEKTHI 110 UX KATUTATLHOMY PEMOHTY.

2.2.2. IlpoBecTr pabOThI 110 OOHAPYKEHHIO YTEUCK U TMArHOCTHKE BOIOIPOBOIHON CETH

2.2.4 TIpoBecTH KOMIUIEKC TEXHOIOTHYECKHX U THIIPOre0JIOTMUECKUX padoT M0 MHTEHCU(HUKAIHH, TTEPEOIICHKE
9KCIUTyaTAI[HOHHBIX 3aI1aCOB MOA3EMHBIX BOJI M TEXHHYECKOMY ITEPEBOOPYKEHHUIO JIEHCTBYIOIINX BOJI03200pOB
2.3. [IpoekTupOBaHKE, CTPOUTENHCTBO U PEKOHCTPYKIUST OOBEKTOB BOJAOCHAOKEHUSI

3. OBECIIEYEHUE TPEBYEMOI'O KAYECTBA ITMTHEBOI BOJIbI

3.2. KoHTposb 6€3011aCHOCTH MUTHEBBIX BOJ

3.2.1. Pa3paboTath crcTeMy KOMIUIEKCHOI'O KOHTPOJIS 0€30IaCHOCTH IMUTHhEBBIX BOJ 110 MUKPOOHOIOTHYC-
CKHUM M XUMUYECKHUM IOKA3aTE/IsAM C YUETOM CAaHUTAPHO-TEXHUYECKOTO COCTOSHHUS BOIHOTO X03SCTBA
3.2.2. O0ecne4unTh MOCTOSHHBIN POU3BOICTBCHHBIN paJlalldOHHbIA KOHTPOJIb TUTHEBBIX BOJ B HACEJICH-
HBIX IIYHKTaX, OTHOCSIIIUXCS K 30HAM PaJu0aKTUBHOTO 3arps3HEHHS

3.3. Co3nath yHUDUIIMPOBAHHBIN Psia GUIBTPOB IS JOKAIBHONH M MHAWBUIYAIbHONH OUYMCTKH BOMIBI C Op-
raHu3alyeld HX TEXHUHIECKOr0 00CTy)KUBaHHUS

3.4. Co3naTh IPOM3BOJICTBO M PETHOHAIBHYIO CETh JTOCTABKHM KaUeCTBEHHON MUTHEBON BOMIBI IS MTOCEITKOB
C TIOBBIIICHHBIM XUMHUYECKHM U OaKTePHAIbHBIM 3arpSI3HCHUEM IMTUTHEBOM BOIIBI

3.5. Pa3pa0boTaTh ¥ OCYLICCTBUTh KOMILJIEKC BOAOOXPAHHBIX MEPOIPHUATHIA C OLIEHKOW U MPOrHO30M CaHH-
TapHO-3KOJIOTMYECKOr0 M TEXHUYECKOI'0 COCTOSIHHS JICHCTBYIOIIMX BOI03200POB TOPOIOB

3.6. Pa3paboTaTh MPOEKTHI 30H CAHUTAPHON OXPaHBbI I BOI03a00POB B CEIIbCKUX HACEICHHBIX ITYHKTAX
3.7. BHenputh MeToa 00€3KeNe3uBaHus MOA3EMHBIX BOJI B BOJIOHOCHOM IIIACTE B TOPOIAX.

3.8. MHTeHCcuUIMpOBaTh MPOIECC 00€3KEINC3MBAHUS Ha JCHCTBYIOIIUX CTAHIMSX BOJOIOATOTOBKH B
ropoaax

3.9. [IpoBecTr pabOTHI 11O CTAOMIU3AIMOHHON 00pa0OTKE BOABI B CHCTEMaX BOJIOCHAOXKEHHS TOPOIOB
3.11. IlpoexTrpoBaHue, CTPOUTENHCTBO U PEKOHCTPYKIIMS COOPYXEHHM BOJOMOITOTOBKH



4.COBEPLIIEHCTBOBAHUE HOPMATHBHO-TIPABOBOM BA3bI

4.1. Pa3paboraTh cHCTEMYy HOPMATHBOB, CTAHIAPTOB, CBOJIa TEXHUYCCKMX IIPABHJI M MMOCOOMM, periiaMeH-
THUPYIOIIMX U3bICKaHUE (pa3BelKy), MPOSKTUPOBAHUE, CTPOUTEIBCTBO U IKCIUTyaTallMI0 00BEKTOB CHCTEM
MUTHEBOI'0 BOJOCHA0XKEHHUS Ha MPUHIMITAX COMMKEHHS ¢ O0IICEBPONECHCKUMU U MUPOBBIMU CTaHIapTaMHU
4.2. Pa3paboraTh cuCcTeMy CepTU(HHUKANN 00bEKTOB TUTHEBOI'O BOJOCHA0KEHUS U BOAHBIX HCTOUHUKOB

5.HAYYHO-TEXHUYECKOE U ITPOM3BOACTBEHHOE OBECIIEHEHUE

5.1.IIpoBecTy caHUTAPHO-3NUEMHUOJIOTHYECKIE UCCIeIOBAHS ISl OLIEHKH U MPOrHO3a BIHMSIHUS KauecTBa
MUTHEBOW BOJBI Ha 3a00JIEBAEMOCTh M MPOJOKUTENLHOCTD KU3HH HACEIICHHUS B KPU3UCHBIX M TIPEIKPH-
3UCHBIX paiOHax

5.2. VccrnenoBath ¥ ONEHUTH YCIOBHSI, 3Q(QEeKTHBHOCTD 1 0€30MacHOCTh LIS 3I0POBbsI HACEICHUS IPUMe-
HEHHE TMOKCUIA XJIopa Il 00e33apaKUBaHusl MUTHEBOM BOJIBI HA MPHMEPE

5.3. HccnenoBaTh U pa3paboTaTh pekoMeHmanuu no 3ddexkTuBHOMY crocody 00phObI ¢ OMOKOppo3HeH
CTaJIbHBIX BOJIOBOJIOB U PEAIM30BATh MX HA CHCTEMaX BOJIOCHAOXKEHHUS TOPOIOB

5.4. YCoBepILICHCTBOBATh KOHCTPYKIIMH PETYIUPYIOIINX COOPYXEHUH (OallHu, pe3epByaphl) ¢ UCIIOIB30-
BaHMEM HOBEWIINX TEXHOJIOTUW TMPEAOTBPAILEHUS BTOPHUHOTO 3aTrps3HEHHS U UCKITIOUEHHEM HEMpOU3BO-
JTUTEIbHBIX MIOTEPh BOJIBI

5.5. PazpaboraTh coBpeMEHHBIC TEXHOJIOTHH MPOIIECCa BOAOMOATOTOBKH BOJIBI U3 MOBEPXHOCTHBIX UCTOY-
HHMKOB B ropojax: I'omens, Munck, [Tonouk, I'pogHo

5.6. IIpoBecTi WcCCiIeMOBaHUS MO JEAMMOHHU3AIMH BOABI OMOJIOTHYECKHM METOIOM C pa3pabOTKOW TEXHO-
JIOTHYECKOT0 periJaMeHTa mpoiecca

5.7. Pa3paboTaTh, MOIEPHU3UPOBATH U OCBOMTH IPOU3BOACTBO:

5.7.1. MoOUITBHBIX YCTAHOBOK JUISL THAPOAWHAMHYECKON MPOYMCTKU CETEH, TUarHOCTHPOBAHUS CETEH H
CKBQ)KHMH, 00e33apakuBaHMs U JAe3WH(QEKIIMH CeTell M COOPY>KEHHIA, KallMTaTbHOTO PEMOHTAa M pereHepa-
WU CKBAXMH

5.7.2. OuIBTPYIONIUX 3arPy30K JJIsl COOPYKEHHUH M0 OYMCTKE BOABI M OOCHINIOK BOI03a00PHBIX CKBaKUH
5.7.3. Ilomydenue KoaryiasHTa U3 MECTHBIX MaTE€PHUaJIOB [l OUUCTKH BOJIBI

5.7.4. TlonyyeHne XUMPEAKTHBOB JUTSL PEreHepalii CKBAKHHHBIX (DUIIBTPOB M 3arPy30K COOPY)KEHHUH BO-
JIOMTO/ITOTOBKHU

5.8. OcBOUTH BBINTYCK U MPUMEHEHUE HOBBIX JIC3MHPHUIUPYIOMINX CPEACTB Il 00pabOTKH COOpPYKEHHUH H
ceTell MUTHEBOI'O BOJOCHAOXKEHHUS 1 00€33apayKUBAHUS BOBI

5.9. OcBouTh cepuifHOE MPON3BOACTBO CTAHIIMI OYHCTKH MUTHEBOM BOJBI KOHTEHHEPHOTO THIIA ITOJHOTO
3aBOJICKOT'0 M3TOTOBJICHUS

5.10. OCBOUTH POU3BOJICTBO TEXHOJIOTMIECKOTO 00OPYAOBAHHMS: HACOCOB (ITOTPY>KHBIX), CTAHIIUH yIIpaB-
JICHUS1, PETYIUPYIOMIUX EMKOCTEeH ¢ aHTUKOPPO3UIHBIM TIOKPBITHEM, (DHUIBTPOB BOI03200PHBIX CKBAXKHH,
3aIopHO-peryINpyoNIeld apMaTypbl, TPYO MONMUITUICHOBBIX

5.11. PazpaboraTh cpeacTBa sl aBTOMATH3AIWN CUCTEM YIPABICHUS TEXHOJIOTHYECKUMHU MPOIIECCAMH B
BOJIONIPOBOTHO-KaHATM3AIIMOHHOM XO035HCTBE, YCTAHOBKY 00CIIEIOBaHUS CKBKHH.

1.2.4. 2¢dhekTUBHOCTH MPOTPAMMBbI

Oxunaemblii kKoHeuHbld pe3ynbTaT [Iporpammsl k 2005 roay — Gecnepe-
OoliHOE CHAOXKEHNE HACEJIEHUsl MUThEBOM BOJIOW, YAOBIETBOPSAIOLIEH TpeOOBaHNU-
M CTaHJapTa KauyecTBa, B KOJIMYECTBAX, COOTBETCTBYIOUIUX TUTUEHUYECKUM Tpe-
O0oBaHMSIM, OyJET OCTUTHYT MPHU CO3/IaHUM ['0CyapCTBEHHON CHUCTEMbI YIpaB-
JICHUS ¥ TUIAHUPOBAHMS BOJHBIM XO341CTBOM TOPOJIOB U MOCEIKOB, 00ecreynBa-
foiei 3QPEeKTUBHBINA, IKOJOTUYECKH PALMOHAIBHBIN, YIKOHOMHUYECKH YCTOWYH-
BbIIl U CHpaBEJIMBBIA y4YeT MCIOJB30BAHMS U OCBOCHUS BOIHBIX PECYpPCOB, a
TaK)XKe COXPAaHEHUs LIETOCTHOCTU BOAHBIX IKOCUCTEM.



Peanuzanus HameueHHbIX B [IporpamMmMe OCHOBHBIX 3aJJaHUM MO3BOJIUT JO-
CTHUYb CYMMapHOW 3KOHOMHUYECKOW, COLIMAIBHON U 3KOJIOrH4eckoil 3¢ peKkTuBHO-
CTH.

OkoHomMuYeckas 3pPEeKTUBHOCTD OLIECHUBAETCS:

— TOJy4YeHUEM JJOXO/OB OT IUIaTeKel, CIOCOOCTBYIOUINX MOACPKAHUIO YCTOM-
YUBOT'0 BOJIOCHA0KEHUS;

— DJKOHOMHEW BOJHBIX PECYpPCOB, CHIIKAIOIIMX, B CBOIO OYepeilb, MOTpeOIeHue
HHEPropecypcoB, a TAKKE KaNUTAIbHBIX BJIOKEHUN Ha CTPOUTENILCTBO COOPY-
KEHUI 3a00pa U MOArOTOBKH BOJIbI, @ TAKXKE COOPYKEHHM MO OYUCTKE CTOY-
HBIX BOJ.

Tonpko 3a cyeT yCTaHOBKHM BOJIOCYETYMKOB B KBApTUPAX U COKpALICHUS
HEIMPOU3BOJAUTENbHBIX NOTEPh M yTEUEK BOJbI BO3MOKHA HKOHOMUS HCIOIb3Yye-
MBIX MOJ3EMHBIX BOAHBIX pecypcoB A0 30%, 4TO MO3BOJUT COKPATUTH PACXOL
aneKTpodHeprun Ha 15-18% u 3HAYMTENBHO CHHU3UTH KAIlUTAJIOBIOXKECHUSA B
CTPOUTENBCTBO (TPWIIMOHBI pyOseit), T.e. CTaOMIM3UPOBATH HEOMpPaBIaHHBIN
POCT MOIIHOCTEN MPEANPUATHIA BOJOMOATOTOBKH U OYUCTKU CTOUHBIX BOJI.

CoBepIlICHCTBOBAaHUE U YHOPSAJOYEHHE CTPYKTYPhl TOCYJapCTBEHHOTO
yIpaBiieHUsl BOJOCHAOKEHUEM U TepeopreHTaIeil “OMepTBICHHBIX MPOU3BO/I-
CTBEHHBIX MOIIHOCTEH HE MO3BOJMUT HM30€kKaThb HOBBIX KalMTAJIOBIOXKEHUN Ha
CTPOUTENBCTBO MPOU3BOJCTBEHHBIX 0a3.

ConmanbHas 3¢ ()EKTUBHOCTH ONPEEIseTCS MOBBIIIEHUEM YPOBHS KU3HE-
00€CIeYeHHOCTH HACEJIEHUsl, CHUXKEHUEM 3a00JIeBa€MOCTU JIOJEH, a Takxke
YMEHBIICHHS CBSI3aHHBIX C ATUM SKOHOMUYECKHX MOTEPh, OOYCIOBICHHBIX CIla-
JIOM MPOU3BOICTBA U POU3BOIUTEIBLHOCTBIO TPY/Ia, MUTPALIUEH JIOIEH.

ConmanbHas 3(G()EKTUBHOCTh Pa3BUTHUS CEIBCKOXO3SMCTBEHHOTO BOO-
cHaOxeHus HecoMHeHHa. OHO OyAeT crmocoOCTBOBaTh MPeoOpPa30BAHUIO CEJb-
CKHUX HACEJICHHBIX IMYHKTOB B 0JaroycTpoeHHbIE IMOCEIeHUs ¢ KOM(OPTHBIMU
YCIOBUSIMM, YIIYUIIATCS YCJIOBHSI TPYJa U OTIbIXAa CENbCKUX JKUTENEH, OoJblie
TPYJIOBBIX PECYPCOB OYIET BOBJIEKATHCA B CEIbCKOXO035MCTBEHHOE MTPOU3BOACTBO.

Okonorunyeckas 3¢ (PEeKTUBHOCTh 00ECIIEYNBAETCS 33 CUET YMEHbILICHHUS 3a-
IPA3HEHUSI UCTOYHUKOB MUTHEBOIO BOJOCHAOKEHHUS, CTaOWIN3alMd BOCCTAaHOB-
JICHUS. ¥ 03JJ0POBJICHUS MOJ3EMHBIX U MMOBEPXHOCTHBIX BOJI, & TAK)KE COJIEUCTBUS
MOJJIEPKAHUS DKOJIOTMUYECKOT0 PAaBHOBECHS, COXPAHEHHS 3CTETHMYECKOU LEHHO-
CTH BOJIOEMOB M MPUPOJIHBIX JIAHIIA(PTOB.

1.3 Konuenuust pa3paboTKu 1EIE€BOM KOMIUIEKCHOW MPOrpaMMbl
PEKOHCTPYKIIMH U MEPCIIEKTUBHOTO Pa3BUTHS BOJHOTO X034MCTBA KOHKPET-
HBIX IIOCEJICHUIN

Lenb pa3paboTku NporpaMMbl — OIPEIETUTh KOMIUIEKC B3aUMOCBSI3aHHBIX
Hay4YHO-TEXHUYECKUX, TPOU3BOJICTBEHHBIX, OPIraHU3ALMOHHBIX 1 YKOHOMHUYECKUX
MEpOTPUATUN TIO0 00ECTICUEHUIO HACEJIEHUsI U OTpaciiel SKOHOMUKHU KayeCTBEH-
HOM MNHUTHEBOW BOAOW, OYMCTKE CTOYHBIX BOJ, BOAHOMY OJIArOYCTPOWCTBY U
OXpaHe OKpYKarouiei cpeapl. Peann3anus JaHHBIX MEPONIPUSITUI BO3JIaraeTcs Ha
MECTHBIE HCIIOJIHUTEIBHBIE U PACTIOPAIUTEIBHBIE OPraHbl, MPEANPUATHSI KOMMY-



HAJIBHOTO  XO3SICTBA, MPOMBIIIICHHOCTH, CTPOMTENbCTBA,  HAYYHO-

UCCIIEIOBATEILCKIE U TIPOCKTHBIC HHCTUTYTHI.

CrnemyeT onpeaeNuTh MyTH PEIICHUS CIEIYIOIINX 3a1a9:
® COKpAaIllCHHE HCIIOIH30BAHMS MUTHEBOM M TEXHUYECKOW BOJIBI Ha TEXHOJOTH-

YEeCKHUE HYXKIIbI;

® COKpalleHne cOpoca W JOCTHKCHHE HOPMAaTHBHOTO YPOBHS OYHCTKH T'OPO/I-
CKUX W MTPOMBINIJICHHBIX CTOYHBIX BOJ U TIOBEPXHOCTHOTO CTOKA C TEPPUTOPHH
ropoja;

® DHKOHOMHOE HCITOJIb30BaHNE MTUTHEBOU BOJIBI;

® COKpalIeHHE HEeMTPOU3BOIUTEIBHBIX TOTEPH BOJIBI;

® TIOBBIIICHHE KaYeCTBA MOJaBAEMO MOTPEOUTENSIM TUTHEBOW BOJIBI;

® TIOBBIIICHHE HAIEKHOCTU M d(H(HEKTHBHOCTH CHCTEM BOJIOCHAOXKEHHS U BOJIO-
OTBEJICHUS;

e ToBbIICHHE S()PEKTUBHOCTH HCIIOJIB30BAHMS YCTAHOBIICHHBIX MOIIHOCTEH
DHEPreTHYECKOTO M MEXaHWYECKOTro O00OpYAOBAaHUS CHUCTEM BOJOIPOBOIHO-
KaHaJIM3aI[MOHHOTO XO35HCTBA;

® COKpaleHHE YACTbHBIX HOPM SHEPTONOTPEeOICHUSI.

[leneBast mporpamMma J0KHA BKIIFOYATh CIIEAYIONINE OCHOBHBIC ATAalbl pa3-
paboTKU:

a) OIICHKa BOJHBIX PECYpPCOB;

0) aHAJIM3 BOJHOTO XO3SMCTBA MPOMBIIIJICHHBIX TPEANPUATHIH;

B) aHau3 pabOThl M TEXHUYECKOTO COCTOSTHUS TOPOACKUX (KOMMYHAIBHBIX H
MIPOU3BOICTBEHHBIX) CUCTEM BOJOCHA0KEHHS U BOJOOTBEICHUS;

I') CUCTeMa IJIaHUPOBAHUS M YIIPABICHHUS BOJHBIM XO35SHCTBOM rOpO/a;

1) 000011IeHHEe MaTepraioB O Pa3BUTUH BOJHOTO X0O35HCTBA TOPOJIa;

e) dopmupoBaHue 1eael 1 3aaay;

) 000CHOBaHNE HOPMATHUBOB BOJOTIOTPEOICHHSI, BOAOOTBEICHHUS, YCIOBHIA
CKJIaIMPOBAHUS OTXOJIOB;

3) ompeeNieHUe MOPsIIKa B3aUMOJICHCTBUS U OTBETCTBEHHOCTH BOIOMOIB30-
BaTeey;

1) COCTaBIIEHUE PEKOMEHAIINH 110 0YePETHOCTH OCYIIECTBICHHS 3aIUTaHUPO-
BaHHBIX MEPOTIPUSTHIA;

K) pa3paboTka KOMILIEKCa MEPOIIPUSATUH;

) ompeiesieHne oTpeOHOCTe! B pecypeax;

M) ompezenenue 3pPeKTUBHOCTU MPOTrPaMMBI.

B mporpamMme JOKHBI MpeAyCMaTPUBATHCS HAYYHO OOOCHOBAHHBIE MEPO-
NPUATHSA, YBSI3aHHBIE TI0 CpOKaM, (PMHAHCOBBIM, MaTEPHAIBLHBIM U TPYIOBBIM pPe-
cypcam, KOTOpbie 0a3upyroTCs, B TIEPBYIO OUepeib, HA COOCTBEHHBIX BO3MOXKHO-
CTSIX TOpoja, paiioHa, OOJIACTH W PECIYOJIMKH, TMPOMBIIUICHHBIX MPEANPUATHI
ropoga. B meponpuaTusx mporpaMMbl TOJDKHBI MaKCUMAJIBHO HCTIOIB30BATHCS
JIOCTH)KCHUS HAYYHO-TEXHIUUECKOTO TIporpecca.



1.3.1 OueHka BOOHBIX PECYPCOB
OneHka BOJHBIX PECYPCOB MPEAYCMATPUBAET YTOUHEHHE IKCILTyaTallMOH-

HBIX ¥ MOTEHUUAJIBHBIX PECYPCOB MOJ3EMHBIX BOJI IO BOJOHOCHBIM FOPU30HTaM,

TUIPOTE€0JIOTMYECKUM PETHOHAM, B TOM YHUCJIE BOCIOJHSEMBIX; OLIEHKA BO3MOXK-

HOCTH U BEJIMYMHBI OTOOpa BOJbI U3 MOBEPXHOCTHBIX U MOA3EMHbBIX HCTOYHUKOB;

CaHUTAPHO-TUTMEHNYECKAasl OLIEHKA BOJIbI B €CTECTBEHHOM COCTOSTHUU.

Heobxoaumo:

— OLEHUTh COBPEMEHHOE COCTOSIHHE MCIOJIb30BAHMS BCEX KATETOPUl BOJ;

— OLEHHUTH MEPCIEKTUBHYIO MOTPEOHOCTH B BOJIE;

— 00O0CHOBaTH MPOIECC TAPMOHUYECKOTO B3aUMOJECUCTBUS TOpOJa C BOJHBIMU
pecypcaMu Mo BPEMEHH, MO KalUTaJbHBIM BIIOXKEHUSM, BBOJUMBIM MOIIHO-
CTSIM, BOJIONIOTPEOICHUIO U BOJIOOTBEACHUIO;

— PpaccMOTpPETh BO3MOKHOCTH CO3JaHUS €IMHOM IIEHTPAJIU30BAHHOW CHUCTEMBI
yIPaBIEHUS XO3AMCTBEHHO-MUTHEBBIM M MPOMBIIUIEHHBIM BOJAOCHA0XEHUEM
ropoja;

— COCTaBUTb BOJIHBIN OallaHC 1O rOPOAY U OTACIbHBIM BOJHBIM OOBEKTAM C yye-
TOM Ka4y€CTBa BOJbI;

— J1aTh OIIEHKY BO3MOXXHOCTU paclpe/iesICHUsI BOAbl MEXIAY BOAOIOIb30BaTES-
MU C Y4Y€TOM IMEPBOOYEPEAHOrO YJIOBIETBOPEHUS XO35HCTBEHHO-TTUTHEBBIX
HYK]l HaCeJICHUSI.

1.3.2. OxpaHa BOJHBIX PECYPCOB OT HEPAUMOHAIBHOI'O HCIIOJIb30BAHMS,
WCTOIICHUS U 3arPsI3HCHUS
[Ipennonaraercs:

— BBISIBUTH CTETICHBb UCTIOJIb30BAHUSI TIUTHEBON M TEXHUYECKON BOJBI, COCTOSTHUE
CHUCTEM BOJIOCHA0KEHMS M BOJOOTBEICHUS;

— OMpEeNEeNUTh MEePBOOYEPEAHBIE MEPOIPHUATHUS O TMOBBIMICHUIO UX 3(DPEKTUB-
HOCTH U TI0 IPUMEHEHUIO 0OOPOTHBIX U MOBTOPHO MCIOJIb3YEMBIX CUCTEM;

— OIICHUTH COCTOSTHUE JIOKAJbHOW OYUCTKH MPOMBIINUICHHBIX U JTUBHEBBIX CTOY-
HBIX BOJI TTPOMBINIJIEHHBIX MPEANPUITHHI, JTUMHUTBI BOJONOTPEOICHUS U Tpe-
JIeIBHO JOMYCTUMbIC KOHIICHTPAIIMHU 3aTrPSA3HEHHM, TOCTYMAIONUX CO CTOKAaMU
B FOPOJICKYIO KaHAJIU3allMIO U BOJIOEMBI;

— pa3paboTaTh MEPONPUSITHUS 10 YIYUIICHUIO OUYUCTKU MPOMBIILICHHBIX U JTUB-
HEBBIX CTOYHBIX BOJ| C TEPPUTOPHUIN TPOMBIIICHHBIX TTPEATPUITUI;

— pa3paboTaTh MEPONPHUSTHS MO PAIMOHAIBHOMY HCIOJb30BAHUIO TMOA3EMHBIX
BOZ;

— pa3paboTarh PeKOMEHAAIMH MO MPEI0TBPALICHUIO HCTOUIEHUSI PECYPCOB MO/I-
36MHBIX BOJI B TIEPCIIEKTUBE C HCIIOJIb30BAaHUEM METOJIOB HCKYCCTBEHHOTO
BOCITOJTHEHUS,;

— pa3paboTatb MEpONpHUATHS IO COBEPIICHCTBOBAHUIO COOPYKEHHM 3abopa
MOA3EMHBIX BOJl, KOHCTPYKIIMM M PEKOHCTPYKIIMU CYIIECTBYIOIIMX BOJ103a00-
POB ¥ OUUCTHBIX COOPYKEHHUI;

— pa3paboTaTh MEPOIPHUATHS MO YTHUIM3AINK OCAJIKOB CTOYHBIX BOJl U CTOYHBIX
BOJI TPOMBIIIJIEHHBIX MPEANPUITHH;



pa3paboTaTh MEPONPHUATHS MO YIYUIIEHUIO YKCIUTyaTallui BOJ103a00POB;
pa3paboTaTh MEPOIPHUATHS MO COKPAIICHUIO MOTEPh BOJBI MPU €€ TPAHCIIOP-
TUPOBKE U UCIOJIb30BAHNY;

pa3paboTaTh MEPONPUSITHS 110 COBEPIIICHCTBOBAHUIO yueTa BOJOMOTPEOICHHUS
Y BOJIOOTBEJICHUS,

pa3paboTaTh MEPOINPHUATHS 110 CTUMYJIUPOBAHUIO SKOHOMHOTO UCTIOIb30BaHUS
BOJIbI;

pa3paboTaTh CXeMy BOJHOTO 0JIaroyCcTpOUCTBa.

1.3.3. IloBblienne 3pPeKTUBHOCTU UHKEHEPHBIX CUCTEM
BOJIOCHA0XEHUS U BOJOOTBEACHUS TOpoJia

Heobxoaumo:
pa3paboTaTh MEpONPUATUS 10 UHTEHCU(UKAIIUU paOOThl CUCTEMBI BOJIOOTBE-
JEHUSI U JTIOCTHXKEHHI0 HOPMATUBHOI'O YPOBHSI OYMCTKU TOPOJICKMX CTOYHBIX
BOJ M TOBEPXHOCTHOIO CTOKAa C TEPPUTOPUM Topoja, a Takxke 00padoTKu
0CAaJIKOB CTOYHBIX BOJI;
pa3paboTaTh MEPOIPUATUS IO UHTEHCU(PUKALUUA PabOThl CYIIECTBYIOIIMUX CH-
CTEM BOJIOCHAOKCHUS;
OTPEJIEIUTh OUYEPEIHOCTh CO3JaHUsI ABTOMATU3UPOBAHHONW CUCTEMBI yIpaBIie-
HUSI TEXHOJIOTUYECKUM TMPOIIECCOM BOJOCHAOXKEHMUS;
pa3paboTaTh MEPONPUATHS 110 YIYUIIEHUIO KaYeCcTBa MUTHEBOM BOJIbI;
pa3paboTaTh MEpONPUSITHS, HANIPABICHHbIE Ha COBEPIIEHCTBOBAHUE CHUCTEMBI
ydeTa UCIOJIb30BaHUS U KOHTPOJISI COCTOSIHUSI BOJTHBIX PECYPCOB.

1.3.4. Pa3paboTka MeponpusTHii, onpeeaeHne 00beMOB OCHOBHBIX
paboT, KanuTaJoBIOKEHUN U 3PHEKTUBHOCTH

Hamewaercs:
OTPEJICIUTh OPraHU3ALUN-UCTIONHUTENICH JJI BBITIOJHEHUS OCHOBHBIX MEpO-
MPUSATUNA POTPAMMBI;
U3YYUTh BO3MOXKHOCTH HM3IOTOBJICHUS HOBOM TEXHUKH W OOOpYAOBaHUS Ha
MPEANPUATUAX TOPOJA U PECITYOIIUKY;
OTNPEJEUTh OYEPEIHOCTh, CPOKHM M CTOMMOCTb HAay4YHO-HCCIEI0BATEIIbCKUX,
U3BICKATENbHBIX, MPOEKTHBIX, CTPOUTEIbHO-MOHTAXXHBIX M HallaJOYHBIX pa-
0oT;
JaTh OLIEHKY 3(P(GEKTUBHOCTH peaju3alliil HaMEYEHHBIX MEPOINPHUSATUN IPo-
IpaMMBbl.

OnpenensitoTcst HICTOYHUKUA (PUHAHCUPOBAHMS.

1.3.5. Cnoco6 peanuzanuu pe3yibTaToB



[IporpaMmma COTry1IacOBBIBAETCSI C COMCIIOJIHUTEIISIMU, YTBEP)KIACTCA MYHH-
IUNAJIUTETOM U SIBJISIETCA IJIAHOBBIM JOKYMEHTOM COBEPIICHCTBOBAHUS U Pa3BU-
THS BOJHOTO XO3SIMCTBA ITOCEJICHUS.

Peanuzamuss MeponpusTUid NpOrpaMMbl OCYIIECTBISICTCS TOJIOBHBIM HC-
MOJHUTENIEM — MPEANPUSTHEM BOJIONPOBOIHO-KAHAIU3ALMOHHOTO XO3SMCTBA C
COUCIIOJTHUTENSIMH, TOJI PYKOBOJCTBOM COOTBETCTBYIOIIEH KOMHUCCHM, KOTOpas
YTBEPIKIACTCA MYHUIIUTTATUTETOM.

B cooTBeTcTBUM ¢ mporpamMMoM, HMCIIOJHUTENW BKJIOYAIOT B IUIaH paboT
MEPOIPUSITHUS U BBIOIHAIOT UX B YCTAHOBJICHHBIE CPOKHU.

ITo uToram BBINOJHEHUS IPOTPAMMBI 3a TOJl TPOU3BOAUTCS KOPPEKTUPOBKA
Y YTOUYHEHHUE TUIAHOB U 3a1aHUM Ha CIEAYIOIIUN TO/I.

2. OCHOBbBI IMPOEKTHUPOBAHNA N SKCIUIYATALOMU CHUCTEM
IIMTBEBOI'O BOJOCHABXEHUA U3 ITOA3EMHBIX HMCTOYHMU-
KOB

2.1. O0mue TpeboBaHUS K TPOCKTUPOBAHUIO, CTPOUTEIILCTBY U PEKOH-
CTPYKIIMU LIEHTPATN30BAaHHBIX U HEIEHTPAIU30BAHHBIX CUCTEM MTUTHEBOTO
BOJIOCHAOKEHUSA

CucreMbl MUTHEBOTO BOJOCHAOKEHUS TpeAHA3HAUYEHBI JJis1 oOecreyeHus
HaceJeHUs! MUThEBOW BOAOW C KAYECTBOM, COOTBETCTBYIOIIUM CAHUTAPHBIM Tpe-
OOBaHMSIM, B HEOOXOJMMOM KOJUYECTBE U C TPeOyeMBbIM JAaBICHHEM B MeECTax
notpebnenus.[IpoekTrpoBanre, CTPOUTENBCTBO U PEKOHCTPYKLHUS IEHTPAIN30-
BAaHHBIX M HEUEHTPAJIM30BAHHBIX CHUCTEM MHUTHEBOTO BOJAOCHAOXKEHUS JOKHO
OCYIIECTBIISITHCS HA OCHOBE:

® [[EJIEBBIX FOCYAAPCTBEHHBIX, MEXXT OCYIAPCTBEHHBIX U MEKPETMOHAIBHBIX
MPOrpaMM IO Pa3BUTHIO MUTHEBOTO BOJOCHAOKEHHSI, OXpaHE U BOCCTAHOBIICHUIO
BOJHBIX UICTOYHUKOB, YIIYUIICHUIO KaYeCTBA MUTHEBOU BOBI;

® YTBEPXKJEHHBIX IIEJIEBBIX TEPPUTOPHAIBHBIX MPOTPAMM U IJIAHOB MEPO-
NPUATHI MO CO3AaHUI0, COJAEPIKAHUIO U PA3BUTHIO CUCTEM MUTHEBOTO BOJOCHAO-
KEHUS, YIYUIICHUIO KaueCTBa MUTHEBOM BOJIbI U PAIMOHAIIBHOMY €€ HMCIOIb30-
BaHUIO;

® TEHEPAJbHBIX IUJIAHOB PAa3BUTHUS TEPPUTOPHM (HACETECHHBIX TYHKTOB).

[Ipy mpoEKTUPOBAHUU CUCTEMBI BOJIOCHAOKEHUS U OTAEIBHBIX €€ dJIEMEH-
TOB HAJIJICKUT YUUTHIBATh JUHAMUKY Pa3BUTHUS BOJONOTPEOIeHUs (POCT YUCIICH-
HOCTH HACEeJIEHUs, pOCT 3alPOCOB MOTpeOUTENIel, paclIupeHre U Pa3BUTUE TPO-
MBIIIJIEHHOCTH, CEJIbCKOTO X03SCTBa U, TPU HEOOXOJUMOCTH, CaZ0BO-TAPKOBOTO
XO03sICTBA), a Takxke TpeOOoBaHUsI 00ECHeUeHHs] HAJIeKHOCTH TMPU BO3ICUCTBUU
Ha HUX JeCTaOWIM3UPYIOMMUX (HPaKTOPOB MPUPOIHOTO M TEXHOTEHHOTO MpPOHC-
X0XkAeHus. B mpoekTe MOKHBI MpeaycMaTpUBaThCS MPOrPECCUBHBIE TEXHHUYE-
CKU€ pEIICHMs], MEXaHU3aIUs TPYAOEMKUX padOT, aBTOMATHU3aIUsl TEXHOJIOTnYe-
CKUX MPOLECCOB U MAKCUMaJbHasl MHIYCTPUATU3ALNS CTPOUTEIIbHO-MOHTAKHBIX



paboT 3a cueT NMPUMEHEHHsI COOPHBIX KOHCTPYKIMH, TUMOBBIX M3IECIUA U JIeTa-
Jiel, B TOM YHUCJI€ U3 HOBBIX MaTepUaJIOB.

[IpoekTpoBaHKE U CTPOUTENHCTBO CUCTEM MHUTHEBOTO BOJOCHAOKEHUS
JOJDKHO OCYILIECTBIISITBCSI C YYE€TOM Pa3BUTHS CUCTEM BOJOOTBEAECHMs ¢ 00s3a-
TEJNBbHBIM ONPEIEICHUEM U aHAJIN30M BOJOXO35NUCTBEHHOrO OajaHCca HaCEJIEHHO-
ro MyHKTa.

[Ipu pacmupeHurn ¥ PEKOHCTPYKLIHMHU CUCTEMBbI BOJAOCHAOXKEHUS WIH €€
OTIEIBHBIX D3JIEMEHTOB JUISl TMOJYYEHHUS JOCTOBEPHBIX MCXOAHBIX JIAHHBIX
00s3aTeNIbHO  JOJKHBI ~ OBITh  MPOBENEHBI MPEANPOEKTHHIE HUCCIIEIOBAHUS
CYLIECTBYIOUIMX COOPYXEHUH, BOJOBOJAOB U ceTed (aHaIM3  JTaHHBIX
AKCILTyaTaluu u TEXHUYECKOUN JOKYMEHTAIIH, TUIPABINYECKUE,
TEXHOJIOTUYECKHE, XUMHUYECKHUE, MUKPOOMOJIIOTMYECKHE M JIp. MCCIEIOBaHUS C
MOCJIEYIONIUM TPOBEJEHUEM TEXHUKO-3KOHOMUYECKUX pacueToB). [Ipu stom
HEO0OXOIUMO JaTh TEXHUYECKYIO, SKOHOMUYECKYIO U CAHUTAPHO-IKOJIOTHYECKYIO
OLICHKY, OOOCHOBAaTh CTENEHb JaTbHEHIIEr0 HCIONb30BAaHUS CYLIECTBYIOUIUX
COOpYKEHUM, BOJIOBOJIOB M CETEM C YYETOM 3aTpaT HAa PEKOHCTPYKIHIO U
MHTEHCU(DUKAIUIO UX pabOTHI.

[Ipu 3abope, MOATOTOBKE, aKKYMYJIHUPOBAHUM U TPAHCHIOPTUPOBKE BOJBI,
UCIIOJIb3yeMOW Ha MUTHEBBIE HYXJbI, CIEAYET HCIOJIb30BaTh 000pYJI0BaHUE,
Marepualibl U peareHThl, a TakKe TEXHOJOIMH, HMEIOIIHE CEePTU(PUKATHI
COOTBETCTBHSI ~ YCTAHOBJIEHHBIM  TpeOOBaHUSIM M  pa3pellieHUus  OpraHoB
caHuTapHoro Hajzopa. [Ipu 3ToM HEOOXOUMO MPUMEHSTH TAKME MaTEpHAIIbI, HA
KOTOpblE BOJa HE OKa3bIBaeT BO3ACHCTBUS M KOTOpbIE HE OKa3bIBAIOT
OTPULIATEIBHOTO IEUCTBUS HA KAYECTBO BO/IbI.

JlJisi TUTheBOr0 BOAOCHAOXKEHUSI HAJUIEKUT MAKCUMAJIbHO HCIOJIb30BATh
peCypCchl  MOA3EMHBIX BOJ, YJIOBJIETBOPSIONIME CAHUTAPHO-TUTHEHHUYECKUM
TpeOOBaHUSM, 3alIMIIEHHBIX OT TMPOHUKHOBEHMSI TOBEPXHOCTHBIX  BOJI
HEIMPOHUIIAEMbIMU TIIACTAMM.

Hcnonb3oBanue MOA3eMHBIX BOJI NUTHEBOIO KauecTBa JJid LieJeH, HE CBs-
3aHHBIX C YJIOBJIETBOPEHHUEM IMHUTHEBBIX, XO3IUCTBEHHO-OBITOBBIX U MHBIX HYX]
HaceJIeHUs, a TAKXKe yJIOBJIECTBOPEHUEM MOTPEOHOCTEH MUILEBON MPOMBIILIEHHO-
CTH U >KMBOTHOBOJICTBA, KaK MPaBUJIO, HE JOIYCKAETCS.

JIns BCceX MCTOYHUKOB M CHUCTEM NUTHEBOTO BOJAOCHAOXKEHHUSA B ILEJAX
NpEayNpEexKIAeHUsT HUX CIy4YailHOro WM  yMBIIUIEHHOTO  3arps3HeHus,
3aCOpPEHUs] M TOBPEXKIACHHS JIOJKHBl YCTAHABIMBATHCA 30HBI CAHUTAPHOMU
oxpanbl. OpraHuzanus 30H CAHUTApPHOM OXpaHbl, BKJIIOYAIOMIASL
MPOEKTUPOBAHUE U DKCIUIyaTallMl0, YCTAHOBJIEHUE TpPAaHULl TEPPUTOPHUI
(mOSICOB M 30H) M PEKUMOB OXpaHbl BOJ, a TAKXKE KOMILUIEKC CaHUTApPHO-
OXpaHHBIX MEPONPUATHUH, B TOM YHCJIE OTpaHUYEHHUIN U 3alpeTOB Ha
pa3iuyHble BHUABl  JACATEIBHOCTH B  Tpeaesiax  Kaxioro nosca,
periaMeHTUPYIOTCS CAHUTAPHBIMU U CTPOUTEIbHBIMU HOPMaMU U MPaBUIIAMHU.

JIoTIOTHUTENbHBIE MEPBI MO0 OXPaHE UCTOYHUKOB M CUCTEM MUTHEBOIO BO-
JNOCHAOXKEHUs JUIsl MPEIyNPexKACHUS UX YMBIIUIEHHOTO 3arps3HEHUs WU HaHe-
CEHUSl UM Bpeaa MOTYT NMPUHUMATHCS MO PEIICHUIO MECTHBIX UCIIOJIHUTENbHBIX U
pacnopsIuTeIbHBIX OPraHOB.



[IpoekTpoOBaHME CUCTEM IIEHTPATHN30BAHHOTO MUTHEBOTO BOJOCHAOKEHUS,
BKJIIOUAsl WX PACHIMPEHUE U PEKOHCTPYKIIHIO, JOJHKHO OCYIIECTBISITHCS TOJIBKO
CIeUUANINCTaMH, HMEIOIIMMHU  CHeluajbHoe  oOpa3oBaHMe B o0xactu
BOJIOCHA0KEHUS M OMBIT TPOSKTHOW pabOTHI HE MEHEE TpeX JIeT.

[IpoekTHpOBaHHE CHCTEM MHUTHEBOI'O BOJOCHAOKEHUS MOTYT OCYIIECTB-
JSTH TONBKO TMPENNPHUATHS U (PU3NUECKHe TUIa, UMEIOIIME TIPaBO Ha MPOBEICHUE
ATUX paboT.

TpebGoBaHus kK MUTHEBOM BOJIE

B nuTheBoil Bojie HE JOJKHO COAep)KaThcs BO3OyauTenei 0ose3Hel, oHa
HE JO0JDKHA 00JaJaTh BPEAHBIMH JJI 3J0pPOBbS CBOMCTBAMH M JIOJDKHA
COOTBETCTBOBAThH TPEOOBAHUSIM, MPEIBABISIEMBIM OpraHAMHU 3/IPABOOXPAHCHUST K
nuTheBOM Boae. KadecTBO mnHThEBOW BOJBI  JOJDKHO COOTBETCTBOBATH
TUTUEHUYECKUM HOpMaTHBaM Mepe] MOCTYIUICHHEM €€ B PAacHpeae/IUTEIbHYIO
BOJIOTIPOBOJIHYIO CE€Th, a TAK)KE B TOUKAX BOJIOpaz0opa HapyKHOU M BHYTpEHHEH
BOJIOTIPOBOJIHOM ceTH /5,6, 8/.

B muTheBO#l BOJle HE MOIYCKAETCS CONEPKAHUS BPEIHBIX JUIS 370POBbS
YeJIOBEKa BEIIECTB, TAKMX KaK COCIWHEHHS MBIIIbsKA, CBUHIIA, KaIMUS, PTYTH U
ceineHa, (EHOJOB, TECTUIMIOB, a TaKXKe MOIOIIHUX, KaHIIEPOreHHBIX,
PaIMOaKTUBHBIX BEIIECTB U MUHEPAJIbHBIX MacCell.

B nutbeBoit Boje HE NIOMyCKAaeTCs cojepkKaHue O0O0JIe3HETBOPHBIX IMapa3uToB,
OakTepuil U BUPYCOB.

[TuTbeBas BoAa MOJDKHA OBITH OECHBETHOM, MPO3payHO, TPOXIaaHOM, 63
3amaxa ¥ He MMETh NMPUBKYCA, BBI3BIBAEMOT0 BEIIECTBAMU KaK €CTECTBEHHOTO
MIPOUCXOXKEHUS (COJIM JKeJie3a, CePOBOJAOPO, TYMYCHBIE BEIIECTBA, MPOAYKTHI
oOMeHa BEIIECTB MUKPOOPTaHU3MOB), TaK M AHTPOMOTCHHOTO (CTOYHBIC BOJIHI,
CBaJIKM, 3arps3HCHHE BO3JyXa, MHUHEpaJbHbIEe Macia, (eHOJBl W Jpyrue
OpraHuYecKue CyOoCTaHIMU, OCOOCHHO B COUETAHUH C XJIOPOM).

B Bojie He momyckaeTcs HaIMYKsl OpTraHU3MOB, OOHAPYKUBAEMbIX BU-
3yaJIbHO, OCTAaTKOB PACTUTEILHOIO U JKUBOTHOT'O IPOUCXOKICHUS, a

TAKKC HCPACTBOPCHHBIX OPTraHHUYCCKUX BCIICCTB.

TeMnepaTypa MMUTHEBOU BOJObI HOJIKHA HAXOAUTHCA B IIPCACIax OT 5 0
0
15°C.

2.2 CucrteMbl U CXEMBI HIUTHEBOT'O BOJOCHAOKEHUS

CucTtemMbl TUTBEBOTO BOJOCHAOXKEHHS JTOJDKHBI 00ECIeurBaTh BOJOIO-
TpeOJIeHHE Ha CIEeNYIOUIUE BUIbI:
® JIOKaJIbHBIC, OOECIEUMBAIONINE TEXHUYECKUE TPeOOBAHUS OTACIBHBIX
00BEKTOB WJIM BOJIOMOTPEOJICHUE OTIAEIBHBIX PAaHOHOB >KMJIOW 3aCTPOMKH TOCe-
JICHUH;
e 00BEAUHEHHBIE, 00ECIICUNBAIONINE MTUTHEBBIE U XO35HUCTBEHHO-OBITOBBIC
HYK/Ibl HACEJICHUS], IIPONU3BOICTBEHHBIE HYX/IbI U TYIIEHUE ITOKAPOB;



® TIpYNINoBbIe, 00ECIEUNBAIOIINE TI0/Ia4y BOJAbI HECKOJIBKUM MOCETIEHUSIM U
OTJEIbHBIM 00BEKTaM, PACIONIOKEHHBIE HAa 3HAYUTENBHBIX PACCTOSHUAX APYT OT
apyra.

CucreMbl LEHTPAIM30BAaHHOTO BOJOCHAOKEHUS MOCEJICHUM, B 3aBHCHMO-
CTH OT MECTHBIX YCIIOBUW M MPUHATON CXEMbI BOJOCHAOKEHUS, TOKHBI oOecre-
YUBaTh:

® BOJONOTpeOJIEHNE HA MUTHEBBIE M XO3SUCTBEHHBIC HYXKIbl B KUJIBIX U
OOLIECTBEHHBIX 3IaHUSIX, HA HY>K/JIbl KOMMYHAJIbHO-OBITOBBIX MPEANPUATHIA;

® BOJONOTPeOJICHNE HAa TUTHEBBIE M XO3SMCTBEHHO-OBITOBBIE HYXKIbl Ha
MPEANPUATHUSAX;

® [POU3BOJICTBEHHBIE HYXKIbl IPOMBILIJIEHHBIX U CEIbCKOXO035MCTBEHHBIX
NpeANnpusTUi, Tie TpeOyeTcss BOJAA MUTHEBOTO KayecTBa WIM ISl KOTOPBIX KO-
HOMMYECKU HEILEIECO00Pa3HO COOPYXKEHHE JIOKAJIBHON CHCTEMBI BOJOCHA0XeE-
HUS;

® TYLICHUE MOXKAPOB;

® COOCTBEHHbIE HYXJbl CTaHIMH BOJOIOATOTOBKH, IMPOMBIBKY BOJOMPO-
BOJHBIX M KaHAJIU3allMOHHBIX CETEH, a TaKKE BOCIIOJHEHHWE NOTEPb BOABI IPHU
TPAHCIIOPTUPOBKE €€ M0 BOJAOBOJIAM, MATUCTPAJIBbHBIM U PACIPEAECIUTENBHBIM CE-
TAM.

® [IPOU3BOJICTBEHHBIC HYXIbl MPEANPUATUN, 11 KOTOPHIX 00OCHOBBIBAET-
Csl WCIIOJIB30BAHUE BOABI MIMTHEBOIO KAYECTBA;

® KOMIICHCAIIMIO HEM30EKHBIX MOTEPh BOJABI B COOPYKEHUSX U TPyOOmpo-
BOJAX Pa3JIMYHOrO Ha3HAYECHUS

® [IOJIUBKY MOCAJ0K B TEIUIUIIE, MAPHUKAX U HAa OTKPBITHIX MPUYCaAeOHBIX
ydacTKax JJIsl KOTOPbIX 3KOHOMUYECKH OOOCHOBBIBAE€TCS MCIOJIb30BAHUE BOJIbI
MATHEBOT0 KAYECTBA;

® [IOJIMBKY M MOMKY JIaHAIa(THO-PEKPEALUOHHBIX TEPPUTOPUIA U TeppH-
TOpUN TPAHCTIOPTHOU MHGPACTPYKTYPHI, A1 KOTOPHIX 9KOHOMUYECKH OOOCHO-
BBIBAETCSl MCIIOJIb30BAHUE BOJbI MUTHEBOIO KaYECTBA.

2.2.1 Knaccudukaius cucteM BOAOCHA0KCHUS

CucreMbl TUTHEBOTO BOAOCHA0XKEHUS CIeAyeT KiIacCU(UIUPOBATH

a) 1O CTENEHU IIEHTPaTU3allK SKCIUTyaTalluy Ha:

- LEHTpaAJIU30BaHHbIE, CHAOXKAIOIINE MUTHEBON BOJIOI BCIO COBOKYITHOCTD
3aCTPOMKHU HACEJIEHHBIX IYHKTOB U MPUTOPOJIHON 3aCTPOUKHU;

- LIEHTPaJU30BaHHbIC TPYNIOBbIE, CHAOXKalIIMEe MUTHEBOM BOAOW He-
CKOJIbKO HACEJIEHHBIX IMYHKTOB U (MJIM) OTIEIbHBIC MPEINPUSATUS, PACIIOIOKEH-
HbIE HA 3HAYUTEJIbHBIX PACCTOSIHUAX APYT OT APYyTa;

- HELEHTpaJU30BaHHbIE (JIOKAJIbHbIE, MECTHBIC), CHAOXKAIOIIME TMHTHEBOU
BOJIOW OTJEIbHBIE PANOHBI 3aCTPONKHM HACEIEHHBIX MYHKTOB U (WJIM) OT/AEJIbHbIE
MPEANPUATHUS;

- UHJIMBU]lyaJIbHbIE, 00€CIIEUNBAIOIINE MUTHEBOW BOAOW OTHENbHBIE yca-
NeOHbIE KUIIbIE JOMA



0) Mo TmpeaHA3HAYCHUIO HA: KOMMYHaJbHBIE, MPOU3BOJICTBEHHbIE, CEIb-
CKOXO3SIUCTBEHHBIE U TPOTUBOIIOKAPHBIC

B) IO CTENIEHU OXBaTa HYXJ BOJONOTpeOUTEIeH Ha:

-00BeIMHEeHHBIC, 00eCIeUnBAIONINe MUTHEBbIC U XO3SIUCTBEHHBIC HYXKIIBI,

MPOU3BOACTBEHHBIC HYK/Ibl U TYILIEHUE MOKAPOB;

-pa3zenbHble, 00EeCeUrnBalONIME M0 CAMOCTOSTEIbHBIM CUCTEMaM: MUThE-
BbI€ U XO3AMCTBEHHBIE HYXK/Ibl; MPOU3BOJICTBEHHBIE HYXIbI; HYXK/Ibl HA TYIICHUE
MOXAapOB, KOTOPHIE TAKIKE MOTYT BXOJIUTh B COCTAB MPEIBIAYIIUX CUCTEM;

') [0 CIoco0y MoAa4YM M pacrpeiesieHus] BOAbI Ha: CaMOTE€UHbIe (IpaBUTa-
[IUOHHBIE), C TPUHYIUTEIBHOW IMOJjaueil BOJbI HACOCaMU, KOMOMHUPOBAHHBIE.

2.2.2 Kareropuu cucteM BOJOCHAOKECHUS

Cucrembl BOJOCHAOXKEHUS MO CTENEHU HAJEKHOCTH TOJAa4YU IMUTHEBOU
BOJIbI TIOJIPA3ICIISIIOTCS HAa TpU KaTeropuu /9/:

I — nonyckaercs cumxenue He 0osee 30% pacdyeTHOro pacxoja MUTbEBOM
BOJIbI HA CPOK He Oosee 3-X CyTOK, IPU 3TOM paszpelniaercs He Oosee, yuem Ha 10
MUH TepephIB B M0/1a4€ BOJIbI UM CHIKEHHE PAcXo/la HIKE YKa3aHHOTO IMpee-
Ja JUIs BBIKJIFOUEHUS BBIMIEANINX U3 CTPOSI M BKJIIOUYEHHS PE3EPBHBIX 3JIEMEHTOB
cucTeMsbl (000pyI0BaHUs, apMaTyphl, COOPYKEHHM, TPyOOIIPOBOIOB);

IT — nomyckaercs cHmwxkenue He 6omee 30% pacdyeTHOro pacxoja IojaaBae-
MOM TTUTHEBOM BOJIBI Ha CPOK He Oosiee 10 CyTOK, Mpu 3TOM paspemiaercs He 60-
Jee, 4eM Ha 6 yac mepepbiB B MOJaue BOJAbI WM CHU)KEHHE pacxojla HUXKE yKa-
3aHHOTO Tpejesia sl BBIKIIOYEHHS BBIIIEIINX U3 CTPOSl U BKIIOUYEHUS PE3EPB-
HBIX AJIEMEHTOB CHCTEeMbl (00OpYAOBaHUS, apMaTypbl, COOPYKEHUU, TPyOOmpo-
BOJIOB);

III — nonmyckaetcs camxenue He 6osee 30% pacdyeTHOro pacxoja mojaaBae-
MOIl MUTHEBOM BOJBI HA CPOK He Oojee 15 cyTok, mpu 3TOM paszperiaerca He 00-
Jee, yeM Ha 24 yac mepephiB B MMOJa4e BOJIbI MM CHIDKEHHE Pacxojia HIKE yKa-
3aHHOTO TMpeJena AJs BBIKJIIOYEHUS BBIIIEIIINX U3 CTPOS U BKIIOYEHUS PE3epB-
HBIX AJIEMEHTOB CHCTEeMbl (00OpYyAOBaHUS, apMaTypbl, COOPYKEHUU, TPyOOmpo-
BOJIOB).

Cucrembl BOJOCHAOKEHUS HACENEHHBIX IYHKTOB MpPH YHUCIE >KUTeNeH
6osee 50 THIC. yen. ciaeAyeT OTHOCUTh K IEPBOM KaTeropuu, ot 5 10 50 ThIC. yel.
— KO BTOPOM KaTeropuu U MeHee S5 ThIC. Yell. — K TPEThell KaTeropuu.

DJeMEeHThI CUCTEM MUTHEBOTO BOJIOCHAOXKEHMSI BTOPOM KaTEropuu, MOBpe-
KICHUE KOTOPBIX MOXET HAPYIIUTh MOJa4y BOJbI Ha MOXKAPOTYIIECHUE, JOJKHBI
OTHOCHUTBCS K MEPBON KaTETOPUH.

2.3. BBI60p CXEMBbI MU CUCTCMBI ITUTHCBOI'O BOI[OCH8,6}K€HI/I$I N3 IMOA3CMHBIX
HNCTOYHHUKOB

CucreMnl IMUTHLEBOTO BOI[OCHa6)KCHI/ISI N3 MMOA3CMHBIX HCTOYHHMKOB BKJIHO-
YaroT B ce0s1 KOMIUIEKC HNHXCHCPHBIX COOpY)KCHI/Iﬁ n HUX 3JJICMCHTOB, HCO6XOI[I/I-



MBIX IJIA 3a60pa MOA3CMHLBIX BOA N3 BOAOHOCHBIX I'OPHU30HTOB, IOABbCMA, ITOJa4YN
" paclpeaCICHUA BOJbI, IIPCACTABIICHHBIC HA PUC. 2.1.
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Puc. 2.1. O60011eHHas cxeMa CUCTEMBI BOJOCHAOKEHNUSA CO CKBAKUHHBIMHU

BOJ103a00pamu:

1 — Bomo3a0opHbIE CKBAKUHBI C HACOCHBIMU CTAaHLUAMH; 2 — OTBOJAHOU TPyOO-
poBoJ; 3 — COOpHBIN BOJOBOJ; 4 — COOpPY>KEHHUsI BOJONOATOTOBKY; 5 — pe3ep-
Byaphl YUCTON BOAbI; 6 — HacocHas ctaHuusA Il moxbema; 7 — BOIOBOABI; 8 —
BOJIOHAINOpHAs OaiHs; 9 — BOJIOBO3AyLIHbIN O0ak; 10 — BOIOMPOBOHAS CETh.

Bb160p cucteMbl U CXeMbl BOJIOCHA0KEHUS CIIeAyeT MPOU3BOAUTH HA OCHO-
BaHUU COTIOCTABJICHUS TEXHUKO-DKOHOMHYECKUX PACUETOB BO3MOXHBIX BapUaH-
TOB C YYETOM:

MCCTHBIX YCJIOBI/Iﬁ 1 0COOEHHOCTEH 0OBEKTOB HOTpe6J'ICHI/I$I BOJBI,
IMO3TAITHOI'O Pa3BUTHA CUCTCMbI IINTHCBOTO BOI[OCH3,6}KCHI/I$[;
HNCTOYHUKOB BOIIOCH&6)KCHI/I$I;

Tpe6OBaHHﬁ K OABJICHUAM, KOJIMYCCTBY U KAUCCTBY BOJbI,
HaACXKHOCTH IMOogadYu BOABI.

TexXHUKO-?PKOHOMHUYECKUMHU pacdacTaMu JOJI’KHbBI OBITh 00OCHOBAHBI:

CTEIEeHb IIEHTPAIU3AIUUA CUCTEMBI TUTHEBOTO BOJOCHAOKECHUS;
HMCTOYHUKH BOJOCHAOKEHHS, UCIOIB30BAaHUE HUX JUIS Pa3IUYHBIX TO-
TpeOuTeseil, CXeMbl U TEXHHUUECKUE PEIICHNUS;

CTEIEHb 0XBaTa HYXJ BOAOIOTpEeOUTENEH;

30HUPOBAHMUE, YUCIO 30H U UX CXEMbI (MOche0BaTeNIbHbIE WM Hapal-
JIebHBIC);

HCIIOJIb30BaHUE BO3MOXHOCTH JPYTUX (HE MUTHEBBIX) CUCTEM BOJIO-
CHa0XEHUs [JIs MOJIMBAa TEPPUTOPHUIN U 3€JICHHBIX HaCaKICHUMN;



- 0YepEeTHOCTh CTPOUTEIIHCTBA M BBOJIA IO ITYCKOBBIM KOMILICKCAM.
[Tpu pa3paboTKe cXeMbI BOJOCHA0KEHUS HEOOXOJUMO OTPEACIIATH:

- o0mee BomOMOTpeOICHNE W €r0 HEPaBHOMEPHOCTH (TOHOBYIO, CyTOU-
HYIO U YaCOBYI0);

- TPOTHO3 Pa3BUTHUS HACEICHHBIX NMYHKTOB (YUCIICHHOCTbH JKHUTEJCH, pa3s-
BUTHE C(hepbl 0OCITYyKUBAHUS, MTPOMBIITUICHHOCTH, CEIIbCKOXO3SMCTBEHHBIX 00b-
€KTOB);

- MOTPeOHOCTH B BOJIC HA TYIIICHHUE TIOYKAPOB;

- MOTpeOHOCTH B BOJAC HAa COOCTBEHHBIC W TEXHOJIOTMYCCKHE HYXKIBI CH-
CTEMBI IUTHEBOT'O BOJIOCHAOKCHHSI;

- HeW30CKHBIC TTOTEPH BOJBI IIPU TPAHCITOPTHPOBAHUHU U PaCTIpeICICHUN

- pacxoja BOJBI Ha MOWKY MOKPBITUH TEPPUTOPHUHA W TIOJIMBKY B Hace-
JICHHBIX TyHKTaX M MPEAIPHITHIX

Bbe1i6op 3KOHOMHYECKHM OOOCHOBAaHHOH CXeMbI BOJOCHAO)KEHHs Ha pac-
YCTHBIA CPOK W JUJIS KaXKIOW OYEPEaH CTPOUTEIHCTBA HEOOXOIUMO MPOU3BOIUTH
Ha OCHOBE pacdeTOB BapHaHTOB COBMECTHOH pabOThI BOAOBOIOB, BOJOIPOBOJI-
HBIX CETCH, HACOCHBIX CTAHIIMH, PETYJIUPYIONINX EMKOCTCH U CPaBHCHHUS TEXHU-
KO-DKOHOMHYECKHUX ITapaMeTPOB.

JIJIs cHCTeM MHUTBEBOTO BOJIOCHAOXKCHHSI HACCJIICHHBIX ITYHKTOB PaCUEThI
COBMECTHOW pabOThl BOJIOBOJOB, BOAOIPOBOJHBIX CETCH, HACOCHBIX CTAHIUH W
PETYIHPYIONIUX €MKOCTEH CIICIYET BBIMOIHATH IS CISAYIOIIMX XapaKTePHBIX
PEKMMOB TTOJJaYH BOJIBI:

® B CYTKH MaKCUMAaJIbHOTO BOJONOTPEOICHHUS 411 MaKCHUMAaJIbHOTO, CPETHETO
Y MUHUMAJILHOTO YaCOBBIX PACXOIOB, a TAKXKE JJII MaKCHMAaJIbHOTO YaCOBOT'O pac-
X0J/la C Y4eTOM PacueTHOTO Pacxoja BOJbI Ha TYIICHUE MOKAPOB;

® B CYTKH CPEIHETr0 BOAOMOTPEOICHHS ISl CPETHETO YaCOBOTO PACX0/Ia;

® B CYTKM MHHUMAJIGHOTO BOJOIOTPEOJICHUS Ui MHHHUMAJIGHOTO YacOBOTO
pacxoza.

[Tpr HEOOXOIUMOCTH JTOIMTYCKACTCS TTPOBEACHUE PAaCUeTOB IS IPYTHX PEKHU-
MOB BOJIONIOTPEOICHNUS, a TaKKe OTKa3 OT MPOBEICHHS PAcueToB JJISI OJHOTO WU
HECKOJIbKUX M3 YKa3aHHBIX PEKUMOB, €CJIHM ITOCICIHUE HE BHOCIAT W3MCHCHHU B
CXEMY U TEXHUUECKHUE IMapaMeTpbl TPyOOTIPOBOJOB U 00OPYIOBaHUS.

ITpu pacuere coopyXeHHI, BOJOBOIOB U CETEH Ha IMEPHO/ TYIICHUS TI0)KapOB
aBapUHOE BBHIKIIOYCHHUE BOJOBOJIOB U JIMHUI KOJIBIIEBBIX CETCH, a TAK)KE CEKIIUN U
OJIOKOB COOpPY)KCHUH HE YUUTHIBACTCA.

Bomo3zabopHbie COOpYKEHHUSI ¢ BOJAOBOJIAMH M COOPYXEHHS MOATOTOBKH
BOJBI JIOJDKHBI PacCUMTHIBATBCS Ha CPEJIHHN YacOBOW pacxojl B CYTKH MaKCH-
MaJBHOTO BOJIOTIOTPEOICHMS.

[Tpu pa3paboTke cXeMbl BOJOCHA0XKEHHSI TOJDKEH OBITh YCTAaHOBIICH TEpe-
YeHb KOHTPOJIBHBIX NapaMeTpoB (IaBJICHUM, pacXoJ0B BOJbI, YPOBHEH, MOTPEO-
JSIEMOM DJIEKTPOIHEPTUHN) U MECT OTPEACIICHUs IS MOCIEAYIONIeH CucTeMaTH-
YECKOUM MPOBEPKH COOTBETCTBHUS UX (PAKTUUCCKUX 3HAYCHUN TpoekTy. s 3Toro
MPeIyCMaTPUBAETCS YCTAHOBKA HEOOXOMMBIX TIPUOOPOB U aIlapaTyphl.



2.4 BopnomotpebiieHue

[Tpu mMpoOEeKTUPOBAaHUE CUCTEM MHUTHEBOTO BOJOCHAOKECHHS, 00CCIICUNBAIO-
[INX TUTHEBBIC U XO3SHUCTBEHHBIC HYKIbI HACEICHUS, TIPOU3BOICTBCHHBIC HYKIbI
U TyIICHHE T0XapoB, IOJDKHBI COOMIOAAThCS TPeOOBaHMS MPOTHBOIIOKAPHBIX
HOPM.

[lpy  TPOEKTUPOBAHWW  WHAWUBUAYaJIbHBIX  CHUCTEM  IHUTHEBOTO
BOJIOCHA0XEHUSI HEOOX0UMO coO01aTh TPeOOBaHUSL CTPOUTEIBHBIX HOPM I10
MPOEKTUPOBAHUIO BHYTPEHHETO BOJOMPOBOA 3/IaHUM.

[Ipu ompeneneHnu oOIIEro BOXOMOTPEOICHHS MO MPOESKTUPYEMON CHCTe-
Me BOAOCHaOXeHHs HeoOXoIuMo OpaTb 32 OCHOBY IPOTPECCUBHOE YAEIBHOE
BOJIOTIOTpeOICHHE, OPUEHTHPOBAHHOE HA PALMOHAIBHOE HCIOJIb30BAHUE BOJIBI,
Oazupytomieecs Ha (PaKTHYECKHX aHHBIX KOHKPETHBIX TOCeJeHHi (He MeHee,
YeM 3a TMPEIIeCTBYIONINE TPU T0/1a) U pacCMAaTPUBATh €r0 IUHAMUKY B 3aBHUCH-
MOCTH OT pa3BUTUA c(pephl yCIyT, U3MEHEHUs YUCIEHHOCTH HaCEJeHus, Oiaro-
yCTPOWCTBA TEPPUTOPHH M OPTaHU3AINH YUeTa MOTPEOICHUS BOJIBI.

Bononotpebienue omnpenensercss NOTpeOHOCTAMH, YCIOBUSMHU HPOKHBa-
HUSl HACEJICHUs, TPEOOBAHHMSIMH TPOMBIIIICHHOCTH M CEIIbCKOTO XO3SHCTBa M
apyrux orpacieil. Heobxoaumo Taxke IpeaycMOTpeTh Tpedyemoe KOJIHMYECTBO
BOJIBI ITIsl TYIICHHSI IOKAPOB U HA COOCTBEHHBIE TPOM3BOCTBCHHBIEC, TUTHEBHIC
Y XO3HWCTBEHHBIC HYXIBI PEANPUATHN, SIKCIUTYaTUPYIOIINX CUCTEMBI MUTHEBOTO
BOJIOCHAOKEHUS, @ TAK)KE HA KOMIICHCAITUIO HEN30eKHBIX MOTEPh MPU TPAHCIIOP-
TUPOBAaHUU U PACIIPEICIICHUN.

[Ipy OTCYTCTBMM NaHHBIX TIO TPOCKTHPYEMOMY OOBEKTY HOIMYCKAETCs
NPUMEHATH YACIbHBIC BOJOMOTPEONICHNU IO 00BEKTaM-TIPEACTABUTENSM BOJIO-
cHaOXeHMs, Ipu 0OOCHOBAHHUH M COTJIACOBAHUH C OpraHAMHM, YIOJTHOMOYECHHBIMU
OCYILIECTBISATh TOCYAAPCTBEHHBIN KOHTPOJb M HAA30p B 00JaCTH MCIOIBH30BA-
HUS ¥ OXPaHBI BOJ.

2.4.1 TlpoekTHble HOPMBI BOAOMOTPEOICHNS HA MUTHEBBIE U XO3SICTBEHHBIE
HY KB

[Ipu otcyTcTBUM (PAKTUYECKUX JAHHBIX MO MPOCKTUPYEMOMY OOBEKTY U
00BEKTaM-TIPEACTABUTENSIM BOJOCHAOXKEHHUS ISl ONpeeeHus] 001Iero BoAoIo-
TpeOJIeHNsT HACEJIEHHBIX MYHKTOB CJEAyeT MCIOJIb30BaTh MPOEKTHBIE HOPMBI BO-
nonoTpebaeHus (CpeIHECYTOUHbIE 32 T0/1) Ha TUTHEBbIE U XO3AMCTBEHHBIE HYKbI
HaceneHusl, npuBegeHHble B Tadbmuie [1.1.1 npunoxxenus I11.

KonnuecTBO BOABI HAa HYXKIBl YUPEKACHUN U MPEANPUATHA COLUATIBHO-
rapaHTUPOBAHHOTO OOCIYXKUBAHHUS, a TAK)KE HEYUYTEHHbBIE PACXOJIbl IPU COOTBET-
CTBYIOIIEM OOOCHOBAaHHUM JAOIMYCKAETCS MPUHUMATh JIONOJHUTEIBHO B pa3Mepe
10-20 % cymmapHOTrO pacxoja BOJbl Ha TUTHEBBIC U XO3AMCTBEHHBIE HY Kb
HACEJICHHBIX ITYHKTOB.

[IpoexTHBIE HOPMBI BOAOMOTPEOJCHUSI HA MHUTHEBBIE M XO3SMCTBEHHBIE
HYXIbl JUISl ONPENENICHHUS] PACUETHBIX PACXOAOB BOABI B OTIEIBHBIX KHIBIX U
OOLIECTBEHHBIX 3/IaHUAX, NMPU HEOOXOJUMOCTH y4eTa COCPENOTOYEHHBIX PacXo-
JI0B, ciieayeT npuHuMaTh 1o tabnuue I11.2 npunoxxenus I11.



[IpoexTHbIE HOPMBI pacxoaa BOAbl HA MOMKY MOKPBITUH TEPPUTOPUHN U TIO-

JUBKY B HACEJICHHBIX IMYHKTaX U MPEANPHUATUSX CIICIYET MPUHUMATH 110 TaOIHIe
I11.3 mpunoxenus I11.
[IpoekTHBIC HOPMBI BOJONIOTPEOICHUS Ji1 Topoaa MUHCKa JOMYyCKaeTCsl YBEIH-
YuBaTh NMPU OOOCHOBAaHWM M COIJIACOBAHMHM C OpraHamu, YIOJHOMOYEHHBIMU
OCYIIECTBIISITh TOCYAAPCTBEHHBIM KOHTPOJIb M HAJA30p B 00JAacCTH UCIOJIb30Ba-
HUS ¥ OXPaHBI BOJ.

2.4.2 HpOCKTHBIe HOPMBI BOI[OHOTpe6HCHI/I$[ NpCaAnpuATUAMA HAa TUTHCBLIC
U XO3MCTBECHHBIC HYXKIbI

[IpoexTHBIE HOPMBI BOAOMOTPEOJEHUS HAa MUTHEBBIE M XO3AWCTBEHHBIE
HYKJIbl Ha PEANPUATHSAX CleyeT NpuHuMath o tadmune I[11.2.

YacoBoit pacxoj] BOAbI Ha OJHY AYIIEBYIO CETKY Ha MPOMBIIIJIEHHBIX MPe/I-
OpUATHAX chaeayeT npuHuMaTh He 6osee 500 1, a MpoAOIKUTEIBHOCTD MMOIbB30-
BaHUA JIyIlIEM I0CJI€ OKOHYaHUS KaKI0M CMEHBI - B 3aBUCUMOCTH OT CAHUTApHO -
TUTHEHUYECKUX TPeOOBaHUM JIsi KOHKPETHOTO TPOU3BO/ICTBA.

2.4.3 [IpoeKkTHbIE HOPMBI BOJIOMIOTPEOICHHS ISl FKUBOTHBIX

[IpoexTHBICE HOPMBI BOJOIMOTPEOICHUS JJIsl KUBOTHBIX CJIENYeT TPUHU-
Mathb no Tabsmie [11.3 mpunoxkenus [11. B HopMbI BKIIFOUEHBI pacXobl BOABI Ha
MOWKY TMOMEUIEHHH, KJIETOK, MOCYbl, PUTOTOBICHUE KOPMOB, OXJIXICHUE U
JIpYyTUe MPOILECCHI.

2.4.4 PexxuMbl BOAONIOTPEOICHUS

Pexxumbl BogonoTpeOieHNs HACEIEHHBIX MMYHKTOB IO CE30HAM roja, Mecsi-
11aM, JTHSM HEJEIM M YacaM CYTOK JIOJKHBI XapaKTepH30BaThCsl rpaduKkaMu BO-
nonotpebienus. ['paduku BogomorpedaeHUs Ajisl MPOSKTUPYEMOTO 00BEKTA Clie-
yeT TPUMEHSTh MO0 (PAaKTUUECKUM JaHHBIM IO MECTY PacloJIOKEHUsS O0BbEeKTa
KOHKPETHOTO HACEJIEHHOTO MyHKTa WU MO0 OO0BEKTaM-MPEIACTABUTENISIM BOJIO-
CHa0XeHUs, MO0 ONMPEeIeNATHCS PACUCTHBIM ITyTEM.

[Ipu mocTpoeHHHU pacUEeTHBIX T'PaPUKOB ClIEAyeT Ompeneiiarh Kodhduim-
€HTbI CyTOYHOM U 4aCOBOM HEPABHOMEPHOCTH.

Koadpdunmentsl  cyToyHOW  HEPAaBHOMEPHOCTH  BOJOIOTPEOJICHUS -
MaKCUMANBHBIA (K ym yiaxe) A MUHAMAIBHBIN (Keym yun), YIUTBIBAIOIIUE YKIIAL] KU3-
HU HACEJICHUsI, PeKUM pabOThI MPEANPUATHH, CTETIEHb 0JIarOyCTPOMCTBA 3/1aHU I
Y U3MEHEHHUS BOJIOMIOTPEOJICHHUS TI0 CE30HAM rojia W JTHSAM HEACH JTOJKHBI MPHU-
HUMATBLCS COOTBETCTBEHHO Koy yare = 1,1-1,3 1 Koy s = 0,7-0,9.

KoaddunmeHTsl 4acoBoii HEPAaBHOMEPHOCTU BOJIOMOTPEOJICHUS — MaKCHU-
ManbHbIN (K, 40c) 1 MUHUMATBHBIN (K., ;) OTIPEACISIOT 110 (hopMyiam:

Rq.MaKc = Oyaxc - ﬂmaxca (2 1)

Kuoun = Olyun - ﬂMuH, (22)



rae o - Kodh(UIMEHT, YYUTHIBAIOIIHNM CTETIEHb 0JaroycTpoiicTBa 3/aHUi, pe-
UM pabOThI NMPEINPUITHI U APYrHe MECTHBIC YCIOBUS, IPUHUMACMBIA  Cygpc. =
1,2-1,4; o . = 0,4-0,6;

[ - KO3DPUIMEHT, YUYUTHIBAIOIINI KOJIMYECTBO MKHUTEJIEH B HACEICHHOM

MyHKTE, IPUHUMAaeMblii 1o Tabi. 2.1.
Tabnuua 2.1.

KoaddurmeHTsl yacoBoli HEpaBHOMEPHOCTH BOJOIIOTPEOJICHUSI HA MMUTHEBBIC U
XO3SIMCTBEHHBIC HYX]IbI Ha MPOMBIIUICHHBIX MPEANPUATHSIX CISTyeT IPUHUMATD 2,5
— JuIa 1IeX0B ¢ TervioBbiAeneHueM Oosee 80 k/x (20 kkam) Ha 1 M9 U 3 — s
OCTaJIbHBIX IIEXOB.

KomnuuectBo

JKUTEEN B 4 6 10 20 50 100 300 1000 wu
HaCEJIECHHOM Ooitee
MyHKTE,

TBIC. Y€

Pmaxc 1,5 1.4 1,3 1,2 | 1,15 1,1 1,05 1,0
Pyun 0,2 0,25 04 |05 |0,6 0,7 0,85 1,0

2.5. PacueTHbI€ pacxo/bl BOJIbI

2.5.1. CyTtouHble pacyeTHBIE PACXObI BOJIBI
~ ~ ~ 3
PacuetHslii (cpeaHunii 3a rox) cyTouHslii pacxof BOABI (Qcym.cp), M /CYT, HA
MUTHEBBIE U XO3SAMCTBEHHBIE HYXK]IbI B HACEJICHHOM IYHKTE MOCEICHUH JOJIKEH
OIIpeNENAThCS 10 (hopMyIie
o - k.2.q, N.. (2.3)
=X >
cym.cp

1000
Te (» - CpeIHECYTOYHasi HOpMa BOJOMOTPEOJICHUsI Ha OJHOTO >KHUTEJs,
7/cyT., npuHUMaeTcs no 1ada. A.l npunoxeHus A;
N, - pacueTHOE YUCIIO0 KUTEJIEH B palilOHaX KUJIOM 3aCTPOMKH C pPa3IuyHOU
CTEIMEHbI0 CAHUTAPHO-TEXHUYECKOT0 000PYI0BaHUS 31aHUM;
k, — K03(pPUIIUEHT, YUUTHIBAIOMUN HYXKIbl YUPESKICHUN U MPEINPUITHI
COIMAIbHO-TAPAaHTUPOBAHHOTO OOCITY)KHMBAaHUA, a TaK)Ke HEYYTCHHBIC pac-
XO0Jbl IpuHUMaercs B npegenax 1,1 —1,2.
PacueTtHple pacxonpl BOabl B CYTKM HamOONBIIETO  (Qcymuarce), M3/CYT, u
HauMeHBIETO (Qeym yun) M3/CyT, BOJIONIOTPEOJICHHUS] HAa TTUTHEBBIC M XO3SUCTBEH-
HbIE HYXXJIBI CJIEAYET ONpeesaTh 1o hopmMyliam

Qcym.MaKc =Kcym.MaK *Qcym.cp- > (2 '4)

Qcym.MquK cym.mMun *Qcym.cp. (2 . 5)
Pacxox BOAbI HA MOMKY U IOIHBKY Tepputopud (Q,), M>/CYT., OIpeaeIsicT-
cs 1o hopmyiie



(2.6)

rae F), - miomaaps TEPPUTOPUH MOJTUBKU ONPEAECICHHOTO BUA, IPUHUMAETCS 10
JTAHHBIM TCHEPANBHOTO IIAHA HACEICHHOTO TYHKTA, M ;

¢, - HOpMa pacxoja BOAbI JI/CYT Ha M’, mpuHEMaeMas o ta6n. I11.3 mpu-
noxenus [11 B 3aBucHMMOCTH OT BUAa NOJIMBAEMBIX TEPPUTOPHUI.

[Ipy oTCYTCTBMM AaHHBIX MO MOJMBAEMBIM IUIOLIAASM pacxoi Boasl (O,),
M°/CYT, Ha TIOJMBKY TEPPUTOpHIi opeaensercs mo Gopmye

g, N. 5
Q"—W s ( 7)

TA€  (ny - HOPMA MOJIMBA W3 pacyeTa Ha OJHOTO KUTENs, MPUHUMaeMas
o Tabsmie A.3 npunoxxeHus A, J/CyT;

N, - KOTMYECTBO KUTEIIEN B HACEIIEHHOM ITYHKTE, YE.

Pacxonpl BOJIbI MUTHEBOTO KAaYECTBA HA MPOU3BOJCTBEHHBIE HYXIbI MPO-
MBIIIJIEHHBIX U CEIbCKOXO3SMCTBEHHBIX MPEANPUSTAN CIEeNyeT ONMPEeAesiTh IO
OTPACJIEBBIM HOPMaM TEXHOJIOTUYECKOTO TPOCKTUPOBAHUSI, & HA MUTHEBBIE U XO-
3STUCTBEHHBIC HYXK/IbI — 110 KOJUYECTBY PAOOTAIONIUX HA IPEATPUITHUSIX.

Pacxonbl BoABI HAa coAEpKaHUE U TTOEHUE CKOTA, NTHUIl U 3BEPEil HA KUBOT-
HOBOAYECKUX (epMax M KOMIUIEKCaX HEOOXOJIUMO OMPEACNSITh MO OTPACICBHIM
HOpMaM, a MPU UX OTCYTCTBUU — IO HOpMaM, NpuBeAeHHbIM B TaOu. I11.4 mpu-
noxenus 11, 1 KoJIM4EeCTBY JKUBOTHBIX COOTBETCTBYIOIIETO BUA.

2.5.2 YacoBble pacxoabl BOABI

MakcuManbHbIE 1 MUHUMAJIBHBIM 9acOBBIE pacxoj bl Boabl HaceneHUueM (Q. yaxc)
3

1 (Quun), M /4, oTIpeAeIISIIOTCA 110 popMynam

_— K_-«.MaKchgm.MaKﬂ
Qu.,mmc -

24 2.8)
— K_U.MMHQE ym. Mumns (2 ® 9)
Qu.Muu - 24

MaxkcuManbHbIN CyTOYHbIN pacXxod BOABI (eym yaxc) CIELYET PACIPENEIATE
M0 yacaM CYTOK B COOTBETCTBHM C (PaKTMUECKMMHU pPACXOJIaMHU BOJbI, MOJIYUYEH-
HBIMH TIPU 00CJIEIOBAHUN CUCTEMBbI BOJOCHA0XKEHUS, 1JIs1 KOTOPOMl pa3zpabaTbiBa-
€TCsl MPOEKT PEKOHCTPYKIMH, a MPU OTCYTCTBUM — MO JaHHBIM OOBEKTOB-
MpecTaBUTENeH BOJOCHAOKEHUS.

[Ipu oTcyrcTBUM (haKTHUECKUX JTAHHBIX MO pacHpeeeHUI0 MaKCUMaIbHO-
ro CYTOYHOI'O pacxojia Mo yacaM CYTOK HEOOXOJMMO MPUHUMATh PaCUETHBIN
TpexcTyneH4aTbld rpaduk co CpeaHUM, MAKCUMAJIbHBIM U MUHUMAJIbHBIM TepHU-
oJlaMu BojaonoTpedaeHus. [IpoaomKuTenbHOCTh IEpUOa CPEIHETO BOIOMOTPEO-
nenus (1,,) npuarMaercs B npenenax 8 — 10 gacos. IIpogoIKUTENIBHOCTD PEXKH-
MOB MaKCUMAaJBHOTO (7)4c) ® MUHUMANBHOTO (7)) BOTONIOTPEOIIEHUS OIIpEIes-
eTcs o popmynam

7o~ (24-T).(1-K.,.), (2.10)

Lu.mare = Ku.Muu

(24 — Tm)-(Ku.Makc_I) (2'11)
Ku.,mmc = Ku.Muu

T,mm -



Pacnipenenenne pacxoza NUTBEBOM BOJABI IO YacaM CYTOK Ha IIPOMBILII-
JICHHBIX TPEANPUATUAX 3aBUCUT OT XapaKTepa MPOU3BOACTBA, KOJIUYECTBA pado-
YUX CMEH M MX MPOJOJKUTEIbHOCTH, TUIA 1IEXOB, YCTAHOBIEHHOTO 000pyI0Ba-
Hus U Apyrux (axtopoB. ['paduku BogonoTpediieHus AOHKHBI 3a1aBaThCsl TEX-
HOJIOTaMU MPEINPUSITUH.

[Ipy mocTpoeHUn pacueTHbIX IrpaUKOB BOJOMOTPEOICHUS ClenyeT NpH-
HUMAaTh B MPOEKTE TaKU€ TEXHUYECKUE PEUICHUs, KOTOphle oOecreynBain Obl
PaBHOMEPHBIA PEXHUM paOdOTHI M HCKIIOYATH OJHOBPEMEHHBIH MaKCHUMAaJIbHBIN
0oTOOp BOJBI M3 CETH PAa3IMYHBIMU BoJonOTpeOuTeNnsiMu. Jljig 3TOro ciemyet
[IPEIYCMOTPETh PETYIUPYIOIIUE €MKOCTH HA KPYIHBIX IPOMBILUICHHBIX IPEJ-
NPUATUAX UM U3MEHSTh UX PEXKUM BOJOMOTPEOICHUS.

JI7 MOJIMBKUA TEPPUTOPUM U 3aIlOJHEHUS IIOJMBOYHBIX MAIIUH JOJDKHA
[IPEyCMAaTPUBATHCS 10/1a4a BOJBI B CIIELUAIBHBIE PETYIUPYIOIIUE EMKOCTU UIIH
yepe3 yCTpOMCTBa, MpeKpallaloue Mnojaady BOAbl MPU CHIKEHHH TpeOyemMoro
JABIICHU 10 3aJaHHOTO IIpeena.

ITonuBKY ¥ MOWKY IOKPBITUM IPOE30B U IUIOLIAJIEH, a TAKKE IOJIUBKY 3€-
JIEHBIX HaCaXJIEHUH HEOOXOAMMO OCYIIECTBISATh B YaChl MUHUMAJIBHOTO U CPEJI-
HET0 BOJIONOTPEOICHHUS.

2.5.3 PaCXOI[]':I BOJbI Ha IMPOU3BOACTBCHHBIC, ITUTLCBLIC H XO3SIMCTBEHHBIC
HYXIbI HpCI[HpI/ISITI/Iﬁ BOI[OCHa6)KeHI/ISI 1 Hen30eKHBIC IMOTCPU BOIBI

PaCXOI[BI BOJBI Ha IMPpOU3BOACTBCHHBIC, ITUTHLCBLIC U XO3SHCTBECHHbBIC
HYXIbI HpCI[HpI/ISITI/Iﬁ BOI[OCHa6)KCHI/ISI JOJIZKHBI BKIIIOYaTh B ceOst:

- TCXHOJIOTMYCCKHUC PACXOIbl BOIBI ITPH 33601)6, IMOATOTOBKE, IMOAAYC, TPAHC-
MMOPTUPOBAHUU U PACIIPCACIICHUN, BKIHOYAs TCXHOJIOTHYCCKHUC PACXOAbl Ha BCIIOMO-
IraTCJIIbHBIX 06’bCKTaX;

- pacxoabl BOJAbI HAa IINTHCBLIC U XO35IMCTBEHHBIC HYXIbI IPCAIPUATHA,
- pacxo/ibl BOJIbI Ha COAEP)KAHNUE TEPPUTOPUI 30H CAHUTAPHOM OXPAHBI U COOPYKEHUH B
HAJUIeKAIEM CAHUTAPHOM COCTOSIHUH.

TexHonornyeckue pacxoipl BOJbI IpH 3a00pe, MOATOTOBKE, aKKyMyJHpPOBa-
HUM, 10JIa4e, TPAHCTIOPTUPOBAHUM U PACIIPEAESICHUN JOJIKHBI OMPEACNIAThCS IS
Ka)XJIOTO 3JIE€MEHTa CUCTEMbl BOJIOCHA0XEHUSI B COOTBETCTBUU C TPeOOBAHUSIMU
JNEHUCTBYIOIINX TEXHUYECKUX HOPMATUBHBIX IIPABOBBIX AKTOB, & MPU OTCYTCTBUH —
MO0 CPEeIHECTATUCTUYECKUM JaHHBIM 3a MOCJeqHuEe 2 roaa NpeAnpusiTun -
IpeCTaBUTENEH CUCTEM BOJOCHAOKEHHUS.

Texnonoruveckre pacxoabl BOJbI BOJ03a00POB W3 MOA3EMHBIX HMCTOYHU-
KOB JIOJKHBI COCTOSITh U3 PACXO0B BOJIbI Ha:

- 1e3UH(EKIHIO U TPOMBIBKY COOPY>KEHUI U BOJIOBOJIOB;

- MPOOHYIO OTKAYKy IOCJIE€ PEMOHTHO-MPOPUIAKTUHIECKUX pabOT MO BOC-
CTaHOBJICHMIO POU3BOIUTEIBHOCTH BOJ03a00pa.



TexHonoruveckue pacxonbl BOJbl BOJ103a00pOB U3 MOBEPXHOCTHBIX MCTOY-
HUKOB M3 PacXo0/I0B BOJIbI HA:
- IPOMBIBKY TPYOONPOBOJOB M BOJIOIPUEMHBIX YCTPOICTB;

- IPOMBIBKY CETOK.
TexHomornmueckue pacxoabl BOABI HAa €€ MOATOTOBKY JOJI?)KHBI BKIIFOYATh PACXOJbI HA:

-IIPUTOTOBJIEHUE PACTBOPOB U IPOMBIBKY OAaKOB PEareHToB;

- 0TBOJ 00Pa3yIOIIKXCS OCATKOB;

- Ne3uH(EKLIHUIO U MPOMBIBKY EMKOCTHBIX COOPYKEHUI U (QUIBTPYIOLIUX 3a-
I'PYy30K;

-J1e3MH(EKIHI0 U IPOMBIBKY TPYOONPOBOAOB CTAHIIMH BOJIONIOITOTOBKH;

-HYXJIbl XUMHKO-OaKTEpPHOJIOIMUYECKON JIabopaTopuu BKJIOYasi, 0OTOOp Mmpoo
BO/JIbI;

-HYX bl OXJIQXKICHHS TEXHOJIOTHYECKOT0 U BCIIOMOTaTeILHOT0 000pyA0-
BaHUS.

TexHonornyeckuit pacxo/ BOJbl aKKyMYJIMPYIOIIUX COOPY>KEHUM (pe3epBy-
apoB, BOJOHAMOPHBIX OallleH) A0HKEH BKIIOUATh PAcX0/ BOJAbl Ha Je3WH(EKINIO
U IPOMBIBKY

TexHonornueckue pacxopl BOJbI MPHU MOJayue, TPAHCIOPTUPOBAHUU U pac-
NpeJeNIeHMd BOJBI BKIIOYAIOT PacXoAbl Ha MPOMBIBKY U J€3MH(EKINIO BOJIOBO-
JI0B M BOJIOIIPOBOJIHBIX CE€TEN MPHU MPOBEICHUN NPOPUIAKTUYECKUX U PEMOHTHO-
BOCCTaHOBUTEJIbHBIX Pa0OT.

Pacxonbl BOJbI HA MUTHEBBIE M XO3SUCTBEHHBIC HYXKIbl MPEANPUSATUS BO-
JNOCHA0KEHUS BKJIIOYAIOT PACXO/IbI:

11 paboyvero rnepcoHaa;

Ha paboTy KOTEIbHOM;

Ha TEXHOJIOTMYECKHE MPOLIECChl BCIOMOTaTEIbHBIX IPOU3BO/ICTB;

Ha MOIKY MallliH, MEXaHU3MOB U 000PY10BAHUS

yOOpKy pabouux MecT, COAep>KaHue 3IaHUM U 30H CAaHUTApHOU OXpa-
HBI B Ha/IJIeXKAIIeM CAHUTAPHOM COCTOSIHUMU.

Bennunna Heu3z0eXHBIX MOTEPh BOABI MpHU 3a00pe, MOATOTOBKE, MOJaye,
TPaHCHIOPTUPOBAHUU M PACHPE/ICICHUH, 3aBUCUT OT BUAA TPYyO, 3alIUTHl UX OT
BHYTPEHHEW W BHEIIHEW KOPPO3UH, OT MPOTSIKEHHOCTH U TITyOUHBI 3aJI0KEHUS,
IPYHTOBBIX YCJIOBHI OCHOBAaHMs MOJA TPYObl, CpOKa CIIy>KObI, KOJTMYECTBA apMa-
TYpbl, BEJIUYMHBI JABJIEHUS, YCIOBUM OJKCIUTyaTallud. DTy BEJIMYHUHY CJEAYeT
ONpeNeNsATh M0 CPEAHECTATUCTUUECKUM (HAKTUUECKUM JAHHBIM 3a MOCleIHue 3
rojla MpOEKTUPYEMOro 0ObEKTa BOAOCHAOKEHUSI WJIU MPEANpUITHS - TpeJcTa-
BUTEJISI CUCTEMBI BOJJOCHA0KEHHUS, a MPU OTCYTCTBUU — MO Tabnuuam 2. 2 u 2.3.

Tabnuua 2.2
[Totepu, % , He Gosee
CucTeMbl BOJOCHAOKEHUS | o6mrue B B BOJIONIPOBOJIHOM CETH
COOPYKEHUSIX
Hossie 5 1 4
Bonee 10 set skcruyaranuu 10 2 8




Tabmnuia 2. 3

3 o
[ToTepu Boabl, M/ yac Ha 1 KM BOAONPOBOIHOM
CCTU
He 6ojiee Tpu
YIACTBHOM yIACTBHOM YIACTBHOM
CucreMsl BOJ:[OCHa6)KeHI/I$I BOJIONOTPEOICHUN BOJIONOTPEOICHUN BOJIOMOTPEOICHUN
25 n/cyr. Ha luen., 100 n/cyt. Ha 1 ven., 200 n/cyT. Ha
MIPU KOJIUYECTBE IIPU KOJIUYECTBE 1 yen. npu
BBOJIOB BBOJIOB 110 10 KOJIMYECTBE BBOJIOB JI0
1o 10 BBOI/KM H BBOJI/KM, 35 BBOA/KM
100 yen./BBOT 8 yen./BROJ 8 yen./BBOJ
Hossie 0,03-0,12 0,01 — 0,04 0,07-0,26
Bonee 10 set skcrutyaranuu 0,12-0,18 0,04 — 0,006 0,26 - 0,41

2.5.4 TpebyeMoe naBlieHHE

Tpebyemoe MUHUMaIbHOE U30BITOYHOE JAaBJICHUE B BOJOMPOBOIHON CETU
Ha BBOJ€E B 31anue (P,,), Mia, OTHOCUTEIBHO IIOBEPXHOCTH 3EMJIM IIPH JIOOBIX
peXMMax BOJONOTPEONEHHs HOJKHO ObITh P, > 0,1 MIla mis ogHO3TaskHON
3aCTPOMKH HACEJIIEHHOTO MMyHKTA.

JI1s MHOTOATaXXHOM 3acTpOMKU TpeOyeMoe MHHUMAIbHOE W30BITOYHOE
JIABJIEHUE CIIEAYET OMPENAECIISATh NP MAKCUMAJIbHOM YaCOBOM PACXOJE KaK

Pypn="0,1 +(n-1)- 0,04, MI1a, (2.12)
nu HpI/I MHWHHUMAJIBHOM 4aCOBOM paCXOI[e -
Pyp=0,1+( n-1) - 0,03 MITa, (2.13)

IJI€ 1 - KOJJMYECTBO ITAXKEHN B 31aHUU.

JInst OTAEAbHBIX MHOTO3TAKHBIX 3JaHUN MJIM UX TPYIIIbI, PACIOI0KEHHBIX
B paiiOHaX C MEHBLIEH ATAXKHOCTHIO 3aCTPOMKHA WJIM Ha IMOBBINIEHHBIX MECTaXx,
JOMYCKaeTcs NPeAyCMAaTpUBaTh IOBBICUTENBHBIE HACOCHBIE CTAHLMHU IS
MTOBBIIIEHUS 1aBJICHMUS.

JlaBneHne B BOAONPOBOJHOM CETH HAa BBOJAE B 3[JaHHE HE JOJDKHO
npessimiath 0,6 MIla, npu OomblieM JaBlE€HUW MJiA OTIAEIBHBIX 3AaHUN WU
palioHOB  CJEAYyeT NpeAyCMaTpUBaTh YCTAHOBKY PETYJISATOPOB JABICHUS WIIU
30HUPOBAHUE CUCTEMBbI BOJOCHAOKEHUS.

Tpebyemoe MuHUMAaIbHOE U30BITOYHOE JaBICHUE B BOJONPOBOIHON CETH
OOBEIMHEHHBIX U Pa3/ICNIbHBIX CUCTEM BOJIOCHAOXKEHMsI, 00ECIEeYnBAIOIIUX TY-
HIEHUE T0KAPOB, JOJKHO YCTaHABIMBATHCS MO COOTBETCTBYIOIIUM HOPMAaTUBHO-
TEXHUYECKUM JOKYMEHTAM.

2.6. MecTopokaeHUs] TTOA3EMHBIX BOJI

MecTopoKIeHHSI TIOJ3EMHBIX BOJI, KaK HE MOABEPIKCHHBIC OTPUIIATCILHOMY
AHTPONIOTEHHOMY BO3JICHCTBHIO, OOJIBIIIUM TEMIIEpATypHBIM KOJICOAHHSIM U CO-
XPaHSOIINE TIOCTOSHCTBO CBOETO Ka4eCTBa, JOJIKHBI pACCMAaTPUBATHCS B TIEPBYIO
oyepeib Kak HCTOYHHMK MTUTHEBOT'O BOJOCHAOXeH s /1, 2/.

Iloozemunvie 600b1 Oepecogoll un@uibmpayuyu TOBEPXHOCTHBIX BOJ B
BOJIOHOCHBIM IIJIACT (€CTECTBCHHBIM WJIM HMCKYCCTBCHHBIM ITyTeM) uepe3 Oeper




WM TOJOIIBY 3aBUCAT OT KaueCTBa IOBEPXHOCTHBIX BOJ, MOJABEPKEHbI
KOoJIeOaHUsSAM TeMIIepaTyphl, 3amaxa, BKyca, a TakKe U3MEHEHHI0 XUMUYECKUX U
MUKPOOUOIOTHYECKUX CBOMCTB. OHM TpeOyIoT 0053aTeNbHON IMOATOTOBKHU IS
MUTHEBBIX IIEJICH.

Hckyccmeennoe socnonmenue noo3emMHulx 600 TOCPEICTBOM HACBIIICHUS
MMOBEPXHOCTHOM BOJOM MECTOPOXKIACHUN MOJ3EMHBIX BOJI HEOOXOIUMO 00OCHOBBI-
BaTh TOJBKO IMOCJIE MPOBEACHHUS KOMIUICKCHBIX THIPOTE€OIOTHYECKUX, XUMHKO-
MUKPOOUOJIOTHYECKUX U TEXHOJIOTUUECKUX UCCIIEOBAHUM.

2.7. Bomo3abopsl MOI3EMHBIX BOJT

Bono3abopel moa3eMHBIX BOJ, B 3aBUCMMOCTH OT TJIyOMHBI 3aJieTaHus U
MOIIIHOCTU BOJOHOCHBIX TOPU30HTOB, JOJDKHBI IMPOEKTHUPOBATHCS U CTPOUTHCS
IPU COOTBETCTBYIOIIEM OOOCHOBaHMU Ha 0a3e BOA03a0OpHBIX CKBaXXUH WIIN
TOPU30HTANBHBIX TPYOUaThIX BOJ03a00pPOB, MCKIIOYAIOIIMX 3arpsA3HEHUE BOJbI
/10/.

["opu3oHTanbHBI TpyOuaThli BOA03a00p LieIeCOO0Opa3HO COOpYKaTh B
OTKpPBITOM KOTJIOBaHE MpU J0ObIYE MOA3EMHBIX BOJ U3 MOJOTUX BOJOHOCHBIX
TOPU30HTOB MAaJIOM MOIIHOCTH 10 5 M, MOJOIIBa KOTOPBIX pacrojiaraeTcsi Ha
ypoBHE He Huke 10 M 0T ypOoBHS MOBEPXHOCTHU 3EMIIH.

[IpoexTupoBanue B0m03a00POB MOAPYCIOBBIX BOJA JOHKHO MPOBOAUTHCS
M0 JaHHBIM NPEJIBAPUTEIbHBIX KAUYECTBEHHBIX U KOJTUYECTBEHHBIX HCCIIEOBAaHUMN
MOJI3€MHBIX BOJ B COUETAHUU C OMBITHON OTKA4YKOM BOJIBI.

Jis  HeoOXOoAMMOW  OYMCTKM  TOJPYCIOBBIX  BOJA  BOJ03a0OpHBIE
COOPYKEHHUsl JIOJDKHBI HAXOJUTbCA Ha JOCTaTOYHOM pacCTOSIHUU OT Oepera,
KOTOpOE  OMpeAeNsieTcss KayeCTBOM IOBEPXHOCTHBIX BOJ, IapaMeTpamu
OCHOBaHUS pyclla U O0XHMJAaeMbIM BCJEICTBUE 3a00pa MOHMKEHHEM YpPOBHS
MOJI3€MHBIX BOJ.

HckyccTBEHHOE BOCIOJIHEHHME IOA3EMHBIX BOJ BOJAOHOCHOIO TOPH30HTA
JIOJDKHO ~ OCYHIECTBIIATBCA ~ IIOCPEACTBOM ~ COOPYKEHUH  ITOBEPXHOCTHOM
(OTKpBITOI) WM MOA3eMHON MH(UIBTPALUH.

[Ipy OTKpBITBIX HWH(PUIBTPALMOHHBIX YCTAHOBKAX HEOOXOAUMO
YUUTHIBATh HAJWYUE BOJHOW PACTUTEIBLHOCTH, KOTOpAsk MOXKET MpPUBE-
CTH K TPYAHOCTAM OKCIUTyaTallUhd U B HCKOTOPLIX CJIydasaX K H3MCHC-
HHUIO BKYCa BOJBbI. Ha 3aromnseMbIx TCPPUTOPUAX NAHHBIC YCTAHOBKHU

TIOJDKHBI OBITH IT0 BO3MOKHOCTH 3allMIIEHBI OT HaBOJKA.

I[JUI CHMKCHHA CTCIICHU 3arpsA3HCHHOCTH W CHHXXCHUA KOJIbMATaXKa
I/IH(I)I/IJIBTpaI_II/IOHHBIX 6aCCCﬁHOB J0JI2KHa IMPOBOOAUTHCA NpCaABApUTCIIbHAA
IMIOATOTOBKA HOHaBaCMOﬁ BOJBI. I/IH(l)I/IJ'IBTpaLII/IOHHBIC (HOFHOH_[aI'OH_[I/IC)
CKBAKUHBI CJICAYCT COOpPYyKATh B ClydadX, KOraga OTCYTCTBYCT BO3MOJKHOCTH
pasMCIICHUA I/IH(i)I/IJIBTpaI_II/IOHHBIX 63CCCI>1HOB Ipu HaJIM4Uun MOIIIHBIX
BOJOHCITPOHNIIACMBIX ITOBECPXHOCTHBIX CJIOCB.

2.8. CoopyxeHusi BOJOMOATOTOBKHU



JIJ1s1 IpOEKTUPOBAaHUS COOPYKEHHI BOJOMOJATOTOBKH 00s13aTelb-
HBIM SIBJISIETCS MPOBEACHUE MPEABAPUTEIBHBIX MUKPOOHUOIOTHYECKUX,
OMOJIOTUYECKUX, XUMHUYECKHX W (U3UYECKUX HCCICAOBAHUN ChIpOU
BOJIbI C YYE€TOM MECTHBIX YCIIOBHIA.

XUMHUYECKOE U (PU3NUECKOE UCCIEIOBAHUE BOABI CIEAYET IIPOBO-
IUTh C LIEJIbIO ONPEACIICHNS BEIIECTB, MPUCYTCTBYIOIIMX B BojE (Kade-
CTBEHHBIN 1 KOJIMYECTBEHHBIN aHAJIN3).

MukpoOHoNIornyeckue U OMOJIOTMYECKUE HUCCIIENOBAHUS HaJJIe-
KUT TPOBOJUTH ISl YCTAHOBJICHUSI HAJMYUs BUJIOB U KOJIMYECTBA BU-
pYycoB, OaKTepHil, MUKPOOPTaHU3MOB, (PUTO- U 300ILJIAHKTOHA.

[lo pe3ynbraram NPOBEAEHHBIX HUCCIECAOBAHUN JOJKEH JI€IaThCs
BBIBOJI O TTOCJIEIOBATEILHOCTH ATANOB MOATOTOBKU BOJIbI, O MIPUHIIUIIH-
aJbHON KOHCTPYKIUHU COOPYKEHUM BOJAOIOATOTOBKM M HX pa3Mmepax.
s onpenenenust 3pPEKTUBHBIX MPOLIECCOB OUUCTKU U TEXHOJOTHYE-
CKHUX PEIrIaMeHTOB Ha MECTEe BOJ103a00pa JOJKHA 00s13aTelIbHO oTpada-
THIBAThCSI TEXHOJIOTHSI OYMCTKUA HA ONBITHBIX (MHJIOTHBIX) UCIIBITATENb-

HbIX YCTaAHOBKax.

HpI/I IMPOCKTUPOBAHHUHA COOpY)KeHI/Iﬁ BOOOIIOATOTOBKHN  ITOA3CMHBIX BOJ
HCO6XOJII/IMO YUUTBIBATE BO3MOKHOCTh U3MCHCHHA KadCCTBAa BOIABI B XOAC JKC-
Iryataigu yCTAaHOBOK, 0COOEHHO BCJICACTBHUC BO3MOXHOT'O IICPCTCKAHUA IIOId-
3CMHBIX BOJ C ITOBBINICHHBIM COIACPKAHUCM KOPPO3UMOHHO-AKTHBHBIX XHMHYC-
CKHUX 3JICMCHTOB C YYACTKOB, PACIIOJIOKCHHBIX B 30HC BJIMAHUA CKBA)KHWHBI.

2.8.1 IlpenBaputenbHas ouuctka. KoarynupoBanue, Gpaokyaupo-
BaHUE, OTCTANBAHUE U OCBETIICHUE BOJBI B CJIOE€ B3BEIICHHOTO OCAJIKa
[IpenBapuTenbHYIO0 OYUCTKY HarbOoJee 3arpsi3HEHHBIX MO3EMHBIX
BOJI HEOOXOJMMO OCYILECTBIIAThH MOCPEICTBOM KOAryJIMpOBaHUS U OT-
CTaMBAHUA B TOPU30HTAIBHBIX UM BEPTUKAIBHBIX OTCTOMHUKAX WM B
OCBETJIMTENISAX CO B3BEIICHHBIM OCaJIKOM.

2.8.2 dunbTpauns Boabl

B meonennvix gounompax nis nopjepKanuss (PU3MYECKUX, XUMU-
YECKUX U OHOJIOTUYECKUX MpouccCoOB OYMUCTKHU BOABI B CJIOAX (1JI/IJIB-
TPYIOIIEH 3arpy3Ku CKOPOCTh (DUIIBTPOBAHUS ONPEECISAETCS HA CTAAUU
IpeaBapUTENIbHBIX UCCIEIOBaHM. Perenepaius MeaJICHHbIX (PUIBTPOB
IMPOU3BOAUTCA CHATUCM BCPXHCTO CJIOSA WKW CMBIBOM Bal"prHeHI/Iﬁ C
noBepxHocTH (GuibTpa. s coxpaHeHUs OMOJIOTMYECKOro JIEUCTBUS
MeJJIEHHOTO (UIIBTpa HE JIOMYCKAETCsl XJIOpUPOBaATh BOIY Tepen (huiib-
TPOBAaHUEM.



B ckopuix ¢ounempax, IpoCTPaHCTBEHHO 3aTOIUICHHBIX WUIIM CYXHX
(uIbTpax, OTKPHITON WIIM 3aKPbITON (HArOpHBIE (DUIBTPBHI) KOHCTPYK-
MU ¥ C OHOCJIIOMHOW MM MHOTOCJIOWHOU (ABYXCIOMHOMN) (QUIBTPYIO-
el 3arpy3koi, CKOpoCTh (DHIIBTPOBAHUS JOJPKHA YCTaHABIMBATHCS Ha
CTaAMH NPEABAPUTEIIBLHBIX HCCIeAoBaHUM. llogaBaembli BO3AyX HE
JOJKEH CONEPKATh MPUMECEH, KOTOPhIE MOTYT YXYIILINUTh Ka4€CTBO BO-
TTBI.

[Ipu cyxoM (pUIBTpOBAaHMHU BOJAA JOJIKHA PACIPENENATHCS PaBHO-
MEPHO IO BCEW MOBEPXHOCTU (DUIIBTPYIOIIET0 Marepualia, KOTOPbId B
00bEME OCTAETCS YACTUYHO WJIM MOJHOCTBIO 3alOJIHEHHBIM BO3YyXOM.
DTOT METOJI, COCNMHSIONIUN MPOIECChl adpaliui U GUIBTPOBAHUS, ClIe-
IyeT IPUMEHSTh, IPEXKAE BCEro, IS YIaJICHUs U3 MOA3EMHBIX BOJ aM-
MHAKa U CEPOBOJAOPOAA, a TAKXKE HKEJI€3a U MapTraHLa.

2.8.3 Aapauus 1 gerasauusi Boabl

Jls1 oboraiieHus: BoJbl KMUCJIOPOAOM JIOJDKHA MPOU3BOAUTECS €€
aspaliysi yCTaHOBKaMU 3aKPBITOM MM OTKPBITOM KOHCTPYKIIUHU (OTKPBI-
Tasi WK 3aKpbiTas aspanus). [TlogaBaembiil BO3ayX HE JOMKEH COJEp-
KaTh MPUMECEH, OKa3bIBAOIINX BIUSIHUE HA KAYECTBO BOJIBI.

OTkphITas a’panus OCYLIECTBISIET MOCPEACTBOM PACIBUICHUS,
OpOIIICHUSI, WJIM KAaCKaJHOIO OPOIIEHHS, a TAaKXKE C HCHOJb30BaHUEM
TypOOa3paii U MPOTUBOTOUYHBIX KOJIOHH.

3akpbITasg a’paiuy OCYIIECTBIISIET C MOMOIIBIO KOMITpeccopa UiIu
WHXKEKTOPA, KOTOPBIN MOAAET BO3AYX B 3aKPBITYI0 CUCTEMY C BOAOM.

JI1s1 ynaneHus U3 BOJibl Ta30B (YIVIEKMCIIOTO ra3a U CepoBOAOpOAa)
U BEILECTB C BBICOKMM JaBJICHHMEM NapoB (3amax, MPUBKYC) MPOU3BO-
JIUTCS JIeTa3anus aHaJOTMYHO MPOLIECCY OTKPBITOM a’palvi.

2.8.4 O6e3zxene3nBaHre U 00€3MapraHiicBaHUE

06639!C€Jl€3u6aHu€ 80@bl 3dKIIIOYaCTCA B YAAJICHUN U3 HOIIBCMHOﬁ BOABI
PACTBOPCHHOTO ABYXBAJICHTHOI'O JKCJIC3A. HepBOHa‘laHBHO €Iro OKHUCIIAKT C IIO-
MOIOBIO as3palv KUCJIOpOAOM HIIN 0oJiee CHJIBHBIMUA OKHUCIIUTEIISIMUA (XJIOpOM,
OKHUCJIAMH XJIOPA, 0O30HOM WJIM MapraHIlOBOKUCIBIM Kanuem). OOpa3oBaBIIMiics B
PE3YIbTATC KATAIUTHICCKO-XUMHNYICCKUX H (I/IJII/I) MI/IKp06I/IOHOFI/IquKI/IX mponec-
COB HepaCTBOpI/IMBIﬁ rmapaTrT OKHCHU TPCXBAJICHTHOTO JKCJIC3a YAAAIOT M3 BOJbI
IMoCpcaACTBOM (I)I/IJIBTpOBaHI/IH Ha CKOPBIX q)HHBTan HJIX HCIIOCPCIACTBCHHO B BO-
JTOHOCHOM TOPHU30HTE (TI1acTe).

B oTaenpHBIX Cydasx HEOOXOAUMO MPEAYCMOTPETh PEryIMpOBa-
Hue 3HaueHus pH.

O06e3xkene3nuBaHre BOJbI C BHICOKOM KOHIIEHTPALUE TYMHUHOBBIX

BCIICCTB U HOHOB aMMHAaKa JOJKHO ITPOBOAUTLCA TOJIBKO C I[O63BJ'I€HI/I-



€M CHJIBHBIX OKUCIUTENEH (XJIopa, OKUCIOB XJIOpa, 030HA WJIA MapraH-
IIOBOKHMCJIOTOM Kajius) WM KOAryJIsIHTOB, a TaKXe C OJHO- WU JBYX-
CTYIIEHYaTOM (pUIBTPOBAHUEM.

[Ipy MCTIOIB30BaHUM TTOI3EMHBIX BOJI B Ka4€CTBE MCTOYHHUKA ITH-
ThEBOTO BOJAOCHAOXKEHUSI HEOOXOAMMO paccMaTpuBaTh BO3MOXKHOCTh
00e3:xKeNe3uBaHus BOAbl C MOMYTHBIM yAJICHUEM MapraHiia U CepoBO-
J0pO/ia HEMOCPEICTBEHHO B BOJJOHOCHOM ILIACTE.

OOGe3mapraniieBanye, Oasupyromieecss Ha OCaXKJICHUU THAPATOB
OKHCH MapraHliia 1ocJjie€ €ro OKHUCJIEHUSI B pe3y/bTare KaTaIuTH4YEeCKO-
XUMHUYECKMX M (WJIM) MUKPOOMOJIOIMYECKUX IIPOIECCOB,  JOJDKHO
POBOJIUTHCS, PABHO KaK M 00€3:KeJIe3UBAHUE.

2.8.5 Crabunuzaimonnast 06paboTka BObI

JUJis 321U T BOAOIIPOBOAHBIX TPYO OT KOPPO3UHU U MHKPYCTAIIUHU (COTEOT-
JIOKEHHMS) MO/ JEHCTBHEM KapOOHaTa KalbIUs HY)KHO MPEAYCMOTPETh CTA0MIIN-
3allMOHHYI0 00pabOTKY BOABI, HEOOXOAUMOCTh KOTOPOH ycTaHaBIMBAETCS HAa OC-
HOBAaHHMH PE3yJbTAaTOB XMMHUYECKOTO aHaIW3a BOJBI U TEXHOJIOTUYECKUX HCCIIE-
JOBaHUH TIO OIICHKE arpeCCHUBHOCTH BOJIBI.
CrabunuzannonHas o0paboTka BOJbI HEOOXOIUMA, CIEAYET YUYUTHIBATH U3MEHE-
HHUE KauyecTBa BOJBI B Pe3ylbTaTe MpeAlIecTBYIOUIeH 00paboTKu (KoaryiaupoBa-
HHe, yMArdeHue, ooe3xene3nBanue, ooe3MapranieBaHue, adpamnus u Jip.)

JInst crabunu3aimoHHON 00pabOTKX BOBI AOKHBI TPUMEHSTHCS:
OTKpPBITasl a’panusi BoAbl, (QUIBTpAMSA 4Yepe3 MaTepuajibl, BBIICIAIO-
IIMe MEI0YHbIC CyOCTaHITUH, WK BBEACHUE B BOAY IEJIOYHBIX pearcH-
TOB (M3BECTH, COABI WM UX cMecH). [Ipu 3TOM ciaenyeT npeaycMoTpeTh
BBCJICHHE IIEJIOYHBIX PEarcHTOB B CMECHUTENb mepen GuabTpaMyd U B
(bUIBTPOBAHHYIO BOAY IEPE BTOPUUHBIM XJIOPHUPOBAHUEM.

[Ipu crabunuzanoHHOW 00pabOTKEe BOABI MOCPEACTBOM (PHUIIb-
TPOBaHUS B KadyeCTBE (GUIBTPYIOIICH 3arpy3ku CleAyeT IPUMEHSThH
IpaHyJIUPOBAHHBIN KapOOHAT KaJblusl (M3BECTHAK, MpaMmop). JloioMut
(MoyoOOXOKEHHBIN JTIOJIOMUT) JOHKEH HCIOJIb30BaThCS B YCTAHOBKAX
[IPU HEUTPAIU3ALMA BOJBI C BBICOKUM 3HaYyeHueM pH.

[Tpu BBICOKOM cofepkaHuU xee3a (0osnee 5 mr/in) u mapranua (0osnee
3 Mr/n) TpedyeTcs OTHeJIEHHE MPOIIECCOB 00€3Keae3uBaHus U 00e3-
MapraHiieBaHus OT CTAOMIM3AIIMOHHON 00paOOTKHU BOJBI.

CrabunuzanuonHas 00paboTKa BOABI C MPUMEHEHUEM THAPOOKHU-
ceil (a Takke COABl) JOJDKHA MPUMEHSTHCS IIPHU MPOU3BOIUTEILHOCTH
ycTaHOBOK Goinee 10 ThIC. M>/CYT.

Jl1st oOpa3oBaHUsl 3alIUTHOTO CJIOSI HA TpyOax C IEIbI0 MPEaoT-
BpAIllCHUSI KOPPO3UHM U OOpa3oBaHUs COJICOTIOKEHUM HEO0OXOAUMO
[IEHTPAJU30BaHHO BBOJUTH B OIPEACICHHBIX CIIydasx IPOIOPIHO-



HAJIbHO PAacXOAy BOJbI COJMM MOHO- U NOJU(POCHOPHBIX KUCIOT, COJIU
KPEMHEBBIX KMCJIOT WJIM CMECH 3THX BEIIECTB.

2.8.6 YMsaruenue BOIbI

YMsirueHue BOABI 11€7€CO00Pa3HO MPOBOAUTL MPU CMEIICHUHU B
OJIHOM PACIIPECIUTEIIBHON CETH BOJIbI PA3JIMYHOU )KECTKOCTH.

[Ipn ymardeHun BOJbI HA NMUTHEBBIC HYKIbl HAIJICKUT IPUME-
HATh PEAareHTHbIC METOJIbl (M3BECTKOBBIM MJIM M3BECTKOBO-COOBBIN) U
METOJ YaCTUYHOIO HATPUH-KaTUOHUPOBAHHS.

2.8.7 Ynanenue BenecTs, NpUIAKOIIAX BOJE 3allaX U MPUBKYC

Jletyune cyOCTaHIMU, BIUSIONIME HA 3amax BOAbI, JOJKHBI yia-
JSATHCS METOJIaMHU OKHCJICHUSI C TIOMOILBIO a’pallud BOAbI, JTUOO aj-
copOIell aKTUBUPOBAHHBIM yIJIeM (MJIM B COUYETAaHUU C OKHCIIUTENS-
MH).

OMyIbIUPOBAHHBIE M BBICOKOMOJIEKYJISIPHBIE PACTBOPEHHBIE Op-
raHUYECKHE BEIIECTBA, MPUAAIOIINE BOAC MTPUBKYC, TOJDKHBI yAAIAThCS
KOAryJsiuen 1 mociaeayronum GUuiIbkTPOBAaHUEM Ha CKOPBIX (QUIIbTpax.

2.8.8 Ynanenne n3 BOABI aMMOHHUIHBIX COSTMHEHUN
VYnanenue aMMOHHUMHBIX COCIMHECHHUU (NH4+,HI/ITpI/ITBI NOz_, HUTPATHI

NO; ) U3 BOMBI OIKHO MPOU3BOAUTHCSA OJHUM U3 CIEIYIOIIMUX METOIOB.

e yjaJeHUE HOHOB aMMOHUS — HUTpU(PUKaIMed Ha CyXux (UIbTpax ¢ HECKOJb-
KHUMHU CTYIEHSIMHU (PUIBTPOBAHUS C HCIOJIH30BAaHUEM aMMOHUUOKHUCIISIIOIINX
OakTepuii);

e yjajJeHUE HUTPATOB - HOHOOOMEHOM, OOpPaTHBIM OCMOCOM, 3JIEKTPOIUATIU30M
1 OMOJIOTUYECKOHN AeHUTpUDUKALIEH;

® VyIAJCHUE HUTPUTOB - OKHUCJIEHUEM C ITOMOIIBIO XJIOPA WJIM O30HA U MpPEBpa-
IIEHWEM B HUTPATHI C MOCIEayIoneld OM0oIoruueckoi 1eHuTpudrKaIen.

Bri6op merona ymalieHHss aMMOHUNHBIX COCAWHEHUN JOJKEH OBITh pe-
3yJIbTATOM MPEABAPUTEIIBHBIX UCCIEIOBAHUN HA MUJIOTHOW YCTAHOBKE U DKOHO-

MHUYECKUMU COOOPAKEHUSIMU.

2.8.9 O0e33apaxxuBaHue MUTHEBON BOIBI

06633apa)I(I/IBaHI/IC BOAbI HCO6XOI[I/IMO MMPpOU3BOAUTL OJIA YHUYTOXKCHUA
WU OCaXJCHUsl Bo30ynurtenei 0oje3Heil — npoctermux (rmapasuTapHou Ipupo-
JIBI), 6aKTepI/Iﬁ N BUPYCOB U YMCHBIICHHA YUCJId UX KOJIOHUH B COOTBETCTBUHU C
CaHUTAapHBIM TpC6OBaHI/I$IMI/I, NpCaABbABILICMBIM K MMUTHECBOMU BOAC.

I[JISI 066333pa}KI/IBaHI/IH BOJAbI IMPUMCHAIOTCA CIICAYIOIIUC MCTOIbI: XJIOPHU-
poBaHHMe (ra3000pa3HbId XJIOp, pPacTBOpP THUIOXJOPUTA HATPHUSA, THUIOXJIOPUT
KaJIBIIUS W JIBYOKHChH XJIOpa), O30HUPOBaHHUE, YyIbTpaduosieToBoe oOJydeHue,
(1)I/IJIBTpaI_[I/I$I 4cpe3 YroJbHBIC COp6eHTBI, a TaKKC Ipyruc MCEToabl, HC YXYyAIIarO-



Iue KaueCcTBO MUTHhEBOUW BOJABI. BrIOMpaTh TOT WM MHOW METOJ CIEIyeT Ha OC-
HOBaHUM TEXHUKO-d)KOHOMHYECKOTO pacuera U OIeHKH 3P (HEKTUBHOCTH UX 00€3-
3apa’KUBAIOIIETO JCHCTBUSI, COTJIACHO Ta0I. 2.5.

Tabn. 2.5

OddekTuBHOCTD 00€33apaKuBaHMsl OTACIbHBIX BUAOB MUKPOOPTaHU3-
MOB
Bu sl MUKpOOpPraHnu3MOB

Meron  06e33a- | [Ipocreifimue (IMCTHTHI) bakrepun Bupycsl
paxuBaHUA Giardia Criptosporidium
XJ0pupOBaHUE He He YHUUTOXKA- | YHUUYTOXKA-
(ra3000pa3Hblii | yHUUTOXKAET | YHUUYTOXKAET |€T  TIOJHO- | €T HE TOJ-
XJ10p, CTBIO HOCTBIO
TUIIOXJIOPUT
HaTpHUs WIn
KaJbLUs U
IBYOKHUCBH  XJIO-
pa)
O3oHupoOBaHUE Yauuroxaer | He YHUUTOXKA- | YHUUYTOXKA-

CTbhIO CTBIO

ITOJTHOCTBIO YHHUYTOXACT | CT IIOJIHO- | €T IIOJIHO-

VYnerpaduonero- | YHUUTOXKACT | YHUUTOXKACT | YHUUTOXKA- | YHHUTOXA-
BOE 00JTyUeHHE HE  IIOJIHO- | HE  MOJIHO- (€T  IMOJHO- | €T  ITOJHO-

CTBbIO CTBbIO CTBbIO CTBbIO
OuibTpanua  4e- | 3aepKUBacT | 3aaepkuBaeT | 3aaepxxuBa- | He

pe3 YTOJILHBIC | TOJIHOCTBHIO | IOJIHOCTBED | €T TOJIHO- | 33JIep>KUBa-
COpOEHTHI CTBhIO eT

Bona, 3abupaemas U3 mMoa3eMHBIX U POJHHUKOBBIX HCTOYHHKOB, B
cilydae, €CJii OHU B T€UEHHUE MPOAOIKUTEILHOTO BPEMEHH HE OTBEYa-
IOT CaHWTApHBIM TPeOOBAaHUSM, JIOJDKHA IOCTOSHHO ITOJIBEPTaThCs
00e33apaxMBaHUIO.

YcraHoBKU 00e33apakuBaHusl HEOOXOIUMO MPOEKTUPOBATh U 000PYIO-
BaTh KOHTPOJIbHO-U3MEPUTEILHBIMUA IPUOOpPAMH JJIi CBOECBPEMEHHOMU
JIUArHOCTUKU HapyIIeHUs: paboTOCIOCOOHOCTH, TMOJIOMOK, MOBPEXKIIE-

Hui. Clieqyer Takxke IpeaycCMOTPETh Pe3€PBHBIE YCTAHOBKHU.
KomnuecTBO aKTHUBHOIO XJIopa, HCO6XOI[I/IMOFO pIRIb | 066338.pa)KI/IBaHI/I$I,
HOJDKHO OIIPCACIIATHCA B 3dBUCUMOCTH OT Ka4CCTBA 06pa6aTBIBaCMOﬁ BOJbI (CO-
ACPKaHUA OPraHNYCCKUX BCUICCTB, COCI[I/IHCHI/Iﬁ dMMHaKa U KOJNIONJ0B, @ TAKIKC
OT OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIBHOI'O IIOTCHIIMAJIA, 3HAYCHU A pH, TIOTJIOIICHU A




XJI0pa, KOHIIEHTPALMK XJIOpa, TEMIEPATYPhl) U BPEMEHU JEHCTBUS ONpPEaeseTCs
10 pe3yJIbTaTaM TEXHOJIOTMYECKUX UCCIIEIOBAHUM.

MecTo BBOJa cieayeT BbIOMpPATh TaKMM 00pa3oM, 4ToObl 00ecTeunBanoch
ObICTpOE cMelIMBaHue 00€33apaKMBaIOILET0 CPEJCTBA CO Beeil 0OpabaThiBaeMoit
BOJION (CO CTOPOHBI BCAChIBaHUSI HAcOCa WJIM Ha BXOJI€ Pe3epByapa).

JlJist mocTOSTHHOTO 0OecreueHrss HeOOXOIUMOTO COIepKaHUs XJIopa B BOJIE
JOJIKHBI IPUMEHSTHCA aBTOMaTH4YE€CKHE YCTAHOBKH, PETYIUPYIOIIUE MTOAAYY XJIO-
pa B 3aBUCHMOCTH OT pacxofa M KadyecTBa BOAbI. J[aHHbIE YCTAaHOBKH CJENYET
OCHalaTh YCTPOMWCTBAMMU aBapUMHON CUTHAJM3alUMU U OTKIIFOUEHHS IPU BO3ZHUK-
HOBEHHUH OTKJIOHEHHI U TIOBPEXKICHUM.

JIByOKHCBH XJIOpa, KOTOPYIO MOITYYalOT HA MECTE C MOMOUIBIO CIIEHHUAJIBHBIX
YCTAaHOBOK M3 XJIOPUTA HATPUs B MPOLECCE OKHUCICHUS C XJIOPOM WM C PacTBO-
POM COJISTHOM (CepHOM) KUCIOTHI, JOHKHA NMPUMEHSThCS MpU 00pabOTKE BOJBI,
cozepskaieit (heHoNbl.

O30H, HE pa3NOKUBLIMKCI B KOHTAKTHOW KaMepe M0 MCTECUYCHHH BPEMEHU
peaKkiu, JOHKEH ObITh yaajeH QuibTpalueil ¢ IpuMeHEeHNEM aKTUBUPOBAHHOIO
Yo WM IPYTUMHU criocobamu ero ytuiuzauuu. [lociie s3Toro HeoOXoauMo mpu-
MEHATH TaKXKe XJIopHpoBaHUe Bonbl. Korma ucnomnbs3yercs 030HUpOBaHUE, Tpely-
€TCsl UMETh aBapuiHOE HPHEProcHaOKEHUE WM YCTAaHOBKHU XJIOpUpPOBaHUs, pado-
TAIOIIUE HE3aBUCUMO OT DJIEKTPOCETH.

VnbTpaduoneroBoe 00gydyeHUE TOIDKHO MPUMEHSATHCS AJiA 00e33apakuBa-
HUSA TIPU JOMYCTHUMBIX JUIS 3TOIO METOAA KOHLEHTPALUHUSIX B BOAE HEPACTBOPEH-
HBIX BEIIECTB (MYTHOCTH), *eJjie3a, MapraHiia U COAEPKaHUHM OPraHUYECKUX Be-
LIECTB.

2.9. DnexTponoTpediieHne, AIEKTPOoOOPYI0BaHUE CHCTEM IMTUTHEBOT'O BOJIO-
CHAOXEHUS

2.9.1. OcHOBHBIE MOJOKEHUS

Bri6upath HampsikeHue >JeKTpoABUTaTeNIeld OCHOBHBIX TEXHOJOTHMUYECKUX
AIEKTPONPUEMHHUKOB U 3JIEKTPOOOOPYAOBaHUS HAIJICKHUT B 3aBUCUMOCTH OT HX
MOIIIHOCTH, MPUHATON CXEMBI 3JIEKTPOCHAOKEHHSI U C YYETOM MEPCHEKTUBBI pa3-
BUTHUS MPOEKTUpPYyEeMOro oObekTa. McroiHeHue 3JeKTpoABUTaTeNeid U 3IEKTPO-
000pyAOBaHUS JIOKHO ONPEACNATHCS B 3aBUCUMOCTU OT OKPY’KaIOIIEH Cpelbl U
XapaKTepUCTUK TMOMELIEHHUs, B KOTOPOM YCTAHABIMBAETCS 3JIEKTPOOOOpPYI0Ba-
HUE.

KoMmneHcanusi peakTHUBHOM MOLIHOCTH JOJIKHA OCYILIECTBISTHCA 3a CUET
nepeBo30YKIEHUSI CUHXPOHHBIX DJIEKTPOABUTATENEH, a MPU UX OTCYTCTBUU — C
MOMOIIBIO CTATHYECKUX KOMIEHCUPYIOIIUX YCTPOMCTB C aBTOMAaTUUYECKUM pPeTy-
JIMPOBAHUEM.

Pacnipenenurensubie yctpoiictBa (PY), TpaHchopmartopHble MOJICTaHLIUU
(TTI) 1 wUTHI yrpaBieHUs clEayeT pa3MeliaTb BO BCTpauBa€MbIX WA MPUCTpau-
BAaE€MbIX TMOMEIIEHUAX C YYETOM BO3MOXKHOCTH UX paciupenus. [Ipu obocHoBa-
HUU JIONyCKaeTcs mpeaycMarpuBath otnenbHo crosiue 3PY, TII u snextpoiu-
TOBBIE.



BcnomoratenbHble COOPY>KEHHSI TEXHOJIOTHYECKOT0 Ha3HAYCHUs (CTAHIIMU
o0cCITy>)KUBaHMsI, CTAHIIMKM 0O0OPOTHOTO BOJIOCHAOKEHMSI) JTOJKHBI OTHOCUTHCS KO
BTOPOU KATErOPHUH.

BcenomorarenbHble COOpYKE€HHsI OOCTYKMBAIOIIETO HAa3HAYEHUS CIEIyeT
OTHOCHUTb KO BTOPOM WJIM TPETHEUW KATErOpUSIM B 3aBUCHUMOCTH OT Ha3HAYCHUS
(xotensubie, KHC, OHC, ABK u np.).

Ha nnomankax Bog03a00pHBIX COOPYKEHUNM ¢ 30HOM CAaHUTAPHOM OXpaHbI
MepBoro mosica (MOBBICUTENIBHBIC HACOCHBIE CTAHIIUU, COOPY>KEHHS] OYUCTKH BO-
JIbI) C KPYTJIOCYTOYHBIM OOCITY)KMBAaHHUEM TEPCOHAJIOM CJEAYET MPETyCMOTPETh
OXPAaHHOE OCBEUICHUE IO MEPUMETPY OTPAXKICHHUS: IPU 3TOM CBETUJIBHUKHU Clic-
JIyeT YCTAHABIMBATh HAJl OTPAXIACHUEM JUJIs OCBEIIECHUS IMOJCTYIIOB K Orpaje-
HHIO, CAMOTO OTPaXKICHUS U YaCTHU 3alPETHON 30HBI.

2.9.2. DnexkTpocHabXeHne BOJJ03a00PHBIX COOPYKEHHI
ITo creneny HaAEKHOCTU HAJUICKHUT OTHOCUTH DJIEKTPOCHA0KEHUE BO/I03a-
OOPHBIX COOPYKEHUA:
® OJIMHOYHBIX HACOCHBIX CTAHIIMW HaJ] CKBa)XMHAMU WJIU TPYIIIBI CKBAKHH,
HETIOCPEICTBEHHO MOAAIOIINX BOAY (KaXIas B OTIEIHHOCTH) B BOJOMPOBOIHYIO
CETh HACEJICHHOTO MYHKTa — K TPEThEeH KaTeTrOpuHu;
® CKBa)XHH IPYIIIOBOTO BOJ03a00pa — KO BTOPOH KaTETOpHU;
® KOMIUIEKCa BOJ03a00pHBIX COOPYKEHUH MOBEPXHOCTHBIX BOJ M HACOC-
HBIX CTaHIIMH TIEPBOTO MOJbEMA — KO BTOPOW KaTErOpHH.
Ha momankax Bogo3a0OpHBIX COOPYKEHUH, paboTalomuUX B aBTOMaTH4e-
CKOM pEXHMe, T.€. 0€3 MOCTOSTHHOTO 00CITY>KHUBAIOIIETO MEPCOHAA, JOMYCKAeTCs
HE TpeyCMaTpUBaTh OXpaHHOE OCBEIIEHUE IO IEPUMETPY.

2.9.3. DnekTpocHa0KEeHUE HACOCHBIX CTAHIINM

JIJ1s1 HACOCHBIX CTaHIIUM C TIEPEMEHHBIX PEKUMOM PabOTHI TOKHA TPEIy-
CMaTpUBAThCSI BO3MOXKHOCTb PETyJIMPOBAHUS TaBICHUS U PacXojia BOJIbl, 0OecIie-
YUBAIOIIUX MUHUMAJIBHBIA PAacXo] 3JIEKTPOIHEPTUHU, C UCTIOJIBb30BAHUEM 000pY-
JIOBAHUS, W3MEHSIOIIETO YHMCIO O0OpPOTOB HAacoca MO 3aJaHHBIM IapaMmeTpam
HACOCHOW CTaHIUH.

2.10. CTpouTeabCTBO CUCTEM MUTHEBOTO BOJOCHAOKEHUS

CrpouTtenbHble pabOThI IO COOPY>KEHHUIO CUCTEMBI BOJOCHA0KEHUS WM €€
OTJEIBHBIX 3JIEMEHTOB JIOJDKHBI MPOBOAUTHCS IO MPOEKTY, YTBEPKICHHOMY B
YCTaHOBJIEHHOM TOPSJIKE.

Benenue cTpouTenbHbIX pabOT MOXKHO IOBEPUTH TOJIHKO OMBITHBIM U 3ape-
KOMEH/IOBaBUIUM c€0sl CTPOUTENbHBIM MPEINPUATUSAM, UMEIOIIUM JUIEH3UIO Ha
JAHHBIA BUJ 1EATEIbHOCTH.

BrinosiHeHne Bcex BUAOB padOT JOHKHO MOCTOSHHO KOHTPOJIHMPOBATHCS
NpeanpusiTieM BojocHaOxeHus. [Ipu oTcyTCTBUM Ha MPEANPUSTHH JTOCTATOUYHO
KBUTU(UITUPOBAHHOTO TMEPCOHANA MPEANPUATHE BOJOCHAOKEHHUS YIOJIHOMAaYu-



BaeT Ha 3TO CHEIHAINCTA-IKCIIEePTa, 3aKJIIOUYUB C HUM JIOTOBOpP Ha NMPOBEJCHUE
KOHTPOJISi COOTBETCTBYIOIIETO BUAA CTPOUTENIBHBIX padoT.

Bypenune ckBaxuH TOKHO OCYIIECTBISITECS UCKIIFOUUTENHHO CIICIIMAIN3H -
POBAaHHBIMU TPEANPUITUIMH, 00JAJAIOMIUMHI JOCTATOUYHBIM OIBITOM B 3TOM 00-
JacTH M COBPEMEHHBIM 00OpyAoBaHHEeM i OypeHus. B mpoiecce crpoutesnb-
CTBa CKB)XHH CJIEAYET COOJIIOAAaTh ClelHalbHbIe TEXHUUECKUE TPEOOBAHUS U UC-
M0JIb30BaTh KOPPO3UOHHOCTOMKHNE MaTepUaIbI.

CucreMbl BOJOCHA0XEHUS O BBOJA B JKCIUTyaTallUi0 HEOOXOIUMO OYH-
CTHUTb:

e s TpyOonpoBoaoB nuamerpoMm 900 MM u Oosiee MOCPEICTBOM OCMOTpa
W3HYTPH MPOJIA30M,

e i1 TPyOONpoBOIOB TuameTpoM MeHee 900 MM MOCPECTBOM OTKayMBa-
HUS, TIPEJIBAPUTEIILHO MPOBEPUB X COCTOSTHUE C TIOMOIIBIO TEJICYCTAHOBKH.

CeTH IUTHEBOTO BOJIOCHAOKEHUSI KaK BIIEPBBIC BBOJUMBIC B IKCILTyaTaIlHIo,
TaK M TOCJE TPOBEACHUS PEMOHTHO-MPODIIAKTHYECKUX PadOT, HEOOXOIUMO
MIPOMBITH ¥ TIPOJIC3UH(UIIUPOBATH.

ITocne oxoHuaHus pabOT ¥ MPUEMKH TOTO WU MHOTO 3JIEMEHTa CUCTEMBbI
BOJIOCHA0KEHUSI €ro MPOCKT M HUCIOIHUTEIbHBIE UYEPTEX U JOHKHBI HAJEKHO
XpaHUTHCSA B JIBYX MECTaX — Ha MPEINPUITHAX, OCYIIECTBISIOMMNX IKCILTyaTa-
110, M Y OpTaHU3alllH, POU3BOAUBIIEH CTPOUTEILHO-MOHTAXKHBIE paOOTHI.

2.11. OGuue TpeboBaHUs K IKCILTyaTalldd CUCTEM IIEHTPAIM30BAHHOTO MHUThE-
BOI'0 BOJOCHAOKEHUS

K skcmmyaTalliOHHBIM TapaMmeTpaM, XapakTepusyromuM 3(G()EeKTUBHOCTh
3aMpPOEKTUPOBAHHOM M TIOCTPOCHHOW CHCTEMBI BOJIOCHA0XKEHUSI, OTHOCST YAEIb-
Hble KaIlHTaIbHbIC, SHEPreTHIeCKHe U MPHBEICHHBIC 3aTpaThl Ha | M> mojaun
BOJIbI.

[IpoekT cucteM MUTHEBOTO BOAOCHAOXKEHUS JOKEH COJEpKaTh TpeOoBa-
HUS K DKCIUTyaTalliu COIMIacHo [2], obecneunBarh OecriepeOONHYI0 Mojavyy BOJbI
MIATHEBOT'0 KA4Y€CTBA U BKIIIOYATH:

® IITAaTHOE PacIUCaHMUE;

® TEXHUYECKYIO OCHAIIEHHOCTB;

® TEXHOJOTMYECKHUH pEeriiaMeHT pexkruma padoThl CETEeN U COOPYKEHUH;

® BUJ U CPOKHM IUIAHOBO-NIPEIYIPEAUTENBHBIX U KaIUTAJIbHBIX PEMOHTOB;
® [IpaBWJIa TEXHUKHU O€30MACHOCTH.

CucreMbl BOJOCHA0KEHUS HEOOXOAUMO MOCTOSHHO MPUBOJUTH B COOTBET-
CTBHUE C BO3pACTAIOIIMMU TPeOOBAaHUSAMHU K KaueCTBY, 00bEMY, HAIOPY U IKCILTY-
aTalMOHHON HajexHocTh. HeoOXoaumMo CBOEBPEMEHHO TOTOBUTH COOTBETCTBY-
IOILIAE MPOEKTBHI.

Ha pabounx MecTax OJKHA HAXOAUTHCS CXEMa PACMOIO0KEHHUSI OCHOBHBIX
CUCTEM M O0OpYJOBaHMs, BKJIOUas TPyOOINpPOBOJLI M MECTa IO3UPOBAaHUS pea-
re’ToB. /{15 oOcmykuBaroniero nepcoHaia Kak MUHUMYM B JBYX 0003pHUMBIX Me-
CTaxX HYXKHO Pa3MECTUTh IJIAKaThl C IPABUIAMU TEXHUKU 0€30MaCHOCTH U CIOCO-
0ax mpeaoTBpalleHUs] HeCYacTHBIX ciayyaeB. Ha BOgompoBOHOM CTaHIIMHM COOT-



BETCTBYIOIIME TEXHUYECKHUE MPaBHJIa JOHKHBI BCET/Ia HAXOIUTHCA B PAaCIIOpsIKe-
HUU paboyero nepcoHania.

[Tpu ucnonb30BaHUU XMMHKATOB HEOOXOAMMO OCOOCHHO YETKO BBITOTHATH
CIICIMATbHBIC MTOJI0OKEHUS, ITPaBUiIa, PETYIHPYIONIHE oOparieHue ¢ HuMu. TpeOy-
€TCS Tak)Ke HaJWYKe 3alUTHOTO CHAPSDKCHHS, KaK PECIMPATOpPhI, TPOTUBOTA3HI,
OYKH M 3allIUTHAsI OJICXK/Ia, a TAKKE WX PEryJIpHBIA KOHTPOJb M IPOBEPKa IMPH-
TOJIHOCTU. 3alllUTHOE CHapshKEHUE NIk pabOThl C XJIOPOM M 030HOM HE JOJIKHO
HAXOJUTHCSA HEIMOCPEICTBCHHO B IOMEIICHUSAX JO3UPYIOMIETO O000pYIOBaHUS.
CHapsDKeHUE CIIeNYyeT XPaHUThCA BOJU3HM STUX TIOMEIICHWUW, YTOOBI B cCllydac
HEO0OXOUMOCTH MOXKHO OBLIIO OBICTPO U OE30IAaCHO €r0 MOJYYHTh.

B 030HOBBIX yCTaHOBKaX, a TakK)Ke B JO3UPOBOYHBIX U CKJIQJICKUX TIOMEIIIEC-
HUSAX JUISL XJIOpa MU aMMHUaKa JO/DKCH OCYIIECTBISATHCS KOHTPOJIb BO3ayXa C TIO-
MOIIIbIO CUTHAJIBHBIX MPUOOPOB.

Bce HeoOXomumbie MaHHBIC JJII KOHTPOJS W PETYJIHPOBAHUS PaOOTHI C
TOYKH 3PCHHS TUTHCHBI, TCXHUKH 0C30MaCHOCTH W SKOHOMHYHOCTH (XHMHYCCKUE
aHaJIKM3bl, OMOJIOTHYECKHE W MHUKPOOHOJIOTHYCCKHE WCCIICOBAHUS, JaHHBIC IO
KOJIMYECTBY, YPOBHIO U JaBJICHHUIO BOJIbI, PACXO]] XUMUKATOB U SHEPTHH ) TIOJDKHBI
OBITh TOKYMEHTaJIbHO oopmiieHsl. Ilenecoobpa3no cocpenorauynBath BCe U3Me-
PHUTEIIBHO-PETUCTPUPYIOIINE YCTPOHCTBA HA ICHTPAIIBHOM ITYJIBTE.

CornacHo yCJIOBUSM MOCTaBKH BOJBI, TOTPEOUTENHN BOJABI O0sI3aHBI JKC-
IUTyaTHPOBATh BOJOTPOBOAHBIC CHCTEMBI 3JJaHUI TAKUM 00pa30M, YTOOBI HCKITIO-
YJaJIUCh OTPHIIATEIIbHBIC OOpaTHBIC BO3ICHCTBHS HAa BOJOTIPOBOIHYO CETh.

2.11.1. DOkcruryaTanus rOJI0BHBIX COOPYKEHUI

OuncTky (pereHepalnio) Boj103a00pHBIX CKBRXUH U MPOMBIBKY COOpYXkKe-
HUW BOJOMOJATOTOBKM M XpaHEHUs BOJbI (a’pallMOHHBIE YCTAaHOBKH, CKOpbIE U
MeJUIeHHbIe (UIIBTPBI, pe3epByaphl) ClEeAyeT MPOBOAMTH YEpPEe3 OIpe/esICHHbIE
MHTEPBaJIbl BpeMEHH 0e3 HapyllIeHHsl BOJAOCHA0X)eHus. JJlaHHbIe poLecchl JOJIK-
HBbI COIIPOBOXAATHCS TOKYMEHTUPOBAHUEM TEXHHUUECKOTO OOCITYXUBaHUA, a TaK-
K€ BO3MOXKHOI'O TEKYILEro U KalUTaJIbHOI'O PEMOHTA.

[IpotuB OnoNOrHUecKoi KoJbMaTaluu (PUIBTPOB BOJI03a00PHBIX CKBAXUH
JOJIKHBI TPUMEHSATHCS MEPhl MPOPUIAKTUKUA — MEPUOINYECKOE JAe3UHDUIIMPOBa-
HUE.

CBolicTBa ¥ MpUMEHEHUE XMMHKATOB, UCIOJIb3YEMbIX JJISI OYUCTKH BOJIBI,
JOJIKHBI COOTBETCTBOBATh cepTU(UKATaM, pa3pelIaloUM MPUMEHATh UX B TUTh-
€eBOM BoAocHaOxeHuu. Heo6XoammMo MCIoJIb30BaTh XMMHUKATHI TOJILKO TapaHTH-
POBAHHOIO KauecTBa U MX OOECIEUUTh HaJUIeXkKallee XpaHEHHUE ¢ COOII0ACHUEM
TpeOOBaHUI JEHCTBYIOIUX HOPMATUBHO-TEXHUUYECKUX TJOKYMEHTOB.

[Ipu meanenHoi GuabTpauy BOJAbl HU B OJJHOM MecTe (pUiIbTpa He JOIyC-
KaeTcsl MPEBBIIIEHUE YCTAaHOBJIEHHOW cKOpocTu. CKOpOCTh paboThl (PUIBTPOB
J0JI’Ha OBITH IO BO3MOKHOCTH PaBHOMEPHOM.

[Tocne HOBOrO 3amoJsiHeHUs GUIbTPA, 103arpy3KH MECKa U KaxXJA0H OYUCT-
KM, a TaKXKe IMOCJe KaXJO0W OCTaHOBKU palboThl (UIIbTpa MEpBbId QuibTpaT HE
JOIyCKaeTCsl OTBOAUTH B Pe3epBYyap YUCTOM BOJIbI MIIH MOCTABISATh NOTPEOUTENIO,
noka guibTpaT He OyneT OTBeYaTh TPEOOBaHUSAM K MUTHEBOM BOJE MO (PU3UKO-



XUMHUYECKUM TOoKa3zaTesiM. [[0JIHOCThIO MM YaCTUYHO OMOPOKHEHHBIN MEJJICH-
HBIN QUIBTP TOJHKEH 3aIOJIHATHCS BO M30€KaHUE BKIIFOYEHUS BO3yXa MEJICHHO
Y CHU3Y.

O4YuCTKY CKOPBIX (DHIBTPOB CJIEAYET MPOU3ZBOJIUTH MOCPEIACTBOM IPOMBI-
BaHMS BOJOW IOJI HAIIOPOM M CO CXKaThiM BO3ayXoM. [Ipu mpombiBke (uiabTpa
CJIEYET YUUTHIBATH:

® COMNpOTHUBIEHUE PUITHTPA;

e 0003HAYMBIIHICS pa3pbIB PHIHTPA;

® CpoK paboThl (GWIBTPA HAa OCHOBAHMH JKCIIEPUMEHTATBHBIX HMCCIIEIO0BA-
HUM (HarpuMep, OMACHOCTD MPEXKIEBPEMEHHOTO 3apacTaHusl);

® DOKCIUTYaTallMOHHbBIEC YCIIOBUSI.
dunbTpaT, MoJy4aeMblil cpa3y MOCie MPOMBIBKH (DUIbTpA, CIEAYET YAAIATh 110
TeX Mop, Moka He OyneT AocTUrHyT ddekt ourictku. Heo6xonumo obecreunThb
paBHOMEpHYIO paboTy ¢uiabTpoB. Ilepen kaxapiM mpeKpainieHueM paboThI
GUIBTP HAJJICKUT TPOMBIBATH.

[Tocne xonmpMaTaka MHOUIBTPAIIMOHHOTO OacceiiHa, B pe3yibTaTe 4Yero
GUIbTpyeTCsT HE3HAYUTEIBbHOE KOJMYECTBO BOJBI, CIEAYET MPOU3BOIAUTH €T0
OYMCTKY MOCPEICTBOM CHATHUS BEPXHETO cJios nuiaMa. CHATBIM MaTeprall HY>KHO
HEMEJICHHO YAAIUTh U3 (QUiIbTpoBaibHOTO OacceitHa. [lepuoamuecku Oacceitn
JOJKEH JOTOHATHCS HOBBIM TIECKOM.

MaccoBblif pOCT BOJAOPOCIICH HEOOX0AMMO TTPEAOTBPAIATh WX 3aMEJIATh
MOCPEJACTBOM TPEPBIBUCTOTO pexuUMa pabOThl MHPUIBTPALIMOHHOTO OacceifHa,
MIPUMEHEHHS OKUCIIUTENEH WM PEeryaupoBaHus 3HaueHus: pH.

[Togava BOABI B CUCTEMBI MUTHLEBOTO BOJAOCHAOKEHUS HE JOIMYCKACTCS MPU
OTCYTCTBUHU YCTAaHOBOK 00€33apakKuBaHus BOJIbI WK HEAP(HEKTUBHOCTH Mpoliecca
o0e33apakuBaHUs.

[Ipu yxynameHun KauecTBa BOJbI B CUCTEME MTUTHEBOTO BOJOCHAOKEHUS 110
TUTUEHUYECKUM TIOKa3aTeIsiM YCTaHOBKA 00€33apaKMBaHMs JOJKHA OBITh He-
MEJIJIEHHO BKJIFOYEHA B padoTy.

IIpu 3arpsi3HeHUN BOABI B PACHpPEEIUTEIILHBIX CUCTEMAaX HY>XHO YCTaHO-
BUTH MIPUYUHY U TIPUHATH MEPHI JJISI YCTpaHEHUs 3arpsisHeHui. [ aToro HeoO-
XOJIMMO TPEANPUHSITh YCUIICHHYIO MPOMBIBKY COOTBETCTBYIOIINX YYaCTKOB U UX
Ne3UH(EKIUI0 ¢ TIOMOIIBIO MEPEABUKHBIX YCTAHOBOK B COOTBETCTBHH C TPeOO-
BaHUsAMHU [2] .

2.11.2 Dkcnmyaranusi yCTaHOBOK XJIOPUPOBAHUS

KonnuecTtBo nobaBisieMoro xjopa JOJDKHO ONPENEsThCS IEIbI0 MOArOo-
TOBKH BOJIBI.

HerepmernuHnocTs eMKocTel U TpyOOIPOBOAOB C Ta3000pa3HbIM XJIOPOM
OTPENIEIIAIOT ¢ TTOMOIIBIO JJAKMYCOBOM MHJIUKATOPHOU OyMaru (Mpu COMPUKOCHO-
BEHHH C Ta3000pa3HBIM XJOPOM OHA KpPAacHEET) WM NP MOMOIIU BaThl (BETO-
IT1), CMOYEHHOM BOJIHBIM PAacCTBOPOM aMMHaka (Mpy B3aUMOJICUCTBUU C XJIOPOM
aMMHMaK BBIJIEIISET JbIM OEJIOro I[BETa, XOPOIIIO Pa3IUUYUMbI BU3YabHO).

[Ipu MeToIe ¢ UCTI0JIB30BAHUEM JBYOKUCH XJIOpa yCTaHOBKA JOJIKHA pado-
TaTh TakuM oOpaszom, 4ToObl qo3upoBanue ClO, B Boay coctamisiio He 6oiee 0,1



mr/n Ha coorBercTBeHHO 0,13 mr/nm NaClO,. Ilpu npekpamienun 1o6aBieHUS
XJIOpa WM KUCJIOTHI JIO3MPOBAHHE XJIOPUTA HATPHS JOJKHO OBITH HEMEJICHHO
npekpaieHo. Bo u3bexanne caMoBO3ropaHusi HE JOMYCKAETCS KOHTAKT XJIOPUTA
HATPUS C JIETKO BOCIUIAMEHSFOIIUMUCS OpTraHUYEeCKHMH BEIECTBAMHU.

2.11.3 Dkcnutyaranysi 030HATOPHBIX YCTaHOBOK

KonuuectBo 100aBiisieMoro 030Ha onpeesseT Heibio MOATOTOBKU BOJbI.

JUist 3a1UThl YCTAaHOBOK MPOM3BOJICTBA 030HA OT MOBPEKIECHUN HEOOX0 -
MO, 4TOOBI BO3/1yX B HUX ObUT O€3yNpeyHo cyxXuM. Bce a7eMeHThI U y3JIbl yCTaHO-
BOK JJIsl IPOU3BOJICTBA 030HA AOJKHBI TIIATEIBHO KOHTPOJIUPOBATHCS.

[Tpu nosiBIeHWHU B pe3yJbTaTe 030HUPOBAHUS BOJBI 3amaxa M MPHUBKYca UX
CJIelyeT yCTPaHATh MOCPEACTBOM MOCHEAYIONIETo (GUIbTPOBAHUS Yepe3 aKTHBU-
POBaHHBIN YTOJIb.

[Ipu oOpa3zoBaHUM MUKpPOOPraHM3MOB B IpoIlecce MOJKIIOYEHUs K yCTa-
HOBKE O30HHMpPOBaHUSA (UIbTpPa C AKTUBHUPOBAHHBIM YIJIEM JOJIKHO OCYIIECTB-
JATHCS MOcaeayolee ode33apakuBaHue BOAbI (HapuMep, ¢ MPUMEHEHHEM XJIO-
pa).

2.11.4. Dkcrutyatanus TpyOOIIPOBOAHOM CETH

J1J1st BOAONPOBOIHOM ceTH Topojia (TMOocenKa) cleyeT BECTU KaJacTp U CO-
CTaBJIATH TUIaH (MCIIOJHUTENBHYIO CXeMY) TpyOOIpoBOja, B KOTOPbIE MEepUOInYe-
CKU OyIyT BHOCHTHCS MOTPABKH. B HUX 3THUX JOKYMEHTaX JOJDKHBI YKa3bIBATHCS
MOJIOKEHHE TPYO OTHOCHUTENBHO OMOPHBIX TOYEK, pa3Mepbl M MaTepuain Tpyo,
apMmarypa Ha TpyOompoBojae. MacmTab miaHa TpyOONpPOBOJHOM CeTH JOJKEH
obITh 1:1000 wm 1:500. Konuio jaHHOrO TU1aHa HY>KHO NEpelaTh dKCIUTyaTalu-
OHHOM OpraHu3aluu.

Jlsist onpeniesieHrs MOTepb BOJIbI AKCIUTyaTallMOHHAs OpraHu3alus JA0HKHA
UMETh U3MEpUTEIbHOE O000pYJOBaHUE KaK JJisi BOJABI, MOJaBA€MOU CTAHIIMSIMH,
TaK W JJis BOJbI, MOCTaBiIsieMolt motpedurensam. Kpome toro, tpedyercs onpene-
JeHue 3a00pa BOJbI U3 THAPAHTOB C MOMOIIBIO YCTAHABIMBAEMBIX HA HUX CUET-
YUKOB BOABL. [Ipu 3KcIuTyaTanuu cieayeT Takke ONpeiessiTh KOJIUYECTBO BOJBDI,
pacxoayeMoe Ha IPOMBIBKY TPyOOIIPOBOJIOB M Ha MoXkapHblie 1eau. YToOsl oOHa-
PYXHUTh YTEUKH, HEOOXOIMMO UMETh MTOMCKOBBIE YCTPONUCTBA.

Crnenyer obecnieurBaTh HaJJISXKAIUNA YXOJI U TIOJIEpKaHue B paboyeM co-
CTOSIHUM BCEW NpPEOXpaHUTEIbHOM, 3alOpHO-pETryIUpyIomeid 1 BoA03a00pHOM
apMaTypbl Ha CETIX, a TAKKe€ KOHTPOJIMPOBATh TPYyOONPOBOJHYIO CETh HAa HaJu-
YUe XUMHYECKHUX M OaKTEPHOJOTHYECKUX 3arpsisHEHUN (0COOEHHO TPyOOMpPOBO-
JIOB C HEOOJBIIUMHU CKOPOCTSMH JIBUKCHHS BOJABI M TYMUKOBBIX y4acTKoB). [Ipu
OOHapyKCHHUH 3arps3HEHUH JOJKHA MPOBOAUTHCS MPOMBIBKA COOTBETCTBYIOIINX
Y4acTKOB TpyOONpoBOAa M, MpU HEOOXOJUMOCTH, OYUCTKA M JA€3UH(DEKIHS.
Heo06xoammo Takyke YCTaHOBUTH MPUYHMHY 3aTPS3HCHUS.

Y1oOBI UMETh BO3MOXKHOCTH OBICTPO YCTPAHUTH MOBPEKACHHS BOJOMPO-
BOJHOW CETH, HEOOXOAUMO MMETh Ha CKJIaJie 3amac TpyOOmpoBOAOB (110 HOMEH-
KJIaType, OT/ACNIbHO [0 MaTepuaiaM U pa3MepaM), a TakKe 3alIOpHON apMaTyphl U
JeTaliel, BKIIIOYasi COSJUHUTENbHBIE 3JIEMEHTHI.



[Tpu mpoBeacHUM TIOOBIX PEMOHTHBIX Pa0OT CIIEyeT BECTH JOKYMCHTAJIb-
HBIC 3alMCH O BUJC U 00beMax MOBPESKICHHM, IPUYNHAX TTOBPEKICHUN H CIIOCO-
06ax ux yctpanenus. Kpome Toro, Tpedyercst OCyImeCTBUTh ACTaIbHOE 00CIe0-
BaHHWE BHYTPEHHETO W BHEIIHETO COCTOSHHS TPYO, 3aIlIOPHO-PETYIUPYIOMIEH ap-
MaTypbl, THAPAHTOB U T.II. ¥, IPH HEOOXOAMMOCTH, JJAOOPATOPHOE HCCIICTOBAaHUE
00pasIoB.

[Tpu MPOEKTHPOBAHUM CETEH CIeayeT 00s3aTeNbHO MPEAYCMOTPETh MECTa
BBOJIa MHCTPYMEHTOB JIJIsI TPOMBIBKM M OYHMCTKH, a TaKK€ BBOJIa PEarcHTOB JIJIs
ne3uHeKIun.

3 CocTaB ¥ cXeMbl CKBa)KMHHBIX BOJ103a00POB
3.1 YcioBust BbIOOpa cocTaBa COOPY>KEHUM CKBa)KUHHOTO Bo103a00pa

CocTaB COOPYXCHHI M 3JIEMEHTOB CKBKMHHOT'O BOJ03a00pa OIpeIeseTcs
MIPUPOTHBIMU M JPYTUMHU YCIOBUSAMH TEPPUTOPHH Pa3MEILEHHUs BOa03a0bopa ¢ yde-
TOM KPUTEPHUS HAJSKHOCTH IOJIaYM BOJBI M MOTPeOHOCTH B pe3epBe. K OCHOBHBIM
YCJIOBHUSIM MOKHO OTHECTH CJICTYIOIIINE:

- TITyOWHa 3aJIeTaHus TTOI3EMHBIX BO/I,

- KAYEeCTBO BOJIEI,

- MOIIIHOCTh BOJ103a00pa,

- YIaJICHHOCTh UCTOYHUKA BOJIOCHAOKEHUS OT MOTPEOUTEIS,

- KOJIMYECTBO ITOTPEOMTEIICH,

- CUCTEeMa BOJIOCHAOKEHUS (IIEHTPATM30BaHHAS HJIM HEIICHTPAIM30BaHHAS ).

3.2 OCHOBHBIE 3JIEMEHTHI CKBaKHHHOTO BOJ103a00pa

OCHOBHBIMH 3JIEMEHTAMH CKBa)KMHHOT'O B0/103a00pa SIBJISIIOTCS: MCTOYHUK
(BOIOHOCHBIN TUIACT, TOPU3OHT), BOA03a00pHBIE CKBAKMHBI, HACOCHBIE CTaHIIUH,
TpyOOIPOBO/IbI, BOJOBOJIBI U 3aMACHO-PETYIUPYIOIINE EMKOCTH, COOpPHBIE BOIOBO-
IIb ¥ BOJIOBOJIBI 1-r0 mogbeMa.

BonoHocHBIH Tu1acT (FOPU30HT) MECTOPOKACHUN TTOJ3EMHBIX BOJ| XapaKTEePH-
3yercs CIEAYIOIMMU MOKa3aTeNIMU:

- YCJIOBHSIMU 3ajieranus (MTyOMHOM, MOIITHOCTBIO, (POPMOI U TUIOIIA IO pac-
IIPOCTPAaHEHU );

- JINTOJIOTMYECKAM COCTaBOM CJararoiiux ero Mopoj U IpaHUYaluX ¢ HUM
KaK B IUIaHE, TaK U B BEPTUKAJILHOM Pa3pese;

- (uIbTpallMOHHBIMU MapaMeTpaMu (KodhdUIMeHT GUIbTpaluy, MPOHULIAC-
MOCTb, ITb€30IPOBOTHOCTH );

- XUMHYECKUM COCTABOM I1O/I3€MHBIX BOJI;

€CTECTBEHHBIMHU pECcypcamMH Ha IMEpPHOJ 3aNpPOCKTHUPOBAHHOMN SKCILTyaTalluu
B0J/103200pa;

- YCJIOBUSIMU NMHTAHUS U Pa3rpy3Ku (HEOrpaHUYEHHBIN I1aCT, MOJyOrpaHH-
YEHHBIH OTKPBITHIN, U JIp.);



- CTCIICHBIO FHHpaBHHqCCKOﬁ CBA3bI0 CO CMCKHBIMHU BOJOHOCHBIMH I'OPU30H-

TaMHU U IOBEPXHOCTHBIMH BOJAMHU.

Bono3abopHbie CKBaXMHBI XapaKTEPU3YIOTCS TIyOMHOW, MPOHM3BOIUTEIHHOCTHIO (Z1e0H-
TOM), KOHCTPYKIHMEH (BKJItoYasi mapaMeTpbl (GUIBTPOB U OecPUiIbTPOBBIX BOAOIPUEMHBIX YacTe),
a TaKke crocodbom OypeHHs.

Hacocupie cranin [ u Il mombema xapakTepu3yrOTCsl pa3IMUHBIMU TH-
namMH MaBWJIbOHOB (Ha3eMHbBIE, MTOJI3EMHBIEC U 3ariy0JIeHHBIE), PA3IMYHBIMU TUIIAMU
BOJIOTIOTLEMHOTO 000PYIOBAHUS M1 COCTABOM apMaTyphl (OOBS3KH).

C nmomoIibpio BOJONOABEMHOIO0 000py/I0BaHUs (B HACOCHBIX CTAHIIUSX) OCY-
HIECTBISIETCS MMOABEM BOJABI U3 CKBAXKUHBI U MO/Iaya €€ Mo TpyOoomnpoBojaM U coop-
HBIM BOJIOBOJIaM B 3aIllaCHO-PErYJIHMPYIOIINE €MKOCTH M COOPYKEHHUSI BOJIOMOArO-
TOBKH (ITPU HEOOXOIUMOCTH).

OCHOBHO# 371€MEHT BOJONOABEMHOIO 000PYAOBAaHUS - HACOC, XapaKTePHU3y-
eTCsl CIEIYIO ‘ ‘ JIUTEIb-
HOCTBIO, HarI( 13 )ro Jen-
ctBusa. Cxew
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Puc. 3.1 Cxema o0ycTpoiicTBa BOA03a00pHON CKBaKUHBI
1-punbTp; 2-morpyKHOM Hacoc; 3-BOJONOIBEMHAS KOJIOHHA TPYO; 4-00paTHBIM

KJIanaH; S-nmbe30MeTp; 6-BoJOMEp;7-3aIBUKKA; 8- MAHOMETp; 9-oronosok; 10 —

COCIMHUTENBHBIN TpyOonpoBoa; 11-cranuus ynpasienus; 12- o6cagnas tpyoa;



Tpy6omnpoBo 16, COOPHBIE BOJIOBO/IBI U 3aIIACHO-PETYIIMPYIOIIUE EMKOCTH.

TpyOompoBoOABl U BOIOBOIBI XapaKTEPU3YIOTCS MaTepHalioM TpyO, TuaMmert-
POM, JUTMHOW M CBSI3aHHBIM C STUMH TIapaMeTpaMH THAPABIUYECKAM COMPOTHBIIC-
HHUCM.

3amacHO-peryHupyIoIre eMKOCTH (pe3epByaphl, KOHTppE3epBYyaphl, BOJO-
HaTopHbIe OalTHU, BOJOBO3AYIITHBIC 0aKH) XapaKTepU3yIOTCsa 00beMaMu JJIs 3araca
BOJIbI, MaTepHAJIAMH, U3 KOTOPBIX OHH W3TOTOBJICHBI, U HA3HAUYCHUCM.

3.3 CxeMmbl CKBaXXHHHBIX BOJ103a00pOB

B 3aBHUCHUMOCTH OT HMPUPOIHBIX U JPYTUX MECTHBIX YCJIOBUH (TIyOMHA 3a-
JIeTaHus MOJ3EMHBIX BOJI, KAYECTBO BOJIbI, MOIIHOCTh BOJ03a00pa, YJIaJeHHOCTb
HMCTOYHUKA OT MOTPEOUTENs, KOJIMYECTBO BOJOMOTpeOUTENIed U Jp.) CXeMa CO-
OpPY>KEHUH U B3aMMHOE PACIIOJI0KEHUE OTAECIbHBIX €€ 3JIEMEHTOB MOT'YT MEHSTh-
col.

CKBa)XMHAMU JOJDKEH OCYIIECTBISATHCS OTOOP BOABI B BO103a00pax:

e OeperoBbIX, B KOTOPHIX BOJOHOCHBIC TOPU30HTHI UMEIOT THAPABIIH-
YECKYIO CBSI3b C MOCTOSIHHBIMU OBEPXHOCTHBIMHU BOJIOTOKaMU;

® 13 apTE3MAHCKUX OACCEUHOB;

® 13 OrpaHUYCHHBIX (3aKPBITHIX U TMOIY3aKPHITHIX) BOJOHOCHBIX ILIA-
CTOB;

CxeMa pacmoJioKeHUsI BOJI03a00PHBIX CKBaXXMH, UX KOJHUYECTBO U IMapa-
METpPBI ONPEACIISIIOTCA C YYETOM SKOJOTMYECKUX TPEeOOBaHHMM HAa OCHOBE THAPO-
rE€OJIOTUYECKUX U TEXHOJIOTMUECKUX PACUETOB, JJIsl HECKOJIBKUX BapUAHTOB, IO
KOTOPBIM TPOU3BOJAUTCS TEXHUKO-DKOHOMHYECKOE COIOCTABJICHUE U BBIOOP
HanOoJiee palMOHAIBHOTO BapHaHTA.

OnpeneneHne cxeMbl pa3MEIIeHUs BOJ03a00pPHBIX CKBAXXKMH HA MECTHOCTH
SIBJIIETCSl BEChMa Ba)KHOM YacThIO MPOEKTa Bojo3abopa. OHa 10mKHA OBITH HAMOO-
nee 3(pPEeKTUBHON B TUIPOTr€OIOrHIECKOM U SKOJIOTMUECKOM OTHOIICHHUH, a TaKXKe
1 DKOHOMUYHOU TI0 MTPOTSHKEHHOCTH KOMMYHUKAIIWH.

Cxema pa3MenieHuss MOXKET ObITh JTUHEHHOM WY TUIOMAAHON M, HACKOJIBKO
MO3BOJIIFOT TUAPOTEOJIOTMUECKUE YCIIOBUS, HAM00JIee KOMITAKTHOM.

[InanoBOE pacmoyioKeHne OTACIBHBIX COOPYKECHUN CKBAKMHHBIX BOJ03a00pOB MOKET OBITH
MOPA3ACIICHO Ha CIeAYIoNre cXeMbl (puc. 3.2) TMHEHHBIN PSl CKBAXKUH

PacCIIOI0KEHHEM TOJIOBHBIX COOPYKEHUN COOTBETCTBEHHO B Hayasie BOj03abopa U B
cepeauHe; Mol Has CXeMa BOJ103a00POB C ABYMS Psi/laMH CKBXKHH C PACTIONIONKE-
HHEM T'OJIOBHBIX COOPYKEHHUM B Ha4aJie WIN B CepeuHe BO103a00pa; MPOU3BOJIbHAS
CXEMa paCMOJIOKEHUSI CKBAXKUH; KOJIbIIEBAsS CXEMa PACIIOJIOKEHUSI CKBAXKHUH.

K nmpumepy, npu HeoOXOIUMOCTH MOATOTOBKH (00paboTku) BOAbl (00€3-
KeJe3UBaHUE) KOMILJIEKC COOPYXKEHHH paciiupsieTcs, ¥ HaoOOpOT, MPU OTCYT-
CTBUU HEOOXOJMMOCTH B MOATOTOBKE (00pabOTKe) BOABI HaIOOHOCTh B COOTBET-

CTBYIOIIHUX COOPYKCHUAX OTIIAAAcCT.

[Ipu mpumeneHnn 06€3xene3uBaHms «B TUIACTE» 000PYIOBAHKE JIJISl ’TOTO METO1a TOATOTOBKH
BOJIbI MOXKET pa3MeNIaThCsl B HACOCHOM cTaHIuu | mogbema.

CxeMbl COOPYKEHUN M AJIEMEHTOB CHCTEM BOJIOCHAOKEHUSI MOTYT CYIIIECTBEHHO MEHSTHCS B
3aBUCUMOCTH OT MHOTHX (PaKTOPOB



1

Puc. 3.2 - TlnaHoBbIe CXeMbI CKBaKMHHBIX BO03a00pOB

1- Bo103a00pHBIE CKBaXKMHBI C HACOCHBIMM CTaHIMSIMU | mogbema; 3-cOOpHBIN BO-
JIOBOJI; 2-OTBOJIHOM TPYOOIpPOBOI;4-TOJIOBHBIE COOPYXKEHMs Boji03abopa; 5 — Bo-
JI0BOJI;

a, 0 - TUHEWHBIN PSJT CKBAXKUH C PACIIONIOKEHUEM TOJIOBHBIX COOPYKEHUH
COOTBETCTBEHHO B Hadajie BoJi03a00pa U B cepeiuHe; B - TUIOIIAIHAsI cXeMa BOJIO-
3a00pOB C ABYMs psaMU CKBaXHUH C PACIOJIOKEHHEM TOJOBHBIX COOPYXKEHUU B
Hayajge WIM B CEpeIHMHE BOJI03a00Opa; T - MPOM3BOJbHAS CXEMa PacCIOJ0KCHUs
CKBQ)XUH; [T - KOJIBIIEBAsi CXeMa PACIOJIOKESHHS CKBAKHUH.



[Ipy 3HaYMTENBHOM YJAJE€HUU BOAOINOTpEOHUTENEH OT UCTOYHUKA BOJO-
cHaOXXeHMsI U OOJIBIIOM IEpenaie BhICOT B pelibee MECTHOCTH MOXKET MoTpedo-
BaTbCs CTPOUTENBCTBO HACOCHBIX CTAHIIUN TPETHETO, YETBEPTOTO MOBEMA U T.1I.
O6o0uIeHHas cxeMa MPOEKTUPOBAHUS COOPYKEHUU M 3JIEMEHTOB LIEHTPAIU30-
BaHHBIX U HELICHTPAJIN30BAHHBIX CUCTEM BOJIOCHA0KEHHUS 33 CUET HUCIOJIb30BAHMS
MOJ3EMHBIX BOJ (CKBaXMHHBIX BOA03a00pPOB) MU MEPONPUATHH MO 3alUTE MOJ-
3eMHBIX BOJI OT 3arps3HEHUS U UCTOILEHUS NPUBEEHa Ha puc.3.3.

4, HOpSII[OK MPOCKTUPOBAHUA HOBOT'O CTPOHUTCIIBCTBA U PCKOHCTPYKIIUHN

CKBaXMHHBIX BOJ103a00pOB

4.1. 3amaun ¥ OCHOBHBIE TPEOOBAHUS K MIPOCKTUPOBAHUIO

OCHOBHBIMH 337]a4aMU TIPOSKTUPOBAHNS CKBRXKUHHBIX BOJI03200POB  SIBIISFOTCS:

e BLIOOp U 0OOCHOBAHME MECTa pa3MeIleHUs BO103a00pa;

® BBIOOP SKOHOMHUYHOT'O BapHaHTa TUIIA, COCTaBa U CXEMBI pa3MEIlCHHs dJie-
MEHTOB B0J103a00pa;

e BBHIOOp HambOoJIee PAIMOHATBLHBIX METOJIOB BBITIONHEHHS paboT 1Mo coopy-
KEHHIO BOJ103a00pa;

® pacyeT MPOM3BOAMTEILHOCTH U MOHMKEHUH YPOBHS MOI3EMHBIX BOJ B Te-
YEeHHUE CPOKa IKCILTyaTallMu Bo103a00pa;

® pacyeT 30HBI BIMSHUS MPOSKTHPYEMOTO BOJI03a00pa W B3aUMOACHUCTBHS C
OMDKANIITUMH TIPOSKTUPYEMBIMH U CYIIECTBYIOIIMMH BOA03a00pamu;

® OIICHKA BJIMSHHA BOJ03a00pa HA OKPYXKAIOLIYIO MPUPOIHYIO CpEelly U Pa3-
paboTKa MPUPOJOOXPAHHBIX MEPOTIPHUSITHH;

® OIICHKA BJIHSIHUSI MPOSKTUPYEMOTo BOJ03a00pa Ha IMepeTeKaHue MO/A3eM-
HBIX BOJI MEXY BO3MYIICHHBIMH(KAIITUPYEMBbIM) U CMEKHBIMA BOJIOHOCHBIMH TO-
PH30HTAMU | TIOCJIEAYIOIIEE THAPOXUMUIECKOE CMEIIICHHE 3TUX BOJ;

® OIICHKA U MPOTHO3 KayecTBa MOA3EMHBIX BOJ U TP HEOOXOAUMOCTH pas-
paboTKa MEPONPHUSATHIA TIO KX CAaHAIIMU M BOJIOTIOATOTOBKE;

e pacyer 30H canutapHoil oxpanbl (3CO) U pa3paboTka MEpONpUATHI MO
3aIIUTe MMO3EMHBIX BOJI OT 3arpsi3HEHHS U UCTOIICHUS,

® pa3paboTKa PEKOMEHJAIUI MO PAIMOHAIBHOW JKCIUTyaTalliil U PEMOHTY
BOJ/103a00pa.

TpC6OBaHI/I${ K BI)I60py HCTOYHHUKOB ITUTHEBOI'O BOI[OCHa6)K€HI/I$I I OCHTPAIM30BaHHLIX U

HCOCHTPAJIN30BAHHBIX CHUCTEM IIMTHEBOI'O BOI[OCHa6)K€HI/I$I YCTaHAaBJIMBAIOTCA HOPMATUBHBIMU

IIPpaBOBbBIMHA aKTaMH B 00JIaCTH ITIUTHEBOTO BO}IOCH36}KGHI/I5[.
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Puc. 3.3 Cxema npoekTupoBaHusi 00bEKTOB 1 3JIEMEHTOB CKBaXKMHHOTO
BOj103a00pa



[TpoexTrpoBaHue, CTPOUTEIBCTBO M PEKOHCTPYKIMS IEHTPATU30BAHHBIX U
HEIEHTPAJIM30BAHHBIX CUCTEM MUTHEBOTO BOJOCHAOKEHUS OCYLIECTBIISIETCSI B COOT-
BETCTBUU C PACUETHBIMHU MMOKA3aTEISIMU Te€HEPATbHBIX TJIAHOB HACEJIEHHBIX MECT, CO
CTPOUTEILHBIMU U CAHUTAPHBIMU HOPMaMHU U MPaBUJIAMH, SKOJIOTMYECKUMHU TpeOo-
BaHUSIMHU, TOCYJAPCTBEHHBIMHU CTaHAAPTAMHU U COTJIACOBBIBAIOTCS C OPraHAMM T'OCY-
JApCTBEHHOT'0 YIPAaBJICHUS MO MPUPOAHBIM pEeCypcaM U OXpaHe OKpY Karolleh cpe-
b, OpraHaMu rOCYJapCTBEHHOTO CAaHUTAPHOIO HA/I30pa U JAPYTUMU OpraHaMu Toc-
yJIapPCTBEHHOT'O YIPABJICHUS B COOTBETCTBUH C JCHCTBYIOITUM 3aKOHOIATEILCTBOM.

Hcnonb3oBaHre MOA3EMHBIX BOJI MUTHEBOIO KAYeCTBa IS 1IEJIeH, HE CBSI3aH-
HBIX C YJOBJIETBOPEHUEM IMUTHEBBIX, XO3SHUCTBEHHO-OBITOBBIX W MHBIX HYXJ Hace-
JICHUsI, a TAKXKE YAOBJICTBOPEHUEM MOTPEOHOCTEH MUINEBOW MPOMBIIUIEHHOCTH U
’KUBOTHOBOJICTBA, KaK IMPaBUJIO, HE TOMYCKAETCS.

B paiionax, ryie OTCyTCTBYIOT HEOOXOIMMBIE TOBEPXHOCTHBIE BOJHBIC HCTOY-
HUKUA ¥ UMEIOTCS JIOCTAaTOYHBIE 3arachl MOA3EMHBIX BOJ] MUTHEBOTO KauecTBa, opra-
HBI TOCYJITAPCTBEHHOI'O YITPABJICHUS TI0 MPUPOHBIM PECypcaM U OXpaHe OKPYKaro-
e Cpejibl MOTYT pa3peliaTh UCIOIb30BaHUE dTUX BOJ JJIs 1IeJieH, He CBSI3aHHBIX C
MMUTHEBBIM WM XO3SIMCTBEHHO-OBITOBBIM BOJIOCHA0KEHHEM HACEJICHUS, YIOBIETBO-
PEHHEM MOTPEOHOCTH MUIIIEBOM MTPOMBIIIJIEHHOCTH U )KUBOTHOBO/ICTBA.

[IpennpoekTHass U MPOEKTHAST JOKYMEHTAIMS 0 Pa3MEIIECHUI0, CTPOUTEIIh-
CTBY HOBBIX M PEKOHCTPYKIIMH CYIIECTBYIOUIUX MPEIIPUITHIA U JPYTHX 0OBEKTOB,
BJIMSIIOIIUX Ha COCTOSIHUE BOJ, MOMJICKHUT TOCYJApCTBEHHON KOJIOTMYECKOM JKC-
neptuze. CTPOUTEIHLCTBO HOBBIX M PEKOHCTPYKIIUS CYIIECTBYIOUIUX MPEANPUITAN U
Apyrux OOBEKTOB MO MPOEKTaM 0€3 MOJ0KHUTEIBHOIO 3aKIIIOUEHHS TOCYAapCTBEH-
HOW 3KOJIOTHUECKOM IKCIIEPTU3bI 3aMpeIaeTCsl.

JIJis BceX MCTOYHMKOB M CHUCTEM IMHUTHEBOI'O BOJAOCHAOXKEHUS (KPOME CHUCTEM
MMUTHEBOTO BOJIOCHAOKEHUSI TPAHCIIOPTHBIX CPEICTB) HE3aBUCHMO OT (opm co0-
CTBEHHOCTH B IEJIAX MPEAYNPEKACHUS UX CIYYaHOTO WM YMBIIIUIEHHOTO 3arpsi3-
HEHUS, 3aCOPEHMS U MIOBpekeHus ycTtaHaBnuBatoTcs: 3CO.

[IpoekT 30H cCaHUTApHOW OXpaHbl UCTOYHUKOB U CHUCTEM IUTHEBOTO BOJIO-
cHaO)XeHUsI JOJKEH pa3padaThIBaThCS C HCIONIB30BAHUEM JaHHBIX CAHUTAPHO-
Tonorpaduueckoro o0caeI0BaHus TEPPUTOPUN, HAMEUCHHBIX K BKIIFOUCHUIO B ATH
30HBI, @ TAK)XE COOTBETCTBYIOIIUX THIPOTEOIOTUYECKUX, THIPOTOTUUCCKUX, WHKE-
HEPHO-TEOJIOTMUECKUX M TOMOrpauecKUX MaTepraoB.

CaHUTapHO-3MUIEMUOJIOTHYECKHE TPEOOBAHUS K OPraHM3aIlii U IKCILTyaTa-
IIUU 30H CAHUTAPHOU OXpaHbl UICTOYHUKOB BOJIOCHA0XKEHUS M BOJIOIIPOBOJIOB XO35ii-
CTBEHHO-TIUTHEBOTO Ha3HaueHus onpeaensatoTces CanlluH.

Bce ckBaxkuHBI Ha BOJy, HE MOJICKAIIUE AAIbHEHIIIEMY HCIIOIH30BaHHUIO,
JIOJKHBI OBITH JIMKBUAUPOBAHBI B YCTAHOBJICHHOM TTOPSIIIKE.

[TpoekTHast TOKyMEHTAIMS JTOJDKHA pa3padaThiBaThCs MPEUMYIIIECTBEHHO Ha
KOHKYPCHOM OCHOBE, B TOM UHCJIE Yepe3 MOAPSTHBIC TOPTH (TEHACPHI)

Pa3paboTka mpOoeKTHO-CMETHOW JIOKYMEHTAIIMU Ha CTPOUTENILCTBO BOJ03a00-
pa MOJI3EMHBIX BOJ C YYETOM IMOATAITHOTO €r0 Pa3BUTHS BBITIOJIHIETCS O JOTOBOPY
MEXTy 3aKa34UKOM U TIPOEKTHOM OpraHu3aiuei.

4.2 YcnoBus BbIOOpa MOJ3EMHBIX BOJl B Kaue€CTBE MCTOYHUKA BOJOCHAO-
KEHUS JIJIs POSKTUPOBAHMS CKBAKUHHBIX BOJ03a00pOB



JloObIua MOA3EMHBIX BOJ, SIBIISIOIIUXCS TPYAHOAOCTYIMHBIMU MCTOUHUKAMU
BOJIOCHA0KEHUS, C TIOMOIIbIO BOJI03a00PHBIX CKBAKUH UMEET PsJl CHCIMPUISCKIX
0COOEHHOCTEH, KOTOPBIE TOJKHBI YUUTHIBATHCS TPHU MPOSKTUPOBAHUU U OYPEHUHU.

[Ipu BBIOOpE MecTa pacmojOKEHUs CKBaAXKMHHBIX BO03a00POB JIOJKHBI
YUHUTHIBATHCSA: OCOOEHHOCTH THAPOTEOJIOTHYECKUX YCIOBUU C YYETOM JIOIMYCTHU-
MOT'0 B3aMMOJICMCTBUS MPOEKTUPYEMBIX CKBXXUH C JIEUCTBYIOIIMMU; CAHUTAPHBIC
U DKOJIOTUYECKHE TpeOOBaHMS, MUCKIIOYAIOIINE 3arps3HEHNUE M HCTOICHHUE IMO/I-
36MHBIX BOJI; DKOHOMHUYECKHE TpeOOoBaHUs, OOECIEUMBAIOIINE MaKCHUMaJIbHOE
MPUOIMKEHUE CKBAXKUH K MOTPEOUTENIO U UX KOMIIAKTHOE pa3MeIlleHUe; reoyo-
rudyeckue TpeOOBaHUS; YCIOBHUSA pelibeda MECTHOCTH, UCKITIOYAIOIINE 3aTOTUICHUE
YCThsl CKBOXKWHBI TPYHTOBBIMHU U MABOJKOBBIMU BOJIaMH;  JIpyrue TpeOOBaHMUS,
00yCJIOBJICHHBIE MECTHBIMHU YCIIOBHUSIMH.

[Tpu npoexkTrpoBaHUU BOJ103a00POB MOA3EMHBIX BOJI IOJHKEH YUUTHIBATHCS
MPOTHO3 W3MEHEHUS TUAPOTECOJIOTMYECKUX M JIPYTUX MNPUPOIHBIX YCJIOBUM, a
TAaKX€ KauyeCTB MOJ3EMHBIX BOJA. B oTiIMUMEe OT MOBEPXHOCTHBIX BOJHBIX HUCTOY-
HUKOB TMPU3HAKU 3arpsI3HCHUS M WUCTOIICHUS TMOA3EMHBIX BOJ OOHAPY>KUBAIOTCS
3HAYUTEIBHO MEJJIEHHEE, CITYCTS MPOI0KUTEIIBHOE BpEMS

B ycnoBusx skcrutyatanuu Boj03a00pOB HEPEIKO HAOMIOAAeTCs yXY/llle-
HUE COCTaBa OTOMpPAeMOM BOJBI, MOITOMY IPHU MPOCKTUPOBAHUU BOJI03a00POB
MOA3EMHBIX BOJ HEOOXOJAMMO OPUEHTHPOBATHCS HE TOJILKO Ha MOKA3aTeIN Kaye-
CTBa BOJIbI, OTIPE/ICJICHHBIEC HAa YYacTKe BO103a00pa B EPHO,I U3bICKAHHH, HO U HA
MPOTHO3a BO3MOYKHOTO M3MEHEHHMs KauecTBa BOJBI BO BPEMEHH. ITO OCOOEHHO
BAXKHO JJIs1 palOHOB ¢ HEOJHOPOJAHBIM XUMHUYECKUM COCTABOM MOJ3€MHBIX BOJI, a
TaKKe JIJISI palfOHOB ¢ HaNOOJBIIIEH BEPOSATHOCTHIO 3arPA3HEHUSI TIOI3EMHBIX BOJI.

[Iporuo3 kayecTBa BOJIbI BO BPEMEHU HEOOXOIUM JIJIsl OTPE/ICIICHUs] pally-
OHAJIBHOTO PEeXXMMa AKCIUTyaTalliu U CPOKa JEUCTBUS BOJI03ab0pa, a TakKe pas-
mepoB 3CO.

ITog3eMHBIe BOJBI B KaueCTBE MCTOUYHHMKA IMHMTHEBOTO BOAOCHAOKCHHUS B
3aBUCUMOCTH OT HA3HAYECHHUS MOTYT OBITh MPUHSATHI IJI1 TMPOCKTUPOBAHUS TIPHU
CIEAYIOIINUX YCIOBUSIX:

- 3amackl MOJ3EMHBIX BOJI YAOBICTBOPSIOT MOTPEOHOCTH B BOJIC MJIM UMEETCS
BO3MOXHOCTh UX HMCKYCCTBEHHOT'O MOMOJIHEHUS;

- KA4eCTBO BOJIbI YJIOBIETBOPSET CAHUTAPHO-TUTUEHUUECKUM TPEOOBAHUSIM

CanlluH;

- KaueCTBO BOJIBI MPU OTKJIOHEHUU OT YKa3aHHBIX HOPM MOXKET OBITh JOBEIE-

HO 10 TpeOyeMOU KOHAUIIUU PA3IMYHBIMU CIOCO0AMM BOJIOTIOATOTOBKH;

- BOJa C OTKJIOHEHUEM OT HOPM IO OTJEJIbHBIM MHTPEIUECHTAM CBOEr0 XHMHU-

YECKOr0 COCTaBa IO Pa3pelieHHUI0 OPraHOB 3/I[PABOOXPAHECHUS MOXKET OBITh

MojiaHa BOJOTIOTPEOUTEIISIM;

- UMeeTcs BO3MOXKHOCTh co3aaTh 3CO Bomo3abopa B COOTBETCTBUU C TPeOO-

Banusimu CanlluH;

- UCTIOJIb30BAHUE MOJI3EMHBIX BOJI JIJIs1 BOJIOCHA0KEHHUS B KaXK/IOM KOHKPETHOM

ciiy4yae HamOoJiee YKOHOMHUYHO TI0 CPAaBHEHUIO C MCIOJIb30BAHUEM JPYTHX HC-

TOYHUKOB BOJIbI;



- HCE3aBHCHUMO OT TCXHHKO-DKOHOMHUYCCKHX COO6p3)KCHHI>i HCITIOJIB30BaHUC
MMOA3CMHBIX BOJ 3alaHO CIICIIHAJIbHBIMHA YCJIIOBUAMHA BOI[OCHa6)KCHI/ISI.
I[JIH IMPONU3BOACTBECHHOI'O BOI[OCHa6)KCHI/IH Ka4dyeCTBO BOJbI C BOI[OHOI[FOTOBKOﬁ
i 0e3 Hee JOJDKHO COOTBCTCTBOBATH Tpe6OBaHI/ISIM TCXHOJIOTUHN NAHHOI'O IIPOU3-
BOACTBA U obOecrieyrBaTh HaUICKAINUEC CAHUTAPHO-TUTUCHUYICCKUC YCIIOBUA pa60T51.

4.3 IIpoexkTrpoBaHUE pe3epBa MOJAYU BOABI.

Bonozabopsl /u1si EHTPAIU30BAHHBIX CUCTEM MUTHEBOTO, MPOU3BOJCTBEH-
HOTO WJIM MHOTO BOAOCHAOXEHHS MO TpeOyeMou HaJeXKHOCTU MOAauu BOABI IIO-
TPEOUTENIO JIENATCA HA TPU Kareropuu. B 3aBUCHUMOCTH OT Kareropuu HaJeKHO-
CTH yCTaHABJIMBAIOTCS JIONMYCTUMbIE CHHXKEHHSI 00BEMOB IOJIa4H BOJIbI U MEPEPDI-
BOB B I10J1a4€ BOJIbI B MIpe/iesiaX YCTAHOBJIEHHBIX CPOKOB.

CHmXeHue noJjauu BOJIbl WM MEPEPHIBBI B €€ Nojjaue MOTPeOUTENI0 BO3HHUKA-
I0T B PE3yJIbTATe HETIOIAJ0K B COOPYXKEHUAX U DJIEMEHTAX CUCTEM BOAOCHAOKEHMS.

Ha ckBaxxuHHOM BO03a00pe K HanboJiee pacpOCTPaHEHHBIM HETIONAIKaM U
NPUYMHAM CHIKEHUS MOJa4M U MEPEpPHIBOB B MOJaue BOABI MOXKHO OTHECTH CIIEHY-
IOIINE:

® II0JIOMKU HacOCOB;
OOpBIBBI BOAOTIOABEMHBIX TPYO;
- pa3pyiieHust (QUIBTPOB CKBAXKUH U MECKOBAHUE CKBAXKHH;
KOoJIbMaTaX GUIbTPOB U NPUPUIBTPOBOI 30HbI;
OTK/IIOYEeHUE (IUIAHOBOE WJIM BHEIUIAHOBOE) CKBAXXMH JUI PEreHepaluu
(GuIbTPOB U NPUPUITBTPOBBIX 30H.

[Ipy MIaHOBOM BBIKIIIOYEHUHM W3 pabOTHl OTIAENIBHBIX CKBAKHUH JUISI PEMOHTA
WIW TIpY aBapuHON CUTYyallMM Uil TApAaHTUPOBAHHOTO OOECTeYeHus! MoTpeduTeneit
BOJIOM HEOOXOMMO UMETh PE3EPB (3arac) CKBaXMH 1 HACOCOB.

KonudecTBo pe3epBHBIX CKBaXXUH U HACOCOB 3aBUCUT OT KaTETOPUU CUCTeE-
MbI BOJIOCHA0XXEHMSI M KoJM4yecTBa pabouyux ckBaxuH. B Tabn. 4.1 mokasaH pe-
3epB ISl CKBaKUHHBIX BOJ103a00pOB.

Tabmuma 4.1
PesepB a1t CKBaKHHHBIX BOJ103a00POB.
Kareropus cucreM BojiocHaOKEHUS
KomiaectBo pado- | Komuuecrso pe3epBHBIX | KonnuecTBO pe3epBHBIX HACOCOB
quX  CKBaXHUH Ha | cxpa)kMH Ha BOJ[03a00pe. Ha CKJIaJie.
BOJ103a00pe. I 1 I I 1 il
Ot 1mo4 1 1 — 1 1 1
Ot 5 o 12 2 1 — 1 1 1
Ot 13 u Gonee 20%* 10* — 10* 10* 10*

* Ucumucnsaercs B % KoIndecTBa pabounX CKBRXUH C OKPYTJIEHUEM B OOJBIITYIO CTOPO-

HY.

PacnionoxeHnne pe3epBHBIX CKBaKMH 3aBUCUT OT CXEMbI B0J103a00pa U TUAPO-
re0JIOTMYECKUX YCIOBUM M JIOJDKHO OOOCHOBBIBATHCS TEXHUKO-IKOHOMHUYECKUMU
pacuetamu. MHorma nomyckaeTcsl MepeBO/l CKBXKHWH Ha (POPCUPOBAHHBIA PEXUM




paboThI (¢ OoMbIIEH MPOU3BOAUTEIBHOCTHIO) UM C OJJHOBPEMEHHOM SKCILTyaTaIHs
paboueil 1 pe3epBHOM CKBaXKUH (C YUETOM KX B3aMMHOT'O BIIUSTHUS ).

Pe3epBHbIE CKBaXKMHBI Ha BOA03a00pax MOJ3EMHBIX BOJI JIOJKHBI IEPUOAUYE-
CKH BKJIFOYATHCS B padOTy Ha CpOK OT 1 10 5 cyT Ui mojziepkaHusi X B pabouem
COCTOSIHMH, O YeM HEoOXOIMMO CHElHaIbHO YKa3aTh B MPOEKTe BoAo3abopa (B UH-
CTPYKIIMH TIO €T0 3KCILTyaTaI|H ).

4.4 Cranuu 1 dTamnbl MPOCKTUPOBAHUS CKBAKWHHBIX BOJ103a00pOB
4.4.1 OO01IMeE MOJI0KEHUI

[TpoekTupoBaHue BO03a00PHBIX CKBAKWH I CHCTEM IICHTPAIM30BAHHOTO
U HEICHTPAIN30BaHHOTO BOAOCHAOKEHHUS W MEPOIPHUATHI MO OXPaHE ITOA3EMHBIX
BOJI OT 3arps3HEHMSI M HCTOIICHMSI OCYIIIECTBIISIETCSI HA OCHOBE cO0opa, 00001IeHus 1
aHaJIM3a MCXOIHBIX JJAHHBIX U MAaTEPHAJIOB MPEIBAPUTEIIBHBIX H3BICKAHUN U MCCIe-
JIOBAaHUM.

Otanbl WM CTQAWHHOCTh TPOCKTHUPOBAHMS CKBOKUHHBIX BOJ03a00POB,
BKJTIOYAsl MPOSKTHI 1O 3aIlMTe MOJI3EMHBIX BOJ OT 3arpsA3HCHUS W HCTOIICHUS, W
OYEPEITHOCTh MPOSKTUPOBAHUS COOPY)KCHUH M JICMEHTOB CHCTEM BOJIOCHAOKEHUS
3aBUCST OT MHOTHX (DAKTOPOB.

OCHOBHBIE U3 HUX:

- CTCTICHb W3YYEHHOCTH M CJIOKHOCTH IPHPOIHBIX M THIPOTCOJOTHICCKUX
yCIIOBUI paiioHa pa3MenieHus Bo103ab0pa;

- CAaHMTAPHO-3ITUACMHOJIOTUICCKHIE U KOJIOTHUCSCKUE YCIIOBHSI,

- BeJIMYMHA BOJONOTPEOICHUS U TPeOyeMOe KaueCTBO BOJIBI,

- TpeOyemasi cucteMa BOAONOTpeOIeHHs (IEHTPaIN30BaHHOE WM HELCHTpaJIU-
30BaHHOE BOJOCHAOKEHHE);

- TEXHUYECKas! CJI0KHOCTh, Pa3MEphl U MEPCIICKTUBEI Pa3BUTHsI 00BEKTOB BOJIO-
CHAOKCHHS;

- BUJIBI paboT (HOBOE CTPOMTENIBCTBO, PACIIMPEHHE, PEKOHCTPYKIUS, PEMOHT
WM JIMKBUJIAIMS CYIIECTBYIOIIMX BO/103a00POB);

- TpeOOBAHUS K PEKHMY SKCILTyaTaIliH BOJ03a00pHBIX COOPYKEHUHN M K HaJIEK-
HOCTH I10/IaYH BOBI TIOTPEOUTEIISIM;

- MHTCHCHBHOCTbH ITOTOKA ITOJ3EMHBIX BOJ M3 CMEKHBIX BOJIOHOCHBIX TOPHU30H-
TOB B KallTUPYEMBIH;

- HAIAYME WIM OTCYTCTBHEC TEPETEKAHMs MOA3EMHBIX BOJ MEXTY CMEKHBIMU
(110 pa3pe’y) BOJOHOCHBIMH FOPU30HTaMH B 30HE JCHCTBUS BO103a00pa.

[TpoekTHas TOKyMEHTAIHMs pa3padaThIiBacTCs B B (APXUTCKTYPHBIN MPOSKT
U CTPOMTEIBHBIA TIPOCKT) WJIU OJHY (CTPOUTEIBHBIM TPOCKT C BBIICICHUEM
YTBEPKIAEMOHN apXUTEKTYPHOU YaCTH) CTAJIHH.

Crnemnuduka paboT 0 COOPYKEHUIO BOA03a00pOB MOA3EMHBIX BOJ HE T03-
BOJISIET 0E30rOBOPOYHO TEPEHECTH Ha ATH PadOThI, MPETyCMOTPECHHBIE OOIIe-
CTPOUTEIIBHBIMH HOPMaMHU.



JlJisi IpOEKTUPOBaHUS BHOBb CTPOSIIMXCS BOA03a00pPOB MOJ3EMHBIX BOJ,
pacipeHusi, peKOHCTPYKIIMU U KalUTaIbHOIO PEMOHTA JEHCTBYIOLIMX BOA03a00p-
HBIX COOPYXEHUI TpeOyeTcs KOMIUIEKCHOE U3y4eHHE MPUPOIAHBIX YCIOBHUM pailoHa
(ydacTka) HaMe4yaeMbIX padOT U MOJyYeHHE OCTATOYHBIX MATEPUAOB Ui pa3pa-
OOTKM PKOHOMHUYECKU-O0OCHOBAHHBIX MPOEKTHBIX PEIICHUH C YYETOM pPallMOHANb-
HOT'O HCIIOJIb30BAHMSI BOAHBIX PECYPCOB M OXpaHbl OKPYKAIOLIEN Cpeabl

[IpoekTpoBaHKIO KPYIHBIX BOJ03a00pOB, BOA03a00POB ISl IIEHTPAIU30-
BaHHBIX CUCTEM BOJOCHA0XKEHUS TOJKHBI MTPEANIECTBOBATh pabOThI 10 pa3BeaKe
MECTOPOKICHUS TOA3EMHBIX BOJ.

B o0uiem cinyuae pa3Benka MECTOPOXKIEHUS MOJ3EMHBIX BOJ HCTOYHHKOB
BOJIOCHA0XEHUSI BBINOJIHAIOTCS B CIEAYIOIIEH IOCIeI0BaTEIbHOCTH: TOUCKH,
IpeABapUTEIbHAs pa3BeliKa, AeTalbHasA Pa3BEAKa U dKCIUTyaTallMOHHAs pa3BeKa.

4.4.2 OneHka 3anacoB OI3EMHBIX

OneHky 3amacoB MOJ3EMHBIX BOJ| CI€AYET MPOU3BOAUTH HA OCHOBAaHUU Ma-
TEPUAJIOB PA3BEIKHU U YTBEPKICHHBIX DKCIIITYyaTallUOHHBIX U MPOTHO3HBIX PECYp-
COB moA3eMHBIX Box /11, 12/.

OKcrlyaTallMOHHBIE 3amachl MOJ3EMHBIX BOJI MO CTENEHU H3YYEHHOCTHU
MoJIpa3/ieNsioTCcs Ha pa3BelnaHHble — karteropun A, B, C; u npeaBapurenbHO
olieHeHHbIe — KaTeropust C,.

Pa3BeganHble MECTOPOXKIECHHSI CUUTAIOTCS MOATOTOBIECHHBIMHU ISl IMPO-
MBIIIJIEHHOTO OCBOEHHUS MPHU COOIOICHNUHN CIAEAYIONIUX YCIOBUM:

- OajaHCOBBIE 3amachl YTBEP>KIEHBI KOMHCCHEH MO 3amacam MOJE3HbIX HC-
KOIAeMbIX;

- YTBEpXKJICHHbIE JKCIUTyaTallMOHHBIE 3arachl JOJKHBI UMETh COOTHOIIIE-
HUE pa3IMYHBIX KaTeropuil cornacHo aeicTBytouielt «Knaccudukanmu sxcrnya-
TallMOHHBIX 3a11aCOB U MPOTHO3HBIX PECYPCOB MOA3EMHBIX BOI»

LlenecooOpa3Hasi CTENEeHb H3YYEHHOCTH MECTOPOKIEHUHM, MOIArOTOBIECH-
HBIX JIJISl IPOMBIIUIEHHOTO OCBOEHHUS, JOJKHA ONPEACNIThCS B 3aBUCUMOCTH OT
CJIOHOCTU THIPOTEOJIOTMYECKUX YCIOBUM, a TaKKe OT 3aTpaT CPEeICTB U Bpeme-
HU, TpeOyeMbIX Ha IMPOU3BOJICTBO Pa3BEIOYHBIX pa0OT.

MecTopoKIeHHsI WM YYaCTKU KPYMHBIX MECTOPOXKICHUU MO CIOXKHOCTH
TUIPOTE0IOTHYECKUX YCIOBUI MOAPa3eisSIOTCs Ha CIASAYIOIUE TPYIIIbL:

- mepBas (1) — mecTopoxaeHus: (y4aCTKH) C MPOCTHIMU THIAPOTEOOrnye-
CKUMH, THAPOXUMHUYECKUMU YCIOBUSMHU CO CITIOKOMHBIM 3aJIeTaHUEM BOJJOHOCHBIX
TOPU30HTOB, BBIIEPKAHHBIX MO MOIIHOCTH U CTPOCHUIO, OJTHOPOIHBIX MO (HUIIb-
TPaIlMOHHBIM CBOMCTBaAM BOJOBMEIIAIONIUX IOPOJ, YTO OMPENETSET BO3MOXK-
HOCTb 3KOHOMHUYECKH 3(PPEKTUBHON pa3BeJKH HAa MECTOPOXKIECHUAX (ydacTKax)
ATOW IPYIIIIBI 3a11aCOB KATETOPUU A;

- BTOpast (2) — MecTOpoxkaAeHHs (Y4aCTKH) CO CIOKHBIMHU THIPOre0JIOTHYe-
CKUMH YCIIOBUSIMH BCJIEJICTBUE HEBBIJEPKAHHOCTU MOIIHOCTH U CTPOCHUS BOJIO-
HOCHBIX TOPU30HTOB U HEOJHOPOAHOCTH (DUIBTPAIIMOHHBIX CBOWCTB BOJOBME-
HIAIOUIUX TOPO/I;

- TpeThs (3) — MECTOPOXKIeHUS (YUaCTKH) C OYEHB CIOXKHBIMU THIPOT€0II0-
TMYECKUMU YCIOBHUSIMU BCJIEICTBHE CUIBHON M3MEHYMBOCTH MOIIHOCTH U CTPOE-



HUSL BOJOHOCHBIX TOPU30HTOB M (DUIBTPALIMOHHBIX CBOMCTB BOJIOBMEIIAIOIINX
MOPOJ WM OTPAHUYEHHOTO (0YaroBOro) pacHpoCTpaHEHUs BOJOHOCHBIX TOpU-
30HTOB, & TAKKE C BEChbMa CIOKHBIMHU THIPOXUMUYECKUMH YCIOBHUSIMHU.

3anacel MECTOPOKJIEHUN BTOPOM TpyNIbl AOJKHBI pa3BeAbIBATHCS B OC-
HOBHOM I10 KaTeropuu B u yacTU4HO 1Mo KaTeropuu A, Tak Kak pa3Beqka Mo 3Toi
KaTeropuu HeuesraecooOpasHa u3-3a HU3KOM 3P(GEKTUBHOCTH U BBICOKOW CTOMMO-
CTH T€0JIOrOpa3BeI0YHBIX padoT.

3anacel MECTOPOXACHUHN (YYacTKOB) TpPEeThEH TIPyMNIbl JIOJKHBI Pa3Be.bl-
BaTbCsl B OCHOBHOM T10 KaTeropuu B u, yactuyHo, kareropuu C;.

BrisiBrieHHBIE B IIpoliecce MOMCKOB 3amnackl kateropuu C, cienyeT y4yuThl-
BaTh MPHU COCTABICHUU CXEM KOMIUJIEKCHOTO MCIOIb30BaHUSA M OXPaHbl BOJI, BO-
JOXO35MCTBEHHBIX 0alaHCOB U NPH IJIAHUPOBAHMM JANbHEHIIUX pPa3BEIOYHBIX
paboT Ha MO/I3EMHBIE BOJIBI.

[Ipu oTcyTcTBUM pa3BeaHHBIX 3amacoB sl BOA03a0OPOB C MPOU3BOAU-
TeTBHOCTHIO 10 5000 M/CYT BBIGOP ¥ 0GOCHOBAHHE BOIOMCTOUHHKA IOMYCKACTCS
MPOU3BOJIUTDH [0 UMEIOLUIUMCS MaTepHraliaM MOUCKOB, a TaKXe pa3BEIKHU, BBIMOJI-
HEHHOW 17151 11000ro IPyroro Ha3HayeHUsl B JAHHOM paiioHE, M TaHHBIM 00 00-
IIeM T'€OJIOTUYECKOM M THJIPOTE€0JIOTMYECKOM CTPOCHUHM, BBIJIaBAEMBIM TOCYyAap-
CTBEHHBIMU OpraHaMH T'€0JOTHYECKOM CITyKOBbI.

[Ipu oleHKe MOJA3EMHBIX BOJOMCTOUYHHMKOB JIOMOJHUTEIBHO HEOOXOAMMO
YUUTHIBATH:

- COOTBETCTBHE 3aMacOB MOTPEOHOCTH B BOJIE, a IIPU HETOCTATOYHBIX 3aria-
caX — BO3MOKHOCTh MX YBEJIMWYEHHUS 10 pACUETHOW MOTPEOHOCTU MYTEM HUCKYC-
CTBEHHOT'O TOTIOJTHEHUS;

- HaJM4YMEe Pa3pellieHUus OpraHOB rOCYJApPCTBEHHOTO YIPaBJICHUS IO MPHU-
POJIHBIM pecypcaM U OXpaHe OKpYyXkKalollel cpe/ibl Ha UCIOJIb30BaHUE MOI3EMHBIX
BOJ JUIsl MPOU3BOJACTBEHHOTO BOJOCHAOKEHHUS WM OPOILECHHS CEIbCKOXO35H-
CTBEHHBIX yTOAMI.

CocraB, 00beM U JETaNbHOCTb U3bICKATEIBCKUX PA0OT B KaXKJJOM KOHKPET-
HOM CJIy4ae clie[yeT ONpelesiTh UCXOs U3:

- CTENeHM CI0XXHOCTU MPUPOAHBIX YCIOBUHN palioHa pa3MelleHHs] BOJ03a-
00pOoB;

- TUAPOTeOJOTNYECKON N3YUEHHOCTH pailoHa;

- BEJINYUHBI BOJONIOTPEOIICHHUS;

- CTaJIuy MPOEKTUPOBAHUS U TPEOYyEeMON CUCTEMbI BOJIOCHA0KEHHS 0O0BEKTA
(eHTpanu30BaHHAS UM HELEHTPAJIM30BaHHAs ).

Matepuaiibl U3bICKaHUM U 00cie10BaHus paiioHa (yyacTKa) JUIsl MPOEKTH-
PYEMOI'0 CTPOUTEIHCTBA HOBBIX, MJIM PEKOHCTPYKIMH JEHCTBYIOIIUX BOJ103a00p-
HBIX COOPY>KEHUHN NOIKHBI OBITh TOCTATOUYHBIMU JJIs1 pa3pabOTKU IKOHOMHUYECKHU
U TEXHUYECKH OOOCHOBAHHBIX PEIICHHM C Yy4eTOM paldOHAIBHOTO MCIOJIb30Ba-
HUS IPUPOIAHBIX PECYPCOB U OXPaHbI OKPYKAIOLIEH CpeIbl.

Bbi6op uCTOYHMKA BOJOCHAOXKEHMS JIOJDKEH MPOU3BOAUTHCS C YUETOM
TpeOOBaHUM, MPEAbABISEMbIX MOTPEOUTENIMU K KayeCTBY BOJABI U YCIOBHIM
AKCIUTyaTalluy (TOCTOSIHHBIN WJIM MEePUOAMYECKHN BOAOOTOOpP, MOMYCTUMBIE TO-
HUKEHUS! HArlopoB U T.1.) B cootBeTcTBUU ¢ ['OCT 2761.



4.4.3 T'eodusndeckre UCClIeI0BaHUS

Ocob6oe MecTo Mmpu MPOBEJACHUN PA3BEAOUYHBIX PAa0OT 3aHUMAIOT Teou3u-
YECKHE HMCCIEOBaHUS BOJ03a00PHBIX CKBAXKUH, KOTOPBHIE CIEAyEeT MPOBOJAUTH
IS

- OMpENENeHHs] TeoJIOTO-JIUTOJIOTHYECKOTO pa3pe3a CKBAXKUHBI U OLEHKU
(UIBTPAIlUOHHBIX CBONCTB MOPOI;

- OTIpeJIeNICHUs T€OMETPUUYECKUX IMapaMeTPOB CKBAKHUHBI,

-OLICHKW TeXHUYECKOTO COCTOSHUS U TOYHOTO OIpPE/EICHUS PACIIOI0KEHUS
o0caJIHbIX TPYO;

- ONIPE/ICJICHUS] HAIIPABJICHUS U CKOPOCTH JIBM)KEHUSI TPOMBIBOUYHON U TLIa-
CTOBOM JKHJIKOCTEH;

- 30HBI MOTJIOICHHUS;

- HIHTEPBAJIOB M KauyecTBa IIEMEHTHUPOBAHUS 00CAHBIX KOJOHH.

['eodpusuueckue wuccinenoBanusi 00s3aTEIbHBI B MPOIECCE MPOBEICHUS
pPa3BEJOYHBIX PAOOT, pa3BEIOUYHO-IKCIUIYaTAIIMOHHOTO OYpEeHUS U MPEINPOCKT-
HBIX UCCIICIOBAHUUN M JTOJDKHBI OBITH PEAYCMOTPEHBI B IMPOCKTHOM JOKYyMEHTa-
uun (cm.tabn.4.1).

4.4.4 Dtansl NPOEKTUPOBAHUS

[IpoexTrpoBaHKe KPYMHBIX BOJ03a00POB, KaK MPABUIIO, OCYILIECTBIIAECTCS B
7IBa HTana:

[lepBeiif aTam — pa3BeiKa CO CMETHBIMU pacue€TaMU CTOMMOCTH.

Bropoii atan — cTpoUTENbHBINA MPOEKT CO CMETHBIMU pacdeTamMH CTOUMO-
CTH.

Jlist pa3BeIKH MECTOPOXKACHHS MOJ3EMHBIX BOA HEOOXOoauMo OypeHue
3HAYUTEIBHOTO KOJIMYECTBA CKBAXXUH PA3TUYHBIX TUIOB (ITIOMCKOBBIE, Pa3BEIOU-
HbIE, pa3BeAOYHO-IKCIUTyaTal[MOHHbIE, HAOIIOAATENIbHbIE) U BBIMOJIHEHUE OOJIb-
moro o0beMa OnbITHBIX padoT. [IpoOypeHHbIe Ha ATarne W3bICKAHUI CKBa)KHHBI,
UMeIole HeoOXOIUMblE  HKCIUTyaTallMOHHBIE MOKa3aTeNld Mo 1eOUTy U Kaye-
CTBY BOJbl B JajbHEHIIIEM BKIIIOYAIOTCS B AKCILTyaTalMIO B KAYECTBE MOCTOSHHO
JEUCTBYIOIINX BOJ03a00PHBIX COOPYKEHHIA.

Ha sTane pa3paboTku nmpoekTa cUCTeMbl BOJOCHAOKEHUS B L[EJIOM MOXKET
OBITH BBIJIEJICHA OUYEPEAHOCTh MPOEKTUPOBAHUS T€X WM HHBIX COOPYKEHHI BO-
no3abopa.

Ha »TOoM »sTame BBINMOJHAIOTCS MPOEKTHO-U3BICKATENIbCKUE PAOOThI IS
onpexaenenus rpanull 3CO U MporHo3a KauecTBa BOAbl BO BPEMEHHU.

[IpoexkTrpoBaHKe UCTIOIB30BAHUS U OXPaHbI MOJI3EMHBIX BOJ MOXKET TaKkKe
OCYIIECTBIISITBCS U B COCTaBE MPOEKTOB, K IPUMEPY, MPOEKTOB KPYIHBIX 00bEK-
TOB TPOMBIIIJIEHHOCTH WJIM CETLCKOTO X035UCTRA.

[IpoexTupoBanue BOJ03a00pOB AJII CUCTEM HELEHTPATM30BAHHOTO BOO-
cHaOXeHMsI (0/IHA - TPU CKBAXKUHBI, BKJIIOYasi Pe3EPBHBIC) U OJMHOYHBIX BOAO3a-
OOpHBIX CKBa)XHMH, KaK MPAaBUJIO, BHIMOIHAETCS 0€3 MpeIBapUTEIbHBIX N3bICKAHUM
B OJIUH 3Tall — CTPOUTENIbHBIN MPOEKT CO CBOJHBIMU CMETHBIMU pacyeTaMu CTOU-
MOCTH.



Tabnuya 4.1

YcnoBus IMPUMCHCHUA MCTOZ0B FO(l)I/I3I/I‘ICCKI/IX I/ICCJ'ICI[OBaHI/Iﬁ BOI[O33.6OPHBIX CKBaXXUH

MeTonasl ucciaenoBaHuii

CxBaxuHa

B PBIXJIBIX IOPOJIAX

B TPCHIMHOBATBIX, TCPPUICHHBLIX, XUMHNYC-

CKUX
¥ OPTaHOTEHHBIX TOPOJaX
oe3 C oe3 C
oOcaj- o0caTHbIMU 00caHbIX o0caHbIMU
HBIX TpyOamu TpyO Tpybamu
Tpy6
& | DyeKkTpudecKuii €CTECTBEHHOI' O 00513aTEJIbHO
8 | KapoTax AIEKTPUUYECKOro | 00s13a- 0053aTeNIbHO
GE( nosist (T1C) TEJIbHO
S KAKYLIUXCS 00513aTENBHO
f COMPOTUBIICHUN | 00s13a-
= (KC) TEIBHO
% PannoakTuBHbIN ramMmma KapoTax | 00s13a- npu  HEoOXOo- | 00sA3aTeNbHO npu  HEoOXO0JIHUMO-
= | KapoTax (I'K) TEJIbHO JTMMOCTH CTH
2 ramMmma-ramma 00s3a- npu  HEoOXOo- | 00sA3aTeNbHO npu  HEoOXO0JIHUMO-
§ kapotax (I'TK) | tenpHO JTMUMOCTH CTH
2 HEUTPOHHBIN 00s3a- npu  HeoOXo- | Mpu  HEoOXOJUMO- | IpU  HEOOXOIUMO-
2 kapotax (HK) TEJIbHO JMMOCTH CTH CTH
? KasepHomerpus u npodunemerpus 0053aTeIbHO 0053aTeIbHO
~ | CKkBaKMHHAs pacX0JIOMETPHSI 0053aTeIbHO 0053aTeIbHO
OnTHyeckue MeTo 1l UCCIIEI0BAHNUS 0053aTeIbHO 0053aTeIbHO
XHUMHUYECKHE HCCIIEJOBAaHUS 00s3a- 00s3aTeNbHO | 00s13aTEIBHO 00s3aTeNbHO
TEJIBHO
L2 MKpPOOHOJIOTUYECKUE UCCIIEA0OBAHMS 00s3a- 00s3aTeNbHO | 00s13aTEIBHO 00s3aTeNbHO

TCJIBHO




[TpoekTrpOBaHKE OJWHOYHBIX CKBOKWH HAa BOJMY M CKBKHWH JIJI HEIICH-
TPAIM30BAaHHOW CHCTEMBI BOJOCHAOKCHUS Ha TEPPUTOPHUAX, TIE Pa3BEIOYHBIC
paboThI 71 OIICHKH 3aI1acoB MOJI3EMHBIX BOJ] HE TIPOBOIMIMCH, 00OCHOBBIBAFOTCS
JaHHBIMH 00 OOIIEM Te0JIOTHYECKOM W THAPOTCOJOTHYECKOM CTPOCHUHU palioHa
NPOEKTUPOBAaHUSA BO/I03a00pa C HCIOJIB30BAaHHEM MATEPHAIIOB TIO0 OIOPHBIM
CKBa)KHMHAM.

OnuHOYHBIC CKBAXUHBI HA BOAY (0€3 MpeaBapUTEIbHON pa3BEIKH B TOUKE
WX 3aJI0KCHHsI), KaK TPaBWIO, JODKHBI TPOSKTHPOBATHCSA KaK Pa3BEIOYHO-
AKCILTyaTallMOHHBIE. DTO OOBSICHICTCS SKOHOMUYCCKUMH COOOPKECHUSIMH U TEM,
YTO JIaHHBIC OTMPOOOBAHUS Pa3BEIOYHONW CKBKWHBI HE BCETJIa MOTYT OBITh JKC-
TParoJUPOBAaHBl Ha CKBAXXWHY OOJIBIIETO JUAMETpPa, T.K. BOJOOT/Ia4a 3aBUCHUT HE
TOJIBKO OT THIPOTCOJIOTHYECKUX YCIOBHHM y4acTKa, HO U OT KOHCTPYKIIUU CKBa-
’KUHBI U, B OCOOCHHOCTH, €€ BOJJOTIPUEMHON YaCTH.

OnuHOYHBIC BO/I03a00PHBIC CKBAKUHBI TAKKE MPOSKTHPYIOTCS KaK pas3Be-
JTOYHO-IKCIUTYaTaIlMOHHBIC HA CJIIOYKHBIX IO T'€0JIOTHYECKOMY CTPOCHHIO, THAPO-
T'COJIOTUYECKUM U TUAPOXUMHUYCCKUM YCIIOBUSM YYaCTKaX.

B mpoekTe pa3BenoYHO-IKCILTyaTallMOHHONW CKBKMHBI COBMEINAIOTCS pa-
OO0THI IO pa3BeqKe, OMPOOOBAHHIO M COOPYKEHUIO BOJI03a00pa.

Pa3BeouHO-3KCIUTYyaTallMOHHAs CKBa)KMHA MOXET OBITh IepeBe/cHA B
AKCIUTYaTAllHOHHYIO, €CITU OMPOOOBAHME BCKPHITOIO BOJAOHOCHOTO TOPH30HTA U
UCCIICIOBAaHNE XWMHKO-0aKTEpHUOIOTHYECKOTO COCTaBa BOJBI MO 3aKITIOYCHHIO
OpPraHOB CAHWTAPHOTO HAI30pa JalTH IOJIOKHUTEIbHBIE pe3ynbTaThl. OObeMbl
po0 BOJIBI, BUIBI aHAIIN3a B ONpeiesieHnid puBeacHBI B [Ipunoxenun [12

[IpoekT m000I pa3BeTOYHO-IKCIUTYaTAIIHOHHOW CKBaXUHBI TOJDKEH pac-
CMaTPHUBATKLCS TOJIBKO KaK MPOCKT OypeHUs U ONPOOOBaHUS CKBAXHHBI, HO HE KaK
MPOEKT BOJ03a00PHOTO COOPYKCHHS B 3aBEPIICHHOM BHJE, TaK KaK B MPOIECCE
OypeHHS B TCXHOJOTHIO U KOHCTPYKIIUIO CKBaKUHBI BHOCSTCS KOPPEKTHBBI MPH-
MEHHUTEIBHO K PEaTbHO BCTPEUCHHBIM YCIIOBHUSIM.

[TpoekT OypeHUs pa3BeIOYHO-IKCIUTYaTAIlMOHHOW CKBa)KMHBI HA YYaCTKE
NPOEKTUPOBAaHUS BOJ03a00pa B IIETIOM MPEICTABIACT COOOH CaMOCTOSATEIBHBIN
TEXHUYCCKUH JOKYMCHT.

dakTHYeCKHe MaTEPHAIIBI 110 MPOOYPEHHON U OMPOOOBAHHON Pa3BEIOYHO-
OKCILTyaTallMOHHON CKBa)KWHE, MTPOBEPCHHBIC M TIOJIIMCAHHBIC MPOCKTHOW Opra-
HU3aIKMEH (aBTOpaMH ITPOEKTA), SBISIOTCS OCHOBHBIM TEXHHUYCCKUM JIOKYMEHTOM
JUTSI TIPOCKTUPOBAHUS OCTAJIBHBIX COOPY)KCHHH U 3JIEMEHTOB CKBaKMHHOT'O BOJIO-
3abopa.

OTan NpoeKTUPOBaHUs CKBRXMHHOTO BOj03a00pa Ha 0Oa3e JaHHBIX pa3Be-
JOYHO-IKCIUTYaTaIlMOHHOW CKBa)KHMHBI, IIEPEBEICHHON B 3KCILIyaTallHOHHYIO, BBI-
TIOJTHSICTCS B JIBE OUCPE/IN:

nepBasi ouepeib — MPOCKT Pa3BEIOYHO-IKCILTYaTallMOHHON CKBaYKUHBI,

BTOpasi 04epelb — CTPOUTEIBHBIN MPOESKT BO103a00pa B IIEIIOM.

[TpoeKThl CKBa)XXWH Ha BOJY, IPOEKTHI 10 OXPaHE MCTOYHHUKOB BOJOCHAO-
KCHUS OT 3arPsA3HCHUS U UCTOICHHUS, KaK MPaBUJIO, SBJISTIOTCS COCTABHOM YacThIO
MPOEKTa CUCTEMBI BOJIOCHAOKEHUSI 00BEKTa 3a MCKIIOYCHHEM CIEIYIOMINUX CIY-
YaeB:



® IIPOEKTHPOBAHME CKBAXXMH B3aMEH BBILLIEIIINX U3 CTPOS;
® IIPOCKTHUPOBAHUE JTOMOJHUTEIBHBIX PA0OUUX WM PE3EPBHBIX CKBAXKUH
Ha CYIIECTBYIOLIUX BO/I03a00pax;

® pa3paboTKa MPOEKTOB HA PEKOHCTPYKIMIO (KalUTadbHBII pPEMOHT)
CKBa)KUH;

e npoektupoBanue 3CO 1is ACHCTBYIOUIUMX BOJ03a00pOB, HE UMEIOLIUX
ycTaHoBA€eHHBIX 3CO win npoekTupoBanue HOBBIX Ipanul] 3CO B ciyyasx, BO3-
HUKIIUX WIM TPEACTOSUIMX U3MEHEHMM SKCIUTyaTallud MCTOYHUKOB BOJIOCHA0-
KEHUSI.

Orany cOOCTBEHHO MNPOEKTHPOBAaHUSA BOA03a00pa MNpPENIIECTBYIOT IMpe.-
MPOEKTHBIE PAO0ThI, BKIIOYAIOLIHUE:

e cOOp MCXOAHBIX JAHHBIX C 3aKJIIOUEHUEM O THAPOT€OJIOrHYECKUX YCII0-
BUSAX;

® CaHUTApPHO-TEXHHYECKOE 00cieoBaHne 00bEKTa BOJIOCHAOKEHHUS.

Ecnu Ha cxemax IUIaHMPOBOYHBIX OTPAHWYEHUH B T€HEpaIbHBIX IUIaHAX
3aCTPOMKH TEPPUTOPUU U PA3IUUYHBIX OOBEKTOB 30HBI CAHHUTAPHOM OXpaHbI UC-
TOYHHUKOB BOJOCHAOKEHHUS HE IMOKa3aHbl, TO Ha CTAJUU BBHIOOpA TUIOMIAAKHU IS
MPOEKTHO-U3BICKATENICKUX padOT MO CTPOUTENBCTBO BOI03a00pa onpeaensieTcs
BO3MOXHOCTh co3anusa 3CO. Onpenenstorcss OpUEHTUPOBOUHBIE TpaHulibl 3CO
Y BO3MOXHbIE HCTOYHHUKH 3arpsi3HEHHUS.

® TEXHUKO-3KOHOMHUYECKOE€ OOOCHOBAHHME WHBECTULUNA B CTPOUTEIHCTBO
MPOEKTUPYEMOTO BOJ103a00pa HA OCHOBAaHUHU CXEMBI pa3MEIleHHs BCEX COOpYyxKe-
HUHN U 3JIEMEHTOB CUCTEMbI BOJIOCHA0KEHHUSI.

Oranbl U 04epeHOCTh MPOEKTUPOBAHUS B KAXKJIOM KOHKPETHOM Cllydae
BBITEKAIOT U3 PEUICHUS T€OJIOTHYECKOM Cly>KObl TIPH BbIJaue 3aKa34MKy COTJia-
coBaHMs (TUIPOreOJOTMUECKOro 3aKII0UEHNs) Ha 3200 MOA3EMHbBIX BO/I.

['unporeonoruyeckoe 3aKiIOYEHHE SBISETCS MUCXOJIHBIM JTOKYMEHTOM JIJIs
MPOEKTUPOBAHHUS, ONIPEIEIIAeT BOZMOKHOCTh UCIIOJIBb30BaHUS MOI3EMHBIX BOJ KaK
MCTOYHUKA BOJIOCHAOKEHHMSI M COJEPIKUT PEKOMEHAIIMU IO POEKTUPOBAHUIO.

B 3aBUCMMOCTH OT M3YYE€HHOCTH U CIIO)KHOCTU THUAPOT€OJIOTHYECKUX YCIIO-
BUI paiioHa (y4yacTka) MPOEKTUPOBaHUs BOJ03a00pa, ornpenenseMoil o [lpunoowce-
Hue B, B 3aKJIIOUYEHUH M3JIaratoTcsl PeKOMEHAALMU 10 BUaM PaboT, HEOOXOAUMBIX
JUISL TIOYYEHHUsI IPOSKTHOM MPOU3BOAUTEIBHOCTH BO/103a00pPa, YKa3bIBAIOTCS Mapa-
METphl HAMEYEHHOT'0 K HCIOJIB30BAaHUIO BOJOHOCHOTO TOPU30HTA, KAYECTBO BOJIbI,
TUIIBI
MPOEKTUPYEMBIX CKBAKUH (pa3Be0YHbIC, pa3BEeJOYHO-IKCILTyaTal[MOHHBIE, DKCILTY-
aTallMOHHBIE U Jp.), IEPEUYEeHb OMOPHBIX CKBAXUH U THIPOTr€0JIOTMYECKHX OTYETOB
(MaTepualioB UCCIICIOBAHMI ), TIO PaiioHy (Y4acTKy) MIPOSKTUPOBAHUS BO103a00pa.

B 3akir0ueHuM COTJIACOBBIBAIOTCS OPUEHTHPOBOYHBbIE TrpaHulbl 3CO wu
npeajiaraeTcsi METOJMKa pacueTa oKoH4YaTenbHbIX rpaHul] 3CO ¢ ykazaHuEM Iie-
peuHsI HEOOXOUMBIX PadoT.

B cootBeTcTBUUM C AOrOBOPOM M 3aJaHMEM Ha MPOEKTHbIE pabOTHI HA CTa-
VU TPOEKTUPOBAHUSI CKBAXKUHHBIX BOJI03a00pOB MOTYT OBITh BBIJEICHBI BHJIbI
WM KOMIUIEKCHI CTPOUTENBHBIX padoT.
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[Ipu npoekTUpOBaHUU CKBOXXKHMHHBIX BO03a00pPOB HEOOXOIUMO YUUTHIBATH
pELICHUs], IPUHATHIE B YTBEPKIAECHHOU I'PaIOCTPOUTEIBHON TOKYMEHTAIMU - PE-
TMOHAIBHBIX IUIAHAX, TE€HEPAIIbHBIX IJIaHAX ITOCEJIICHUM U TEPPUTOPUM, AETANIb-
HBIX IUIaHaX YacCTH TOCEJICHUH, MPOMBIIUJICHHBIX M APYTHX (DYHKIIMOHAIBHBIX
30H.

Kpome 3TOro, He0OX0IMMO YUUTHIBATH YCJIOBUS, M3J0KEHHBIE B IIporpaMmax u
TEHEPAJIbHBIX CXE€MaxX KOMIUJICKCHOTO HCIOJb30BAHUS U OXPaHbl BOJAHBIX PECYp-
COB KOHKPETHOT'O PETMOHA.

[IpoexkTupoBaHNE HOBHIX W pPACHIMPEHUE CYIIECTBYIONIUX BOJ103a00pPOB
OCYIIECTBIIAETCS NMPU HAIMYUUA PELICHUS COOTBETCTBYIOLIETO OpraHa HCIIOJHU-
TEJIbHOM BJIACTH.

4.5 OcobeHHOCTH TPOEKTHUPOBAHUS U COOPYKEHHS BOJ103a00PHBIX
CKBa)KUH

[Ipu mpoekTUpOBaHUM CKBaXXUH JJIsI pa3MelleHus: OypoBOro arperara
HEOOXOUMO TPEAYCMOTPETh OTBOJ 3eMelbHbIX yuacTkoB oT 0,04 mo 0,12 ra,
pa3Mepsl KOTOPBIX 3aBUCST OT TUIA OYpPOBOTO arperara.

[Ipu mpoexTupoBaHUM BOJ03a00PHBIX CKBAaXXKUH HEOOXOIWMO YUUTHIBATH
YCIIOBHSI UX PACIOJOXKEHUS OT MaruCTPaJbHBIX Ta30MPOBOAOB M HE(TEIPOBO-
JI0OB, OT aBTOMOOWJIBHBIX JIOPOT MEXKIOCYIapCTBEHHOTO W PECHyOJUKAHCKOTO
3HaueHUs coryiacHo Tabmui 4.2-4.4. .

Tabnuua 4.2
Pacrionoxenust CKBaXKMH OT MaruCTPalibHBIX ra30- ¥ HEPTEIPOBOIOB

Paccrosinue,m
MarwuctpanbHble
["azompoBoOIbI Hedrenposonb u HedTe-
VYcnoBHBIM KJ1acca MIPOIYKTOMPOBO/IBI KJlacca
TUaMeTp, MM

I II 1Y 11T II I

300 u He MeHee 30 30 30 - - -
Cs. 300 - 50 - - - -
» 300 mo 500 - - - 30 - -
» 300 » 600 50 - - - - -
» 500 » 1000 - - - - 30 -
» 600 » 800 100 - - - - -
» 800 » 1000 150 - - - - -
» 1000 » 1200 175 - - - - -
» 1000 » 1400 - - - - - 50
» 1200 » 1400 200 - - - - -
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Tabnuua 4. 3
Pacrionoxenust Boj03a00pHBIX CKBKMH OT aBTOAOPOT

Y4acTku goporu Paccrosinue, m
[locTpoeHHbie B 00X0J rOPOAOB C MEPCHEKTUBHONW YHUCIIEH- 150
HOCTBIO HaceJIeHHs CBhINIE 250 ThIC. Yell.
To ke, YncIIEHHOCThIO 10 250 THIC. Yejl. U Ha MoJbe3ax K 100
0JIACTHBIM M KPYITHBIM MPOMBIIIICHHBIM IIEHTPaM.
Ha octaibHOM NPOTSXKEHUU TOPOT. 50
Tabnuna 4.4
Pacnonosxenust Bo/103a00PHBIX CKBKUH OT JIMHUM dJIEKTpoIiepeay
Hanpsixenne Hanpsixenue
B TUHUIX Paccrosiaue, m B TUHUIX Paccrosiaue, m
3JIEKTpOIIepeauH, 3JIEKTpOIIepeauH,
kB kB
o 1 2 150 — 220 25
1-20 10 330 -550 30
35 15 750 - 800 40
110 20

MecTopacmonoKeHus: CKBaXKUH CIEAYeT YCTaHaBIMBATh MyTEM 3aKperuie-
HUS UX YCThs pernepamu. Ha HUX JHOKHBI OBITH COCTABIEHBI aKT M CXEMa, B KO-
TOpPOW yKa3bIBaeTCS MPUBSI3KA CKBAKUHBI K IMEIOIIUMCS Ha MECTHOCTH TPEM I10-
CTOSIHHBIM OPUEHTHpaM (CTPOSHUSI, CYIIECTBYIONINE CKBaKUHBI U T.1.), PACIIOJI0-
’KCHHBIM BOJIM3U WJIH B KOOpJIWHATAX.

B mpoekTax Bo103a00pPHBIX CKBOKUH HapsAy ¢ KOHCTPYKIIHEH, TpeboBa-
HUSIMU K OYpEeHHIO, 000pY/IOBaHUIO M ONMPOOOBAHUIO MPUBOAUTCS TEPEYCHD OC-
HOBHBIX MaTE€pPUAIOB, HEOOXOIUMBIX JJII COOPYKEHHUS CKBaXXHH ((DUIBTpOBast KO-
JoHHA; oOcaaHbie TPYOBl U OalIMaku; MOPOAOPA3PYIIAIOIINN UHCTPYMEHT, BOJIA,
TJIMHA; PeareHThl, HeOOXOIUMBIC ISl TIPUTOTOBIIEHUSI OYPOBBIX PAcTBOPOB; IIE-
MEHT | JpyTHe TaMIIOHa)KHBIE MaTEpHUaJIbl; IeCYaHO-TPABUIHBIE CMECH).

K mpoektaM B0103a00pHBIX CKBaXXWH riayouHo# Oosiee S00 M pa3pabarsbi-
BaIOTCSI:

o [Ipoexm npouzsoocmea pabom (I1I1P)
B KOTOPOM YKa3bIBAIOTCSA:
* TIOATOTOBHUTEIbHBIC PAOOTHI;
* TEXHOJIOTHUSI OypeHus, 000pyI0BaHUs U OPOOOBAHMS CKBAKIHBI;
* pabOTHI 1O JEMOHTaKY OYpOBOr0o 000pyA0BaHUS U 0JaroycTpoicTBy Teppu-
TOPUH;
* MEpPONPHUATHUS IO TEXHUKE 0€30MaCHOCTH.
o [Ipoexm opeanuzayuu cmpoumenvcmea (I10C).
o CmpoumenvHulil U 2eHEPATbHBIN NIAH U MEeXHON0SUYeCKas Kapma.
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[Ipu coopyxkeHun BOJ03a0OPHBIX CKBaXuH Tiyounod go 500 M moryt
ObITh Hcnonb3oBaHbl TUNOBBIE [IIIP. ITpoekTsl mpous3BoACcTBa padboT pa3zpadarhl-
BAIOTCSl CHELUATU3UPOBAHHBIMU OYpPOBBIMH OPTraHM3ALUSMU WM IO 3aJaHUI0
MOJPSATIHON opraHu3auuu (MCTONMHUTENS OypoBBIX PabOT) — TeHepaIbHOW Mpo-
€KTHOM OpraHu3aluen.

Bbypenne He MoOXeT ObITb HayaTo 0€3 T€0JOro-TEXHUYECKOTo Hapsaa
(I'TH), [ITP u ITIOC, B x0TOpOM H3IaraeTcs MOpsI0K COTJIacOBAHHS JIEWCTBUM
3aKa3yMKa U MOAPSAIYUKA Ha CTPOUTEILHOM OOBEKTE.

B npouecce OypeHus: CKBaKMH BC€ BHUbI paOOT U OCHOBHBIE MOKa3aTENH
(mpoxoaka, nuameTrp OypOBOrO0 MHCTPYMEHTA, KpEIJIEHWE M W3BJIEUEHHE TpYO,
LEMEHTalMsA, 3aMephbl YPOBHEH BOJBI U JAPYTHE ONEpaliu) CIEAyeT OTpakaThb B
OypoBoM >xypHane. Ilpu 3TOM cineayer oTMeuaTb HAMMEHOBAHWE IMPOMJIEHHBIX
MOPOJ, IBET, TNIOTHOCTH (KPEMOCTh), TPEIIMHOBATOCTD, IPAHYJIOMETPUUYECKUNA CO-
CTaB MOPOJ], BOAOHOCHOCTh, HAJTMYKE U BEJIMYMHY NPOOKU MPU MPOXOJKE IIIBIBY-
HOB, MOSIBUBIIMICS M YCTAaHOBUBIIMKCS YPOBEHb BOJbI BCEX BCTPEUYEHHBIX BOJIO-
HOCHBIX TOPU30HTOB, MOTJIOLIEHUE MPOMBIBOYHOM JKUJIKOCTU. 3aMep YPOBHS BO-
Ibl B CKBOXHHAX MpU OypeHUH CIEAyeT MPOU3BOAUTH Mepe] HadyajlioM padoT
K01 cMeHbl. B (OHTaHHPYIOMUX CKBAXKMHAX YPOBHU BOJIbI CIEAYET U3MEPSIThH
MyTeM HapalluBaHus TPyO WIIM 3aMEpPOM JIABJICHUS BOJIbI.

B npouecce OypeHus B 3aBUCMMOCTH OT (PAKTHYECKOTO T'€OJOIMUECKOro
paspesa JOMyCKaeTcs B IPEAENIax YCTAaHOBICHHOTO IPOEKTOM BOJOHOCHOTO TOpPH-
30HTa KOPPEKTUPOBKA OYpOBOM OpraHu3anueit riyOuHbl CKBaXKUHBI, TUAMETPOB U
IIIyOMHBI TOCAJKU TEXHUYECKMX KOJOHH 0€3 M3MEHEHHS SKCIUTYyaTalluOHHOTO
aUaMeTpa CKBaKMHBI. JluaMeTp 3KCITyaTallMOHHON KOJIOHHBI MOKET OBITh U3Me-
HEH TOJIBKO IO COTJIACOBAHMIO C MPOEKTHOM opraHuzanueil. Buecenue usmene-
HUW B KOHCTPYKIIMIO CKBa)XMHBI HE JIOJDKHO YXYIIIATh €€ CAHUTAPHOI'O COCTOS-
HUS U IPOU3BOIUTEILHOCTH.

['nuna, Boga, OypoBbie pacTBOPHI C MPUMEHEHUEM PA3JIMYHBIX KOMIIOHEH-
TOB U TpaBUifHbIE OOCBHINIKH, UCTIOJIb3YEMbIE IIPU COOPYKEHUU CKBXXHH HA BONY
JOJIKHBl MMETh CAHUTAPHO-TUTMEHUYECKUE CEPTUPUKATEHI.

[Ipy HamUyuU arpeccUBHBIX BOJ JOJKHA MPEIyCMaTPUBATHCS aHTUKOPPO-
3MOHHAs 3aluTa 00CaAHBIX TPYO WM MPUMEHSTHCSA TPYObl U3 MaTEPUATIOB CTOM-
KHX K KOPPO3HH.

st obecrieueHrss MPEeTyCMOTPEHHOTO TMPOEKTOM TI'PaHYJIOMETPUUECKOTrO
cocTaBa MaTepuana oOCHIIKA (PUIBTPOB CKBAXUH TJIUHUCTHIE U MEJIKOIECYaHbIe
(bpakuuu 10JKHBI ObITh yIalleHbl OTMBIBKOH, a Mepe;] 3aChIKOW OTMBIThIA MaTe-
puan cieayer npoae3uHPUIUPOBaTh.

O6naxxenue GUIBTpa B MPOLIECCE €TI0 OOCHINKHU CIEAYET IPOBOJUTH IMyTEM
MOAHSATHS KOJIOHHBI 00CaIHBIX TPYO Kaxawli pa3 Ha 0,5 — 0,6 M mociie 0OCKIKU
ckBakuHbl Ha 0,8 — 1 M 1o BbicoTe. BepxHss rpanuiia oOCHIIKH JOJKHA OBITH
BbIllIe paboueil yacTu pUiIbTpa HE MEHEE YEM Ha 5 M.

[IpoBepka TEXHUYECKOTO COCTOSIHUS BHOBb COOPY)KAa€MbIX U CYIIECTBYIO-
IIMX CKBAXHUH B 3aBUCUMOCTH OT KOHCTPYKIIMU OCYILECTBISETCS Pa3IMYHBIMU
METO/IaAMH:
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® HaJMBaMU BOJBI M HAOIIOJEHUEM 32 U3MEHEHHEM YPOBHS; OIIPECCOBKOM
(3aKauKoi BOJIBI MO/ IABICHUEM );

® CreuuaIbHbIMU TeO(PU3NYECKUMHU METOAaMH (aKyCTHYECKUMHU METO/a-
MU, KaBEPHOMETPHSI, pACXOJJOMETPHSI, TEPMOMETPHUSIH JIp.);

® UHIUKATOPHBIMU (KpacUTENIH, XUMUUYECKHE BEIIECTBA U JIp.) U JPYTUMU
METOIAMU.

IIpy npuMEeHEeHUN NIEPEUYUCIIEHHBIX METOIOB BBIIIOJIHSETCS [IPOBEPKA:

e lcnpaBHOCTH (repMETUYHOCTH) OOCAIHBIX KOJOHH M HaJU4Ms LEMEHTa
B 3aTpyOHOM MPOCTPAHCTBE;

e DaKTUYECKON BBICOTHI LIEMEHTHOTO KaMHS B 3aTpyOHOM M MEXKTPYyOHOM
IIPOCTPAHCTBE CKBAXKUHBI U KAYECTBA MEXKILIIACTOBOU U30JISALIUY;

e 3aTpyOHOr0 JIBUKEHUS BOJIbI, MECT MPUTOKA IJIACTOBBIX BOJ B CKBAKUHY
Y UX MUHEpaAIU3aluy;

e ['11yOMHBI pacroNOKEHUsl, MOIIIHOCTH 30H TOTJIOMICHUS] U MHTEHCUBHO-
CTH IOIJIOLIECHUS;

e llckpuBieHus CTBOJIa CKBaKUHBI;

e HMHuTepBana ycTaHOBKHM 00CaHBIX KOJIOHH U (DUIBTPOB;

e KayecTBa CaJIbHHKOB.

e [loso)KeHUS METATUIMYECKUX IIPEIMETOB B CKBaXKUHE,

e ['11yOMHBI CKBaKUHBI.

IIpy nmpoexTHpOBaHUM CAMOU3IMBAIOIIUXCS CKBAXXKUH LIEMEHTALUI0 BCEX
00CaJHBIX KOJIOHH U Ka4eCTBO LEMEHTALUM HAJJICKUT MPOBEPATH reodusnye-
CKUMH METOJaMU WM CTIOCOOOM HarHeTaHusl BOABL; /Il TAMIIOHA)Ka HEOOXOIUMO
IIPUMEHATH PACLUIUPSAIOLIANCS LIEMEHT.

Konaykrop cnenyer o0opynoBaTh OTBOAOM JJIsl CIIMBA BOJABI U MOCIEAYIO-
IIETO OTBEACHUS 32 MPeIebl YUacTKa; MPU 3TOM JOJKHBI ObITh MPUHATHI MEPHI K
HEJIOIYLIEHUIO pa3MbIBa IOBEPXHOCTU 3EMIIH.

VYcThe caMOM3NUBAIONICHCS CKBaXKUHBI 110 OKOHYaHUIO OypeHHs HeoOXxo-
IUMO 000pYy10BaTh 3aIBMXKKOM U IITYLIEPOM ISl MAHOMETpA.

Bopno3zabopHasi ckBaxuHa, MOJAJEXkallasi JUKBUJAMOHHOMY TaMIIOHAXKY,
IPOYMILAETCS 10 32005 U XJIOPUPYETCSL.

CTBOJI CKBaKHMHBI B MPEJETIax BOJOHOCHOTO CJIOS 3aCBINAETCS YUCTHIM IEC-
KOM, a BBIIIENEXKallass 4acTh 3a0pachlBaeTCsl TJIMHOM, 3aJIMBAETCS TJIMHUCTHIM
PacTBOPOM WIM LEMEHTOM.

O6cannble TpyObl O BO3MOXKHOCTH H3BJIeKatoTcs. Ha JIHMKBUIAMOHHBIN
TaMIIOHAXX COCTAaBJISIETCA aKT C Y4aCTHEM MPECTABUTENS CAHUTAPHON CIY>KOBI.

[Tocne 3aBepiieHus paboT 1o OypeHHIO U ONpOOOBaHUIO (BKIIOUAs caady
npo0 BOJABI Ha aHAIM3bl) YCThE CKBAXKUHBI JOJHKHO OBITH 3aKPBITO MeTajihye-
CKOM KpBIIIKOM, MpUBApeHHOM K 00cagHOil TpyOe Ha Mepuo]l CTPOUTENIbCTBA
HACOCHOM CTaHLMHU (0 Hadaja paboT IO MOHTaXy BOJOIOABEMHOI0 000pyA0Ba-
HUS).

['myOuHa CKBa)XWHBI MPOBEPSETCA MO JAaHHBIM KapOTa)XXHOM JHarpamMMbl
WM 110 KOHTPOJIBHOMY CITYCKY OYpOBOTO MHCTPYMEHTA.
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BepxHsis 4acTh 3KCIUTyaTallMOHHON KOJIOHHBI TPYyO OJKHA BBICTYNATh HE
MeHee yeM Ha 0,5 M HaJ 10JIOM Ha3eMHOTO NaBUJIbOHA WIIN MOJI36MHON KaMephl.

["aGapuThl MaBUJIbOHA W MOJA3EMHOM KaMephl B IUIAHE CIEAYET NMPUHUMATD
U3 YCJOBHUS pa3MEIICHHUS B HEM DJEKTPOOOOpPYNOBAHMS U KOHTPOJBHO-
n3MepurenabHbix mpudopos (KUII).

BbicoTy Ha3eMHOro maBWJIbLOHA U MOA3EMHON KaMepbl HAJJICKUT NMPHUHH-
MaTh B 3aBUCUMOCTH OT rabapuToB 000pyJ0BaHus, HO HE MeHee 2,4 M.

4.6. UcxogHo-pa3pemuTeabHas JOKYMEHTaLMs

HcxonHple maHHBIE IS TMPOCKTHBIX Pa0OT, MPEIIIECTBYIOIUX CTaIHSIM
APXUTEKTYPHOTO M CTPOUTEIBHOTO TPOEKTa, JAOJDKHBI COJEpPXKATh CIIEAYIOIINE
MaTepuabl:

- TEXHUYECKOE 3aJlaHue C yKa3aHHEM BOJOIOTpEOHTENeH M MECT UX pas-
MEIICHHS, a TAKKE MOTPEOHOE KOTUYECTBO BOJBI HA PACUCTHBIN CPOK M TEPCIIEK-
TUBY, TpeOOBaHUS K KAUCCTBY BOJIbI;

- ToriorpaduyecKkre KapThl U IJIaHbl Pa3IMYHBIX MAcIITa00B:

a) ot 1:100000 nnst oTaEIBHBIX OOBEKTOB — MPHU pa3padOTKE TeHEpaTbHBIX
IUTAHOB TIPOMBIIIICHHBIX Y3JI0B, CXEM Pa3MEIICHHUS MPOSKTHUPYEMBIX MPOMBIIII-
JICHHBIX TIPEANPUATHH;

6) ot 1:1000 mo 1:10000 — mpu pa3pabOTKe MPOECKTOB JIECTAIBHOU IIaHU-
POBKHU;

B) oT 1:10000 mo 1:25000 — mpu coCTaBJIEHUH T'€HEPAJbHBIX TIJIAHOB I1JIa-
HUPOBKHU TOPOJIOB U APYTMX HACCICHHBIX TYHKTOB;

r) oT 1:25000 mo 1:100000 — mipu pa3paboTke MPOESKTOB palOHHOM TIJIaHHU-
POBKHU;

1) ot 1:100000 mo 1:300000 — npu pa3zpaboTKe cXeM paliOHHOU TJIaHUPOB-
KW,

- JJaHHBIE€ O HAJIMYUW MECTOPOXKICHUHN MOA3EMHBIX BOJ MO WMEIOUIUMCS
MaTepuaiaM pas3BelKH, a TaKXKe MO JaHHBIM THAPOTEOIOTUYECKUX H3BICKaHUH,
BBITIOJTHEHHBIX TSI JTIOOOTO IPYroro Ha3HAYCHHS,

- THAPOTEOJIOTHYECKUE aHHbIE O BO3MOKHOCTH PACIIUPEHHS JEHCTBYIO-
HIMX BOJ03a00pPOB U Pe3yIbTaTOB PabOT, BHIMOTHEHHBIX HA CTAJANH IKCILTyaTaIlH-
OHHOM pa3BEIKHU.

K ncXomHBIM JaHHBIM TpPHU pa3pabdOTKe MPOCKTOB MCIOIB30BAHUS TOI3EM-
HBIX BOJ HA CTAJIUAX apXUTCKTYPHBIA M CTPOUTEIBHBINA MPOCKT HAIJICKHUT OTHO-
CHUTb CJICIYIOIINE MaTePHAIIBI:

- TEXHHYECKOE 3a/IaHHe, BBIJAHHOE 3aKa34MKOM (BOJOMOTPEOHTETIEM WU
TeHEPaTBHBIM TPOSKTUPOBITUKOM) H CITy’Kalllee IOpUINIECKOW OCHOBOM AJIS TTPO-
CKTHPOBAHUS;

- pe3ynbTaThl Pa3BEAKH TOJ3EMHBIX BOJ B paiioHE pa3MEUIeHHs BOJOIO-
TpeOUTENS U JaHHBIE 00 YTBEP)KICHUH dKCILTyaTallMOHHBIX 3aI1acoB;

- paspelieHre Ha UCTIOIb30BaHUE TIOJJ3EMHBIX BOJ JJIsi JAaHHOTO BHJA BOJIO-
CHaO0KCHMUS,

- TonorpadUYecKuii TUIaH ydacTka OyayIiero Boao3abopa;
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- OLIEHKa BO3MOXKHBIX U3MEHEHUI KauecTBa MOJ3EMHbBIX BOJI MO BIUSHUEM
MIPUPOJIHBIX U TEXHOTEHHBIX (DaKTOPOB;

- JaHHBIE O BO3MOKHOM BIIUSIHUM 0TOOpA MOA3EMHBIX BOJI IPOCKTUPYEMBIM
B0/103a00pOM Ha 3KOJOTMYECKOE COCTOSHUE MPUPOAHBIX KOMIUIEKCOB IMpHIIera-
Io1eN K BOJ103a00py TEPPUTOPUH;

- JaHHble 00 MH)KEHEPHO-T€OJIOTMYECKUX YCIOBUSIX y4acTKa pa3MelleHUs
B0/103a00pa 1 OTAENIbHBIX €T0 COOPYKEHUM;

- CBEJICHUS O HAJIMYUU B pailoHE pa3MelIeHUs] MPOEKTUPYEMOro BOA03a00-
pa COBPEMEHHBIX (PU3UKO-TE€OJIOTUYECKUX SBJIEHUN U MTPOLIECCOB;

- pe3yJbTaThl 00CIEJOBaHUS TEXHUYECKOTO COCTOSIHUSL U PEKHUMOB pabOThI
JEHCTBYIOIIET0 BOA03a00pa Npy €ro paclIMpEeHUN Ui PEKOHCTPYKIIUU;

- CBEJICHMSI O MECTHBIX CTPOUTEIBbHBIX MaTepuaiax, ux 3amnacax U KauecTBe;

- Tonorpaduyeckuil TIaH y4yacTKa pacIioIoXKEHUsi Bojo3abopa Juisl peliie-
HUS 33/1a4 10 Pa3MEIICHUIO TOJIOBHBIX COOPYKEHHM, NX KOMIIOHOBKE, B3AUMHOMY
PaCIOJIOKEHHUIO CBSI3bIBAIOIIMX COOPYKEHHSI KOMMYHUKalMi (TpyOOmpoBOIOB,
MOJBE3AHBIX J0POT, JUHUN 3IEKTPOCHAOXKEHHUS, CBSI3U M YNpaBIEHHUSA) U MO 00-
el BepTUKaJbHON IUIAaHUPOBKE y4acTKa BOJ03a00pa, KOTOPBIA JTOMKEH OBbITh
CJIEIYIOIINX MacIITa0OB:

a) ot 1:100000 1o 1:50000 — nms obimiero 0630pa MECTHOCTH U y4eTa CIIO-
JKUBILIEHCS HA HEW IPUPOIHON U XO3MCTBEHHON CUTYallUH;

6) ot 1:2000 no 1:1000 B Buzae nomocs! mupuHoit 200-500 M — 1715 mpoek-
TUPOBAHUS JIMHEHHBIX BOJ103a00POB;

B) oT 1:5000 o 1:2000 — a7151 IpOEKTUPOBAHUS OT/ACIIBHBIX CKBAXKUH U
IPYIIIOBBIX CKBAXKHHHBIX BOJ03a00pOB HA y4acTKax MIOMABIO Gojee 5 KM,

r) oT 1:2000 mo 1:1000 — m1st yyacTka riomaasio ot 1 10 5 KMZ;

1) 1:1000 — qyst yuactka ttomasasio ot 0,5 mo 1 KM,

e) 1:500 — ns yuactka miomaabio Menee 0,5 KMZ;

- MPOTHO3 M3MEHEHHUs KadecTBa MOA3EMHBIX BOJ| MOJ| BIMSHHEM MPUPOJI-
HBIX U TEXHOT€HHBIX (PaKTOPOB, KOTOPHINA JTOJKEH COACPIKATH:

a) OLICHKY BO3MOKHOCTH MPUTOKA MOJA3EMHBIX BOJ APYroro KauecTBa CHU-
3y, CBEpPXY WJIH CO CTOPOHBI;

0) ycioBHsS BOJOOTBEACHUS CTOKOB M CKJIAJMPOBAHUS OTXOJOB OJIMKaMi-
IUX K BOJ03a00py MPOMBIIUICHHBIX TPEATPUATUI;

B) JaHHbIE 00 MMEIOMIMXCA HUIAMOXPAHWIMILAX, HAKOMHUTENSIX, UCHapH-
TeJIbHBIX OacceiiHax, COCTaBe CKJIAJUPYEMBIX B HUX CTOKOB U OTXOJOB, peKHMMa
UX 3KCIUTyaTalliu, KOHCTPYKTUBHBIX OCOOCHHOCTSAX 3THUX COOPYKEHUH (Hamuuue
B HUX NOPOTUBOQUIBTPAIMOHHBIX M  3AIUTHBIX YCTPOMCTB, TIE€OJIOTO-
JUTOJIOTUYECKHUE U TUAPOTE€OJIOTUUECKUE YCIOBUS pa3MEIleHHs ),

') JaHHBIE O BO3MOKHOCTH BJIMSIHUSL 0TOOpPA MOA3EMHBIX BOJ MPOEKTUPYE-
MBIM BOJ[03a00pOM Ha 3KOJIOTMYECKOE COCTOSHUE MPUPOJIHBIX KOMIUIEKCOB Ha
npuiieraromei K Bojo3adopy MECTHOCTH;

- TaHHbIE 00 MH)KEHEPHO-T€0JIOTMYECKUX YCIOBUSAX y4yacTKa U arpecCUBHO-
CTH Cpejlbl pa3MelleHusl BoJ03abopa U OTAEIbHBIX €r0 COOPYXKEHUM, XapaKTepu-
3yrolue (pU3nIecKoe cOCTOsIHUE U (HU3UKO-MEXaHUYECKHUE CBOMCTBA TPYHTOB;
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- HaJIM4Yue B paiioHE pa3MEIleHUs MPOEKTUPYEMOro Boa03abopa 0CcOoOBIX
(U3UKO-T€OJIOTMYECKUX SIBICHUHN, a Takke OCOObIX MH)KEHEPHO-T€0JIOTMYECKUX
ycloBUi (MMpOCaoyHOCTh, HAOYXaeMOCTh, Ty4eHUE TPYHTOB, TOJITOIUICHHUE, T10]I-
paboTKa TEPPUTOPUH) C YKa3aHUSIMH O BO3MOXXHOM MX HETaTUBHOM BIIHMSIHUY;

- pe3yJbTaThl 00CIeJOBaHUS TEXHUYECKOTO COCTOSIHUSL U PEKUMOB pabOThI
JEHCTBYIOIIET0 BOA03a00pa NpU €ro paclIMpEeHUN Wi PEKOHCTPYKIIUU;

4.6.1. Tlopsanok npeCTaBICHUS U COCTAB UCXOAHBIX JaHHBIX

CocTtaB MCXOMHBIX JAHHBIX ISl MPOEKTUPOBAHUS CKBAXKHHHBIX BOJ103200-
POB OMpeAeseTcs TanoM (04epeTHOCThIO) MPOSKTUPOBAHUS U, B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBUM pa3MEIICHUSI JIEMEHTOB CUCTEMbI BOJOCHAOXKEHUS IO
TpeOOBAaHHUIO MECTHOTO OpraHa YIPaBJICHHUS apXUTEKTYpPHOW M IpagoCTPOUTEIb-
HOU JIeATEIbHOCTHIO, MOXKET OBITh JOMOJHEH COOTBETCTBYIOIIMMH 3aKIIIOUCHUS-
MU U COIJIaCOBAaHUSIMU.

Heo6xonumMple UCXOIHBIE AaHHBIC JJIi IPOCKTUPOBAHUS TPEICTABIISIIOTCS
3aKka34rKkoM. OTBETCTBEHHOCTh 3a KA4€CTBO M JIOCTOBEPHOCTbH IMPEACTaBICHHBIX
MCXOJIHBIX JJAHHBIX JJISl BBIMOJHEHUsSI TPOCKTHHIX paboT HeceT 3akazuuk. Hekoto-
phI€ U3 MepeyHs HEOOXOIUMBIX UCXOAHBIX JAHHBIX MOTYT OBITh pa3paboTaHbl WU
MOJTyYeHBI Pa3pad0TYMKOM MPOEKTA MO JOTOBOPY € 3aKa3UHUKOM.

4.6.2. VicxoiHbIe JaHHBIE TSl TPOCKTUPOBAHUS BO03a00PHBIX CKBAKUH
HcxonHpIMU TaHHBIEC JJIs1 TPOSKTUPOBAHUS BOJA03a00PHBIX CKBAKUH SIBIIS-
I0TCA CIEAYIOIINE TOKYMEHTHI.

e [lucpmo-3aka3 Ha pa3pabOTKy MPOEKTHO-CMETHOM TOKYMEHTAllUU C yKa3a-
HUEM PEKBU3UTOB 3aKa3UMKa;

e 3ajnaHWe Ha MPOCKTUPOBAHME (COCTABIACTCS B COOTBETCTBUM C YTBEp-
XKICHHBIMU MPOEKTAMH TJIAHUPOBKHU U 3aCTPOUKHU MOCEJEHUM WIH APYTHUX
(YHKIIMOHAIBHBIX 30H M MPOCKTAMHU JIETAIBHBIX TJIAaHUPOBOK). Dopma 3a-
JaHWs MpUBeJicHa B puiioxkeHuu [13.

e (OOOCHOBaHHME UHBECTHUIIMN B CTPOUTEIBCTBO TAHHOTO OOBEKTA.

e AKT BBIOOpa 3€MEJIbHOTO y4yacTKa JUIsi OypeHMs] CKBOXHH C Y4€TOM BO3-
MOHOCTH OpraHM3allUM 30H CAHUTAPHOWU OXpaHbl. BeIOOp ydacTka moi-
’KE€H OBITh BBHITIOJIHEH MPU HAIWYUU Tomorpaduieckoil OCHOBBI (Tormorpa-
(dbuueckoil KapThl) W TEHIUIAaHA TEPPUTOPUU BOKPYT ydyacTKa 3aj0KCHUS
CKBQ)KHHBI.

e 3aKiII0YeHUE TEPPUTOPUATIBLHOIO OpraHa CAaHMTAPHOrO HAA30pa MO OTBOIY
3eMEeJIBbHOTO y4acTKa, BKIIIOYasl IaHHBIC O CYIIECTBYIOIINX UCTOYHUKAX 3a-
IPSI3HCHMUS.

e DKOJOTHYECKHUE YCIOBUS JJIsl TPOCKTUPOBAHUS.

e 3aKiII0YeHUE TEPPUTOPHAILHOIO OpraHa rocydapCTBEHHOTO IOKapHOTO
HaJ30pa.

e PenieHue MECTHOroO opraHa MCIOJHUTEIBHON BJIACTH O MPEIBAPUTEIHLHOM
COTJIACOBAaHHMH MeCTa pa3MelleHus] 00beKkTa (00 yTBEP)KICHUHU aKTa BEIOOpa
3€MEeJIbHOTO Y4acTKa).
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[lepeuens BomomoTpedUTENeit U (UIM) pacueT BOAOMOTPEOICHUS C yUETOM
MEPCIIEKTUBBI, C YETKOH W JOCTATOYHO IMOJHON pacuIuppoBKOW BOIOIO-
TpeOJICHHS U XapaKTEPUCTHKON CYIIECTBYIOMIETO BOAOCHA0KCHHUSI.

AXTBHI 00CJeIOBaHUS CYIIECTBYIONINX CKBAXKUH HA TEPPUTOPUHU MPOCKTH-
pOBaHUs BOJI03a00pa. AKTHI COCTABIISIOTCS U TMOAMUCHIBAIOTCS TIPEICTaBH-
TESIMH  CTICIIMAIM3UPOBAHHON OpTaHM3AIllMH, BBIOJHAIOMEH 00CienoBa-
HUE, TEPPUTOPUATHHOTO [IEHTPA TUTUEHBI U SMTUACMHUOIOTHH U BIIACIIbIIEM
ckBaxuHbI. K akTam mpuiiararotcsi JaHHBIC TI0 aHamu3aM Bojbl. Dopma akTa
oOcnenoBanus npusenaeHa B [Ipunoxenun [14.

['eHnnan y4acTka 3aJI0)KeHHUsT CKBa)KHH.

ApPXUTEKTYpHO-TUIAHUPOBOYHOE 3a/IaHNE.

Tonorpaduueckuii Tran (KOomus W3 KapThl 3€MJICTIONH30BaHMs) O0OBEKTa
BojocHaOxeHus: (macmrad 1:10000) ¢ HaHeceHWEM NPOEKTHUPYEMBIX U
BCEX CYIIECTBYIOIIUX CKBAKHH C MX TOUHON KOOPIAUHATHOW MPUBS3KOU H C
MacTIOPTHRIMU HOMEpaMH; C CETSIMHU BOJOTPOBOJIOB M C YKa3aHWEM MECT
pa3MeIIeHNs 3aacHO-PEryIUPYIONINX eMKOCTEH, U Ip. T€OAe3UIEeCKIe Ma-
TepUabl.

Hmerommecs: Matepualibl MH)KEHEPHBIX W3BICKAHUW W OOCIIEeIOBaHUA Ha
y4JacTKe pa3MenieHusi 00beKTa BOIOCHA0KEHHS, Tormorpadudeckas CheMKa
MOJI36MHBIX KOMMYHUKAIIMA WA UCTIOTHUTEIbHBIC YEPTEKU CYIIECTBYIO-
[IMX KOMMYHUKAIIAH.

['maporeosornueckoe 3aKIFOYeHNe PeCTyOIMKAaHCKUX OPTaHOB T€OJIOTHH O
BO3MOKHOCTH HCIIOJIb30BaHMSI MOA3EMHBIX BOJ KaK MCTOYHUKA BOAOCHAO-
KCHHS C PEKOMEHJAIMSIMH IO MPOCKTHPOBAHUIO CKBAXXUH U 30H CaHUTAp-
HOI OXpaHbl. B 3aKITI0YeHIH MPOSKTUPYEMBIM CKBAKHHAM IPUCBAUBAIOTCS
HOoMepa. K 3axiroueHuto mpuiiaraeTcs CrpaBka O HATHYUU WIH OTCYTCTBUH
MOJIC3HBIX UCKOTIAEMBIX Ha TEPPUTOPUHU MPOSKTUPYEMOTO BO103a00Da.

B oTaenbHBIX ciaydasx A pa3paboTKU MPOEKTOB CKBAXXHH Ha BOAY Tpe-
OyIOTCSl JOTIOJTHUTENIBHBIC MaTePHAIIbI:

- COTJIaCOBAaHHE C TEPPUTOPHUATBHBIMU OpPraHAMH KOMMYHAJIBHOTO XO3sii-
CTBa MPHU NPOSKTUPOBAHNN CKBAKUH B MTOCEIICHUAX M HA IPEINPHUITHIX TIPH
HAJIMYUH [EHTPATU30BAaHHOTO BOJOCHAOKEHHUS WM pa3BeaHHBIX 3aMacoB
MO/I3€MHBIX BOJ (BOJ103200pOB);

- cormacoBanue ¢ opranamu «lIpomaromMHam30pa» MpHU MPOSKTUPOBAHUH
CKB2XHH B pailoHaX TOPHOAOOBIBAIOIINX MPEANPHUATHA H Ha TCPPUTOPHIX
3aJIeTaHus MOJIE3HBIX NCKOTIAeMBIX;

- JIOTIOJTHUTENFHBIC COTJIACOBAHMS TIPHU MPOCKTUPOBAHUHM CKBAXKWH IS BO-
nocHaOkeHus1 aBTo3ampaBovHbIX cTaHmuii (A3C) ¢ opraHaMu reojioTUU |
CaHUTapHOTO HAA30pa;

- 3aJ1aHKe Ha pa3pabOTKy TEHACPHOH TOKyMEHTAIINH;

- IpyTHue MaTepuabl.
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4.6.3. lcxonHble naHHbIE Ui MPOEKTHPOBAHUS 30H CAHUTAPHOM OXpaHBI
MCTOYHUKOB BOJIOCHAOKEHUS

Onpenenennie rpanuil nosico 3CO MOA3EMHBIX MCTOYHUKOB BOIOCHAOXeE-
HUS JUTSL Pa3IMYHBIX THIPOTe0JIOrHYeCKUX YCIOBUN MPOBOJUTCS B COOTBETCTBUU C
METOJIMKAMH THAPOTeOJIOTUYECKUX PAcCueTOB, COTIACOBAHHBIMHU C OPraHAMHU T'OCY-
JapCTBEHHOT0 CAHUTAPHOI'O HAA30pa.

3aKazyuK MpenCcTaBseT YHOJHOMOYEHHOMY OpraHy rocyJapCTBEHHOIO ca-
HUTApPHOT'O HaJ30pa OpUEHTHUPOBOUHBIE rpaHuIlbl 3CO M BO3MOXKHBIE HUCTOUHUKH
3arpsi3HEHUsI.

[lonnucaHHbIil akT O BBHIOOpE IUIOMIAJIKM HAa OCHOBE MOJOXKUTEJIBHOTO 3a-
KIIFOUEHUS! OpraHa rocy1apCTBEHHOIO0 CAHUTAPHOTO HAa/130pa.

[TpoexT 3CO moiKeH BXOIUTh B COCTaB MPOEKTa CKBAXKMHHOTO BOJ103a00pa.

[locne mepeBona pa3BeOYHO-IKCILTYaTAlIMOHHOW CKBAXKMHBI B DKCIUTyaTa-
IMOHHYIO, Ha OCHOBE (haKTUUECKUX AaHHBIX TpaHullbl 3CO yTOUHSIOTCS U BCE Ma-
tepuaiibl 1o 3CO B BUe MPUIIOKEHHUS K ACIOPTY CKBAXKMHBI MEPEIaloTCs 3aKa3-
YUKYy. 3aKa34MK COTJIaCOBBIBAET MpEACTaBIEHHbIE MaTepralisl o 3CO ¢ 3auHTEpE-
COBaHHBIMHU OpPraHMU3AIMsIMU B COOTBETCTBUU ¢ TpeboBanusamu CanlluH.

Opranuzanys BBITOJHEHHUS] CAHUTAPHBIX MEPOINPHUIATHIA B Mpeaenax MosicoB
3CO ocyiiecTBIIsSIETCSI OPraHaAMU MECTHOT'O CAMOYIIPaBJICHUS.

4.6.4. cxonnble naHHble Ui pa3pabOTKU MPOEKTOB MO PEKOHCTPYKIMH U
KalUTaJIbHOMY PEMOHTY AKCIUTYaTallMOHHBIX CKBaKHH

e [luceMo-3aKa3 Ha pa3pabOTKy MPOEKTHO-CMETHOW TOKYMEHTALMH C yKa-
3aHHMEM PEKBU3HMTOB 3aKa34MKa;

e 3ajaHue Ha MPOCKTUPOBAHUE;

e OO6ocCHOBaHME MHBECTHUIMI B paOOThI MO PEKOHCTPYKIMH UM KalUTallb-
HOMY PEMOHTY 00bEKTa BOAOCHA0KEHHUS,

e AKTBI 00C/IeIOBaHMSI HKCIUTYyaTallMOHHBIX CKBAXKUH, MOAJIEKAIIUX PEKOH-
CTPYKLUHMHU WJIM KalpeMOHTY, BKJIIOYasi 00CIEeIOBAaHUSI COCTOSIHUSI HACOCHBIX CTaH-
nuii u orpaxaeHuit 3CO ctpororo pexuma ( Ilpunoscenue 3)..K akram obcneno-
BaHUS MPUJIATAIOTCS PE3yNIbTAaThl AHATU30B BOJIBI.

AKTBI COCTABIIAIOTCSI U MOANUCHIBAIOTCS MPEACTABUTENSIMU CIICHUATU3UPO-
BaHHOM OpraHu3alllM, TEPPUTOPUAIBHOrO oprana ['occaHHaa3opa W BIaJeNblia
00BEKTa BOJJOCHAOKCHHS;

e CoryiacoBaHu€e ¢ TEPPUTOPUATBHBIM OPraHOM apXUTEKTYPHI;

e Pacuer BomonoTpeOsieHUsT WK MEepevYeHb BOJONOTpeOUTeNe ¢ xapakTe-
PUCTHKOM CYIIECTBYIOIIEH CUCTEMBI BOJAOCHAOKEHUS U C YKa3aHUEM KOHKPETHBIX
noTpeduTeNnel BoJIbl U3 MOAJIeKAIIEH PEKOHCTPYKIMH (KallPEMOHTY) CKBa)KUHBI;

e Tomnorpaduueckuid riaH (KONMusi KapThl 3eMJICNIOJIb30BaHUs) 00BEKTa BO-
nocHabxenus (Macmrad 1:10000) u npyrue reonesndeckue Marepuanibl. Ha mane
JOJIKHBI OBITh HAHECEHBI: NMPOEKTUPYEMbIE M CYIIECTBYIOUIUE CKBAaXXUHBI C UX
TOYHON KOOPAMHATHOM MPUBSA3KON U C MACIIOPTHHIMU HOMEpaMU; C CETIMHU BOJIO-
MIPOBOIOB U C YKa3aHUEM MECT pa3MEIICHHS 3aacHO-PEryIUPYIOIINX EMKOCTEH;
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L4 anporeonomquKoe 3aKJIIFOYCHHUC peCHy6J'II/IKaHCKI/IX OpraHoOB I'C€OJIOTUH
IJE1 TIPOCKTHBIX pa60T IO PCKOHCTPYKIUKN CKBAKUH.
e DKOJOTHYECKHE YCJIOBUS HA ITPOCKTUPOBAHUC.

4.6.5. Hcxonnple maHHBIE 1 pa3paOOTKH MPOEKTOB HA CaHUTAPHO-
TEXHUYECKYIO JTUKBUAAIMIO (TaMIIOHAXK) CKBaKUH
e [Iucrmo-3aka3 Ha pa3pabOTKy MPOCKTHO-CMETHOM JOKYMEHTAIIUHU C yKa3a-
HUEM PEKBU3UTOB 3aKa3UHKa;
e 3ananue Ha npoektupoBanue. ®opma 3ananus npuseneHa B [Ipunoxenun
I15;
e OO0OCHOBaHHE MHBECTHUIIMI B paOOTHI 110 TAMIIOHAXKY CKBA)KHH;
e AKT oOceJ0BaHUs CKBKHH, MOJICKAITUX TAMIIOHAXKY.
3asiBiIcHHE BJIaAcIIblla CKBA)KUHBI HA €€ JUKBUIALIUIO0 MOXKET OBITH 000CHO-
BaHO KaK aKTOM 0O0CJIETOBAHUS C 3aKJIIOUEHHEM KOMHUCCHUH O HEOOXOIUMOCTH JIHK-
BUJIALIMM CKBXUHBI, TaK W MPEAMUCAHUSIMU OPraHOB FOCYJapPCTBEHHOTO yIIpaBJie-
HUS IO TIPUPOJHBIM pecypcaM U OXpaHe OKpy:Karolel cpenbl, opraHoB ['occan-
HaJ30pa WIK PECyOJUKAHCKUX OPTaHOB I€OJIOTHH.
B nporecce coopyxeHust (IpOXOJIKM) CKBaXXWH JTUKBUAAIIMOHHBIA TaMIIO-
HaXX UX OCYIIECTBIISIOT OpraHU3alliM, BBIMOIHSIOMINE UX MpoxoAky. K mpumepy,
MTOMCKOBBIE M Pa3BeOYHbIC CKBAKMHBI, HEHY)KHBIE JIJIsi TAJbHEUIIEr0 UCIOJIb30-
BaHMS WM DKCIUTyaTallMOHHBIE HA BOJYy CKBaXKHUHBI C HEOCTATOYHBIM JEOUTOM
WJIU HEMPABUIHLHOM KOHCTPYKIIUEH, BOCCTAHOBJICHUE KOTOPHIX HEBO3MOKHO.
JlukBuaamnus 3a0pOIICHHBIX CKBaXKMH, COOCTBEHHUKA KOTOPBIX YCTAHOBUTH
HEBO3MOJKHO, OCYIIIECTBIISICTCS 0 PEIICHUIO MECTHBIX UCTIOJHUTEIBHBIX U PaCIIo-
PATUTETBHBIX OPraHOB.

5. CoctaB U coriacoBaHUe IPOEKTHON TOKYMEHTALUU

CoopyxeHHne CKBa)XMH Ha BOJIY BechbMa CIEIUPUUSCKUN BHUI paboOT U CO-
CTOUT M3 CIIOKHOTO B3aMMOCBSI3aHHOTO KOMIUIEKCa Pa3BEIOYHBIX, THAPOTEOIOTH-
YECKHUX, Fre0(hU3MIECKUX, TOPHOTOOBIBAIOIINX U CTPOUTEIHHO-MOHTKHBIX paboT 1
MO3TOMY K IMPOEKTHPOBAHUIO U COTJIACOBAHUIO 3TOrO KOMIUIEKCA padoT Takxke
MPENBABISAIOTCA 0COObIE TPEOOBAHMUS.

OOmenpuHATHIMU TPEOOBAHUSAMH K MPOSKTHON TOKYMEHTAIIMHA HE3aBHCHMO
OT CcTIeHU(UKH PAOOT ABISAIOTCS CIEAYIOIIHE.

eOdopMieHne MPOSKTHON TOKYMEHTAIMH JOJDKHO OBITH BBITIOJHEHO C y4e-
tom TpedoBanuii 'OCT 21.101.

eXpaHEHHE U Teperavya MPOCKTHON JOKYMEHTAIlMU Pa3padOTYMKOM 3aKa3-
YHUKY BBITOJHSAETCS B COOTBETCTBUU C TPEOOBAHUSAMH COOTBETCTBYIOIIETO HOpMa-
TUBHOTO JJOKYMEHTA.

¢CoCTaB MPOCKTHOH JTOKyMEHTAIIMH B KQXKIOM KOHKPETHOM CJIydae yTOUHS-
eTCs 3aKa3YMKOM U Pa3padOTYMKOM B IOTOBOPE HA MPOSKTHPOBAHUE.
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5.1 Omnpenenenue coctaBa, MOpsAAKa pa3pabOTKU U COTJIACOBAHUS MPOEKT-
HOM JTOKYMEHTAIIM!

CoctaB, NOpsIOK pa3pabOTKU M COIVIacOBaHMs NMPOEKTHOW JOKyMEHTALUU
JUIL COOPY’KEHUSI CKBaXMHHBIX BOJ03a00POB ONpEAEISIETCA KaK C YYETOM CIIELU-
¢buku OypoBBIX paboT, TaK U C YYETOM TOTO, YTO MPOEKT HA COOPY>KEHHUE BO/I03a-
OOpHOM CKBa)KMHBI, KOTOPHIN, B CBOIO OYEPE/b, ONMPEAESETCS MHOTMMHU (haKTOpa-
MU M SIBIISIETCSI CAMOCTOSITEJIbHBIM TEXHUUYECKUM JIOKYMEHTOM TP MPOEKTUPOBa-
HUU CUCTEeMbI BOJIOCHAOXeHUs B 1enoM. CocTaB MpoOeKTa MO MCIHOJIb30BAaHUIO U
OXpaHe IMOJ3eMHBIX BOJ| 3aBUCUT OT 33JaHMsl Ha MPOEKTUPOBAHKUE U ATara MPOEK-
TUPOBAHUS

[IpoekTHass nokyMeHTauusi Ha OypeHue CKBaXMHBI Ha BOAY JOJDKHA OBITh
4eTKO c(OpMYJIMPOBAHA, JAKOHUYHA U C aKIEHTUPOBAHUEM BHHUMAHHUS HCIIOIHHU-
TENsI Ha TE€0JIOTMYECKHE U THAPOreoJOrMuecKkrue 0coOEHHOCTH pailoHa (ydacTka)
PacrooKeHus: CKBaXXUHBIL. [IpoeKT 1oimkeH ObITh MPOCT B UCTIOJHEHUH, SKOHOMHU-
YeH, pa3paboTaH C y4eTOM IOJy4eHHsI JEUIEBOM BOJbBI, IPU MPUMEHEHUU COBpE-
MEHHBIX TE€XHOJIOTHi, MaTepUaioB, KOHCTPYKUUHN, U3/AEIIUI U Y3JI0B, pa3pelIeHHbIX
OpraHM3alUsIMU OpraHaMH 37PaBOOXPAHEHHs K MPUMEHEHHUIO B CUCTEMaX MHUTbhE-
BOT'O ¥ XO35UCTBEHHOTO BOJJOCHA0KEHHUS.

B ciydasx, korna 6ypeHue Boj03a00pHOIM CKBaKMHBI HaMedaeTcsi B paio-
HaX C JOCTaTOYHOM CTENEHBIO THIPOre0I0rH4eCKO N3y4eHHOCTH, MO3BOJIAIONMIEH
OTpeACNIUTh NapaMeTpbl KOHCTPYKIIMU CKBKHUHBI I TIOTYyYEHUS! TPOEKTHOTO KO-
JMYECTBA U 3aJIaHHOT0 KAa4eCTBa BOJbl — CKBAXKMHA MPOEKTUPYETCS KaK 3KCIUIya-
TalMOHHAS.

Ha yyacTkax ¢ HeBbIIEp)KaHHBIMU TUIPOT€OIOTMYECKUMH U THAPOXUMUYE-
CKUMHU YCJIOBHSIMH WJIM B cl1a00 M3YYEHHBIX B THJIPOr€OJOTHYECKOM OTHOIIECHUU
palioHax CKBa)XMHBI MPOEKTUPYIOTCA KaK pa3Bel0YHO-IKCILTyaTalluOHHbIE, TTyOH-
Ha U KOHCTPYKLHS KOTOPBIX KOPPEKTUPYIOTCS B mpoliecce OypeHus u onpodoBa-
HUSL

[IpoekTHass JOKyMEHTalMs Ha COOPYKEHUE CKBaXKMHHOIO Bojo3abopa
JOJI’KHA COCTOSATh M3 TEKCTOBOM M rpauuecKkoi yacTed ¢ MpUIIOKEHHUEM HEe00XO-
JUMBIX UCXOJIHBIX JAHHBIX U Pa3pelnTEeIbHbIX TOKYMEHTOB.

TexcToBast 4acTh MPOEKTa CKBAKUHBI COCTOUT U3 MOSICHUTENILHOMN 3alUCKU U
MCXOJHBIX MaT€pUAJIOB, UCIOIb3YEMBIX MPU MTPOEKTUPOBAHUU.

['paduueckasi 4acTh COAECPKHUT MPOEKTHBIN TI'€OJOTO-TEXHUUYECKUH paspes,
reHepaibHbIN TUIaH U CXeMBbI ¢ HaHeceHHbIMU Tpanuiamu 3CO.

Kaxnplil paznen npoekra AOKEH COAEpXkKaTh CBEEHMSI, JOCTATOYHbIE IS
000CHOBaHHUS pa3MEILEHUsI CKBAXUHBI, cr1oco0a OypeHusi, NIyOUHbI, KOHCTPYKLIUU
U T.J.

5.2 CopeprkaHue MPOeKTa BO103a00PHOM CKBaKUHBI

HpOCKT BOH03360pHOﬁ CKBAKUHBI OOJIZKCH COCTOATH U3 CIICAYIOIIUX pa3c-
JIOB.
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Beseoenue.
1. Kpamxas xapakmepucmuka 2uopo2eoiocutieckux YCl08Ull patioHd
NPOEKMUpyemo20 80003a60pa.
2.Cnocob 6ypenust u KOHCMPYKYUSL CKEAHNCUHDL.
3.0c8oeHue u onpoboaHue CKAMNCUHDL.
4.Oxpana npupooHbIxX YClo8UiL.
5.Opeanuzayus pabom u npoooHCUMeNbHOCHb CIPOUMENbCMEa.
6. Cmemmuasi 0oKymeHmayusl.
6.1 Ce00nblil cMemHbILL pacuem CIOUMOCMU CIMPOUMEIbCMEA.
6.2 JlokanvHvle cmemul.
7.1lo02omoexa ckeadicunsl K coaue 8 IKCHIYAmayuio.
8.1lpedsapumenvuvie pexomenoayuy no IKCHIYAMayul CKEANCUHDL.
9. Cnucok aumepamypuol.
Lpunoorcenus.
e  lcxomgHo-pa3pemnuTenbHas JOKYMEHTAIUS
e  ['eoloro-TeXHUYECKUN pas3pe3 CKBAKWHBI, TEHIUIAH ydacTKa U
KOIUSI U3 KapThl 3€MJICTIONIb30BAHUSI C HAHECEHHBIMU MPOEKTHPYEMbI-
MU 00beKTaMu U ¢ KoHTypamu 3CO.

Bo 86edenuu npuBoaATCS CIEIYIONINE CBEICHUS.

OO6mue cBefieHUs: 0 moTpeduTene, Jisi KOTOPOro MPOEKTUPYETCsl CKBaKMHA
C OIKMCAaHHMEM CYIIECTBYIOIIEH CHUCTEeMbI BOJOCHaOkeHus. VMcuepnpiBaromnias Xa-
PaKTEpUCTUKA CYIIECTBYIOMIUX HA 0ObEKTE UCTOYHUKOB BOJOCHA0KEHHUS U IPYTUX
COOPYXEHHUI BOJ103a00pa, UX MECTOIMOJIOKEHHE, B3AUMOCBSI3b U TEXHUYECKOE CO-
CTOSIHUE; HEOOXOJAMMOCTh PEMOHTA, PEKOHCTPYKIIMHM, BO3MOXXHOCTb HCIIOJIh30Ba-
HUS CYIIECTBYIOIIUX UCTOYHUKOB B JATBHEHIIIEM WIIM UX JIMKBUJAIUSA U T.]I.

[TorpeGHOCTH B BOZE, OCHOBaHHAsA Ha pacyeTe BOJOMNOTPEOJIEHHUS MO COOT-
BETCTBYIOIIIMM HOPMaM C y4€TOM TpeOyeMOoro KadecTBa BOJIBI M pa3pellIeHUs Ha
CIIELBOJIONONBb30BaHNe. Kpome 3Toro HeoOX0AMMO yUUTHIBATh MEPCIEKTUBY pa3-
BUTHSI 00BEKTA UJIM COKpAIlleHHe 00bEMOB BOJIONIOTPEOICHHSL.

TouHOe MECTOMOI0KEHHE TTPOCKTUPYEMON CKBaKUHBI, €€ KOOPAUHATHI WU
KpaTyaiiiee pacCcTOSsHUE OT BIIOJIHE OIPEACNICHHBIX OPUEHTHUPOB. AOCONIOTHAs
OTMETKA CKBaKUHBI.

[lepeyens MaTepranoB, HA OCHOBE KOTOPBIX COCTABIICH MPOEKT, U MEePEUCHb
OCHOBHBIX UCIOJIb30BAaHHBIX MTPU MPOESKTUPOBAHUM HOPMATUBHBIX JOKYMEHTOB.

Hanuuue nuiieH3un Ha IpaBo MPOSKTUPOBAHUS BOA03a00PHBIX CKBAKHH.

[lepedyeHb PIEMEHTOB CUCTEMBI BOJOCHAOXKEHUSI, BKJIIOUEHHBIX B IPOEKT
(pa3BeIOUHBIN CTBOJI, CKBa)XXHWHA, BOJOINOABEMHOE OOOPYIOBaHUE, OTPAKICHUE
30HBI CTPOTOr'0 peXUMa u T.11.).

Kpome Toro Bo BBeileHHH ONPEAEIISIOTCA Tanbl (04epeTHOCTD) paboT.

B mpoekT nomkHa ObITh BHECEHa 3alMCh OTBETCTBEHHOI'O 3a pa3palbOTKy
nuna (TJIaBHOTO MHXKEHEpa MPOEKTa), YAOCTOBEpSoNIas TOT (akT, YTO MPOCKTHAs
JIOKyMEHTAIIMsl pa3pad0oTaHa B COOTBETCTBUHU C MEKIOCYAapCTBEHHBIMH M HAIlHO-
HaJbHBIMU HOPMaMH U CTaHIapTaMHU.
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B paznene «Kpamkas xapakmepucmuxa 2uopo2eonocutiecKux ycio8ull pati-
OHA NPOEKMUPYemMo20 80003a60pa»PUBOJISATCS CIEAYIONINE CBEICHUS.

XapakTepucTUKa MOJJIEKANIUX MPOXOJKE FOPHBIX MOPOJ — MpPEaBAPUTENb-
HOT'O T€0JIOrO-TUTOJIOTHYECKOTO pa3pe3a C yKa3aHUEM Ie€OJIOTHYECKUX MHIEKCOB,
[UIyOUHBI 3aJieTaHusi, MOIIHOCTH Pa3JIMYHBIX MPOCIOEB MOPOJ, JUTOJIOTHYECKUM
OMHMCAaHUEM TIOPOJI C BBIJICJICHUEM BOJOHOCHBIX TOPU30HTOB (IIJIACTOB) U yKa3aHU-
€M TOJIOKECHHSI YPOBHEH BOJIbI, OPUEHTHUPOBOYHBIX JEOUTOB, TOHMKCHUHN U YICIb-
HBIX JIEOUTOB CKBa)KHH.

Ha ocHoBe ruporeoaoruyeckoro 3akiO4eHus, BbIIAHHOTO OpraHamMu reo-
JIOTUM, Y JAHHBIX 10 OMIOPHBIM CKBaKWHAM U (MJIM) UHBIX MaTEPUAIOB IPUBOJIUTCS
Oosee neTaibHOE OMHMCAHME MPEAJIAraéMoro K 3KCIUTyaTallid BOJOHOCHOTO TOpHU-
30HTA, IJ1acTa (I1acTOB), BKIIOYAIOIIEE CIETYIOIINE XapaKTePUCTHKU:

® IUIOLIA/Ib PACHPOCTPAHEHUs, [NIyOMHA 3aJieraHusl U XapaKTep B3auMOJIEH-
CTBUS C OJIMDKAWIIUMK BOJJOHOCHBIMU TOPU30HTAMH (TIJIaCTaMu);

® JIUTOJIOTHSI BOAOBMEIIAIOIINX HOPOJ;

® MbE30METPUUECKHUE YPOBHHU;

® TIOHWKEHUE, 1eOUT, yIeTbHbIN 1e0UT;

® HayaJbHBIM JUHAMUYECKUM YpOBEHb M JUHAMUYECKHN ypOBEHb Ha KO-
HEYHBIN CPOK IKCIUTyaTalliU CKBAXKUHBI, IPU 3TOM HEOOXOJIUMO YYUTHIBaTh BO3-
MOXHBIEC B3aUMOICHCTBUS OMKANIIINX CKBAYKHH.

® OCHOBHBIE TIpe/InonaraeMple (PU3NKO-XUMHUIECKUE U OAKTEPUOIOTUUECKHE
MOKa3aTeJy MOJA3EMHBIX BOJI U BO3MOXHOCTH UX U3MEHEHUS.

K pazneny mpunaratorcss TaGIHIIBI JAHHBIX 1O OMOPHBIM CKBAKWHAM U HUX
r€0JIOTHYECKHUE Pa3pe3bl.

Paznen 3aBepinaercs BbIBOJAaMHU 00 YCJIOBHSIX BO3MOXHOCTH TOJTYYEHUS
TpeOyeMoro KoJIu4ecTBa MOA3EMHBIX BOJ| 3aJJaHHOr0 KadecTBa. [Ipu Heobxoaumo-
CTH MPOEKTUPYIOTCS MEPONIPHUSATHS IO OYUCTKE U MOJITOTOBKE BOJIBI.

B paznene «Cnocob b6ypenus u koncmpykyus CK8aiCcurvly 000CHOBBIBACTCS
croco0 OypeHus: CKBaKUHBI U DJIEMEHTHI €€ KOHCTPYKITUH.

YcnoBusMH 711 OTIPECIICHNsT KOHCTPYKIIMK CKBKUHBI M CTIOC00a OypeHus
SIBJISTFOTCSI:

® - IPOU3BOJAMTEIHLHOCTh CKBOKUHBI, ONIPE/ICIICHHAS TPOSKTHBIM 3a/IaHUEM;

® - THUI BOJIONIOTHEMHOT'0 00OPYIOBaHMS M CBI3aHHBIN C HUM 3KCIUTyaTaIlH-
OHHBIN THaMETpP CKBAKUHBI;

e - rIyOWHa 3aJIeTaHUs BOJJOHOCHOTO TOPHU30HTA M €T0 MOIIIHOCTb;

® - XapaKTePUCTHKA CJIAraroluX BOJIOHOCHBIN TOPU3OHT MOPOJI U €ro BOJIO-
OOMIBLHOCTD;

® - CTCICHb CIIO)KHOCTH TEOJIOTHUYCCKHX W THAPOTCOJIOTMYCCKUX YCIOBHM
paiioHa paboT, kK IpuMepy, HATUYNE B pa3pe3e pa30yxaromux MOpo/I, MOTIOIIAr0-
X OYPOBBIC PACTBOPHI TIOPOJT WIIK BaTyHHO-TAICUYHBIX OTII0KEHUMH;

® - KOJIMYECTBO M KAYECTBO MCXOJHBIX MATEPUAJIOB, UMEIOIIUXCS B PacIio-
PSOKEHUH pa3paboTYHKa MPOCKTa,

® - MIEPCIEKTUBHOCTH Pa3BUTHS 00bEKTa BOJTOCHAOKCHUS.
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[Ipu pa3paboTke KOHCTPYKIUU CKBAKUHBI OMpPENESIOTCS JUaMeTpbl Oype-
HUSL; TUAMETPbl U KOJIMYECTBA 0OCAHBIX KOJIOHH, MaTepHall 00CaaHbIX TPpyO U THUII
COEJIMHEHUS; UHTEPBAJIBI 3aTPYOHOr0 M MEXTPYOHOTO LIEMEHTaXa M TaMIIOHHUPO-
BaHUSL.

Omnpenensiercss BUA BOJAONPHUEMHOM YacTH CKBaXKWMHBI ((puiibTpoBas, Oec-
(buIbTpOBas), TUI U pa3Mepsl PUITBTPOBOI KOJIOHHBI, TPEOOBAHUSA K (DUIBLTPAM.
TpeboBanus k MaTepuaily rpaBUiHON OOCHINKHU (TP HEOOXOAUMOCTH).

[IpuBonATCs pacueTsl 1Mo PUIbTpaM U rpaBURHOM OOCHITIKE.

Tun u pa3mepsl OTKPHITON BOJAOIPUEMHOMN YacTh 0eCHUIBTPOBBIX CKBAYKUH.

B KOHCTpYKIIMM CKBa)XKMHBI KPOME OCHOBHBIX 3JIEMEHTOB — OOCAJHBIX KO-
JIOHH ¥ THIA BOJONPHUEMHON YacTH JOJIKHBI OBITh MPEAYCMOTPEHBI CIEIYIOIINe
AJIIEMEHTHI U YCIOBUS: THUIl CAIbHUKA, TUI OTOJIOBKA CKBKMHBI; BO3MOKHOCTD 3a-
Mepa 1eduTa, ypoBHS M 0TOOpa Mpo0 BOJIbI; BO3MOKHOCTH BBIITOJIHEHUSI PEMOHTHO-
BOCCTAaHOBHUTEJIbHBIX padoT.

O60CHOBBIBaeTCS TUIT BOAONOIBEMHOTO OOOPY/IOBaHUS C YKa3aHHUEM OcC-
HOBHBIX MTApPaMETPOB.

N3nararoTcsi BOZMOXKHbBIE HEIMPEBUICHHBIE OOCTOATEIBCTBA MPU MPOXOJIKE
CKB)KHUHBI, KOTOPbIE MOTYT MOBJIMSTh HA KOHCTPYKIMIO TPOEKTUPYEMOM CKBAKU-
Hbl, U JOIyCKAaeMble KOPPEKTUPOBKU IIIyOWHBI W KOHCTPYKIIMH Pa3BEIOYHO-
HKCILUTYyaTallMOHHON CKBAaYKUHBIL.

B paznene onuchiBaeTcs METOJIMKA U CIIOCOOBI YTOYHEHHSI T€OJIOTMYECKOTO
paspes3a 1 BbIOOpa HHTEPBAJIOB YCTAHOBKH (DHIIBTPOB.

Hameuaetcst mporpamma reousudeckux padOT B IMPOLECCE COOPYKEHUS
CKBQ)KMHBI U TIPH 3aBEPUICHUH €€ CTPOUTENIbCTBA I MPOBEPKU KayecTBa LIEMEH-
Ta)a M LEJOCTHOCTH 00CaTHBIX KOJIOHH, MECTOMIOJIOKEHUSI pabouel yacTu (puib-
Tpa U IIIyOUHbBI CKBaKUHBI.

B HeoOxoaumbIX  ciay4asx OOOCHOBBIBAaeTCS pa3paboTka KOHCTPYKIUHU
CKBa)KMHBI B JIBYX BapHaHTax — JIJIsl pa3HbIX clIoc000B OypeHus, eciiu 06a crocoda
OypeHUsl MpueMIIeMbl JJIsi JaHHBIX YCIOBUH.

B paznene nomxHBI OBITH M3JIOKEHBI JIOMMYCTUMBIE B Ipoliecce OypeHHs
KOPPEKTUBBI U YCIOBUSI U3MEHEHHS MPETYCMOTPEHHBIX MIPOEKTOM KOHCTPYKIUH U
TTyOUH CKBa)KHH.

K pazgeny npunaraercs reosnoro-rexuuuyeckuii paspe3 (I'TP) ¢ mepeunem
OCHOBHBIX MaTEPUAJIOB, HEOOXOIUMBIX JJISi COOPYKEHHS CKBAKUHBI.

B pazgene «Ocegoenue u onpobosarnue crkeazxcumvly M3NATAIOTCS BOIPOCHI
MOATOTOBKH CKBAYKUHBI JIJIs1 TOCTOSTHHOM AKCILTyaTalI|u:
e crnoco0Obl OCBOCHHS (BOCCTAaHOBJICHHUS BOJOOTAA4YM) BOAOHOCHOTO TO-
pU30HTa (TUIACTOB) — TEXHUKA M TEXHOJIOTHSI OCBOSHUS (THAPOCTATH-
YecKHe, THAPOJINHAMUYECKUE, peareHTHbIe, KOMOWMHUPOBAHHBIE U JIP.
METO/IbI);
e BHJIBI M Ha3HAYCHHUE OTKAYCK;
® PEXUM IMPOBEACHUS MPOOHBIX OTKAYEK (YMCIIO MOHMKCHHM, BEJIMUUHA
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MOHIKCHUI M WX TMOCIEA0BATENIbHOCTh, MMPOU3BOAUTEIHPHOCTh OTKA-
YeK IPU KKIOM MOHIKCHHUH, O00mas MpOAODKUTEILHOCTE  OT-
Ka4yeK), BBIOOP JOIMyCTUMOTO MOHWKCHHUS;

® TIOPSIOK M METOAMKA MPOKAYEK MPU MCIIOIb30BAHUU HECKOIBKUX BO-
JOHOCHBIX CJIOEB. 3aBUCHMOCTh METOJMKH TMPOKAYeK OT JIJIMHBI pabo-
4yeil yacTh QuIbTpa. 0COOEHHOCTH M MOPSAOK MPOKAaYeK M OTKAuYeK
0ecUIBTPOBBIX CKBAKHUH;

® THIBI BOJOMOABEMHOIO 000PYIOBaHHS, IPUMEHSIEMOr0 TIPU MPOKaY-
Kax M OTKauKax;

e TpUOOPHI U MPHUCTIOCOOJICHUSI, MPUMEHSIEMBIE JIJIsl 3aMEPOB YPOBHEH U
omnpezesieHus: 1eOUTOB; 00bEeMbl MEPHBIX €MKOCTEH, TpebyeMas Tou-
HOCTb 3aMEpOB;

® MOPsJIOK 0TOOpa PO BOABL;

® TIOPSIOK HAOMIOACHHUN 32 XOAO0M MPOOHBIX OTKAYeK CKBAKUHBI U Pe-
TUCTPALIMK HAOJIOICHUHN.

Paznen «Oxpana npupoonuix ycinosuti» COnEpKUT MEPOIIPUSATHUS IO OXpaHe

IMPUPOAHBIX YCJIOBI/Iﬁ B IIPOLECCCC COOPYIKCHUA U TIPHU SKCILTyaTall CKBAKHUHBI, 1
BKJIIFOYAcCT:

TpeOOBaHUs K TEPPUTOPUU Ui pa3MelieHusi OypoBOro o0opynoBaHusi, UH-
CTPYMEHTa, MaT€pUaJIOB, BCIIOMOIATENIbHBIX U BPEMEHHBIX COOPYKEHHU;
MEpPOIPUATHS [0 COXPAHEHHUIO W HCIIOJIB30BAHMIO i OJaroycTpoucTBa
PACTUTENBLHOTO CIOSI TOYBBI HAa TEPPUTOPUM TMPOU3BOJACTBA OYpPOBBIX H
CTPOUTENbHBIX PadoT;

CaHUTAPHO-TEXHUYECKHE TPEOOBAaHUS K KOHCTPYKLMUU CKBAKUHBI (OTOJIOBKH,
yCTbsl, 3aTpyOHbIE MPOCTPAHCTBA CKBAKHUHBI U JIP. );

MEPONPHUATHS IO OTBOY MOA3EMHBIX BOJ MPU MPOU3BOACTBE OTKAYEK.
MEPOIPUATHS IO YTHIIM3AIMK OypOBOro nuiaMa u 0TpaboTaHHOTO OYpPOBOTO
pacTBoOpa;

IIPOEKT 30H CAHUTAPHOM OXpaHbl U CAHUTAPHO-0310POBUTENBHBIE MEPOIIPU-
arus B nogcax 3CO ¢ yka3aHMEM NOTEHLUUAJIBHBIX 3arpsA3HUTENECH B 3TUX
30HaXx.

Paznen « Opeanusayus pabom u npoooaxcumenbHOCmb CmpoumenbCmeay

pa3palaTbIBaeTCsl B COOTBETCTBUU C TPEOOBAHUSAMU CTPOUTENbHBIX HOpM «Opra-
HU3ALUS CTPOUTEIHHOIO MPOU3BOJCTBA» C YUETOM CHEHUPUKUA OypOBBIX padoT U
BKJIFOYACT:

e TpeOOBaHUS B YACTU 00S3aTENBbHBIX COTIACOBAHUN M 3aKIIOYEHUN TIO
MPOEKTY BOJ103a00PHOM CKBa)KMHBI;

e TpeOoBaHUs, MPEIbSABISEMbIE K OpraHU3alUsM MPEANPUSTUSIM, BbI-
MOJIHSAIOIIUM OYpOBBIE paOOTHI;

® [IepeueHb KOHKPETHBIX JOKYMEHTOB, HEOOXOAUMBIX K Hayaily Oypo-
BBIX U CTPOUTENBHBIX PadoT (MpaBuia MPOU3BOACTBA pabOT, Te0I0r0-
TEXHUYECKHUI Hapsil, IpaBHUiia MO0 TEXHUKE 0€30MacCHOCTH U T.11.);
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® YCIIOBHUS W TIOPSJIOK BHECEHUS U3MEHEHUN M KOPPEKTHPOBOK B JIOKY-
MEHTAITUIO JI0 Havajla M B Iporiecce padoT;

® [IepeUCHb TPEOOBAHMH K IUIOMIAIKE CTPOUTEIBHBIX PadoT;

® B3aMMOOTHOIICHHS (00SI3aHHOCTH U OTBETCTBEHHOCTH) 3aKa3yuKa: 10
Havasia paboT, B IPOIECCE MOATOTOBKU U B IEPUO/T TPOU3BOJICTBA Pa-
ooT;

® ONpeeIICHUE POAOKHTEILHOCTH padOT MO CTPOUTEIILCTBY BOI03a-
OOpHOM CKBa)KHUHBI CO CCHUTKOW Ha HOPMATUBHYIO JIOKYMEHTAITHIO.

Paznen «Cmemnas ooxymenmayusa»siBisieTcss MOSCHUTEIBLHOW 3alUCKOM K

CBOOAHOMY CMCTHOMY pPaACUCTy CTOMMOCTU CTPOUTCIILCTBA U COACPKUT CIICAYIOIIUC
CBCIACHMUA:

CChUIKa Ha TEPPUTOPUATBLHBIN paiiOH, B KOTOPOM OCYILECTBIIETCS COOPY-
’KEHHE CKBa)KUHBI,;

METOJl COCTaBJCHUS CMETHOM JIOKYMEHTalluh (peCcypCHbIH, pPEeCypCHO-
WHJCKCHBIN, 0a3MCHO-UHIEKCHBINA, 0a3MCHO-KOMIICHCAIIMOHHBIN WM METO.
0aHKa TaHHBIX O CTOUMOCTH 0OBEKTOB-aHAJIOTOB);

CCBUIKM Ha JICUCTBYIOIIME HA MOMEHT pa3pabOTKH CMETHOW JOKYMEHTAIMU
OCHOBHBIC HOPMATUBHBIE TTOJIOKEHUS U YKa3aHUs 110 ONPEEICHUI0 CTOUMO-
CTHU CTPOUTEILCTBA U COCTABJICHUIO CMETHOM JJOKYMEHTAIIUK;

HOPMBI HAKJIAJTHBIX PACXOJI0B U TUIAHOBBIX HAKOTUICHMIA,

JOTTyCKaeMble KOPPEKTUPOBKH M YTOYHEHUSI CMETHBIX IIEH U BO3MOXKHOCTH
MIPUMEHEHUSI YTOUHEHHBIX 1I€H JJI B3aUMOPACUETOB MEXKY MOPSIIUUKaAMHU
1 3aKa34YMKaMH.

MOPSIIOK COCTABJICHUSI CMET Ha JOIMOJIHUTEIbHBIC PaOOThI U 3aTPATHI;
yCJIOBUSI TIepecueTa CTOMMOCTH CTPOMTENIbCTBA MPU YTOUHEHUH METOOB
BBITIOJTHEHUSI U1 00bEMOB PadoT;

MOPSIIOK  OTpeJIe/ICHUsT 3aTpaT TpyAa, MAIlMH U MaTepUajioB B CIIydasx
OCJIOXKHEHUH, MPOUCHIEANINX HE TI0O BUHE UCTIOTHUTENSI OYypPOBBIX PadoT;
MOPSIIOK M3BICKAHUSI CPEJCTB /I KOMIIEHCAIMY OOOCHOBAHHOTO YBeEJIMYe-
HUS CMETHOM CTOMMOCTH OT/ICJIBHBIX BUIOB padoT;

BO3MOJKHOCTH Y YCJIOBHSI PacXOJ0BaHUS YacTH pe3epBa, OCTAIOIICHCS B pac-
MOPSHKCHUM 3aKa3uMKa;

MOPSIIOK BKJTFOUEHHUS B aKThl MPUEMKH BBITIOJTHEHHBIX pabOT HAJIOTOB M OT-
YHUCJICHUM;

Jpyrue CBEJACHUS, XapaKTepHbIE JIJIs JaHHOTO BUA paloT.

Ha pa3HbIx 3Tamax cocTaBiIeHUS] CMETHOM JTOKYMEHTAIIMHM COCTAaB U 00BbEM €€

MOXXET W3MEHSTBCS MO COITAaCOBAHUIO MEXKIY YYaCTHUKAMH HHBECTHIIMOHHOTO
nporecca.

B paznene «lloocomoska ckeadicumvl K coave  IKCHIyamayuio» NpuBOJIAT-

Ci CHCIIYIOH_II/Iﬁ MEePCUCHb MATCPUAJIOB U JOKYMCHTAIIUN, KOTOPBIC O(I)OpMJISIIOTCH
MOAPAAIHUKOM B ITPOUCCCE U IIPU 3aBCPIICHUU COOPYKCHHA CKBAKUHBI IJIA IIPCAb-
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SIBIICHUSI TIPUEMOYHON KOMHUCCHH, a TaK)K€ MEPOIPHUATHS 0 MOATOTOBKE K claue B
AKCILTYaTallI0 HEMOCPEACTBEHHO CKBAYKUHBI.

e CepTtudukarhl, TEXHUYECKHE TACTIOPTA WM APYTrUe TOKYMEHTHI, YAOCTO-
BEpSIIONINE KayeCTBO MAaTEpPHAaOB, KOHCTPYKUMK U JAeTalel, MPUMEHIEMBIX MpH
MIPOU3BOJICTBE CTPOUTEIIEHO-MOHTAXKHBIX PadoT.

® AKTBI CKpBITBIX pa0OT M TOKyMEHTHI 1O OTIEIbHBIM BBHIMIOJTHEHHBIM B
MIPOLIECCE COOPYKEHHSI CKBAKHHBI paboTaM:

- aKT Ha 3aJI0’)KEHUE CKBAYKUHBI;

- aKThl Ha YCTAaHOBKY (HIIBTPA U IIEMEHTAIINIO 00CAHBIX KOJIOHH;

- CBOJ[HAs KapoTaXkHasl [uarpaMmma ¢ pe3yjibTaTaMH ee pacindpoBKU U 3a-

KITIOYCHHEM OpPTaHU3aIUH, BHIMOJHUBIICH reo(u3ndecKue padoThI,

- TEOJIOTHYECKUI pa3pe3 ¢ KOHCTPYKIMEH CKBa)KUHBI, CKOPPEKTUPOBAHHBIN

110 JJAHHBIM Te0(PU3MUECKUX UCCIIETOBAHUI;

- )KypHaJl HaOIIOICHUH 32 OTKA4YKOH BOJBI U3 BO103a00pHOM CKBaYKUHBI;

- TaHHBIE O PE3y/IbTaTaX XMMHUYECKUX, OAKTEPHOIOTHYECKUX aHATU30B U Op-

raHoOJeNTUYECKUX  [OKa3aTeledl  BOABL  3aKJIIOYEHUE  CAaHUTapHO-

ATHUIEMHUOJIOTHYECKON CITYKOBI,

- 00pa3Irel MPOIIEHHBIX MTOPOJT ¥ TPABHITHONM OOCKITIKH (€CITH HCIIONB3YETCS).

Bcest jokymeHTanus 10 ciauu 3aKka3yuKy JOJKHA ObITh COIVIAcCOBaHa C opra-
HU3aIMel — HETOCPEICTBCHHBIM pPa3pa0OTYMKOM TPOEKTa JaHHOW CKBaXKHHBI.
[TpoekTHasi opraHu3anusi HA OCHOBE MPEACTABICHHBIX MAaTEPHUAJIOB MPHU MOJIOKH-
TENBHBIX pe3yibTaTax OypOBbIX padOT COTNIACOBBIBAET MACTIOPT CKBaXKUHBL. Dopma
nacriopTa CKBaXHHBI mpuBeeHa B [Ipunosxenuu 116.

B cnyuasx, xorga mpoekTHash JOKYMEHTalusi pa3padoTaHa OpraHu3aluen,
BBITIOJTHAONIEH OypoBbIE DPA0OTHI, HCIOJHUTENbHAS JIOKYMEHTALUS 10 CIa4H
CKBa)XHHBI JOJDKHA OBITH COTJIACOBaHA C OPTaHOM DKCIIEPTH3BI, BBIIABIINM 3aKITIO-
YeHHE Ha MPOEKT TaHHOW CKBaKMHBI.

[To oxoH4YaHWIO OypeHHs pPa3BEJOYHO-IKCILTyaTAllMOHHOW CKBa)KHHBI, WC-
MBITAHUS €€ OTKAYKOW U TOCJe claui MPoO BOABI HA aHAIHM3BI BEPX IKCILTyaTaI-
OHHOM KOJIOHHBI IOJDKEH OBITH 3aKPHIT METAIITMUECKON KPBIIITKOM.

[Tpy MOJIOKUTENBHOM 3aKJIIOUEHUH OPTraHOB TEPPUTOPHATIHLHO-CAHUTAPHOTO
HAaJ30pa O BO3MOXKHOCTH HCIOJIb30BaHUS MOJYYEHHOW M3 JaHHOW pa3BeJO0YHO-
OKCIUTYaTallMOHHON CKBaXMHBI BOABI CKBOXKHWHA W3 pa3psia pa3BeIOYHO-
HKCILTYaTallMOHHON MOKET OBbITh NEePEBEICHA B AKCILTYyaTallMOHHYIO.

CkBaxkuHa JOJDKHA OBITH 00OpydOBaHa MpuOOpaMu IJisi 3aMepa YpOBHEH
BOJIbI, IABJICHUSI B BOJIOBOIE, J€OMTa U MPUCTIOCOOJICHUAMU JIsl 0TOOpa mpod BO-
TTBL

Ha ycThe cKBa)XKMHBI TOJIKEH OBITh YCTAHOBJICH T€PMETHYECKUN OTOJIOBOK; B
MOMEIIIEHUH HACOCHOM cTaHIMU (Ha 00caiHOM TpyOe Wi Ha MHOM MECTE) JIOJIKHBI
OBITh HAHECEHBI: HOMEP CKBa)KUHBI, HANMEHOBaHHE OypOBOUM OpraHu3aluil M TOJ
OypeHusi.

[Ipennpusitue, ocymiecTsisioniee OypoBble pabOTHI, AOKHA TEpenaTh
CKBaXHHY 3aKa34YMKY B COOTBETCTBUU C MPABUJIAMHU MTPHUEMKH OOBEKTOB B IKCILITY-
aTaluIo C MacrnopTOM, COTJIACOBAHHBIM C MPOEKTHOM OpraHu3aluei U ¢ PeKOMEH-
JAIUSMU 10 €€ SKCIUTyaTalHH.
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[locrie okOHYaHUSI CTPOUTENHCTBA MOJHOIO KOMIUIEKCa BOA03a0opa (CKBa-
’KMHA, HACOCHAsl CTAaHLMS HaJl CKBAaXXMHOW, BOJOBOJ, JMHHUM DJIEKTpoIlepenay U
T.J.) CKBOKMHA TMOJUIEXKUT OMPOOOBAHUIO B PEKHUME IKCIUTyaTallud C IEJIbIO MPOo-
BEpKU paboThl 000pYIOBaHUs. DKCIUTyaTallMOHHASI OTKAYKa BBITIOJIHAETCS MPH TO-
CTOSTHHOM J1eOuTe (Ha OJIHO MOHWXKEHUE) B TeueHue 2-3 cyTok. B mporiecce skc-
TUTYyaTallMOHHOM OTKA4KH MPOBOJATCS 3aMephbl YPOBHEH U J1eOuTa CKBAaXKUHBI BO-
JOMEpPOM C TIepUOAMYHOCThIO 1 Yac. Pe3ynbTaThl HabmoneHui (3aMepoB) ohopM-
JISFOTCS B BUJIE aKTa.

[lepen cnaveii - mpueMKON CKBaKMHBI B HKCIUTyaTaIMIO 3aKa3yuK (Bajaesel]
CKBa)KHHBI) 00s13aH BBIIEIUTh OTBETCTBEHHOE 3a DKCIUTyaTalMIO JIMLO JIS IPO-
XOXJICHUSI UHCTPYKTa)Xka B CIEHUATM3UPOBAHHON BOJOXO3SIMICTBEHHONW OpraHmsa-
IUH.

Paznen «lIpedsapumenvhvie pexomenoayuu no 3KCHIYAMAYUU CKEANCUHBLY
COJICPXKUT KpaTKHE MpeABapUTEIbHbIE PEKOMEHAAINH 110 IKCIUTyaTalliu CKBaXKU-
HBI, KOTOPbIE JTOJKHBI OBITh YTOUHEHBI U JOIMOJHEHbI Mocie OypeHus, o0ycTpoii-
CTBa W ONpPOOOBAaHMSA CKBAaXUHBI B HKCIUTyaTallAOHHOM pexume. Pe3ynbTarhl
HaOo1eHuH (3aMepoB) 3a pabOTON CKBaKMHBI M BOJOIOIBEMHOTO 000PY10BaHUS
B COCTaBe MOJIHOI0 KOMILJIEKCA COOPYKEHUM Bo103a00pa 0hopMIIIOTCS B BUJIE aK-
Ta.

CkBaxxMHa J10JKHA OBITh BBE/IEHA B DKCIUIyaTallMI0 B BO3MOXHO KOPOTKHUE
CPOKH TOCJIE 3aBEPIICHUS €€ COOPYKEHHUS.

Jliia moTpebuTeneid, He AOMYCKAIOLUX MepepbiBa B Mojaue BOAbL, WIH MPU
HAJIMYUU PE3EPBHBIX CKBAXKUH, MPOAOJIKUTEILHOCTh HENPEPHIBHONW pabOThI MpH-
HUMAETCs paBHOU 24 4.

[Ipou3BoaUTENBHOCTH BOJI03a00pa OMpeAeseTcss B 3aBUCUMOCTH OT CUCTe-
MbI BOJIOCHAOXEHUS (cHcTeMa BOJOMPOBOJAA C OJHHMM IMOABEMOM BOJBI O€3 BOJO-
HAIMOpPHOM OalIHu, ¢ OHUM MOABEMOM C BOJIOHATIOPHOM OallHEel, ¢ pa3IuYHBIMU
CUCTEMaMH MIPOTHUBOIIOKAPHOT'O BOJOCHAOXKEHUS U T.11.).

B nporecce skctyatany CKBaXKMHBI T0JKHA ObITh 00ecrieyeHa perucTpa-
sl HaOJIoIeHUH 3a pabOTON CKBAXKUHBI U BOJIONIOIHEMHOTO 000PYAOBAHMUS.

B cnenumanbHOM KypHalie TOJKHBI (DUKCHPOBATBHCS: TEXHUYECKOE 00CIy-
’KUBAHUE U PEMOHTHBIE PabOThl CKBAXKUHBI, BOJOMOIBEMHOTO U AJIEKTPOTEXHUYE-
CKOTro 000pyZOBaHMsI; 3aMEHa BOJOMOABEMHOIO 000PYOBAHMS; APYTHUE BUIIBI pa-
0OT.

B HauanpHbIN Neprosl CKBaXMHA JO0KHA SKCILTYaTHPOBATHCS € MIPOU3BOIHU-
TEJIBHOCTHIO, HE TIPEBbIIIAIONICH yKa3aHHOH B nacnopte. Co BpeMEeHeM MoKa3aTeNu
paboThl CKBAaXUHBI CHUKAIOTCS (IEOUT, YACIbHBIN 1eOUT U T.1.), IO3TOMY Nepea
3aMEHON BOJOINOJIBEMHOT0 000pPYI0BaHUs HEOOXOIUMO ONpEAeIsiTh ee (pakTuye-
CKH€ TTapaMeTpBhl.

Kpome 3Toro B pekoMeHAaMsIX Mo IKCIUTyaTallil CKBaYKUHBI TOJKHBI ObITh
M3JI0’KEHBI CIEAYIOIUE TPEOOBAHUS

- MIEPUOJUYHOCTh U MOPSAAOK KOHTPOJISI KauecTBa BOJBI (OMpPEENIeTcs Tep-

PUTOPHAIBHBIMU OpraHaMH CaHUTAPHOTO HAJA30pa Ha OCHOBaHUM TpeOoBa-

nuit CanlluH;

- CPOKH BBITIOJIHEHUSI TEXHUYECKOT0 00CITY>KMBaHUsI 000pYy10BaHUS;
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- MEepUOUYHOCTh PabOT MO BOCCTAHOBJIEHHUIO MPOU3BOJUTEIHHOCTU CKBa-

KUHBI U METO/Ibl pEreHepallii B 3aBUCUMOCTH OT KOPPO3UOHHBIX U JPYTHX

CBOMCTB MOA3EMHBIX BOJI;

- YCIIOBUS COJIEp>KaHHUS HACOCHOM CTAHLUMU M BBIOJHEHUE CAHUTAPHO-

037I0POBHUTEIBHBIX MEPONPUSTUI B 30HAX CAHUTAPHOU OXpaHbl (K MACHOPTy

CKBQ)KMHBI JIOJDKHBI NpUJIaratbCs yTOYHEHHbIE, HA OCHOBE (DaKTHUECKUX

JTaHHBIX 0 cKkBaxkuHe, pazMepbl 3CO u meponpusartus B 3CO).

Paznen nomkeH conepkaTh peKOMEHIALMM BIAEIbIy CKBaKMHBI (BOJ103a-
0opa) Ha ciayyall BbIXOJa CKBAXKUHBI U3 CTPOS WM 3HAUUTENBHOIO YXYIIICHUS €
paboThl, BKIIIOYAsk yXYyIIIEHUE Ka4eCTBa BOJIbI.

5.3. ConepkaHue MpOeKTa 30H CAHUTAPHOW OXpaHbl UCTOUHHMKA BOJOCHAO-
KEHUS

I'panuner 3CO onpenensores ISl MPOSKTUPYEMBIX, UCTIONB3YEMbIX U pe-
KOHCTPYUPYEMBIX HCTOYHUKOB BOJOCHAOKEHUSI.

Opranuzanus pa3padotku npoekta 3CO U BBINOJHEHUE CAHUTAPHBIX MEPO-
MpUSATANA B TIpeJieliax €€ IMOSCOB OCYIIECTBIISIIOTCS OpraHaMd MECTHOT'O CaMo-
yIPaBJICHUSL.

Conepxanne pazaenoB mnpoekta 3CO 3aBUCUT OT THUIAPOTr€OJOTHMUECKUX
yCJIOBUM paiioHa pa3MeIICHHs] UCTOUHHUKA BOJAOCHAOKEHHUS, CAHUTAPHOTO COCTOSI-
HUS y4acTKa, 3Tara MPOeKTUPOBAHUS U APYTUX (PAKTOPOB.

ITpoekt 3CO cOCTOUT U3 CIEAYIOMINX Pa3/IeIOB

Beeoenue.

1. Tuopozceonocuueckas xapakmepucmuka paioHa pasmeujeHuss UCmoyHU-

Ka
(UCMOUHUKOB) B0OOCHADICEHUSL.

2. Kauecmeo noozemmuix 800.

3. Onpeodenenue epanuy nosicog 3CO.

4. Illpunoowcenus:

4.1 UcxooHvie Oannvie).

4.2 [Ipoexm peuienusi meppumopuaibHulX Op2ano8 CamoynpaGIeHUsL.

4.3 I paghuueckue mamepuansi.

Bo 68edenuu nomxHbI coiepKaThCs CAEIYIOIINE CBEICHUS:

e XapakTepucTrKka 00BbEeKTa BOJOCHAOXKEHUS (HAaMMEHOBaHME, MECTOIIOJIO-
KEHUE, TUM U 1eJIb BOJOCHAOKECHUS, TEXHOJIOTUS TIPOM3BOJICTBA, HAJTMYHE CTOKOB
Y KaHAJIU3aIuH, pa3MeIIeHUEe CKBAKUH MTPUMEHUTEIBHO K pelibedy U T.11.).

eHanuuue win OTCYyTCTBUE MAaTEpUATIOB THAPOT€OJIOTUUECKUX, TUAPOIOTHU-
YECKHUX, CAHUTAPHBIX, MUKPOOUOIOTHYECKUX HCCIICIOBAHUMN.

e /[aHHbBIE O MEPCIEKTUBAX CTPOUTEIBLCTBA 00BEKTa BOJOCHAOKEHUS WU O
COKpAIICHUH BOJIOTIOTPEOICHUSI.

¢ B03MOXHOCTh CXeMaTH3alUU U OCPETHEHHUS TI0 OCHOBHBIM PACUYETHBIM T1a-
pamMeTpam peaabHOM THIPOTeOIOTHYeCKO 00CTAaHOBKH JJIs 0OOCHOBAaHUS TIPOEKTA
3CO ucTOYHMKA BOJOCHAOXKEHUS MyTeM aHAJTUTUYCCKUX PACUCTOB MM BO3MOXK-
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HOCTB TIpuMeHeHus s pacueToB 3CO MaHHBIX MO TEPPUTOPHUSIM C AaHATIOTMUYHBIMU
TUAPOT€OJIOTUYECKUMH YCIOBUSMHU.

CxeMaruzanusi JOMYCKAeTCS B OTHOCUTEIBHO MPOCTHIX THUIPOTeOSIOrHYe-
CKMX YCJIOBHSIX M JIJIsl IPEANPOSKTHOM IOKYMEHTAllUK (Ha CTa Uy BHIOOpA y4acTKa
JUTSI COOPYXKEHUS BOJI03a00pHON CKBaYKUHBI).

ellepeueHp ACHCTBYIONIUX HOPMATUBHBIX JOKYMEHTOB, HCIIOJIb30BAHHBIX
nipu npoektupoBanuu 3CO.

Paznen «l uopoeceonocuueckas xapaxmepucmuxa pailoHa pazmewjeHus uc-
MOYHUKA 8000CHAOICEeHUs» TOTKEH COJIEPKaTh CIEAYIOIINe JaHHbIE:

e[ uaporeosornyeckre JaHHBIC y4yacTKa C Y4€TOM BO3MOXKHOTO B3aUMOBJIH-
STHUSI TIO/I3€MHBIX U TIOBEPXHOCTHBIX BOJ. XapaKTEPUCTUKUA BOJIOHOCHBIX U BOJIO-
YIOPHBIX TOPOJI, CTENEHb 3aIUIIEHHOCTH HCIONIB3YEMbIX BOJAOHOCHBIX ILIACTOB,
pacroJiokeHrue obJlacTel MUTaHUs U PACIIPOCTPAHEHHUs BOJOHOCHBIX TOPU30HTOB,
HarpaBJjieHHUEe TTOTOKOB MOJ3EMHBIX BOJI U T.II.

o XapaKTEepUCTHKA MPOEKTUPYEMBIX WM CYIIECTBYIOIIUX BOJI03a00PHBIX
CKBaXHUH (TJIyOMHBI, KOHCTPYKIIMH, T€OJOTUYECKUE Pa3pe3bl, MbE30METPUUCCKUE
YPOBHHU, IEOUTHI, TOHKEHUS U T.11.).

e TpeboBaHUsl K MPOCKTUPYEMBIM CKBXMHAM M BO3MOXXHOCTb YIIYUILICHHSI
KOHCTPYKIIUN JEHCTBYIONINX CKBAKUH C YUE€TOM BJIUSHUS 3arpsi3HEHUS C MMOBEPX-
HOCTH WJIH PEIICHUE 00 X JTUKBUIAIIH.

e CaHUTapHOE COCTOSTHUE UCTOYHHKA BOJIOCHAOKECHHSI.

B paznene «Kauecmeo noozemuuvix 600» NPUBOJSATCSA OKUJAEMbIE TTOKa3aTe-
JIM Ka4yecTBa MOJ36MHBIX BOJ JJIsI BHOBb CTPOSIIIIUXCS CKBAXKUHHBIX BOJ103a00pOB U
(hakTU4YeCcKre JaHHBIC M0 CYIIECTBYIOIIUM UCTOYHUKAM.

CBeieHHs 10 Ka4E€CTBY BOJIBI IKCIUTYaTAllMOHHBIX CKBAXKUH HAa MOMEHT MX
CIa4M B SKCIUTyaTaIlMIO U 32 BECh TIEPHUO/] IKCILTyaTaI|H.

PexomeHnaamuu no 04MCTKE ¥ MOATOTOBKE BOJIBI (TIPU HEOOXOAUMOCTH).

Paznen «Onpedenenue epanuy noscos 30n canumapHoil OXpaHsly COJEPIKUT:

e OOoCHOBaHHE METOJIUKH pacueToB pazMepoB u koHurypanuii 3CO B 3a-
BUCHUMOCTH OT KOHKPETHBIX THJIPOTCOJOTHYECKUX YCIOBUM, peXUMa IKCIUTyaTa-
MU BOJI03a00pa U PEKOMEHAINI, BBIJAHHBIX KOMHCCHEH MO CaHUTAPHOMY 00-
CJICIOBAaHHIO TEPPUTOPUM PA3MEILICHHUS] UICTOYHUKOB BOJOCHAOKEHMUS.

e Pacuer 3CO.

e VYcinoBus 00OCHOBaHHUSI BO3MOXHOCTH YMEHBIIEHUS (MPU HEOOXOIUMO-
ctu) pazmepoB mosicoB 3CO 1o COrTacoBaHUIO C 3aMHTEPECOBAHHBIMHM OpraHU3a-
[UASIMHU.

B otnenbHBIX ciydasix Jis BOJ103a00pOB, PACIOIOKEHHBIX Ha TEPPUTOPUH
00bEKTa, NCKITFOYAIOIIETO BO3MOKHOCTh 3arps3HEHMS MOYBBI U TTOJI3EMHBIX BOJI, a
TaKkKe i1 BOJM03a00pOB, pACIONIOKEHHBIX B OJIATONPHUAITHBIX CAHUTAPHO-
TEXHUYECKUX U THIPOTeOIOTMUECKUX YCIOBUSX, I'paHuIily repBoro nosca 3CO no-
MyCcKaeTcs MpUOJIU3UTh K BOJI03a00py MO COTJIACOBAHUIO C MECTHBIMH OpraHaMH
CaHCITY>KObI Ha paccTtosiHie 15 wiu 25 M COOTBETCTBEHHO JIJISl 3aIIUIEHHBIX WU
HEJIOCTATOYHO 3aIIUIICHHBIX BOJIOHOCHBIX TIACTOB.

B 0c000 TpyaHBIX MECTHBIX YCJIOBHUSIX IMPH YCTAHOBJICHHH HaJJIEkKAIIUX
I'PaHMI] BTOPOT'O U TPETHEro MOSICOB WX pa3Mephbl B MOPSAJKE HUCKIIOUYCHHS] MOTYT
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OBITh YMEHBIIICHBI WM 3TH TOsICa MOTYT OBITh OOBEAMHEHBI NMPU YCIOBUH pa3pa-
OOTKU CIIEUATIbHBIX 3aITUTHBIX MEPONPHUATHI U MPU YCIOBUH, YTO KAYECTBO IOJI-
3€MHBIX BOJ] OT 3TOT0 HE YXYALIUTCS.

VYka3aHHbIE W3MEHEHHS, BHECEHHbIE B MPOLECCE MPOEKTUPOBAHMA W IUIAH
CaHUTAPHBIX MEPOIPUATHH, JOKHBI OBITH COTIACOBAHbBI C CAHUTAPHOM CITY KO0 U
OpraHaMH MECTHOTO CaMOYTIPaBJICHHUS.

e [lepeueHb caHUTAPHBIX MEPOIPHUATUH B MIEPBOM, BTOPOM U TPEThEM IO~
cax 3CO.

e [IpaBuna u pexxum X03UCTBEHHOIO MCIIOJIb30BAHUS TEPPUTOPUH, BXOJIS-
IIMX B 30HY CAHUTApPHON OXPaHbI BCEX MOSICOB.

Ipunoscenus x npoexmy 3CO.

K TekcroBoii yactu npoekra 3CO npumnararotcsi rpaduueckre MaTepruayibl U
MPOEKT pEUIeHHs] OPraHOB CaMOYIIPABJICHUSI C TIEPEYHEM OIpEAeIEHHBIX MEPOIPH-
ATUN, COTJIACOBAHHBIX C 3€MJIETIONB30BATENSIMU, C YKa3aHUEM CPOKOB HUX UCIIOJHE-
HUS, UCTIOJTHUTEJICH U UCTOYHUKOB ()MHAHCUPOBAHUSI.

B rpaduueckue Matepuanbl BKIIOYAIOTCS:

- CUTYallMOHHBIM IUIaH C FPaHULAMHU BTOPOro M Tperhero mnosicoB 3CO c

HAHECEHHBIMU HMCTOYHUKAMHU W DJIEMEHTaMHU CHUCTEMBbl BOJOCHAOXEHUS B

macmTabe 1:10000 — 1:25000;

- ruian niepBoro nosica 3CO B macmtade 1:500 — 1:1000;

- I1ad BToporo u Tperbero nosgcos 3CO B macmrade 1:10000 — 1:25000;

- TUJIPOTEOJIOrUYeCKUe MPOPUIN 10 XapaKTepHbIM HAMpPaBICHUSIM B IMpeJie-

Jax 00JacCTH MUTaHUS BOA03a00pa B TEX CIyyasix, KOrja JUIsl ONpeeIeHUs

3CO ObUIM UCIIOIB30BAaHbI JaHHBIE IO CKBAXKHUHAM.

5.4 CopepxaHue pa3leioB MPOEKTa PEKOHCTPYKIMH M KalUTAIBHOTO pe-
MOHTa BOZ103a00pHOM 3KCIUTYaTalIMOHHON CKBa)KMHbI

OcHoBaHMEM I pa3pabOTKU TMPOCKTHOW JTOKYMCHTAIIMA Ha PEKOHCTPYK-
U0 (KalpeMOHT) SBJISCTCS aKT 00CIICIOBAHMS ¢ PEKOMEHIAIMUSIMH 110 €T0 PEKOH-
CTPYKIIMY WJIM BOCCTAHOBJICHHIO C JIMATHOCTUKON TEXHUYECKOT'O COCTOSHUS BOJIO-
3a00pHOI CKBaXUHBI U, B IEPBYIO OUYEPE/Ib, €€ BOAOIPHUEMHON YacTH.

TexHu4yeckoe COCTOSTHUE BOI03a00PHBIX CKBKHH OIPEACIIICTCS CIICIIHAITh-
HBIMH T'€O(PH3UIECKUMH METOJaMH (KaBEepHOMETPHS, WHKIMHOMETPHS, CKBAXKUH-
Hoe (oTorpadupoBaHNEe, CKBAKUHHOE TEICBUICHHUE, PACXOIOMETPHS, PE3UCTHBH-
MeTpHs U Ap.)

OcHoBaHHMEM ISl PEKOHCTPYKIIUN CKBaKUHBI MOXKET OBITh TaK)KE M 3aKJIIO-
YCHHSI OPraHOB CAHUTAPHOU CITY)KOBI B TEX CITydasx, KOTJIa HCITOJIb30BAHHE TOTO
WM MHOTO BOJOHOCHOTO TOPHU30HTA (TUIacTa) HEBO3MOXKHO M3-3a YXY/IICHHUS Ka-
YeCTBAa BOJBI.

[TpoeKkTHO-CMETHAs TOKYMEHTAIIUsl Ha PEKOHCTPYKITUIO WIIM KallPEMOHT COCTO-
UT U3 CJIICAYIOIINX Pa3/IcoB

Beeoenue.

1. Kpamkas xapaxmepucmuxa 2udpo2eosiocudeckux yeio8uil pationa pabom.

2. KoHcmpyKyusi CK8adiCUMbl, KAuecmeo NOO3eMHbIX 600 U HA3ZEeMHble CO-
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OPYIICEHUSL.

3. Pezynvmamsi 06cie008anus.

4. Cocmag pabom no peKoHCmMpyKyuu (Kanpemonmy) oovexma.

5. Ocsoenue u onpobosanue cK8ANHCUHDI.

6. Oxpana npupooHbIX YCIO8UIL.

7. Opeanusayusi u npoOOIHCUMELLHOCTb PAOOM.

8. Cmemnas 0okymenmayusl.

8.1 CeoOmblii cmMemHblll pacuem CMOUMOCIU DEKOHCMPYKYUU (KanpemoH-

ma).

8.2 Jloxanvuvie cmemeoi.

9. [loocomoska ckeaxdcuHvl K coaue 8 IKCNYamayuio.

10. IlpeosapumenbHuvle peKOMeHOAyUU no IKCHIYAMAYUU CKEANHCUHDI.

11. Cnucok numepamyphbi.

12. Ilpunooicenus.

12.1 UcxooHno-paspewumenvras 0oKymeHmayusi (cm. ei.7 n.7.5 nacmosuwe2o
Ilocobus).

12.2 Konus nacnopma cK8ax)cuHbi.

12.3 I'TP cxsadicunbi.

Conepxanue pa3iesioB MpoeKTa: «Beedenuey, «Kpamkas xapakmepucmuxa

eudpozeonocuieckux ycnogut», «Oceoenue u onpobosanue ckeaxicunvly, «Oxpana
nNpUpoOHbIX yeaosuit», «Opeanuzayus u npoooadcumensHocms pabomy», «Cyvem-
Has OoKymeHmayusy, «l1002omoeka cKeadcuHvl K coaye 8 IKCNIyamayuio» W
«lIpedsapumenvhvie pekomeHOayuu nO IKCHAYAMAYUU CKEANACUHBL AHATOTMYHO
COJIEP>)KaHUIO COOTBETCTBYIOIIUX Pa3/IesIOB MPU MPOECKTUPOBAHUU BHOBb COOPYKa-
€MBIX BOJI03a00pPHBIX CKBAKMH C YYETOM cHeuu(puku paboT MO PEeKOHCTPYKIUU
(KarmpeMoHTY)

Pa3IICJI «KOHcmpym;uﬂ CKB6AJNCUHDbL, Kadvecmeo NOO3EMHbBIX 600 U HA3EMHbLE

coopyotceHusy NOJKCH COACPKATH CIICAYIOINC TAHHBIC:

[TacriopTHBIM HOMEpP CKBaXKMHBI, MOAJICKAIIUNA PEKOHCTPYKIMH (KalPEMOH-
Ty), TOJl €€ COOpPY>KEHHs, HAUMEHOBAaHUE OpraHU3aluH, BHIMOIHUBIIEH Oy-
pOBBIE PabOTHI, CIOCO0 OypeHwsl, TITyOHHA CKBAKUHBI.

Kpatkyio XxapakTepuCTHKy W WHTEpBaJl 3ajeraHusi UCIOJb3yeMOro BOO-
HOCHOI'O TOPU30HTA (T1JIacTa).

JlnameTp ¥ MHTEpBaJl YCTAHOBKH 3KCILTyaTallHOHHON KOJIOHHHBI.

Onucanue BOJIONPUEMHOMN YaCcTU CKBaKUHBI ((hUIbTpOBasi, 6ecuiIbTpoBas),
NeOUT, yIeNbHbIN 1€0UT, CTAaTUYECKUN U JUHAMUYECKHUN YPOBHHU.
XapakTepUCTUKH BOJOMOABEMHOTO 000PYI0BaHUS.

Ccbulka Ha JOKYMEHTBI, U3 KOTOPBIX IMOJIyYEHbI MEPEUMCIICHHbIE TaHHbIE
(1aHHbBIE HA MOMEHT CAa4u CKBA>KUHBI).

JlaHHbIE 10 KAYEeCTBY MOA3EMHBIX BOJ MPHU CJadye CKBaXKUHBI B dKCILTyaTa-
IIUIO CO CCBUIKOW Ha JIaDOpaTOPHIO, BHIMOIHUBIIYIO (PU3UKO-XUMUYECKUE U
OaKTEpHOIOrMUECKUE UCCIIEOBAHUS IIPOO BOJIBL.

XapaKTepucTUKy HACOCHOM cTaHUuu, orpaxacHus 3CO cTpororo pexuma,
AJIEKTPOOOOPYI0BaHHSI HA MOMEHT CAAUU CKBa)KHHBI.
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Paznen «Pesynomamsl 06ciedosanusy COACPKUT CBENICHUS, U3I0KEHHBIE B
akTe o0ciIeI0BaHus BKIIOYas:

® CpOKHU pabOThI CKBRXHHBI, N3MEHEHHsI B KOHCTPYKIIUHU, KeM, KOTJa U KaKue
BUIbl PEMOHTHBIX paOOT BBITIOTHSIMCH Ha CKBAXKHIHE.

® OCHOBHBIC MMOKa3aTeNH pabOThl CKBAXUHBI M KaueCTBAa MOJ3EMHBIX BOJ Ha
MOMEHT 00CTIeTOBaHHS TI0 CPABHEHUIO C TIEPBOHAYAIBHBIMH, T.€. TIPU Caue
CKBa)XHHBI B dKCILTyaTaIlHIO.

® COCTOSIHHE BOJOTIPHEMHON YacTH CKBaXKHHBI.

® COCTOSIHME HACOCHOM cTaHuuu, orpaxaenue 3CO, BOIONOIBEMHOIO 000pY-
JOBaHUS M AIIEKTPOOOOPYTOBAHHUSL.

® TIPUYNHBI, BHI3BABIINE HEOOXOAMMOCTH BBIITOJHEHUS Pa0OT MO PEKOHCTPYK-
UM (KalpeMOHTY) CKBa)KHUHBI.

Paznen «Cocmae pabom no pekoncmpykyuu (kanpemonmy) ob6wvekmay co-
JEPKUT ACTATbHBIN MepeueHb HAMEYaeMbIX paboT:

e PaloThl, BHIMIOJIHSIEMBIE HETIOCPEACTBEHHO B CKBAXHMHE (JEMOHTAK, MOHTaX
BOJIOTIOTLEMHOT0 000PYI0BaHus, OypeHue, 3aMeHa TpyOo, GHUIbTPOB U T.J1.).

e PexoMmeHanMu Ha CiIy4ail HEBO3MOXXKHOCTH H3BJICUEHHs] OOCaJHBIX TPYO,
(GUIBTPOB U T.1.

e Oxugaemble pe3ysbTaThl padoT (MapaMeTpbl CKBAXKUHBI, TEOUT, yAEIbHBIN
1eOUT, YpOBHH, KA4ECTBO BOJBI M PEKOMEHIYEMOE BOJOMOIBEMHOE 000PY-
JIOBaHHE).

® TEOJIOTO-TEXHUYECKHUH pa3pe3 C yKa3aHHWEM pacxoja OCHOBHBIX MaTEpHAIIOB

e Pa0oThl MO BOCCTAHOBJICHHUIO HA3€MHBIX COOPYKCHHH (HACOCHAs CTAHIIHSA,
orpaxaenue 3CO).

e [lepedeHp opraHU3AIUH-TIOAPSTYMKOB, HAMEUAEMBIX JIJI BBITIOJHEHHUS pa3-
JUYHBIX BUJOB PabOT.

5.5 CopepxaHuie pa3ieioB NPOEKTa JUKBUIAMOHHOIO TaMIIOHAa)Ka CKBa-
KUHBI

PaboThl 10 CaHUTAPHO-TEXHUYECKOW JIMKBHUJAIMK (TaMIOHAXY) OYypOBBIX
CKBQ)XUH BBITIOJIHAIOTCS C IEJIBIO - TIPEAYIPEKACHUS U YCTPAHEHUS 3arps3HEHUS
WJTU UCTOIIECHMS TIOJI36MHBIX BOJ Yepe3 CKBAXKUHBI, HEPUTOIHBIX JIJISl JabHEHIIIe-
r'0 UCIOJIb30BaHMS MO0 TEXHUYECKUM, CAHUTAPHBIM WM KaKUM-THOO APYTUM TIpH-
gyyHaM (BKJIIOYasl MPEIOTBpalleHUEe MepEeMEIINBaHUS MEXIy COO0OM BOJ pasiny-
HBIX TOPU30HTOB, UMEIOIIHNX Pa3HbIE HATIOPBI U PA3TUYHBIC XUMUYECKUE COCTABHI).

dopma 3a7aHUsl Ha MPOSKTUPOBAHUE JTUKBHUIAIIMN CKBAXKHHBI MPUBE/ICHA B
ITpunoxennn I17.

ConeprkaHue MPOEKTa JIMKBUIAIMU (TaMIIOHAXKa) BO103a00PHOM CKBAKUHBI
cleyroliee.

1. OOG1uue nosoxKeHusl.

2. CocTaB ¥ TE€XHOJIOTHS paloT.

3. Pacuer MatepuanoB JjIsl BBITIOJHEHUS TaAMIIOHAXHBIX PaOoT.
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4. Oco0ble yCIOBUS IPOU3BOICTBA TAMIIOHAKHBIX pa0oT.

5. Opranu3zanus ¥ NpoAOKUTEIBHOCTh PadoT.

6. CmeTHast JOKyMEHTALIMS.

6.1 CBOIHBIN CMETHBIN pacyeT CTOMMOCTH PadoT.

6.2 JlokanbHbIE CMETBHI.

7. lpunoxeHus.

7.1 UcxoHO-pa3pelinTenbHas JOKyMEHTaMs

7.2 I'e0s1oro-TeXHUYECKUM pa3pes.

7.3 AKT Ha TaMIIOHAXX CKBAXKUHBI.

Paznen «Obwue nonosrcenus» CONEpKUT:

® CCBHUIKA Ha JIOKYMEHTBI, HA OCHOBAaHHH KOTOPBIX BBIMOIHIETCS MPOCKTUPO-

BaHHE padoT M0 JIMKBUJIAIIUN CKBAKUHBI,

e [iepeueHb BUJOB PabOT (JUKBUAAIUS CKBOXKHHBI, pa300pKa HACOCHOM CTaH-

1uu, pazoopka orpaxaenus 3CO u T.1.);

® TMOPSJOK yTBepKaeHus U Bbigaun [ TP Ha JIMKBUIAIINIO CKBAYKUHBI.
Paznen «Cocmasg u mexnonozusny paboT COOEPKUT:

® [iepeyeHb U OYEPEIHOCTh padOT MO JIUKBUIAIIMN CKBAXKUHBI B COOTBETCTBUU
C YCTAQHOBJICHHBIMH CAaHUTAPHO-TEXHUYECKUMHU TpPeOOBaHUSMU (YMUCTKA,
MIPOMBIBKA, A€3UH(EKIIMs CTBOJIA CKBAKUHBI U T.I.;

® TOPSOK MPOBEPKH Fr€PMETUYHOCTH IEMEHTHBIX MOCTOB

e TpeOOBaHUS K YCTaHABIMBAaEMOMY 3HAaKy Ha MeECT€ 3aTaMIIOHUPOBAHHOMU
CKBa)KUHBI, CBUJICTEJILCTBYIOIIEMY O BBIIIOJIHEHHOM paboTe Mo JIMKBUIAIIUN
CKBQ)KUHBI

® [iepeueHb padoT Mo pazdopKe HACOCHOM CTAHIIMM U OTPAKIEHUS C YKa3aHH-
€M BO3MOKHOCTU JAJIbHEHIIEro MCIOJIb30BAHUS MATEPHUAJIOB, OCTAIOLIUXCS
noclie ux pazdoopku;

B pasznene ykaspIBaeTCsl MCMONHUTENb 3TUX paboT (3aKa3uuK WIM TOAPSI-
YUK).

B paznene «Pacuem mamepuanog 0 mamnoHasxicHvlx pabomy MPUBOAUTCS
pacyeT MaTepuayioB (Ie3MH(EKTaHT, TJIMHA, MeCYaHO-TPAaBUUHBIN MaTepua, Iie-
MEHT, BOJIa) KaK JJisi TaMIIOHa)a CKBa)KWUHBI, TaK M JJISI CO3JIaHMS CICIHAIbHON
«MOIYUIKW» HaJl YCTbEM CKBaXKUHBI.

OO6miee KOJIMYECTBO MaTepHaioB, HEOOXOAUMBIX JJIsl BHITIOJHEHUS JTUKBU-
JAIMOHHOI0 TaMIIOHaxa, mpuBoaurcsa B [ TP.

B paznene «Ocobvle ycnosus npouszsoocmea mamnoHadxdcHvlx pabomy n3na-
raloTCs YCJIOBUS BBIMOJHEHUSI padOT MO JIMKBUJAIIUA CKBOKUHBI MPU HEBO3MOXK-
HOCTH BBITIOJTHEHUSI MPETYCMOTPEHHBIX MPOCKTOM padOT MO M3BJICUYCHUIO 00Ca-
HBIX TPYO Wi QUILTPOB (MTOJIHOE WM YaCTUYHOE M3BJICYCHUE), T.€. TIPU BBHIHYX-
JIEHHOM U3MEHEHHH METOJUKHA TaAMITOHAYKHBIX PaboT.

Conepxanue paznenoB « Opeanuzayusi U HpoOOOJHCUMENbHOCb pabomy 1
«Cmemnasn 0oKymeHmayus» aHAJIOTUYHO COJIEPKAHUIO COOTBETCTBYIOIIUX pa3Jie-
JIOB TIPOEKTa BHOBb COOPYKAaEMOM CKBKHHBI C yU€TOM CIEIM(PUKHA TaMIIOHAKHBIX
pabor.
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6 KOHCTPYKIIMU U METOAbI bYPEHM A BOAO3ABOPHBIX
CKBAXHWH

Bono3zabopHasi ckBaxxuHa SIBISIETCSI OCHOBHBIM 3JIEMEHTOM CKBa)KHHHOI'O
B0/103a00pa U OT KayecTBa €€ MPOCKTUPOBAHUS U KaueCTBa CTPOUTENIbCTBA 3aBUCHUT
pabota Bogo3abopa B uenoM. JledekTsl B KOHCTPYKIIMU M HapylIeHHs B paboTe
CKB)KHUHBI IPUBOJAT K Nepe0oro paboThl BCEH CUCTEMBI CHAOXKEHUS BOAOW TOTO
WJIM UHOTO OOBEKTA.

Bono3zabopHasi ckBa)kMHa JJOJIKHA OTBEYATh IBYM OCHOBHBIM TPEOOBaHUSM:
00ecCIeYnTh 3a/1aHHOE KOJMYECTBO BO/IbI C KAYECTBOM, COOTBETCTBYIOIIUM COCTABY
BO/Ibl BEIOPAaHHOT'O BOJOHOCHOT'O TOPU30HTA U OBITh HA/IEKHOM B SKCILTyaTallUu.

B npakrtuke coopykeHusi CKBaKMH Ha BOJY HamOoJjee IUPOKOoe TPUMEHEHHUE T0-
JYYWIH KOHCTPYKUMHU CKBaXKHMH, MpeACTaBleHHbIe Ha puc. 6.1, u cnocoObl Oype-
HUSL: yIapHO-KaHATHBIN U BpalllaTeIbHbIN C MPSAMOM WM 0OpPATHOM MPOMBIBKO.

He6omnpioe konuuecTBO BOA03a00PHBIX CKBXKUH OYPHUTCS IIHEKOBBIM, KO-

JIOHKOBBIM U KOMOMHHUPOBAHHBIM CIIOCOOAMHU.

6.1 KoHcTpykIust Bog03a00pHOM CKBa)KUHBI

KoHcTpykinio Bog03a00pHBIX CKBaXKUH CIEAYyeT BHIOMpPATh UCXOJs U3 00-
IIUX T€OJOTMYECKUX U THIPOTEOJIOrMYECKUX YCIOBUM y4acTKa pa3MELIEHUS BOJO-
3abopa:

- TNIyOWH 3ajieraHusi BOJOHOCHBIX TOPU30HTOB, MOJIEKAIIUX BCKPBITUIO U
AKCIUTyaTalluu;

- JINTOJIOTMH TIOPO/JI, CIATAIOIINX BOJOHOCHBIN TOPU30HT;

- HeoOXOauMOro JAuaMeTrpa CKBRXHMHbBI W HauOOJIbIIEH TEXHHUKO-
HKOHOMMYECKOHN 11e71eco00pa3HoCT crnocoba OypeHHs B JAaHHBIX KOHKPETHBIX
YCIIOBHSIX.

TexHuko-sKkoHOMHUYECKas 11€7ecO00Pa3HOCTh MPUMEHEHHUSI TOTO WJIM UHOTO
crocoba OypeHUs] CKBaXKUH JIOJIKHA OIPENETSAThCS 0 COBOKYIMHOCTH TPEX MOKa-
3aTelIen:

- KQYECTBO U JIOJITOBEYHOCTh CKBAYKWHBI;

- CPOK CTPOUTEIIBCTBA;

- CTOUMOCTb CTPOUTEIBCTBA.

B ciyyasx, korja He NpeACcTaBIsIeTCS BO3MOKHBIM COTJIaCOBaTh BCE TPU I10-
KazaTelis, pelaloniuM JIOJKEH ObITh, KaK MPaBUIIO, IEPBBINA MOKA3aTENb.

[IpoekTHas r1yOMHA CKBaXKUHBI JTOJIKHA Ha3HAYAThCSA B 3aBUCUMOCTH OT TITY-
OMHBI U MOIIHOCTH BOJIOHOCHOTO TOPU30HTA, MPHUHITOTO IS AKCIUTyaTalluu TOJI-
3€MHBIX BOJI, & €€ Ha4aJIbHbI M KOHEUHBIM JUAaMETPHI — B 3aBUCUMOCTH OT pa3MepPOB
Y KOHCTPYKUUH (PUITbTpa, HaCOCa, HAMEYAEMOI'0 K YCTAHOBKE, U Crioco0a OypeHHsl.

KoHcTpykims Bo103a00pHOM CKBaKUHBI — 3TO CXEMa €€ YCTPOMCTBa, B KOTO-
POM YKa3bIBAKOTCS:

e Jluametpol Oypenusi. HauanbHbIN, MPOMEXKYTOUHBIA U KOHEUHBIN TUAMET-
PbI IOPOAOPA3PYILAIOLIET0 MHCTPYMEHTA ([10JI0Ta, KOPOHKH, IITHEKU U Jp.);
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L4 I[I/IaMeTpBI, I‘J'IY6I/IHBI CIIYCKa U KOJIMYCCTBO O6CEUIHBIX KOJIOHH C YKa3aHH-
€M MAaTCprajioB, U3 KOTOPHIX OHU U3TOTOBJICHBI 1 TUIIOB COCAVMHCHUA,
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Pucynok 6.1 TumoBble KOHCTPYKIIMU BOI03a00PHBIX CKBAKUH

a — OJIHOKOJIOHHAs C CeTYaThIM (PUIBTPOM; O — OJTHOKOJIOHHAsl ¢ (PUIBTPOM C MPOBOJIOYHON
0OMOTKOM M TpaBUHHON OOCHIIKON; B — ¢ (PUJIBTPOM, YCTAHOBJIEHHBIM B NOTall U rpaBUIHON
OOCBINKOM; I' — C (UIBTPOM, YCTAHOBJICHHBIM B IOTall U pacIIMPEHHBIM KOHTYPOM IpaBUIHOMN
00ChINKY; A - OecPuiIbTpoBasi CKBaXXKMHA B PHIXJIBIX MOpoJax; € - 0ecuiabTpoBasi CKBaKHMHA B
CKaJIbHBIX IOPOJIaxX;

7K — C ONOPHBIM KapKacoM B CKaJIbHBIX OPOJAX; 3 — C (UIBTPOM, YCTAHOBJIEHHBIM B CKaJlb-
HBIX MOPOJIaX U T'PaBUNHHOIN OOCHIIKOM; M — IBYXKOJIOHHAsI CKBa)XMHA; K —C PETYIUPOBAHUEM
MPUTOKA T10 JJTMHE (QUIBTpA.

1 — xoHAYKTOD; 2- IeMeHTauus; 3 — obcanHas Tpyda ; 4 - ¢unbTp; S — rpaBuiiHas oOChIIKa; 6 —
OTCTOMHMK; 7 — calbHUK; 8§ — KaBepHa; 9 — cTBoJ 6€3 ¢punbTpa; 10 — unbTp TpyOUaThIil € OT-
BEpCTUSM (LIEJIEBBIMU WM KPYyTIbiMU); 5 11 — oOBogHAs TpyOa;12 - Tpyda ans PRy M-

POBaHUs ITPUTOKA BOABLI IIO AJIWMHE q)HHBTpa.



e Bunbl U pasMepbl BOJIONPHEMHOW YacTH CKBAXHUHBI ((DUIBTPOBBIE, Oec-
(bUIbTPOBEIC);

e [1yOuHa CKBa)KHMHBI,

e Mecra, HHTEPBAJIBI U CIIOCOOBI TAMIIOHUPOBAHUS WU IIEMEHTHPOBAHHUS 3a-
TpYOHBIX U MEKTPYOHBIX IPOCTPAHCTB;

e BapuaHThl 00ycTpoCTBa yCThsl U 320051 CKBAKUHBI, TUIIBI CAJTbHUKOB U
NPUCTIOCOOICHHUS [T 3aMEPOB YPOBHEH BOJIbI, AE€OUTOB M 0TOOpa MPOO BOJIBL;

o [Ipucnocobnenus i cnycka u nogbeMa (puibTpoB.
CKBa)XMHa COCTOUT W3 CJIICAYIOIUX OCHOBHBIX 3JICMCHTOB: HAITPABJIAIOIIAA KOJIOHHA, KOH-

TYKTOP, IIPOMEXKYTOUHbIE KOJIOHHBI (TEXHUUECKHE KOJIOHHBI 00CaHBIX TPYO), SKCIUTyaTallMOHHAS

KOJIOHHA, HEMCHTHAA WJIW WHas 3aliyTa U BOAOIIPHUEMHAA 4aCThb.

OuibTpoBasi KOJIOHHA (B HEYCTOMYMBBIX BOJOHOCHBIX MOPOAAX) COCTOUT
u3 paboyeil yacTu, HaAPUIBTPOBON KOJOHHBI C CAIBHUKOM (IIPU HEOOXOJIHUMO-
CTH) U OTCTOMHHKA.

[Ipu BeIXOAE HaADUIBTPOBOM TPYOBI 10 MOBEPXHOCTU 3€MIIM (DKCILTyaTa-
[MOHHAs KOJIOHHA), a TaKXe MpU OOOPYJOBAaHUU BOJIOHOCHOI'O TOPU30HTA B
CKaJIbHBIX TPEIIMHOBATHIX MOpoAax nephoprUpoBaHHBIMU TpyOamu ((huUiabTpamu)
YCTPOMCTBO calibHUKa He TpeOyeTcs.

Ecnu BOJOHOCHBIE MOPOJIbI YCTOWYMBBI UM €CJIM B KPOBJE BOJOHOCHBIX
MECKOB 3aJIeraloT yCTOMYUBBIE MOPOJIbI, MPOEKTUPYIOTCS OecPUIbTPOBBIE CKBa-
’KHMHBI.

O60cHOBaHNE KOHCTPYKIIMH SBIIAETCS HanboJiee BaXXHBIM AJIIEMEHTOM IIpo-
EKTUPOBAHUS CKBAKHUHBI.

Br160op npaBuiIbHOM, paliioHaNbHON KOHCTPYKIIMM CKBa)KHUHBI JOJDKEH Oa-
3UpOBAThCS Ha TPEOOBAHMIX COOTBETCTBYIOIIMX CTPOUTENBHBIX HOPM C yU4E€TOM
OTbITA COOPY>KEHUSI U DKCIUTyaTallud BOJI03a00PHBIX CKBAaXXUH B pailoHe pa3me-
HIeHUs] BOJ[03a00pa WM B aHAJIOTMYHBIX YCIOBUSX (CPOKH CIIYXOblI, CIOKHOCTH
IIPU 3KCIUTyaTalliu, XapaKTep PEMOHTHBIX padoT U T.1.).

[Ipu BbIOOpPE KOHCTPYKIMHU CKBAXXUHBI ONPEEISIOMUMU (paKkTopaMu sB-
nst0TCA (PU3UKO-MEXaHUYECKUE CBOMCTBA TOPHBIX IMOPOJ, CHAraroiiuX I'eoJoru-
YecKUi paspes3; THIpOoreosIoTMUecKre yCIoBUs; Cocod OypeHHs (TeXHUYECKHe
cpenctea). Kpome 3Toro HEOOXOAUMO YUYUTHIBaTh TPEOOBaHUS K HKCILTyaTallUH
CKBA)KUHBI, TPEOOBAaHUA K CAHUTAPHOM OXpaHe, a TaKKe BO3MOXKHOCTH MPOU3-
BOJICTBA PEMOHTHO-BOCCTAHOBUTEINIbHBIX PA0OT MPHU HKCILTYyaTallMU CKBAYKUHBI.

['myOuHa CKBa)KMHBI OMPEJEISIETCS YCIOBUSIMU 3ajieraHusl HAMEUEHHOTO K
AKCILTyaTallui BOJIOHOCHOTO TOPU30HTA — TIOJIOKEHUEM KPOBIJIHM M MOILHOCTH BO-
JOBMEIIAIOIEH TOMIIH.

HavanbHblli 1 KOHEUHBIM AUaMETPbl CKBAKUHBI 3aBUCAT OT KOHCTPYKIIUU
BOJIONIPUEMHOM YaCTH CKBaKUHBI, HAcOoca U crocoba OypeHwusl.

Kpermnnenue cTeHOK CKBaXHH MPU OYpEeHHUH U Ha MEPUOJ UX IKCILTyaTalluu
OOBIYHO BBIMOJIHSETCS 00CAHBIMU CTabHBIMU MY(TOBBIMHU U 3JIEKTPOCBAPHBIMU
TpyOamu. TpyObl C TOHKUMU CTEHKaMu 7 — 8 MM clielyeT MPUMEHSTh MPU CBO-
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00JHO MocajKke UX B CKBaXHUHY, a C TOJNIIHUHON cTeHOK 10 — 12 MM — nipu nipu-
HYJIUTEIBHOM.

Crnyck 06canHbIX TpyO B CKBAXKUHY BBITIOIHSETCS C LENbIO:

® 3aKpEIUICHUS YCThSl CKBAXKMHBI JUIsl MPEIOXPAHEHHs] €ro OT pa3MbiBa
MPOMBIBOYHOM JKUIKOCTHIO M OTBOJA KUAKOCTH B XKejnobda W OTCTOWHUKHU
(manpapnsitomas Tpyoa);

® 3aKpEIUICHUS HEYCTOMUYMBBIX TOPOJ U MOJAEpKaHUSA 3aJaHHOTO
HaIpaBJICHUs CTBOJIa CKBAXXUHBI (KOHYKTOD);

® KpEIUIEHUS CTEHOK CKBaKUHBI;

® TAMIOHUPOBAHUS ISl MCKIIOYEHHUS MPOHUKHOBEHHS MOBEPXHOCTHBIX
BOJ U TIEPETOKOB W3 Pa3IMYHBIX BOJOHOCHBIX IJIACTOB (MEXKIUIACTOBAs M30JIs-
1[1s1) ¥ CAHUTAPHOM 3alUThI MMOA3EMHBIX BOJI;

® [EPEeKPHITUS MOTJIOMIAIOINX TIACTOB;

® [0JBECKH BOJIONOJIBEMHOIO 000PYI0BAHUS.

Kpemnnenue CkBaXHHBI OOBIYHO BBIMOIHSAETCS HECKOJIBKHUMH KOJOHHAMHU
o0cagHbIX TpyO, IpH 3TOM OaliMakd KOJOHH OOCaaHBIX TpyO, Kak MpaBUIIO,
JOJIKHBI HAXOJUTHCA B BOJAOYIOPHBIX MOPOJIax; OaliMak dKCITyaTalMOHHOW KO-
JIOHHBI — B BOJJOHOCHOM TTOPOJIE.

Paznuily B nuamerpax Mexay Npeablayliell U mociaeayromed KOJIOHHAMU
oOcaaHbIX TpYO cieayeT npuHuMaTh He MeHee 100 MM.

B 3aBucuMocTH OT AuamMeTpoB OOCAJHBIX KOJIOHH, THMAa COEJUHEHUS U
TOJILIMHBI CTEHOK OOCagHBIX TpyO, HaMEuaeMOro BBIXOJAa KOJOHH, pa3MepoB
pacmupuTeneii, moTpeOHOCTH B IIEMEHTAllMU, METOJMUKH TPaBUMHONW OOCHINKHU
(GUIBTPOB U MOTPEOHOCTH B CaJbHUKAX PAa3HUIA B JUAMETpax MEXIY Mpeablay-
el u nocnenyromei kononnamu meHee 100 MM okHA OBITH B KaXIOM KOH-
KPETHOM ciiyyae 0OOCHOBaHa B MPOEKTE HA COOPYNKEHUE WIM PEKOHCTPYKILIHIO
(KampeMOHT) CKBa>KHHBI.

MakcumanbHasi JJIMHa OJHOM KOJOHHBI 0OCagHBIX TPYO (BBIXOJ KOJOHH
o0cagHbIX TpyO) 3aBUCUT OT UX JUAMETpa, XapakTepa MPOXOJUMBIX FOPHBIX IO-
PO/l U TEXHOJIOTUU PalOT.

[Ipu cBoOoAHOM criycke 00caTHbIX TPYO B MOpOAaX pa3HbIX THUIIOB BBIXOJ
KOJIOHH MOXkeT ObITh 607ee 1000 M.

[Ipy npuHYIUTENHHON MOCAJAKE KOJOHH B 3aBUCHUMOCTH OT MX JHMAMETpa,
XapakTepa MopoJ U MPUMEHSEMOT0 000pYI0BaHUSI BBIXOJ] MOXKET KOJIe0aThCs OT
15 no 40 u 6onee MeTpoB. JIJjisi OJHOPOIHBIX TOJIII MOPOJI BBIXOJI KOJIOHHBI yBe-
JUYMUBAETCS, a MPU YACTOM NEpeClauBaHUM MOPOJ] PA3IUYHOIO JIUTOJIOTHYECKOTO
cocTaBa, 0COOEHHO P YEPEIOBAHUU PHIXJIBIX U CBSI3HBIX TOPOJ, BbIXOJ KOJOHH
PE3KO YMEHBIIAETCS.

BbIxoq KOJIOHH MpHU yAapHO-KaHAaTHOM OYpEeHHH MOXKET ObITh yBEJIWYeH
pU IPUMEHEHUN BUOPOTEXHUKU WM TPU UCTIOIB30BAaHUHM TEXHOJIOTUU OypeHUs
C IPUMEHEHHEM 3alTUTHON TUKCOTPOITHON pyOaIIKH.

[Ipu cBOOOHOM TOCAIKE KOJIOHHBI TPYO MOXKHO MPUMEHSTh HEMETaThnye-
CKue TpyObl ¢ 00s3aTeNIbHOM 3aTpyOHOU IemMeHTaluell (yka3aHusi Mo IpuMeHe-
HUIO HEMETAJUTMYECKUX TPYO ISl KPEIJICHUsI CKBa)XUH M3JararoTcsl B ClEHAIb-
HBIX MHCTPYKITUSIX U3TOTOBUTENS TPYO).
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JlnameTp SKCIUTyaTallMOHHONW KOJIOHHBI TPYO B CKBa)XHMHAX CIIEyeT IMpH-
HUMATh C YCIIOBUEM BO3MOXHOCTH MOHTa)a HacocoB. [Ipu ycTaHOBKE HAaCOCOB C
NOT-PYKHBIMU  AJIEKTPOJBUraTEIsIMU  IUAMETP SKCIUTyaTallMOHHOW KOJIOHHBI
MPUHUMAETCS COTJIacCHO TPeOOBAHMI KaTaJoroB 3aBOJIOB-U3TOTOBUTENEH JaH-
HBIX HACOCOB.

Kosnonnsl o0cagubix TpyO Ajis BpeMeHHOro (npu OypeHUH) 3aKperieHUs
CTEHOK CKBa)XMHBI JOJKHBI M3BJIeKaThCcs. B KojloHHaX oOcaaHbIX TpyO IS MO-
CTOSIHHOM DKCILTyaTallMi CKBaXKWH JOJKHO MPOU3BOAUTHCS M3BIIEUEHUE CBOOO/I-
HOTO KOHIIa TPYyO, MpU ITOM BEpXHUU 00pe3 oOcaaHOl TpyObl, ocTarolieics B
CKBa)KMHE, JIOJDKEH HaXOIUTHCS BbIlIE OalIMaka Mpeblaylleil KOJOHHBI HE Me-
Hee yeM Ha 3 M. KombleBoil 3a30p MexAy OCTaBUICHCS YacTbi0 KOJOHHBI U
npeabIayel KOJIOHHON 00caaHbIX TpyO JoJKeH ObITh 3alIEMEHTHUPOBAH WUJIU 3a-
JIeJIaH MyTeM YCTaHOBKH CaJIbHUKA.

B ClOXHBIX THAPOreOJOrHYeCKUX YCIOBUSAX JUIsl MEPEKPBITUS HE 3aKper-
JICHHBIX HaNpaBIISIIONIEH KOJIOHHON BOJOHOCHBIX IJIACTOB WJIM MOPOA, CKIOHHBIX
K o0BaJlaM U TOTJIOMICHUIO MPOMBIBOUYHOM >KHUJIKOCTH, B KOHCTPYKIUU CKBAKUHbI
HAJUICKUT MpelycMaTpUBaTh YCTAHOBKY JOMOJIHHUTENbHBIX KOJOHH OOCaaHBIX

TpyO.

6.2 Bei6op crioco6oB OypeHus Mpu NPOSKTUPOBAHUHU BOJ03a00PHBIX CKBAKUH

Crioco6 OypeHus MpHu MPOCKTUPOBAHUHU BOJI03a00OPHBIX CKBaXXHMH BHIOMpPA-
€TCsI UCXO/ISI U3 OOIINX Te0JIOTHYECKUX U THAPOTEOIOTUISCKUX YCIOBUM ydacTKa
pa3MeIieHns Bo03abopa, TIIyOUHBI CKBa)KHHBI, HEOOXOAMMOIO JHaMeTpa CKBa-
KUHBI 1 HauOOJBIIEH TEXHUKO-2KOHOMUYECKOH 11e71ec000pa3HOCTH crocoda Oy-
PEHHSI B TAHHBIX KOHKPETHBIX YCIOBUSIX.

TexHuK0-3KOHOMHYECKAs 11eIeCO00Pa3HOCTh MPUMEHEHHUS TOTO WJIH HHOTO
criocoba OypeHHs CKBa)KWMH OIpeNessieTCs M0 COBOKYITHOCTH MOKa3aTeNeil: Kade-
CTBO U JJOJITOBEYHOCTh CKBAKHUHBI, MPOIOJKUTEIIBHOCTH COOPY)KEHHSI, CTOMMOCTh
COOpyXeHHs. B ciydasx, Korja He MPEeACTaBIsETCS BO3MOXHOCTH COTJIACOBATh
BCE TPH TOKa3aTelis, PEIIAloIUM TOJKEH OBITh, KaK MPaBHIIO, TIEPBHIN MOKa3a-
TEJb.

Hamnbonee momHBIM TOKa3aTeleM ISl OIEHKH crocoba OypeHUs W KOH-
CTPYKIMH CKBAKHHBI SBJISICTCS y/CIbHbIC MPUBEICHHBIC 3aTpaThl 1 M° 100bIBA-
€MOU BOJIBI.

[Tpu BBIOOpE criocoba OypeHust BOA03a00pHBIX CKBAKHH CIEAYET PYKOBOJI-
CTBOBAThCS PEKOMEHIALMSIMU, IPUBEICHHBIMU B TabmuIe 6. 1
CriocoOb1 OypeHHsI IMEIOT OTIPE/ICIICHHBIC TPEUMYIIIECTBA UIIH HETOCTATKH,

VY napHo-kaHaTHBIN ciocob Oypenus (puc. 6.2) peKOMEHAYEeTCs MPH:

- COOPYKEHHUH CKBAXHH ITyOHHOH 10 150 M;

- OypeHHH CKB)XHH Ha TEPPUTOPHUAX CO CIIa00 M3YYCHHBIMH T'€OJOTHYE-

CKUM CTPOCHHEM U THIIPOTCOJIOTHISCKHUMH YCIOBUSMU;

- HEOOXOJIMMOCTH TIPEBAPUTEIHLHOTO M Pa3/eIbHOT0 OMpOOOBaHHUs BOJO-

HOCHBIX TOPH30HTOB B TIpoIiecce OypeHus;
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- OypeHun Ha ciaOoOHANOpHBIE M Oe3HANOpPHBIC BOJAOHOCHBIC TOPU3OHTHI

JIF000I MOIITHOCTH;

- OypeHHH CKBa)XHH B OTHOCHTEIHHO HETBEPIBIX MOPOJaX W B BAIYHHO-

TaJICYHUKOBBIX OTJIOKCHHSX;

- paboTe Ha TEPPUTOPHUIX, Ha KOTOPHIC 3aTPYAHUTENbHA JOCTABKA TJIUHBI U

BOJIBI JIJIsl IPOMBIBKH CKBaXXHH B Tporiecce OypeHusl.

Potoproe OypeHune ¢ mpsiMoil TpOMBIBKO# (pHc. 6.3) peKOMEHIyeTCs TpH-
MEHSTh TIPU CIECTYIOIINUX YCIOBHIX:

- Ipu OypeHUM CKBaXMH B pPalOHAX C XOPOIIO W3YYCHHBIMH T'€OJIOTHYE-

CKUMU ¥ TUAPOTEOJIOTHUECKUMHU yCIOBUSIMU;

- TIPY HaJMYUHU HATTOPHBIX BOJAOHOCHBIX TOPH30HTOB B I€OJIOTUIECKOM pas3-

pese;

- IPY BO3MOXHOCTH BBITMIOJTHEHHS CKBRXKUHHOTO KapoTaxa;

- TIp¥ BO3MOXXHOCTHU TPOBENCHUs dPPEKTUBHON Pa3TIMHU3AIUN U OCBOE-

HUS BOJJOHOCHOTO TOPU30HTA WM MPOXOJKE BOJOHOCHOTO TOPHU30HTA C

MIPOMBIBKOU YUCTOW BOJIOH MM OE3TTTMHUCTHIMU OYPOBBIMH PACTBOPAMHU;

- IpU HE0OXOIMMOCTHU OypeHus riyookux ckBaxuH (0onee 100 — 150 m);

- TIpH BO3MO>KHOCTH OpraHU3aIliu O0eCIpephIBHOTO M HEJOPOTOro CHaOXe-
HUsl OypOBOM YCTaHOBKH BOJIOM M TJIMHOM.

PoTtopHoe 6ypenue ¢ 06paTtHOil MpoMBIBKOHM (pHUC. 6.4) MOXKET ObITh pPEKO-
MEH/IOBAHO B CIEAYIONIUX CIydasix:

® Ipu HEOOXOIUMOCTH OYpEHHs BBICOKOJCOUTHBIX CKBAKHWH OOJBIIOTO
IuaMeTpa;

® Ipu HEOOXOJUMOCTH YCKOPUTH MPOXOJAKY CKBOXWH U JO MUHUMYyMa
CHU3UTDH pacxoj] 00CaaHbIX TPYO;

e s oOecreyeHnsI HaJIeKHOTO yCTPOWCTBAa MOIIHBIX T'PaBHUHBIX OOCHI-
TMIOK C IIETbI0 UCKITIOYCHUS MTeCKOBAaHUS CKBaKUH.

VYBenuueHue KOHTypa TPaBUHHON OOCHINKH CYIIECTBEHHO YBEIMYUBACT

BOJ0O3aXBATHYIO CHOCOOHOCTH CKBAKUHBI, IOHWXACT BXOAHBIC CKOPOCTHU H, KaAK
CJICACTBHUC, YMCHBIIAT qu)(i)OSI/IOHHBIC SIBJICHUS U XUMHUYECKUM KOJIbMaTaxX.

[Toponopazpymaromuii ”HCTPYMEHT — OYpOBBIE JI0JIOTA U KEJIOHKH pa3iIfy-
HBIX KOHCTPYKIMI — BBIOMpAIOTCA C YYETOM KpPErnoCTH OYpUMBIX TOPHBIX MOPOJL
(Knaccuduxaiust TOpHBIX HOPOJ MO TPYIINaM B 3aBUCUMOCTU OT TPYAHOCTH U CIIO-
coba OypeHHs CKBa)KUH, a TAK)Ke 0 UX ycToMunBoCTH, npuBeieHsl B CHull IV.)

JluamMeTp IOJIOT U KEJIOHOK NpPU yJapHO-KaHATHOM OYpeHHMM BOA03a00p-
HBIX CKBAJKHH CJIEAYET IPUHUMATH:

® B YCTOMYMBBIX TOPHBIX Mopoaax — Ha 100 MM GoJblie MaKCUMaJIbHO BbI-
CTYMAIOIIUX COCTUHUTEIBHBIX AeTaned (MyTsl, diaHIbl U T.1.) IuaMmerpa o0-
CaJHbIX TPYO;

® B HEYCTOMYMBBIX MOPOJAX — Ha 6 MM MEHBLIE BHYTPEHHErO0 JUaMETpa
o0caJiHbIX TPYO;

® [IpU NPOXOAKE BOJOHOCHBIX NECKOB — JUaMeETp keJoHKUM Ha 100 Mm
MEHbIIE BHYTPEHHETO IUaMeTpa 00CaIHbIX TPYO.
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JlnameTp AOJOT MpHU BpamiaTeibHOM OYpEeHUM BOJ03a00pPHBIX CKBAKUH
cieayeT NPUHUMATh:

® B JIIOOBIX KaTeropusix OypUMbIX TOpHBIX mopoa — Ha 100 MM Oombliie
nuaMeTpa 00CagHbIX TPYO;

® HMHOE COOTHOUIEHWE MEXIY AUAMETPaMH JOJIOT U HAMEYAEMBIX K ITOCal-
K€ 00CaJIHBIX KOJIOHH JIOJXKHO OBITh 0OOCHOBAaHO B IIPOEKTE.

JIns yBenuyeHus AuaMeTpa CKBAXKMHBI B HAMEUAEMOM HHTEpBAJIE €€ TIIy-
OMHBI B 3aBUCUMOCTU OT KaTErOPUH U YCTOMYMBOCTHU MOPOJ MPUMEHSIOTCS pas-
JUYHbIE THUNBl pacUIUpUTeNed, BKIIOYas KOHYCHbIE OalllMaKu-pacIIupUTENH,
MpUMEHSIEMbIE TIPU yIapHO-KaHATHOM OypeHHH.

JlnameTpsl paciIupuTeIeh ONPEaEIISIIOTCS IPOEKTOM.

HeoOxonumocts OypeHus pa3BeOYHOrO CTBOJA (MHJIOT-CKBAXKUHBI) Ha
MeCTe MPOEKTUPYEMBIX BOJ03a00PHBIX CKBAXUH OINPEIEISIETCS IPOEKTOM.

IIpoexTHass opraHu3anusi Ha OCHOBE T'MAPOrEOJIOTHYECKOrO 3aKIFOUYCHMUS,
BBIJJAHHOT'O T€OJIOTHYECKOM cityxk00it PecniyOnuku benapych, onpenenseT nHTep-
BaJibl OypeHHUsl pa3BeOYHOr0 CTBOJIA U KOMILIEKC re0(pU3MUECKUX UCCIIEAOBAHMIA.

JuameTp pa3BeOYHOro CTBOJA JODKEH ObITh He Oonee 151 MM (mocra-

TOYHBIM JJIsl CITyCKa M MOJIbEMa KapOTAXKHBIX 30H0B U CKBAKUHHBIX MPHU-

O00poB).

B ckBaxuHax, mpoOYpeHHBIX YAApHBIM CIIOCOOOM, reoru3ndecKue uccie-
JIOBaHUs BBIIOJIHSIOTCS B OCHOBHOM TOJIBKO JIJIl KOHTPOJISI KAYECTBA CKBAXKMUHBI
WJIU JJIS PELIEHUS] HEKOTOPBIX CIIEUANbHBIX 3a1a4.

[leMeHTHpOBaHUE CKBaXUH (TaMIOHAX 3aTPyOHOrO WJIM MEXTPYOHOrO
MPOCTPAHCTBA) BBHIMOJHAETCS B 3aBUCMMOCTH OT KOHKPETHBIX THAPOreojoruye-
CKUX YCJIOBHM WJIM Ha BCIO I1yOWHY CKBaXKUH, WM B ONPEJEICHHBIX UHTEpBaIax
C YYETOM TpeOOBaHUI OXpaHbI MOA3EMHBIX BOJ] OT 3arpsi3HEHMS U UCTOIICHUS.

OCHOBHBIE LIENIM IEMEHTUPOBAHUS CKBAKHH:

® K30JSLMS CKBAKUH OT TPOHUKHOBEHUS B HUX MTOBEPXHOCTHBIX BOJ;

® H30JIALUSA SKCILUTYyaTUPYEMOr0 BOJIOHOCHOI'O TOPU30HTA OT APYTHX BOJO-
HOCHBIX TOPU30HTOB (Ppa3001eHe BOJJOHOCHBIX TOPU30HTOB);

® 3aKperieHue 00CaHbIX TPYO;

® [peJ0XpaHEHHE OT BO3MOKHBIX OOBAJIOB PBHIXJIBIX MOPOJ U MPOHUKHOBE-
HUS UX B BOJIONIPUEMHYIO YaCTh CKBaKUHBI;

® CO3/1aHUE EMEHTHBIX MOCTOB B CKBAa)KUHE;

® [pejoXpaHeHne 00CaHON KOJIOHHBI TPYO OT CMATHS BHEIIHUM JaBJCHU-
eM;

® H30JMPOBaHKUE 00CAAHBIX TPYO OT KOPPO3UHU.

Kpome 3TOro nemeHramusi npuMeHsieTcs sl U30JSLHUM IUIaCTOB, IMOTIJIO-
HjaroumMx OypoBble pacTBOPHI B Mpoliecce OypeHUs U MpU JUKBUAALMU HENPH-
TOJIHBIX B JAJIbHENIIEN SKCIUTYyaTallul CKBaXKUH.

[lemeHnTanus 3aTpyOHOr0 NPOCTPAHCTBA B OCHOBHOM BBITIOJIHAETCS B CKBa-
KUHaX, IPOOYPEHHBIX POTOPHBIX CIIOCOOOM.
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Taobmuna 6.1

PCKOMCHJIYCMBIC KOHCTPYKINH q)HHBTpOB 1 MCTOAbI 6ypeH1/151 BOI[0336OPHBIX

CKBa>XHH
I"'opHbie OpOIBI I'pasuitnas | OUIBTPHI BO103a00PHBIX Merobl
BOJOHOCHBIX TOPU30HTOB obcpImKa CKBAKHH OypeHus
1. HeycToliunBbie phIXJIbIe Kapkacho-cTepxHeBble U 1. Y napHO-KaHATHBIH
(TopucThI€) KPYyITHOOOIOMOYHBIE TpyO4aThie QUIBTPHI U3 C OIepexeHUEM
MOPOJIBL: METaJNTHYECKUX U MOUMEPHBIX | 32005
MaTepHaJIOB C OTBEPCTHIMH BCIIOMOTaTeIbHON
1.1 l"aneunukoBeie u (KpyTJIBIMH, TIPSIMOYTOJIGHBIMH, | KOJIOHHOH 00Ca IHBIX
mebenucToie (6onee 50% yactun | He TOPU30HTAIBHBIMA U TpyO u
kpynnee 10 mm, K4=70-500); Tpedyercs BEPTUKAJIBHBIMH LIETISIMH ), MOCTIEAYIOIINM
oOHa)KeHHEM
1.2 T'paBuiiHple U JpecBsHbIC QunpTpel  wITamMnoBanHbie ¢ | ¢uibTpa, H=100Mm.
(0onmee 50% wyacTui kpymnHee 2 OTBEPCTHUSAMH ‘‘MOCT.” ITon 3aIUTON
mm, Ky=30-70) HE THUKCOTPOITHOM
Tpedyercs OUIBTPHI KOJIbLIEBbIC u3 | pybamku, H=150m.
MOJMMEPHBIX MaTEPUAIIOB.
2. BpamarensHblit ¢
psIMOMl  IIPOMBIBKOM,
H=600Mm.
2 HeycroliunBsle  pbIXJIbIE Kapkacho-cTepxHeBble U 1. Y napHO-KaHATHBIH
(mopucTeie) TecyaHble IOPOIbI TpyO4aThie QUIBTPHI C OIIEPEKEHUEM
(meckn): 13 METAUIMYECKUX U 32005
MOJMMEPHBIX MaTEPUAIIOB C BCIIOMOTaTeIbHON
2.1 Tpasemucteiii (6omee 25% OTBEpPCTUAMHU (KPYTIBIMH, KOJIOHHOW 00CaIHbIX
yacTul kpynHee 2 mMm), K4=15- | He HPSIMOYT'OJIbHBIMH, Tpyo u
30) TpeOyercs TOPU30HTATBHBIMH H TIOCIIETYIOTIIM
BEPTUKAIBHBIMU IIEISIMHU), C OOHa)KeHHEM
2.2 Kpymueii  (6omee  50% (0e3) MOMONHHUTENBHOM ¢unabTpa, H=100M.
yactun kpynHee 0,5 mm, Kg=10- BOJONPUEMHOM moBepxHOCThIO | Ilox 3aIUTON
15) 13 AaHTUKOPPO3HOHHBIX THKCOTPOITHON
BO3MOJKHA MaTepuasoB (TIPOBOIOYHAL py6amku, H=150m.
2.3 Cpenuuii (6onee 50% wactuir 00MOTKa, CeTKa, (PHIbTPYIOIIas
kpynnee 0,25 mm, Ky=5-10) 000104Ka). 2. BpamartensHblit ¢
st Bcex psIMOMl  IIPOMBIBKOM,
2.4 Menxkuii (Oonee 75% dvactuil | obs3aTenbHa | cydhdO3MOHHOYCTONUNBBIX H=600Mm.
kpynnee 0,1 mm, Kg=2-5) [IECYAHBIX NOPOJ IIPH HAINYUU
KpEenKol ycToiunBoil kpoBimu — | 3. BpamaTtensHbld ¢
2.5 [TIleuteBateiii  (Oonee 75% | obs3aTenbHa | OecUIBTPOBBIC CKBAKUHBI C 00paTHOM
gactun kpynuee 0,1 mm, Ky4=0,1- BOJIONIPUEMHOM MOJIOCTHIO. MPOMBIBKOH,
2) H=200m.
o0si3aTenbHa 4 KoMOMHUPOBaHHBIH

C MPSIMOK U 0OpATHOH
IIPOMBIBKOM,

H=600m.
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ITpopomxenue Tabaumpl S

I"'opHbIe mOpOIBI I'pasuiinas | OUIBTPHI BOJ03a00PHBIX Metonast
BOJOHOCHBIX TOPU30HTOB obcpImKa CKBAKHH OypeHus
3. CnaboycTOHYHMBBIC ITOPHUCTO- Bes ubTpa. 1. Y mapHO-KaHaTHBII
TPEIIMHOBATbIE, XUMHUYECKHE U KapkacHo-cTep)xHeBbIe u | OTKpBITBIM 3200eM
OpTaHOT €HHBIE TIOPOIBI: TpyOUaThie (GUIbTPHI u3 | 6e3 KperieHus
3.1 Ilecyanuwku, H3BECTHSAKH U METaJUTHYECKUX M TMOTUMEPHBIX | TpyOamu, H=150m.
JNOJIOMHUTBI, Mel H  yroib MaTepuaioB C  OTBEPCTUSAMHU
(KpyTHOIIOPHUCTEHIE, (KpyrasIMH, TPSAMOYTOJIBHBIMH, | 2. BpamaTtensHslii ¢
TPEIIMHOBAThIE M KaBEpHO3HBIE, TOPU30HTATBHBIMH W | TIpSIMOM TIPOMBIBKOH,
K4=70-500) HE BepPTUKAJIBbHBIME  miensiMu), ¢ | H=600m.
3.2 Ilecuanuku cpemHe- U | TpeOyercs (0e3) JIOTTOJTHUTETILHOM
KPYITHO3EPHUCTBIE, IIOPUCTBIE BOJIONPUEMHON  TOBEpXHOCTHIO | 3. BpararenbHelii ¢
W3BECTHAKU u JIOJIOMUTBI, u3 AQHTUKOPPO3MOHHBIX | 0OpaTHOM
CJIaHLIBI MTOPUCTHIE u MaTepuasoB (mpoBONOYHAS | MPOMBIBKOIA,
tpenuHoBatsie, Ky=10-70) HE oOMoTKa, cerka, ¢uiprpytomas | H=200m.
3.3 IlecyaHwku TOHKO- U | TpeOyercs 000J104Ka)
MEJIKO3epHUCTHIE, aJE€BPOIUTHI U OunpTpel  MITaMIOBAaHHBIE C
ApPTUJUINTHI c MaJou OTBEPCTUSAMHU THMA “MOCT”.
TpemuHoBaToCThIO, Ky=1-10
BO3MOJKHA
4. YcroilunBble TPEIIMHOBATHIE, be3 ¢punbrpa. 1. Y napHO-KaHATHBIH
XUMHYECKHE ¥ OpraHOTeHHbIC OTKpBITBIM ~ 3200eM
MOPOJIBL: 0e3 KpeTICHNUS
Tpybamu, H=150m.
4.1 TIlecyaHWKH, W3BECTHSKH,
CJIQHIIBI, TPaHUTBHI, THEHCEI, 2. BpamartenbHbIi ¢
mopQUPHUTB,, ¥  CHEHUTBI C NpSAMON MPOMBIBKO,
KPYITHBIMH MyCTOTaMH, H=600m.
KaBepHaMH M 30HAMH pa3jioma, | He
Ky=50-200 TpeOyercs
4.2 IlecyaHWKH, W3BECTHSKH,
CJIaHIIBI, TPaHHTBI, THEHCHI,
MOpQHUPHUTHI, CHUEHUTHI "
CHJIBHOTPEIINHOBATHIE c
BEPTUKATBHBIMH 17§
TOPU3OHTATBHBIMU  TpEUIMHAMH | HE
Ky=10-50 TpeOyercs
4.3 IlecyaHWKH, W3BECTHIKH,
CIIaHLIbl,  TPAaHUTBl,  THEWNCHI,
nopuputsl, cueHuTsl Kg=1-10 HE
TpeOyercs

[Tpumeuanue - Ky—koabduruent Gunbrparuu, m/cyt; H - MakcumanpHas riryOuHa OypeHus, M.
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[Ipu ynapHo-kaHaTHOM OYpeHUU ISl U3OJAILNN CKBAXXHH, KPOME MEKTPYO-
HOM IIEMEHTAIUU, MOT'YT IPUMEHSITHCS CIICIYIONIUE CTIOCOOBI:

e rojdanMayHas reMeHTanus o0CaJHOW KOJIOHHBI TPYO NIpPH YCIOBHH CO-
3/1aHUS KaBEPHBI Ha 3a00€ CKBaKUHHBI,

® 33/1aBJIMBaHKE WK 3a0MBKa 00CaHOIN KOJIOHHBI TPYO B CJIOM €CTECTBEHHOM
TJIMHBL.

Bun u uHTEpBasibl MIEMEHTAIUM M M3OJISIIIUMA CKBAYKUH OIPENEIISETCS MPOEK-
TOM.

B CHOXHBIX THIPOrEOJOTHYECKUX YCIOBUSX MPHU MPOSKTUPOBAHUU CKBAKUH
CJIeTyeT YYUTHIBaTh HEMPEIBUICHHBIC OOCTOSTEILCTBA, B PE3YyJIbTaTe KOTOPHIX MO-
KET TPOU30OUTH TMOoTepsl AUaMeTpa OypeHUs, T.€. 3a/1aBaThCs KOHEUHBIM JHAMETPOM
CKBa)KHHBI, OOJIBIITUM Ha OJWH OUYEPETHOM JHUAMETP MPOTUB HOPMAIBHOTO PacueTHO-
TO.

6.3 BoponpueMHasi 4aCTh CKBa)KUHbI

Haubomnee BaXHBIM 3JIEMEHTOM KOHCTPYKIIMU BOJ03a00pHOM CKBaXKUHBI 5IB-
J€TCS. BOJNOIPUEMHAS YacTh, KOTOpas B 3aBUCHMOCTH OT COCTaBa, COCTOSIHUA U
CBOMCTB BOJOHOCHOT'O TOPU30HTA U BOAOYIOPHBIX MOPOJA MOXKET ObITh Oechuib-
TPOBOW WJIM 000PYAOBAaHHOM (PUIBTPAMU Pa3TUYHBIX TUIIOB.

6.3.1 bechunbTpoBbIE CKBAKUHBI
B 3aBHcHMMOCTH OT CBOWMCTB TOPHBIX MOPOJ paziuyaroT OecHUIbTPOBBIC
CKBOXHMHBI B YCTOMYMBBIX WJM B PBIXJBIX BOJOHOCHBIX Topoaax. Eciam mns
yCTpPOICTBAa BOJONPUEMHON YAaCTU B YCTOMUYMBBIX BOJAOHOCHBIX MOPOJax (OTKPbI-
TOTO CTBOJA) HE TpeOyeTcs KaKUX-TO OCOOBIX YCIOBHUHM, TO UIsl yCTpOHCTBa Oec-
(GUIBTPOBON BOJOMPUEMHON YaCTH CKBAaXXMHBI B PHIXJIBIX MOPOJAX TpedyeTcs psif
YCJIOBUM:
® HaJM4KMe MOIIHOW M MPOYHON KPOBJIM — TONIIHU YCTOWYUBBIX NOPOJ, Mepe-
KpBIBAIOIMX BOJIOHOCHBIE NMECKU (M3BECTHSKU, MECYAHUKU, MEPresid U JIp.) WIu
HCKYCCTBEHHOE YKPEIJIEHUE KPOBJIH;
® BOJIOHOCHBIM TOPU30HT JOJKEH 00JaaTh 1OCTATOUYHBIM HAlOPOM;
® BO3MOXHOCTb TOYHOM (PUKCALMU TITYOMHBI 3ajJ€TaHus U MOIIHOCTU MOPOA
KpPOBJIM HAMEYAEMOT0 K 3KCIUTyaTallid BOJOHOCHOTO TOPU30HTA;
® JJOCTaTOYHO BBICOKHE TPEOOBAHUS K TOYHOCTH MOCAIKH 00CaTHOM KOJIOH-
Hbl OTHOCUTEJILHO YCTOMYMBOW KPOBIIM U CTETIEHU Pa3pabOTKX BOJONPUEMHOM IO~
J0CcTU (BOPOHKH);
® B HEJOCTATOYHO M3YUYECHHBIX palloHaX HEOOXOAMMO OypeHue pa3BeJOUYHbBIX
CTBOJIOB C IMOJHBIM OTOOPOM KEpHa AJI MU3yYeHHUs CBOMCTB (KPEmoCTd U JIp.) MO-
POJT KPOBJIH.
Boponpuemuas yacts 0ecuiibTpoBoil BOA03a00PHON CKBaXKUHBI B PHIXJIBIX
nopojaax MpeJcTaBisieT co00il BOPOHKY (KaBepHY) MOJ YCTOMUYMBBIMU, MEPEKPHI-
BAIOIIUMH BOJIOHOCHBIE TIECKH, TOPOJAMHU.
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J1eOUT CKBaXXMHBI «HA KaBEPHY» B OCHOBHOM 3aBHUCHUT OT Pajnyca BOPOHKHU
Y B MEHBIIIEH CTEMIEHU OT €€ TTyOUHBI.

B nepecnamBarommxcs TOMIMAaX TOPHBIX MOPOA (MEpeciauBaHUE PHIXJIBIX
MECKOB M TJIOTHBIX MOPOJI) MOXKHO MPOCKTUPOBATH U COOPYKATh OeCHUIBTPOBEIC
CKBa)KMHBI C HECKOJIbKUMHU KaBepHAMH BJ0JIb CTBOJIa CKBAKHUHBI.

bechunbrpoBbie BO/103a00pHBIE CKBAXKUHBI B PHIXJIBIX MOPOAAX OTIMYAIOTCS
MaKCHUMAJIbHBIMH YJICTbHBIMH J1€OUTaMU, MaJloil METalIOEMKOCThIO U 0oJyiee HU3-
KUMU DKCIUTYyaTallHOHHBIMH 3aTpaTaMH.

[Ipu npoexTupoBaHun O0ecPUIBTPOBBIX CKBAXKHH B PBIXJIBIX BOJOHOCHBIX
MOpPOJIax CJIeAYeT YUYUTHIBATH CIEIYIONIUE 00CTOSTEILCTBRA:

® BOJ103a00pHBIE CKBAXXHHBI «HAa KaBEPHY» MOTYT COOPYXAaTbCS TOJBKO B
HAIMOPHBIX BOJJOHOCHBIX TOPU30HTAX;

® MOIPY)KHOW HACOC JOJKEH YCTaHABJIMBATHCS BBIIIC BOPOHKH, TUHAMHUYE-
CKHIM YpPOBEHb B MpPOIECCE AKCIUTyaTallMi CKBXUHBI HE JIOJDKEH JTOXOJUTH 10
KpPOBJIU BOPOHKH.

[IpoexTupoBanue 6ecPUIBTPOBBIX CKBAXKUH B PHIXJIBIX BOJIOHOCHBIX MOPO-
axX He0OXOAUMO BBITIOJIHATH B COOTBETCTBHUHU ¢ /13/.

6.3.2 OunbTPOBBIE CKBAKUHBI

['maporeosoruueckue yciioBus 4alle BCero o0ycaaBIMBalOT HEOOXOAUMOCTb
000pyAOBaHUs BO/103a00PHBIX CKBAXUH (PUIBTpPAMU, OCHOBHOE Ha3HAUEHHE KOTO-
PBIX 3aKJII0YAaeTCs B TOM, YTOOBI yAEpPKUBATh CTEHKH CKBaXUH OT OOpyLIEHUS,
oOecrieunBas Mpu 3TOM CBOOOJIHBIN MPOMYCK BOJbI B CTBOJ CKBa)KUHBI.

OmIbTp BO03a00PHON CKBAKUHBI B PHIXJIBIX HEYCTOWUYMBBIX MOPOJAX Clie-
IyeT paccMaTpuBaTh KaK BCIIOMOraTeNIbHbIN KapKac, IpeaHa3HaueHHbINH 11t pop-
MUPOBAHUS €CTECTBEHHOI'O (PUIIbTPA U3 TOPHBIX MOPOJ HA €ro BHENIHEH MOBEPX-
HOCTH.

ITpu 3TOM npouecce, nocie GopMUPOBAHUS €CTECTBEHHOTO (QUIbTPA B KOH-
1€ OMBITHOM OTKAYKH, HE JIOJKEH MMPOUCXOIUTH BHIHOC TIECUAHBIX YACTHII.

[Ipu obopynoBanuu GuiIbTpa B MECKaX OTCYTCTBUE MECKOBAHUS B MpOIIECCe
OCBOCHHUS CKBAXXMHBI M MPOKAYEK CIAEAYET CUUTATh OTPULATEIBHBIM SBICHHEM, TaK
KaK B 9TUX YCJIOBMIX HE 00pa3yeTcsi €CTECTBEHHOr0 (QUIIbTpa, a CO3A4aeTcs YIIoT-
HEHHasl cpe/la ¢ MaJol BOJONPOHHUIIAEMOCTBIO, KOTOPas BbI3bIBAET OOJBIINE CO-
MPOTUBJICHUS MPU BXOJI€ BOJbI B PUIBTP U MPUBOJUT B KOHEUHOM HUTOTE K yBEJIHU-
YEHHUIO PACXO/I0B Ha IKCIUTyaTal[MI0 CKBAKUHHBI.

VYuutsiBast JJIUTEILHOCTh PAOOTHI CKBaKMHBI, HHTEHCUBHOCTb BOJIOOTOODA,
KauecTBO MOJA3EMHBIX BOJl U PEXKUM pabOThl BO03a00PHON CKBAXKUHBI, (PUIBTPHI
JOJIKHBI YIOBJIETBOPSATH CIEAYIOUUM TpeOOBaHUSIM:

e oOecrneunBaTh TOCTYIUIEHHME BOJABl B CKBOXKHHY C MHUHUMAaJIbHBIMU
TUIPABIUYECKUMU CONPOTUBICHUSMU;

e 00nanaTh HEOOXOAMMOM MEXaHMYECKOH MPOYHOCTHIO, 00ecneunBaromen
YCTAaHOBKY (PMJIBTPOB HA MPOEKTHYIO TIYOUHY C YyY€TOM JAOMYCTUMOM Harpy3ku OT
UMITYJIbCHOT'O BO3ICUCTBUS ISl pa3pyIICHHs] KOJIbMATUPYIOUIUX OTIO0KEHUIH;
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e o0ecreunBaTh NOCTYIJIEHUE BOJIbI B CKBAXKUHY 0€3 MEXaHHMUYECKUX MpHUMe-
cell 3a CKIIIOUEHUEM TEePUO0/Ia CTPOUTENbHBIX OTKAYEK;

® OBITh YCTOWYMBBIMU MTPOTUB KOPPO3UU U MHKPYCTALIMH (COIECOTIOKEHHUIO);

® TapaHTHUPOBATh AOJITOBEYHOCTh IKCIUTyaTallui HE MEeHee 25 JIeT.

e Marepuas (QUIBTPOB JODKEH ObITh 0O€30macHbBIM B CaHUTApHO-
TUTHEHUYECKOM OTHOILIEHUH ISl UCTIOJIb30BaHUSI B MTUTHEBOM BOJIOCHA0KEHUU

e o0ecrneunBaTh PEMOHTONPUIOJAHOCTh (UIBTPOB C PUMEHEHUEM
YCTPOMCTB MO UX pereHepal XUMUYECKUMH, MEXaHUYECKUMHU, UMITYJIbCHBIMU U
KOMOMHUPOBaHHBIMH CIIOCOOAMM.

[Ipu yctaHOBKE (QUIBTPOB BO BPEMEHHBIX CKBOXXKMHAX U B CKBa)XMHAX, pac-
CUMTAHHBIX Ha HEMPOAOKUTENbHBINA Mepuo] paboTsl (MeHee 2—3 JIeT), CHUXKAIOT-
csi TpeOoBaHUS K MaTepuajaM U MX aHTUKOPPO3MOHHOM 3alliuTe, OJHOBPEMEHHO
JOIYCTUMO YMEHBIIIEHNE CKBAKHOCTHU U PA3MEPOB MIPOXOTHBIX OTBEPCTHIA.

B 3aBHCHMOCTH OT T'MIPOr€OJIOTMYECKUX YCIOBUHM, TJTyOMHBI 3aJIeTaHUsl U
BUJIOB MOPOJ] BOAOHOCHBIX IJIACTOB PEKOMEHYETCS MPUMEHSTh CIeAYIOIUE TUITbI
1 KOHCTPYKIMH (PUIBTPOB:

® KAapKACHO-CTEP>KHEBBIE;

TpyOUaThie ¢ HIEIEBBIMU WU KPYTIBIMU OTBEPCTHUSIM;

C IIPOBOJIOYHOM OOMOTKOM;

CEeTYaThIE;

TpyOYaThle ¢ ITAMIOBAHHBIMH OTBEPCTUSIMU TUIIA «MOCT;

MOJINMEPHBIE KOJIBLIEBBIE.
Tun ¢unerpa ciaepyer noaduparb TakuM 00pa3oM, 4TOObI KOI(PPUIUEHT
BOJIONIPOHUIIAEMOCTH €ro ObUT Obl paBEH WJIM MpPEeBbIAT KOAI(P(GUIIUEHT BOJIOIPO-
HUIIAEMOCTH BOJIOHOCHBIX TIOPOJI UJTM TPABUMHBIX OOCHIMOK.

Haubonee  panuoHanbHBIMH, o0JajalouMMu  PSJOM  TEXHHUKO-
HKOHOMHYECKHUX MPEUMYIIECTB IO CPABHEHUIO C JIPYTUMHU KOHCTPYKIUSAMU (DUITb-
TPOB, SIBJIIOTCS KapKacHO-CTEpKHEBbIe GUIbTpbl. OauHapHas QuibTpyromas mno-
BEPXHOCTH (MpOoQMINPOBAaHHAS MPOBOJIOKA) TOCTYIHA JIJII XUMUYECKON U MEeXaHU-
YEeCKOM YUCTKU, TaK KaK OTCYTCTBYIOT MEPTBBIE IPOCTPAHCTBA MEXKAY PUIbTPYIO-
el 1 onopHoi nosepxHocTsimu /14-17/.

Pacxon Merasyia Ha CTEp)KHEBOM KapKac MPUMEPHO BIBOE MEHBIIE, YeM Ha
neppopupoBaHHBIN TPYOHBIH.

OWIBTPHI Ha CTEP)KHEBBIX KapKacax PEKOMEHIYETCsS MPUMEHATh B CKBAXKU-
Hax ri1youHo# g0 200 m.

Tunsl, KOHCTPYKIMHU U pa3Mepbl PUIBTPOB BHIOUPAIOTCA B 3aBUCUMOCTH OT
XapakTepa Mopojbl BOJIOHOCHOIO TOPU30HTA, IITyOWHBI CKBaXXUHBI, AeOUTAa U pe-
’KUMa IKCIUTyaTallii B COOTBETCTBUU ¢ Tabiuuei 6.1.

duabTpoBask KOJIOHHA COCTOMUT M3 pabouei 4acTu ¢ HaaAPUILTPOBOM TpyOOi
Y OTCTOMHUKOM.

Huametp QuiibTpa npu yaapHO-KaHATHOM OYpEHUU JOJIKEH ObITh:

e MeHblile BHYTPEHHETO AMaMeTpa 00CaaHbIX TPYO, B KOTOPHIE OH CIIyCKaeT-
csl mepe] OOHaKEHUEM WJIM MEHbIIE AUuaMeTpa J0JI0Ta MPHU CIIYCKE B OTKPBITHIH
CTBOJI B YCTOMUYHMBBIX MOPOJIax — HE MeHee yeM Ha 50 MM;
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e Jlpyrue COOTHOUIEHUS AMAMETPOB OOCAIHBIX TPYO OTKPBITHIX CTBOJIOB
CKBQ)KUH U (DUIBTPOB JIOJKHBI 00OCHOBBIBATHCS B MTPOEKTAX.

JuameTpbl GUIBTPOB MPU POTOPHOM OYPEHUH JIOJKHBI ObITH MEHBLIE JHa-
METpa 10JI0Ta HE MeHee yeM Ha 100 MM.

Jlpyrue cOOTHOUIEHUSI JUAMETPOB JOJIOT U (PUIBTPOB MIPU POTOPHOM Oype-
HUU JOJKHBI OBITh 0OOCHOBAHBI B IPOEKTE CKBAYKUHBI.

Jlnuny paboueit yactu GuibTpa A NOJyYeHUS MAaKCUMaJIbHO BO3MOYKHOTO
nebuTa TEOPETUUECKH CIEYET BHIOUPATh UCXO/S U3 CIEAYIOLUIUX YCIOBUM:

a) OIHOPOJHBIN HATIOPHBIM BOJOHOCHBIN TOPU30HT:

- [Ipu momHOCTH BOJOHOCHOTO MiacTa A0 15-20 M mymHa QuiibTpa JOJKHA

cocTaBiaTh 80-90 % molIHOCTH TIJ1acTa;

- I[Ipu momtHoCTH TUTacTa 6osnee 20 M MHA QUIBTpa JOJDKHA OBITH PaBHA

80% MOIIHOCTH IJ1acTa.

06) HeonHopoaHbIM HAMOPHBIA BOJOHOCHBIN TOPU30HT:

- GunpTp crnenyeT ycTaHaBIMBAaTh B HanOoJyiee BOJOMPOHUIIAEMOM y4YacCTKe

BOJIOHOCHOM TOJIIH, OMNPENEICHHOM Ha OCHOBE reo(M3HUYECKUX ITaHHBIX,

CUTOBBIX aHAJM30B, TEJICBU3MOHHBIX WIH (poTorpaduyeckux padbort, mabopa-

TOPHBIX OIpeAeseHni Kod(pduirenTa QuibTpallid BOJOHOCHOIO IIacTa

(bapmanun).

B) OaHOPOJIHBII O€3HANOPHBIN BOJIOHOCHBIN TOPU30HT:

- OunbpTp creayeT ycTaHaBIMBaTh HUXE 1/3 BOJOHOCHOM hopManiuu.
r) HeonHopoauslii (¢ yacTbIM nepecianBaHueM ) O€3HANIOPHBII TOPU3OHT:

- GOunpTp crnenyer ycTaHaBiIMBaTh B CaMOM HM3Y (OpMalldd, B MECKax C

HanOoJabIIUM KO3 puimenTom punbTpanuu, Ha 1/3 MOIIHOCTH BOJIOHOCHO-

ro FOPU30HTA.

Jlist monyyeHus 3agaHHOro ae0uTa Wi, K MpuMepy, JUIsl ONpeeieHus mna-
pamMeTpoB QUIbTpPa JJIsl CKBAXUH C HEOOJIBIIUM J1I€OMTOM MHTEpBaJl YCTAHOBKH pa-
O0ouelt yactu (puiIbTpa OompeseNnseTcss MPOeKTOM M YTOYHSETCA B Ipollecce Mpo-
XOJIKM CKBa)KMHBI B COOTBETCTBHM C JOKYMEHTaluel, reopU3nIeCKUMU U UHBIMU
UCCJIeI0BAHUSIMH.

[Ipu pacuere QUIBTPOB ONpPENENCHUIO TOJJICKHUT HX JJUHA, IUAMETD,
CKBa)KHOCTB U pa3Mep MpPOXOAHBIX OTBepcTHil. [lepeunciennbie napamMeTpsl Guib-
Tpa ONpeNessatoTCs C TAKUM pacyeToM, YTOObI BXOJAHBIE CKOPOCTH HE MPEBBIIIATN
1,5 — 2 m/MuH.

[Ipu onpenenennn ob1IeH ATUHBI paboydei yacTu GUIbTPa COCTUHUTEIbHBIE
MYQTBHI MEKY CEKIUSAMU (PUIBTPOB HE YUUTHIBAIOTCS.

Huametp unbTpa ycTaHABIMBAETCS MCXOJsl U3 MPOEKTHOTO /1e0uTa CKBa-
KUHBI C YYETOM BO3MOXHOCTH MPHU HEOOXOAMMOCTH YCTPOMCTBA T'PaBUMHON 00-
ceinku. J{uamerp kapkaca ¢unbTpa cienyer npuHumaTth He Menee 100-150 mm c
1EIbI0 BO3MOKHOCTHU BBIIIOTHEHHUS PA3IUYHBIX CIOCOOOB peMOHTHBIX paboT. CKo-
pPOCTb JABMKEHUS BOJIBI B BOJOMOJBEMHBIX TpyOax HE MOJKHA MpeBbIaTh 1,5-2
Mm/c.

PaGouyto yacTe punbTpa ciaeayeT ycTaHaBIMBaTh HA PACCTOSIHUM OT KPOBIIH
U TIOJIOIIBELI BOJIOHOCHOTO 1j1acta He meHee 0,5-1 M.

121



JlnnHa HaA(pUABTPOBBIX TPYO 3aBUCUT OT KOHCTPYKIIMH, INIYOUHBI, 1eOuUTa
CKB)KUHBI U JIMTOJIOTUYECKOI'0 COCTAaBA BOJOHOCHOI'O TOPU30HTA:

a) Kornaa ¢punbstp ycraHoBieH Ha oOlel KOJIOHHE, T.€. Ha KOJIOHHE, JI0BEJEHHOM
70 YCThSl CKB)XMHBI — JIJIMHA HAIMpPaBISIONIEH KOJOHHBI MaKCHUMallbHasl (B 3TOM
ciydyae HaapuiIbTpoBas TpyOa OJHOBPEMEHHO SIBJISETCA SKCIUTYyaTallUOHHOM KO-
JIOHHOIA).

6) Korna ¢unbTp ycTaHOBIEH BHOTai, BEpXHAsS 4acTh HaA(PUIBTPOBOM TPYOI
JOJKHA HaXOAUTHCS:

® 1pu IIyOMHE CKBaXXMHBI 10 50 M — BhIle OaliMaka HKCILTyaTallMOHHON
KOJIOHHBI HE MEHEE YEM Ha 3 M;

e 1pu rayOuHe cKBakUHBI Oosiee 50 M — BhIlIe OalMaka 3KCIUTyaTallMOH-
HOM KOJIOHHBI HE MEHEE YeM Ha 5 M;

® 1pu J1I0OOH TIyOMHE CKBa)KMHBI, €CJIM BOJOHOCHBIM TOPU30HT MPEICTaB-
JICH IUIBIBYHAMHU U MEJIKO3EPHUCTBIMU IIECKAaMU — HE MEHEE 5 M.

Mexay OSKCITyaTallMOHHOM KOJOHHOW M HaauiabTpoBOW TpyOoill mpu
HEOOXOIUMOCTH JIOJKEH OBbITh YCTaHOBJIEH CAJbHHUK (NIEHBbKOBBIN, J1€PEBSIHHBIN,
PE3UHOBBIN, [IEMEHTHBIN U 1p.).

JllMHa OTCTOMHUKOB B (PMIIBTPOBBIX KOJOHHAX, KaK MPaBUIIO, TOJDKHA MPU-
uumartbes 0,5-1 M u He Oonee 2 M.

OTCTOWHMK B OCHOBHOM IIpeJHAa3HAayeH [JIsi YCTaHOBKM (oHapei-
LEHTPATOPOB U 3aKPEIUICHUS TPUCTIOCOOJICHUI 7151 M3BJIeUeHUS (PUITBTPOB.

rae Dsg - cpenHuii nuameTp 3epeH IpaBUHHON 0OCHINKU y Kapkaca GUiIbTpa, M;
V - KHHEMAaTHYEeCKHil K03 MHUIHEHT BI3KOCTH BOIBI, M’/C

U - CpeaHssl JOIyCTUMAasi CKOPOCTh MPUTOKA BOJKI B (UIIBTP, M/C.

Jlotst Temmepatypst Bogel t=10° - v =0,00000131m/c., Dsp=2,5 MM

~60-0,00000131

=0,031 m/c
0,0025

Brraucisem CKOpPOCTb IIPUTOKA BOJLI B (1)I/IJIBTp HCXOJA U3 BbIPAKCHUA

v =2 = _339 i =0,0094 we,
F 177

rae pabouas miomans puistpa F=nDg 14= 0,20 - 3,14 - 0,188 - 15 = 1,77 M’
PexxuMm GuiabTpaliiu COOTBETCTBYET JaMUHapHOMY. OuibTp paboTaeT B Tpedye-
MOM PEKHUME U COOTBETCTBYET Vyy < U.

[TapameTpbl TpaBUHON OOCBHIITKA MOTYT TaKXe ONPEAENAThCS COTrNIacHO [4]
c yuyetoM (akTOpoB (HU3MKO-MEXAHHUUYECKOTO COCTOSHUS TMECKa MPOJYKTHUBHOTO
racTa Hapsy cO CKOPOCThIO (PMIIBTPALIMM U PEKUMOM OTKAUKH.
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6.3.3 KoucTpykiuu GuibTpoB BO03a00PHBIX CKBAKUH

@uibTPhI KAPKACHO-CTEPKHEBBIC
OunbTpsl KapkacHO-cTepkHEeBble DK C U3roTaBIMBarOTCsA U3 CTEPKHEN

npytkoBoi ctanu mapok Ct3, Ct5 u Cr7 no H/ (B arpeccuBHOl BOAHOM cpeae -
U3 HEep KaBeIoIEel CTalM), IPUBAPEHHBIX MO 00pa3yrolieil K COeIMHUTENbHBIM Ta-
TpyOKaM M OMOPHBIM KOJIbIIaM 1O JITMHE GUIIbTpa JUIsl JKECTKOCTU KapKaca.
OcHoBHBIE MapaMeTpbl (GUIBTPOB KAPKACHO-CTEP>KHEBBIX MPUBEIACHBI B TaOIHIlE
6.2u Ha puc. 6.5 CoeMHUTENBHBIC TATPYOKH U OMOPHBIC KOJbIIA U3TOTABIUBAIOT-
cs u3 cranbHbiX Tpyo no 'OCT 632 u 'OCT 8732. CoeauHuTenbHble NaTpyOKU
noixHbl uMeTh pe3bdy nmo 'OCT 632 u I'OCT 8732, unu dacky moja cBapky, Uiu
cTonopHoe coeauuenue mno HJI.

Tabnuua 6.2
OcHOBHBIE TapaMeTpbl PUIBTPOB KAPKACHO-CTEPIKHEBBIX
HaumenoBanue  mapa- 3HaueHue napameTpa, Mm
MeTpa
Huametp unbtpa 109 | 122 | 151 | 170 | 196 | 247 | 305 | 357 | 413 | 462
HapyXHbIA, Dy
Huamerp marpyOokoB u |89 | 102|127 | 146|168 | 219 | 273 | 325|377 | 426
onopHbIX Kouiell, Dy
Jnuna ma- | BepxHero, | 200 | 200 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
TpyOKa Iy
HxkHero, | 150 | 150 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
ln
[Hupuna onopHoro [ 30 |30 |30 |30 |30 |30 |30 |30 |50 |50
KoJIbLa, b
Paccrosinue mexay | 200 | 200 | 200 | 200 | 250 | 250 | 300 | 300 | 350 | 350
KOJIbIIaMHU, a
Jnametp crepxHs, d, 10 |10 |12 |12 |14 |14 |16 |16 |18 |18
KomnuectBo crepxkHel, | 8 8 10 (12 |14 |16 |16 [20 |24 |32
T

ITpumeuanue - Jlinna ¢uibtpa -Lg 1omkHa ObITh HE MeHee 1 M u He 6osee 5 M.
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@uiabTpbl TpydUaThie cTanbHbIe ¢ OTBepcTHAMHU (meeBbiMu PTCII
WIH kpyrabsimu OTCK)

OWIBTPHI U3rOTaBIUBAIOTCS U3 CTaJIbHBIX TpyO: 06caanbix - o FOCT 632,
anekTpocBapHbiXx - o ['OCT 10706, cranpHbix OecmoBHbIX - o ['OCT 8732.
JlnnHa puibTpa He T0JKHA MPEBBIIATH S5 M.

OTtBepcTus (1eNeBble WIM KPYTIbI€) BBINOJHAIOTCS B TpyOax B IMIaXMAaTHOM
nopsiake. LlleneBbie otBepcTUs 10KHBI UMETh MpuHy 10 - 30 MM 1 nnuny 30 -
100 MM U pacnoJyiararoTcsi MPOJ0JILHO 10 JJIMHE TPYObl. PaccTosiHusa Mexay 1e-
JISIMU 110 TOPU30HTAIM PACCUUTHIBACTCS UCXO/S U3 TApAMETPOB IIEAN U IPUHITON
CKBKHOCTU (UIIBTPA C YYETOM MPOYHOCTHBIX XapaKTEPUCTHUK. PaccTosiHus Mex-
Iy LWEISMU 110 BEPTUKAIU puHuMaeTcss He meHee 10-20 mwm.

Kpyrasie otBepcTust (puc 6.6) BbIMOMHAIOTCS AUaMETPOM dgp. = 10 - 24 MM
C PacCTOSIHUSIMU MEXIY OTBEpCTUAMH BIOAb ocu Tpyosl (1,55 — 1,7)dys., O
okpyxkHOCTH TpYyObl — (2,1 —3,5)dy;p . CKBRXXHOCTD (PUIIBTPOB C YUETOM MPOYHOCT-
HBIX XapaKTepUCTUK He JoJKHA npeBblaTh 30 %.OuibTpbl  JOKHBI  MUMETh
npucoeauHuTeabHy0  pe3pdy 1o 'OCT 632 unm dacky moj cBapky.

_- —

Puc. 6.6. ®unbTphl TpyOUaThie CTANbHBIE C KPYTJILIMU OTBEPCTUAMHU

@OuabTpbl TPyOuYaTble NOJUMEPHbIE € OTBEPCTUSIMH (IeJIeBbIMH
OTIII nin kpyrasimu OTIIO) /15/

OWIBTPHI U3TOTABIUBAIOTCS U3 MOJIUBUHUIXIOPUIHBIX, TOJIUITUIICHOBBIX U
BUHUILTIACTOBBIX TPYO.

OWIBTPHI U3 MOTUBUHUIXJIOPUIHBIX TPYO C IIEIEBBIMU OTBEPCTUSIMU U3TO-
TaBJIMBAIOTCS B COOTBETCTBHHM C MapaMeTpaMH, IPUBEJACHHBIMUA Ha puc.6.7 u B
tabnuuax 6.3 u 6.4.JluameTpbl 1 KOJIMYECTBO OTBEPCTUH (PUIBTPOB U3 MOIUITH-
JICHOBBIX M BUHMIUIACTOBBIX TPYO, a TakKe B3aMMHOE PACIOJIOKEHHE OTBEPCTUM
OTIPEJIENISIIOTCS. HA OCHOBAHUM PAacyeTOB HA MPOYHOCTh MCXOMAS U3 TJIyOMHBI yCTa-
HOBKHU (DUIIbTpA.

Coenunsitorcs QUIBTPHI C TOMOLIBIO MY(T, CBapKH, Ha pe3b0ax U Ha BUH-
Tax.
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Puc. 6.7 TpyOuarbie noJMBHHUIXJIOPUAHBIC QUIBTPHI C LIETeBbIMU
oTBepcTusimMu /15/
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ITapameTpsl 1eaeBbIX (PUJILTPOB

Tabmuna 6.3

VYcnoBHBIH d ds S L& L+ 10 05125 Ls£25
MPOX0J1
P Homu- | TIpenensHoe Homu- | TIpenensHoe L =16 =L =
Dy HaJIbHBIN MaKCHMATBHER | HATBHBIA 2000 | 3000 | 4000
pasmep OTKIOHCHHC pasmep pasmep OTKJIOHEHHE 6L =16 =]t =
2000 | 3000 4000
Bec, Brurouas pe3b-
0y, Kkr
+0,2
40 48 56 3,5 +0,5 251 0,97 1,91 - 60 880 1880 -
50 60 +0,2 68 4,0 +0,6 35| 1,36 2,68 - 70 870 1870 -
80 88 +0,3 98 4,0 +0,6 50 | 2,05 4,03 - 80 860 1860 -
100 113 +0,3 125 5,0 + 0,7 60 | 3,17 6,20 90 850 1850 -
125 140 +0,4 154 6,5 + 0,8 60 | 9,6 14,25 18,9 160 1800 | 2800 | 3800
150 165 +0,4 183 7,5 + 1,0 60 | 12,9 19,1 25,4 170 1770 | 2770 | 3770
200 225 +0,5 247 10,0 +1,2 70 | 22,7 33,7 44,7 180 1760 | 2760 | 3760
250 280 +0,5 297 12,5 +1,5 85| 32,42 | 4797 | 63,52 220 1720 | 2720 | 3720
300 330 + 0,6 350 14,5 +1,7 85 | 44,30 | 65,55 86,80 220 1720 | 2720 | 3720
350 400 + 0,7 430 17,5 +2,0 85 | 64,74 | 95,79 | 126,83 240 1700 | 2700 | 3700
400 450 + 0,8 485 19,5 +2,2 95 | 81,53 | 120,25 | 159,37 240 1700 | 2700 3175%




Pa3mepsl miesiei Tpyo4arTeix GuabTpOB

Tao0muma 6.4

[upuna menu w, MM 0.3:01 0,50 0,752 1,502 2007 | 3,0
Dy, Mmm | n* | Xa**
+5% CxBaxHOCTH B %
40 3 85 5 6 8,5 9,5 12
50 3 108 5 6 8,5 9,5 12
80 3 168 5 6 8,5 9,5 12
100 5 216 5 6 8,5 9,5 12
125 5 240 4,5 5,5 7,5 8,5 11
150 5 285 5,5 7,5 8,5 11 13,5
200 6 390 7,5 8,5 11 13,5
250 6 450 7 8 10 12,5
300 6 530 7 8 10 12,5
350 8 640 8 10 12,5
400 8 720 8 10 12,5
HInpyHa nieperopoaxu 4 55 55 9,5 9,5 11
B=+0,5
*MuHUMAaJIbHOE YUCIIO HIeiel 0 TepUMETPY CeUeHUs TpyOBbI.
**O0mas AnuHa 1eseil 1o BHyTPeHHEMY IEpUMETPY CeueHUst TpyObl.
POuiabTPHI C NPOBOJOYHOH 00MOTKOI
OWIbTPhl U3rOTABIMBAIOTCA HAa OCHOBE KAapKacoB M3 KapKacHO-

CTEPKHEBBIX WM TPYOUATHIX CTATBHBIX WJIM MOJUMEPHBIX (DUIBTPOB C IIEICBBI-
MU WM KPYTJIBIMU OTBepCTHsIMU (puc.6.8) /14/.

Puc. 6.8 ®uabTpbl ¢ MPOBOJIOYHON 00MOTKOM
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Ha ¢unbpTpax TpyOUaThIX CTAIBHBIX C OTBEPCTUSIMU (IIIEJIEBBIMU HIIH KPYT-
JIbIMU) Ha paccTossHUM 40 — 65 MM JOJKHBI YCTaHABIUBATHCS IO OKPY>KHOCTHU
MPOJIOJBHBIE CTAIBHBIE CTEPKHU KPYTJIOTO WM MPO(UIBHOTO CEUCHHS C TOIe-
peuyHbIM pazMepoM He MeHee 8 — 10 mM. [IpomonbHbIe CTEp)KHU HE JAOJIKHBI T1e-
pPEKpBIBaTh IEJEBbIe WM KPYTribie oTBepcTHs.Ha GuiabTphl HaBUBAaETCS MPOBO-
JIOKa M3 HEPXKaBEIOIIEH CTalM TPanelueBUIHOTO WM MPSIMOYTOJIBHOIO ceue-
HUS C TIONIEPEYHBIMU pa3Mepamu 1o Tabsuie 6.5.

[Ipu HaMOTKE TTPOBOJIOKH TPATICIUEBUHOTO CEUYEHUSI MEHBIIIEe OCHOBAHHE
JI0JKHA OBITH 0OpallleHO K Hapy»XHOM CTeHKe Kapkaca. [IpoBosioka ykiajabIBaeT-
ca ¢ 3azopamu mexnay Butkamu 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 3,5; 4,0; 4,5; 5,0 mm
c orkioHeHussMu He Oosee 0,1 mMm. I[IpoBosioka MoJKHA OBITH 3aKperieHa OT
MIPOJIOJIBLHOTO MEPEMEIICHUS JTI0OBIM CITIOCOOOM.

Tab6auma 6.5
Pa3mepsbl nonepeyHoro ceyeHusi NpoOBOJIOKHU
Bung ceuenus
TPaNCIUEBUIHOTO | IPSIMOYTOJILHOTO KBaJPaTHOTO
a a
Jlnametp ¢punbTpa a
Iy | K ;
S
a 3] B a 0 a
50-175 25 123 12,5 |25 2,3 2.5
200 - 300 35 123 |35 |35 2,3 3,5
350 — 450 42 (2,7 142 |42 2,7 4,2

DuibTPLI ceTYATHIE

@uibTpbl CETYATHIE M3rOTABIMBAIOTCA HAa OCHOBE KapKacoB M3 KapKacHO-
CTEP)KHEBBIX WJIM TPYOUYaThIX CTAIBbHBIX (PUIBTPOB C OTBEPCTUSMH (IIEJICBBIMU
WM KPYTJIBIMU).

Ha tpy0uaThiX cTanbHbIX QUIbTpax ¢ OTBEPCTUSIMU (IIIEJIEBBIMU WU KPYT-
JBIMH) JOJDKHBI YCTAHABIMBATHCS Ha paccTossHuu 40 — 65 MM 1O OKPY>KHOCTH
MIPOJIOJIBHBIE CTANBHBIE CTEPKHU  KPYTJIOTrO CEYEHHUs TUAMETPOM 5 — 8 MM .

Ha kapkac HamMaTtbIBaeTCsl MMPOBOJIOKA U3 HEPKABEIOUIEH CTadu KPYTJIOTo
CeUeHMs AuameTpoM 2 —3mMM c maroM 12 — 15 MM uWiau noaumepHas — pe-
merka C TOJIIMHOM Kapkaca 2 —3mM u siuerikamu 10x10 MM, moBepx KOTO-
PBIX YKJIA[IBIBAETCS CETKA W3 JIATyHHU WM HEPYKABEIOUIEN CTAIM WIH OJIUMEPHBIX
MaTepuasioB ¢ pasmepamu sueek He Oornee 0,1mMm. TloBepx ceTku MOXKET HaBU-
BaThCS MPOBOJIOKA AUAMETPOM 2-3MM ¢ marom 20 — 30mm.

POuiabTpbl TPYOUATHIEC ¢ INTAMIOBAHHBIMUA OTBEPCTUSAAMHM THIIA «KMOCT»
OTM /15/

@uinbTpbl MU3rOTABIMBAIOTCA W3 JIMCTOBOM CTAJIM  C TOJIIMHOM JIU-
cTa
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3 - 6 mm gnunou 2000, 2500 , 3000, 4000 u 5000 MM TITAMIOBKOW OTBEPCTUI
THIIA «MOCT».
Cexnuu GUIBTPOB COCIUHSIIOTCS ¢ TTIOMOIIBIO My(PT HA BHHTAX WJIM CBAPKOM, a
TaKkKe C TOMOIIBIO CIIEIUATIBHON Pe3bO0BI.

Konctpykius u nmapameTrpbl QMIBTPOB U MX COCAMHEHUN TPUBEACHBI Ha
pucyske 6.9 u B Tabnuuax 6.4 u 6.5 .

JIist 3amuThl PUIBTPOB OT KOPPO3UH MPOU3BOIUTCS UX AaHTUKOPPO3ZHOHHOE
MOKPBITUE MaTepHalaMu, Pa3peIICHHBIMH JIJIs1 UCIIOJIb30BaHUS B IUTHEBOM BOJIO-

CHA0XEHUHU.
Pa3mepsl MocTrKOBOM TIepdopaliiy MpuBeaAeHbBI Ha pUCyHke 2 (1) U Tad-
e 6.6. Tabauya 6.5
OcHogHble pazmepbl I1eMeHmoe mpyouamvlx Guiompoe Wimamno6aAHHbIMU OMEEPCMUAM
Huametp Pe3nboBOE coequuenne MydToBOE coennHeHne
¢unbTpa
Ay BuHThI
Si|di | dy | ds | ds | ds | ds |S2] o d; | S| Peswba | Kommuectso
ITYK
100 3 1108 | 132 | 117 | 113 | 121 | 102 | 15| 109,5 | 117,5 | 4 4
150 3 [ 159 | 183 | 168 | 164 | 172 | 153 | 15| 161 169 |4 6
200 3 (206 230 | 215|211 {219 [200 |15 (208 |[216 |4 8
m10
250 4 | 258 | 280 | 265 | 261 | 269 | 250 | 15 | 260 | 270 5 10
300 4 | 308 | 330 | 315 | 311 | 319 | 300 | 15| 310 | 320 5 10
350 4 | 358 | 370 | 368 | 361 | 369 | 350 | 15 | 360 | 370 5 12
400 5 | 410 | 440 | 420 | 416 | 424 | 400 | 20 | 412 | 424 6 | ml12 14
500 6 | 512|550 |525 |521 |529 | 500 |25|514 |526 6 |ml6 20
[Ipumeuanue — Pe3p00BOE cCOoenMHEHME MPUBENCHO Ha pUCyHKE 2(T, €) MypTOBO€ coeqHEHNE — HA PH-
cyHke 2(0, B).
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Puc.6.9 TpyOuatbiii GUIBTp CO MITAMIOBAHHBIMU OTBEPCTUSIMU TUTIA «MOCT» /15/
a — o0mmii Bua puibtpa; 6 — MTHUPTOBOE COEAMHEHHE; B — CBAPHOE COEIUHEHUE;
I — pe3b00BOE COEIMHEHUE; 1 — MOCTHKOBas nepgopanus; € — napameTpsl pe3pObl.

1- mydrta; 2 — HelTpanbHas JUHUS pe3bObl; 3— TrpaHuUA CTaIW NPU HAHECEHUHU
MOKPBITUA; 4 — TpaHUIla CTalId O€3 MOKPBITUS; 5— - Harnda
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Taobmuma 6.6

OCHOBHEIC pPasMEpbI OTBepCTI/Iﬁ THUII «KMOCT»

HamvernopaHue napamerpa SHA4YeHHe [IAapaMeTpa
TomipHa CTEHKH s1 |3 4 4 > 1] J 6 8
B epxHaa pMHA MOCTHIG ay | 1712 20% 1 24+x1
[upyHa mem w|5+2 Tx2 7+05
Boxopad neperopomxa b [55+£05 |[75+0%8 8+ 1
Bricora MocTHKOEOrO OTBepcTHA [t 1|t 1|t 2|t 2|t 2{tx3[tx3|tx3
h+0,2
1 39 [42 |45 |48 |51 [60 |63 |69
1,5 39 |42 |48 |51 |54 |60 |63 |69
2 42 |45 |48 |51 |54 |63 |66 |72
2,5 42 |45 |51 |54 [57 |66 [69 |75
3 45 |48 |51 |54 |57 |66 |69 |75
3,5 54 |57 |60 |69 |72 |78
4 54 |57 |60 |69 |72 |78
[TpogoNEHED pOCIIVCK t = ale b4 3] r=a +E 435k +5y)
CPARAR IR LI{eH % @z = @) +1,5h ay =ay +1,75h
FLEKEE RBER MOCTIGA & a3 = @) +3h az=a) +3,5h
CKBEKHOCTE f, Yo

. 1-7-aq9

@uIbTpbI OJMMEpPHBbIE KoJblLieBble PIIK

@WIBTPBI U3rOTABIUBAIOTCS U3 KOJIEL KIIMHOBUHOTO MOMEPEYHOIO CEUEHMUS,
CYXalOIIerocsi B HaIpaBJIeHUU K OcH (UIIbTpa, MyTeM HaOOpa Ha CTaJIbHBIE CTEPXK-
HU WIK IepPOpUpOBaHHbIE TPYObI, CO3/IAIOLIMMHU MONEPEYHbIE IS U 3aKperuisie-
MbI€ C JIByX CTOPOH OMOPHBIMU (pJIaHLIAMHU C COCAUHUTENbHBIMU MydTamu. Kon-
CTPYKLIMS U TapaMeTphl (UIIbTpa MPUBEIEHBI HA pUCYHKE 3 1 Tabnuue 7/

Konblia M3roTaBimBaroTCs U3 MOJIMMEPHBIX MAaTepUANIOB: MOJUCTHUPOIA, MO-

JIMIIPOINJICHA U TTOJIM3TUJICHA.

CoenuHeHne CeKIMi (GUIBTPOB OCYIIECTBISETCS C MOMOIIBI0 MY(PT C pe3b-
6amu cornacHo 'OCT 632. Kosnblia GuiibTpoB MODKHBI COOTBETCTBOBAaTH  Tpe-

oosanusm ['OCT 380.
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Pric. 6.10 TTomiMepHLLT KOMBLIEROH PHTLTH

1 — KOomb11a PHILTPA; 2 — CTEPSEHH OTEEP CTHA, 3 — KpelleskHbIe OTE epCTHS,
4 — 0CeBbI€ KAHARKH; 5 — paJHAIbHbIE KAHABKH, 6 — PacllOpHBIE ATTEMEHTDI,
7 —yLIyOneHHs, § — KOIBLIERas LIEb,

Tabrmita 6.7
ITapaMeTpbI H pazMepbl CeKIHH JHILTPA
Huamerp., Hmana, | IIkpHaHa | CKeakHOCTs, | Macca,
MM MM | [IEMH, MM Qo KT
Dy D,
HAPYKHLI | BHYTPELHIE

188 140 2035 1+0,2 20 31.8
255 203 2035 10,2 20,5 44.4
310 260 2035 10,2 21 55,3

6.3.4 Ilog6Oop u pacyeT GUILTPOB

OcHOBHBIE TTapaMeTpbl GUIBTpa (AMaMeTp, JJIMHA, pa3Mep MPOXOAHBIX OT-
BEPCTUI) TOJDKHBI OMPEENATHCS C HEKOTOPHIM 3aMlacoOM C YU4E€TOM BO3MOXHOCTHU
BHECEHUS HEOOXOIMMBIX U3MEHEHHUH B MPOIIECCE COOPYKEHHUSI CKBAKHHBI B COOT-
BETCTBUM C (DAKTHUECKUMH YCIOBUSIMHU.

Jlutonoruueckuii CocTaB BOJAOHOCHOTO TUIaCTa M €r0 MOIIMHOCTh YTOYHS-
IOTCSl MJTM YCTaHABIIMBAIOTCS TOJBKO IOCJE BCKPBITUS M MTPOBEICHUS TeoPu3nye-
CKUX WCCIIEJIOBAaHH, a TaK)K€ aHAJIM30B TPaHYJIOMETPHYECKOTO COCTaBa BOMO-
HOCHBIX 1opoj coriacHo [lpunoxenus I18 /15/.
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Pa3mepbl NpoxoaHBIX OTBEpCTUN (UIBTPOB HA3HAYAIOTCS B 3aBUCHUMOCTH
OT TPAaHYJOMETPUYECKOIO0 COCTaBa KOHTAKTHPYIOIIEH MOPOJIbI BOJOHOCHOIO IIja-
CTa WM TpaBUITHON OOCHIMKU. MaKkCUMaIbHBIN pa3Mep OTBEpCTUU GuIbTpa HE
JOJKEH OBbITh OoJiee MUHHUMAJIBHOTO JAMAaMeTpa YacTHll TPaBUHHON OOCHINKHU
MpUMBIKAIOUIEH K CTEHKaM (UiIbTpa U MPUHUMAThCS 1o Tabnuie 6.8.

Tabnuua 6.8
[TapameTpbl necYaHO-IrpaBUMHON U IPaBUITHOM OOCHINKY 1Ji1s1 (DUIBTPOB
MuHHUMaIIBHBINA TUAMETP 3EPEH
Din, MM 0,5 10,7 | 1,0 | 2,0 | 3,0 | 55 | 8,0
MaxkcuManbHbIN JUaMeTp 3€peH
Dnax, MM 1,0 1,5 | 20 | 3,0 | 5,5 | 80 | 16,0
Cpennuii tuameTp 3epeH
Dso, MM 0,75 | 1,12 | 1,5 | 2,5 | 425 | 6,75 | 12
MaxkcumanpHbIi pa3mep OTBEp-
cTuil GUIbTpa, MM 0,5 10,75 | 1,0 2,0 3,0 4.0 4.0

B 3aBHCHMOCTH OT TpaHyJIOMETPUUYECKOTO COCTaBa BOJOHOCHBIX TOPOJ B
KayecTBe OOCHINMKM HEOOXOIMMO HCIIOJIF30BaTh XOPOIIO OKaTaHHBIE TPaBUH,
NecYaHo-TpaBUitHbIE cMecH U mecku ¢ Ku < 1,5...3, KOTOpbIe MOMKHBI MOCTaB-
JSATHCSI KATMOPOBAHHBIMHU M TAPUPOBAHHBIMH COTJIACHO TaOmHIbl 9.2 co crenu-
aIbHBIX KapbepoB. OCHOBHBIM TpeOOBAaHUSAM TMPH YCTPOWCTBE T'PaBHIHO-
OOCBIMTHBIX (UIBTPOB OTBEYAET OTCOPTUPOBAHHBIA M OTMBITHIA TPaBHH U MECOK.
Taxoli TpaBuii oOecrieunBaeT CO3JaHUE XOPOIIO MPOHUIIAEMBIX OOCBIIIOK C MU-
HUMAaJIbHBIMH BXO/JIHBIMHU COMTPOTUBJICHHUSIMHU.

Huametp ¢unbtpa - Dy MM BbIOMparoT MCXols M3 TpeOyeMmoro neOurta
CKB2XHHBI W TMapaMETPOB BOJOMOIBEMHOT0 O0OpPYHAOBaHUS, KOTOPBIA MOMKET
OBITH paBHBIM HJIM MEHEE auameTpa oOcaaHbIX Tpyo D,, T.e.

Dy< D, (6.1)

[To ycrmoBusiM 3KCIUTyaTallill BHYTPEHHUN JUaMeTp OOCaIHBIX TPYO HEOO-
XOAMMO TIPUHUMAThH UCXOMS W3 AMaMeTpa YCTaHABIMBAEMOIO TOTPYKHOTO HACO-
ca.

CornachHo /15/ mapaMeTpbl TpaBUTHON OOCBINKH OMPEACIISIOTCS MO0 (Pop-
MyJie

D50 = dg : Fg, (62)
rae dy — «oQPEKTUBHBIN) AUAMETP
Fg — koaduiment, onpenenseMblii Kak
F,=6+K,, (6.3)
rne K, - xoadhdummeHT HEOTHOPOAHOCTH OMPEAEISETCS MO JaHHBIM CHTOBOTO
aHaJIM3a MopoJi BOAOHOCHOTO TuTacTa Mo Gopmyiie

d
K,=-"%, (6.4)
d
10
rae dip u dgy -pasmepsl YacTHUIl MOPOJI, MEHBIIIE KOTOPHIX I10 BECY B BOJIOHOC-
HOM IUIACTE COAEPKHUTCS COOTBETCTBEHHO 10 1 60 %.
Brei6upaem 1o tab6u. 6.8 (pakMOHHBIN COCTaB OOCHINKHU, CPEIHUIA pa3zMep

KOTOpPOM NOKEH OBITh MeHee ompenenaeHHoro mno ¢opmyne (6.2). CooTBet-
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CTBEHHO MaKCHMaJIbHBIM pasMCp HICiin q)HHBTpa, KOTOpBIﬁ JJI1 I CJIIN q)HHBTpa
JOJIZKCH OBITh PaBCH UJIH MCHCC MUHUMAJIBHOI'O pasMcpa FpaBHﬁHOﬁ OOCBINKH.

IIpumep pacyera

Hcxoanblie naHHbIE:

KO3 PUIMEeHT (QUIbTpAlUU CPEIHE3EPHUCTOr0 TEeCKa BOJAOHOCHOTO IIacTa Ha
riyoune 50 m. ot nosepxHoctu K = 12 M/cyT.;

MOIIIHOCTh BOAOHOCHOTO Tu1acta m =15 M;

TpeGyeMblii 1e6UT CKBaXKHHEL Q = 60 M*/u;

Tpedyemoe narineHue Hacoca Hamop H =7 Mlla wm;

CTaTHYECKUI YPOBEHb HAXOJUTCS HA TIIyOHHE 5 M.

Ncxons u3z mapameTrpoB HacocHoro obopynoBanusi (Hacoc DB 10-63-65)
oOcajHas TpyOa CKBaKHUHBI AODKHA UMETh auametp 273 mm. [uamerp dunptpa
npuHumaeM 188 mm (Ouibtp nonumepusiid konbueBod GOIIK-188), amunoit 13,5
M, COOTBETCTBYIOIIEH MOIIIHOCTH BOJAOHOCHOTO IUIACTA.

Ha puc. 6.11 npencraBiieHa KpuBasi TpaHyJIOMETPUUYECKOTO COCTaBa MecKa

TPOEHHAs 1O JaHHBIM CUTOBOI'O aHAJIN3a MOPOJ BOJOHOCHOTO TOPU30HTA.

100 "___:_—'
-~
90 = -t
B = /
0 Toua meperHia /
C-oipanut ;
60 e
\\S{
=]
[~

0,01 0,04 0l 0t 03 | 05 10 1 3 4 567 1D Fil] 40 D rm
v | v
d10=0,2 1vma , d60=0.5 2011

dg = 0,4mm

Pucynok 6.11 I'paduk rpaHyIoMeTpU4eCcKON KpUBOM JJIsI ONpeIeTIeHUs

cOCTaBa rpaBUMHON OOCKITIKH
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ITo xpuBOIi rpaHyJIOMEeTpUUECKOTO cocTaBa onpenensieM dip=0,21mmM,
dso = 0,52MM 1 K03dPUITUEHT HEOTHOPOTHOCTH - K.

. = Ao = 9,52 =2,47

d, 021
ITo xpuBOIi rpaHyJIOMETPUUECKOTO COCTaBa HAXOJIUM TOUYKY ITOBOPOTA

S-00pa3HOi KPUBOW U ONpe/IeseM COOTBETCTBYIONMNI el quameTp — dg =0,4MMm
Ompenensem koddduuuent F, = 6 + Kn = 6 +2,47 =8,47
ITo dopmyne 9.2 Dsy rpaBuiiHON OOCBINKH COCTABUT

Dsy=dg - F, =0,4 - 8,47 = 3,39mm

ITo Ta6n. 9.2 onpenenseM cocTaB TpaBUHHON OOCBINKH, COOTBETCTBYIOIIUHN AUa-
na3ony 2,0 — 3,0 mm.

TonmuHy rpaBuUitHOM OOCBHINKKM TPUHUMAEM HCXOJ U3 PEKOMEHJYEMbIX ONTH-
MaJIbHBIX 3HaYeHU# t,= 150 MmM.

[Mpunumaem punptp PIIK ¢ nonepeunsiM pazmepom menu 6 = 1,5 MM, Makcu-
MalibHBIN pazmep T-oOpaszHoil mienu koTtoporo coctasisier 1,5x1,25 =1,875 mwm,
YTO MEHbLIE MHHUMAJIBHOTO pa3Mepa YacTUll IPaBUTHON 0OCHIMKU — 2,0 MM.
CxBaxxHOCTh puiabTpa coctariseT N = 20 %

[IpoBepsiem paboTy ¢GuiabTpa Ha yCIOBUS COXpAaHEHHUS B MPUPUIBTPOBOM
30HE JAMUHAPHOI0 peXuMa (UIbTpallMU, KOTOPBIM XapaKTepU3yeTCs YHUCIOM
Peitnonbaca - Req, ~ 60, onpenenus CpeHION TOIYCTUMYIO CKOPOCTh IIPUTOKA
BOJbI B pusibTp 1o popmyne

Re -
=t (6.5)
DSO
rae Dsy - cpennuit AuameTp 3epeH rpaBUitHONM OOCHINKH y Kapkaca GuibTpa, M;

V - KHHEMAaTHYEeCKHil K03 MHUIHEHT BI3KOCTH BOIBI, M’/C
U - CpeaHssl JIOIyCTUMas CKOPOCTh MPUTOKA BOJBI B (DUIIBTP, M/C.
Jlotst Temmepatypst Bogel t=10° - v =0,00000131m/c., Dsp=2,5 MM

~60-0,00000131

=0,031 m/c
0,0025

Breraucisem CKOpPOCTb IIPUTOKA BOJbI B (1)I/IJ'I]':>Tp HUCXOJA U3 BbIPAKCHUA

v, = o _ 60 =33,9 m/a = 0,0094 m/c,
F 177

rae pabouas miomans puistpa F=nDy 14= 0,20 - 3,14 - 0,188 - 15 = 1,77 M’
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Pexxum ¢unbTparuu cooTBeTCTBYET JaMuHapHOMY. OuibTp pabotaer B Tpedye-
MOM PEXHME U COOTBETCTBYET Vg < U.

[TapameTpbl TpaBUITHONM OOCBHINKK MOTYT TaKXKe ONMPEEISITHCS COTTIacHO [4]
C yuyeToM (akTOpOB (PU3UKO-MEXAaHUYECKOI'O COCTOSHHS TECKa MPOJYKTHUBHOTO
riacTa Hapsy cO CKOPOCThIO (PMIIBTPALIMM M PEKUMOM OTKAUKH.

6.4 O0yCTpOUCTBO CKBaKUHBI

B 3aBHCHMOCTH OT MECTHBIX YCJIOBUU U OOOPYTOBAHUS YCThE CKBAKHHBI
CJIEIyeT, KaK MPaBujIO0, pacIiojaraTth B HA36MHOM MaBUJILOHE WM MOA3EMHOM Ka-
Mepe (cMm. puc. 6.12).

["abapuThl U KOHCTPYKIMS MaBUIbOHHOW M TOJ3EMHON KaMephbl JOJKHBI
obecrieyrBaTh BO3MOXKHOCTh Pa3MEIIEHUs] TEXHOJIOTHYECKOTO U AJIEKTPOTEXHH-
YeCKOro 000pyAoBaHUs, yI00CTBO €ro oOCIyXKHMBaHUS U OTOOpa Mpod BOJIBI U3
CKBa)XUHBI JIJIs1 JTAOOPATOPHBIX MCCIEAOBAHUMN, 3alIUTY YCThSi CKBXUHBI OT aT-
MOC(EpHBIX OCAJAKOB U TPYHTOBBIX BOJ. [laBuiIbOHHAs M TMOJ3EMHAas KaMephbl
JOJDKHBI UIMETh MPUSIMOK WJIU BBIITYCK JJIS BOJABI, CIIMBAEMOU MIpH 0TOOpE Tpod U
COOTBETCTBYIOIIMU YKJIOH M0JIa OT OIOJIOBKA CKBaYKUHBI.

BricoTy HazeMHOro maBWIbOHA U TMOJ3EMHON KamMepbl HAJJICKUT MPUHU-
MaTh B 3aBUCUMOCTHU OT TabapuToB 000py10BaHUsI, HO HE MeHee 2,4 M.

BepxHsist 4acTh SKCITyaTallmOHHON KOJIOHHBI TPYO TOJKHA BBHICTYNATh HAJ
mojioM He MeHee yeMm Ha 0,5 M.

KoHCcTpyKIust OrojioBKa CKBaXKMHBI JOJKHA 00€CTICUMBATh MOJHYIO TepMe-
THU3AIMI0, UCKITIOYAIONIYI0 TPOHUKAHUE B MEXKTPYOHOE W 3aTpyOHOE MpPOCTpaH-
CTBO CKBAKHUHBI IOBEPXHOCTHOM BOJIbI U 3arPSI3HECHUIA.

OTHU 3JIEMEHTHI CJIeAyeT MPUHUMATh B TOM WJIM UHOM COUYETaHUH IIpu Oype-
HUU CKBaKUH B 3aBUCUMOCTHU OT TJIYOMHBI CTBOJIA M THIPOTCOJOTHUECKUX YCIIO-
BUM MECTa €ro 3aJI0KCHMUS.

o
Ny

Puc.6.12 O0ycTpoiCTBO YCThsI CKBaYKUHBI
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7 BOAOIIOABEMHOE ObOPYIOBAHUE BOJJO3ABOPHBIX CKBAKNH

7.1 TexHu4YeCKHEe U IKOHOMUYECKHUE ACIIEKThI ONPEACIEHUS
[apaMeTPOB MOTPYKHBIX HACOCOB

Brimyck arperaToB 3aBOJI0B IPOM3BOJUTENICH MOTPYKHBIX HACOCOB CTPaH
CHI', a takxe «Grundfos», «kKSB», «kEMU», «Pleuger», «Odesse» u apyrux 0a-
3UpYETCsS Ha NIMPOKOM JUAIa30HEe MOIIHOCTEH OOJBIIOTO psijia AIEKTPOABUTATE-
Jed. DTO JaeT BO3MOXKHOCTh TMPHU MPOSKTUPOBAHUHU W AKCIUTyaTaIlUU HCIOJIb30-
BaTh MOJIHYIO MOJIE3HYIO 3arpy3Ky JIEKTPOJABUTATENCH, a C TEM dJIEKTPOIHEPTUU
U TaK)Ke ONTUMHU3UPOBATH PACX0Jl MAaTEPUANIOB JIJIS W3TOTOBJIEHUS MOTPY>KHBIX
AIEKTPOABUTATENICH U HACOCOB.

Ha skoHOMHM4YeCKHE TOKa3aTeNM CKBAXKHMHBI 3HAYUTEIILHO BIUSIOT  JUa-
METpPBI TOTPY>KHBIX HACOCOB, B KOTOPBIX OMPEACIISIIONIYIO POJIb UTPAET AJIEKTPO-
JIBUTATEJTb.

JluaMeTphl 2JIEKTPOIBUTATENICH ONPeaestOTCs:

® MHUHUMAJBHO JIONMYCTUMBIM 3a30pOM C BHYTPEHHHUM JIUAMETPOM obcaj-

HBIX TPYO CKBa)XXHHBI, B KOTOPOM JOJIKHBI ObITh HEOOXOJMMBIE CKOPO-
CTH JBWKEHHUSI BOJBI JJIs1 OXJIAXKIESHUS DJICKTPOIBUTATEIIS;

® HaJIMYMEM HOMEHKJIATYPhI TUAMETPOB 00CaIHBIX TPYO;

® 3aBHUCHUMOCTBIO K.II.J. DJICKTPOJBHUTIaTelis OT €ro Auamerpa.

Heo6xoaumass MOIITHOCTh TOTPY>KHBIX AJIEKTPOJABUTATEIEH 3aBUCUT OT KO-
audecTBa cryrneHed paboumx kosec B Hacoce. KoiaumdecTBo HACOCOB OJJHOTO TH-
nopasmMepa Hacoca ¢ OJMHAKOBOH MPOM3BOAMTEIBLHOCTBIO ONpenensercs Tpedy-
€MBIM HANopoM, T.€. YUCIOM cTyneHen. [[nsa ckBaxuH 4”- 6" uwucio cryneneit
Ka)XJIOT0 Hacoca JI0JHKHO OBITh KpaTHBIM 2 110 HamopoB 80+100 m u cBeimre 100
M — 3—4. B cBsI3u ¢ HEBO3MOXXHOCTBIO U HEIEIeCO00pa3HOCThIO OXBaTa  BCEH
raMMbl HaCOCOB 3JICKTPOABUTATEISIMH ONTHUMAIbHON MOIITHOCTH, MPHUHATO JOIY-
IIEHWE HCIIOJIB30BaTh ISl HACOCOB AJIEKTPOJBUTATENIN C MOITHOCTSAMH HE HUXKE
70 % wuX HOMUHAJIBHOW HArpy3KU. ITO SIKOHOMUYECKH BBITOJHEE, TaK KaK AJICK-
TPOJBUTATEN B JIOBOJILHO IIMPOKUX Tpejenax Harpy3Ku COXPaHSIIOT BBICOKUU
K.I.J1 (MakcuMaabHOE CHIDKeHHE — 3%), B TO BpeMsl KakK APOCCEIUPOBAHKE HAIO-
pa 3aJBMKKOU CBSI3aHO C MOTEpsIMU, MpeBblmarmumu oonee 10 % k.m.a. cu-
CTEMBI CKBaKMHA — HACOC.

Hcxonst m3 cTaTUCTUYECKOTO U TEXHUYECKOTO aHallu3a COOTHOIICHUS
pa3MepoB BHYTPEHHUX AHUAMETPOB 00CATHBIX TPYO U HAPYKHBIX TUAMETPOB
AJIEKTPOABUTATENICH U HACOCOB, oOecrieunBarOMINX 3PHEKTUBHOCTh U HAJICK-
HOCTB PabOThI CHUCTEMbI CKBa)KHHA — MOTPY>KHON HACOC OMPEICIICHBl OCHOBHBIE
napameTpbl, KOTOpbIe MpeacTaBlieHbl B Ta0u. 7.1/18/.

Hcnonp3oBanue MNOTPYKHBIX HACOCOB C BaKyyMMETPUUYECKOW BBICOTOM
BcachiBaHusl HacocoB DI[B He ObUT periaMeHTHUPOBaH HECMOTPS Ha MX ITUPOKOE
MIPUMEHECHHUE B KAYECTBE MOBBICUTEIIBHBIX HACOCOB M ¢ OECTpyOHOM MOJBECKOM B
BOJ103a00PHBIX CKBaYKWHAX.
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Tabnuua 7.1
OCHOBHBIC ITapaMeTPhI MOTPYKHBIX HACOCOB

JlnameTp CKBaxxu-

. u4 715 u6 718 ulO 7112 ul4 ul6
HBI, JFOMMBI

BayTtpennuiut nua-
MeTp ckBaxkuubl, | 100,1 | 123,2 | 149,5 | 199,0 | 249,2 | 301 | 352,3 | 394,7

MM
Jlnametp aBurate- | o3| 14 | 40 | 180 | 230 | 270 | 320 | 375

I, MM
Junana3oH nmoaad 16 - | 65- | 65- | 100- | 160-
Hacoca, M>/4 1-107] 4-25 ) 5-65 160 320 500 630 | 800
Jlnamna3oH Haro- 25- 25- 25- 15- 20- 30- 45- 45-
pPOB, M 230 | 250 | 350 | 400 | 325 | 520 | 520 | 650

Crnenyer OTMETUTD, YTO IO/ TaKepoM (TepMETUYHBIM YCTPOMCTBOM, pa3jie-
JISTFOIUM 30HBI BCACBhIBAHMSI M HArHETaHMS ) BO3MOXKHO pa3pekeHue B 10 M.B.c. B
3aBUCUMOCTH OT 0apOMETPUYECKOTO JABJICHUS, TEMIIECPATYPhl U YIIPYTOCTH MTapoB
noaBacMoi Bojbl. [103TOMY Hacoc oJKeH ObITh IOTPYIKEH IO TTaKep Ha BOJIO-
MOJbEMHON TpyOe OmpeneseHHON IMHBI ¢ O0ECIeYCHUEM TePMETHYHOCTH M
TpeOOBaHMII KaBUTAIMOHHOIO 3araca W Mmojanopa. Ecim KaBUTAIlMOHHBIN 3amac
MEHEee 3HAYCHUS MOJIopa, 3ariIy0JIeHUe JTOJDKHO OBITh JOMOTHUTEIIBHO yBEINYe-
HO Ha IIyOMHY HE MEHEE TOJIIOPa, €CIIU KE YHCICHHOE 3HAYCHUE KaBUTAIIMOHHO-
ro JOIMYCTUMOTO 3araca OOJIbIIe MOIOopa, TO JOTOJHUTEIBHOE 3ariayOJieHue
JOJIKHO OBITh HE MEHEE 3HAUCHUS KaBUTAI[MOHHOTO 3araca. [Ipu 3ToM qomoIHu-
TEJIHHO HEOOXOAMMO CMEIICHHE pPeXMMa palboThl arperata (0e3 XapaKTEPUCTHK
0 KaBUTAIIMOHHOMY 3amacy BO BCEH pabouel YacTH arperara 3T0 HEBO3MOYKHO) €
Y4ETOM BO3MOJKHBIX OTKJIOHCHHH MapaMeTPOB CKBaXKMHBI) H3MEHEHHE T'€0JIOTH-
YECKUX XapaKTEPUCTHK, CTATHYECKOTO YPOBHSI, MTPOITYCKHOW CITIOCOOHOCTH (DHITb-
Tpa H T.II

[Tpu MCTIOB30BaHMM arperaToB ¢ OECTPYOHBIMH IMOJBECKAMH B CKBKMHAX,
IJIe CYIIECTBYET BO3MOXXHOCTh O0Opa30BaHHUSA BaKyyMa HIDKE Iakepa, HE00Xo-
JUMO UMETh JaHHBIC O BEIUYMHAX KaBUTAIIMOHHOTO 3aIaca MOrpyHbIX HaCOCOB.
HccnenoBanusi KaBUTAIIMOHHBIX XapaKTCPUCTHUK IMOTPYKHBIX HACOCOB THIIA
OIIB He npoBOIUIHUCHE.

B kartamorax HAacOoCOB MMEIOTCS TOJIBKO CBEICHHS O MoArnope (MUHH-
MaJIbHOM CTOJIO€ BOJbI HAJ HACOCOM), KOTOPBIM HEOOXOIUM Jis OO0ECICUCHHS
ONTUMAJIBHBIX YCJIIOBHHM CMa3KH MEepEeKaunBacMOW BOJOW OIMOPHBIX MOITHUITHHU-
KOB  C OJTHOBPEMEHHBIM OXJIAXKICHUEM JBHUTaTeNs. J[71s1 HACOCOB ¢ MPOU3BOJIH-
TenpHOCTAMU cBbIie 200 M>/a MIOJITIOP YBEIMYUBACTCS C IEIbI0 NCKITFOUCHHS Ka-
BHUTAIIHOHHOTO CPbIBa paObOTHI Hacoca.

[Ipy MPOEKTUPOBAHWHU M YCTAHOBKE IMOTPY)KHBIX HACOCOB C OCCTpYOHOM
IIOJIBECKOM HJIA MCIOJB30BAHMHA MX B KAUECTBE IMOBBLICUTEIBLHBIX HACOCOB HEOO-
XOJMMO YYUTBHIBaTh KaK IMOJIOP, TAK U KaBUTAIMOHHBIN 3amac MOrpyKHbBIX HAacO-
COB.
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B kartanorax morpyXHbIX HAacOCOB 3apyOeXHBIX (UPM, KaK IMPaBUIIO,
uMeercs kaBuTalmonHbli 3anac (NPSH), ompexaensemsiii o nepBomMy Kputuie-
CKOMY PEXUMY pabOThI, KOTJIa HArlop, Pa3BUBAEMbIi IEPBOM CTYIIEHbBIO, U3-3a Ka-
BUTAIIMOHHBIX SIBJICHUHM cHH3UTCA Ha 3 % /38/.

JlonmycTUMBIN KaBUTAIIMOHHBIN 3amac — Ahy,,, TPUBEICHHBINA B Ta01. 4.2 B,
OTIpEeNIeIIACT YCJIOBUS pabOThl HACOCOB C BAKYYMMETPHUUYECKON BBHICOTOM BCachIBa-
HusA, ¢ kodduuuentom 3anaca k = 1,1 —1,3 no orHomenuto k NPSH ¢ nenbto
HEJONYIIECHUS KaBUTAIMHU B HACOCE.

Ta6muna 4. 2
JlomycTUMBIN KaBUTAIlMOHHBIN 3amac Aky,, 171 HOMHHAJIHHOTO
pexuMa pabOThl MOTPY>KHBIX HACOCOB

Tunopasmep arperata | Ah,,, | Tunopasmep arperara | Ah,,,
Ol1B4-1 0,5 | 9IB6-16 1,7
OI1B4-1,5 0,5 | OIB6-25 2,3
Ol1B4-2,5 0,6 | OL1B6-40 3,1
Ol1B4-4 0,7 | OIIB6-65 4,1
Ol1B4-6,5 0,9 | 9OIB8&-16 1,7
OI1B4-10 1,3 | OIIB8-25 2,3
OIlB5-4 0,7 | 9I1B8-40 3,1
OIB5-6,3 0,9 | OIIB8-65 4,1
OIB5-10 1,3 | 51B8-100 5,6
OIIB5-16 1,7 | S11B8-150 7,4
OIB5-25 2,3 | OlB10-63 4,1
OIB6-4 0,7 | 9B10-65 4,1
OIB6-5 0,7 |90B10-100 5,6
OI1B6-6,3 0,9 |90B10-120 6,5
OI1B6-6,5 0,9 |90B10-160 7,4
OIB6-10 1,3 | 900B10-200 8,5

7.2 MCTOIII/IKa BBI60pa IMMOTPYKHBIX 3JICKTPOHACOCOB IJIA BOI[038.60pHBIX CKBA>XUH

BBI0Op MOTpY»XHOTO 3JIEKTpOHACOCA MPOU3BOIUTCS I10 PACUCTHHIM Tapa-
MeTpaM IPOU3BOIUTEILHOCTH — ) W naBicHue — H.
MakcuMallbHO BO3MOYKHBIN JACOUT BOJOOTOOpA ONMPEACIISICTCS UCXOAS U3 THIPO-
I'COJIOTUYCCKUX YCIOBUN 3aJleraHus BOJOHOCHOTO KOMILIEKCA M JIOMYCTHMOTO
MOHWKCHHUSI YPOBHS BOJBI B CKBWKHHE, 110 METOJMKE W3JI0KEHHOH B
riase 8.
OnTumanbHBIA AUaMETp 00CaJHON TpyObl BBIOMpACTCS MO BEIUYHMHE IeOUTa
CKBa)kUHBI (Tabm. 7.1).

HuameTp GuibTpa MPUHUMACTCS PaBHBIM JHAMETPY 00CaJTHON TPYOBI, T.C.
Dd) = DO.

CocraBiisieTcst pacyeTHasi cxema BojiooToopa (puc. 7.1)
Omnpenensercs TpeOyeMoe 1aBleHUE

H=(Z,7Z,) +S+AS.+hy+ 2h +H, , (7.1)
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riae H — naBlieHHE Hacoca, M;
Z> — OTMETKA CTaTUYECKOTO YPOBHSI, M;
S — NOHWXEHHE YPOBHS BOJIbI 38 CTCHKOM CKBAXUHBI, M;
Z,— HauBbICIIIasg OTMETKA TOUYKHU BOJOCOpOCa, M;
AS ~OTIOTHUTENBHOE TTOHWKEHHUE, O0YCIIOBICHHOE CTEIECHBIO U Xapakre-
POM BCKPBITHSI BOJOHOCHOTI'O TJIACTa, M;
hy — TOTepH JaBJIEHUs NIPU OOTEKaHUM IEKTPOJBUTATENS, M;

2h; — ToTepH NaBJeHUs B TPYOOIPOBOJaX U KOMMYHHKAIUSX OT YCThSI

HACOCHOM CTaHIIMM J10 BOJOCOpOCca, M;
H_.,  HeoOxonuMbIii M30BITOUYHOE JaBJIEHHUE B TOUke RojgocOpoca, M.
8 9 10 11

7

A

N

v JunamMueckuii ypoBenn: ::- _._ ==
14

ﬁé’/l

/
\ 3

\ /

————————————————— 5 D' e ot

______________________

a2 E

Puc. 7.1 BononogsemHoe 060py/10BaHKE BO103a00PHON CKBAKUHBI

1 — morpyxHoil Hacoc; 2 —BogonoabeMHas TpyOa; 3 — obcannas Tpyoa; 4 — punbTp;
5 — orcroitHuK; 6 — rpaBuitHas oOChHINKa; 7 — MbE30METpP; 8§ — MaHOMETp; 9 — oOpart-
HbI knamnad; 10 — Bonomep; 11 — 3agBukka; 12 — craHums ynpasienus; 13 —

IEKTOUYECKUN Ka0eab: 14 —1aTyuk VDOBHIL:
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[loTepu naBieHus Npu 0OTEKAHUU JIEKTPOJBUTATEINS ONPENEIAIOTCS M0 GOpMy-

ae
2 \2
hy = (0,09—1 oDy +D,) 0,4) . (—0’0282 9 } , (7.2)
0’ DH DO - DH
riae /; — IauHa 3JIeKTpOABUraTeNsl, Hacoca, M;
Dy u D,, — nuameTpbl COOTBETCTBEHHO 00CaJHON TPYObl 1 MOTPY>KHOTO IJIEKTPO-
Hacoca, M;
ITo Benuuunam Q4 u Ha mo xapaktepuctukam (puc.7.2) BwiOupaercs TpeOye-
MBIH HAcCoC.

H MIla
—~— H-Q
~
TN
Hi L L
'
N kem h-0Q /
A / \k
N-0Q —
e — \\
n % -—e’/ —’7 N

\ 4 I

O O v/
Puc.7.2 XapakTepuCTUKU NOTPYHBIX HACOCOB

FJIY6I/IHEL YCTAaHOBKH IIOI'PYKHOI'O 3JICKTPOHACOCa C 6CCpr6HOﬁ MOJABECKOU
(c yueToM BO3MOXKHO# pabOThl HACOCA C BaKYyMMETPUYECKON BBICOTOW BCACHIBA-
HI/IH) —L, OIIPEACIIACTCA 110 q)OpMy.He:
LH = (ZI —Z,— S) + Ah@om (73)
Tac Z] — OTMCTKaA yCThbA BOH03360pHOﬁ CKBa’>XUHbI, M,
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Z; — OTMETKa CTaTUYECKOTO YPOBHS, M.

MuHMMAaIBHO TOMyCTHMAasi BAKYYMMETPUUYECKast BBICOTAa BCACHIBAHUS HACO-
ca npuHumaetcs no tadn. 7.1 wmm no FOCT 10481.

[Tpu 3a060pe BOABI HACOCAMH U3 HECKOJIBKUX CKBaKWH B COOPHBIN BOJOBO/I
pacyeT MPOU3BOAUTCS C MMOMOIIBIO TPOTpaMMHOT0 KoMIuiekca « Wells.

7.3 Texnonorudeckue cxembl 000PYIOBaHUS CKBAKUH
MOTPY>KHBIMU HACOCAMU C YCTpOWCTBaMU OecTpyOHOU MOABECKU

VYcrpoiictBa 6ecTpyOHON MOABECKH MOTPY>KHBIX HACOCOB IMO3BOJISIOT CYILIE-
CTBEHHO YIIPOIIaTh TEXHOJIOTMYECKHE CXEMbI 00yCcTpolicTBa ckBakuH. Ha puc 7.5
MIPEJICTaBICHBI CXEMbl 00OPYIOBAaHUS CKBAXKUH MOTPYKHBIMH HACOCaMH B BO03a-
OOpHBIX CKBAXHHAX C O€CTPYOHOM MOJIBECKON U C BOJOIOABEMHBIMU TPyOaMHU.

fn

Puc. 7.3 Cxema ycTaHOBKHU HOTPYKHBIX HACOCOB B BOJI03a00PHBIX CKBa)XKMHAX a) ¢ OecTpyd-

HOH MojBecKoil, 0) ¢ BOAONOIBEMHBIMU TpyOaMu

1 — morpyHO# Hacoc; 2 U 5 — COOTBETCTBEHHO HWKHUW U BEPXHUU makep; 3 —
COCIMHUTEIBHBIN TpyOOnpoBo; 4 — OecTpyOHas moaBecka; 6 — TpyOKa ISl Ka-
Oemnst; 7 — onopHbli (yanel; 8 — 3yeKTpudeckuii kabenb; 9 u 10 — cooTBeT-
CTBEHHO O
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B pe3ynprare yCTaHOBKM JOMNOJHUTEIBHOTO Makepa — 5 B CKBaXWUHE U
COEIMHEHUs ¢ oOcaaHou TpyOol — 3 HamopHOro TpyoorpoBoja — 9 Ha TiyOuHe
MIPOMEP3aHMSI UCKIIIOYAETCS] HEOOXOAMMOCTh CTPOUTEIHCTBA HA3EMHBIX MABHIIbO-
HOB WJIM KOJOJEB U COOTBETCTBEHHO HX oborpeBa. Kpome Toro, ymydmiarorcs
yCIIOBUSL TIPOBEJICHUS TEXHUYECKOTO OOCIIYKUBAaHUS U PEMOHTA CKBa)KUH Oypo-
PEMOHTHBIMU arperaramu, KOTOpble TpeOyIOT YCTaHOBKH OOOPYJOBaHHUSI HEIO-
CPEACTBEHHO HAJl OTOJJIOBKOM CKBA)KUHBI.

7.4 3amuTa NOorpy)HbIX HACOCOB OT NECKOBAHUS BOJI03a00PHBIX CKBaKUH

B pesynbrate meckoBaHHs BOJ03a00pHBIX CKBaKUH BO3HUKAET CEphE3HAS
OMAacCHOCTh HMHTEHCHBHOIO a0pa3MBHOIO M3HOCA OCHOBHBIX JETalleil MOrpy>KHBIX
HACOCOB M KaK CIJIEJICTBUE OBICTPBIN BbIXOJ MX U3 cTpos. OcoOEHHO 3TO KacaeTcs
0ecUIbTPOBBIX CKBAXKHUH B PHIXJIBIX MOpOJaX, TJ€ HauOoJee 4acTo MPOMCXOJST
IIPOLIECCHI BBIHOCA MECKA U3 KABEPHBI.

JJI 321U TRl TOTPY’KHBIX HACOCOB OT IIPOLIECCOB MECKOBAHMS AMEPUKAHCKON
komnanuen «LAKOSy nist aTux meneit paspadorano 16 mogudukaimii ruipaBii-
YECKHX CENapaTopoB, B OCHOBY KOTOPBIX MOJIOXKEH LEHTPOOESKHBIHN criocod pase-
JIeHus1 iecka u Bojisl /19/.

Ha puc. 7.4 npencraBneHa cxema MOJAEPHU3UPOBAHHOIO YCTPOMCTBA THIpaBIHYE-
CKOT'0 cenapaTopa JJis 3alIUThI IOTPYKHBIX HACOCOB OT MECKOBaHMs /44/.

VY CTpoiCTBO COCTOUT U3 TPYyOUaTOro Kopmyca — 1, B KOTOpOM pacrosiararorcs
CJICAYIOUINE OCHOBHBIE (DYHKIIMOHAJILHBIEC 3JIEMEHTHI: IPUEMHasi Kamepa — 2, 30Ha
pa3fesieHrs BOAbI U TECKA, 30HAa OCAXKIICHUS U OTBOJA IIE€CKA, 30HA HAKOIUICHUS H
ynanenus necka.llpuemHas kamepa UMEET BXOAHBIE TMPSMOYTOJIbHbIE KaHAIIbI — 4,
pasleneHHbIe NEPEropoaKor — 5. BHyTpH 1O LEHTpY IIPUEMHOM KaMmepbl  yCTa-
HOBJIEHa ciMBHasA TpyOa — 3. B 30He pa3neneHust BoAbl U TecKa PacIoyioKeH JHC-
KOBBIA OTpakateslb — 6, HIKE KOTOPOTO YCTAaHOBJIEH BBIIPSIMUTENb MOTOKA — 7 B
BUJIE BEPTUKAIBHO pacmoyiokeHHbIX TuiactuH (b-b).3oHa ocaxkneHuss u otBoja
Mecka paszefieHa Ha IUTI030BbIe KaMepbl  POCCETBHBIMU 3IaCTUYHBIMH MeMOpa-
HaMH — §, 3aKpEeIUICHHBIMU Ha cTepykHe 9. MeMOpaHbl UMEIOT M0 OTHOIICHHUIO K
BHYTPEHHEMY JUaMETpy Kopityca 3a30p U mno nepudepuu Boipe3sl (B-B). 3ona
HAKOIUJICHHSI M yJIJICHUs TeCKa BBINIOJHEHA B BUAE KOHMYeckod kamepsl — 10 , B
HWOKHEM YacTH KOTOPOM pAaCIlOJIOKEH BHUJAEC PE3UHOBOM MAHXKEThl KJIamaH —
11.Kpenutcs ruapaBIuyeckuil cenapatop B CKBaXXMHE C MOMOIIbIO GecTpyOHOM
MoJIBeCKH — 13 aHaJIOrMYHO, KaK MOrpy»)HOM Hacoc (cM. puc.7.5a). CrepkeHb — 9,
Ha KOTOPOM 3aKpEIUIEHbI OTPaXKaTeNb — 6, BBIIPSIMUTEND IIOTOKA — 7 U IPOCCETIbHBIE
MeMOpaHbl, MOHTHUPYETCS BHYTPU KOpITyca YCTPOMCTBA Ha OMOPHOM LEHTPUPYIO-
el KpectopuHe — 12.

[TpuHumn paboThl TUAPABIMYECKOrO CEemapaTopa COCTOUT B cleayrouieM. Bo-
JoriecyaHasi MyJjblia TOCTYNAeT B OTBEPCTUS BXOAHBIX KaHAIOB — 4, KOTOPHIE BbI-
MOJIHEHBI 10 cnupanu Apxumena (A—A), SABISIOUICICS THUAPABIMYECKH ONTUMAIb-
HOW TIpY KPYTOBOM JIBUKEHUU PEANbHOM KUIKOCTH.

Takoe pelieHne OMycKaeT SKCUEHTPUCUTET YCTAHOBKHM YCTPOMCTBA B
CKBaXXMHE T10 OTHOIICHUIO K LEHTPAIbHON Ocu 00caaHOoM TpyObl. BXo/HbIE KaHAIIbI
— 4 BBICTYIIAIOT 3a IIPEJIENbl KOpITyca — | 0 BEMMYMHE MAKCUMAJbHO JOITYyCKaeMO-
ro AMaMeTpa Norpy>kHoro Hacoca — Dy, . [leperoponku — 5 cimy»at 1Sl HOCIOMHOTO
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pasjiesieHHs BOJIONECYaHOM MYJIBIIBI C IETbI0 MHTEHCU(PHUKAIMH ITPOLIECCOB pa3/ie-

30Ha
paszaeneHus
BOJIbI U
TmeckKAa

30Ha oca-
JKIIEHUS U
OTBOJIa IIEC-
Ka

30Ha
HaKOIUJICHUS
A yJaJIeHUs
IIecKa

Puc. 7.4 YcrpoicTBO /171 3alIMThI IOTPY>KHBIX HACOCOB OT IECKOBAHUS

Bomo3abopubix ckBaxuH (ITatrent BY 1713 C1)

1 — xopmyc ycTpoiicTBa; 2 — mpuemMHasi kKamepa; 3 — cauBHas TpyOa oOcagHas
KOJIOHHA TpYO; 4 — BXOJIHbIE KaHaJIbl; 5 — MEPEeropoku; 6 — oTpaxarelb; 7 — Bbl-
NPSIMUTEND MOTOKA; 8 — APOCCEIbHBIC ATACTUUHbIE MEMOpPaHbI; 9 — CTep>KEHb;
10 — kamepa HakomieHus necka; 11 — knanan; 12 — onopHasi HeHTpUpyromas

KpectoBuHa; 13 — 6ecTpyOHas monpecka; 14 — obOcannas Tpyda
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JICHWsl YaCTHII TIECKa U BOJIbI TIPU BpalIaTeIbHOM JABH)KEHUH B IPUEMHON KaMepe.

BuyTpu kamepsl 00pa3yroTcs ABa BUHTOOOpa3HbIX MOToKa. OJIMH — LIEeH-
TPAJIbHBII, OUULIEHHBIN OT MecKa, moBopaunBaeTcs Ha 180°, yemy Takxke conei-
CTBYET OTpaxartesb — 6, U TOCTYMHAEeT B CIUBHYIO TpyOy — 3. pyroii — nepude-
PUIMHBII, B KOTOPOM IO/ JEMCTBUEM LIEHTPOOEKHBIX CHUJI YACTHULIBI ITECKa OTOPaChI-
BAIOTCSl K BHYTPEHHEU CTEHKe Kopilyca — | 1 IBUraroTCsl BHU3 B 30HY OCAXKIIEHUS U
OTBOJA.

a) 0) B)

Al

-
/
FEE = m/3
/1
/6

Puc. 7.5 CxeMbl 000py10BaHHS CKBKWUH YCTPOHCTBAMH 3aIUTHI TIOTPYKHBIX
HACOCOB OT TIECKOBaHMSI

a)— ¢ YCTPOMCTBOM KJIamaHa JJisi copoca necka (mpu paboTaroiieM Hacoce);
0) — ¢ yCTpOMCTBOM KJjiamaHa Jijisi cOpoca necka (Ipu OCTaHOBKE HAcoca);
B) — C YCTPOMCTBOM TpyO4YaTOl KaMepbl HAKOTUICHHS TTECKa;
1 — yCTpOWCTBO 3alTUTHI MOTPYKHBIX HACOCOB OT IMECKOBaHUS; 2 — OecTpyOHas
MOJIBECKA C MaKepoM; 3 — MOTPpyKHOM Hacoc; 4 — oOcaaHas KOJOHHA TPYO; 5 — BO-
JonoibeMHbIe TPYObI; 6 — TpyOa cbopa mecka; 7 — KjamnaH ajisg copoca mnecka; 8 u
9 —COOTBETCTBEHHO TUHAMUYECKUN U CTATUYECKUNA YPOBCHb
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B aTo0ii 30HEe yrioBas CKOPOCTh CHIKAETCS MPAKTUYECKHU 10 HYIs. YacTUIIbI
necka, JBHTasCh 4epe3 3a30p W Mepu(epuilHble OTBEPCTHS B AIACTHYHBIX MEM-
Opanax — 8, ocaxxmaroTcs Ha MeMOpane. [1o Mepe CKOIIeHHsT HEKOTOPOTO KOJIHYe-
CTBa TecKa MeMOpaHa TMpOrudaeTcss ¥ MECOK CcOpachIBaeTCsl HA HUYKHIOK MEM-
Opany. JlBurasich MocTymaTeIbHO uepe3 MEMOpaHbI, KaXkK/asi BEpXHsST MeMOpaHa 3a-
KPBIBACTCS, @ HUKHSSL OTKPHIBACTCS, TIECOK TOMAaeT B 30HY HAKOIUICHUS M yJalie-
HUSI.

brarogaps TakoMy IBM)KEHHUIO IMOTOKA TIECKa THAPABINYECKOE COMPOTHBIIC-
HHUE 30HBI TONJCPKUBACTCS TMPAKTHYCCKH TTOCTOSIHHBIM, YeM TOIICPKUBACTCS
YCTOWYMBEIA PEXHUM pabOThl ycTpoiicTBa. Kpome TOro coBepiieHCTBOBaHUE KOH-
CTPYKIMH TUIACTHHYATOTO JPOCCENS TO3BOJIMIO YMEHBIIUTH KOJIMYECTBO U JITUHY
IITIO30BBIX KaMep, YTO MPHUBEJIO M K YMEHBIIICHHUIO UTMHBI YCTPONCTBA.

VY naneHue mnecka U3 30HBI HAKOIUICHHUS] MOKET TPOUCXOAUTH MPH OCTAaHOBKE
MOrPY>KHOT'0 Hacoca MpH OTKpbITHH KianaHa — 11 (puc.7.5 a) wim 3a cuet oOpaTHO-
O IBM)KEHUSI BOABI 13 BOJOIOIHEMHON KOJIOHHBI, HJTH B MIpOIiecce padoThl Hacoca
3a CYeT Beca CKOMUBIIErocs mecka. Bo BTOpoM ciiydae HE0OXOAUMO Y4eCTh TO, U4TO
B MEpHOJ BHIOpOCA IMECKa MPOUCXOJUT HAPYIICHHE PEKUMa paboThI THIpaBIHYe-
CKOTO cemapaTropa U HEeKOTOpOe KOJIMUYECTBO MECKa MOXKET Momaaath B Hacoc. [Ipu-
MEHEHHUE TaKOW CXEMbl yIalleHHs TecKa Iejecoodpa3sHo Ha OechuIbTPOBBIX BOMIO-
3a00pHBIX CKBOKMHAX B PBIXJIBIX TIOPO/AX, KOTJa BEIHECEHHBIN MECOK OyJeT BO3-
BpAIlleH B KaBepHY 0€3 0COOBIX MOCIEACTBUN. B QUIBTPOBBIX KOHCTPYKIIMSIX CKBa-
KHMH 32 CYET HAKOIUICHHUS TIecKa B (PHIIBTPE TMPOUCXOIUT 00pa3oBaHUE MPOOKHU, UTO
TpeOyeT MpOoBEACHHS TIEPUOAMYCCKOIN MPOKAYKHA CKBAKUHBI IS YIAICHUS TIECKa.

ITo cxeme (puc. 7.5 B) 30Ha HAKOIUICHUS TIECKa JO/DKHA ObITh O€3 KilanmaHa |

UMETh pa3Mepbl, 00eCTIeYnBaoNe CcOOp KOIMYECTBA MeCKa Ha PacyeTHBIN MEPHOJ
MOCTOSTHHOM pa0oThI Hacoca (10 MOMEHTA JICMOHTaXa).
[To pe3ymbraTaM  Ja0OpaTOPHBIX W TIOJNEBBIX HCCIENOBAaHUM pa3pabOTaHHON
KOHCTPYKIIMA THAPABIMYECKOTO Ccemaparopa OBUIM YCTaHOBJICHBI OCHOBHBIC
TEXHUUECKHE W THIPABIMYECKHE TIapaMeTphbl, MpHUBEACHHBIE B TaOm. 7.3 u Ha
puc.7.6.

VicxomHBIMU JaHHBIMH JIJIs1 BBIOOpA M YCTAHOBKH cemapaTopa B
B0J103a00pHOI CKBa)KWHE SIBJISIOTCS: MAKCUMAaTbHBI M1 MUHIUMAJIbHBINA PacXo.l
MOTPYKHOTO HACOCa; BHYTPEHHUH AMaMeTp 00CaHON TpyObl CKBXKUHBI, THC
yCTaHABJIIMBACTCS CEeMapaTop; CTATHYCCKUIN 1 TUHAMUYECKHU YPOBHU; pa3Mephl U
KOHIICHTPAIUS YaCTHI] TIECKa MPH TIECKOBaHUH.

JJst 3a1aHHOTO pacxo/ia ¥ T0 MUHUMAJIBHOMY JIOITYCTUMOMY BHYTPECHHEMY
nuaMeTpy o0caaHou TpyOsl 1o Tabu1. 7.1 BEIOMPAIOT COOTBETCTBYIOIIMIMA
tunopasmep cemaparopa. Ilo rpaduxy Ha puc. 7.5 ISt COOTBETCTBYIOIIETO
cemapaTopa OINpenesSoTCs IoTepH Hamopa — Ak, Ha KOTOPBIE JOMOJHUTEIBHO
OITyCTUTCS (TI0 OTHOIIEHHUIO K 3aJJaHHOMY) THHAMWYECKUIA YPOBEHB BOJIBI B CKBa-
KUHE. YTOYHCHHAs TJIyOMHA TMHAMHYECKOTO YPOBHSI SIBISCTCS OCHOBOW IS
OTIpeJIeIICHHs TTyOUHBI YCTAHOBKM B CKBaYKWHE TOTPYKHOTO Hacoca. CooTBeT-
CTBEHHO CeTapaTop JOJKEH OBITh YCTAHOBJICH HMKE Hacoca HE MEHee, UeM Ha
1,5 M u BbIIIIe BEpXHEH yacTh GUIBTPA BO03a00PHON CKBOXKMHBI HA | M.
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Tabmuna 7.3

TexHuueckue MMapaMCTpbl THAPABIMICCKUX CCIIAPATOPOB

Tun cenaparopa «LAKOS" «LA- «LA- Pazpaborannblii
6’ KOS"8’ KOS"10' Bapuaut 10’
D F G
MuHUMaIbHBIN 152,3 203,2 247,6 2492
JMaMEeTp CKBaXKWHBI,
MM
Huametp 114,3 168,3 219,1 226,0
cernaparopa, MM
HomMuHansHBIN 23 —40 34 -74 74 — 148 40 — 135
pacxoz, M°/4
[Torepu Hanopa nipu 1,66 2,43 3,17 2,71
MaKCHUMaJIbHOM
pacxojie, M
Pazmepsl yacTui 0,05-6,0 | 0,06-6,0 | 0,05—-6,0 0,05-6,0
recka, MM
MakcuManbHas 500 1000 1000 1000
KOHIICHTPAIIHS
IecKa B BOJAE, MI/II
| Oddext ounctku, % 96 98 96 97
Ahem 4
//
3,0 py /’
3 / / /
Ny /
/ ¥ o
/1121
20 4 / / s /\;’(
\\ ) _ 7 / ° 1
VLT
/ A Lols
a1
1,0 L R
10 20 30 40 50 60 70 80 90 100 110 120 17w/

Puc. 7.6 I'unpaBinyeckue XapakTEpUCTUKHU CEMIapaTopoB
1 — pa3pabotannsbiii cenapatop s 10’ - obcamaHbix TpyO; 2 — cenapaTop
«LAKOS» nns 10" - o6cagnbix TpyO; 3 — cenapatop «LAKOS» nins 8" - 00-
canubIX TpyO; 4 — cenapatop « LAKOSy» st 6’ - o6caaHbix TpyO

147




8 'maporeoIornuecKue U THIPABIMICCKUE PACUCThl CKBAXKUHHBIX
B0J103a00POB

8.1 YcnoBus BeIOOpa pallMOHAIBHOM cXeMbl BO103a00pa Ha
Pa3IUYHBIX CTAAUSAX €T0 Pa3BEAKU U dTarax dKCIUTyaTaluu

CKBaXUHHBIM BOJ103a00p MOA3EMHBIX BOJ MPEACTABIsACT COOON CIOXKHYIO
CHUCTEMY, BKJIIOYAIOIIYIO BOJIOHOCHBIM TOPU30HT, TEXHOJIOTUYECKHUE COOPYKEHUS
1 000pyoBaHue 1o 3a00py, MOBEMY U MOJa4ue BOABI TIOTPEOUTENSM, ITapaMeTphl
PaboThl KOTOPBIX TECHO CBSI3aHBI APYT C IPYTOM.

OcHOBHBIE 3aJlaud KOMIUIEKCHOTO pacyeTa CKBaXHMHHOTO Boj03a00pa
MOJ3EMHBIX BOJI, KOTOPBIN JIOJIKEH MPOU3BOAUTHCA HA CTAIUSX TIPEABAPUTEITLHOM
Y JIETAJIbHON pa3BEJKH, MPU MPOECKTUPOBAHUHU U HA KAXKIOM ATANe SKCILTyaTalluu
MIpEACTaBIIEHbI Ha pucC.8.1.

NcxonHbIMM  JAHHBIMM  CIYKaT PACUETHBIE CXEMbl KalTHPYEMBIX U
CMEXHBIX M0 pa3pe3y BOJOHOCHBIX TOPU30HTOB THAPOTE€OJOTUUECKUE MapaMeTPhbl
BOJIOHOCHOTO IUIacTa (MPOBOAMMOCTh IIIacTa, TPAHUIBl TUTAHUS U Jp.),
TeXHUYECKHUE MapaMeTphbl CKBaXUH M HACOCHOTO O0OpYAOBaHUS, KOOPAUHATHI U
napaMeTpbl JIPyruX BOJ03a00pPOB, OKa3bIBAIOIIUX BIUSHUE Ha JaHHBIN
BOJ103a00p, TpaHUIBl  TEPPUTOPUM  BOJ03a00pa, €ro  IUIaHUpyeMas
MPOU3BOAUTEIBHOCTD U T.]I.

ITepBoHayaabHO OMpPEAEAECTCS MAKCUMAIbHOE TOHMKEHUE YPOBHS BOJbI B
CKBa)XMHE U JCOUT CKBAXUHBI C YYETOM JIOMYCTUMBIX CKOPOCTEH BXOJia BOJbI B
GuIbTp W ero THUAPABIUYECKOTO0 CONpOTHBIEHUA. [Ipou3BomuTcs BBHIOOD
IJIAHOBOM cXeMbl Bojo3abopa ( JIMHEHWHOH, KOJIBIICBOM, ILIOIIAAHON WU
MPOU3BOJILHON) , C YYETOM MECTHBIX YCJIOBHUM W TpaHUIl MUTAHUSI BOJOHOCHOTO
TOPU30HTA, OMPEALISAETCS ONTUMAIbHOE PACCTOSHUE MEXAY CKBakuHaMu. [locie
ATOTO HAXOAUTCA MECTOIOJIOKEHUE PE3EPBYapOB YUCTOM BOJIBI M HACOCHOU
craniuu Il mogwpema, HameuaeTcss Tpacca COOPHBIX BOJOBOJOB M MPOU3BOISTCS
pacyeThl 1O BBIOOPY WX ONTHUMaJbHBIX JUAMETPOB, a TaKXKe IO BHIOOPY
HAaCOCHOTO 00OpyAoBaHUsA [Jis1 CKBaxuH. [lodydeHHBIE [aHHBIE pPacyETOB
HCIIOIB3YIOTCS B TaJIbHEUIIIEM TPH OTpeIeIEHUH PEKUMOB pab0Thl BO103a00pa.

Ha craguu mnpenBaputelbHOM pa3BeIKH HEOOXOAUMO BBHITIOJTHUTH BECh
MEPEUUCIICHHBI KOMIUIEKC pacyeToB, IO pe3yJbTaTaM KOTOPBIX JOJDKHA
MPOU3BOAUTHCS J€TallbHasl pa3BeIKa.

[Ipu mpoekTUpOBaHUM YTOYHSETCS BBIOPAHHBIM BapuWaHT Boj03abopa IO
JAHHBIM JeTalbHOW pa3Benku. [IpakTudecku HEOOXOIUMO TMOBTOPHUTH BCE TE
pacueTsl, YTO U Ha CTaJUU NMPEABAPUTEIBHON Pa3BEIKH.

B mepuon skcrimyaTanuu CKBaXXHMHHOTO BOJ103a00pa JTOJDKHBI peliaThbes
CIEAYyIOIIUE 3aJaud: HaXO0XJCHHWE ONTUMAJIBHBIX PEKUMOB; OIPEICICHUE
palMoHaJILHONM PAcCTaHOBKM HACOCHOTO OOOpY/IOBaHMS; YTOYHEHHE 3alacoB
MOJ3EMHBIX BOJl U OINPEICICHUE ONTUMAJIbHOIO BapuUaHTa PEKOHCTPYKIUU
Boji03a00pa. s pelieHus 3TUX 3a7a4 HEOOXOJUMO CHUCTEMAaTHUECKH (HE pexe

148



YCTBIPCX pa3 B FOI[) MoJy4aTb AOCTOBCPHBIC MTAHHBIC O ITapaMCTpax IlIacTa,
CKBa>XHMH, HACOCOB, BOJOBOJOB.

[ NCXOAHBIE JTAHHBIE ]

AHanu3 reoJorn4eckoro CTpOCHUA,

RLIﬁﬁﬂ MeTNITA ﬁ‘]ﬂPI—'ﬂ/IQ N KOHCTNVKITUUA CKRAWIUIH

OHpCIICJICHI/IC AOITYCTUMOTO ITOHW)XCHUA YPOBHA B CKBAXKHUHC Si A OII.

Omnpenenenne Qiyay MAKCUMAIBLHO JOIMMYCTUMOTO Ae0UTA CKBAXKUH
MCXOJISl U3 KOHCTPYKIIUU CKBAXKUH

OHpCIICJICHI/IC MHUHHUMAJIBHO BO3MOXKHOT'O KOJIMYCCTBA CKBAaXNH

JInHelHbIA P CKBAKUH IIpousBosibHOE Koabuesasi 0aTapes
PAaCImoJI0KEHHUE CKBa>KHMH

Omnpenenenne cxeMbl Onpenenenue Omnpenenenue Onpenenenue
IIpHU paBHOM CXEMBI IIPU paBHOM OIITUMAJIbHBIX )IC6I/ITa CKBa’XHHBI
IIOHMXKECHUU BO BCEX IIOHUXXCHUHU U paanyca u IIpH NOCTOSTHHOM
CKBaXMHAX U PaBHOM pa3HbIX PacCTOSTHUN MEXIY CHIKCHUU YPOBHA
PaCCTOAHUU MEKIAY PACCTOAHUAX MEKIAY CKBa’)XMHaAMH BOJbI B CKBAXXHUHEC

HHUMH CKBa’)KMHaAMH

Ornpenenenre CXemMbl
0e3 orpaHnueHul 1eduTa B
OJHOM CKBa)KMHE

OnpeneneHne MeCTONOIOKEHUS pe3epByapa, HACOCHON CTaHIUU 2 MObeMa

BblﬁOp BapuaHTa ¢ MUHUMAJIBbHBIMHU IIPUBECACHHBIMHU 3aTPpaTaMHu

Puc. 8.1 biok-cxema 3agad BBI60pa paHI/IOHaHBHOﬁ CXEMbI CKBAKMHHOI'O Boz[03a6opa
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8.2 Marematuueckas MoJielib Boji03adopa

Mogens Bom03a0opa BKIIOYAET CHCTEMY YPaBHEHHH COCTABIICEHHBIX I10
YCTIOBHIO OanaHca pacXoJ0B IS KaXI0TO y3Jia pacdeTHON CXeMBbl, P KOTOPOM
JOJIKHO COOJTFOAAThCS PABEHCTBO HYJIFO CYMMBI TIOTEPh HAIlopa B KaKJI0M KOHTY-
pe rpada cetu Bojo3abopa U UMeeT BU:

Zqzj"'Qi =0, (8.1)

rae gij - AeOUT CKBaKUHBI (U1 KOHIIEBBIX Y3JIOB Y4aCTKOB IPHCOEAMHEHHBIX
N 3
COOPHBIX BOJIOBOJIOB) JIMOO Y3JI0BOW OTOOp, M™/C;
Q;- pacxoJ Ha 1 -OM y4acTKe COOPHOTO BOJIOBO/IA, MPUMBIKAOIIEM K i-MYy Y31y,
3
m/c;

h 1
v KU.AU.Z[].

rae hjj- morepu naneHus Ha ydactke coopHoro Bonosoaa, Mlla;
Ajj- yAeIbHOE THIPaBIMYECKOE CONPOTHBIEHHE Y9acTKa COOPHOTo BOJIOBOA,
c/M;
Kij- k03¢ dunmenT, y4uThIBalONIMIA XapaKTep JBHKEHUSA BOBI B TPYyOax;
lij - 1nMHa ydyacTka COOpHBIX BOJIOBOJIOB, M.

[Tpu ncnonp30BaHUKM MaTEMaTUUYECKOTO armapara moJA3eMHON U TPpyOompo-
BOJIHOM THIPABIIMKY MOHWKEHHE YPOBHS S; B KaXJAOW M3 N JIEUCTBYIOIIUX CKBa-
KUH B O0IIIEM BHJIC ONUCHIBACTCS YPABHEHUSIMU BUJIA:

Si=f (Qi kmy, ay & i, xi yi 1), (8.3)

i= 1..n

/i€ IOHWKEHUE YPOBHS - S; BEIPAXKAET B KAXKJ0M CKBAXKUHE (PYHKIIMOHAIb-
HYI0 3aBHCHUMOCTb OT: J1IeOMTOB i, FPAaHUYHBIX YCIOBHM U MapaMeTpoOB BOJO-
HOCHOTO IJ1acTa (BOAOIPOBOIUMOCTH — km; U Ko PuIieHTa Nbe30MpOBOIHOCTH
- aj WIM YPOBHENPOBOAHOCTU - L), CYMMAapHbI€ JTIONOJHUTEIbHBIE COMPOTUBIIE-
HUS, O0YCIIOBJIICHHBIE CTEMEHBIO M XapaKTepOM BCKPBITHS IIacTa - &; CKBaXUH,
KOOPJIMHAT PACTOJIO0KEHUS CKBAXUH - X; , Vi U MepHoJia pabOoThl CKBAXKUHHI - t.

B wactHOCTH, cucTemMa JMHENHBIX ypaBHEeHUH (8.3) i1 HEYyCTaHOBUBILETO-
csl pexxuma (GUIbTpalUKi, HEOTPAHUYEHHOTO U OAHOPOJHOIO ILJIacTa B COOTBET-
CTBHH C [3], UMeeT BUJ

2 2
L /20N S/ T /N B | R C X5
" 4| (km), 4ai ) (km), (km).. 4at
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rae S; - HOHWKEHHUE YPOBHSA B 1-OM CKBaXXHHE, M;
Q; - 1eduT 1-0if CKBaKUHEI, M3/cyT.;
I} —pagnyc CKBaXXHHBI, M;
(km); - BOZOTIPOBOAMMOCTB IIJIACTa B MECTE 1-OM CKBaXKUHBI, M/CYT,;
a; - KO3((UIMCHT MBE30NPOBOJHOCTH B MECTE i-0H CKBAXKHHBI, M/CYT.;

t- BpeMs yCJIOBHOM CTaOUIILHOCTH YPOBHEH, CYT.;

Q; - 1eOUTBI B3aMMOIEHCTBYIOINX CKBAKUH, M°/CYT.;
lij - paccTosHUA 10 B3aUMOJCHCTBYIOIIUX CKBAKUH, M;
(km);j — cpeiHss MPOBOAMMOCTB IIJIACTa MEXKY 1-0H M J-O CKBa)KMHAMHM, M/CYT,;
;j — CPCJHAS BEHTHHA Koa(dpuIHeHTa Tbe30IPOBOAHOCTH 1-0M U -0l CKBaXKU-
HBI, M*/CyT
Ei1 — unTerpanbHas nokazatenbHas QyHKLHUS.

XapakTepuCTUKHA HACOCHOTO 00OPYIOBAHMS Ka)JI0W CKBaXKMHBI IIPE/ICTAB-

JICHBI B BUJIE

n

Hi = Aoi + Z AniQia ) (8.5)

i=1

rae H; 1 Q;— cooTBeTCTBEHHO HAIOp U MPOU3BOJAUTEIHLHOCTh HAcOCa B M
v M/
Ai, Ani, 0L - TTApAMETPHI, AMMTPOKCUMUPYIOIIHNE XapakTepucTuky Q - H;

B pesynbrare coBMecTHOro pemieHusi cuctemMbl ypaBHeHuil Buaa (10.1) u
(10.5) ompenensitoTcsi 3HAYEHUs JEOUTOB M TOJOKEHUH YpOBHEH B CKBa)KMHAX,
napameTpbl paboThl HACOCHOTO 00OpyAoBaHUs (Il0Aayda, HANoOp), PACXOJbl, CKO-
POCTH M TIOTEPH HAIOpa MO y4yacTKaM COOPHBIX BOJOBOJOB M CYMMAapHBIH JeOUT
BOJ103a00pa.

['maporeosorndyeckue pacyeTbl MOTYT TPOU3BOAUTHCS C TMOMOIIBIO IPO-
IPAMMHBIX IPOAYKTOB [5-8], KOTOpBIE MOTYT PELIATh CICAYIOIINE 3aJaUu.

- MOJICTTUPOBAHUE KYCTOBOM OTKAYKH;

- TUAPOTEOJIOTUYECKHUE pacyeThl BOJ03a00pOB

- pacyeT 30H CAaHUTAPHOU OXpaHbl BO103a00POB;

- 00pa0OTKy TaHHBIX: 00CIE0BAHMS 10 BOCCTAHOBJICHUIO YPOBHEH, HATYpPHO-
ro o0cienoBaHus COOPHBIX BOJOBOOB M OTKaueK Ha BHIOPOC;

- MPOTHO3 U ONTUMU3ALIMS BOJI03a00pa MOCTPOECHUE U30METPUUECKOM KapTH-
Hbl BOJI03a00pa;

- CpaBHEHHE BapUAHTOB JKCIUTyaTalnu (B rpaduyeckoit popme);

- pacyeT BapuaHTOB BOJOMPOBOJAHON CETU TOPOJIa;

- MOA00pP ONTUMAIILHOTO HACOCHO-CUJIOBOTO 00OPYA0OBAHHS.

8.3 Br10Op panmoHanbHOM cXeMbl BO103a00pa
8.3.1 DxoHOMHUYECKHE KPUTEPUHU BbIOOpA

PanrioHanpHOM CXeMOM CKBOXHHHOTO BOJ03a00pa TOA3EMHBIX BOJI
SBJISIETCSL TakKasi, KOTopasi mpu TpeOyemMoi MpOU3BOJUTEIBHOCTH BOj03a00pa U
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IIpun CHUKXCHUU ypOBHCﬁ BOJAbI B CKBAXXHMHAX OO0 OOIIYCTUMBIX 3HAUCHUM Ha
OHpCIICJICHHBIﬁ CPOK IKCILTyaTallun 00ecIIeyuT MUHUMYM IIPUBCACHHBIX 3aTpPaT

I1;=3; + E, K; —min, (3.6)

rae Il;— npuBeneHHbIe 3aTpaThl 1-TO BapuaHTa, pyo;
D; — AKCIUTyaTallMOHHBIE PaCX0ibl, PYO;
K - equHOBpeMeHHbIE 3aTpaThl, pyo;
E, - HopMatuBHbBIN KO3 PUIMEHT 3P PEKTUBHOCTH KATUTAIBHBIX BIOXKEHUH.
TeXHUKO-IKOHOMUYECKUN pacyeT HAMEUEHHBIX Il COMOCTABJICHHUS KOH-
KypPEHTOCIIOCOOHBIX BapUAHTOB, KaK Ha CTAJUMU Pa3BEIAKU MECTOPOXKIECHUN MOJ-
3eMHBIX BOJ|, TaK U MPU NPOEKTUPOBAHUHU BCETO KOMILIEKCA UHKEHEPHBIX COOPY-
KEHUI B0j03a00pa 3aKII0OYAETCSd B COMOCTABICHUU KalMTaJbHBIX BIIOXKEHUN U
AKCILTYyaTallMOHHBIX 3aTpat (IpUBEACHHBIX 3aTPaT) 1O UCCIIETYEMbIM BapHaHTaM.
[Ipu paccMOTpeHUN BapuaHTOB B CYMMY KallUTaJIbHBIX BIOKEHHUM MO BOJO-
3a00py BKJIIOYAIOT KallUTalIbHBIE 3aTPaThl TEX COOPYKEHUH, KOTOPHIE 3HAUUTEIb-
HO BJIMSIIOT Ha CXeMY Boj103a0opa.
KanuranbHble 3aTpaThl Ha CTPOUTEIHCTBO CKBAXKMHHOTO BO/103a00pa MOXK-
HO ONPEJENNTh IO cienyronei Gpopmyse:

K= Kcke. + K'n.c. + K" n.c. + Km + Kpuc + Ko + Koce +K3co + Kmoc, (8.7)

rae KckB. - kanuTallbHbIE 3aTpaThl HA CTPOUTENIHCTBO M 000PYJ0BaHUE BOJI03a-
OOpHBIX CKBaXKUH, PYO;
K' 1.c., K" n.c. - KanuTaabHble 3aTpaThl HA CTPOMTENBCTBO, MATEPHAIBI, 000PYI0Ba-
HUE U MOHTQX COOTBETCTBEHHO HACOCHBIX CTAHIMI MEPBOTO W BTOPOTO MOIbEMA,
pyo;
Km - xanuranbHble 3aTpaThl Ha CTPOMUTENBCTBO, MaTepuaibl, 00OPYIOBAHHE U
MOHTaXX OTBOJSIIMX U COOPHBIX BOJOBOJIOB, PyO;
Kpnc — 3aTpatbl Ha COOpYXKEHUE PEKUMHO-HAOIIOAATENbHBIX CKBAXUH, PYO;
Ko - xanuranpHble 3aTpaThl HA CTPOUTEILCTBO aBTOAOPOT B Ipeesiax Bojao3adopa,
pyo;
Kocs. - kanuTasibHble 3aTpaThl HA OCBOCHHE HOBBIX 3€MEJIb, B3AMEH M3bIMAEMBIX
0J1 HECENTbCKOXO035MCTBEHHbBIE HYX/IbI, pyO;
K3co — 3atpatsl Ha opranmuzanuo 3CO,pyo0;
Kmoc — 3aTpaTel Ha MEpONPUATHS IOUCKIIIOUEHUIO BIMSHUS BOA03a00pa Ha
OKPY’KaloIllyIo Cpeny, pyo.

DKcmlyaTallMOHHBIE PACXObl - D200., pyO, NIl KaXJI0T0 BapuaHTa cliara-
I0TCS U3 CJIETYIOIINX BUJIOB 3aTparT:

D2200. = 92 + 93 + Da + Ip + In, (8.8)

rjae: 23 - pacxojbl Ha 3JIEKTPOIHEPTHUIO, PYO.;

D3  -pacxoibl, CBsI3aHHBIC ¢ 3apabOTHOM MJIATON aJMUHUCTPATUBHOTO U MPOU3-
BOJICTBEHHOTO TIepcoHaia, pyo.;

Da -aMOpPTH3alMOHHBIC OTYUCIICHUS, PYO.;
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Op - 9KCIUTyaTallMOHHBIC PACXOJIbl, CBS3aHHBIC C BBIMOJIHCHHUEM TEKYIIETO pe-
MOHTa, PYoO.;
I - IpoYre HeMPEIBUICHHBIC PACX0/IbI, PYO.

B o01iem Bujie MpuBeICHHBIC 3aTPaThl IS BAPHAHTOB CXEM BO03ab0pa
OTpeIeTstoTCs o popmyIie :

II1= E, (Kexe.+K'n.c+K"n.c+Km+ Kpuc +Ko+Koce+Ksco + (8.8)
Kwmoc.)+325+323+32a+3p+0n,

rae E, — koaddunuenT, yauThiBaronnil HOpMaTUBHbBINA CPOK OKYIIAEMOCTH.

KanuraneHble 3aTpaTbl Ha CTPOUTENHCTBO, OOOPYAOBAHHE U MaTEpHAIIbI
BO/103a00PHBIX CKBKHH SIBJISIOTCA (PYHKI[MEH OT MHOTHX [TapaMeTPOB U B 0OIIEM
BU/JIE MOTYT OBITh 3alUCAHBI CIEAYIOLUIUM 00pa30M:

Kcxe.= 1,2en(K6+K¢+Ko+Kzeop.), (10.9)

rae 1,2 - koahduimeHT, yduThIBatOIINi pe3epB cKkBakuH B koiudecTse 20 %;
e - K09 (PHUIHMEHT, YIUTHIBAIOIINI HAKJIaIHBIE PACXOAbl M TUTAHOBBIC HAKOTLIC-
HUS;

N - pacyeTHOE KOJIMYECTBO CKBAKHH, IIT.;

K6 - crommocTh dKCIUTyaTalliy MalldH, MaTepUaIoB W 3apaboTHAs IuiaTa MmpH
OypeHHU CKBaXKUH, PYO.;

K@ - croumoctbh MatepuanoB 1 MOHTaxa (GUILTPOB, pyo.;

Ko - cToMMOCTB OTBITHBIX OTKaYeK, pyo.;

Kreod. - 3aTpar Ha reodusnueckoe rccienoBatue, pyo..

C TOYHOCTHIO, TOCTATOYHOM IJISi BBITIOTHEHHS TEXHHUKO-IKOHOMHYECKHX

pacueToB B THAPOTEOJIOTHUECKON MPAKTHUKE, CTOMMOCTh JKCIUTyaTallud MaIluH,
MaTepualioB U 3apaboTHas 1uiaTa npu OypeHuHn ckBakuH KO MoxkeT ObITh 3aru-

caHa B cieayromiei ¢popme:
K6 = Kc.6 + Kkp.mp. + Kuz.mp. + Kyem., pyo., (8.10)

rae Kc.06. - ctoumocth OypeHus ¢ MoAroTOBUTEIIBbHBIMH paboTaMu, pyo.;
Kxp.Tp. - CTOUMOCTD KpETUICHHS CTBOJIA CKBAXXUH 00CaHBIMU TpyOamu, pyo.;
Kuem. - cTOMMOCTH IleMeHTaluu 3aTpyOHOro MPOCTPAHCTBA, PYO.;

Kuz.1p. - croumocTts u3Bneuenus Tpyo, pyo.

8.3.2 Onpenenenre NOMYCTUMBIX TOHUKEHUN YPOBHS BOJbI

[Ipu mpoBeneHUM TUIPOTECOJOTHMUECKUX PACUETOB TMOHMIKEHUSI B TOYKAX
BOJI00OTOOpa U CKBaXXMHAX - S; B MEPBYIO OUepe/lb JTOKHBI OTIPEACIISITHCS UCXO-
I U3 SKOHOMHUYECKUX U IKOJIOTHYECKUX TPeOOBaHUI CHIDKCHUS YPOBHEU IMO/I-
3€MHBIX BOJI B COOTBETCTBYIOIIMX KOHTPOJIBHBIX TOYKaX Ha HEKOTOPOM PacCTOsI-
HUU OT BOJ03a00pa Ha BEJTUYMHY HE MPEBBIMIAIONIYIO S; 1oy -

DKoJIOTHYecKre TPeOOBaHUS MO JOMYCTUMOMY MOHUKEHUIO - S; on TOITIXK-
HBI OMpPEACNATCS JJIsi KOHKPETHBIX YCJIOBUH C YYETOM 3€MJIEIOJIb30BaTENIeH HC-
X0/ U3 o0ecredeHus] OJIarOMPHUSTHOIO BOJHOTO PEXUMa ISl PaCTHUTEIHHOCTH,
OXpaHSAEMBIX BOJHBIX OOBEKTOB U BEJCHHUS BOJHOTO XO3SUCTHIBA IO COIJIACOBa-
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HUIO ¢ TOCYJIapCTBEHHBIMU OpPTraHaMu 10 HAA30PY 3a MPUPOIHBIMU PeCypcamu U
OKpYXalollen cpeibl.

Omnpenensiercs JOMyCTUMOE MOHMKEHUE YPOBHSI BOJIBI B 1-TOM CKBa)KMHE B
3aBUCUMOCTH OT TEXHUUYECKHUX YCIOBHUM O0TOOpa BOABI HACOCAMHU U KOHCTPYKIIMHU
¢bunbrpa. C y4eTOM TEXHUUYECKUX YCIOBUM OTOOpaA BOIBI HACOCAMHU M KOHCTPYK-
1Mu GUIbTPA B CKBOXKHUHE S; oy MOXET YTOUHSATHCS B KaXKJIOM KOHKPETHOM CITY-
qae.

8.3.3 Onpenenenrne MakCHMaIbHO BO3MOKHOI'O BOI00TOOPA U3 OJTHOM TOUKH
ITox Toukoi BOJOOTOOpa MOHMMAETCS OJIHA WJIM HECKOJBKO BOJ03a0OPHBIX CKBAXUH
COCPEIOTOUYEHHBIX B OJIHOM MECTE Ha PAaCCTOSIHUU JIPYT OT Jpyra He 6osee 5 M

MuHUMAIBHO TOIMYCTUMOE KOJIMYECTBO TOYEK BOAOOTOOpA - Ny, OIMpee-

JSIETCST KaK
__9 (8.11)
N min ’
Qi max
3

rae Q; - Tpedyemasi Mpou3BOIUTEILHOCTh BO103a00pa M™/CyT.
Qumax- MAKCUMAITBHBII €OUT CKBAXKHHBI, M /CYT.

Jliist muHelHo# cxeMbl B0103a00pa 3aaeTcsl pACCTOSIHUE MEXKY TOUKaMu
BOJ00TOODA - Ijj

Ll
[;=—"", (8.12)
7 on-1
I
rae L .y - MAKCUMaIbHO JOMYyCTUMAasl MPOTSKEHHOCTh BOJ103a00pa, onpeesie-
Mas [0 KOopJuHaTaM KpalHux Touek X ;¥ u X, ;¥Y, no hopmysie

Lo = (X, =X, )2 +(Y, =Y, /. (8.13)

Pemas cucremy ypaBuenuit Buaa (10.3) no ¢popmynam noa3eMHON ruapaB-
JIMKY B 3aBUCUMOCTH OT HAIOPHOU MM O€3HANOPHOM (PUIBTpallUK MPU U3BECT-
HBIX MTapaMeTpax IulacTa ONpeessaioTCs BEIMUUHbBI BOJI0OOTOOpA Kak 101 CKBaXKH-

HbI Q;.
B xax 01 - CKBa)KMHE PUHUMACTCA S; = Sj 1oy
[IpoBepsieM yci0BuUsI OTrpaHUYCHUN

n
0,20, u O < Oinar (8.14)
1

Ecmm 2 Q;> Qp 1 Q; < Qj max, OTIPENIENIACTCS BOBMOXKHBIN pe3epB Bo103a00pa

40=20;- 0 (10.15) (8.15)

OmnpenensieTcs yCIOBHBIN pe3epB TOUEK BOJIOOTOOPA (C OKPYIIICHUEM )

An = —AQ

8.16
Qimax ( )
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[Ipu An < 1, mpousBoaAUTCS BHIOOpP JUAaMETPOB TpyO, a mpu An > 1 BbI-

—(An-1)1, (8.17)
YHCIISIETCS yTqueHHOé aC%’Eeﬂ-HH%M-%iéiy TOYKAaMHU BOJ0OTOOpPA, Kak

Ecmn 2Q;<Q; n Q;< Qi max>» TO BEIUMCIISICTCS

O, - 201 = A0 (8.18)

u onpeaesieTcss An mo popmye 8.16

I[Ipu An < 1 npousBoaUTCS BBIOOp TUAMETPOB, MpU h > 1 olleHUBaeTCs
TEXHUYECKAsi BOBMOXXHOCTb WJIM YBEIUYEHHUE MOHMKEHUS WIN JAJIMHBI TPaHUIL] BO-
no3abopa. [lo hopmynam moa3eMHON THAPABIMKA B 3aBUCUMOCTH OT HaIOpHOMN
uiau Oe3HarnopHON (UIBTpaAIllMK MPU M3BECTHBIX MapaMeTpax IulacTa PacCUUThI-
BAIOTCSI TOHWKEHUS B KOXKAOU CKBaXXUHE TPU Q; = Qj max . Tak ke 1151 aHaIn3a
JIefaeTcsl pacyeT Ha Cliydadl yJJIMHEHUs BOJ103a00pa MyTeM BBIYMCICHHUS yTOY-
HEHHOT'0 pacCTOSHUS 110 hopmylie

1
ji_ L + (0= 1) (8.19)
n+An—1

Ecin £ Qi=2Q; u Q;>Qjimax, B CKBaXHUHAX, TAE Qi > Qj max IPUHUMAETCS
Qi= Qi max , Ipu 3TOM, eciu yciaoBue X Q; > Q, Oyner coOII0IeHO, YTOUHSAETCS
MOHWKEHUE B KXKIO0M CKBAXKUHE - S; U MPOBEPSIETCS YCIOBUE S;i < S jon.

8.3.4 BrIOOp pannoHaIBEHONM CXeMBbl BO103a00pa I TUHEHHOTO psia
CKB)KWH
3amaya BBIOOpa palMOHAIBHON CXEMbI BOJI03a00pa sl JTHHEWHOTO psla
CKBa)XKUH CBOJIUTHCS K ONPEJICTICHUIO: KOJIMUECTBA TOYEK BOJ0OTOOpa™ (CKBaXKUH)
- 1, BEJIMYMH BOJOOTOOpA M3 OJHOM TOUKU — Q;, PACCTOSHUN MEXy TOUKaMH BO-
nooroopa — l;; mpu obecnieyeHnU TpeOyeMOi IPOU3BOAUTEILHOCTH BOA03a00pa —
Q; B rpaHuniax oOImel MPOTSHKEHHOCTH Bo03a0opa — L M MECTOHAaX 0K ICHHS TO-
JIOBHBIX COOPY)KCHHH HAaCOCHOW cTaHmuM Il mogbemMa ¢ MUHUMAaJIbHBIMU MPUBE-
JICHHBIMHM 3aTpaTtaMu [1 — min. s ClIeIyIoNuX BApUAHTOB:
® TpH OJMHAKOBOW CpabOTKE YPOBHS BOIBI Si=S M PACCTOSHHUN MEXITY
ckBaxkuHaMu 1= ¢ BennunHaMu BonooT60pa, He MpeBbIAUM Qi < Q; max;
® TIpH OJIMHAKOBOW CpabOTKE YPOBHS BOJABI S; = S M pa3HOM pacCTOSHUU
MeXy TOYKaMHU BOA00TOOpa lij ¢ Benn4nHaMu BOAOOTOOpA, HE MPEBBIILAOIIUM
Qi < Ql max;
® TIpH OJIMHAKOBOM CpabOTKE ypOBHS BOABI S; = S O€3 orpaHUYCHHS BEIIH-
YUHAMHU BOJ0OTOOpa B OJHOW TOYKE C PACIOJ0KCHHEM TOJIOBHBIX COOPYKEHUH,
pe3epByapoB M HacocHOW craHmuu I1 mogbema B Haudaje (KOHIE) WM B LIEHTPE
BOJ103a00pa.
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8.3.5 Br160op parmoHaibHOM CXeMbI BOJ103a00pa JJisi KOJIBIIEBOM CXEeMbI pac-
MOJI0KEHUS CKBaXKUH
3amaya BbIOOpA pallMOHAIBLHOM CXeMbl BOA03a00pa AJi KOJbIEBONH CXEMBI

PAaCMOJIOAKEHHS CKBAXKUH CBOAUTHCS K OMPEIEIICHUIO: KOJIMYECTBA TOUEK BOJOOT-
0opa (CKBaXXHH) - N, BEJIUYUH BOJI00TOOpA - Q;, pacCTOSIHUE MEXKIYy TOYKAMH BO-
nooroopa (CKBaXMHAMHM) -lij, paguyc koibla Oatapen R, B rpaHumax orpaHu-
4eHH R, ¥ MECTOHAXOXKIEHUS TOJOBHBIX COOPYXEHMM HacocHOW craHuuu I1
noJgbeMa ¢ MUHUMAaJIbHBIMU MIPUBEICHHBIMU 3aTpaTaMu [1 — min.

[Ipu 3TOM paccMaTpUBaIOTCS CIAEAYIONINE BAPUAHTHI:
® 1IpHU OJMHAKOBOM CpabOTKE YpOBHS BOJBI B TOUKaX BOA00TOOpa Si=S C
BEJIMYMHAMU BO100TOOpa, He npeBblimaomuM Qi < Q1 max;
® 1IpHU OAMHAKOBOHM cpaboTke ypoBHEW Si = S 6e3 orpaHnyeHuil aedburta B
OJIHOW TOYKE BOJ00TOOpA.

8.3.6 BriOop parmoHanbHON cxXembl BOJ103a00pa [Uisl IUIOMAJHONW U IPOU3BOJILHOM cXe-
MBI PACIIOJIOKCHU A CKBAXKUH

3amaua BBIOOpaA paIlMOHAILHON CXEMBI BOJI03a00pa JJis JTUHEHHOTO psia
CKBQ)XKHH CBOJMUTCS K ONMPENICICHUIO: KOJTMYECTBO TOUEK BOJIOOTOOPA (CKBAXKHH) -
n, BEJIUYMH BOJ00TOOpa - QQ;, MECTOITOJIOKEHNE TOJIOBHBIX COOPYKCHHM Hacoc-
HoM crannmu I1 mogbema npu GUKCHPOBAHHBIX KOOpPAMHATAX X; U Y; - pacIoio-
KEHHUSI TOYEK BOJOOTOOpa M BOA03a0OPHBIX CKBAKHWH C YCIIOBHEM OJIMHAKOBOM
cpabOTKM YPOBHEH BOJIBI B TOUYKAX BOAOOTOOpa S; =S ¢ MUHUMAJIbHBIMH ITPHUBE-
JICHHBIMH 3aTpatamu 1 —min.

[To xaxaoi cxeMe | JJIsi BCEX BapUAHTOB MPOU3BOIUTCS pacyeT PUBEIACH-
HBIX 3aTpaT B COOTBETCTBUU ¢ hopmyioit (10.7) u BeIOMpaeTCcs BapHaHT C MUHU-
MaJbHOM BEIHMYHHOM.

8.3.7 Onpezenenne oNTUMAIbHBIX TUAMETPOB COOPHBIX BOAOBOIOB
OnTumanbHble AMAMETPbl COOPHBIX BOJIOBOAOB OMPENESIOTCA 0 HOpMYy-
ae

1

1+ |
L kerng aem|my(03G + 3549 )]m 520

' (20 ,4nyab)ﬁ

rae  d;j— IMaMeTp y4acTKa 1-] TpyOOIpOBOAa, M;

a, b U o - MOCTOSTHHBIE BEJIUYMHBI, YUYUTHIBAIOIINE TIYOUHY 3aJI0KEHHsS TPyOo-
MPOBOJIa, KATErOPUIO IPYHTA, THIPOTEOJIOrMUYECKUE YCIOBUS U MaTepual Tpyo,
KOTOpBIE OIPENEIAIOTCA MyTeM annpokcumanuu rpaguka Cjj . =f(dij) mo nan-
HBIM TPENUCKYpPaHTOB
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G - CTOMMOCTh CKBaYKHHBI, OTHECEHHOM K | KBT 3asiBIIeHHON MOIITHOCTH, PYO;
Nij - K.ILJ. HAcOCa 1 - TOM CKBAKUHBI.
l;; — mrHa yuacTka oomnpoBoaa;
j 3 >
q;; - pacxon, Mm’/c;
B - mokazaTens creneHu (MpY KBaJApaTUYHON 3aBUCHMOCTH IOTEPh OT pacxona 3 =
2);
m- MoKa3aTelib CTETIIEHU MIPU AuaMeTpe (3aBUCUT OT MaTepuaina Tpyo).

8.3.8 BriOop MecTa pacnosiokeHus TOJIOBHBIX COOPYKEHHUI BO103a00pa
JUTS IAHEWHOTO Psiia CKBAYKUH
ITo usBectHbIM Q, ljj mpou3BOAUTCS BBIOOP AMAMETPOB TPYOONIPOBOJOB U
MIPOU3BOANTCS TUAPABIMUECKUN pacueT AJisl ONpeesieHus TOTeph Haropa U Moiryde-
HUS HCXOJTHBIX ITapaMeTPOB TS ABYX BAPUAHTOB PACTIONOKEHUS 00IIei Touku cOopa
BOJIbI U3 CKBAYKHH:
® TOYKA pPACIOJIO)KEHAa B IIEHTpPE Ha JMHUU Bojo3abopa (touka Il Ha
puc.8.2);
® TOYKa PACIOIOKEHA HA KpaTdaWIeM PacCTOSHHHM OT TOYKH IMOJKIIOYE-
HUS BOJIOBOJIAa K TOPOJICKOM BogoNpoBoAHOM ceTu (Touka Il Ha puc. 10.1).
[To dopmyne (10.8) ompenensroTcsi NMpPUBENCHHBIE 3aTPAaThl MO NEPBOMY

11 /, ¥ BTOpOMY BapuaHrtam I1 ! 00mel Touku c6opa BOABI BO03a00pa, a TAKKE

" IIPUBCIACHHBIC 3aTPATHI 110 T'OJIOBHBIM COOPYKCHUAM 2-T0 IHoarcMa.

I[JISI BBI6paHHOF0 BapHaHTa ¢ MCHbBIINMU IIPUBCACHHBIMHA 3aTpaTaMHU IIPO-
HU3BOOUTHCA OIPCACIICHHUC MCCTAa PACIIONIOKCHUA T'OJIOBHBIX COOp}’)KGHHﬁ HacoC-
HON CTaHLMHU 2-r0 noabeMa IyTCM CpPAaBHCHUA IIPHUBCIACHHBIX 3aTpaT COOTBCT-
CTBEHHO 10 Boj03a0opy - I1 " COOpPYKCHMSIM BTOPOro nmoabeMa - " , B KOTO-
PBIX OCHOBHYIO POJIb UTPAKOT SKCINTYAaTAIMOHHBIC 3aTPAaThl (SHCKTpoaHepFI/Iﬂ).
[Ipu 5TOM MOTYT OBITH YETHIPE CIIy4dasi:
niym!’ iy,

2 2
B 3TOM CJIy4acC I'OJIOBHBIC COOPY’KCHHA PACIIOIArarOTCsA B LICHTPC BOII03360pa

1-cayuaii, xoraa

. . I i I i
2-oif caywai, xorma . (I LI )T
2 2
TOJIOBHBIE COOPYIKEHHS PACIIONIATAIOTCS Ha PACCTOSHHUM OT CTBOPa BO103a00pa,

KOTOPOC OIIPCACIIACTCA 110 q)opMyJ]e

L
201+ L/2 L/2
ni-n!

rjae -AL paccTosiHEE OT CTBOpa BOJ103a0OPHBIX COOPYKEHHM 10 TOYKU TTOIKITIO-
YEHUsI BOJOBOJOB K CETH, M.

. Lyl gl _ gl
3-cayyaii, koraa 1.1, ,171 _Hg ’
2 2
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T'OJIOBHBIC COOPY’KCHHA PACIIOIAraroTCsa B CCPCANHC BOJOBOAOB 2-ro ImoabEMa.

1
L max

Puc. 8.2 PacueTHas cxema [UIsl ONpeEIeHNsI MEcTa pacioIoKEHuUs ro-
JIOBHBIX COOPYKEHHI BoJ03a00pa

4-blii c1yvaii, Korga ]7] ( HH ’ ]71] ar’,
¢ty
TOJIOBHBIC COOPY)KEHHS PAcIIONaraloTcsi Ha paccTosHud - AL oT cTBOpa BozO-
3a00PHBIX COOPYKEHHUH, KOTOPOE ONpeAeIsIeTcs o hopMyIie

L
AL =
gl ' (8.22)
2 e
', -1,
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8.4 MeTtoauka Mo3TaHOro pa3BUTHs CKBAXXUHHOTO BOJ103a00pa

B cBsI3M ¢ TeM, YTO pacUETHBIM CPOK OKYIaeMOCTH BO/103a00pa COCTABIISCT
8 71eT, a cpok paboT Ha KOTOPBINA MPOCKTUPYIOT BO103a00p, MPUHUMAETCS PaBHBIM
10000 cyt., T.e. 27 romam, MNpeajaracTcsi MNPOU3BOJHUTH IPOEKTUPOBAHUE C
Y4ETOM TIOJTAITHOTO Pa3BHTHs CKBAKWHHOTO BOj03a0opa B CPOKH, KpaTHbie 10,
20, 30 rogam npu 3agaHHOM 001IeM BojiooTOOpe /49, 53, 56/.

PacueTHas 3aBUCUMOCTh TOHMKCHHH OT IEOUTOB IS HEYCTAaHOBUBIIETOCS
peKMMa ¥ HAIOPHOUW (PYIIBTpAIIUU IS Pa3INIHBIX TICPUOJAOB OYACT HMETh BUJ

T

1 p-1 7. p 7.
SP = OF Ei| —— -2 O/ Ei| - : +0; ¢ |+
47tkm Z{ 4alt, —t, TZ:; 4a(fp —l ) :
LS S-S S 7—)
+ "Ei| — — “Ei| — ) 2
dmkm| = 5 j 4alt, -1, = = J 4alt, -1, , (8.23)

rae S/ - MOHMKeHUe ypOBHS B i-0i CKBa)KUHE B p-bIii IEPUO], M;

O ;- 0e6uT i-0i CKBaXKUHBI T - TO IIEPHOAA, M /CYT.;
r; — paguyc i-o CKBaXKUHBI, M;
km - BOIOIIPOBOJUMOCTH IJIACTa, M/CYT,;
a - K03 HUIHCHT IbE30IPOBOIHOCTH, M>/CYT.;
t.- IPOJAOIKUTENBHOCTH T - IO TIEpUoAa , CyT.;
Q; j- 1€ONTBI B3aMMOJICHCTBYIOIMX CKBAKUH Pa0OTaIOIKUX B T - bl IIEPHOJI,
M’/CyT.;
ljj - pacCTOAHUSA 10 B3aUMOJCHCTBYIOIIUX CKBAKUH, M;
P — KOJIMYECTBO TIEPHUOJIOB;
1 — KOJINYECTBO CKBAXKUH;
Ei — unTerpanbHas noka3areibHas QyHKIIH.

[losranmHoe pa3BuTHE BOJ03a00pa C HM3MEHEHHEM €ro pa3MepoB H
PEXKUMOB pabOTHl BO BPEMEHHU IO3BOJISICT 3HAYUTEILHO COKPATUTh 3aTpaThl Ha
€ro CTPOUTEIBCTBO M AKCIUTyaTaluio U 0osiee 0O0CHOBAHHO MPOU3BOJIUTH MOCIHE
KOKJIOT0  MOCJIENYIOLEro  JTama  JKCIUlyaTallid  pacdyeT  M3MEHEHUs

IMPOU3BOAUTCIIbBHOCTH Bon03a60pa (HCpCOI_IeHKy 3aI1aCoB ITOA3CMHBIX BOI[).
Ha puc.8.3 npencraBnena cxema U3MEHEHHs TapaMeTPOB BO103a00pa 10 METOIUKE TIO-
ATAIHOTO BBOJIA B 3KCILTyaTaIHIO.
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Cxsd  Crr Cxrd Cxsl Cxzl Cxrl Cxs5 Cxy]  Cxsd

Puc.8.3 Cxema n3MeHeHHs mapaMeTpoB BOJ03a00pa MO METOIMKE TIOITAITHOTO BBOJIA B IKC-
IUTyaTaluio

8.5. TexHooTHs HaJIaJKU U MHTEHCU(HUKAIIUN CKBOKUHHBIX
B0J103a00POB

8.5.1. 3agaum U MeTOAMKA MPOU3BOJICTBA PAbOT
OCHOBHBIMH 3a/Jla4aMH HaJaJKW W WHTEHCH(PUKAIMKM CKBAXHMHHBIX BO03a-
OOpOB C MPUMEHECHUEM aBTOMATU3UPOBAHHON CUCTEMBI 0OPaOOTKH M aHAIIM3a Ma-
TepuasioB oocnenoBanus / 71, 73/ apnsroTcs:
® yTOYHEHHUE (OmpejeeHue) MapaMeTpOB BOJOHOCHOTO KOMIUIEKCA U BOJIO-
3a00pHBIX CKBaYKUH, BOJIOMIOABEMHOT0 000PYI0BaHUS B TPYOOIIPOBOIOB;
® OIICHKAa TEXHHYECKOTO COCTOSHUS OTICIBHBIX COOPYKEHHUH M 000py/I0Ba-
HUS BOJI03a00pa U OMpeeIeHUH BO3MOXXHOCTH TOJIYYEHUS] UMHU Tpedye-
MBIX 00BEMOB BOJIBL;
® ONpeJeTCHUE ONTUMAIBLHBIX THIIOB BOJIOTIOIBEMHOTIO 000PYIOBaHUS M T1a-
paMeTpoB PEKUMOB IKCIUTyaTaIlMy BOA03a00pa;
® [IPOTHO3HAs OIICHKA IKCILIyaTAIlMOHHBIX 3aIlacoB IMOJA3EMHBIX BOJ C IEp-
CIIEKTUBaMH Pa3BUTHS BOJ03a00pa.
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OO6cnenoBanue U HajlaJka BOA03a00POB JOJKHBI TPOBOJUTHCS KaK Ha CTa-
JUU MycKa BOJ103a00pa, TaK U HA AEHUCTBYIONIMX BOJ03a00pax MEpUOAHYECKH, MO
Mepe U3MEHEHUs MapaMeTpOB U PEKUMOB UX palbOThl, U BKIIOYAIOT BBIMOJIHEHUE
CJeIyIOIINX padoT:

e cOOp TEXHMYECKOW U IKCIUTyaTallMOHHON MH(OpMaLIUK;
® HaTypHbIE 00CJIE0BAHUS COOPYNKEHUN U 000PYAOBaAHUS;
e 00paboTka W aHaIU3 MaTEpPHATIOB OOCIE0BaHUs C MHACHTU(DUKALIMEH Ma-

TEMaTUYECKON MOJIeNId BOA03ab0pa;

® pa3paboTKy MEpONPUATHIA 110 UHTEHCU(UKAITUU PAOOTHI COOPYKEHU

1-ro mogbema M paloOHAIbHOMY OTOOPY MOA3EMHBIX BO/I.

B pesynbrate cOopa nHpopManuu BBISBISETCS cXeMa BOA03abopa, COCTaB
U XapaKTEPUCTHKU TEXHOJOTHUYECKUX COOPYKEHUU, KOMMYHHMKAIIUH U 000pya0-
BaHud. M3ydaroTcss marepuanbl THAPOTEOJOTHYECKUX M3BICKAHUN U PEKMMHBIX
HaOII0ICHUI 32 BOJOOTOOPOM M YPOBHSIMHU TOJ3EMHBIX BOJI, TACIIOPTHHIE JIaH-
HbI€ CKBKUH U JKCIUTyaTallMOHHBIE XapaKTEPUCTUKHU B TE€UEHHE BCEro mepuoja
paboTHI.

HatypHoe oOcnenoBanue BKIIOYAaeT B ce0s Chb€MKY MapaMeTpoB paldOThI
BO/103a00pa B pekMMe MakCUMalbHOU Harpy3ku. [Ipu 3ToM u3mepstorcs: naBie-
HUSL BOJIBI B TPYOONPOBOAAX HA YCThSIX CKBAXKUH M XapaKTEPHBIX TOUKaX cOOp-
HBIX BOJIOBOJIOB (MaHOMETpHUYECKasi CheMKa), YPOBHH BOJbI B BOJ03a0OPHBIX U
HAOJIOATENbHBIX CKBaXXMHAX, MOTpeOssieMass 3JIEKTPOIHEPrusl CKBAKHMHHBIX
AIIEKTPOHACOCOB M YPOBEHB BOJBI B pe3epByapax. IIponsBoautcs npociexuBaHue
JUHAMUKHA BOCCTAHOBJICHUS YPOBHS B KaXXJJOM CKBaKUHE U B3aUMOJEHCTBYIOIIUX
C Hel (Tmoclie ee OTKJIIOYEHHs ) U, HAaKOHEIl, TOCPEACTBOM OTKAYKU CKBAaXKWHBI "Ha
BBIOpOC" OMPeNeNsatoTCs XapaKTePUCTUKH MOTPY>KHOTO0  HACOCa U CKBAYKUHBI.

st 06paboTKK M aHaidM3a MaTepuaioB OOCJEI0BaHUS, ONpPENESICHUE ONTH-
MaJbHBIX MMapaMeTPOB BOA03a00POB U PEKUMOB €ro paboThl, a TAKXKE MEPOIPHS-
TUW N0 UHTEHCU(PUKALUU U PAIIMOHATILHOMY OTOOPY MOA3EMHBIX ObLTa pa3zpado-
TaHa CUCTEMa aBTOMATU3MPOBAHHON 00pabOTKU U aHATU3A.

8.5.2. Cucrtema aBTOMATU3UPOBAHHON 00pabOTKU U aHAIIM3a
MaTtepuagoB 00ciie1I0BaHuS BO03a00pa
Ha puc.8.4 npuBeneHa npuHIUNIMAIbHAs CXeMa aBTOMATU3UPOBAHHOM CH-
CTeMbl 00pabOTKM M aHaln3a MaTephalioB oOclienoBaHus Bojo3abopa /46, 50,
68/.

OnHolt U3 CIIOXKHBIX 3a/1ad TPH HaJlaJIKe ONTUMAJIBHBIX PEKUMOB U WHTEH-
cuduKauu Bo103a00POB MOA3EMHBIX BOJ SBISETCS OINpeJeeHNe ONTUMAIbHBIX
rnapaMeTpoB BOJ03a00pOB U PEKUMOB €ro pabOThI, YAOBICTBOPSIOMINX TpeOye-
MOMY 00bEMY BOJIOMIOTPEOJICHUS TTPU MUHUMAJIBHBIX YKCILTyaTallMOHHBIX 3aTpa-
tax. OOYCJIOBJIECHO ATO HEOOXOJAMMOCTBHIO MPOBEACHUSI KOMIUJIEKCHOTO aHalin3a
PabOThl CUCTEMBI BOOOHOCHbIU NIACH — CKBAJCUH - HACOCHblEe azpezamul - cOOp-
Hble 8000600bl — 3aNACHO-pezyIupyruue pesepsyapuvl. Takoil aHanmu3 TpedyeT
MOJIyYeHHUs TIOJIHOTO O00beMa TeXHHUYeCcKod uHpopMamuum U oOpabOTKH €€ Ha
9BM nporpammuoro npoaykra II1 "Wells" /72, 73/.

11T "Wells"no3BossieT pemaTh CleayoIe KIacchl 3a/1a4:
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-CUTY AHUOHHBIE npo6yiemsl, T.€. TOTy4YeHHE KOJIMYECTBEHHbBIX U Kaye-
CTBEHHBIX OLICHOK COCTOSIHUSI SKCIUTyaTUPYEMOTro peaibHOro 00beKTa, Mpu 3aja-
HUU (PAaKTUYECKUX WM KEJIAEMbIX MapaMeTpPOB, OMPEACISIOMNX TEKYIEee COCTO-
SHHUE AJIEMEHTOB Bojo3abopa. Hampumep, olieHka paboTOCIIOCOOHOCTH, IHEPTre-
TUYECKUX 3aTpaT U HEOOXOJIMMOro /1e0uTa MpU OTKIIOUEHUU OTHEIbHBIX CKBa-
KUH, IPU 3aMEHE HACOCHOT0 000PYJOBaHUS B OTAEIbHBIX WM BCEX CKBAXKMHAX,
IpU OTKJIIOYEHUH OTIEIbHBIX HUTEH COOPHOr0 BOJOBOJOB, MPU TOM WJIM MHOM
peXUME PETyIUPOBAHUS IPOCCETMPOBAHIUEM HACOCHO-CUIIOBOTO 000OPYAOBaHUS U
AP-;

-[TPOTHO3HLIE 3amaun BKIOYAIOT MPOOJIEMBI CUTYAllUOHHOTO MOJCIIH-
pPOBaHMs, HO C yUYE€TOM BKJIIOYEHUS (DaKTOpa BpEMEHU U SMITUPUYECKOrO MPOTHO-
3a KoJpMaTtaxa GuibTpOB, 00pacTaHusi BOJOMPOBOJIHON CETH, H3HOCA HACOCOB;

-OIITUMHU3ALUSA skcmtyaTallMOHHBIX PEXUMOB MO3BOJISIET BBIOPATh pe-
T'YJIMPOBAaHHE ITYTEM JAPOCCEIUPOBAHNS HACOCHO-CHIIOBBIX YCTAHOBOK BOZI03a00pa
st obecrnieueHus TpeOyeMoro CyMMapHoro nedura npu MUHUMAaJbHBIX 3aTpaTax
anekTpodHeprun. 1lo pesynbraTaM pemieHHsl TakuX 3a7ad COCTABJISIOTCS OITH-
MaJjbHble TpaUKU CYyTOUHOM, HEAENbHON M JII0O00ro nepuojia paboThl CKBaKUH
B0/103a00Da;

-OIITUMAIJIbBHOE PA3MEIIEHUE wumMmeromerocss mnapka HAacOCOB IO
CKBKMHAaM BOJ103a00pa C LIENbI0 MOITYy4YeHHUs: TpeOyeMoro Wiu MaKCUMalbHOIO
CYMMAapHOTO J1e0uTa B0/103a00pa MpU ONTUMHU3ALMK YHEPTETUYECKUX 3aTpaT IpH
MOCJIEAYIOMIEHN IKCIUTyaTalluu;

-ITPOEKTHO-TEXHOJIOTUYECKHUE pacuersl OXBaThIBalOT BCE
BBIIICU3JIOKEHHbIE 3a7aud C J00aBJICHUEM HOBBIX (IJITAHUPYEMBIX) dJie-
MEHTOB B0/103a00pa: CKBa)KKH, BOJOBOJIOB, PE3EPBYAPOB U APYTHX.

B ocoOyio rpymmy npo6ieM, BO3HUKAIOMUX TPH MOATOTOBKE MOJEIH pe-
aJbHOTO 00bEKTa, O0BEANHEHBI 3a/1a4 ABTOHOMHOTO MOJIb30BaHMUS:

-aBTOMaTU3UPOBAHHAST 00pabOTKa JTaHHBIX KYCTOBBIX U OJIMHOYHBIX OTKa-
Y€K, a TAK)KE BOCCTAHOBJICHUS YPOBHEM MOCIIE IKCIUTYaTAlIMOHHBIX OTKAYEK;

-00pa0boTKa JaHHBIX OTKa4yeK "Ha BBIOpOC" ISl MOTy4YEHUsI HCTUHHBIX

HAIMTOPHO-PACXOHBIX U MOIIHOCTHBIX XapaKTEPCTUK HACOCHOTO 000pyIo-
BaHMS,

-00paboTKa MaTepruasoB MAaHOMETPUUECKON ChEMKH CETH;

-00pa0oTKa JTaHHBIX PEKUMHBIX HAONIOACHUHN 32 JUHAMUKOW YpOBHEHU B
AKCITYaTallMOHHBIX U HAOMIOAATENIbHBIX CKBAKMHAX C LIEJIbIO OIMpPEAeNIeHUs BOC-
MOJIHSIEMOCTH KallTUPYEMBIX BOJIOHOCHBIX TUIACTOB.

3aBepmiaer knaccudukanuto 3anaud [T "Wells" nponenypa BbruuciieHus
KOHTYPOB PEaJIbHOI'0 BOJ03aXBaTa KaXKJOM M3 CKBAXKUH BOJ03a00pa, 4TO MO3BO-
JSIeT OLIEHUTh KaK MPOCTPAHCTBEHHOE BIUSHUE BOJ03a00pa Ha MpHIIErarolue
TEPPUTOPUH, TAK U 3aIUIAHUPOBATh OXPAHHO-CAHWTAPHBIE MEPOIPHUATHS MO 3a-
LIUTE MTOA3EMHBIX BOJ.
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__________________________________________ -
_i I MHOOPMAIIS O BOJIO3ABOPE I | Onpenenenne pakTraecKknx XapaKTEPUCTUK
BBox, oro0paxenue | | Jannbie  [lanubie IlapameTpsl | BOJI03a00pa
R | Cxema orkadek Boccra-  pabounx » | Bomonoxs- Ilapamerpsl Ounenka  IlapameTpsl
ungopmauun o BO- | | CKBaXH- HOB- PEKHUMOB eMHOEe 000-  paboyumx  TPOIMYCKHOW  BOJOHOC-
no3abope | HbI JeHUA PYIOBaHME  PEKUMOB CMOCOOHO-  HOTO IlIa-
| ] ypOBHS CKB&KHH U CTH cra
| ] HACOCOB BOJOBOJIOB
OTo0pa:kenue |
H KOPPeKTHPOBKA 4 MATEMATHIECKAS MOAETL BOAO3ABOPA Unentndukanus Moaens Bogo3abopa
MaTeMATHYeCKOI |

MOICJIH Boz(03aﬁopa I

BBona, oroOpaxkenue u 4-:—|>

KOPPEKTHPOBKA
CIIPABOYHO-
HOPMATHBHOM
AOKYMEHTAL UM

OTo0paikenue
pe3yJIbTATOB
pacuera |

CnpaBoyHO-HOpMaTUBHAS

uH(popmaIus
Karanor
HaCOCHOTI'O Tpy06orpoBoibI
o0opy10BaHUs

I I PE3VJIbTATBI PACYETOB

!

OrpannyeHust Ha pabOTy CKBaXKUHBI

v

Pacyer onTUManbHBIX MapaMeTpPOB H PEKUMOB
AKCILUTyaTaluy BoJ103a00pa

Br16op Onpenenenue [Tporuos
HACOCHBIX JTMaMETPOB YPOBEHHOTO PEXKU-
arperaTtoB  TpyOOIIPOBOJIOB Ma BOJOHOCHOTO

IIacra

HpOFH03HbIﬁ Pacyd€T ONITUMAJTBbHOI'O PEKUMaA
IKCILIyaTallun Bon03aﬁopa

Puc.2.7 IlpuHuunuanbHasi cxeMa aBTOMaTU3UPOBAHHOM cUCTEMBbI 0OpabOTKU M aHau3a MaTepuasioB 00cie10-

BaHUS BOjI03a00pa
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HenocpencTBeHHbIN IpolLiecCe CO3/aHHUsI MMUTAIMOHHOW MOJENel pealib-
HOro oObekTa peanusyercs [II1 "Wells" B momyaBromaTuueckom pexume. Ai-
TOPUTMOM TIPETYCMOTPEH aHaJu3 BBEJCHHOM IMOJIb30BATEIEM UCXOIHOM Omuca-
TeIbHOM MH(OpPMALMU U COOOpa3HO €€ MOJHOTHI pealu3yercs Ta WIM HWHasi,
YIPOIICHHAs] WM pacUIMpEeHHas CXeMaTU3alMs Ka)JA0ro M3 COCTaBISIONIMX
aneMeHTOB. [Ipu BBISIBIEHUHM HEKOPPEKTHBIX CUTyallMd BbIAAETCS COOTBET-
CTBYIOIIIEE COOOUIEHUE C pPEKOMEHAAIMEH BO3MOXKHBIX IyTEH HCIpPaBICHHUS.
Pemenue kak oNTUMU3aLMOHHBIX, TaK U cuTyanmoHHbIX 3aga4 [1I1 "Wells" Bce-
I/1a COMPOBOXKIAETCS BbAaUeli COOTBETCTBYIOIIMX CKIIABIBAIOUIEHCS CHUTyalluu
COOOIICHUI O BBIUMCICHHOM WJIM 3aJaHHOM alnpHOPHO COCTOSIHUU KAXKIOM M3
AKTUBHBIX CKBAXKHUH OOBEKTA.

Bes undopmarusi, ucnonndyemass B pacuetax IIIT "Wells", xpanutcs B

coOCTBEeHHOM 0a3e JaHHBIX.
OnHa BKJIIOYAET CUCTEMHOE MaTeMaTU4YecKoe oOecredyeHue, Mo3BoJsIoee ocy-
HIECTBUTh BBOJ U KOPPEKTUPOBKY HMCXOJHOW W CHPaBOYHOM HMHPOpManuu, ee
XpaHeHue, paboTy MPOrpaMMHOr0 KOMILIEKCa, OTOOpakeHne Ha MOHUTOpE, o0ec-
MEYUBAIOLIET0 MACHTU(PUKALNUIO U pealn3alnui0 MaTEMaTUYECKON MOJENH BOJIO-
3a00pa U neyaTh pe3yJbTaTOB PACUETOB.

B npouecce paboThl cucTeMbl BBOASTCS JaHHBIE O CXeMe Boj03abopa, Ma-
TepHaJIbl OTKAYeK U BOCCTAHOBIICHUN YPOBHSI B CKBa)KMHAX, PE3YyJbTaThl ChEMKHU
napameTpoB pekuMa paboThl BOJ03a00pa, KOTOPbIE MOTYT ObITh CKOPPEKTUPOBA-
HbI. AHaJIOTUYHBIM 00Pa30M 3aHOCUTCS, KOPPEKTUPYETCS U XPAHUTCS CIIPABOYHO-
HOpMaTuBHas WHGOpPMAIMs 1O BOJONOJBEMHOMY OOOPYIOBAaHUIO (KaTaloru
HacOCOB) U TPYOOIPOBOIaAM.

Ha ocHoBe ncxoaHol uH(oOpMmanuu mporpaMMHbIM Komiuiekcom "Wells"
MIPOU3BOJIUTCS:

OTpeJIICHHE TUAPOTeOJOTUYECKUX MApaMETPOB IKCILTYaTUPYEMOTO BOJIO-
HOCHOT'O KOMILJIEKCA [0 BPEMEHHOMY U IUIOUIAAHOMY MPOCIIEKUBAHUIO BOCCTA-
HOBJICHHI YPOBHEH B CKBaXKMHAX U UX OCPEIHECHHUE;

MOCTpOeHUE (PAKTUYECKUX XAPAKTEPUCTUK CKBAXKUHHBIX 3JIEKTPOHACOCHBIX
arperaToB (Hamop, mpou3BoauTeabHOCTh, KIIJI, MOIIHOCTH) M XapaKTepUCTUK
"meOuT-TTOHMKEeHNE" CKBaYKHH;

onpejeneHre (pakTUYecKux AeOUTOB CKBAXMH M pabouuMx MapaMmeTpoB
HAaCOCHOTO 00OpYIOBaHMS IJIsl 3aIaHHOTO peXrMa padoThl BOA03a00pa;

onpejeneHre (pakTUUecKkoil MPOMyCKHOM CIOCOOHOCTH (THAPABIUYECKHUX
CONPOTHUBIICHU ) TPYOOIIPOBOJHBIX KOMMYHHUKAIUH;

TUIPABIMYECKUN pacdyeT CUCTEMbI COOPHBIX BOJIOBOIOB.

8.5.3. IMmuTaninoHHOE MOJEIMPOBAHUE NIPU PELIECHUU 3a/1a4

ONITUMH3AITUHN PCIKUMOB U IMAPAMETPOB CKBAJKMHHBIX BOI[03360pOB

[lony4yennsle (akTHUECKHE XapaKTEPUCTUKHU IJIEMEHTOB BOj03abopa HcC-
MOJIB3YIOTCS JIsl CO3JaHUsl MMMTAIIMOHHON MaTeMaTH4eCKoW Mojelid Bo103a0o-
pa, MpeACTaBISIONIe cOO0N CUCTEMY JIMHEHHBIX YpaBHEHUMN, OMUCHIBAIOIINX CH-
CTEMY B3aMMOJECHCTBYIOIIMX CKBAaXXUH M CUCTEMY HEJIIMHEHHBIX YPAaBHEHUS JIBU-



’KEHUS BOJBI B TPYOOIPOBOIHBIX KOMMYHHKanuax /11/. Obe cuctembl ypaBHEHU I
CBS3BIBAIOTCS (DYHKIMSIMHU, OMHUCHIBAIOUIMMHU PACXOJHO-HAMOPHBIE XapaKTepu-
CTHKHU BOJOMOABEMHOT0 000pyAoBaHus. MaenTudukanus Moaenu 3akiodaercs B
BBIYHCIICHUU KOA(PPUIIMEHTOB ypaBHEHUN (PYHKIMI, TpUUeM HE3aBUCUMbBIMU JIJIS
MEPBOM CUCTEMBI SIBISIOTCA 1€0UTHI CKBAXKHUH, a JJI1 BTOPOU - Tb€30METPUUECKUE
Haropbl. COBMECTHOE PELICHHUE ATUX CHUCTEM YpaBHEHUU C "BKIIOYEHHEM' TEX
WIM UHBIX XapaKTepPUCTUK HACOCOB OTBEUYAET PA3IMYHBIM pEKUMaM 3KCIUTyaTa-
MU Bogo3abopa. B pesynbpTaTe pemieHus 0THO3HAYHO ONPEAENISIIOTCS 3aBUCUMBIE
nepeMeHHbIe, SBISIOIINUECS MapaMeTpamMu pekuMa paboThel Bojo3abopa - MOoJo-
KEHUSI YPOBHEH BOJbI B CKBRXMHAX, PACXOAbI M0 ydyacTKaM TpyOOIpoBOJOB, IMO-
TpebJisiemMasi MOIIHOCTh HACOCHBIX arperaTtoB U T.J.

Jlist mostydeHust He0OXOAMMON CTENeHN TOYHOCTU COOTBETCTBHUS Ma-
TEMaTUYECKOM MOJEeNIN HaType TpeOyeTcss Hamuyus (akTUYECKUX 3HAYeHHH ma-
paMeTpoOB CUCTEMBI, BXOJALIUX B 3aBUCUMOCTH (2.1) - (2.5), SKCIepUMEHTalIbHOE
oTpejieieHre KOTOPBIX B MAaCCOBOM MaciITade TpeOyeT MpoBeJICHHsI OTPOMHOIO
o0beMa paboT 1Mo 00CIeOBAaHUIO BOJI03a00POB U HEOOXOAMMOCTH HATUYHUS COOT-

BETCTBYIOIIUX TPUOOPOB U 00OPYAOBAHUS HA CKBKHHAX.

3aMeHa K€ OTACIBHBIX IMapaMeTPOB TEOPETUYCCKHMH (XapaKTEPUCTHK Hacoca - Iac-
IMOPTHBIMU NAaHHBIMHU, COHpOTI/IBHeHI/Iﬁ Tp}I60Hp0BOI[OB - BBIYHUCJICHHBIMH I10 IOJyOMIIMPpHUYC-
CKUM 3aBHCHMOCTSIM; TPUHATHE OCPEIHCHHBIX MapaMeTPOB BOJOHOCHOTO IIIacTa, MCIOJIb30-
BaBIOMXCA IPU OLCHKE 3KCINNTYaTaIMOHHBIX 3aIl1aCOB IMOJA3CMHBIX BO}I) IMPUBOJUT K CHHKCHUIO
TOYHOCTH HpI/I6J'II/DKeHI/I${ MOJC/IM K HATypE B TaKoH CTCIICHU, YTO LCJIH, MPECICAYEMBIC ITPU
MOJCIUPOBAHNU, CTAHOBATCA HCOAOCTHKHUMBIMU. OTtHOcuTenbHas omunodKa ONPCACIICHHBIX Ta-
KHUM CII0COO0M IapaMeTpoB IJIacTa U CONMPOTUBIIEHUS QUIBTPOB CKBAKUH MOXKET JocTudb 50 -
250 %, mpoImycKHOM cmocoOHOCTH COOpHBIX BOoa03a0opoB - 100 - 300 %, xapakTepUCTHK
HacocHoTo obopynoBanus - 100-200 %.

OcHoBHasg 3ala4da OIITUMHU3AIHUN ISKCILIyaTallun I[CI‘/’ICTBYIOHICFO BOI[03360-

pa CBOAHUTHCA K CIICAYIOLICMY.

Heo0Oxonumo BeIOpaTh U3 1 - OOIIETro KOJUYecTBa CKBa)XXUH Bojo03abopa k
- cKBaxHH (k < n), o0ecreuynBarONIMX 3aJaHHBIA PEKUM BOJIOOTOOpA M3 UHTEP-
Bana 06 < Omax. Ipu MUHUMYME 3HEpro3aTpar Ha rojady BOJbI

k . H .
y £

L > min , (8.24)
i=1  N;

KOTOpasi NpONOPLMOHAIbHA 3aTpaTaM 3JIEKTPOIHEPTUH,
1€ Qg - MAKCUMaNIbHAS JOMYCTUMAsi BEJIMYMHA BOJOOTOOpPA, COOTBETCTBYIO-
1asi yTBepKACHHBIM SILTyaTallMOHHBIM 3aracaM MOJ3eMHBIX BOJI;
H; - Hanop Hacoca 1-if CKBaKUHBI;
1; - K.IL.JI. HACOCHOT'O arperaTta, yCTAHOBJIEHHOI'O Ha i-i CKBa)KHHE.
Pemenue »ToM 3a1a4n OCyIIECTBUMO, €CJIA MPUHSATh, YTO

H=S8;+H+Ah;, (8.25)

Tac S,' - I‘JIY6I/IHa AUHAMHUYCCKOI'O YPOBHA B CKBAKUHC OT YCTbiA, M,
[‘[,' - Hariop, paSBI/IBaeMBIﬁ HaCOCOM Ha YCTbBC CKBAKHUHLBI, M,
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A h; - OTepu HaIMopa B BOJONOIBEMHOMN TpyOe, M;

Benuuunnsl S; 1 H; N0A1at0TCs HEMMOCPEACTBEHHOMY M3MEPEHUIO U, KPOME TOTO
3HAYEHHUS UX MOXHO CBSI3aTh C BEJIMYMHOM 1e0OUTa CKBAXKUH MPOCTHIMU 3MITUPU-
YECKUMHU 3aBUCUMOCTSIMU BUJIA:

Si=f Q1 O 0s, O); (8.26)

Hi :f(Q], Qg, Q3’ ....Q,‘, Z) , i<n (827)

OTH 3aBUCUMOCTH MOKHO NPEJCTaBUTh B BUJE JIMHEWHBIX ypaBHEHUH, K03 du-
LUEHTHI KOTOPBIX B 1 C onpenensoTcss pelIeHneM CUCTEM JINHEWMHBIX YpaBHEHUI
BHJIA:

S, = (B,0,+ B, )i=1.n (8.28)
1

Hi:zn:(cilQiﬁ+Zy,'—Zl)+Zy,»—Z,i=l...n (8.29)
i

rjae Zy; - OTMETKH YCThEB CKBaXXUHBI, IPUYEM DJIEMEHTHI MaTpull S, H, Q,; ABi-
IOTCS HEMOCPEJICTBEHHO M3MEPEHHBIMH, a MOKa3aTelu CTENeHu [3 ycTaHaBIHBa-
FOTCSI IMITUPUYECKH.

XapakTepUCTHUKU HACOCHOT'O0 000PYIOBaHUS KaXKI0M CKBaXHUHBI, KOTOPbIE U
ABIIAIOTCS PE3yJbTaTOM BbIOOpa Mo Kputepuio (8.24), MOKHO MPEJCTaBUTh B BU-
ne:

ol

H,—Ah, =4, +> A,0/ (8.30)

n,=E,;+2 E,0F, (8.31)

e Ay, Ani, Eoi, E, - TapaMeTpbl, alllIPOKCUMUPYIOIINE XapaKTEPUCTHKY, a 3HaUe-
HUS Q@ ¥ P ONPEIEIAIOTCS JUIIh TOYHOCTHIO allIPOKCUMAIIAN JJI KaKI0W CKBa-
’KUHBI, MOYKHO BBIOpATh HACOCHI U3 MMEIOMIETOCS MHOXECTBA {I}, MakcuMaIbHO
YIOBJIETBOPSIIOIINE STUM TTapaMeTpaM.

CrnenmyeT y4decThb, YTO B IPOIECCE IKCIUTyaTalll BOJ03a00pa ¢ TCUCHUEM
BPEMEHH PEXUM €ro paboThl MpeTepreBaeT U3MEHEHHs. JTO 00YCIOBIEHO Cpa-
OOTKOH DKCITyaTallMOHHBIX 3allacoOB MOJ3EMHBIX BOJI, N3MCHCHHUEM XapaKTepH-
CTHK YCTaHOBJIEHHOTO TEXHOJOTHYECKOro O00OpyAOBaHUsS W TPyOOIPOBOJIOB.
Kpome TOro, BO3HHKAIOT YCJIOBHS, IPH KOTOPBIX OJHH CKBA)KUHBI BBIXOMST W3
CTpOSI, TOSBIISFOTCS BO3MOKHOCTH BKJIIOUCHHS OTPEMOHTHUPOBAHHBIX WU BHOBH
poOypeHHbIX CKBaXXHH. B 3TOM ciiydae ycioBue (8.24) mepectaHeT coOIroaaTh-
Csl, 4TO MPUBEJET K HEOOXOMMOCTH TTIOBTOPHOTO PEIICHUS 3aJ1a4d ONPEACICHUS
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palMoHaIBHOIO pexkuMa padboTsl Bojo3adopa. IIpu 3ToM mojsexar KOppeKTH-
POBKE mapameTphl ypaBHEHUN. Takne KOPPEKTUPOBKU MOTYT MPOBOJUTHCS MTyTEM
CONOCTABJIEHUS U3MEPEHHBIX BeIWYUH S, J U H ¢ BBIUKACIECHHBIMHU C IMOMOLIBIO
KO3 (PUIIEHTOB COOTBETCTBYIOUIUX MOMPABOK.

VYcnoBueM peHTa0enbHOCTH MPHU MEePexXoji€ Ha HOBBIM pexuM HKCIUTyaTa-

1Y BOJI03a00pa OyIeT SBISATHCS:

> a[Q;’f’f—Qélf’fJ>3, (8.32)

rae Q;, H, n; - napaMeTpsl HOBOTO peXXUMa, orpejesemMbie ycinoBueM (8.24);
0 - KO3 PUIMEHT, MepeBOASIINI MUHUMU3HUPYEMOE BbIpa)KEHHE B CTOMMOCTD;
3 - 3aTpaThl M0 MePexoly Ha HOBBIN PexXuM, pyo.

OmnucaHHasg METOJMKAa MOJEIUPOBAaHUS ACHCTBYIOIUX BOA03a00pOB MOJI-
3€MHBIX BOJI MMO3BOJUT HAXOAUThH PALIMOHATBHBIE PEKUMBI UX PAOOTHI, ONUPASICH
Ha SYMIIUPHUYECKHUE BEJIMYHUHBI, HEIOCPEACTBEHHO JIOCTYIHbBIE U3MEPEHUIO.

[IpocToTa momydeHus: HEOOXOAUMBIX JTAHHBIX, HECIIO)KHOCTh MaTeMaTHye-
CKOTr'0 ammapaTa MOJEIHU U BO3MOXKHOCTb ero peanuzanuu Ha [I9BM no3Bosser
IIMPOKO HCIOJB30BaTh MpEJIaraéMyl0 I'€OrMJIpaBINYECKY0 MOJENb JAEUCTBYIO-
11ero Bogo3adopa.

8.5.4. OnTuMu3aiys ypoBEHHOTO peXUMa 3aracHO-PEryIUpYyIOLIero
pesepByapa

PaccmarpuBas cuctemy: BOJIOHOCHBIHM IJIACT - CKBaKMHA - HACOCHI | MOIb-
eMa - pe3epByap - HaCOCHasl CTaHLMsl 2-TO MOJIbEMa MOXKHO 3aKJIIOYHUTh, YTO OII-
TUMaJIbHBIN peXuM pabOThl JAHHOW CUCTEMBI OMPENESETCs PEKUMOM BOJOIO-
TpeOJIeHNUsT U YPOBEHHBIM PEKHMMOM 3alacHO-PEryJupYIOIIEro pe3epByapa IMpu
MOCTOSIHHOM PEXKHUME MOJa4H BOJIbI U3 CKBAXKHH .

[eneBast GpyHKIMS UMEET BUA:

t

K

=0y tj (B (1) + P, (1), (8.33)

e f,- HayaJdbHBI MOMEHT BPEMECHH,

t, - KOHCUHBbI1 MOMEHT BPEMEHH, U,

P;(t) u P5(t) -MoIHOCTb HACOCOB 1-TO U 2-TO MOABEMOB, KBT;

0 - CTOUMOCTbD 3JIEKTPOIHEPTHUH C YUETOM JBYXCTAaBOYHOTO Tapuda;

¥ - K03 PUITMEHT HEPABHOMEPHOCTH PACXOJ0BAHUS JIEKTPOIHEPTUH;

7 - BpeMs paboThl BOJ103a00pa B oy, CYT.

B o6mem ciyyae nmpu MuHUMH3AIMUA (QYHKIUUA [ETd Ha peliaeMyro 3ajady
HaJaraloTcsl CJICAYIOIINE OrpaHUYeHUs - JIeOUT, MOHMIKEHHUE YPOBHS B KaXKIOU
CKBQ)XMHE M B KOHTPOJUPYEMBIX MbE30METpaX IUIacTa HE JIOJDKHO MPEBBINIATH
JOTTyCTHUMOTO.
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IIpouiecc mpoTekaHusi BOJIbI Ye€pe3 pe3epByap, CBA3AHHBIN CO CTaHIUEH 2-
ro IMojabeMa OIKUCHIBACTCS OOBIKHOBEHHBIM nHUbdepeHInanIbHbIM ypaBHEHHEM
MIEpBOTO MOPSIKa:

O(H.)=0,(1)+F dg . (8.34)

rae Q (H,) - npou3BOIUTENBHOCTD BOJ03a00pa KaK (PYHKLMS OT YPOBHS BOJbI B
pesepByape, M /d;
Oy(t) - 3ananHbIi Tpa@uK BOJONOTPEOICHHUS, T.€. paCX0]l BOJbI B JaHHBI MOMEHT
BPEMEHH, M/,
H, - ypoBeHb BO/IBI B pe3€pBYyape, M;
F - momma b MoBEPXHOCTH BOJBI B Pe3ePByape, M ;
! - BpeMs, 4.

3aBucumocth Q (1) - IpeAnoiaraeTcs 3aIaHHOM M OMUCHIBAET MOTPEOHOCTH
B BOJIC B OIpEJENCHHbIN Mepuos BpeMeHHu. 3aBucumoctb J(H,) MoxeT ObITh
YCTaHOBJIEHA JINOO HATYpHBIMU M3MEPEHUSIMU JJIsl IEUCTBYIOIIUX BOJ03a00pOB,
7100 ¢ MOMOIIBIO pacyeTa Mpu MOJAEIMPOBaHUHU PabOThl Bojo3abopa. HauanbHbrit
YpOBEHb BOJIbI B pe3epByape MOKET BblOMpaThes mpousBoiabHo H, (1,) = H,,, HO
€ro ONTUMAaJIbHOE 3HAYEHUE 3aBUCUT OT KOHCTPYKTHBHBIX, THJIPOTEOIOTMYECKUX
U Apyrux (pakTopos.

Jlns onpenenenus 3aBucumoctet Q(H,) n P;(H,) ucnonb3yercs nporpaMmma
[T «Wells», moaenupyromias paboTy Bojgo3abopa ¢ y4yeToM B3aUMOICHCTBHS
BOJIONIOABEMHOT0 000PYIO0BaHUs, BOJOHOCHOTO IUIacTa, CKBRXUH U COOPHBIX
BOJIOBOJIOB.

MormHocTh P, (1) HaCOCHBIX CTaHIIUN BTOPOTO MOJIbEMa OIpPECIsIeTCs Mo
3aiaHHOMY rpaduky BojgonorpedneHus Q; (1)

p (2 ) (83)
n, ()

CpeJIHSISI MOLLIHOCTL,I_J 3a IICpUoOa &, — tp NPpCACTABISICTCSA B BUJC:

1 +Qt(t)H2(t)
tK_tOI Pl(t) nt(f) i (8.36)

~l

Pacuer onTHManbHOTO YpOBEHHOTO peXHMa pe3epByapa Bojo3adbopa
CBOJIUTHCA K PELICHUIO CUCTEMBbl YPABHEHUN OJHOBPEMEHHO C MOUCKOM
MHUHHMYMa 1eJIeBON (DYHKITHU.
Munumym @ynkyuonana oocmueaemcs npu

oyP=0 (8.37)

Jliist penienust 3a1a4uu MPUMEHEHa YHCIIEHHAs! MPoLielypa TOUCKa MUHUMY-
Ma (pyHKIMOHAA (CpeIHEN MOIIHOCTH 3a MEPUOJ) C OHOBPEMEHHBIM ONpE/EIIe-
HueM pynkuuu Hz(z).
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8.5.5. Meronuka aHanu3a v pa3pabOTKU HAJIaI0YHBIX MEPOIPUITHI

OCHOBHBIMM TIapaMeTpaMHy, UMEIOIINMH pelllaolllee 3HaUeHHe Mpu pas3pa-
00TKe HAJIaJOYHBIX MEPONPUATUHN, SIBISIOTCS:

-MaKCHUMAaJIbHO BO3MOXHBIC JCOUTHI CKBKHH, OMPEACIsAeMbIe KaK OINBITHBIM ITy-
TE€M, TaK M TIOCPEICTBOM aHaln3a TWHAMUKHA YACTHHBIX JEOUTOB OTHCIBHBIX
CKBaXHH C TEYCHHEM BPEMEHH,

-BIIMSIHYE Ha TMapaMeTphbl CKBaKWH KOHCTPYKIIMHM M MHTEpBaJia Mocaaku GUiIbTpa,
CpOKa M peXnmMa dKCIUTyaTallii CKBaKUHBI U TIP.

-YACIbHBIC 3aTPAThI AIIEKTPOIHEPTUHU IO KAXKIOW CKBaKUHE

OcHoOBHas OIIEHKa XapaKTEPUCTUK O0OOPYIOBAHMS M PEKUMOB pabOTHI BO-
n03a00pa MPOU3BOJUTCS C MOMOIIBI0 UMUTAIIMOHHOW MaTEMaTHYECKOH MOJETU
BOJ103a00pa.

[lonyyeHHsle B pe3yibTare pacuera pabdoyero pekuMa TUAPaBINYECKHE
XapaKTEePUCTUKH (COMPOTUBIICHUS, MOTEPU HAIMOpa M CKOPOCTH IO y4acTKam
COOPHBIX BOJOBOJIOB, BOJIOTIOIBEMHBIX TPYO W JTMHHMA MOAKITIOYCHHS) TIO3BOJISIOT
OTMPENCTUTh YYaCTKH TPYOONMPOBOJHON CETH C TOBBIMIEHHBIMH CKOPOCTSIMHU
IBW)KCHUS BOJBI; C HEJAOTPY)KCHHBIMU 110 PacXOAy, HO CO 3HAYUTEIbHBIMH TOTE-
psiMu Hanopa. J{anHas uH@opmalnus sSBISETCS OCHOBOM K pa3pabOTKE COOTBET-
CTBYIOIIUX MEPONPUATHN (TTPOKIIAIKA TOTOTHATEIBHBIX TPYOOIIPOBOAOB, 3aMeHa
TpyO, PEMOHT apMaTyphl, IPOYUCTKA TPYOOIIPOBOIOB).

[TporpaMMoii mpenycMOTpeH paloHATBHBIA BHIOOP HACOCHBIX arperaTtoB
U3 CYHIECTBYIOILIEro Ha Boj03abope o0OpyJdoBaHUs, a TaKKe U3 KaTajora Haco-
COB.

[Tpu aHanmu3e 3TUX Pe3yabTaTOB MOTYT BO3HUKAIOT APYTUE BAPUAHTHI PACCTAHOB-
KM HAaCOCOB, PacdeTbl KOTOPBIX C MOCHEAYIONIeH TEXHUKO-I)KOHOMUYECKON OIeH-
KoM onpenenstor 3 HEKTUBHBIN BapHaHT.

C TmoMOIIBI0 MaTeMaTHYeCKOW MOJENH MOTYT OBITh NMPOAHATU3UPOBAHBI
pa3nuYHble BapHaHThl U3MEHEHMsI PacueTHOM CXeMbl BOJI03a00pa, MapaMeTpoB
BOJIOHOCHOTO KOMILJIEKCa U BOJOMOJBEMHOTO OOOPYIOBaHUS JIsl ONpeeiIeHUs
MEPONPHUATUN, HANPaBICHHBIX HA YIYYIICHUE JKCIUTyaTallud W TEPCIEKTUBHOE
pa3BuTHE BoJ103a00pa.

OnepaTuBHBIA peXUM pabOTHl BOJ03a00pa MOXKET XapaKTepU30BaThCs MEPUOIU-
YECKUM OTKIFOUYCHHEM - BKIIFOUEHHUEM BOJI03a00PHBIX CKBaKUH B 3aBUCUMOCTH OT
pexxrma paboTbl HACOCHBIX CTaHIMK 11-ro moabeMa u pe3epByapos.

['paduk oTkIrOYeHMST HanOOIee HEIKOHOMHUYHBIX CKBAYKHH MOYKET OBITh I10-
Jy4eH TpU BapHAHTHBIX pacueTax Mojenu Ha DBM. CpaBHeHHEe CyMMapHOH Mpou3-
BOJIMTENILHOCTU BOJ103a00pa C YTBEPXICHHBIMH 3aracamMu MOA3EMHbBIX BOJ IO Ka-
teropusiM A+B 1o3BosieT onpeaeauTh BO3MOKHBIE PE3EPBBIL.

Ecnmu  o6mas npou3BOAUTEIBHOCTh BO/I03a00pa oOecrneunBaeTcs Koauye-
CTBOM CKBaXXMH IPEIyCMOTPEHHBIX MPOEKTOM, C YUETOM PE3EpBa, CIEAyeT MpoaHa-
JM3UPOBATh MPUYNHBI CHUKECHUS TEOHTA MO KaKIOW CKBOKWHE M OTPEICIUThH Me-
PONPUATHA 10 MHTEHCU(UKAIMKU BO00TOOpa. [Ipn OTCYyTCTBMHM BO3MOYKHOCTH WH-
TeHCU(UKAIIMH HEOOXOAMMO PACCMOTPETh BOMPOC MepeOypHBaHUS OTIACIBHBIX
CKBKWH U CTPOUTEIHCTBA HOBBIX ISl IOCTVMYKEHUS MIPOSKTHOHN MPOU3BOIUTEIHHO-
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cTH Bomo3abopa pabOTAIIMMH CKBOKMHAMHU 0e3 ydera pe3epBHBIX. PezepB ckBa-
KMH YCTaHOBJICH W3 PaBEHCTBA JCOMTOB KAKIOW CKBaXWHBI. [loaTOMY /I pasHo-
JNCOUTHBIX CKBRXHH PE3ePB PECKOMEHIYETCS YCTaHABJIMBATH IO CPEIHEH IPOM3BO-
JAUTEHHOCTH OJTHOM CKBa)KHHBI JAHHOTO BOJ03a00pa M MPOIICHTY pe3epBa Io IMpo-
U3BOJIUTEIILHOCTH BOA03a00pa.
KonryecTBo pe3epBHBIX CKBKUH ONPEACIIACTCS Kak
,
m=2_
Q, (8.37)
rae Q. - cpenHHi NEOUT OTHOM CKBaKMHBI BOJ03a00pa, M/Jac;
Q' - TpeGyeMBlii pe3epB 10 POM3BOAUTENEHOCTH BOI03a00pa, M /.
Q'=m'Q, (8.38)
m - TpeGyeMoe KOJTHYECTBO PE3EPBHBIX CKBAXKUH I10 IPOCKTY;
O, - IPOCKTHBIIT IEOUT OIHOMN CKBAYKUHBL, M/d.
[Tpr 3TOM KOJMYECTBO PE3EPBHBIX CKBAKWH, OMPEACICHHBIX Ha CTaJUW HAJIAJKH,
JIOJDKHO OBITH HE MEHEE MTPOCKTHOTO, T.C.
mzm' (8.39)
JlaHHBIC BOCCTAHOBJICHHS YPOBHS BOJIbI B CKBRYKHHE U YACIbHBIC JTCOUTHI
MO3BOJISIIOT CO CBEJICHUSIME O TTOSIBJICHUU ITECKOBAHMSI, a TaK K¢ XUMHUYECKOM U
MHUKPOOHOJIOTMYECKOM COCTABE KOJIbMATAHTA CJIEaTh BBIBOJIBI O COCTOSHUM (DHITh-
Tpa CKBaYKUHBI, HCOOXOAMMOCTH MTPOBEIACHUS JOMTOJHUTEIHLHOTO O0CIIC0BAHUS 1
PEMOHTA CKBa)KUHBI.
Tak, cHIKEHHE YAeTbHOTO JIe0UTA 10 OTHOIIICHUIO K TICPBOHAYATIBHOMY
CBHUJICTCIIECTBYET O KOJIbMaTaXe (DPUIbTPA CKBAKUHBI, B JAHHOM CiTy4ae TpeOyercs
MIPOBOJIUTH PabOTHI 0 BOCCTAHOBJICHHIO JcOWTa CKBaXWHBL Ilo mMarepmanmam 00-
CIICIOBaHUSI TIApAMETPOB HACOCHOTO OOOpPYIOBAHUS OIMPEICISIOTCS MaKCHMAIILHO
BO3MOJKHBIC JICOUTHI M3 YCJIOBHI IMECKOBAHMS U JIOITYCTUMOTO YPOBHS BOJIBI B CKBa-
KHHE.
B ocHOBe aHayimM3a JIGKUT CPaBHEHHE SKCIICPHUMCEHTAIBHBIX JAHHBIX C JaHHBIMU
THJIPOTCOJIOTUICCKUX U3BICKAaHUH.

9 OcobeHHOCTH MPOEKTUPOBAHUS YCTAHOBOK 00€3KeNe3uBaHUE U
JIEMaHTaHaIMsl BOJbI B BOJOHOCHOM ILJIACTE

Texnonorus o0e3kejIe3uBaHUS U J€MaHT'aHallu1 BOJAbI B BOJOHOCHOM IlJIa-
CTC COCTOUT B IIPOUICCCC HACBINICHUA BOIBI KUCJIIOPOAOM M 3dKa4KMW B BOJOHOC-
HBIN IJ1aCcT, B KOTOPOM IPOUCXOOAT XHUMHUYCCKHUC (3& CUCT YBCIIMUCHUN OKHCIIN-
TCJIIBHO — BOCCTaAHOBHUTCIIBHOI'O ITOTCHIOMAJIa BOJOHOCHOI'O I'TaCTa — Eh 0 200 —
600 mV) u MI/IKpO6I/IOJIOFI/I‘ICCKI/IC MMpOHCCChI OKUCIICHUA U OCAXKICHHA IKCJIC3a
U Mapratia, 1mocJjic 4€ro O4YniiCcHHasa BOAa 336I/IpaeTCH H 1104acTCA HOTpe6I/ITeJIIO
122/,

Bona u3 B0ﬂ03360pa, BOJOIIPpOBOJAA WUJIN PC3CPBYAPOB HACBIIIACTCA KHUCIIO-
pPoaoM BO3ayXa IHOCPCACTBOM cnenyalbHON KOHCTPYKIHUH IKCKTOPA HIN KOM-
mpeccopa. O6OFaHICHHa$I KHUCJIOPOAOM BOJA 3aKAYUBACTCA B BOJIOHOCHBIN I1JIACT
4epe3 CKBAKUHY U BBITCCHACT BOKPYT €€ MMOJA3CMHYIO BOJAY HA BCJIIMYNHY 3dKa-
YyeHHOro oobeMa BOJBbI, CO31aBast TCM CaMbIM 30HY OKUCJICHUAI. B »T011 30HE BHa-
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yajie Kucyiopo - O, BCTynaeT B peakiuio ¢ paCTBOPEHHBIM B MTOA3EMHON BOJIE
’KEJIE30M B JIByXBaJICHTHOU opMe U 0Opa3oBBIBAET Ha MOPOJI€ BOJOHOCHOTO
IUIacTa HEPACTBOPUMBIE OTJIOKEHUs rapookucu xene3a — Fey(OH); mpu atom
YBETMUMBACTCS BhIAEICHHE yriIeKkucioro rasa — CO, (Ha okucnenue 1 mr Fe™
unet 0,143 mr O, conpoBoxkaaemoe BbiaeneHueM 1,6 mr CO;) .
B nepuon nocnenyroieil OTKauku BOJAbI 3TH OTIOXKEHHUS TUAPOOKUCH Ke-
J1e3a BOJOHOCHOTO ILIACTA a/ICOPOHPYIOT HOHBI pacTBopuMoro Fe 3 Heoun-
IIEHHOW MOA3EMHON BOJIbI 10 MOMEHTA UCTOILIEHHUSI €ro aJcOpOLUOHHOTO MO-

TEHIMaja, MOCcje Yero HAaUMHAETCS POCT COJEPKaHUs JKeJle3a B BOJIE.

Ha cnenyromiem stamne 3akauku B BOJIOHOCHBIN IIACT BOJIbI, COJEPIKALUI-
cst B Hell KMCIOpOJ] BCTYIACT B PEaKIMio ¢ ancopOoupoBaHHeiM  Fe'”, o6pasys
HOBBI€ OTJIOKEHUS THIPOOKHMCH >Kelie3a M HOBBIM aJcOPOLIMOHHBIN MOTEHIIMAI,
IPU 3TOM BOKPYT CKBaKMHBI BO3ZHMKAET 30HA OKUCIICHMSI U OCAXICHHS XKeyesa.
3akayka B CKBaXMHY BOJIbI, OOOTAILEHHON KHUCIOPOJAOM BO3JYyXa, IJIUTCS OT OJ-
HUX JI0 TISITU CYTOK, M 1ocjie 3 — 5 4acoB BBIAEPKKH, B TEYEHUE KOTOPOM MPO-
UCXOJST OKHUCIUTEIbHBIE MPOLECCHl MO BHEIIHEW TpaHHIE 30HbI, IOCJIE YEero
HAaYMHAeTCs] OTKauKa YUCTOM BOJBI Oiarojaps TOMY, 4TO TOJ3€MHAasi BOJa IMpPoO-
XOIHUT 4epe3 30HY OKHCIICHUS M OCakaeHHs, U pacTBopenHoe Fe'” cHoBa ajcop-
OUpyeTCs THIPOOKHCHIO Keye3a.

[Ipu oTkauke HaxonAIIMECSd B MOJA3EMHBIX BOJAX PAaCTBOPUMBIE COEIHHE-
Hus xene3a — Fe n mapranua — Mn yacTUYHO ocefjatoT Ha OOJIBIIOM PACCTOSIHUU
OT CKB2KMHBI HA TOPOJIE BOJOHOCHOTO IJIACTa, TEM CAMbIM HECKOJBKO CHHXKAIOT
ero npoHumaemMoctb. OAHAKO C KaXI0HM IMOcieayrounel 3akauykoi o0oraieHHoM
BOJIbl 30HA OKMCIIEHUS U ocaxaeHus Fe, rie mpoucXoAsT OKHUCIHUTEIbHbIE IPO-
L[ECChI, TOCTOSIHHO PACIIUPSIETCS U OTOJIBUTAaeTCs BCE JaIblIe OT BOJ03a00pHOM
CKBQ)KHHBI, YeM MPAKTUYECKHU UCKIIOYAEeTCsl KOJIbMaTaXX BOJOHOCHOTO IUIacTa.

Kenezobaxrepuu (Galionella ferruginea, Leiptotrix ochraceae, Crenotrix
polispora), cuHTE3UpYysl OPraHUYECKHUE BEIIECTBA U3 HEOPTAHMYECKUX ISl CBOEH
KUZHEJEATEIbHOCTH, MOJYyYal0T HEPTUi0 JJisi OOMEHA BEIIECTB OT OKHUCICHUS
xenesa. [ monydeHuss 1 Mr CHHTE3MPOBAHHOTO OPraHMYECKOTO BELIECTBA XKe-
ne3obakTepuu OKHCIIOT 279 mr Fe'?, oGpasys mpu 3ToM 534 MI THAPOOKHCH
xKeesa.

Jnist  oOe3xene3uBaHUs U JAEMaHTaHAIMM BOJABI B BOJJOHOCHOM ILTACTe
MPUMEHSIOTCA JIBE TEXHOJIOTMYECKUE CXEMBI  C Pa3eIbHONM U COBMEIIEHHON CH-
CTEeMOM HarHeTaHus 1 3a00pa MOJ3eMHBIX BO/I.

XapakTepHbIM a1 TepBoit cxembl — «Vyredox»  ABISETCS HaIU4Me
LHEHTPAJIbHON B0/103a00pPHON CKBAKUHBI U HECKOJIBKUX €€ OKpPY KAIOIIMX HarHe-
TaTeIbHBIX CKBAXXWUH JJIA 3aKadyku Bojabl (puc. 9.1), KoTopble Ienecoodpa3Ho
MPUMEHSTH ISl HETITYOOKUX BOJIOHOCHBIX TOPU30HTOB (110 50 M)

Bo BTOpoil cxeme nns 3a0opa | IS 3aKaYKU BOABI IKCIUTYyaTUPYEMOI'O
BOJIOHOCHOT'O TJIacTa UCIOJIb3yeTCsl 0JIHA CKBaxkuHA (puc. 9.2).I1pumenenue nau-
HOM cXxeMbl o0e3KeNle3uBaHusl CIeAyeT MPUMEHATh MPHU COJEPKAHUM dKele3a B
noa3zeMHou Boje 1o 10 mr/m u mapranua — a0 0,5 mr/i.
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Puc. 9.1. HpI/IHL[I/IHI/IaJIBHaH cxeMa 00e3Kele3uBaHusg | ACMaHI'aHallii1 BOJAbBI B BO-

JOHOCHOM IIJIaCTC C paSIICHBHOﬁ CUCTEMOM HAarHETaHUs U 3a6opa IIOA3C€MHBIX BO/

1 — HarHeTaTenbHas CKBOXXHMHA; 2 — BOJ03a00pHAs CKBaAKUHA 3 — MOTPYKHOM HACOC;

[TpoekTupoBaHuEe CUCTEMBI 00€3KENEC3UBAHNS U IEMAaHTaHAIIUA BOJBI B BO-
JOHOCHOM IIJJacTé Ha B0/03a00pe HEOOXOIMMO OCYIIECTBIIATH TOJBKO IIOCIHE
MPOBEJICHUS MPEANPOEKTHBIX HCCleNoBaHUN (IpoOHOE 00e3xene3uBaHue U Je-
MaHraHalus) B MPOILECCE WM MOCIE BHIMOIHEHUS padoT M0 JEeTaabHOM pa3Be-
K€ MECTOPOXKICHHSI TIOA3EMHBIX BOJI.

[lenp MpeANMpPOCKTHBIX MUCCIIECIOBAHUA — OMPENCTUTh TEXHOJIOTUYECKYIO CXE-
My W PErJaMEeHT YCTAaHOBKH O0€3)KeJIe3MBAHU M JEMaHTaHAIIMd B BOJOHOCHOM
TuIacTe.
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1 — obcannas Tpyba; 2 — Orpy>kKHOM Hacoc; 3 — BOJIONOIbEMHAs KOJIOHHA TPYO; 4 — 3aBMXKKA; 5 — BojoMep; 6 — HAaOPHBIN
TpyOOIpPOBOA; 7 — BOJOBO3IYIIHBIN CMECUTEIIb (3KEKTOP); 8 — KilamaH JJisl BhITycka Bo3ayxa; 9 — kaBepHa; 10 -koMmmpeccop

Pucynox9.2 . [lpuHuunuanbHas cxeMa 00e3ene3uBaHrs BOJbl B BOJJOHOCHOM IIJIACTE€ C COBMEILIEHHOM CUCTEMOW HarHe-



[IpennpoekTHbIC HCCIACAOBAHUS JOJDKHBI BBITOJHATCS CICIHATU3HPOBAHHBIMU
OpraHU3aIMsIMHU U BKIIOYATh B ce0s CIICIYIONINE BUABI Pa0bOT:

[IpenBapuTenbHbIN BHIOOP TEXHOJIOTUUECKON CXEMBbI 00€3)KeJIe3UBAHUS U JIe-
MaHTaHAIlMU B IUTACTE UCXOJIS U3 THIPOTCOJOTHYECKUX U THIPOXUMHUYCCKHIX
YCIOBUN U OTpEJETICHHE MECTA PACIIOJIOKEHUSI.

Pa3paboTka mpoekTa TEXHOJIOTHYECKOW OCHACTKU OMBITHOM YCTAaHOBKH, Me-
TOJIMKY ¥ TIPOTPaMMbl TIPOBEJICHUS OMBITHO-TEXHOJIOTHYCCKUX PabOT.
N3roroBneHrne 1 MOHTaX HEOOXOAUMOTO 00OPYAOBaHUS CKBAKUH.

[TpoBeneHmsI TaOOPATOPHBIX M MOJIEBBIX OMBITHO-TEXHOJIOTHYECKUX pabOT I10
WCCJICIOBAHMIO IMHAMUKNA M Ka4eCTBa MOJ3EMHBIX BOJI 110 (PU3HUCCKHM,
XUMHYECKUM U MUKPOOHOJIOTHYSCKUM ITOKA3aTEIAM TIPH 00€3KEIC3UBAHIH (
JeMaHTaHaI[MH ) OA3EMHBIX BOJI.
O6paboTKa pe3yJbTaTOB OMBITHO- TEXHOJIOTHYECKUX HCCIIEJOBAHUN U OIpejie-
JICHUE HEOOXOUMBIX TAHHBIX JUIS IPOSKTUPOBAHUS YCTAHOBOK.
OCHOBHBIMH TEXHOJIOTUUECKUMH TMapaMeTpaMu YCTAaHOBOK 00€3KeIN3H-
BaHMS B BOJJOHOCHOM IIJIACTE SIBJISIFOTCS COOTBETCTBEHHO pacxol - O; U BpeMsl —
¢, 3aKauku, pacxof - O, U BpeMs - f, OTKA4KH, 00ECIeYUBaIOIINE OUUCTKY BO-
JbI 0 HOPMATUBHBIX TPeOOBaHMI U C TpeOyeMOW MPOM3BOIUTECIBHOCTHIO BO-
nozaodopa - Q.

Ha Bomozabope nomkeH ObITh peaycmMoTper 20% pesepB BO03a00pHBIX
CKBa)KHH, KOTOpBIE obOecreyaT HeoOXOIUMbIN pacxo] 3aKauKku, YTO He MOTpedyeT
CTPOUTENHCTBA AOMOJIHUTEIBHOIO KOJTUYECTBA CKBAYKHH.

[lo meTomoIOrMM pacyeTa CKBaXKMHHBIX BOA03a00pOB, M3JIOKEHHOW B TiaBe &,
OTIPEIENISIIOTCSL cXeMa BOJ103a00pa, KOJIUYECTBO U JeOUTHI ckBaxuH. [Ipu sTom
pacxoj OTKaukH - ), IPHHUMACTCS paBHBIM 1eOUTy - Q..

Hcxonss w3 KOHCTPYKTHUBHBIX OCOOCHHOCTEH CKB)KMHBI W €€ IapaMeTpoB
(ynenpHOrO N1eOUTA, TOJOKEHUSI CTATUYECKOTO YPOBHS, THJIPABINYECKUX XapaK-
TEPUCTHK BOJONPHEMHOW YaCTH CKBAKHMHBI), a TAK)KEC HAIMUUSA W30BITOYHOTO
JABJICHUS Ha YCThE CKBOKHHBI, HCOOXOIUMOTO IS 3a]]aBJIMBAHUS BOJBI B IJIACT,
OTpeNeIAeTCS] MaKCUMAJIbHO BO3MOXKHBIM — PacxoJl 3aKauku, KOTOPBIA MOXKET
obITh 0.,< Q..

JIJIsl CKBOKWHHBIX B0JI03a00POB MOJ3EMHBIX BOJ, COCTOSIIUX M3 7 — CKBaXHH
(n>2), 3a IepuoJl OTKAYKU OYHUIIICHHOW BOJBI U3 OJTHON CKBKHWHBI B OCTAJIbHBIX
CKBa)KHMHAX JIOJDKHA OBITh TIPOBEJICHA «3apsiKay, T.€.

t, = ty:(n-1) (9.1)

I[JISI OIMHOYHBIX CKBAXWH, IMOAAOIINX BOAY HCIOCPCACTBCHHO B BOJOIIPO-
BOJHYIO CCTh, BPCMs 3aKa4KH - t; ONPCACIACTCA UCXOOA W3 HAJIN4YUA PE3CPBa
MOH.IHOCTCﬁ N 3aI1aCHO-PCTYJINPYIOIIUX CMKOCTCﬁ, a TaKKC CO3JaHUA HE00XO0-
AUMBIX pasMCpPOB 30HBI OCAKIACHUS KCJIC3a.

OHpCI[CJIeHI/IC OTHUX JAaHHBIX, HaXOJAIIHWXCA B HpSIMOﬁ 3daBUCHMOCTH OT XapaKTcC-
PUCTHUK BOJbI ((1)I/ISI/IquKI/IX, XUMHYCCKHUX U MI/IKpO6I/IOHOFI/I‘{CCKI/IX) 1 BOAOHOC-
HOT'O 11Jj1aCTta (FCOJ’IOFI/IIICCKI/IX, q)HHBTpaHI/IOHHBIX N TCOXUMHNYCCKUX H I[p.), B OC-
HOBC pPAaCUCTa KOTOPBIX JICKAT IMAPaAMETPbl KWHCTUKHU a):[cop6u1/11/1 KHCJIopoJda 110-



pOJI0ii TacTa (3apsaKa) W KHHETUKH OKHCIICHUS ABYXBaJCHTHOTO XKelle3a, MPe/i-
CTaBIIICT OMpPEICIICHHBIC TPYJHOCTH CBSI3aHHBIE C HEOOXOUMOCTBIO MTPOBEICHUS
MpeaBapUTEIbHBIX HUCCIEI0BaHUM (IIPOOHOTO 00€3KeNe3uBaHMs) HEMOCPe-

CTBEHHO Ha BOI03a00PHBIX CKBa)KI/IHaQ tMemz[y fp W 1, CyIIECTBYET 3aBI/I€51-2
MOCTb / 22/ t,=4: :

o

C .
In| % —1
¢ 0,3
rne A=1+—=— U B=———""—=;
ﬂCFe(,“ ﬂo‘Fe“CFe(,“

p = 0,143 — crexuomeTpruyeckuii K03PQPULIKEHT, COOTBETCTBYIOMIMI JOMYIIIe-
HUIO, YTO JUIsl OKuciIeHus 1 mr xkene3a pacxoayercs 0,143 Mr kuciopona;

2+
o - KOHCTaHTa CKOPOCTHU OKUCJICHHA Fe KHUCJIOPOIOM, aﬂ00p6I/Ip0BaHHBIM Ha

Fe™
[OpoJiax IJacTa;
C,,:» - MCXOJHAs KOHLCHTPALHS IBYXBAJICHTHOI O XKelle3a B BOJIE, MI/IL;

f, U t; — COOTBETCTBEHHO BPEMs OTKAUKHU U 3aKauKH, Y;

0, 1 Q, - COOTBETCTBEHHO PACXOJ OTKAYKH M 3aKAYKH, M /d;

§ - KOMIUIEKCHas BEJIMYMHA, XapaKTepU3ylollas yAeIbHYI0O HOPMY aacopOuuu
KHCJI0pOJa IOpOoJaMu IJIacTa.

HewusBecTHbie mapamMeCTpbl KHHCTHKH O o u C ONPCACIIAOTCA 110 JaHHBIM

u3Mepenut C . ... = f(l,;), MOIy4aeMbIX NPHU MPOOHOM 00€3XKENE3UBAHNN U3 3aBU-

CHUMOCTHU
C 21 €X T
= Fe p (9‘3)
24 B}
Feo expT +exp X —1

0.t 0.t

roe T = ﬂO-F b z{to_# U X=o-F2+ L=
o 0, ‘ 0,

C ro+; TKOHICHTpALMA JBYXBAJICHTHOIO JKEJI€3a IIPU OTKAYKC Ha MOMCHT

BPEMEHH f,;, MI/IL.

[TomyueHHBIC TaHHBIE SBISIOTCS MCXOMHBIMHU ISl TTPOBEICHUS TE€OTHAPAB-
JUYECKUX, TEXHOJOTMYECKUX M TEXHHUKO-PKOHOMUYECKHX pPacCye€TOB C IIEJIbI0
HAXO0XJEHUSI ONTHUMAJIBLHOTO BapHaHTa KaK TEXHOJOTMYECKOW CXeMbl o0e3xene-
3MBaHUs, TaK U €€ OCHOBHBIX IMapaMeTpoB /23/.

OcobeHHOCTb pabOThI CKBa)KUHBI ITPU 00€3KENIC3UBAHNUY B IIACTE 3aKJIIOYAET-
Csl B TOM, YTO (PUIBTp €e paboTaeT B JABYX HampaBieHHUAX MOToKa. C LENblo J0CTH-
KEHUsI ONTUMAIBHOrO 3¢ dekra oborameHus BOJOHOCHOIO IUIacTa KHUCIOPOJIOM
KOHCTPYKIIMS CKBaXXUHBI JOJDKHA OBITH TaKOM, YTOOBI COMPOTHUBIIEHUE (PUIBTpaA U
npUUIETPOBOM 30HBI OBUIO MUHHMATBHBIM M CKOPOCTH MPHUTOKA TIO JUTUHE (IITh-
Tpa ObUIH Obl OIMHAKOBBIMU. J[J1s1 3TOTO JOJHKEH ObITh CPOPMUPOBAH B NPUPUIIH-
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TPOBOM 30HE I'PAaBUMHO - MECUAHBIA (PUIBTP C TOJIIMHON KOHTYpa OOCHIIIKM HE Me-
Hee Dy = 2Dy n napameTpamy.

BckpbiTie BOJOHOCHOTO miacTa npu OypeHue CKBaXKMH 11€J1eCO000pa3HO OCYLIECTBIISTh

METO0/I0M 00paTHOM MPOMBIBKH.

CDI/IJIBTpBI u O6C3I[HBIC TPY6]':>I JOJIDKHBI HUMCTb daHTUKOPPO3MOHHOC ITOKPBI-

THUC WK U3rOTABJIMBATHCA H3 HCKOPPO3HMOHHBIX MAaTCPHUAJIOB.
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ITpunoxenue I11

Tabonuua I11.1
[TpoekTHBIC HOPMBI BOAOIIOTPEOJICHUS HA TTUTHEBBIC M XO3IMCTBCHHBIC HYKJIBI B
YKWJIBIX 3TaHUIX

[IpoexTHast HOpMa BOJOMOTPEOICHUS

CrerneHb CaHUTAPHO-TEXHUYECKOTO (cpennecyToyHas 3a roju)
000pyAOBaHUS KIIbIX 3AaHUMI €/IMHHIA U3MEpe-
— KOJIMYECTBO
1 XKunas 3actpoiika 37aHHSIMH, 00OPYIO- | JU/CYT Ha OIHOTO 25
BAaHHBIMM  BHYTPEHHHM BOJOIPOBOJIOM H KUTCI
KaHaJM3aluei 0e3 BaHH U Ayliei
2 XKunas 3actpoiika 37aHUAMHU, 000pPYyI0BaH-
HbIMU BHYTPEHHUM BOJIONIPOBOJIOM, KaHAJH- TO K€ 100
3alMel u razocHa0eHrueM 0e3 BaHH U AyIen
3 Kunas 3actpoiika 37aHUsIMU, 000py10BaH-
HbIMU BHYTpeHHUM JKuas 3acTpoiika 3/1aHu-
MU, O00OpYJOBaHHBIMU BOJIOTIPOBOJIOM, Ka- ’ 115

Hannsauneﬁ, BaHHAMU W BOJAOHAI'PCBATCIIAAMU,
pa6OTaIOH_II/IMI/I Ha TBCPJAOM TOIIJIMBC

4 To ke, C ra30BbIMHU BOJIOHArpEBATEISIMU ’s 140

5 JKunas 3acTpoiika 37aHUSMH, 00OPYHO-
BaHHBIMU BHYTPEHHHM BOJONPOBOAOM, Ka-
Hanu3auuen (yMbIBaJbHUKAMHU, MOWKAMH U
AylmiaMu) € UEHTPaJIU30BaHHBIM TOPSYUM

BOJIOCHA0KCHUEM,
B TOM YHCIIC:
- XOJIOJHOM BOJHI; ’s 180
- TOpsAYeH BOIBI s 95

’s 85
6 To e, ¢ BaHHamu, 00OPYIOBaHHBIMU
TyIlIaMH,
B TOM YHUCJIE: ), 210
- XOJIOJTHOM BOJIBI; s 105
- TOpsAYEH BOJBI s 105
7 Kwunas 3actpoiika 3maHusMu 0€3 CaHH-
TapHO-TEXHUYECKOTO 0J1aroyCTpONCTRA,
HMMEIOIINX BBOJ BOJIOIIPOBOJA; ” 50
8 XKwunas 3actpoiika, cHaOXkaro1asics BOJIOU
13 BOJI0Pa300PHBIX KOJIOHOK

30

22
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Tabnuua I11.2

HpO@KTHBIC HOPMBI BOI[OHOTpC6JIeHI/ISI Ha TUTHEBBIC M XO3SMCTBCHHBIC HYKIbI B
ZKUJIBbIX U O6H_ICCTBCHHBIX 3JaHUAX

HaumenoBanue 3aaHui

[IpoexTHast HOpMa BOJOMIOTPEOICHUS
(cpennecyToyHas 3a roju)

CAUHUIa
KOJIMYECTBO
M3MEpEHUs
1 7Kunble toMa KBapTUPHOTO THUIIA: n/cyT Ha
- C BOJIOIIPOBOJIOM M KaHalu3aruen 6e3 OZHOTO
o KUTCIIA
BaHH U AylIel 95
TO XK€
- € Tra30CHa0XEHHEM 120
- € BOJIONIPOBOJIOM, KaHaJIM3alMed U BaH-
HaMHU C BOJIOHArpeBaTessiMH, paboTaro- 7 150
IIMMU Ha TBEPJIOM TOILJIUBE
- € BOJIOIIPOBOJIOM, KaHaJIM3alMel U BaH-
HaMHM C Ia30BbIMU BOJOHAIrpeBaTESIMU 7 190
- ¢ ILEHTPaJIU30BaHHBIM TOPSYUM BOJO-
cHaOXeHHeM, OOOpY/JOBaHHBIE  YMbI-
BaJIbHUKaMH, MOHKaMH U JyIIaMU 7 195
- ¢ BaHHaMH, 00OpYyI0BaHHBIMU JAylIaMU 7 230
- BBICOTOM CBbIIIE 12 3TaxKeil ¢ LIEHTpaIu-
30BaHHBIM T'OPSAYUM BOJOCHAOKEHHEM U
MOBBIIIEHHBIMU TPeOOBaHUSIMU K Ojaro-
YCTPOUCTBY ” 360
2 OOIICKUTHS: n/cyr Ha
- ¢ OOIIMMH TyIIEBBIMH OZIHOTO 85
KUTCIIA
- ¢ IyllIaMHU NP BCEX KUIIbIX KOMHATax 0 e
- ¢ o0mMMHU KyXHSIMU U OJOKaMHu JyIiie- 110
BBIX Ha 3Ta)kax MpH KWIbIX KOMHATaxX B
Ka)JI0M CEKIIMU 3TaHUs 7 140
3 T'ocTuHMIIBI, TTAHCHOHATHI W MOTEIU C n/cyT Ha 120
OoOLIMMU BaHHAMHU U TyllIaMU OZHOTO
TIPOKHBAIOIIETO
4 T'ocTHHHMIBI M TAHCHOHATBHI C AYIIAMH n/cyT Ha 230
BO BCEX OTAEJIbHBIX HOMEpax OZIHOTO
IPOKMBAIOILIETO
5 l'ocTrHULIBI C BAaHHAMU B OTZI€TbHBIX
HOMepax, % OT O0IIero ynciaa HoMe- n/cyT Ha
POB: OJIHOTO
IIPpOXKHUB T
- 71025 POAMBAIOTEro 200
TO K€
- 1075 250
- 1o 100 ” 300
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ITponomkenue Tadaunb 111.2

HaumenoBanue 3aaHui

[IpoexTHast HoOpMa BOJOMIOTPEOICHUS
(cpennecyToyHas 3a roju)

TO K€

Ennanna
KOJIMYECTBO
U3MepeHus
6 BosbHUIIB: n/cyT Ha
- ¢ 00IMMH BaHHaMU U JYIIEBbIMH; OZIHO KOMKO- 115
MECTO
- C CaHUTapHBIMH Yy3JaMmH, TpPHOIMKEH- 0 e
HBIMH K T1aJIaTaMm; 200
- MH(EKIMOHHBIC 7 240
7 CaHaToOpHK U JOMa OTAbIXA: n/cyT Ha
- C BaHHaMHM IPH BCEX KWIBIX KOMHATaX OZIHO KOHMKO- 200
MECTO
- C AyIIaMH MPH BCEX JKHMIIBIX KOMHATaX To e 150
X
8 TTOJMMKIMHUKY U aMOYJIaTOPUH n/cyT Ha
O0JHOTO 0O0JIBHO- 13
ro B CMEHY
9 Herckue scau-caapl:
- C IHEBHBIM IpeObIBAHUEM JICTECH: n/cyT Ha
OTHOT'O
a) CO CTOJIOBBIMH, paOOTaIOIIUMH HA
pebenka
noydadbpukaTax 21,5
0) cO CTOJOBBIMHU, paOOTAIOIIMMHU Ha
CBIPhE, U MTPAYCTHBIMHU, 00OPYIOBaH-
HBIMH aBTOMATHYECKUMU CTHPATHHBI- 70 sKe
MM MAalllMHAMHA 75
- C KpYIJOCYTOYHBIM TIpeOBIBaHHEM Jie-
TEu:
2
a) CO CTOJIOBBIMH, pabOTAIOIINMU Ha 39
noydadbpukaTax
0) co CTOJOBBIMHU, PaOOTAIOIIUMU Ha
CBIPhE, U TTPAYCTHBIMHU, 00OPYIOBaH-
2
HBIMH aBTOMATHYECKUMU CTHPATHHBI- 93
MU MalTuHAMUA
10 JleTrckue 0310pOoBUTEIbHBIE Jjareps (B
TOM YHUCIIC
KPYTJIOTOAMYHOTO ICHCTBHUSA): weyr Ha
- 0 CTOJIOBBIMH, paOOTAIOIIUMH Ha  CBIPbE, OMHO  MECTO 200
U TIpadyeyHbIMU, 000PYIOBaHHBIMH aBTOMa-
TUYECKHUMH CTUPAIBHBIMU MallnHAMHU
- CO CTOJIOBBIMH, pabOTaIOIMMU Ha IMOJY-
(dhabpukaTax, U CTUPKOH O€Jibsi B LICHTPAJIU- 55

30BAHHBIX MMPAYCYHBIX
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[Tponomxenue tabmuisl [11.2

HaumenoBanue 3paHui

[IpoexTHast HOpMa BOJOMIOTPEOICHUS
(cpennecyToyHas 3a roju)

CAUHUIa
KOJIMYECTBO
U3MepeHust
11 IIpayeynsie: /eyt Ha
- MEXaHM3HPOBAHHBIC 1 Xr cyxoro 75
Oenbs
- HEMEXaHU3UPOBAHHBIC TO ke 40
12. AAMUHHUCTpaTUBHBIE 3aHUS 7/CyT Ha OJHOIO 12
paboTaroniero
13 VuebHble 3aBeieHus (B TOM YHCIIE BBIC- | 1/cyT Ha 0AHOTO
M€ U CpeIHUE CIeUaIbHBIC) C AYIIEBBIMU y4anierocs
NPy THMHACTHYCCKUX 3ajlaX U Oyderamm, | JV/CYT Ha OXHOTO 17,2
pPEaTU3YIOIMMU TOTOBYIO TPOTYKIIUIO lnpenonasarens 17,2
14 JIaGopaTtopuu BBICIIUX U CPETHUX n/cyt Ha omuH 1
CIIEIUAJIbHBIX YUeOHBIX 3aBeICHUN npuoop 224
B CMCHY
15 OOmeoOpa3oBaTenbHble  MIKOJBI € | JI/CYT Ha OJHOTO
AYIIEBBIMA TIPU THMHACTUYECKUX 3allaX M /yqameroc’l 10
JI/CYT Ha OJHOI'O
CTOJIOBBIMH, paboTaronuMu Ha  1orydaod- YT Ha O 10
InpenonaBarens
puKaTax B CueHy
To xe, ¢ TPOAJIEHHBIM JTHEM TO K 12
16 TIpodeccnoHaTbHO-TEXHUYECKUE Y4YH- | JU/CYT Ha OIHOTO
JUIIA C AYHEBBIMU TPU THUMHACTHUYECKUX /yqameroca 20
JI/CYT Ha OJHOI'O
3aJI1aX ¥ CTOJIOBBIMH, paOOTaIOIIUMH Ha TIO- T a 20
6 Inmpenonasarens
nydabpukaTax B CueHy
17 IIKOJIBI-UHTEPHATHI C IOMEIICHUSIMU: 7/CyT Ha OJJHOTO
- y4eOHbIMU (C AYIIEBBIMU TpPU THUMHa- /anmeroc’l 9
H HOT
CTUYECKHUX 3a/Iax) JUCYT Ha OJHOTO
Inmpenonasarens 9
B CMEHY
- CHaJbHBIMU JI/CYT Ha OJTHO
MECTO 70
18 HayuyHo-HccnenoBaTenbCKue
MHCTUTYTHI U JIa0OPATOPUHU: )
JI/CYT Ha OAHOI'O
- XUMHUYECKOro nmpodus YT Ha 04 460
paboTaromiero
- OMOJIOTUYECKOTO TIPOP UL 70 sKe 310
- (pusnueckoro mpodus 125
2
- E€CTECTBEHHBIX HAyK 12

99
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[Tponomxenue tabmuisl [11.2

HaumenoBanue 3paHui

[IpoexTHast HOpMa BOJOMIOTPEOICHUS
(cpennecyToyHas 3a roju)

(S1050:0500¢:]
KOJIMYECTBO
W3MEpEHUs
19 Anreku: JI/CYT Ha OJIHOTO
- TOPrOBBIM 3aJ1 ¥ TTOICOOHBIE TTOMEIIESHHUSI paboTaromero 12
- nabopaTopus MPUTrOTOBJICHUS
TO XKE
JIEKapCTB 310
20 [peanpusTust 06IIECTBEHHOTO
MTATAHMS ;
- IS IPUTOTOBJICHUS TTUIIIN: J/CYT Ha OJIHO
a) peaquzyeMoi B 00€ICHHOM 3ajie YCIIOBHOE G010 12
0) mpoaaBaeMoii Ha IOM TO XK€ 10
- BBIMYyCKaroIue noayhadpukaThsl: )
JI/C Ha T
a) MSCHBIC TS;T)KG 6700
0) pbIOHBIC 6400
B) OBOIIHBIC 7 4400
) KyJHMHApHBIC ” 7700
21 MarasuHsr: JI/CYT Ha OJIHOTO
- MPOJIOBOJILCTBEHHBIC paGoratomero B 250
cmeny (20m2 Ttop-
TOBOTO 3aj1a)
JI/CYT Ha OJTHOTO
- IPOMTOBApHBIC paboTaromero B 12
CMEHY
22 ITapukmaxepckue J1/CYT Ha OIHOTO
paboTaromero B 56
CMCHY
23 Kunoreatpsl J1/CYT Ha OJHO 4
MECTO
24 Kiy6nl /cyT Ha OJIHO
MECTO 8,6
25 Teatpsi:
- I 3pUTeNeH JI/CYT Ha O7THO 10
MECTO
JI/CYT Ha OJTHOTO
- I apTUCTOB apTHCTA 40
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[Tponomxenue tabmuisl [11.2

[IpoexTHast HOpMa BOJOMIOTPEOICHUS
HaumenoBanue 3aaHui (cpearecyToyHas 3a ron)
CAUHNIa
HAMepeHHs KOJINYECTBO
26 CTaguoHbl U CIOPT3aJIbl: J/CyT HA OJIHO
- I 3pUTeNeH MecTo 3
- g GUBKYJIBTYPHUKOB (C y4E€TOM TMpHe- (;; ZEE:T;?;{;% 50
Ma Tymia) JI/CYT Ha OJTHOTO
- 111 CHOPTCMCHOB CIIOpTCMEHA 100
27 TlnaBaTenbHbIEe OACCEUHBL:
- TOMOJIHEHHE OacceiHa % obbema bacceii- 10
Ha B CYTKH
- I 3pUTENEN H/Cy;:;gm{o 3
- JUIAi CHOPTCMEHOB (C Y4Ye€TOM Iipuema | . /CYT Ha OIHOTO 100
Jly1a) croprcmena (Qus-
KYJIbTYPHHKA)
28 banu:
- JUIl MBIThS B MBUIBHOM C Ta3aMH HA | j/cyr na 0AHOTO 180
CKaMbsIX U OTIOJJACKUBAHUEM B JTyIIIC TIOCETUTETS
- TO Xe€, C IPUEMOM O3JOPOBUTEIIBHBIX 290
MPOIIEAYP U ONOJIACKUBAHUEM B JIyIIIE: TO 7K€
a) nmymieBasi KaOvHa » 360
0) BaHHas KaOWHA » 540
29 TIpoMbIUIEHHBIE TPEATPUSITHUS 1/CyT Ha OHOTO
- 1IeXa ¢ TeTUIOBBIJEICHUIMHU HCITOBEK 45
cBbime.80 x>k Ha 1 M3/g B CMEHY
- OCTaJIbHBIE 1I€Xa TO K€ 75

[Ipumeuanus
1 HopMmel BoonoTpeGiieHrs yCTaHOBJIEHBI J171sl OCHOBHBIX MOTPEOUTENEH U BKITIOUAIOT BCE JIOTIOTHUTEIbHBIE
pacxo/1b1 (00CITYKUBAIOIIUM TIEPCOHATIOM, AYIIEBBIMH JIJIs OOCITYKHBAFOILIETO MTEPCOHANIA, IIOCETUTEISIMH, Ha
yOOpKY IMOMEIIEHHUH U T.11.)
[Torpebnenue Boapl B IpyNIOBBIX AYLIEBbIX U HA HOXKHbIE BAHHBI B IIPOM3BO/ICTBEHHBIX MTPEIIPUATHIA, HA
CTUPKY O€Jbsl B IPAY€UHbIX ¥ IPUTOTOBJICHHUE MTUILY HA MIPEANPUATHSIX OOILIECTBEHHOI'O TUTAHMUS, a TAKKe
Ha BOJI0JIeYeOHbIE MPOLIEAYPHI B BOJIONIEUEOHHUIIAX, BXOAAIIMX B COCTaB OOJIbHULL, CAHATOPUEB U MOJIUKIH-
HUK, HQJIOKUT YIUTHIBATh JOTIOTHUTEIILHO. DTH TPEOOBAHMSI HE PACIPOCTPAHSIIOTCS Ha IOTPEOUTENEH, IS
KOTOPBIX HACTOSILEH TabIMLIEH YCTaHOBJIEHB! HOPMbI BOJIONIOTPEOIICHNS, BKITFOUAIOIIUE PACXO BOIbI HA
YKa3aHHBIC HYK/bI.
2 Jlns noTpeOurenei Bopl 31aHui, COOpYKEHUI 1 OMEIIEHHUH, He YKa3aHHbIX B HACTOSIIIEH Ta0nuIie, Hop-
MBI pacxoia BoIbl Clie/lyeT IPHHUMATh COTrJIaCHO HAcTOsIIEeH TabuLie 11 oTpeOuTesiel, aHaJIOTHYHBIX 110
XapakTepy BOAONOTPEOICHUSI.
3 IIpu HeaBTOMAaTU3MPOBAHHBIX CTUPAIBHBIX MAIIMHAX B PAYEUHBIX U IIPU CTHPKE O€bs co crieruduye-
CKMMHU 3arps3HEHUSIMU HOPMY pacxo/ia ropstueid Bobl Ha CTUPKY 1 KT CyXOro Oefibst IOIyCKAeTCsl yBEIUUH-
Bath 10 30%.
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Tabonuua I11.3
[TpoekTHBIC HOPMBI pacxoja BOJIbIl HA MOWKY MOKPBITHIA TEPPUTOPHUI U TIOJTUBKY
B HACEJICHHBIX MECTaX M MPEANPHUITHIX

IIpoextHas HOpMa pacxona

HaumenoBanue 3maHuit eJIMHUIIA
3MEPEHUS

KOJIMYECTBO

IMexaHu3upoBaHHAs MOWKa YyCOBEp-
) 2

IICHCTBOBAHHBIX MOKPBITUNA MPOE30B U n/cyT Ha M 1,2

TUIOMIAIEN

2 MexaHu3MpoBaHHas IIOJIMBKA YCOBEp- 0,3
IICHCTBOBAHHBIX TOKPBITUH MPOE3I0B U To xe
IUIOIAACH

3 TlonuBka Bpy4HyIO (M3 IIJIAHTOB) YCO- 0,4
BEP-IIIEHCTBOBAHHBIX MOKPBITUH TPOTya- "
OB U IIPOE3/I0B

4 TlonuBKa rOpoOACKUX 3€JEHBIX HacaXIie- 3
HUU

5 IlonuBKa ra30HOB M IIBETHUKOB ’s 5

6 IlosmBKa MOCazoK B IPYHTOBBIX 3MM- 15
HUX TEIUIMIAaX ”

7 IloauBKa mocaJioK B CTEIUIAKHBIX 3UM-
HUX M TPYHTOBBIX BECEHHUX TEIUIMIAX, 6
MapHUKAaX BCEX THUIIOB WU YTEILUICHHOM ”
TPYHTE

9 IlonuBka npuycaneOHbIX Y4aCTKOB ’s 4

9 TlonuBka mocajoK Ha MpuycaaeOHbIX
y4acTKax:

-OBOILHBIX KYJIBTYp ” 3-15
-TJIOJOBBIX JIEPEBHEB ” 10-15

10 ITonuBKa TpaBIHOrO NOKPOBA

- ¢pyTOOIBHOTO MOJIs

- OCTaJbHBIX CIOPTUBHBIX COOpPYXKe-
1505071

29 3
29 095

12 3anuBKka MOBEPXHOCTH KaTKa ” 0,5

IIpumeyanus

1 Tlpu OTCYTCTBUM AaHHBIX O IUIOHIAJSIX MO BUJAM OJaroycTpoiicTBa (3ejeHble
HAaCa)XJI€HUs, IPOE3/Ibl U T.I1.) YAEIbHOE CPEJHECYTOUHOE 3a ITOJIMBOYHBIN CE30H
noTpedsieHre BOJAbI HA MOJIMBKY B pacyeTe Ha OJHOIO KUTENS CIEAYyeT MPUHU-
MaTh He Oosiee 70 J1/CyT B 3aBUCUMOCTH OT MOLIHOCTH BOA03a00pHBIX COOpYXKE-
HUH, CTENeHn 0JaroycTpoiCcTBa HACEIICHHBIX MYHKTOB U IPYTUX MECTHBIX yCIIO-
BUI.
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HpOCKTHBIC HOPMBI BOI[OHOTpC6J'IeHI/I$[ JJI1 XKNBOTHBIX

Tabonuua I11.4

BI/IIIBI KHUBOTHBIX

[IpoexTHast HopMa BOJOMIOTPEOICHUS

CANHHUIIA

HAMepeHHs KOJINYECTBO
1 KopoBsr: 1/CyT Ha OJIHY
- MOJIOYHEIE TOJIoBY 100
- MSICHBIC 70
2 BeIkM 1 HETeIH TO XK€ 60
3 MoJIoIHSIK KpYITHOT'O POraToro cKoTa B ’ 30
BO3pacTe J10 2 JIET
4 Tensita B BO3pacTe 10 6 MECSIEB s 20
5 Jlomaau pabouue, BEpXOBBIC, PHICHU- s 60
CTBIE U
HEKOPMSIIIINE MATKH
6 Jlomaau mieMeHHbIE U KOPMSIIIUE s 80
MAaTKH
7 KepeO1pl-poru3BOAUTENN ’s 70
8 XKepebsra B Bo3pacte 110 1,5 et s 45
9 OBIIBI B3pOCTBIE s 10
10 MonoHsik oBel B Bo3pacte 10 1 roga s 6
11 XpAKu-npon3BoaNUTENN, MATKU ’ 25
B3pOCJIBIC
12 CBuHOMATKHU C NOPOCITAMHU s 60
13 CBHHOMATKHU CYITOPOCHBIE, XOJIOCTHIE ’s 25
14 MonoaHsik cBUHOM cTapiie 4 mecs- ), 15
1I€B ¥ CBUHBbHM Ha OTKOPME
15 TlopocsiTa-0ThEMBIIIN ), 5
16 Kypsr ’s 1
17 Unneiixku ’, 1,5
18 YTKu, rycu ’, 2
19 Hopxku, cobonn s 3
20 JIucel 1 miecinl ), 7
21 Kponuku s 3
22 CoOaku s 7
23 KoTtsl 3

b
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ITpunoxenus 112

O0Bem Hp06 BOJBI Ha XUMHUYCCKUM aHAINU3 U UX KOHCCPpBaIHA

Bwunaer anaanzos

O6beM po0 BOJBI B JIUTPAX M UX KOHCEPBAIIHSI

U ONPEAETICHUS O6mwii | B ToM uncie
CoxkpalleHHbIN 2.0 1.5 — 6e3 KoHCcepBaUu
(pu3nyeckue cBOMCTBA,
pH, cyxoii ocTaTok, rua- 0.5 — 6e3 KoHcepBalH B CTEKISTHHON MOCy e s
pokapOoHaThI, KapOOHa- onpenenaeHus PU3NIECKUX CBOMCTB
ThI, Cylb(aThl, XJIOPUIBL,
KaJIblIAI, MarHUWA, HATPUI
+ KaJIui, KECTKOCTD)
CrannapTHbIil 4.1 2.0 — KaK 111 COKpPAILLIEHHOIO AHAJIN3a;

(B momoJiHEHUE K COKpa-
IICHHOMY: OKHCIIIEMOCTb
nmapMaHTaHaTHas; yrie-
KHCJIOTa CBOOOIHASI, YT-
JICKUCIIOTA arpecChBHa,
COEJIMHEHUE a30Ta, JKeJe-
30 3aKMCHOE U OKHCHOE,

¢rop)

0.4 — 6e3 KOHcepBaIlUU B TOJUITUIICHOBOMN
nocyJe ajs onpezaeneHus Gropa;

0.5 — KoHCepBUpPYETCSI MPaMOPHBIM Io-
pomkom — 2-4 r Ha 0.5 J1 BOJBI AJI ONIpEECICHUs yrI-
JIEKUCIIOTHI;

0.25 — KOHCEpBHpPYETCS CEpPHOM KHUCIOTOMN
(1:2) — 5 M Ha 0.25 11 BoABI U1 ONpeAeTeHUs] OKUC-
JSI€EMOCTH;

0.25 — xoHCepBUpYETCs alleTaTHBIM Oydepom
13 mut Ha 0.25 1 BOABI 7151 ONPENETICHUS 3aKHUCHOTO
Y OKHCHOTO JKEeJIe3a;

0.7 — xoHcepBupyetca xsopodhopmoM — 2-4 mi Ha 1
J1 BOJIBI JI71s1 OTIpeZieNIEHuUs] a30TCOIePKaLIUX
COEIMHEHUI

CrnenuaibHBIN IS BOJIO-
cHaOXXeHus (B JOTOJHE-
HUE K CTaHAApTHOMY: TIO-
mudocdaTsl, Mapraser,
Melb, IUHK, OCpUILITUH,
MOJIMOJICH, MBIIIBSIK,
CBUHEII, CEJICH, CTPOH-
LMW, aJFOMUHUH, YpaH,
paauii)

11.0

4.1 — KaK JJ1s CTaHJIapPTHOTO
0.5 — xoHcepBupyetcs xjaopopopmom — 2-4

M1 Ha 1 71 Boawl Ui onpeneneHus noaudocdaTos;

1.1 — xoHCEpBUpYETCS CONAHONW KUCIOTOM — 3 MJI Ha
1 1 BO/BI 1715 ompeieNieHrs 00IIero xenesa,
Me[i, IIMHKA, ATFIOMUHUS, MBIIIBSKA;

4.7 — KOHCEPBUPYETCS KOHIIEHTPUPOBAHHOMN a30THOM
KHMCJIOTOM JI0 KUCTION PEaKIuy 10 METUIIOPAH-
Ky (®3Mi Ha 1 11 BOJIBI) [Is omipeieIeHuUs
ypaHa U pajaus;

0.1 — koncepsupyercs 10 % azorHoit kucioron — 10
M1 Ha 1 J1 BOJBI U1 OnpeieIeHus] CTPOHIUS

JIonOTHUTENIbHBIE OIIPEIEIICHMUS:

Crponiuii-90

deHon
HedrenpomykTer

10.0 — KoHCEpBUPYETCSI KOHIIEHTPUPOBAHHOMN
A30THOM KHUCJIOTOW 10 KHCJIOM PEeaKUHH MO METHUIIO-
panxy (=3Mia Ha | 11 BOJIBI)

1.0— koHCepBUpYyeTCs €KUM HaTpoM —4 T Ha 1 71
BOJIBI
0.5 — xoucepBupyetcs xsuopopopmom — 5 mit Ha 0.5
J1 BOJIbI

[Ipumeuanue. Ecnu B cocTaBe aHayin3a He YKa3bIBA€TCSl BUJ TOCY/IbI, TO OTOOP MPoO
BOJIbl OCYIIECTBIISIETCS B CTEKJIIHHYIO WJU MOJIMATUIICHOBYIO TIOCYAY.
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3aoanue na npoexmuposanue

ITpunoxenue 113
YTBEpKIEHO:

200 1

HaumenoBanue o0bekTa

[lepedeHb OCHOBHBIX JaHHBIX U TpPE-
OoBaHMIt

CopeprxaHre OCHOBHBIX IAaHHBIX U TPEOO-
BaHUM

Jaka3uuk

MecToHaxoxIeH1e 00beKTa
(mocenenue, paiioH, 061acTh)

OcHoBaHMe 1J11 NPOEKTUPOBAHUS
(MpyKa3 MUHUCTEPCTBA MU BEIOM-
CTBa, pEIICHNE UCIIOJIKOMA U T.A.)

Bup ctpoutenbcTBa
(HOBOE, PEKOHCTPYKIIUS, paclInpe-
HHE U T.1.)

Cranust IpOeKTUPOBaAHUS (APXUTEK-
TYPHBINA MPOEKT, CTPOUTEIbHBIN MPO-
€KT)

Hameuaembie CpOKH CTpOUTENBCTRA,
ATaIlbl, OUYEePETHOCTh
( Hauano, KOHEl U 0YepPEAHOCTh
CTPOUTEIIbCTBA)

Bun BomonoTpebnenus
(muTHEBOE, MPOMBILIIEHHOE U JP.)

OcHoBHEIE ITOKa3aTeIn 00bEKTa
(HpOI/ISBOJII/ITeJIBHOCTB CKBAa’XUHBI U

Jp.)

Hanuyue Ha momanke CyiecTBy-
IOIIMX 3aHUN U COOPYKEHUN

TpeOGoBanus k 6;1aroycTpoicTBy

TpeboBanus no pazpaborke
MEPOIPUSITUH 10 3aLIUTE OKPYKAIO-
e Cpelibl

KonnuecTBo 3K3eMILISIpOB
MPOEKTHO-CMETHOM JTOKYMEHTallUH,
BbIJIaBAEMOM 3aKa34UKY

TpeboBaHus o0 BapuaHTHOU U
KOHKYPCHOM pa3paboTke
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IIponomxenne npunoxenus 113

HepequL OCHOBHBIX JaHHBIX U

COIIep)KaHI/IC OCHOBHBbBIX JaHHBIX U

TpeOOBaHMIA TpeOOBaHMIA
VYcnoBus nepenadyu IpoeKTHO- OKonorueckyio 9ke- | ['ocyaapcTBEeHHYIO
CMETHOM JOKYMEHTALINU B LICPTHU3Y BHEBEJIOMCTBEHHYIO
(mepenaet 3akazuux Wiu pa3pa- IKCTIEPTUZY

0O0TUHK)

HaumenoBanue noapsaaHon
CTPOUTEIBHON OpraHu3aluu

HaunmeHnoBaHue nmpoekTHOM opra-
HHU3AIMUA-TCHIIPOCKTUPOBIINKA

Oco0Oblie ycrmoBHst

Ilocne 3a6epwenus Oypenus u onpo6osanus
PA38E00YHO-IKCNIYAMAYUOHHOU CKEANCUHBL
U NPUHAMUSA peuleHUsl 0 nepesode ee 8 IKC-
NIYAMAyUuoHHY10, NPOEKMUPYIOMCS U NPUBS-
3b618AIOMCSL OCMANbHBIE JIEMEHMbL 800034 -
bopa (anekmpocHabcerue, BOAOTPOBO U

m. 1.)
3axazuux
(omkHOCTB, HauMeHoBaHue npeanpusaTus, PHO)
MII
(moamuce)
200 o
Coenacosano:
Pa3paboTuuk npoekra
(MomxHOCTS, HaMMEHOBaHKeE NPOEKTHON opranusaiuy, GUO)
MII
(moamuce)
200 o

®UO u HoMepa TeneOHOB OTBETCTBEHHOTO TPEACTABUTEIS

3aKa3dyuKa
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IIpunoxenue 14

AKT
OBCJIEJOBAHUA OB BEKTA BOAOCHABXEHIM A

(60003abopnas ckeadcuna, nacocuas cmanyust , 3CO cmpoeo pesicuma)
200 2

(mocenenue, mpeanpusTUE, paioH, 061acTh)

MBI, HWXKCIIOAIMNCABIIUECCH, IMPCACTABUTCIIN

(moipKHOCTH, HaMMeHoBaHue opranusauuii, ©.1.0.)

C OI[HOﬁ CTOPOHBI U IIPCACTABUTC-
JIn

(HaI/IMeHOBaHI/IC OpraHu3alvu - Bjlaacjabla 06’B€KTa, JOJDKHOCTD,

®.1.0.)

C I[perfI CTOPOHBI ITPOU3BLCIIN 06CJICI[OB3HI/IC 00BEKTa BOI[OCH8.6)KCHI/IH.
O6CJICI[OBaHI/ICM YCTAHOBJICHO:

1. CkBaxxuHa Ne , Tof 0ype-
HUS
[Toxazarenu ITo mactmopty  [[Ipu oGcnenoBa-
HUW

1. 1. 'nyGuna, m.

1.2. Cratnueckuil ypoBEHb,
M.

1.3. Jlebur, m'/gac.

1.4. luHaMH4YeCKHl ypoO-
BEHb, M.

1.5. YaenpHbIN 1eOHUT,
M>/dac.

1.6. BogoHocHsli ropu-
30HT:

HaunmMenoBaHue mopoj
MuTtepBai 3aeranus, M.
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[Iponomxenue npunoxenus 114

1.7 UnTepBanbl ycTaHOBKH 00CaIHBIX TPYO, GUIBTPOBOM KOJIOHHBI U LIEMEHTAIUI

Ilokazarenu

I/IHTepBaJIBI YCTAaHOBKH, M

[To macniop- | Ilpu o6cie-
Ty JOBaHUU

OO6caanbie TpyOBI, 1H1a-
METp , MM.

OCMCHTaIIuA

MM.

OO6cannbie TpyObl, TUAMETP

OCMCHTaIIuA

MM.

OO6cannbie TpyObl, TUAMETP

OCMCHTaIuA

MM.

OO6cannbie TpyObl, TUAMETP

OCMCHTaIIuA

DunbTpoBasi KOJIOHHA, M.:

Pabouas yacTh, AMaAMETP

MM

['yxas TpyOa, nuameTp
MM.

Paboyas yacTh, quaMeTp

MM

['nyxas TpyOa, Auamerp
MM.

Paboyas yacTh, quaMeTp

MM

OTCTONHUK, THAMETP

MM
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[Iponomxenue npunoxenus 114

1.8. Tun u rimyOuHa YCTaHOBKM CaJIbHUKA, M

1. 9. Martepuaibl TpyO ¥ TUI COCTUHEHUS

IuaMeTp , MM
IuaMeTp , MM
IuaMeTp , MM

1.10 Tun duns-

TPOB:

IuaMeTp ,MM
IuaMeTp ,MM
IuaMeTp ,MM

1.11 JlononHUTEIbHBIC CBECHUS

(no 9JIEMEHTaM KOHCTPYKLMH CKB)KHHBI, HAIMYUIO IOCTOPOHHUX IPEIMETOB, [IECYaHbIX TPOOOK; CTENEHN H3HOCca TPYO, HHIBTPOB U
T.J1.)

1.12. HpI/I‘II/IHBI CHHM)XCHUA I[C6I/ITa HJIA BbIXOAd CKBAKUHBI U3 CTPOL:

2. HacocHag ctas-
Us _

(Tl/ll'l ¥ COCTOSIHUE 3/IaHUs; OTCYTCTBUE MJIM HAJIMYUE M COCTOSIHIE BOJOIMOABEMHOr0 000pyI0BaHHs; TPYOOIPOBOIHOM apMaTypsl, KT
YIpaBJIEHUS U T.1.)
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3. OrpaxaeHre CaHUTapHOW 30HBI CTPOTOr0 peKUMa

(BHI, pa3Mepsbl, COCTOSIHHE)

3aKIr0ueHUE

M.IL.

Tloamucu

K AKTY IpUJIararoTcs: CXEMbl HaCOCHOMU CTaHIIMH, 30HBI CTPOroro pexmuMma u nNoaAbE3HbIX r[yTeﬁ.
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ITpunoxenue I15

YTBepKIEHO:

3aganue

(13 29

20

Ha IIPOCKTUPOBAHUC JIMKBUAAIIHMOHHOI'O TaMIIOHAXa

CKBaKUHBI No

HaunmMmeHnoBaHue o0bEKTA

[lepedeHb OCHOBHBIX JaHHBIX U
TpeOboBaHUM

Cooeporcanue 0CHOBHLIX OAHHBIX
U TpeOboBaHUM

3akazuux

MecToHaxoxneHne o0beKTa
(mocenenue, paiioH, 0061aCTh)

OcHoBaHue ISl MPOEKTUPOBAaHMS (pelieHue
OpraHOB CaHUTAPHOTO HA/A30pa, DKOJIOTHH,
aKT 00CJIe0BaHUe U T.1.)

Hameuaembie cpoku paboT

(Hayaso, KOHEIl U 0YePETHOCTD)

OcHoBHBIE TIOKa3aTenu oO0bekTa (rayOuHa
CKBaXMHBI TUII HACOCHOW CTaHINH, OTPaXKIe-
nue 3CO u ap.)

TpebGoBanus Kk 0J1aroycTponucTBy

TpebGoBanus 1Mo pazpabOTKe MEPOIPUATUN TIO
3aIlMTE OKPYKAIOIIEN Cpeabl

KonnuecTBo 3K3eMIUISIPOB NPOEKTHO-CMETHOM
JNOKYMEHTAIINH, BbIIABAEMOM 3aKa3YUKY

TpebGoBaHusi 1Mo BapMaHTHOM M KOHKYPCHOM
pa3paboTKe
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IIpoooncenue npunoscenus 115

[lepedeHb OCHOBHBIX JaHHBIX U
TpeOboBaHUM

Cooeporcanue 0CHOBHLIX OAHHBIX
U TpeOboBaHUM

VYcnoBus mnepegaud MpPOEKTHO-CMETHOM J10-
KyMEHTallMd B JKCIEpPTU3y (Nepenaer 3akas-
YUK WIH pa3pabOTUHUK)

HaumMenoBaHne mOOpSIAHOW  CTPOUTEIBHOU
OpraHu3aluu

HaumenoBanue HpO@KTHOﬁ opraHmu3anuun -
I'CHIIPOCKTUPOBIINKA

OcoObie ycioBus

3axazuux

MII

(ormmkHOCTB, HauMeHoBaHue npeanpusrus, PH1O)

“ ” 200 r.

CoenacosaHo:

Paspabomuux npoexma

(moamuck)

MII

(JomxHOCTh, HAUMEHOBaHHE MTPOEeKTHOW opraHu3aiyu, G10) (moamuce)

“ ” 200 r.

@O u HOMepa TenedoHa u pakca OTBETCTBEHHOTO

NpeacCTaBUTCIIA 3aKa34nKa:
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IIpunoscenue 116

(Haumenosanne 1 BE€AOMCTBECHHAA NIPUHALJICKHOCTb OpraHu3alnunu

BBINIOJIHKLIEH paboThl. Anpec. NeNe TenedoHoB, dakca, e-mail .)

Cnoco0 Oypenus

JlaTa ciaum CKBa)KHUHBI

ITACITIOPT CKBAXXHMHBI Ne

MecTononoXeHue CKBaKUHBI:
O6nactb

Paition
HacenenHbiii myHKT
Bnanener ckBaxku-
HBI

AOGCOIIOTHAsE OTMETKA YCThSI CKBAXKH-
HBI
KoopaunaTe! wim npuBsi3ka CKBaKMHbI

[IpunoxeHus K NacrnopTy CKBaXXUHBI (00s13aTENbHbBIE):

AKT Ha 3aJ10)K€HHE CKBaYKUHBI.

AKT Ha yCTaHOBKY QUIbTpa U CEPTUPUKAT HA PUIIBTP.
AKT Ha IEeMEHTaIUI0 00CaTHBIX KOJIOHH.

Kypuan HaboneHHi 32 OTKAYKOM BOJIBI.

HacnopT BOIOOIIOABECMHOI'O O60pYI[OBaHI/I$I.
AKT CHaYN—IIPUCMKHN CKBAKUHBI.
PCKOMCHIIaI_II/II/I IO JKCIUTyaTallu CKBAKUHBI.

XA R WD =

OXpaHhl.
10.MeponpusATHs B 30HaAX CAHUTAPHOU OXPaHBI.

3akimoyeHue OopraHu3aluu, BBIIIOJIHUBIICH FCO(l)I/IBI/I‘ICCKI/IC pa6OTBI.

Cxema macmta6a 1:10000 ¢ HaHeCeHHBIMU KOHTYpaMU 30H CAHUTapHOU
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1. I'myOGuHa CKBasKHHBI

2. CraTtnuyeckuil ypoBEHb
3. IIpokauka 1 OTKauKa BBIITOJIHEHBI

M.

[Iponomxenue npunoxenus 116

(THIT BOJIOTIOAEMHHKA,

XapaKTepUCTHKa, IIIyOHHA 3arpy3KH)

3.1 [IpoaomKuUTEeIbHOCTh MPOKAYKH (O MOJTHOTO OCBETIICHUS BOJIBI) 4.
3.2 JlaHHbBIC ONBITHOM OTKAYKH.
Ne nmonmxke- Jleour, m o Hunamudeckuit | IloHmxenue, m V nenbHbIN ITponomxuTens-
HHS YPOBEHB, M 1eOHUT, M °/ 4 | HOCTH OTKAUKH, U

3.3 3ameps! neduTa NPOU3BOAUIUCH

3.4 3amepsl ypOBHEH MPOU3BOIUITUCH

(MEpHBIM COCYIOM EMKOCTBIO M ° , BOIOMEPOM, BOIOCTHBOM )

(pubop, crocod)

3.4 [locne oTKaykH CTaTUYECKUI YPOBEHb U€PE3 Y MHH YCTAHOBHJICS
HA M
4. ®unbTpoBasi KOJOHHA.
WHuTtepBan ®oHapu

No HaI/IMeHOBafII/Ie qacTel Jluamerp, YCTaHOBKH, M Hnvna, m KOIM4ecTEO lupuna
/1 | GUIBTPOBOH KOJOHHBI MM Or o LIIT. T10JI0C, MM
4.1 | HandunerpoBas

4.2 | Pabouas

4.3 | --//--

4.4 | --//--

4.5 | OrcroiHUK

4.6 Tun ¢unasTpa

5. T'paBwmitHO-TIecuaHasi 0OCHITIKA

M3)

(HonHa;[ XapaKTepHCTHKA (HIBTPOB — CM CepTH(HKAT Ha GHUILTP)

(CeruaTblil, HPOBOJIOYHBIN U T.A., No CETKH, IIar HAMOTKH)

((pakuuu ot —10 B MM)

6. Ilpucnocobnenue A crnycka Guib-

TPOB

7. Canb-
HUK

(TOJILIMHA B MM)

(KOJIMYECTBO B

(J1eBbIii IEpexo, 3aMOK, cepbra u Jap.)

8. JlHO oTcTOIHHMKA

(TUI : pa3>KUMHON PE3MHOBBIN UJIM NIEHBKOBBIH, J1EPEBSIHHBIA U T.1.)

(OTKpBITO, 3aBapeHo, npobka (MaTepuai) u T.A.)
9. HeMCHTI/IpOBaHI/Ie CKBAXHWHBI 1 YCTaHOBKa MOCTOB BBIIIOJIHEC-
HBbI
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IIponomxenue npuinoxenus 116

_((yxa3zatb nuametp TpyO, MHTEpBaJIbL; TUI 000OPYIOBAaHUS U METOAUKY PadoT)

9.1 PCSYJIBTaTBI WCHBITAHUN KadyeCcTBa neMCeHTaluMu N NCJIOCTHOCTHU KO-
JIOHH

(yka3aTh CrIOCOOBI ONPECCOBKA MM CHI)KEHHE YPOBHSI, FeO(pU3HYCSCKHE WM HHANKATOPHbIC)

10. B ckBaxkriHE CMOHTHPOBAHO BOJOMOIEEMHOE 000PY/I0BAHHE

(Tun, Mapka)

11.HacocHas ctaHuus

(Ha3eMHas1, IOAA3eMHasl, 3ariIy0JIeHHast; pa3Mepsl. JIpyrue cBefeHU-CM. IPUIIOKEHHE)

12. 3ona ctpororo pexuma (3CO-1)

( Pa3zmepsbl, THI OrpakaeHUs:CeTKa, IITAKETHUK U Ap.BricoTa orpaxaeHus)

13. Pazmeprr 3CO-2 3CO-
3

14. BypeHnue CKBaXKMHBI POU3BOIMIOCH 110 MPOEKTY, pa3padOTaHHOMY

(HarMEeHOBaHKE NPOCKTHON opraHu3auuu, Ne mpoekra, 1aTa pa3paboTKu MpoeKTa)
HpHMeanHe: BCC UBMCHCHUA 3aHOCATCA B )KYPHAJI pErucTpainin paGOTLI CKBa’XUHBI.

["eonorudeckuii pa3pe3 U KOHCTPYKIIMS CKBAYKUHBI.
[IpoBeaensl reopusznueckre UCCiIeI0BaHUS:

Koncrpykuums ckpa- | o
T'eonoru ° 3 a Kpennenue. =
= JIuronoruyeckoe eckuii HKHMHBI SE|E g
< o T o= S = 3
5 OIIUCAaHUC HUHJIEKC U I'€OJIOTUYCCKUU 8 § E = Lmam.,_m.u__E
= S S | riybuHa, M
g nopon paspes Se| 25| =)
(nepeyeHb METO/I0B)
PykoBonurens
(Haumeuosanne opranusaruu, PUO, nounum,)
(13 29
200 T. I'n. unxenep
CornacoBaHo: l'unporeonor
« ” 200 r

PykoBonuTenb NpoOeKTHON OpraHu3aluu

(Haumenosanne opranuzanuu, U0, no;mncr;)
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[Iponomxenue npunoxenus 116
Pe3ynbpTaThl aHanmu30B Mpo0 BOJIbI, OTOOPAHHBIX U3 CKBAXKUHBI
Ne BBITIOJIHEHHBIX JJabopaTopuei

HaumenoBanue nadopatopuu, azapec, NeNe tenedoHOB.

« » 20 r. (BBINKCKA)

Ne | ITokasarenn | @axr | Hopmarme |  Tlpumeuanme

MukpoOrogornyeckue

STl Pl e Rl o

XUMHUYECKUE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

OpranonenTudeckue

25.

26.

27.

28.

29.

30.

HaunmenoBanue nabopartopuu, aapec, NeNe tenedoHoB
3AKJIFOYEHHA JIABOPATOPUH

®UO, noanucek, neyath

« » 20 T.
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Hpunoxcenue 117

YTBepKIEHO:

(13 29 200

3aganue
HA TPOEKTUPOBAHUE JTUKBUAALMOHHOTO TAMIIOHAXA CKBaKUHBI No

HaumenoBanue o0bekTa

[lepedeHb OCHOBHBIX JaHHBIX U Copeprkanne OCHOBHBIX JIAHHBIX
TpeOoBaHUM U TpeOboBaHUM

3aka3zumk

MecTonaxoxaeHne 00beKTa
(mocenenue, paiioH, 00J1aCTh)

OcHoBanue IS TPOSKTHPOBaHHS (pEHICHUE OpPraHoOB
CaHHAJ30pa, SKOJIOTHH, aKT 00CJIETOBaHHE | T.]I.)

Hameuaemble cpoku pa®oT (Hadano, KOHEL M Ouepel-
HOCTb)

OcHoBHbIE NTOKa3aTeau 00beKTa (rIyOHHa CKBAXXKHHBI THII
HacoCHOM ctanimu, orpaxaenne 3CO u np.)

TpeOGoBanus k 6;1aroycTpoicTBY

TpeboBanus o pa3paboTKe MEPOTIPUITUM 10 3ALTUTE
OKpYKaroIlEen Cpeibl

KonnuecTBo 3K3eMILIIPOB MPOEKTHO-CMETHON JOKYMEH-
Talliu, BbIJaBAEMOM 3aKa3UuKy

TpeOGoBaHus 110 BApUAaHTHOM U KOHKYPCHOM pa3paboTke

VYcnoBus nepegayu MpeKTHO-CMETHOM AOKYMEHTAllMU B
IKCIIEpPTU3Y (TepeIaeT 3aKka3unK Wi pa3paboTIHK)

HanmenoBanue noapsaHON CTPOUTENBHOM OpPraHnu3aluu

HanmeHoBaHue NMPOEKTHON OpraHMU3aluy - FEHIPOEKTH-
pOBLIMKA

Oco0Oblie ycrmoBHst

3axazuuxk

MII
(momxHOCTH, HaMMeHoBaHue npenpustusi, G10) (moamuce)
“ ” 200 .
Coznacosano:

Paspabomuux npoexma
MII

(JomxHOCT, HAUMEHOBaHHE MTPOEeKTHOW opranu3aiyu, G10) (moamuce)

« ” 200 r
®MO u HOMepa TenedoHa U pakca OTBETCTBEHHOTO
IpEICTaBUTENS 3aKa3uMKa:
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IIpunoxcenue 118

Cumosblil ananuz nopoo 6000HOCHO20 2OPU3OHMA

Homep | Pasmep | Bec B rpammax u % npomeaiieil CKBO3b CUTO
cuTa OTBEP- 3CPCH MMOPOAbI
CTHH, IIpo6a N... ITpoGa N... ITpoGa N...
MM Bec, T % Bec, T % Bec, T %
1 10
2 8
3 6,5
4 5,0
5 3,0
6 2,0
7 1,0
8 0,8
9 0,65
10 0,5
12 0,3
13 0,2
14 0,1
15 0,05
Cymma
d60, mm
d10, mm
K=d60/d10
l"paq)mc AJIST MOCTPOEHUA rpaHmemeTpulleclcoifl KpHBOﬁ nopox BOAOHOCHOTO IJj1acTa u
onpejeJeHHsl COCTaBa rPaBUiHOI 00CHINKH € MOMOUILI0 KPHBOIl XapaKTePHOro AnaMeTpa
( mo Bucke)
100
90 N
80 \\
=70 \\
!: \
%60 \\
%50 \
£
240
g
=
3530
20
10
0
0,01 0,1 1 10

JnameTp 4acTuu, MM
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