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CTPOUTEJIBHBIE HOPMbI U ITPABUJIA

3AHIUTA I'OPHBIX BBIPABOTOK OT INOA3EMHBbIX
N ITOBEPXHOCTHBIX BO/I

CHulI 2.06.14-85
TOCYJAPCTBEHHBIA KOMHUTET CCCP IO JEJIAM CTPOUTEJILCTBA
MOCKBA 1985

PA3PABOTAHBI I'TIN ®ynpamentnpoekT MuamonTaxcnenctposs CCCP (unxenepst M.JL
Mopeynuc - pykoBogutenb TeMbl 1.1 Tonyoxos, /[.I11. E¢pumosuu, B.K. /lemuoos, A.B. Unbun,
U.C. Pabunosuu, JI.U. HUsanosa, FO.H Ezepes, A.J]. Hexniooos) BUOI'EM Munuepmera CCCP
(xkanmunatel Tex. HayK E.C. [neduenxo, I'"M. Kpacmowesckuti, B.M. Tawu, waxeneps [O.H.
Jlanun, JLJ]. 3axapos), HUNOCII um. I'epceBanoBa ['occtpost CCCP (unx. A.b. Mewarnckuii,
nokTopa TexH. Hayk M.U. Cmopoounos, K.E. Ecopos, xaununatel TexH. Hayk B.H. Koponvkos,
B.T. Tepnoscxas), BHUN BOIT'EO Toccrpos CCCP (kann. texH. Hayk B.M. [puzopves),
I'unpornsetmeroM Munnsermera CCCP (umxenepwsl C.B. Ilapmysun, B.E. Jlypve) ¢ ydacTueM
npoekTHOM  koHTOpbl  Tpecta  Illaxtcmencrpoit u  Tpecta  Coro31IaXTOOCYIIEHUE
Munmonraxcnerctposs CCCP (umwxkenepst A.U. @etieun, 3.B. Onuzapesuy, JI.H. Mockoeckast),
BCET'MHI'EO Musnreo CCCP (a-p reon. muuepanor. Hayk B.H. [onvbepe; KaHJI. TEOIL
muHepanor. Hayk H.B. Cokyauna), BHUNBO MunBoaxoza CCCP (kana. TexH. Hayk B.H.
Jlaowioicenckuil).

BHECEHBI MunmonTaxcneucrpoem CCCP.

[MOAIOTOBJIEHBI K YTBEPXJIEHUIO I'maBrexnopmupoBanuem ['occtposs CCCP (unxk.
B.A. Kyaunuues).

Ilpu nonvzosanuu HOPMAMUBHLIM OOKYMEHMOM Cledyem YYUmvléams YmMEEPHCOeHHble
UBMEHEeHUsI CMPOUMENbHBIX HOPM U NPABUL U 20CYOAPCMBEHHBIX CMAHOAPMO8, NYOIUKYEeMbIX 8
orcypnane «bronnemens cmpoumenvrnou mexuuku locempos CCP  u  unpopmayuonnom
ykazamerne «I ocyoapcmeenuvie cmanoapmet CCCP» I'occmandapma.

CTpOHTeJIBHbIe HOPMBI 1

I'ocynapcTBeHHBIH KOMUTET CHulI 2.06.14-85
npaBuJja

10 ie;1aM CTPOUTEALCTEA 3aIMTAa rOPHLIX BLIPA0OTOK OT
(Tocerpoii CCCP) u P P -
MOBEPXHOCTHBIX U MOJ3€MHBIX BOJI

Hacrosimue HOpPMBI paclpOCTPaHSIOTCA Ha IIPOCKTUPOBAHME 3aIUTHI OT IMOA3EMHBIX H
MOBEPXHOCTHBIX BOJA (B JajbHEiIIeM - 3allluThl) TOPHBIX BBIPAOOTOK € MPHUMEHEHUEM
BOJIOTIOHIDKEHUS,  BOJOOTIMBA, MPOTUBOPMIBTPALMOHHBIX  3aBeC W PEryJIHpOBaHUs
MOBEPXHOCTHOTO CTOKA MPH OTKPBITOM W MOJA3EMHON pa3pabOTKax MECTOPOXKICHUN TBEPIIbIX
IIOJIC3HBIX UCKOITaEMBbIX.

1. OCHOBHBIE ITOJIOKEHUA
OBIIMUE YKA3AHUA

1.1. Tlpu npoeKTUPOBAHUH HEOOXOIUMO MCXOJUTh W3 TOTO, YTO 3aIUTa TOPHBIX BBIPAOOTOK
JOJIKHA:

NpeJOTBpaliaTh TPUTOKH BOABI B BBIPAOOTKH, HApYyIIAOIIWE YCIOBUS HOPMAIBHOM
pa3paboTKu MECTOPOKICHHUS;

NpeIyIpPexaaTh MPOPBIBEI BOABI B BRIPAOOTKH;

IPEMATCTBOBATh ONACHOMY Pa3pyIICHUIO BOJIOM TOPHBIX IOPOJI, OKPYKAIOLINX BBIPAOOTKH;
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o0ecreynBaTh OpPraHW30BAaHHBIN OTBOJ MOBEPXHOCTHBIX M PYJHHYHBIX BOJ K MECTaM HX
copoca;

HE JONYCKaTh YIrPOKAIOLIETO BOJIOCHAOKEHUIO MCTOIICHUSI PECYpCOB MOA3EMHBIX BOJ U UX
3arpsi3HEHMS], 3aCOPEHMs], HApyIIEHUs PEXUMa U pa3MbIBa OEpEeroB MOBEPXHOCTHBIX BOJHBIX
00BEKTOB, 3PO3UU MOYBEHHOT'O CJIOSI M ONACHBIX MOCIEACTBUN JedopMaluii TOPHBIX MOPOJ U
COOPYKEHHH B paliOHE 3alUIaeMbIX BBIPAOOTOK B pe3ybTaTe MOHMKEHUS YPOBHS MOJ3EMHBIX
BOJ;

IIPEAYCMaTPUBATh COOPYKEHUS, YCTPOMCTBA U MEPONPUATHUS IO PETYINPOBAHUIO IIPUTOKA K
BbIpabOTKaM, HaIropa IMOJ3EMHBIX BOJ M MOBEPXHOCTHOTO CTOKa B paiioHE pa3pabaThiBaeMOro
MECTOPOKACHUS, IO OTBOAY OTKaUYMBAEMBIX PYJHUYHBIX BOJ U OXPAHE OKPYKAIOIIEH CpEbI.

1.2. Boi6op BUIOB M CHUCTEM 3aIUTHl TOPHBIX BHIPAOOTOK, THIIOB 3AIIUTHBIX COOPYXECHHUH,
YCTPOMCTB U MEPOINPUATHI JOJKEH YUYNUTHIBATh U3MEHSIOIINECS ¢ TEUEHHUEM BPEMEHH, 110 MEPE
pa3paboTKU MECTOPOXKICHHSI, TPOU3BOICTBEHHBIE U MPHUPOIHBIC YCIOBUS, GOPMY M pa3Mepsbl
3aIMIIAEMOT0 TPOCTPAHCTBA.

CucreMbl 3alUTBl, UX pa3BUTHE, KOHCTPYKIMHU 3alllUTHBIX COOPYKEHUH M YCTPOWCTB,
3alIUTHBIE MEPONPUATHS JOKHBI ObITh B3aMOYBSI3aHBI C CUCTEMAaMM, METOJIaMU U Pa3BUTHEM
pa3paboTKU MECTOPOKICHHSL.

PaccmaTtpuBaeMble BapuUaHThl 3alllUThl TOPHBIX BBIPAOOTOK JOJIKHBI OLIGHUBATHCA U
CPaBHMBAThCSI C YUETOM JIMTEIBHOCTH MCIOJb30BAaHUS 3AIIUTHBIX COOPYKEHUMH, YCTPOMICTB U
MEPOTIPUATHIA, CO3/1aBaCMbIX YCIOBUU JUIsI pa3pabOTKH MECTOPOXKIACHUS, BO3JEHCTBHA Ha
OKPYXXAIOIIYI0 CPEAy M CyMMapHBIX 3aTpaT IO 3alIUTE IPU CTPOUTENIHCTBE U IKCILTyaTalluu
TOPHOTO MPEATPUATHSL.

[Ipu cpaBHEHUH BapuaHTOB BOJOMIOHWKEHUS U TPOTUBOPMIBTPALMOHHBIX 3aBEC HEOOXOAUMO
YUUTHIBaTh Pa3IuyMs KapbepHOTO M IIAXTHOTO BOJOOTIMBA B O0OMX CIIy4asx, a TaKKe TO, YTO
IPOTUBO(QMIBTPALIMOHHBIE 3aBEChl, B OTJIMYME OT BOJONOHWKEHHUS, HE BIEKYT 3a COOOH
o0pa3oBaHMUsl BPEIHBIX CTOKOB M HCTOILIEHHUS PECYpCOB TMOA3EMHBIX BOJA M HE BBHI3BIBAIOT
negopmanuii TOPHBIX MOPO, 3€MHOW TOBEPXHOCTH U COOPYXEHHH B pailoHE 3allUIacMbIX
0o0bexkToB. B TO ke Bpems HEOOXOIMMO YUYUTHIBaTh BbI3BIBAEMOE HMMH HapyIlICHHE
€CTECTBEHHOI'O [JBMKEHMSI TOJ3EMHBIX BOJ, OCTAlOIleecs U I0CJIE€ JMKBHJIALUU TOPHOIO
NPEANPUITHS.

1.3. TIpoTuBOQHUIBTPAIIMOHHBIE 3aBECHl JIOMYCKaeTcsd MpeaycMaTpuBaTh B KayecTBE
OCHOBHOTO CPEeJICTBA JUIsl MPEIOTBPAICHHs TOCTYIUIEHUS MMOA3EMHBIX BOJ B TOPHBIE BHIPAOOTKU
M3BHE M KaK BCIIOMOTaTEIbHYIO MEPY I PEUICHMS JIOKAJIBHBIX 3a/1a4 110 JIMKBUAALNN MECTHBIX
04aroB GUILTPAIUH.

1.4. B cocraB HMCXOAHBIX JAHHBIX Ui NMPOEKTUPOBAHMS JOJDKHBI BXOAWUTH TPeOOBAaHUS K
CHUCTEME 3alllUThl TOPHBIX BBIPAOOTOK OT MOJ3EMHBIX U IMOBEPXHOCTHBIX BOJ, CBelIEHUS 00
OTBEJICHHBIX MeCTax cOpoca pyAHUYHBIX BOJ M MaTEPUANIbI U3BICKAHUH.

Matepuaibl u3bpIcKaHui T0DKHBI 0TBe4aTh TpedoBanusm CHull 11-9-78 u conepxats:

TUPOJIOT0-METEOPOJIOTMUECKUE JAHHBIE;

Toniorpaduueckue IUTaHbI pailoHa MECTOPOXKIEHUST B MaciiTadax, yCTaHaBIMBAaEMBbIX
MIPOEKTHOM OpraHU3aLuei;

XapaKTEPUCTUKY TEOJIOTMYECKOT0 CTPOCHMS, TEKTOHMYECKOW HApyHIIEHHOCTH  TOJIIL,
HEOTEKTOHUKH, CEHCMUYECKUX YCIOBHUH M OCOOBIX YCIOBHHM (HAJIMYHE BEYHOH MEp3JIOTHI,
KapcTa, OTMOJ3HEBbIX SABJICHUH U JIp.);

Te0JIOTUYECKHE Pa3pe3bl U MPOPHIIH;

XapaKTEPUCTUKY TUAPOreOIOTHYECKUX YCIIOBHI, VMHKEHEPHO-TE€OJIOTMYECKYIO
XapaKTEPUCTUKY U CBEICHHUSA O (PU3MKO-MEXaHMYECKHX CBOMCTBAaX TOPHBIX MOPOJ; CBEACHUS O
BOJIOHOCHBIX CJIOSIX, ICTOYHHMKAX W 00JAaCTSIX MX MUTAaHUS U Pa3TPYy3KH, B3aHMOCBSIZH MEXIY
HUMHU U C IOBEPXHOCTHBIMH BOJAMH, UX XUMHUYECKOM COCTaBE, TEMIIEPATypax;

TaHHble O (UIBTPALIMOHHBIX CBOMCTBaX IOPOJ, OMNpEIENIEHHbIE C MOMOIIbIO OMBITHBIX
OTKA4€K U C yUYETOM CXEMATHU3alMH THAPOTre0IOTHYECKUX YCIOBUM;

BHecenbl | YTBep:KIeHbI \ Cpox
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MunmonTtaxkcnencrpoem CCCP IOCTAHOBJIEHHEM BBeJIeHUS
I'ocynapcrBennoro komurera CCCP B JIeliCTBHE
110 J1eJIaM CTPOMTEJILCTBA 1 suBaps 1986 r.
ot 23 anpeas 1985 r. Ne 6

KapThl PaclpOCTPAaHEHHUs BOJOHOCHBIX CIJIOEB, penbeda MX KPOBIM M IOJOLIBBL, a TaKXe
TUAPOU3OTHUIIC U TUAPOU3O0JIBES.

['eomornyeckne M TUAPOTEOJOrMYECKHE JaHHbBIE JOJIKHBI OBITh OCBELIEHBI B Ipeienax
OKU/IaeMOW 30HBI JIENPEeCCMM W Ha TIyOMHY, OXBaTBHIBAIOLIYI0O BCE BOJOHOCHBIE CIIOHM, W3
KOTOPBIX BO3MOXHBI (PMIIbTPALIUS UITU ITPOPBIB MOA3EMHBIX BOJl B TOPHYIO BBIPAOOTKY.

1.5. B mpoekTax 3amUThl TOPHBIX BBIPAOOTOK KpOME TEXHHUYECKOH JTOKyMEHTAallWH,
OTBEYAKOLIEH TpeOOBaHUAM JEHCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB IO COCTaBJICHUIO
IPOEKTOB M CMET, YTBEPXJCHHBIX B YCTAaHOBJICHHOM IOpSAKE, JOJDKHBI OBITH NPHUBEICHBI
XapaKTEPUCTUKU CEIbCKOXO3IMCTBEHHBIX YrOJUH, B TAKXE CYHMIECTBYIOIIMX M BO3BOJHMMBIX
COOPYXXEHUM M MpEeANnpusTUH, HAa KOTOPbIE MOTYT IMOBIMITH INPOEKTHUPYEMbIE 3aLUTHBIC
MEpOINPUATHSI, CBEACHUS O CHOcO00ax, OUEPETHOCTH U CPOKax pa3pabOTKM MECTOPOXKIEHHS U
JIaHbI pELICHUS 110 3alUTE OKPYXKAIOLIEH ITPUPOJIHOM CPEIbI.

1.6. B mpoekrax cieayeT nmpeaycMaTpuBaTh IOITAHOE BBINOJHEHHE 3allpOEKTHPOBAHHON
CUCTEMBI 3aIUTHI.

B ycnoBusax, koraa no MarepuajiaM U3bICKAHUH HE TPEACTABIACTCS BO3MOXKHBIM IIPOU3BECTH
JIOCTAaTOYHO OOOCHOBAaHHBIE pacyeThl WM OKOHYATEIbHO BBIOpAaTh CHUCTEMY 3allHTBHI,
KOHCTPYKLIUU €€ COOPYXXCHHMHM M YCTPOMCTB, B IPOEKTE CIELYET MPELyCMaTpuBaTh OIBITHO-
IPOM3BOJICTBEHHbIE Pa0OTHI, PE3YIbTAaThl KOTOPHIX UCTIONB3YIOTCS ISl KOPPEKTUPOBKHU MPOEKTA.

1.7. PacdyeramMu TOJKHBI OTIPEIEISATHCS:

NOHWKEHUE YpPOBHEH IMOA3EMHBIX BOJA B XapaKTEpHBIX TOYKaX, BpeMs JIOCTHIKEHUS
TpeOyeMOoro MOHMKEHHs, MPUTOKU MOJ3EMHBIX U MOBEPXHOCTHBIX BOJl K BOJOIOHHU3UTEIBbHBIM
YCTPOMCTBAaM U B TOPHBIE BBIPAOOTKH - 110 3TanaM pa3padOTKU MECTOPOXKICHHUS;

IPUTOKH TOA3EMHBIX BOJ 4epe3 MNPOTUBOPUIBTPALMOHHBIE 3aBEChl, TOJIIUHA 3aBECHI,
MIOJIOKEHHUE YPOBHEH MOA3EMHBIX BOJI C 00€UX CTOPOH 3aBEC;

HE00XO0IMMOE YUCIIO CKBAKUH JUI IPOTUBOQMIBTPALMOHHBIX 3aBEC U PAcX0Jibl MaTepHaJIOB
JUIS HUX, paclpOCTpaHEHHE WHUIIMUPYEMBIX MAaTEPUAIOB B TOJIIIE MOPOJ, HEOOXOAUMOE BpeMs
JUISL CO3/IaHUS YCTOMUMBBIX MPOTUBOQHIBTPALMOHHBIX 3aBEC;

POM3BOIUTENFHOCTD, MPOITYCKHAs CIIOCOOHOCTb, Pa3Mephl, YHCIO, pa3MEIIeHUuE U JpYyrue
apaMeTpsl YCTPOUCTB JUIS BOJOIIOHM)KCHH, Bos10cOOpa, BOJOOTBO/JA,
OPOTUBOQMIBTPALIMOHHBIX 3aBEC M TPOBEACHHE NPOTUBOPHIBTPAMOHHBIX MEPONPHITUM;
NOTPeOHOCTh B MAaTE€pPUAIbHBIX M 3HEPreTMUECKUX pecypcax; OLIEHKAa KauecTBa OTKAYMBAEMBbIX
BOJl U BO3MOXKHOE€ HM3MEHEHHE KauecTBa IMOJ3EMHBIX M MOBEPXHOCTHBIX BOJI; OLIEHKa yliepoOa
PEUYHOMY CTOKY, CEIbCKOMY U JIECHOMY XO3SHCTBaM, BOJOCHA0)KEHUIO HACEJICHHBIX MYHKTOB U
NPEANPUATHIA OT PabOThl BOJOMOHU3UTEIBHBIX YCTPOHCTB.

Kpome TOrOo, mpm mnpoeKTUpOBaHHMM HEOOXOAWMO OIpPENeIiTh OXKUAAeMble aehopMaIiu
36MHOH MOBEPXHOCTH B 30HE BIMSHUS BOJONOHU3ZUTEIBHBIX CUCTEM.

[Tpu HEOOXOIUMOCTH JOITyCKAETCsl MPUMEHATh MOAETHUPOBaHUE U 00OCHOBBIBATH PacUETHbIC
BEJIMYMHBI OIIBITHBIMU JTaHHBIMH.

1.8. B mpoekrax cieayeT NpenycMaTpuBaTh YCTPONCTBO HAOIIOAATENbHBIX CKBAaXHH WU
IIOCTOB, F€OJE3NYECKUX PENEPOB, MAPOK U MApPKIIECHIEPCKUX IIYHKTOB, YCTAHOBKY KOHTPOJIBHO-
M3MEPUTENIBHON anmapaTypsl U CPOK BBOJA UX B JEHCTBUE I BEIEHUS I'MIIPOr€OJOTHYECKHUX,
THJIPOJIOTMYECKUX, MAPKIIEHIEPCKUX U IE0AE3MUECKUX HAOMIOACHUH, a TakkKe HaOII0eHUH 3a
paboToi YCTPOWCTB CHCTEM 3aIIUTHI IIPU UX CTPOUTENILCTBE U AKCIUTyaTaIHH.

CoctaB u pexuM HeoOXOAUMBIX HaOIIOAEHUH T0JKHBI YCTaHABIMBAThCs B IIpoekTe. Cienyer
npeaycMaTpuBaTh HAONIONCHHUS 32 YPOBHSMH, TEMIEpaTypod, XHMHYECKUM U Ta30BbIM
COCTaBOM IIOA3EMHBIX BOJ, TEMIEPATypOl BO314yXa, KOJWYECTBOM BBINAJAIOIIMNX OCAIKOB,
YPOBHSIMU BOJBI B BOJIOEMAX, 32 PAaCXOA0M, TEMIIEPATYpOH, XMMHUUYECKUM U Ia30BbIM COCTaBOM
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OTKa4YuBa€MbIX BOJ, 3a ,Z[eq)OpMaLII/I}IMI/I nopoax u 3eMHOH MMOBCPXHOCTHU, OCAAKaMHU H
nedopmaIrusMu COOpyKeHHUH.

IMPOEKTUPOBAHUE 3AIINUTHI OTKPBITBIX BBIPABOTOK

1.9. B npoekTax 3ammThl OTKPBITHIX BBIPAOOTOK CIEAYeT MPEayCMaTPUBATh:

BHEIIIHUE COOPYXXEHHUS U MEPOIPHATHUSA Ui PEryJMpOBaHUS IMOBEPXHOCTHOTO CTOKa Ha
TEPPUTOPHUH, TIPUJIETAIONIEH K Kapbepy (pa3pesy);

BHYTPHUKaphEpHBbIE YCTPOWCTBA M MEPOIPHATHS, PACCUNTAHHBIC HA MPHUTOK MOJ3EMHBIX BOJ,
IOCTYNAIONIMX B Kapbep, U Ha CTOK COOMPAIOLINXCSA B HEM MOBEPXHOCTHBIX BOJ: BOJOCTOKH,
BOJIOCOOPHHKH, BOJOOTJIMBHBIE YCTAaHOBKM WJIM YCTPOHCTBa Juis cOpoca BOIBI U3
BOJIOCOOPHHUKOB B TOJ3EMHbIE BBIPAOOTKH U MPU HEOOXOAUMOCTH B 3aBUCHUMOCTU OT MECTHBIX
YCIOBUHA - BHYTPUKAphEpHBIE CKBOKWHHBIE W HUIJIOQWIBTPOBBIE BOJOIOHU3HUTEIbHbIC
YCTQHOBKH, MECTHBIM TaMIIOHaX TOPHBIX MOPOJ, APEHAXKH, IPUTPY3KHU OTKOCOB;

BHEIIIHUE BOJOOTBOSIINE YCTPOHUCTBA U1 cOpoca KapbepHBIX BOJI.

1.10. Tlpu HEOOXOIUMOCTH, U3 YCIOBUN 00ECIIEUEHUsI YCTOMYMBOCTH OOPTOB BHIPAOOTOK HIIH
10 TIPOU3BOJICTBEHHBIM YCIOBHSIM, COKPALICHUS MPUTOKA MOI3EMHBIX BOJ B Kapbep (pa3pe3Hyio
TPaHIICIO, BBIC3AHYIO TPAHLIEI0 M JAp.) B IMPOEKTE KPOME YCTPOMCTB M MEpONpPHUATHUH,
OpeayCMOTpEeHHBIX I. 1.9, cienyer mpemycMaTpuBaTh KOHTYPHBIE KOJIBIEBBIE WM HETIOJIHO-
KOJIBLIEBBIE u JMHENHBbIE BHEIIIHUE BOJIOTIOHU3UTEIIbHBIE CHCTEMBI WIH
IPOTUBO(MUIBTPALIMOHHBIE 3aBECHI.

KoublieBble BOIOMOHU3UTEIBHBIE CUCTEMBI CIIEAYET IPELyCMaTpUBaTh IPH PacpoCTPaHEHUH
BOJIOHOCHBIX TOJIIIl HA BCEM 3aIMIIIAEMOM YYaCTKE U 32 €T MpeJieaMu.

HenonHokonbpleBble  BOJONOHU3UTEIbHBIE  CUCTEMBI  CIEAYET IPOEKTUPOBaTh  IpH
pacnpocTpaHeHHH BOJOHOCHBIX TOJIII HE CO BCEX CTOPOH 3aLIUIAEMOT0 Y4acTKa.

JluHeliHble BOJONOHU3UTENbHBIE CHCTEMBI CJIEIyeT IPOEKTHUPOBaTh JUIsl IepexBaTa
OJTHOCTOPOHHETO MOJ3EMHOr0 IOTOKAa CO CTOPOHBI BOAOEMa (BOAOTOKA) WM IO IUIACTY,
UMEIOIEMY BBIPQ)KEHHBIH YKJIIOH B CTOPOHY 3alllMINAaeMOr0 y4yacTKa, a TaKKe AJS 3allUThl
YIUIMHEHHBIX BBIPA0OTOK M B CIy4asx, KOIJlAa IO MECTHBIM YCIOBHMSIM HUX IPHMEHEHHE
OKa3bIBAETCs L1E1€CO00PA3HBIM.

1.11. KonbueBble, HEMOJHOKOIbLEBbIE W JHHEWHBIE NPOTUBO(UIBTPAIIMOHHBIE 3aBECHI
ClleflyeT NMPOEKTUPOBaTh B TEX JKE€ CIy4asX, YTO U COOTBETCTBYIOLIUE BOJONOHHU3UTEIIbHBIE
cuctemsl (cM. 1. 1.10), ¢ yueTom orpaHUYEHUI A UCIOIB30BAHUS HEKOTOPHIX TUIIOB 3aBEC IO
IOPUPOJHBIM YCIOBHUSM (COIJIaCHO YKa3aHUSAM pa3[l. 4) U MECTHBIX IPOU3BOJICTBEHHBIX
BO3MOKHOCTEM.

1.12. [Tpu COOTBETCTBYIOIIIEM 000CHOBaHHUH BOJIOTIOHU3UTEIHHBIC u
IPOTUBO(QMIBTPALIMOHHBIE YCTPOMCTBA KapbepoB (Pa3pe3oB) JOMYCKAETCs MpeaycMaTpuBaTh B
BUJIE OTAEIBHO PACIOJIOKEHHBIX AJIEMEHTOB CHUCTEMBI 3aIlUThI, pa3MEIAaeMbIX U3 YCIOBHS UX
HanOonpIield 3((EeKTUBHOCTH U C y4eToM penbeda KpOBIM TMOACTUIAIONIETO BOJOYIOPA,
3ajieraHysl OO/l C BEICOKOM BOAOIMPOHHUIIAEMOCTBIO, HAIIPABICHUSI [TOJI3EMHOTO IOTOKA U JP.

1.13. CHmxeHNe Mbe30METPUUECKOTO YPOBHS HAITOPHBIX BOJ Ul COXPAHEHUS! YCTOMYMBOCTH
TOPHBIX MOPOJ U MCKIIIOYEHUS MPOpbIBA BOJbI B BBIPAOOTKH JOIMYCKAETCs MPEAyCMAaTpPUBATh C
MIOMOIILBIO CIIEHUAIBHO MPEAHA3HAYCHHBIX JUISI ATOTO YCTPOWCTB (CKBa)XXHH, 00OPYAOBAaHHBIX
HAacoCaMHM, CAMOM3JIMBAIOIIUXCS CKBAXXHH U JIp. ).

1.14. TIpu npOeKTUPOBAHUU BBINOIHIEMON B HECKOJIBKO 3TallOB CHUCTEMBI 3aIMUTHI Kapbepa
(pa3pesa) HEOOXOIMMO TIPETYCMaTPUBATD:

JI0 Hayala CTPOUTENIbCTBA Kapbepa (pa3pes3a) - BBOJ B JCWCTBUE BHEUIHUX COOPYXCHHHA U
YCTPOMCTB JJIsi PEryIMpPOBAHUs IOBEPXHOCTHOTO CTOKAa M BOAOOTBOJA, BBOJA B JEHCTBHE
COOPY)KEHHH, YCTPOMCTB M BBHIMOJIHEHUE MEPONPUATHIA, HEOOXOTUMBIX IS 3alUTHl TOPHBIX
BbIpa0OTOK OT IMOJ3EMHBIX BOJ| Ha MEPUOJ, B T€YEHHUE KOTOPOTrO MOTYT OBITh MOATOTOBIIEHBI
COOpPY)KEHHsI, YCTPOMCTBa M MEpPONPHUATHS CIEAYIOIIEro 3Tama. B 3TOT ke mepuoj mpu
IPOEKTUPOBAHUM  CHUCTEMbl  3aIIUTBl €  BHEIIHMMHM  BOJONOHU3UTEIBHBIMU  WJIH
OPOTUBOQMIBTPALIMOHHBIMUA ~ YCTPOWCTBAMHM  JIOJDKHBI  OBITH  OOECHEUYEHBI — OIeperKaroiiee
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pa3BUTHE NMOHMKEHUS YPOBHS IMOJ3EMHBIX BOJ WJIM OIEPEXarolue MpOTHBO(UIbTPAIIMOHHbIE
YCTPOMCTBa, NpPHU IMPOEKTUPOBAHMM CHUCTEMbI 3aIlUThl TOPHBIX BBIPAOOTOK 0€3 BHEIIHUX
YCTPOKMCTB - TOTOBHOCTb CPEACTB JJISl IPOBEACHUS HEOOXOIUMBIX MEPOTIPUATUN M BBITOJTHEHHS
HEOOXOIMMBIX YCTPOMCTB B MpoIlecce pa3padoTKH Kapbepa (pa3pesa);

B IIEpUOJl CTPOUTENbCTBA Kapbepa (pa3pe3a) - IOCIENOBATENIbHBI BBOJ B JIEHCTBUE
JIONIOJIHUTEIBHBIX COOPYXKEHUH M YCTPOWCTB M IPOBEACHHE HEOOXOIMMBIX MEpOIpPUATHUH,
peIyCMOTPEHHBIX MPoekToM (cm. mm. 1.10-1.13);

K MOMEHTY cJauu Kapbepa (pa3pe3a) B OKCIUIyaTallMl0 - TOTOBHOCTb COOPYXEHUH H
YCTPOKMCTB, 00ECIIEUYNBAIOIINX 3aIUTY TOPHBIX BBHIPAOOTOK 0 AOCTHXKEHHS MOJHON MPOEKTHOM
IPOM3BOJUTENBHOCTH Kapbepa (pa3pe3a), B TOM 4HCIE T'OTOBHOCTH 3alPOCKTHPOBAHHOU
CUCTEMBI PEryJIMpOBaHUS IMOBEPXHOCTHOI'O CTOKA, JApPEHaXka, CTallMOHAPHOIO BOJOOTJIMBA U
BOZJOOTBOJIa PyIHUYHBIX BOJ;

B IIPOLIECCE DKCIUTyaTallud Kapbepa - IMOCJIECN0BATEIbHBIN BBOJ B JICUCTBUE COOPYKEHUU U
YCTPOMCTB M TPOBEICHUE MEPONPHUATHH, 3allPOCKTUPOBAHHBIX B CHCTEME 3alUTBl H
00ecTeynBaroIUX MOCTOSHHOE OINEPEKEHHUE IO OTHOLICHWIO K TOPHBIM padoTaM pa3BUTHA
IOHMKEHUSI YPOBHSI MOA3EMHBIX BOJ WM IPOTUBOQMIBTPALMOHHBIX YCTPOICTB Ha CpOK,
IIPEAYCMOTPEHHBIN B IIPOEKTE.

IMPOEKTUPOBAHUE 3AINUTHI IIOA3EMHbBIX BBIPABOTOK

1.15. B mpoekTax 3aIiuThl MOA3EMHBIX BBHIPA0OTOK B 3aBHCHUMOCTH OT MECTHBIX YCIOBHH B
npezenax MIaxTHOTO MOJIS CIIEAYET MPeyCMaTPUBATh HCIIOJIb30BaHHE:

B KauyecTBE IO/I3€MHOT0 JpEHaXka - CaMUX 3aIlMIIAaeMbIX BBIPAOOTOK C yCTPOHCTBOM B HUX
JPEHaKHBIX KaHABOK;

BEPTUKAJbHBIX, TOPU3OHTAJIBHBIX M  HAKIOHHBIX  CAMOM3JIMBAIONIMXCS  CKBaXXUH,
3a0yprBaeMbIX, 3aJaBIUBacMbIX (WM 3a0MBAaEMbBIX) W3 CaMHUX 3alUIIAEMBIX BBIPAOOTOK,
JPEHaKHBIX BBIPAOOTOK M U3 CHEMATIbHBIX HHUII U KaMep;

CKBO3HBIX (HIIBTPOB, 3a0ypUBAEMBIX C IOBEPXHOCTH U COMBAEMBIX C CAMUMHU 3aIIUIIAEMbIMU
WIN APEHAKHBIMU BBIPAOOTKAMU;

CKBa)XXHMH, 000PYZIOBaHHBIX HACOCAMH M YCTPaWBaEMbIX C MOBEPXHOCTH WU W3 TOJ3EMHBIX
BBIpAa0OTOK; UIIO(UIBTPOB B TOA3EMHBIX BBIPA0OTKaX; MPOTUBOPHIBTPAIMOHHBIX 3aBEC
(TamMmOHa)ka TOPHBIX MTOPO);

COOTBETCTBYIOLIIUX COOPYKEHHH W MEpOIPHUIATUN ISl PEryIupOBaHUsS TOBEPXHOCTHOTO
CTOKa, BKJIFOYAsi BOJIbI, CKAIUTMBAIOIIMECS B MYJIbJIaX CABHKCHHS 3eMHOW TOBEPXHOCTH.

Bo Bcex ciydasx B MPOEKTaxX 3alUThI MOJ3EMHBIX BBIPAOOTOK TOJKHBI MPEIyCMaTPUBATHCS
YCTPOMCTBA U YCTAaHOBKH TSI BOJIOOTJIMBA M OTBOJIA OTKAYMBAEMBIX BOJI K MECTaM MX cOpoca.

[Ipumeuanue. CucremMa peryiupoBaHHsl MOBEPXHOCTHOTO CTOKa NPH HEOOXOAUMOCTH
JIOJDKHA OXBAaTbIBaTb TEPPUTOPUIO M BHE ILIAXTHOIO IOJIA B IMpeAeiax, yCTaHABIMBAEMBIX
IIPOEKTOM.

1.16. B ciayuyasx HeEMOCPEICTBEHHOM YIpo3bl MPOPHIBOB B TOJ3EMHBIC BBIPAOOTKH BOJBI M
TOPHBIX TIOPO/I, B YACTHOCTH KOT/Ia HaJl KPOBJICH MOJIE3HOTO MCKOAEMOTr0 3aJIeTaloT HaCKaIbHbIe
BOJIOHOCHBIE CJIOM, JOIyCKAaeTCsl MPHU COOTBETCTBYIOIIEM OOOCHOBAaHHMH MpeaycMaTpUBaTh B
MMPOCKTC BHCHIAXTHBIC BOAOIOHHU3UTCIBHBIC CUCTCMbI U HpOTI/IBO(bI/I.HBTpaI_[I/IOHHBIe 3aBCChI,
yCTpanBaeMbI€ B COOTBETCTBUU C TpeOoBaHusmu mm. 1.10-1.13.

I[OHyCTI/IMyIO BCJIMYMHY NPHUTOKA BOABI B IMOATOTOBUTCIBHBIC WU OYUCTHBIC BBIpaGOTKI/I Ha
MECTOPOXKACHUSX MOJIE3HBIX UCKOMAEMBbIX CIEAYyeT MPUHUMATh UCXOS U3 ONbITA CTPOUTENILCTBA
U OKCIUTyaTalluu IIaXT B aHAJIOTUYHBIX YCJIOBHUAX.

1.17. Tlpu nOpOEKTHPOBAHUM 3ALTUTHI TOPHBIX BBIPAOOTOK, MPOXOSAIIUX B BOJOHOCHOU
TOJIIIC, U3 KOTOpOﬁ OXKUIAAIOTCA 3HAYUTCIIBHBIC MPUTOKN BOABI, JOIIYCKACTCA IMMPU HAMJICIKAIICM
000CHOBaHMU TMpEeAyCcMaTpuUBaTh CO3JaHUE B TMpeleiax [IaXTHOTO TOJS CHEeIHabHBIX
APCHAKHBIX TOPHU30HTOB, pacmnojiarad APCHAXHBIC BBIpaGOTKI/I HHNKE OCHOBHBIX OTKATOYHBIX
TOPU30HTOB.
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1.18. Ilpu NpPOEKTHPOBAHMHU 3AIUTHl TOPHBIX BHIPAOOTOK HEOOXOAMMO YUYUTHIBATH, YTO
MPOXOJKY UX B HEOCYIIEHHBIX MOPOJax CIeAyeT MpeaycMaTpuBaTh C ONEpexaromuM OypeHueM
u coOmronenueM TpeboBaHui m. 1.15, a B HEOOXOAMMBIX CiydasiX - C IpeIBapPUTEIbHBIM
3aMOpPaKUBAHUEM TOPHBIX IMOPOJ WU C MPUMEHEHUEM LIUTOBOTO CIOC00a.

1.19. Ilpm nOpPOEKTHUPOBAHWU BBHIMOJIHAEMOM B HECKOJIBKO JTallOB CHCTEMBI 3allUThI
MOJI3€MHBIX BBIPA0OTOK HEOOXOIMMO MPEAYCMAaTPUBATD:

JI0 Hayajla MPOXOAKH CTBOJIOB - BBOJ B JCHUCTBHE COOPYKEHUHM M YCTPOWCTB MO
PEryIHpOBaHUIO TOBEPXHOCTHOTO CTOKA, OIPaXIal0IIKX IJIOIIAIKU IAXTHBIX CTBOJIOB, OypeHUe
OTIEPEXKAIOIINX KOHTPOJIBHOPA3BEIOUYHbIX CKBRXMH Ha BCIO INIyOMHY CTBOJA, TOTOBHOCTB
HapY>KHBIX CTBOJIOBBIX MPOTHUBO(MUIBTPAMOHHBIX 3aBEC UM BOJIOTIOHU3UTEIbHBIX CUCTEM (€cin
OHM IIPEAYCMOTPEHBI IPOEKTOM), TOTOBHOCTb IIPEIBAPUTEIBLHOIO TAMIIOHAKA TOPHBIX MOPOJ;

0 Hayayla MPOXOJKH TMOATOTOBUTEIBHBIX BBIPAOOTOK - BBOJA B JIEHCTBUE BOJOOTIUBHOM
YCTaHOBKH Y IIAaXTHOT'O CTBOJIA (JIOIyCKaeTcs NMpEeAyCMaTpUBATh MPOXOJAKY MOArOTOBUTEIBHBIX
BBIPAOOTOK TpPH JCHCTBUM BPEMEHHOW HACOCHOW CTAaHIIMH, PACCUYNTAHHONW Ha OXKHMIaeMbIH
IPUTOK B IIEPUOJ 10 TOTOBHOCTH 3alPOEKTUPOBAHHOM CTAIllMOHAPHON HACOCHOM CTaHIMM); BBOJ
B JIeiicTBHE 3yMII(OBOM U MEPEKAYHbIX HACOCHBIX CTAHLUN U BHEHIIAXTHBIX BOJAOMOHU3UTEIBHbIX
CHCTEM (eCJIM OHU MIPETYCMOTPEHBI TPOEKTOM);

B MEPHOJ] IPOXOJKH MOATOTOBUTENBHBIX BBIPAOOTOK - MOCJIENOBATEIbHBIN BBOJ B JIEHCTBUE
JIOTIOJTHUTEIBHBIX COOPYKEHUH M YCTPOWCTB M TPOBEACHHE HEOOXOIMMBIX MEPOIPUATHH,
PEIYCMOTPEHHBIX MPOEKTOM (cM. mir.1.16-1.18);

K MOMEHTY Hayajla OYMCTHBIX Pa0OT - pa3BUTHE IMOHMKEHUS YPOBHS IOA3EMHBIX BOJ,
TOTOBHOCTb COOPYKEHHI U yCTPOWCTB, OOECIEUMBAIOIIMX 3aIUTy MOJ3EMHBIX BBIPAOOTOK 0
JOCTUKEHUS MOJTHON MPOEKTHOW MPOU3BOIUTEIBHOCTH MPEANIPUATHS, B TOM UUCIIE TOTOBHOCTD
CTAallMOHAPHBIX IMOA3EMHBIX HACOCHBIX CTAaHUUN U CUCTEMBI PETYIMPOBAHMS IMOBEPXHOCTHOI'O
CTOKa U BOJOOTBOJIA;

B MPOILIECCE AKCIUTyaTallMU NPEANPUATUS - TAIbHEHIINI MOCIEeI0BATEIIbHBIN BBO B ICHCTBUE
3aMpPOEKTUPOBAHHBIX COOPYKEHUI M YCTPONCTB M MPOBEJACHUE MEPONIPUATHIA, 00ECTIEUMBAIOIINX
MOCTOSTHHOE OTieperkatoiiee (M0 OTHOIICHUIO K TOPHBIM padoTaM) pa3BUTHE MOHWIKEHHUS YPOBHS
NOJ3EMHBIX BOJ WJIM COOTBETCTBYIOUIMX IPOTUBO(UIBTPAIIMOHHBIX YCTPOWCTB Ha CpOK,
OnpeAessiIEMbIN TPOEKTOM.

2. BOAOITIOHU/XKXEHUE

2.1. BopomnoHmwxkeHne cieayeT MPOEKTUPOBATh C NMPUMEHEHHEM OTKPBITHIX M BaKyyMHBIX
BOJIOTIOHU3UTEIBHBIX CKBA)XWUH, HWIIO(PUIBTPOB, IUIACTOBBIX, TPAHIICHHBIX M TpyOUaThIX
JpeHaXeH, MOI3EMHBIX IPCHAKHBIX BEIPAOOTOK.

2.2. TpeObyemyto BeJIMUUHY CHI)KEHUS HAIOPOB B BOJOHOCHBIX CIIOSIX CIEAYET ONpPEEIATh U3
YCJIOBHUSI COXPAHEHHS YCTOWYMBOCTH TOPOJ, OKPY)KAIOMIMX BBIPAOOTKH, M MPEIOTBPALICHUS
IpOpbIBa B HUX OJ3EMHBIX BOJI.

2.3. IIpu mpoeKTHPOBaHNU BOJOTIOHIIKCHUSI C MPUMEHEHHEM BHEIIHEH BOJOIOHH3UTEIBLHON
CHCTEMBI, 3alUINAIONICH OTKPBITYIO BBIPAOOTKY, YPOBEHB IIOJ3EMHBIX BOJ JIOJDKEH OBITH
NOHIDKEH TI0 BO3MOXKHOCTH HIDKE €€ JHAa Ha BEJIMYMHY, OINpEeNsieMyl0 pPacUYeTHBIM
MOBBIIIEHUEM YPOBHS BOJIBI 32 BpEMsI aBapUIHOTO OTKIIIOUCHHSI BOJOTIOHU3UTEILHON CHCTEMBI.

IIpn HEBO3MOKHOCTH TIOHMIKEHHUSI YPOBHS MOJ3EMHBIX BOJ HIDKE JHA OTKPHITON BBHIPAOOTKH,
B YAaCTHOCTH TIpU TMIEPECEUYCHUH €I0 BOJOYMOPHBIX CJOEB, HEOOXOAMMO HCXOIUTh U3
NPAaKTHYECKH JOCTHKMMOW TJyOWHBI BOJOIIOHMKEHUS B KaXJIOM BOJOHOCHOM CIIO€ U
npeaycMaTpuBaTh JOMOJIHUTENbHBIC BHYTPUKAPhEPHBIEC YCTPOICTBA M MEPOIIPHUSTHUS COTTIACHO II.
1.9.

24. Ilpu  TPOEKTUPOBAHWU  BOJONOHIKEHHS C  NPUMEHEHHEM  BHEIIAXTHBIX
BOJIOTIOHU3UTEIBHBIX YCTPOUCTB, 3alUIAIONINX OA3EMHBIE TOPHBIE BEIPAOOTKH B BOJIOHOCHBIX
1opoJax, He OTIEJIEHHBIX BOJOYIOPOM OT BBIIIETEKAIINX BOJOHOCHBIX CIIOEB, MOHMKEHHBIN
YPOBEHb MOI3EMHBIX BOJ JOJDKEH HAXOIUTHCA HIKE IOAOIIBBHI 3AIIUIIACMBIX ITO3EMHBIX
BBIPa0OTOK Ha IIyOUHY, COOTBETCTBYIOLIYIO TPEOOBAaHUAM II. 2.3.
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[Ipu Hamuumm Bopoymopa (FOpHBIX MopoX ¢ kKoddpdunuentom ¢unsrpanun menee 0,001
M/CyT), OTHENSIOIIEr0 TOJIY HOPOJA, B KOTOPHIX NMPOEKTHPYIOTCS MOA3EMHBIC BBHIPAOOTKH, OT
BBIIIENIKALIETO BOJAOHOCHOTO CJIOS, TOHMKEHHWE YPOBHS MOJ3EMHBIX BOJ B 3TOM CIIO€
JIOIYCKAaeTCsl Ha3HAYaTh C YIETOM COOIOICHHS YCIIOBHS

y < 5hy, 1)

I7Ie y - OCTAaTOYHBIA HAIoOp, OTCUMTHIBAEMBIH OT KPOBIHU PAa3ENAIOIIErO CJIO0S BOJIOYMOPHBIX
OPOJI, M;
hg - ToNKMHA HE HApyIIAeMOTO TMPHU Pa3pabOTKe Pa3eIIAIOIIEro CI0si BOJOYIOPHBIX MOPO/I,
M.

[Tpu 3TOM OcTaercs B cuiie TpeOOBaHHE MOHMKEHHUS YPOBHS MOI3EMHBIX BOJI B TOJIIE MTOPOJI,
TAC pacrojiararoTcd rnmoA3€MHBIC TOPHBIC Bblpa6OTKI/I, HHMXKE UX IIOAOIIBHI.

[Ipy HEBO3MOXHOCTH TOHM)XEHHUS YPOBHS TOA3EMHBIX BOJ HIKE TOJOLIBBI TOPHBIX
BBIPA0OTOK C TOMOUIbIO BHEIIAXTHBIX BOJONOHU3UTENBHBIX YCTPOWUCTB JOIYCKaeTcs Npu
COOTBETCTBYIOIIEM OOOCHOBAaHUU HCIOJB30BaTh HUX JJIA MNPAKTUYECKH JOCTHUKHMOIO
BOJIOIIOHMKEHHUs, IIPENyCMaTpuBas B IIpeleiax IMIAaXTHOIO IOJS YCTPOMCTBA U MEPONPUSATHUS
coryiacHo m. 1.15.

2.5. HeoO6xonumoe BpeMs Ui JOCTHKEHUS TpeOyeMOoro MOHMKEHUST YPOBHS IOJ3EMHBIX BOJ,
pacnpocTpaHeHue AeNPeccCu U Pa3BUTHE BOJIONOHU3UTEILHON CUCTEMBI IOJKHBI OMPENEsAThCS
COOTBETCTBEHHO CXEME€ F'OPHBIX padoT.

2.6. CxemaTtu3zalus MPHUPOAHBIX YCIOBUH JJIsl pacdyeTa BOAOIOHIM)KEHHUS JOJDKHA OTpa)arhb
I[eﬁCTBHTeHBHble THApOTrCOJIOrMICCKHUC yciioBus, T'€OJIOTUYECKOEC CTPOCHUC TOJJIIN )41
XapaKTEPUCTUKU CJIararolInX €€ CIOEB.

2.7. Pacyer BOJONOHMKEHHUS, KaK MPABUIIO, CIEAYET BBINOJHATH HMCXOIS U3 JHMHEHHOTO
3aK0oHa QUIBTPAIMH, BEIpaXKaeMoro GopMyson

v=kl (2)

rzie V - CKOpOCTh (PUIBTpAINH, M/CYT;

K - koo durueHT GuIbTpanuu, M/CyT;

| - rpagueHT Hamopa.

OcHOBHBIE pacdyeTHbIC (POPMYITBI M TAOIHUIIHI TIPUBEICHBI B PEKOMEHIYEMOM MPHJIOKEHUH 1.

[Ipu HeoOXOAMMOCTH TPUMEHEHHS BOJOTOHM)KEHUS B BOJOHOCHBIX CIIOSIX, CJIOKEHHBIX
OpOoJIaMH, OTIUYAIOIIUMUCS BBICOKHMH GuIbTpAaMOHHBIMU CBOICcTBaMH
(KpyITHOOOJIOMOYHBIMU, CUITBHOTPEIIMHOBATHIMU U 3aKAPCTOBAHHBIMU ), PACUET BOJIOTIOHIKEHUS
JIOTTYCKaeTCsl OCHOBBIBaTh HAa OMNBITHBIX JAaHHBIX W YTOYHSTH B TIPOLECCE IMOATAITHOIO
BBITIOJTHEHUS CHCTEMBI 3aIIUTHI.

2.8. Jlns ycrmoBU TIOBBIIMICHHOW CJIOKHOCTH (HEOTHOPOIHOTO (UIBTPAIIMOHHOTO IOTOKA,
CIIOKHBIX  OYEpPTaHW KOHTYPOB THUTAHWS W  BOJOMOHWXKEHHS W T. II.) pacuer
BOJIONIOHU3UTENBHBIX CHCTEM JIOMYCKAeTCs MPOU3BOAUTH C KCIOIb30BAaHUEM MOJEIHUPOBAHUS
WIH IPYTUX METOJIOB.

2.9. KoHcTpykuMy BOJOTIOHU3UTENBHBIX U HAOIOIATENbHBIX CKBAXXUH U JPEHaXel cieayeT
MPUHUMATH B COOTBETCTBUU C YKAa3aHUSIMH 00S3aTEIILHOTO IPUTOKEHUS 2.

OTKPBITBIE BOAOIIOHU3UTEJIBHBIE CKBAKNHbBI

2.10. OtkpeiThIe (cooOmiaromuecst ¢ arMochepoit) BOJOTIOHU3UTEIbHBIE CKBAXKUHBI CIIETyET
npeaycMaTpuBaTh, Kak IMPaBWIIO, JUIS CHIDKEHHS YPOBHSA (WJIM HAmopa) MOJ3EMHBIX BOJ B
HACKaJIbHBIX MOPOAaX ¢ KO3(p(UIMEHTOM (QUIbTpAlliM HE MEeHee 2 M/CYT U BO BCEX APYrux
ciry4asx, Koraa ux 3G (eKTHBHOCTh MOATBEPKIACTCS ONBITHBIMU JTaHHBIMH.

2.11. Tlpm mOpPOEKTUPOBAHHWU BOJOMOHU3UTENBHBIX CHCTEM CIIEAYyeT IpeayCcMaTpUBaTh
OTKPBITHIE BOJIOTIOHN3UTEIbHbBIC CKBRKUHBI B BUJIE:

000py/IOBaHHBIX HACOCAMHU;
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CKBO3HBIX (DHIBTPOB, Yepe3 KOTOphIC MOCTYMAIONIME B HHUX TOJ3EMHBIE BOIBI U3 BCEX
NIPOpe3aeMbIX HMH BOJIOHOCHBIX CJIOEB COPACBHIBAIOTCS B ITOA3EMHBIC BEIPAOOTKH;

CaMOMBJIMBAIOIIUXCS C U3IIMBOM BOJIBI UEPE3 YCTHE;

BOJIOTIOTJIONIAOIINX, C IOMONIBI0 KOTOPBIX ITOJ3€MHBIC BOJBI W3 BBIMIEIEKANIETO CIOS
cOpachIBAIOTCS B HIKEIICIKAIIHIA.

2.12. CkBaxuHbl, 000pyJO0BaHHBIE HACOCAMH, CIICIYET MPEIyCMaTPUBATh Jisi KOHTYPHBIX H
JUHEHHBIX BOJOMOHM3UTENBHBIX CHCTEM, a TaKKe TIPOCKTUPOBATH B BHUIEC OTHAEIHHO
PacIIOJIOKEHHBIX BOJIOTIOHM3UTEIBHBIX YCTPOWCTB MPHU OTKPBITOM M TOA3EMHON pa3pabdoTKax
MECTOPOXKIACHHUI TOJE3HBIX MCKOMAEMBIX M B BHJE PACIPEACTICHHBIX MO IUIOMAAN IIaXTHOTO
I0JIS1 BOJIOTIOHNU3UTENBHBIX YCTPOMCTB TPH TOJA3EMHOM pa3padoTKe MOJIE3HBIX HCKOTTAEMBIX.

2.13. CkBo3Hble (UIBTPHI CIEAYeT NpPeayCMAaTPUBATh I KOHTYPHBIX M JIMHEHHBIX
BOJIOTIOHU3UTEIBHBIX CHCTEM, & TAaKXKe B BUJC OTACIHHO PACIIOIIOKEHHBIX MU PAaCIpeesICHHBIX
M0 TUIOIIATU MIAXTHOTO TOJS BOJONMOHM3UTENBHBIX YCTPOWCTB IMPH MOA3EMHON pa3zpaboTke
MIOJIC3HBIX MCKOIAEMBIX U TIPU OTKPBITON pa3pabOTKe MECTOPOXKICHHUN TIOJIE3HBIX UCKOMAEMBbIX,
KOT'Jla TeXHHYECKHA BO3MOXHO U SKOHOMHYECKH OIMPABIAHO YCTPOUCTBO MOI3EMHBIX JIPCHAKHBIX
BBIPAOOTOK.

2.14. BepTukanbHbIE CAMOW3IMBAIOIINECS CKBAXKHHBI JUIsI CHATHS W30BITOYHOTO HAmmopa B
HIDKEJIeKAIIUX BOJOHOCHBIX CJOSIX CIEAYyeT TpPEeAyCMaTpUBaTh [UISl TIPEJAOXPAHCHUS OT
HAPYIICHUS YCTOMYMBOCTH TOPHBIX MOPOJA M MPEIOTBPAIICHHS OMACHBIX MPOPHIBOB HAMTOPHBIX
BOJI B OTKPBITHIC WJIU TIOA3EMHBIC TOPHBIE BEIPAOOTKH.

3a0yprBaHHe CaMOU3IIUBAIOIINUXCS CKBAXUH CIEAYET MPOU3BOAUTH C TIOBEPXHOCTH 3EMIIH, C
O0epMm Ha OopTax KapbepoB (pa3pe3oB), ¢ MOJOMIBBI OTKPBITBIX WM TMOA3EMHBIX BBIPAOOTOK.
CkBaxrHa JOJKHA OBITH 3ariyOlieHa B Hamboyiee BOJOOOMIBHYIO 30HY BOJOHOCHOTO CJIOS,
COJIep KAaIero HaOPHBIE BOIBI.

2.15. T'opu3oHTaIbHBIC CAMOM3IIMBAIOIINECS CKBAKHMHBI, yCTpanBaeMble ¢ OEpM Ha OTKOCAX,
ClieyeT TpeAycMaTpuBaTh B IMOJOMIBE BOJOHOCHBIX CIIOCB BOJNM3M HX KOHTaKTa C
BOJIOYIIOPHBIMHU CJIOSIMH WJIM B MECTaX COCPEIOTOUYEHHOW (pUibTpamuu Ui MpeAoTBpaIleHUs
cy(ph03MOHHOTO BBIHOCA TIOPOJIBI YePE3 OTKOCH OTKPBITHIX BBIPAOOTOK.

lopu3oHTanbHBIE  CKBaXWHBI HA  OTKOCAaX  OTKPBITBIX  BBIPAa0OTOK  JIOMYyCKaeTcs
npeaycMaTpuBaTh Kak BCIIOMOTATEIBHOE CPEACTBO TP HAPYKHOW BOJOMOHU3HUTEIBHOM
CUCTEME U3 CKBAXXWH, OOOPYIOBAHHBIX HACOCAMHU, WM W3 CKBO3HBIX (UIBTPOB (WK TpU
NpOTHBO(MWIBTPAIMOHHON 3aBece), a TakKe B KAuyeCTBE OJHOTO W3 OCHOBHBIX CPEICTB IS
MOJJICPIKAHUS CO CTOPOHBI TTOCTOSTHHBIX OOPTOB BBIPAOOTKH IMOHUKEHHOTO YPOBHSI MOJ3EMHBIX
BOJI, IOCTUTHYTOT'O C TOMOIIBIO IPYTUX CPEICTB (HAIPUMED, OTKPBITOTO BOJOOTIHBA).

2.16. B mpoekTe cremyer MpeaycMaTpuBaTh NPUMEHEHHE B IIOJ3EMHBIX BBIpabOTKax
CaMOM3JIMBAIOIINXCS CKBOKUH (BOCCTAIONIUX, HUCXOAANIMX WJIM TOPU3OHTAIBHBIX - B
3aBUCHUMOCTH OT THJAPOTCOJOTUYECKUX YCIOBHIA) IS YCHIJICHUS TPEHHUPYIOIIEH CIOCOOHOCTH
caMmo¥l BBIpaOOTKH, a TaKXkKe ISl BOJOTTOHIKEHHS B BOJOHOCHBIX TIOPOJIaX U CJIOSIX, OTICIICHHBIX
OT BBIPAOOTKH BOJIOYIMOPHBIMH MPOCTOUKAMH U CIOSIMHU.

2.17. Tlpu TOpU30HTATHHOM 3aJIETAHWU BOJOHOCHBIX CJIOCB JIOIYCKAETCs MPEAyCMaTpPUBAThH
MCIIOJIb30BaHNUE /ISl BOJOTIOHIKEHUS JIYUEBBIX BOJ032a00POB, COCTOSIIIIUX U3 IIAXTHBIX KOJIOIIIEB
C YCTaHOBJICHHBIMH B HHUX HAcOCaMH, W 3a0ypHUBaeMbIX U3 KOJOJIIEB JYYEBBIX (paaualibHBIX),
KaK MMPaBWJIO, TOPU3OHTAIBHBIX (2 MpH HEOOXOIUMOCTH - U HAKIOHHBIX) CAMOM3JIMBAIOIIUXCS
CKBa)KHH.

2.18. Bopomoriomammue CKBAXUHBI —CIEAyeT NpeaycMaTpuBaTh TPU  3aJeraHuu
BOJIOTIPOHUIIAEMOTO ~ CJIOSl, HWMEIOIIETO BBICOKYIO IIOTJIONIAIONIYI0  CHOCOOHOCTh, HHUXKE
OCYILIAEMOT'O CIIOSL.

UIJIOPNJIBTPBI

2.19. B cocTtaBe BOJOMOHU3UTEIBHBIX CUCTEM OTKPBITHIX W MOJ3EMHBIX BBIPAOOTOK CIEAyeT
MPUMEHSTH UTJIOQUIBTPBL:
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JeTKWe, HE HWMEIONMe WHANBUAYAIBHBIX BOJOMOABEMHUKOB M  COCAMHSIONIMECS C
[EHTPATHHOM HACOCHOM CTaHIHMEH oO0muM (I TPynmbl WIIO(GHIBTPOB) BCACHIBAIOIIAM
KOJIJIEKTOPOM;

KEKTOpPHBIE, CHAOKEHHBIE KaXKIbl WHIUBUIYaTbHBIMU 9KEKTOPHBIMU BOAOINOIBEMHUKAMU
U COCJAMHEHHBIE C IIEHTPAJIbHOM HACOCHOM CTaHIMeW oOumM (A7 Tpynmbl UTIO(QHUIBTPOB)
HAIIOPHBIM U BOJOOTBOSIIUM BOJAOBOAAMY;

BaKyyM-KOHIIGHTPHUYECKHUE, CHA0XKCHHBIE KKIBIA HWHIWBUIYATbHBIMH  KEKTOPHBIMHU
BOJIONIOABEMHUKAMH W COEAUHEHHBIE C UEHTPAJbHOW HACOCHOW CTAHIIMEH HAMOPHBIM H
BOJIOOTBOJISIIIIMM BOJJOBOJAMHU.

2.20. Jlerkue urnopuiabTpOBbIE YCTAHOBKH (TPaBUTAIIMOHHOTO BogoNOHMKeHHS (Tuma JINY)
ClieyeT TPHUMEHSTh B OCHOBHOM B COCTaBe BHYTPUKAPBEPHBIX CHCTEM 3aIlUTHl (a TIpU
HEOOXOIMMOCTH - U B TOJ3EMHBIX BBIPAOOTKAxX) IPH TPeOyeMOil TIyOMHE MOHWKEHUS YPOBHS
MOJ3EMHBIX BOJA A0 4-5 M (WK Ha OOJBIIYIO TITyOWHY - C IPUMEHEHHEM SIPYCHBIX CHCTEM) B
TOpHBIX TOponax ¢ kodddunmentamu dunbtpamuu 5 - 50 m/cyt - 6e€3 OOCHIIKH BOKPYT
UrnouiIbTPoOB, 2 - 5 M/CYT - ¢ Mec4yaHo-TpaBUITHON OOCBINKOI BOKpPYT UTIO(UIBTPOB HA BCIO
BBICOTY BOJIOHOCHOTO CJIOSI.

2.21. Jlerkue urnoQuIbTPOBBIE YCTAHOBKM BaKYyMHOT'O BOJONMOHMWXeHHS (THIOB YBB,
VYB3M wu ap.), 9KeKTopHbIe UTIOPMIBTPOBBIE YCTaHOBKH (THIa D) M yCTaHOBKH C BaKyyM-
KOHI[EHTPUYECKUMU BojomnpueMHnkamu (tuma IBBY) crnegyer npumeHsTh, Kak MPaBHIIO, IS
BOJIOTIOHIKEHHUS B TOPHBIX TIOpoaax ¢ KodddummerToMm GribTpanuu MeHee 2 M/CyT.

2.22. B 1mpoekTe cieayeT NpeAycMaTpuUBaTh IOTPYKEHHE JIETKHMX W 3KEKTOPHBIX
UTrIOGUIBTPOB, KaK MPaBWIO, THAPABIMYECKUM CIOCOOOM; MpU HEOOXOIUMOCTH IepeceueHus
JETKUMH U KEKTOPHBIMH HUTTIO(PHUIBTPAMH TPYAHOPA3MBIBAEMBIX TOPOJ M BO BCEX CIIyYasix
MNOTPYXEHHUSI B OCYIIAEMYIO TOJIIY BaKyyM-KOHIEHTPUYECKUX BOJOMPHUEMHHUKOB U HHUX
CIIeTyeT MpelycMaTpuBaTh OYpeHHE CKBAKHUH.

B kauectBe marepuana OOCHIKM UTIO(DUIBTPOB CIEAyeT NPUMEHSATHh MECOK C YacTUIAMU
nuamerpom 0,5-2 mm.

2.23. Pasmemienue WriopuiIbTPOB CIEAyeT TMPOEKTHPOBATh B BHUJE KOHTYPHBIX WM
JIMHENHBIX CUCTEM.

2.24. Tlpy TPOCKTUPOBAHWUU HWIIOPUIBTPOBBIX CHUCTEM JJisi pabOThl B  YCIOBHSX
OTPHUIATENLHBIX TEMIIEpaTyp BO3AyXa CIEAYyeT MpeayCMaTpUBaTh YTEIUICHHE TPYOOIPOBOAOB U
HACOCHBIX CTAHIINH.

2.25. Ilpu mpOEKTHUPOBAHUU DIEKTPOCHAOKEHUS UTTIOPHIBTPOBBIX YCTAHOBOK HEOOXOIUMO
cobmomath Te€ Jke€ TpeOOBaHWS, 4YTO W I CKBOXHHHBIX HACOCOB (CM. 00s3aTelbHOE
NPWIOXKEHUE 2).

TIPEHAK

2.26. B mpoekTax cHCTEM 3allUThl TOPHBIX BBIPAOOTOK OT IOA3EMHBIX BOJ CIEIyET
npeaycMaTpuBaTh MPUMEHEHUE TUTACTOBBIX, TPAHIICHHBIX, TPYOUATHIX APCHAXEH M MOA3EMHBIX
JPEHaKHBIX BBIPAOOTOK (rajiepeiHbIX JpEeHaXeN ).

2.27. TlmactoBble JpeHAXH CIEAyeT TMpeaycMaTpuBaTh B OTKPBITBIX BBIPAOOTKAX IS
npenoTBpanieHus cyp(o3noHHOTO BBIHOCA M pa3pyIIEHUs] TOPHBIX MOPOJ, KOT/AA HENb3sl WIH
HSKOHOMHUYECKH HEIeJIeCO00pa3HO IMOJHOCTBIO HPEIOTBPATUTH BHICAYMBAHME ITOA3EMHBIX BOJ
Yyepe3 OTKOCHI, a TaKXKe JJIs APSHUPOBAHUSI BHYTPEHHUX OTBAJIOB.

HeoOxoauMocTh JpeHa’)ka OTBAJOB W €r0 KOHCTPYKTHBHOE PELICHHE YCTAaHABIMBAIOTCS
COBMECTHO C PELICHHEM TEXHOJOIMH OTBaJI000pa30BaHUS M OpraHU3alMeldl MOBEPXHOCTHOTO
CTOKa, C YU4ETOM XapaKkTepa MOpOoj B OCHOBAHUH OTBAJIOB U IPYTMX MECTHBIX YCIOBHH.

2.28. Tpanmeiinple OpeHaxXu (OTKPHITbIE TPAHIIEH M KaHABbl) JOMYCKAETCS MPHUMEHATH B
Ka4eCTBE HApPYKHBIX BOJOIOHHM3HUTEIBHBIX YCTPOHCTB (B OCHOBHOM JIMHEHHBIX) B BEPXHHX
BOJIOHOCHBIX CJIOSIX, B BUJIE MEPEJOBBIX TPAHIIECH - MPH BCKPHITUH MECTOPOXKIACHUS OTKPHITHIM
croco0oM 0e3 Hapy>KHBIX BOJIONIOHU3HUTEIBHBIX YCTPOWCTB M B BHJAa KaHaB Ha Oepmax
(momraakax) 60pTOB Kapbsepa (pa3pesa).
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KanaBel Ha Oepmax BHYTpH Kapbepa (pas3pesa) cleAyeT OJHOBPEMEHHO HCIIONb30BaTh IS
OTBO/JIa TOBEPXHOCTHBIX BOJI. CeueHne KaHaB JOJKHO yJIOBJIETBOPSITh TPEOOBAHUSAM pasl. 5.

Bony, cobuparomiytocs B TpaHIIEsSX W KaHaBaX, HEOOXOIMMO OTBOAMTH CAaMOTEKOM 3a
npeienbl KapbepHOro MOJs K MECTy cOpoca pyJHUYHBIX BOJ MU K KapbEPHBIM BOAOCOOPHUKAM
110 BHYTPUKAphEPHOU BOJOCTOUHOM CETH.

2.29. TpyOuaTelii ApEeHaXX CIEMyeT MpeaycMaTpuBaTh MPHU MPOTSHKEHHOW 1o (GpoHTY OopTa
Kapbepa (pa3pes3a) JMHMM BBICAYMBAHMS IOA3EMHBIX BOJ Ha OTKOCHI B MAaJlOyCTOWYHMBBIX
MOPO/Iax, 3aJIETaloIIUX HaJl BOJAOYIIOPOM.

TpyOuatelii ApeHak HEOOXOAUMO Bpe3aTh B BOAOYIIOPHBIE CJIOU, C TEM YTOOBI MOJIHOCTHIO
MEepEeXBaTUTh MOTOK MOJ3EMHBIX BOJ HaJ BOJOYIIOPOM.

2.30. TlomsemHBle JpeHaXHbIE BBHIPAOOTKM (TaJepedHBIH JpEeHaX) MPOXOJHOTO U
MOJIYTIPOXOJHOTO CEYEHUH CclelyeT NPUMEHATb MJis HEMOCPEICTBEHHOrO JAPEHUPOBAHUS
OKpY)Kalolled HX TOJIM MOPOJ WJIM Ui BOJOIOHM)KEHUS B BBIIIE- M HIDKEIEKAIUX
BOJIOHOCHBIX CJOSIX C MOMONIbIO CKBO3HBIX (MIBTPOB M 3a0ypHUBaEMbIX M3 CaMHX BbIPaOOTOK
BOJIOTIOHU3UTEIBHBIX CKBAKUH, paOOTAIONINX KaK CAaMOU3IMBAIOIIMECS WIN KaK BaKyyMHBIE (CM.
. 2.32), a npu HEOOXOIUMOCTH M 000PYAYyEMbIX WHIUBUTYAIbHBIMA HaCOCAMU.

[Ipu nmoa3zemHO#N pa3paboTKe MOJE3HBIX MCKOMAEMBIX JOMYCKAETCS B KaYeCTBE JPCHAXKHBIX
pelycMaTpuBaTh HCIOJIb30BAaHUE OCHOBHBIX TOPHBIX BBIPAOOTOK, B KOTOPBIX IS 3TOTO
JOJKHBI OBITH 3aIIPOEKTHPOBAHBI KAHABKU WIIM JIOTKH JUIS CTOKA BOJIBL.

B monzeMHBIX JpeHaXHBIX BbIPAOOTKaX (M B OCHOBHBIX BBIPa0OTKax, HCIIOJIb3yEMBIX B
Ka4yecTBE JIPCHAXKHBIX) CIIEAYET MPeyCMaTpUBaTh XOAKH Uil COOMKHM CO CKBO3HBIMH (pUIbTpaMH
Y HUILIHU 1711 3a0ypuBaHus BOJONOHU3UTENbHBIX CKBAXKUH, €CITU MPOEKTUPYETCS UX PUMEHEHUE.

[lomzeMHble JpeHaXHbIE BBIPAOOTKH JIOMYCKAETCS MPOEKTUPOBATh Ui 3aIlUTBl Kak
[IAXTHOTO, TaK U KAPEPHOT'O MOJIs, MPUMEHSS UX BO BHEUTHHUX (KOJIbLIEBBIX, HEMOJHOKOJBIEBBIX
U JIMHEHHBIX) BOJOMOHM3UTEIBHBIX CHUCTEMax WJIM pacroyaras B BHJE CHCTEMAaTUYECKOTO
JpEeHa)ka HIKE OTKPBITHIX BHIPAOOTOK WM B CICTEME TOPHBIX BHIPAOOTOK IIAXTHOT'O TOJIS.

B  mom3eMHBIX  JApEHaXHBIX ~ BBIPAOOTKAaX, B  KOTOPBIX  OyayT  MPOU3BOAUTHCS
AKCIUTyaTallMOHHBIE paboThl (HAA30p 3a CKBO3HBIMH (GUIBTpaMH, OypEeHHE BOCCTAIOIIUX
CKBaXHH U T. I.) CIEAYeT MpelycMaTpuBaTh CUTHAIM3AILUIO JJISi OMOBEICHUS HAXOISAIIUXCS B
HUX JIIOJIEH B Cllydae aBapuu B CUCTEME BOJOOTIIMBA U MPU HEOOXOJUMOCTH TeIePOHHYIO CBSA3b
C TUCTIETYEPCKUM ITYHKTOM.

[Ipu mpoeKTUpOBaHUH APEHAKHBIX BBIPAOOTOK HeoOxoammo cobmonaTs TpedboBanuss CHwull
11-94-80.

BAKYYMHOE BOJOIIOHUXEHUE

2.31. BakyymMHOE BOJIOTIOHI)KEHHE CIEAyeT IpelycMaTpuBaTh MJIsi CHIDKEHUS YPOBHS
MOA3EMHBIX BOJI B TOPHBIX Mopojax ¢ kodddurmumentamu dunptpamuu 0,1-2 m/cyt u mus
IOJTHOTO TepexBaTa MPUTOKA TMOJ3EMHBIX BOJ K TOPHBIM BBIpaOOTKaM (HMOHMKEHHUS [0
BOJIOYIIOPA).

2.32. BakyymMHOE BOJOTOHM)XEHHE CIENYyeT IMPOEKTUPOBATh C NPHUMEHEHHEM BaKyyMHBIX
CKBaXHH C TIOTPY>KHBIMH HAacOCaMH, KEKTOPHBIX HTIO(QHUIBTPOB, BaKyyM-KOHIICHTPHYECKUX
CKBOXHMH M JIETKUX HWITIOQHUIBTPOBBIX YCTAaHOBOK BAaKyyMHOT'O BOJONIOHMKCHHS, a TaKxKe
3a0ypHBaeMbIX M3 IMOJI3EMHBIX BBIPAOOTOK BOJOIIOHH3UTEIBHBIX CKBAXKHH C TOJKIIOYEHUEM K
HUM arperatoB M KOJUIEKTOPOB YCTAHOBOK BaKyyMHOTO BOJOIIOHIDKEHHSI WM JPYTUX
BaKYYMHBIX CHCTEM.

2.33. IIpn mpoeKTUPOBAHUH BaKyyMHOTO BOJIOTIOHIIKEHHSI CIIEIYET YUUTHIBATh TOBBIIICHHYIO
OIMaCHOCTh BBIHOCA B CKBYKHHBI M UTIIOQWIBTPHI MEJTKUX YaCTHIl H3 OCYIIAEMbBIX TOPHBIX TIOPOJ
U TpeaycMaTpuBaTh BO BCEX ClydasX II€CYaHO-TPaBUHHYIO  OOCBHINKY  (DUIBTPOB,
YIIOBJICTBOPSIIONIYIO TpPEOOBaHHSIM 00S3aTENBHOTO MPHIOKEHHS 2, € TNPUMEHEHUEM IpH
HEO0XO0IMMOCTH KOP3UHUYATHIX U KOKYXOBBIX (DUITBTPOB.

2.34. OUIbTPHI CKBAXXWH B OTKPBITHIX TOPHBIX BBIPAOOTKAX ISl TPEIOTBPAIICHUS YPE3MEPHO
OO0JIBIIOrO TMOCTYIUICHHSI BO3JyXa CIEAYyeT pa3MellaTb Ha PAacCTOSIHUM OT OTKOCOB HE MEHee
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TOJIIMHBI ocymaeMoro ciosi. IIpu cooTBeTcTByIONEM OOOCHOBAHHMU 3TO PACCTOSHHE MOXKET
OBITH COKPAIIEHO.

OKoI0 BEpXHUX YYaCTKOB HaA(QWIBTPOBBIX TpPyO CleAyeT YycTpauBaTh TaMIIOHBI U3
YVIUIOTHEHHOT'O CJIa00MPOHUIIAEMOTO TPYHTA (CYTJIMHKOB, TJIMH).

2.35. Ilpu TpOEKTHPOBAHWM BAaKyyMHBIX CHCTEM JJIsi CO3JaHUS TpeOyeMOoro HOHWKECHHUS
YpOBHSI TOA3EMHBIX BOJ| B Cllyyae 3alieraHusl BOAOYNOpa, OJU3KOro K TMOAOUIBE TOPHOM
BBIPAaOOTKH, U JUI MOJHOTO MEepexBaTa MPUTOKA MOA3EMHBIX BOJ K COBEPUICHHBIM 10 CTENEHH
BCKPBITHUSI BOJOHOCHOTO CJIOSI BHIpAOOTKaM (PUIBTPHI CleAyeT pa3MellaTb HEMOCPEACTBEHHO Y
KPOBJIH BOAOYIIOPA.

[Tpu HeoOXOaUMOCTH CHMKEHHUS HAIOPOB B BOJIOHOCHBIX CIIOSIX CJIOMCTOW TOJINM WM JJIst
IOJTHOTO WX OCYIIEHHsI B 30HE, MpHJErarouied K BbIpaboTKe, (QUIBTPHI CKBaXKMHBI CIEIYET
pa3MeniaTh B pejesiaXx BCeX CJIOEB, MOJIEKAIINX OCYIIEHUIO.

2.36. CuctemMbl M3 BaKyyMHBIX CKBRXHH B OJHOPOJHOM BOJOHOCHOM CIIO€ CJEIyeT
pelycMaTpuBaTh NMpU TpeOyeMOM CHMXKEHHUH YpPOBHS Moa3eMHbIX Bof 10 20 M. Ilpu crioncrom
CJIO)KEHUHM OCyIIaeMoil TOoNImM (HaJMuYMu B HEH psAga BOJOHOCHBIX CJIOEB, Pa300IIECHHBIX
BOJIOYTIOPHBIMU CIIOSIMH), @ TaK)K€ B 3aKPBITHIX (OrpaHUYEHHBIX HEIMPOHUIAEMBIMU KOHTYPaMH)
CJIOSIX JOMYCKAETCsl IPUMEHATh BaKyyMHbIE CKBaKMHBI TI1yorHO# 10 100 M 1 Gonee.

2.37. MuHUMaIbHBI YpOBEHb BOJbI B BaKyyMHOW CKBaXHMHE JIOJDKEH OO0OECIeunBaTh
3aTOIUICHHE Hacoca, JOCTAaTOYHOE JUIsl ero paboThl 0e3 CpblBa OTKA4KH, B COOTBETCTBUU C
TpeOOBaHUSMU 3aBOJA-U3TOTOBUTENS U C YUETOM BaKyyma HaJl THHAMUYECKUM YPOBHEM BOJBI B
CKBaXMHE. MaKCUMalbHBIH YPOBEHb [JOJDKEH COOTBETCTBOBATh IPOCKTHOMY HAmopy B
CKBa)KHHE.

2.38. YCTaHOBKM C 9KEKTOPHBIMU WIVIOQHIBTPAMHU JOMYCKAETCsl MpeaycMaTpuBaTh B
MPOEKTEe ISl BaKYyMHOT'O BOJOTIOHMKEHHSI TIPU MOHUKEHUH YPOBHS MOJA3EMHBIX BOJ 10 12 M
(mpu HaaexameM 000CHOBaHHH - 10 20 M), CUUTast OT YPOBHSI MOHTaXa YCTaHOBKH.

2.39. VYcraHOBKM M3  BaKyyM-KOHIICHTPUYECKMX  CKBAXHH C  JKEKTOPHBIMH
BOJIOTIOABEMHUKAMH  CIIEAYeT NpeAycMaTpuBaTh Uil  OCYLICHHS  CIIOMCTBIX  TOJIII,
MPEJICTABICHHBIX BOJOHOCHBIMH CIJIOSIMH, Pa300IIEHHBIMU CYTJIMHUCTBIMU WM TIUHUCTBIMU
IPOCIIOSIMH, B Tpeieiax rIIyOuH BOOMOHIKEHUS 10 20 M.

2.40. Jlerkue wWrnoQuIBTPOBBIE YCTAaHOBKHM BaKyyMHOTO BOJIOTIOHIKCHHSI — CIIETyET
npeaycMaTpuBaTh JUIsl OCYHICHHsT O€3HANOPHBIX W HAMOPHBIX BOJOHOCHBIX CJIOEB IMpH
MOHWKEHUU YPOBHS IMOA3EMHBIX BOJI 10 6-7 M OT YpPOBHS MOHTa)Xa YyCTaHOBKHU. [Ipu
HEOOXO/MMOCTH TIOHMKEHHsS YPOBHS TOJ3E€MHBIX BOJ Ha OOJBLIYI0 TIYyOHMHY IOIMYyCKaeTcs
IPOEKTUPOBATh SIPYCHBIE BOJIOMIOHU3UTENBHBIE CHUCTEMBI C HCIOIb30BAaHUEM YCTaHOBOK THIIA
VBB.

VYCcTaHOBKM BaKyyMHOI'O BOJOIOHIM)KEHHS JOIYCKaeTcsl MpelycMaTpuBaTh B KauecTBe
BCIIOMOTATENIFHOTO CPEJCTBA MPU BCKPBITUM OTKPBITHIX BBIPAOOTOK W Ui OTOOpa BOIBI H
BO3/lyXa U3 CKBaXXUH, 3a0ypHUBaeMbIX U3 MOJ3EMHBIX TOPHBIX BHIPAOOTOK.

2.41. Ilpu NPOEKTUPOBAHHM OCYLICHHS IECYAHO-TIIMHUCTBIX MOPOZ C KO3 PHUIHEHTOM
bunpTpauu 10 2 M/CyT JIMHY UTII0GUILTPOB YCTaHOBOK THMa Y BB crienyeT npenycmarpuBath
He Oonee 7,5 M, B mopoAax ¢ Ko uIMeHToM GUIbTPALUH CBhIIIE 2 M/CYT - 8,5-9 M.

2.42. Pacuer BakyyMHOTO BOJOIIOHMIKEHHUS HEOOXOAMMO TMPOHM3BOAUTH C YYETOM
HEYCTaHOBUBIIEHCS (QUIBTPALIUKN BOABI IPU MOCTOSTHHOM HAIope.

[IpuTox BO3ayXa K CKBaXHMHE (WTIIOGUIBTpaM) ITOMYCKAETCS ONPEeAeNsITh 1Mo (GopMynam
YCTAHOBUBIIEHCS €ro PHIbTPALIUH.

HABJIIOJATEJIBHBIE CKBAYKUHbI

2.43. Ilpu mNpOEKTUPOBAHMM pa3MELICHUS HaOIIOAATENbHBIX CKBAXHH HEO0XOIUMO
YYUTHIBAaTh, YTO HAOJIOACHUS 3a PEKUMOM M XapaKTEPUCTUKAMH IMOJ3EMHBIX BOJ JOJDKHBI
OXBaTBIBaTh BCIO TEPPUTOPHIO, HA KOTOPOH BO3MOXKHO BIHMSHHME BOJOIOHMKECHUS B TEUCHHE
BCETO PACUETHOT'O CPOKA IKCILTyaTalluy MECTOPOIKICHHSL.
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2.44. Tlpn Hanuuuu B pailoHe HAOIIOACHUN HECKOJIBKHUX OCYIIAeMbIX BOJOHOCHBIX CIIOEB
HaAOJI0/IaTENIbHBIE CKBAKUHBI, OTIENIbHBIE MbE3OMETPbl WM JATYUKU YPOBHS HEOOXOIMMO
IpelycMaTpuBaTh BO Bcex ciosix. CieayeTr mpenycMaTpuBaTh HAPYKHYIO M3O0JIALUI0 KaXA0Iro
npe3oMeTpa (WM JaT4hKa YpOBHS), YCTAHOBIIEHHOTO Ha OMNpEAENEHHOW OTMETKE, OT JIPYrHX
TOPU30HTOB M BOJOHOCHBIX cjioeB. JloibkHa OBITH oOecreyeHa BO3MOXKHOCTb OTOOpa IMpod
MOJI3€MHBIX BOJ] HA XUMUYECKHI aHaIN3 C PA3JIMYHBIX 10 BBICOTE YPOBHEH BOJIOHOCHBIX CIIOEB.

2.45. HaOnroaTenbHble CKBaKMHBI CIEIYET MPeIycMaTpUBaTh BO BCEX PACUETHBIX TOYKAX,
I/Ie TOHWKEHUE YPOBHS MOJ3EMHBIX BOJ MPUHUMAJIOCh B Ka4€CTBE MCXOIHOW BEIMYMHBI WM
OIIPEAEIAIOCH PACUETOM.

HabmionaTenbHble CKBaKMHBI — ClIEyeT pa3MellaTb Ha y4yacTKaX C XapaKTepHBIMU
TUAPOT€OJIOTHYECKUMHU  YCIIOBUSIMH, YUWTBIBAsl PAaclOJIOXKEHUE HCTOYHUKOB 3arpsA3HEHHUs
(XBOCTOXpAHUJIMIL, TUIPOOTBAJIOB U Ap.), MUTAHUS U Pa3rpy3ku (IIOBEPXHOCTHBIX BOJOTOKOB,
BOJIOEMOB U JIp.) MOJ3EMHBIX BOJ.

[Ipy OTHOCHUTEIBHO MPOCTHIX T'HAPOTEOJOTUYECKUX YCIOBUSAX JOIMYCKAETCsl pa3MellaTh
HaOJI01aTeNbHbIE CKBAXXHHBI 110 CTBOPaM (JIydam).

Jlyun HaOnroAaTeIbHBIX CKBAXKUH ClIeAyeT Ha3HAYATh:

[P TOJIOT03aJIETAIOUIMX BOJOHOCHBIX CIIOSIX - 0 HANpaBICHHUIO IIOTOKA U B KPECT IOTOKA
(MpUpOAHOTO0), B HANMPABICHUH HanOOJee BEPOATHBIX 00JIACTEH MUTAHUS W COCETHUX CUCTEM
BOJIOTIOHIKEHHUS (BOJOCHA0KEHHUSI, BOJIOOTIINBA);

IpU KPYTOMAAIOIUX BOJOHOCHBIX CJIOSIX - IO MPOCTUPAHUIO U B KPECT MPOCTUPAHUS CIOEB,
B HANpaBICHUM BEPOSTHBIX HCTOYHUKOB IUTAHUS U COCEIHHUX CUCTEM BOJONOHMKEHUS
(BotocHAOXKEHM S, BOJIOOTIINBA);

IIPY NIPOTSHKEHHBIX (JMHEMHBIX) CUCTEMAX - IEPIIEHAUKYIISIPHO OCH CUCTEMBI.

B npoekTe KOHTYpHOI BOAOIMOHU3UTEIBHON CHUCTEMBI CIEAYeT MpeaycMaTpUBaTh HE MeEHee
JBYX JIyueil HaOMIONATeNbHBIX CKBXMH M NPHUHUMATh HE MEHEe NBYX CKBAXHUH Ha Jiydye, U3
KOTOPBIX OJIHA - HA KOHTYpE, a BTOpas - BHE €ro B BEIOpaHHON pacyeTHON TOUKE.

[Ipu OGonpmMx pa3Mepax 30HBI BIMSHHUA KOHTYPHOH BOJOIOHH3UTEIBHON CHCTEMBI YHCIIO
CKBa)KMH Ha JIlydye B MHTEPECYIOIIEM BOJOHOCHOM CJIO€ CJIEyeT MPUHUMATh OT TpeX O MSTH,
pacnoJjaras nepByr Ha KOHTYpeE.

3. BOAOOTJINB U3 I'OPHbBIX BBIPABOTOK

3.1. B mpoekTax cucTeM 3aIlUThl CIEAYET MPeayCMaTpUBaTh YCTPOWCTBO HACOCHBIX CTAHIIHMA
JUIsL OTKAuKH BOJBI HEMOCPEACTBEHHO W3 TOPHBIX BBIPAaOOTOK, KOI/Ia HEBO3MOXKHO WM
HEIIeJIeCO00Pa3HO OTBECTH MOCTYIAIONIYIO B HUX BOJY CAMOTEKOM.

3.2. Tlpu mpoeKTHpPOBaHUU CJENyeT pa3indaTh HOPMaJbHBIH U MAKCUMAJIbHBIA MPUTOKU K
HACOCHBIM CTaHIIUSIM.

HopManbHbIi NPUTOK K HACOCHBIM CTAaHIMSM CllaraeTcsi M3 NPUTOKAa IMOA3EMHBIX BOJ,
ONpEAENAEMOr0 Ha OCHOBAHMM TUIPOTEOJIOTMUECKHX  PAacueToB, M CHUCTEMATUYECKU
pacxoayeMoil B TOpHBIX BbIpaOOTKaxX BOJbl HAa TEXHOJOTHYECKHE U OBITOBBIE HYXKIIbI
(mBUTETIOAABIICHUE, THAPOMEXAHU3AIMIO U . ).

MaxkcuManbHBI MPUTOK K HACOCHBIM CTAHLHUAM OIPEACNSETCS CYMMHUPOBAHHEM BEIUYUH
HOPMAJIbHOI'O TIPUTOKA M OIPEAEIAEMOro B COOTBETCTBUU C YKa3aHMSIMHM pa3jl. 5 IPUTOKA
MOBEPXHOCTHBIX BOJI, OOpa3yloOIIUMXCS 3a CYET aTMOC(EpPHBIX OCAIKOB, BBINAJAIOIINX
HENOCPEACTBEHHO Ha IJIOLIA/b Kapbepa UM IAaXTHOIO MOJIS.

3.3. HacocHble cTaHIIMM C CyMMapHOW MOIIHOCTBIO Pab0vero M pe3epBHBIX HACOCOB CBBIIIE
100 kBT crieqyer mpoeKTUPOBaTh, KaK MPaBUIIO, B OJIOKE C AJIEKTPOIMOICTAHITUSIMHU.

3.4. B npoekTax cienyeT mpeaycMaTpuBaTh IJIaBHbIE, YYaCTKOBBIE U NEpEeKauHble HACOCHBIE
CTaHLMHU, a Ha TEpUOJ HUX CTPOMTENbCTBA - BpeMeHHble. Kpome TOro, HeoOXoIuMo
pelycMaTpuBaTh NEPEIBUKHBIEC WM MIEPEHOCHbBIE HACOCHBIE YCTAaHOBKHU ISl HCTIONb30BAHUS MX
B IPU3a00MHBIX U APYTUX MECTaX 10 Mepe HEOOXOAUMOCTH.

3.5. Hanopubie TpyOOmpOBOIBI JOKHBI OBITH PACCUYUTAHBI HA MOJHYIO MPOU3BOIUTEIHLHOCTh
HAaCOCHOW CTaHLHUH.
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B npepenax ropHbIX BBIpaOOTOK I HACOCHBIX CTaHIMHA CIEAyeT MpeaycMaTpuBaTh, Kak
IpaBWJIO, HE MEHEe JBYX HaIMOpPHBIX TpyOonmpoBoaoB. OnWH HamoOpHBIA TPyOONPOBOJ
JIOITYCKAETCsl MpeyCMaTpUBaTh Ui YYaCTKOBBIX HACOCHBIX CTaHLMH, a TakXe i TJIaBHOM
KapbepHON HACOCHOM CTAaHIIUH B CITy4yae BO3MOXKHOCTHU MOATOIIEHUS HUKHETO TOPU30HTA.

[Ipu Hanmuum OGosiee OJHOTO HAMOPHOTO TPYOONMpPOBOAA OTKAYKa HOPMAJIbHOTO IPUTOKA
JOJIKHA 00ecTeynBaThCs MPU OTKIIIOUEHUU OJJHOTO U3 HUX.

3.6. Pa3merenune Ha HamOPHBIX M BCACBIBAIOIIUX TPYOONPOBOAAX 3alOpPHOM apMarypsl
JOJKHO OOeCreurBaTh BO3MOKHOCTH 3aMEHbl MJIM PEMOHTa JII0OOro M3 HacOCOB, OOPAaTHBIX
KJIAIIaHOB, a TAaK)K€ OCHOBHOW 3allopHON apMaTypbl C O00ECleYeHHEM HENpPEephIBHONW OTKAYKH
HOPMAaJIbHOT'O MPUTOKA U PAOOTHI KaXKI0T0 Hacoca Ha JTF00O0M HAOPHBIN TPyOOIPOBO/I.

CKOpOCTh BOJIBI BO BCACHIBAIOIIEM M HAIIOPHOM TPYOONpPOBOAAX, KaK MPaBWIO, HE JOJDKHA
MIPEBBINIATh COOTBETCTBEHHO 1,5 1 3 m/c.

3.7. llpm mTPOEKTUPOBAHUM  BOJOOTIMBHBIX  COOPYXEHHMH  CIEAyeT  MPUMEHATH
TEXHOJIOTHYECKHE CXeMbl U O0OpyIOBaHHE, TIO3BOJSIOUINE MEXaHU3UPOBATH MOHTAXKHBIE
paboThI U OUYUCTKY EMKOCTEH (BOIOCOOPHUKOB, OCBETIIMTENEH, 3yMITI()OB, KAHABOK H T. II.).

BOAOOTJIMB U3 OTKPBITBIX BBIPABOTOK

3.8. B mpoekTe AOMKHO OBITH MPETyCMOTPEHO YCTPONCTBO CETH BOJOCTOKOB M COPOCHBIX
JUHUM a5 cOopa M OpPraHM30BaHHOTO OTBOJA IOCTYMAIOMIMX B BBIPAOOTKH MOJ3EMHBIX U
MOBEPXHOCTHBIX BOJ K BOJOCOOpHWMKAM W 3ymIdaM y HACOCHBIX cTaHIuH. Bomoctoku u
cOpOCHbIE JMHUM JOJDKHBI OBITh pPACCUMTAHBl HAa MAaKCUMAaIbHBIA MPUTOKM U OTBEYATh
TpeOOBaHUAM pasfl. 5.

3.9. I'maBHBIE HACOCHBIE CTaHIMU (CTAIlMOHAPHBIE WM TIJIaBy4YHWe) C BOJOCOOpHHUKAMHU
cienyeT pacmojlaraTb € YY€TOM [IOTOPU3OHTHBIX MPUTOKOB TIOJ3€MHBIX BOJ, IUIONIAAN
BO/10cOOpa MOBEPXHOCTHBIX BOJ U 00€CIIeYeHHs] MUHUMAJIbHBIX 3aTpaT Ha BOJOOTJIMB.

3.10. VYuacTKOBBIE HACOCHBIC CTAaHIUU (CTAIlMIOHAPHBIC, MEPEIBIKHBIC, IIaBy4yue) C
BOJIOCOOpPHHKAaMH, OTKa4YMBAIOUIME BOJY HEMOCPEACTBEHHO BO BHEIIHUE BOJIOOTBOASIINE
YCTPOMCTBA WU B BOJOCOOPHUKH TJIABHBIX HACOCHBIX CTAHIIMH, CIEAYeT MPOEKTUPOBATH IS
00cIy>)KMBaHUS OT/ACIBHBIX YIaCTKOB Kapbepa (pa3pesa).

3.11. TlepenBukHbIC WM TEPEHOCHBIE HACOCHBIE YCTAaHOBKH C 3yMIi(pamMH JOMYCKAeTCs
pelycMaTpUBaTh AJIsl OTKAUKH BOJBI U3 OTAEIbHBIX U30JMPOBAHHBIX YYaCTKOB BHIPAOOTKH.

HeobxonuMocTh iepekauHbIX HACOCHBIX CTaHIMKA B Kapbepe (pa3pese) yCTaHaBIMBACTCS MPU
BbIOOpE 001Iell CXeMbl KapbepHOI'O BOJOOTIMBA U BBINOJHEHHUH COOTBETCTBYIOUIMX TEXHHKO-
YKOHOMHYECKUX PACUETOB.

3.12. BMecTUMOCTh KapbepHBIX BOJIOCOOPHUKOB, JUIsI KOTOPBIX 110 BO3MOXXHOCTH HEOOXOIUMO
UCIIOJIb30BaTh BBIPAOOTAHHOE IMPOCTPAHCTBO, Yy TJIABHOM M KaXIOW YYaCTKOBOW HACOCHBIX
CTaHIMI JOoJKHA ObITh, KaK MPaBUJIO, PaBHA 0ObEMY PACUETHOTO CTOKA C COOTBETCTBYIOILEH
BOJIOCOOpHON TuIOmaAu (CM. pasjl. 5) 3a BBIYETOM OOBEMa BOJABI, OTKAUMBAEMOW 3a BpeMs
HaITOJTHEHHS BOJIOCOOpHUKA.

B cnydae HEBO3MOXXHOCTH BBITIONIHEHUS 3TOTO TpeOOBaHUS B MPOEKTE JOKHBI OBITh
PEeyCMOTPEHBI HEOOXOIUMBIE MEPONPUATHS, MMO3BOJISIIOIINE BPEMEHHOE 3aTOIIEHUE HUXKHHUX
pabounx TOPHU30HTOB, U BOJOCOOPHHKH BMECTHMOCTHIO, PaBHOH HE MeHee 4YeM 3-4acoBOMY
HOPMaJIbHOMY NPUTOKY.

BmectumocTs 3yMiioB cieayeT NpUHUMATh HE MEHEee S-MHHYTHOM MaKCHUMalbHON MOomayuu
OJIHOTO M3 HaCOCOB.

B BomocOopHUKax MOKHBI OBITH MPETYCMOTPEHBI OTCTOMHHMKHU JJIsSi OCBETICHHS BOJBI U
BO3MOXXHOCTb MX EPUOANYECKOI OUHCTKH.

3.13. KapbepHblii BOZOOTIMB B Ka4eCTBE OCHOBHOI'O CPENICTBA 3alllUTHI Kapbepa (paszpesa)
JIOTIyCKAeTCsl TpeayCMaTpuBaTh mpu coOmoacHur TpedoBanui mm. 3.10-3.12 B ciemyrommx
Cyvasix:
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B CKaJIbHBIX U MOJTYCKaIbHBIX MOPOJaX, KOT1a OpraHu3aius coopa u yJaleHUs MOCTYIAOIIIX
B BBIPAOOTKY IMOJI3EMHBIX BOJ[ HE BBI3BIBACT OCJIOXHECHUU NPU MPUHATHIX METOJAX U CHCTEMax
pa3paboTKu MECTOPOKICHHUS;

B HACKaJbHBIX TMOpPOJaxX B IEPUOJ CTPOUTEIHCTBA WM YriayOKu Kapbepa (paspe3a) mpu
BEJICHUHM TOPHBIX pabOT C TMEepPelIOBBIMH TPAHIIESMHU, 3arayOisieMbIMH HIDKE TOPH30HTA
BBIPA0OTOK, MPH MOABOAHON pa3pabOTKe MOPOJI M B APYTHX CIyYasx, KOTAa 3TO HE BBI3BIBACT
OCJIOHEHHUH TSl IPUHATHIX CIIOCOO0B Pa3pabOTKH MECTOPOKICHUI.

3.14. CkopocTh CHMDKEHHsI YPOBHS BOJABI B BBIPA0OTKaX B HACKaJbHBIX MOpojaax (MpH UX
pa3paboTke WM OCYLICHHM) CIeAyeT IpeaycMaTpuBaTh He OoJsiee 3HAUCHHM, MPUBEACHHBIX B

Tabu. 1
Taomnuma 1
Koaddunuent Jlomyckaemasi CKOpOCTb, CM/CYT, CHUKEHHUS B BRIPAOOTKE YPOBHSI BOJBI

¢buIbTpanun nopoa IpU €ro TIyOrnHE OT HEMOHKEHHOTO YPOBHS NOA3EMHBIX BOJ, M
M/CYT o5 5-10 10-20 ¢B. 20

o 2 30 25 20 15

2-10 60 40 30 25

10-20 100 70 50 40

Cg. 20 120 90 60 50

3.15. Ilpu pazpaboTke MOPOJ CpeACTBaMH THAPOMEXAHU3AIMH OTKAYKy TOJ3EMHBIX U
MOBEPXHOCTHBIX BOJI MOJHOCTHIO MJIM YACTUYHO JOIMYCKAETCS MPEAyCMaTpPUBATh 3eMJIECOCaMH,
OTKAYMBAIOIINMHU ITYJIBITY.

B 3aboe ruapomexaHHUYECKOW pPa3pabOTKU MPOEKTOM MOKET JIOIYCKaThCs MOBBIIICHHAsS
bunpTpaus MOA3EMHBIX BOJ Yepe3 OTKOCHl BBIPAOOTKH, CHOCOOCTBYIOMIAS pa3pyIICHUIO
pa3pabaTbiBaeMO MOPOJBI M HE CO3JAIOIIas Yrpo3bl OOLIEH yCTOWYMBOCTH OOPTOB Kapbepa
(pa3pe3a).

3.16. Ilpy NOATOIUIEHWH HMXKHHUX pabOYMX TOPU3OHTOB (cM. m. 3.12), a Takxke IpH
HEBO3MOXXHOCTH O0ECIICUUTH JIOMyCTUMYIO BBICOTY BCACHIBAHHSI HACOCOB IPH MX CTAI[HOHAPHOU
YCTAHOBKE IJIaBHBIE M YYaCTKOBBIE HACOCHBIE CTAHIIMU CIIEAYET MPeyCMaTPUBATh TIABYYHMH.

3.17. YUucno paboymx HACOCOB Ha TJIABHBIX M YYAaCTKOBBIX HACOCHBIX CTAHIIUAX CIEIYET
OTIpeNieNIATh B COOTBETCTBUU € TpeOoBaHUAMHU «ENMHBIX MpaBui 6€30MacHOCTH NpU pa3paboTke
MECTOPOXKICHUN  TIOJE3HBIX  HCKOMAEMBIX  OTKPBITBIM  CHOCOOOM»,  YTBEP)KICHHBIX
I'ocroprexnanzopom CCCP.

[Ipy oTKauke MaKCHMalbHBIX NMPUTOKOB JOJDKHA MPEIyCMaTpUBAThCsS HENpephIBHAs paboTa
BCEX PabOYMX HACOCOB.

Yucno pabounx HACOCOB Ha MEPEIBUKHBIX, IEPEHOCHBIX ¥ BPEMEHHBIX HACOCHBIX CTAHIIMSX
clIefyeT MPUHUMATh U3 pacyeTa HEeMpPEepbIBHONH OTKAYKH HOPMAJIbHOTO IPUTOKA.

3.18. Ilpu HamyexamieM 0O0OCHOBAaHWHU JOIYCKACTCS MpeaycMaTpUBaTh COPOC OCBETIICHHON
BOJBI B TMOA3EMHYIO JPEHAXHYIO CHCTEMY MM B BOJOIOIJIOUIAIONIME CJIOU (C ydeToM
TpeboBanuii pasza. 6). COpoc MOJDKEH MPOW3ZBOJMTHCS YEpe3 CKBAKHUHBI, YUCIO KOTOPHIX
OTIpENIeNIIETCS. PACYeTOM, IPU STOM pe3epBHbBIE COPOCHBIE CKBAXHHBI JOJDKHBI COCTABIATH 25 %
o01m1ero yucna.

COpoc KapbepHBIX BOJ B TMOA3EMHYIO IPEHAKHYIO CHUCTEMY JOJDKEH pPEryJIHpOBaThCS WU
COOTBETCTBOBATH POU3BOIUTEILHOCTH ITOI36MHOM HACOCHOW CTAHITUH.

3.19. Ilpu mnpoeKTUpPOBAaHMM HACOCHBIX CTAaHIMHA B OTKPBITBIX TOPHBIX BBIPAOOTKAX
HeoOxoaumo cobmonate TpedoBanuss CHull 2.04.03-85 B wacTu yuciaa pe3epBHBIX HACOCOB,
IIMPHUHBI TPOXOJIOB MEXIY BBHICTYNAIOIMIMMHU YacTSIMH HACOCOB, TPYOOIIPOBO/IOB U JBHTraTeleH,
YKJIAJIKU BCACBIBAIOIIMX TPYOOIPOBOIOB, pa3MEPOB MAIIMHHOTO 3aJIa U MOHTaXHBIX IUIOMIAJIOK,
rabapuTOB MOILEMHO-TPAHCIIOPTHOTO 00OPYAOBAHHUSL.
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BOAOOTJIMB U3 ITOA3EMHBIX BBIPABOTOK

3.20. CxeMy cTanMOHapHBIX BOJOOTJIMBHBIX YCTAaHOBOK HEOOXOJWMO TMPUHUMATH B
3aBHUCUMOCTH OT OJHOBPEMEHHO JEHCTBYIOUIMX TMPUTOYHBIX TOPU3OHTOB, TIYOUHBI UX
3ajleraHysl, pa3Mepa IIaXTHOro (KapbepHOro) IIOJs, BEIMYMHBI IPUTOKOB IOJ3EMHBIX,
TEXHOJIOTUYECKUX U TTIOBEPXHOCTHBIX BOJ.

3.21. I'maBHBIE HACOCHBIC CTAHIIMHM CJIEAYET pacrojiaraTh y CTBOJOB ¢ HanbOojiee HU3KUMHU
OTMETKaMH OKOJIOCTBOJIBHBIX JIBOPOB.

[Tpr GoabIION MPOTSKEHHOCTH TOPHBIX BBIPA0OTOK M KOrJa HEOOXOOUMO IO YCIOBHSM
BOJIOOTBOJIA JIOMYCKAETCS JOMOJHHUTEIBHO MpeJyCMaTpUBaTh YYacTKOBBIE CTaIllMOHAPHBIC
HACOCHBIE CTaHIIHH.

3.22. Yucno paboynx HACOCOB M MX OOIEEe YHCIO C YYETOM PE3epBHBIX M HAXOMASAIIMXCS B
PEMOHTE B MOJ3EMHBIX HACOCHBIX CTAHLUAX HEOOXOANMO ONPENENATh UCXO U3 HOPMAJIbHOTO
IPUTOKA U B COOTBETCTBUHU C TpeOOBaHUAMH «EIMHBIX MpaBusl O€30MAaCHOCTH MPHU pa3paboTke
DPYAHBIX, HEPYAHBIX M POCCHIMTHBIX MECTOPOXKICHHH ITOJ3EMHBIM CIIOCOOOM», YTBEPKICHHBIX
I'ocroprexnagzopom CCCP, u «IIpaBun 6e30MacHOCTH B YTOJIBHBIX M CJAQHILEBBIX IMIaXTax»,
yTBep)kaeHHBIX Munyriaenpomom CCCP u I'ocroprexnaazopom CCCP.

OTKauKy MakCHUMaJbHOT'O IMPHUTOKA CIEAYeT IMPEeIyCMaTpUBATh C YYETOM pEryIHpPOBAHUS
cOpoca KapbepHBIX BOJI B MOA3EMHYIO IPCHAXHYIO cucTeMy (cMm. 1. 3.18).

3.23. ['maBHBIC U y4aCTKOBBIE HACOCHBIE CTAHLIUU CJIEAYET MPOEKTUPOBATh HE3arayOIEHHOTO
Thna (KOpmyca HacOCOB PACIIOJArarOTCs BBHIIIE YPOBHS BOABI B BOJOCOOpPHUKE) C OOpaTHBIMH
KJIallaHaMi Ha BCAchIBAIOIIMX TpyOorpoBoaax mpu ux aumamerpe a0 200 MM, ¢ yCTaHOBKOM
BaKyyM-HACOCOB MJIM IOJKAa4YMBAIOLIMX HACOCOB M 3aryIyOJ€HHOro THMa (KOpIyca HacoCOB
pacrosiaratoTcsi HIKe YpOBHSI BOJBI B BOJOCOOpHHKE) - mpu auamerpe cBbime 200 mm. [pu
9TOM 3ariyOJIEHHbIE HACOCHBIE CTaHLIMU CIEAyeT MpelycMaTpuBaTh, Kak IPaBUIO, B
CJIa0O0TPEIIMHOBATHIX CKAJIBHBIX MOPOJAX MpHU Mpeaesie MPOYHOCTH Ha OJHOOCHOE CHKAaTHE B
BOJIOHACHIIIIEHHOM cocTossHUU cBbilie 80 MIla u nputokax ceie 1000 My

(M3menennas penaknus. U3m. Ne 1).

3.24. Tlpu TPOEKTUPOBAHMHM HACOCHBIX CTAHIUM M DJIEKTPOIOACTAHIIMN B BOJOHOCHBIX
nopojax HeoOXOIUMO TpeAycMaTpuBaTh JPEHAX WIM THIPOM3OMALHMIO M  TaMIIOHAX
OKPY’KaIOLIUX MOPOA

3.25. B kamepax 3ariayOJIeHHBIX HACOCHBIX CTaHIMI HEOOXOIMMO TpeaycMaTpuBaTh
pa3fenbHble KaHalbl, NEPEKPHITHIE CHEMHBIMU IIUTAMM, JUIs HPOKIAIKU TPYOONPOBOJOB U
Kabeneil, MPUSMKU U HACOCHI Ui OTKAukKM BOJ Kamleka, a TakkKe BOJ TPU aBapusx BHYTPHU
HACOCHBIX CTAHIIUH.

3.26. ITon kamepbl He3arIyOJICeHHOM HACOCHOM CTaHIIMU ClIeAyeT PUHUMATh HE MEHEe YeM Ha
0,5 M BbIlIE YPOBHS FOJIOBKH PEJILCOB B OKOJIOCTBOJIBLHOM JIBODE.

3.27. Ilpu uncne HacocoB cBbime 10 momyckaercs yCTaHaBIMBATD JIBA SJCKTPUYECKUX KpaHa
JUIs TPAHCHOPTHPOBAHUS U MOHTaka OOOpYIOBaHUSA, MPU ATOM JOCTaBKY OOOpYIOBAaHHUS B
HACOCHYIO CIIEAYET OCYIIECTBIIATh C IBYX MPOTUBOIOIOKHBIX CTOPOH KaMephl.

3.28. Bomo3abopHbie KOJOAIBI JOMYCKAIOTCS WHAWBHAYAIbHBIC IJII KaXKIOTO Hacoca |
IpYIIOBBIE.

ITpy 4Mcie HaCOCHBIX arperaroB B HACOCHOW CTaHIIMU CBBILIE TPEX OOIIEe YMCIO KOJIOALEB
JOJIKHO OBITH HE MEHEE JBYX.

3.29. Ilpu ompeneneHU BMECTUMOCTH BOJOCOOPHUKOB CIEAYET YYUTHIBATH BMECTUMOCTH
IPEIYCMOTPEHHBIX B MPOEKTE IPEHAKHBIX BHIPAOOTOK, BPEMEHHOE 3aIIOJTHEHHE KOTOPBIX BOJIOM
HE BBI30BET MOATOIUICHHUSI OCHOBHBIX BBIPa0OTOK. CymMMapHass BMECTHMMOCTb BOJOCOOPHHMKOB
JIOJDKHA COOTBETCTBOBATH TPEOOBAaHUSM HOPMATHUBHBIX JTOKYMEHTOB, YKa3aHHbIX B I. 3.22, H
CHulT 11-94-80.

3.30. Ilpy 3HAYMTENBHBIX MPHTOKAX BOABI (CBBINIE 5 THIC. M/4) B KadecTBE OCHOBHOM
€MKOCTH BOJOCOOPHHMKOB JOIYCKAaeTCsl MCIOJb30BaTh CIHEIMATIbHBIE BBIPAOOTKH, KOTOpBIE
clieflyeT MPOBOIUTH MapajieIbHO OCHOBHBIM TOPHBIM BBIpaOOTKaM Ha 0oJiee HU3KHX OTMETKaX.
Kak npaBuiio, kKpoBisi BbIpaOOTKH-BOJOCOOpPHHMKA JOJIKHA OBITh Ha YPOBHE ITOYBBI OCHOBHOM
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BBIpAaOOTKH. YKJIOHBI BBIpAaOOTOK HEOOXOAWMO BHIOMpPATh C TAaKUM pPacdyeToM, 4TOOBI BOJAA MO
cOolikaM MOrJia MOCTynaTh Ha TJIaBHbIE OTKATOUHbIE BHIPAOOTKU TOJIBKO MOCJIE 3aTOIIEHUS BCEX
BOJIOCOOPHHKOB.

B Mecrax comnpsbkeHusi BbIpaOOTKH-BOJOCOOpHUMKA C KOJUIEKTOPOM HACOCHOM CTaHUUU
CIIEZIyeT COOpYyXaTh IIyXYI T'€pMETHYECKYIO IMEPEMBbIUKY C BOJOIPONYCKHBIMH TpyOamMu u
PEryIUPYIOMIUMHU 3a/IBUKKAMHU.

3.31. Bce BBIXOABI W3 HACOCHBIX CTAHIHMA B OKOJOCTBOJIBHBIM JBOpP  CIIEAyeT
MpeayCMaTpuBaTh C TEPMETUUYECKUMH JABEPSIMHU, paccuuTaHHbIMH Ha nasienue 0,1 MIla (1
Kkre/em’).

3.32. Jlna moa3eMHBIX HACOCHBIX CTAHIMM TPH HEarpecCMBHOW BOJIE B IMPOEKTaX CIEIYET
peycMaTpuBaTh OOBIYHEIC IIEHTPOOSKHBIE HACOCH!. [Ipy HAMTMYNU TTOA3EMHBIX KUCIOTHBIX BOJI
(pH < 5) cnmemyer mpemycmaTpuBaTh YCTAaHOBKY HAacOCOB, apMmaTypbl, TPyOONpOBOJIOB U
anmaparypbl aBTOMaTHYECKOTO YIIPABJICHHS U3 KUCIOTOCTOMKUX MAaTepPUAIIOB.

3.33. Kaxaplii Hacoc BpEMEHHBIX M CTAl[MOHAPHBIX HACOCHBIX CTAHIMM JOJKEH HMETh
OTJICTbHBIA BCACHIBAIONIUN TPYOONPOBOJ W JIOJDKEH OBITh CHA0XEH COOTBETCTBYIOIIUMU
U3MEPUTENIbHBIMU NPpUOOpaMu (MaHOMETPOM, BaKyyMMETPOM) JJIsi OIpeNeseHHs] aBJIeHHsS BO
BCACBIBAIOIIEM U HATIOPHOM TMATPyOKax.

3.34. Hamopable TpyOONpOBOABI CIEAyeT pacrojaratb, Kak IIpaBUJO, B CTBOIJE,
000pyIOBaHHOM KJICTEBBIM MOIBEMHUKOM HJIM UMEIOIIEM JIECTHUYHOE OT/ICIICHUE.

3anperiaercss MpOKJIagKa B CTBOJIAX HAMOPHBIX TPYOOMPOBOAOB MPOTHUB TOPLEBBIX CTOPOH
KJICTH.

[Ipu yucne HamoOpHBIX TPYOONPOBOIOB CBBINIE YETHIpeX (muamerpom cBbimie 300 MMm) Ux
CJIeZyeT MPOKJIAAbIBATh B CIIEIUATBHBIX TPYOHO-KaOEIbHBIX BEIPAOOTKAX.

3.35. Jlns rameHus THUAPABIWYECKHX YIapOB Ha HAMOPHBIX TPYOOMpPOBOJAX HEOOXOIUMO
peycCMaTPUBaTh YCTAHOBKY OOPaTHBIX KJIATIAHOB MM IPYTHX 3aIIUTHBIX YCTPOMCTB.

Pacyer mo mNpoYHOCTH CTEHOK TPYOONPOBOJOB U METAJUIOKOHCTPYKUUN OIMOp CleayeT
MPOU3BOUTH (C YY4ETOM BO3MOXKHOTO THJIPABIMYECKOTO yAapa) Ha ABYXKPATHYIO BEITUYHHY
TUAPOCTATUYECKOTO HAIopa.

Hanopasle TpyOompoBoabl B mpezenax HAaCOCHOW M TPYOHOTO XojaKa - 1O CTBoja (MU
TpyOHOTO BOCCTAIOIIET0) CIEAYeT 3aKpeIisiTh Ha CIENHAIBHBIX OINopax, CIIOCOOHBIX
MPEIOTBPATUTEH CMEIIIEHHE U 00pyIlIeHre TPyO MPH BOSHUKHOBEHHUH THAPABIHMYECKOTO yaapa.

3.36. IIpu pa3mernieHun HACOCHOM CTaHITMHU Ha TiyonHe cBbIe 200 M OT MOBEPXHOCTH 3EMJTH
Ha HAMOPHBIX TPYOOMPOBOJAX HEOOXOIMMO MPEAyCMATPUBATh TEMIEPATYPHBIE KOMIIEHCATOPBI.
Bepxuuii koMIieHcaTop clieyeT npeaycMaTpuBaTh Ha Tiryoune 6osee 20 M OT TOBEPXHOCTH.

3.37. 3ymmoBble HACOCHBIE CTAaHIMU JOJDKHBI OBITH 0OOpPYIOBaHBI JIBYMsI HAaCOCHBIMHU
arperataMmu - pabo4nM U pe3epBHBIM.

3.38. Ilpu mnpoeKkTUpOBaHMM Kamep M BOJOCOOPHUKOB BPEMEHHBIX HACOCHBIX CTaHIIHHA
cienyer coOoaaTh Te e TpeOOBaHUs, UTO U MPH NMPOSKTUPOBAHUU COOTBETCTBYIOUIMX Kamep
CTaIlMOHAPHBIX BOJOOTIMBHBIX KOMILJIEKCOB.

3.39. BpemeHHBIE HACOCHBIE CTAHIIMHM JJII CTPOMTEIHCTBA OKOJIOCTBOJBHBIX IBOPOB U
TJIABHBIX OTKATOYHBIX BBIPAOOTOK CIEAYyeT COOpY>KaTh BOJNM3H CTBOJIOB B BBIpaOOTKaX,
MPOXOAIINX B HAIIPABICHUU OCHOBHBIX MOJ3EMHBIX BOJIOTOKOB.

BpeMmenHble HAaCOCHBIC CTAaHIUU CIEAYeT MPOCKTHPOBATh, KaK IMPABHIIO, HE3arayOJICHHOTO
THUIIA.

3.40. Ilpu mpoxoJKe IIAXTHOTO CTBOJA CIEAYeT MPEAyCMaTpHUBATh BOAOOTIMB U3 HETO
MOJABECHBIM HACOCOM, a TIPH HEOOXOAMMOCTH (TpH TITyOHMHE CTBOJA CBbIMIE 250 M) - YCTPOUCTBO
MEPEeKAYHbIX HACOCHBIX CTaHITHM.

3.41. TlpuToK MOA3EMHBIX BOJ K CTBOJIy HE 3aKPEIUICHHOMY ITOCTOSIHHOW KpEIblo, MpH
OTCYTCTBHH HAPYXHOW BOJOIMOHU3UTEIHHOW CHCTEMBI M MPOTUBOMUIHTPAIIMOHHBIX YCTPOHUCTB
CIIeTyeT OMPEENATh U3 YCIOBUS NMOHMKEHUSI YPOBHSI MOA3EMHBIX BOJ Y CTEHKH BBIPAaOOTKH Ha
BCIO MOIIHOCTb KaXI0TO IMPOPE3aeMOT0 CTBOJIOM BOJOHOCHOTO CJIOSL.
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3.42. JlomyckaeMblii MPUTOK TMOA3EMHBIX BOJ B 3a00if CTBOJIOB ClIEAYyeT NMPUHUMATH JUIS
MIPUHATOTO CIIoco0a MPOXOAKU B cOOTBETCTBUU ¢ TpeboBanusmu CHull 3.02.03-84.

3.43. Ilpm  TOpPOEKTUPOBAHWU  BHEIIHEH  BOJOMOHMU3UTENHHOW  CHCTEMBI  HIIU
MPOTUBOGUIBTPAIIIOHHOM 3aBECHI CIEAYET YUUTHIBATh, YTO OCTATOYHBIN MPUTOK B 3a00i CTBOJIA
HE JIOJIKEH TIPEBBIIATh 8 M /4.

3.44. B mpoekTe AOMKHBI OBITH MPETYCMOTPEHBI YIIABJIMBAIOIINE YCTPOWCTBA Il cOopa
MOJ3EMHBIX BOJI, IOCTYMAIOIIUX Yepe3 CTEHKH CTBOJIA, M OTBOJIA MX K 3yMIiham.

3.45. [Ilepexkaunble HAcOCHBIE CTaHIUM CJIEAYeT TMpeAycMaTpuBaTh C YYE€TOM HX
UCTIOJIb30BAaHUS KaK MIPU COOPY>KEHUH CTBOJIOB, TaK U B TIOCJIEAYIOLINE IEPUOIbI CTPOUTENHCTBA,
a Mpu HE0OXOJUMOCTH - U HKCILTyaTallii TOPHOTO MPEANPUATHUS.

[Ipu ompenenenuu pa3MepoB Kamep MEPEeKayHBIX HACOCHBIX CTAHLMN B CTBOJAX TIIYyOMHOM
cebimie 600 M criemyeT ydMTHIBaTh pa3MEIIEHUE 3araca CHJIOBBIX M KOHTPOJIBHBIX KaOenew,
o0ecrieynBaroImuX padoTy MMOBECHOIO Hacoca.

BopocOopHuK mepekayHbIX HACOCHBIX CTaHUUW  CleAyeT OTHEeNSITh OT  KaMepbl
XKene300eTOHHOW NePEeMBIYKON U pa3/iesisiTh IEPErOPOIKOM Ha IBa OTCEKA.

3.46. TlepekauHble HACOCHBIC CTAHIIMM B CTBOJAX HEOOXOJAMMO MpeaycMaTpUBaTh
HE3aBUCHMO OT CIOCO0a MX IMPOXOIKH; MX YHUCIO, CPOK CIIYKOBI, PACCTOSIHUE MEXIy HUMHU
CIIeTyeT ONpeAeNATh UCXOAS U3 CXEMbl BOJOOTINBA (MIOCTOSIHHOTO WJIM BPEMEHHOT'0), TITYOHHBI
CTBOJIA U MIPUHATOIO HACOCHOTO 000PYIOBaHMUS.

3.47. Tlpn TpPOEKTUPOBAHUHU TOA3EMHBIX HACOCHBIX CTAaHIUA KPOME HACTOAIIUX HOPM H
npaBui 6e3omacHocTH (cM. 1. 3.22) cienyet cobmtonars TpedoBanuss CHull 11-94-80.

ABTOMATHU3ALIUA, IMCIIETYEPU3ALIUA,
CUTI'HAJIM3ALMSA, CBA3b

3.48. Tlpu TpOEKTUPOBAHWUW aABTOMATHU3AIMH, TUCIIETYEPHU3ALNUA, CUTHAIM3AIMA W CBS3H
MOCTOSIHHBIX W BPEMEHHBIX HACOCHBIX CTaHIMH HEOoO0XOAuMO coONonaTh TpeboBaHUs
HOPMATHBHBIX JIOKYMEHTOB, VyKa3aHHbIX B nn. 3.17 wu 3.22, u IlpaBun ycrpoiicTBa
anektpoyctaHoBok (I1Y D), yrBepxkaenasix Munsnepro CCCP.

Ha HacocHBIX CTaHIMSIX HEOOXOJUMO IMpelycMaTpuBaTh aBTOMATHYECKOE BKIIOUYEHHE U
OTKJIFOYEHHE HACOCHBIX arperartoB B 3aBUCHMOCTH OT YPOBHsSI BOABI B BOJOCOOpPHUKE WIIU
3ymnde, aBTOMaTHUECKOe BKIIIOYEHHE PE3EPBHOIO HACOCHOTO arperara MpH BBIXOJE U3 CTPOs
11060T0 U3 pabovnx HACOCOB.

3.49. Ilpu mnpPOEKTUPOBAHWUU aBTOMATH3AIlMU CIEAYeT, KakK MPaBUJIO, HCIOJb30BaTh
KOMIUIEKTBI alllapaTyphl, CEPUIHO BBITYCKAEMbIE MPOMBIIIIICHHOCTHIO.

Jl1s aBTOMaTH3MPOBAHHBIX HACOCHBIX CTAHIUI HEOOXOAMMO MpelycMaTpUBaTh TaKkKe IYCK,
OCTaHOBKY U KOHTPOJIb pa0OThl HACOCHBIX arperatoB W3 Aucrmerdyepckux myHKTOB ([II1),
pacmnojaraeMbIX, Kak MpaBuio, Ha MOBEPXHOCTH, U IpeycMaTpuBaTh nepefauy Ha /Il curnanos
00 aBapusX.

[TpoekThl aucneTyepus3ally CIEAYeT BBIMOJHATH C YYETOM BO3MOXKHOTO HCIOJIb30BaHUS
TEJIeU3MEPEHU OCHOBHBIX MapaMeTpoB (pacxona, Hamopa), XapaKTepU3yIOIMX padboTy
BO/IOOTJIMBA B IIEJIOM.

Jis  BceX BOJOOTJIMBHBIX YCTAaHOBOK HE3aBHCHMMO OT WX aBTOMAaTH3allUU CIIEIyeT
pelycMaTpuBaTh MOCThl MECTHOTO YIPABJICHUS Ui MPOBEIEHUS PEMOHTHBIX M Hajla/l04HbIX
pabor.

3.50. Ilutanue cHUTHATBHBIX YCTPOMCTB W CBSI3M CIEIYET MPEAyCMaTpuBaTh OT JBYX
HE3aBHCHUMBIX HCTOYHUKOB YHEPTHH.

IJIEKTPOCHABXEHUE, DJIEKTPOOBOPYJ1OBAHMUE,
OCBEHIEHUE

3.51. TIpoekTupoBaHUE HJIEKTPOCHAONKEHUS W OCBEIICHHS, BBHIOOP AIIEKTPOOOOPYIOBAHHS
HACOCHBIX CTAHIUW CIEAYyeT BBIMOIHATH B COOTBETCTBHH C TPEOOBAHHSAMH HOPMATHUBHBIX
JIOKYMEHTOB, YKa3aHHbIX B I. 3.48, W C Yy4eTOM NEPCHEKTUBHOTO pa3BUTHS TOPHOTO
NpEANpUsATH HE MEHee YyeM Ha Ommkaitmue 10 er.
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3.52. DnextpocHabXeHHE CcJelyeT IMPOEKTUPOBaTh B COOTBETCTBHHM C KJIAacCHU(pHUKAIMEH
JIEKTPOIIPUEMHHUKOB 110 KaTErOpUH 00eCTIeUeHH sl HaIeKHOCTH TUTAHHUSA:

IJIaBHBIE HACOCHBIE CTAaHLIMM - | KaTeropus;

YYaCTKOBBIE HACOCHBIE CTAHIMM W NEPEBUKHbBIE HACOCHBIE YCTAHOBKU C IPUTOKOM CBBILIE
50 m>/u - I kaTeropus;

TO K€, 10 50 M3/ - 111 KaTeropusi;

3yMIi(hoBbIe HACOCHBIE cTaHIMH - I kaTeropus;

BPEMEHHbBIE HACOCHBIE CTAaHIIMU - | KaTeropus;

OCBEIICHUE IPEHAXHBIX BhIpa0boTOK - Il kareropus.

[luTanue moxcTaHUMU MPH IVIABHOW HACOCHOM CTaHLIMM HEOOXOJMMO IpelycMaTpUBaTh HE
MEHee 4eM 10 JABYM (uaepaM; Ipu OTKIIOYSHUH OJHOTO M3 MUTAIOMIMUX (PUIEPOB OCTAIOIIUECS
JOJDKHBI 00ecrieunBaTh padoTy HACOCOB MPHU OTKAYKE MAKCUMAJIBHOTO MIPUTOKA.

4. MTPOTUBO®UJIBTPAIIMOHHBIE 3ABECHI

4.1. B cucremMax 3amuThl TOPHBIX  BBIPAOOTOK  ClemyeT  TMpeaycMaTpUBaTh
IpOTUBO(GMIBTPALIMOHHBIEC 3aBECHI: CBaiHbIC, TPAHIICHHbIC, TOHKHE IIEeJIEBbIC, MHbEKIIMOHHBIE,
JbAOTIOPOIHEIE.

4.2. BpiOop THNAa M MapamMeTpoB NMPOTUBO(PHIBTPAIIMOHHON 3aBECHI CIEAYET MPOH3BOIUTH
UCXOJS U3 MHXXEHEPHO-TEOJIOTMYECKUX U THAPOTeOJIOTUYECKUX YCIOBHM B  paiioHe
3alIUIIAEMOT0 OT TOA3EMHBIX BOJX OOBEKTa, pe3ylbTaToB (MIBTPALMOHHBIX pPAaCYETOB
(WccremoBaHUiA) ¥ IPH HEOOXOIMMOCTH - PACUETOB HAa CHIJIOBBIC BO3CHCTBHUS.

4.3. 3aBechl, KaKk NpPaBUiO, JOJDKHBI IOJHOCTBIO TpOpe3aTb BOJOHOCHBIE IOPOABI M
3arnyONAThCS B BOJOYIOPHBIE MOPOJbl HA TIYyOMHY, ONpEAETseMyI0 XapakTepOM KOHTAKTHOMN
30HBI, COCTOSIHUEM BOJIOYTIOPHBIX TOPOJ] M ICHCTBYIOIIMM HAIlOPOM Ha 3aBECY, HO HE MEHee YeM
Ha 1 M IIpu XOpOIIO BBIPa)KEHHOW IPaHULIE CIIOEB.

[IpumeHeHrEe HECOBEPUICHHBIX (HE IOXOIAIIMX JO BOJOYIOpA) 3aBeC JOJDKHO OBITh
000CHOBAaHO (UIBTPAIIMOHHBIMHU U TEXHUKO-I)KOHOMUYECKUMHU PACUETAMH.

4.4. Tlpu NpOEKTUPOBAHHM MPOTUBOPHIBTPAMOHHBIX 3aBEC HEOOXOAWMO OOOCHOBBIBATH
pacyetamMu  (QUIBTPAIMOHHYIO YCTOMYHMBOCTH 3aBECHl, €€ COXPaHHOCTh (IMPOYHOCTH) Ha
NPOTSDKEHUH BCETO MPOEKTHOTO CPOKa CIYKObl U YCTOMYMBOCTH BOCIIPHHUMAIOIIETO HANOp Ha
3aBecy MaccuBa FOPHBIX OPO/I.

4.5. TIpuTOKM TOA3EMHBIX BOJl Yepe3 3aBecy, MOBEACHHYIO 10 BOJAOYIIOpA, JOIMYCKAeTCs
onpeaensats 1no ¢opMyiaM PEeKOMEHIYeMOIro NMPUIOkKeHHs | MCXOolsd W3 BEIUYUHBI Mepenaja
Haropa ¢ BEpXOBOM U HU30BOW CTOPOH MPOTUBOPHUIBTPAIIMIOHHON 3aBechl Hs, M, onpezensieMoro
o ¢popmye

H =t |y, (3)

rae ts - TonmHa MPOTUBO(GUIBTPAIIMOHHON 3aBECHI, M;
la - JomyckaeMblii TpaadeHT Hamopa Ha 3aBeCy, ONpEAeNseMbIH, KaK MPaBHUJIO, II0
OKCIICPUMCHTAJIbHBIM JJdHHBIM.

[Ipy CHOXKHBIX THAPOT€OJIOTHYECKUX YCIOBUAX ILIOMIAJKA CTPOMTEIbCTBA WM CIOMHBIX
OUYepTaHMSIX BBIPAOOTOK TapameTpsl (HIBTPAMOHHOTO IOTOKA CJIENYeT OIpeleNiTh
SKCHCPUMCHTAJIbHBIM ITYTEM WJIA MOJACIUPOBAHHUCM.

OuIbTpaIOHHBIE PACUETHI 3aBEC CICAYET YTOUYHSATH 10 JaHHBIM OMBITHO-ITPOU3BOICTBEHHBIX
pa6ot (cm. 1. 1.6).

B mpoekre ciemyer mpeaycMaTpuBaTh MPHEM IMOA3EMHBIX BOJ, (DUIBTPYIOMIMXCS dYepes3
3aBECY, BHYTPUKAPHEPHBIMHU (BHYTPHUILAXTHBIMH) BOJONOHU3UTEIBHBIMU YCTPOWCTBAMU U
BOJIOCTOKAMH.

4.6. JIns HaOM0qCHMI 32 TTEpernagoM Harmopa Ha 3aBece B MPOCKTE CICAYET MPeayCMaTpUBaTh
YCTPOMCTBO MbE30METPUUYECKUX CKBAKHUH C 00EUX CTOPOH 3aBECHI.
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CBAVHBIE, TPAHIIEMAHBIE U TOHKHUE IEJEBBIE 3ABECHI

4.7. CpaiiHble, TpaHILIEHHbIE U TOHKHUE IEJIEBbIE 3aBECHl CJIENYEeT MPOECKTHUPOBATH B BUJE
KOHTYPHBIX U JIMHEHHBIX CXEeM, KakK MPaBHUIIO, JJIS 3aIIUThI OTKPHITHIX BBIPAOOTOK OT MPHUTOKA
MOJI3€MHBIX BOJ.

4.8. CpaiiHble 3aBechbl U3 IEPECEKAIONINXCS HAOMBHBIX CBall CIeNyeT NMpeaycMaTpUBaTh B
HACKaJbHBIX TOPHBIX MOPOJIaX, B TOM YHUCIIE COJEPKALUIUX KPYMHOOOJIOMOYHbIE BKIIOUYCHHUS, Ha
riyouny g0 40-50 m.

[Ipu wHammexamemM OOOCHOBAaHWUHW JOIMYCKAETCsl YCTPOWCTBO CBAaHOW 3aBeChl W3
MPUMBIKAIOIINX OJIHA K IPYTOl CBail, yCTpanBaeMbIX B HAMPABJISIONINX TpyOax-pukcaTopax.

4.9. bypoHaOuBHBIC CBau JII 3aBEC CIeayeT NpeaycMmarpuBarth guamerpom 0,5-1,0 M u3
TBEPJCIOIINX MaTepraoB (0eToHa WK INIMHOLEMEHTHOTO PacTBOpa).

4.10. PaccrosiHMe MEXIy LIEHTpaMHU MEPECEKaIONMXCsl CBail 3aBEChl CIEAyEeT MPUHUMATh HE
6onee 0,7 - 0,8 Tuamerpa cpaii.

PacueTHas TonuyHa cBaitHON 3aBEChl IPUHUMAETCS IO TOJIIIMHE HA CTHIKE CBAM.

4.11. TpaHuelHble CEKIMOHHBIE M HENPEPBIBHBIE 3aBECHI CIEAYET IPOEKTHPOBATh B
HaCKaJbHBIX TOPHBIX TMOpoAax ©Oe3 KpymHOOOJOMOYHBIX BKJIIOUEHHH C MPUMEHEHHEM
TBepActomux  (0eToHa, TJIMHOLEMEHTHOTO  pacTBOpa) MW HETBEpACIOMMX  (TJIMHBI,
3arJMHU3UPOBAHHOTO TPYHTA) MaTepHasioB it riyouH 10 40-50 m.

4.12. TommuHy TpaHIIEWHBIX 3aBec AOMyCKaeTcsl MpuHUMaTh B mpeaenax 0,5-1,0 M mpu
WCIIOJIb30BAaHUM CHEIUaIbHOTO oOopymoBanuss u a0 2,0-2,5 M - TpH HCIOIL30BaHUU
3eMJICPOMHBIX MAIlIUH OOIIeTr0 Ha3HAUYEHUSI.

4.13. Tlpu mpoeKTHpOBaHUM CIEAYyeT MpeAyCMaTpuBaTh pa3pabOTKy TpaHIIed u OypeHue
CKBKWH I TPAHILICHHBIX M CBAHBIX 3aBEC, KaK MPABUIIO, ITOJ] 3aIIUTON IITMHUCTOTO PacTBOPA,
00€CIeunBarOIIer0 YCTOMYMBOCTh CTEH OT OOPYIIEHUS W YIOBJIETBOPSIONIETO TPEOOBAHUSM
CHullI 3.02.01-83.

4.14. ]JIns TIMHUCTBIX PACTBOPOB CIEAYyeT MPEAyCMaTpuBaTh, Kak MPaBUIO0, OCHTOHUTOBBIC
[JIMHBI, TIPU UX OTCYTCTBHM - MECTHbIE, MMEIOIIME YHCIO IJIacTUYHOCTH He MmeHee 0,2, c
coJiepskaHueM yactull pazmepom kpymnaee 0,05 mm - He 6onee 10 % u menpue 0,005 MM - He
menee 30 % mo macce. Jlomyckaercs mpeycMaTpuBaTh CMeCH OEHTOHUTOBBIX M MECTHBIX TJIMH.

[TpUronHOCTh MECTHBIX IJIMH JOJDKHA OBITh MOATBEPIXAEHA JIaOOPATOPHBIMU HCHBITAHUSIMU
TJIMHUCTBIX PacTBOPOB.

Boxa nns TNIMHHCTBIX PAacTBOPOB HE JOJDKHA BBI3bIBaTh HMX KOArylsALMIO M JOJKHA
YJIOBJIETBOPSATH TEXHUYECKUM TPEOOBAHUSAM NPUTOTOBJICHUS OETOHA.

4.15. Tonkue meneBbie 3aBechl (5-20 cMm), ycTpanBaemble IMyTEeM 3aIllOJTHEHHUS! TBEPCIOMINM
MaTtepragoM (TJIMHOLEMEHTHBIM pacTBOPOM) IIEIH, OOpa30BaHHOM C TOMOUIbIO ILIOCKOTO
METAJIJIMYECKOTO 3JI€MEHTa WM BOASIHOW CTPYH, CIEAyeT IpeaycMaTpuBaTh B IECUAHBIX U
TJIMHUCTBIX TOPHBIX MOpojax 0e3 KpyMHOOOJIOMOYHBIX BKIIOUEHHUH Ha IITyOuHy 10 20 M.

4.16. B npoekre crneayer npeaycMaTpuBaTh JUIsl CBaWHBIX, TPAHIIEWHBIX U TOHKUX IIEJIEBbIX
3aBeC MaTepHajbl, YAOBICTBOPSAIONIUE CICTYIONUM TPeOOBAHUSAM:

OCTOH - MOJABWKHOCTE 16-20 cM (IO ocajke CTaHAAPTHOTO KOHYCA); KJacC MO MPOYHOCTH Ha
ckarue He Huwxke B15; mapka mno BogompoHuumaemoctu He Hmke W2; mapka 1o
MOpPO30CcTOMKOCTH HE HUKe F50;

[JIMHOLIEMEHTHBI  pacTBOp - IUIOoTHOCTH 1,5 - 1,7 r/em’; [IPOYHOCTb HA CXKATHUE
3aTBepJieBIIero pactBopa He Hwke 1,5 MIla (15 KFC/CMZ); BBIXOJl KAMHS TPU 3aTBEPJCHUU HE
meHee 98 %; crabuibHOCTE He Gomee 0,5 r/cm’; MOKasaTenh pacIuiEIBA - B Ipeeiax,
MO3BOJIIOIIMX BECTH MEPEKAUKy €ro OT PACTBOPHOTO y371a K MECTY YKJIaJKH;

IJIMHA - TIPEUMYIIECTBEHHO KOMOBOM CTPYKTYpHI (pazmep kombeB oT 10 cm o 1/3 mmpunb
TPaHIIIECH ); KOHCUCTEHITUS OT TBEPIOH J0 TYrOIIaCTUYHOM;

3arJIMHU3MPOBAHHBIN TPYHT (TPYHT, pa3paboTaHHbIH (110 MPOXOJIKE TPAHIIEH U 00OTallCHHbIH
[JIMHUCTBIM PacTBOPOM) - cojep:kaHue (II0 Macce) TIIMHHUCTBIX YacTHUIl C PaBHOMEPHBIM HX
pacmpenerneHueM 1o BcemMy oOvemy cmecu - He Menee 10-15 9%; koHcucTeHIHS,
o0ecrneunBaroias KaueCTBEHHYIO YKIAAKy €ro B TPAHILEIO.
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Koapduument ¢unpTpanuu TBEpACIONMX M IUIACTUYHBIX 3allOJIHUTENCH 3aBec HE JOJDKCH
npesbimatk 0,005 wm/cyr. 'paameHTsl Hamopa Ha 3aBeCcy MNPHU OTCYTCTBUHU CHEIHUATbHBIX
SKCHCPUMCHTAJIbHBIX JAaHHBIX JOIMYCKACTCA NPUHUMATD 110 T3.6JI. 2.

Tabnuna 2
Marepuan Tena npoTUBOPUIHTPAIMOHHON 3aBECHI Jlonmyckaemslil rpalueHT Hamopa

TBepaeronuii:

TJIMHOLIEMEHTHBIA PacTBOP 100

OeToH 105

HetBepaeromuii:

3arJIMHU3UPOBAHHBIN IPYHT 20

KOMOBas IJIMHA 30

4.17. XKectkue 3aBechl U3 TBEPACIONINX MATEPUAIIOB JOJKHBI OBITh PACCUMTAHBI HA YCHUJIHS
OT BO3JCHCTBUSA THAPOCTATUYECKOIO JaBJIEHHMsS Kak IUIMTa Ha YIOPYIrOM OCHOBaHMM C
U3MEHSIOMIMMCS 110 TTyOnHE K03(hPULIMEHTOM MOAATINBOCTH.

4.18. Tlpu COOTBETCTBYyIOIIIEM OOOCHOBAaHMM B KayeCTBE MPOTHBOPUIHTPAIMOHHOTO
MaTepHala 3aBec JIOIYCKaeTcs MpeaycMaTpuBaTh CHHTETHYECKYIO IUICHKY, YKJIAJbIBAEMYIO0 U3
OTJEJIbHBIX 110JIOC ¢ HU30BOM CTOPOHBI TPAHLIEH.

B rmpoekre 3aBechl ¢ NPUMEHEHHWEM IUICHKH CIIEAYeT IpelyCMaTpUBaTh TIPYHTOBBIH
3all0JIHUTENb, HE COACpPXKAIUil BKIIOYEHUN C OCTPBIMM YIJIAaMH, U €r0 YKJIAJKy C IPUHATHEM
Mep MPOTUB MOBPEXKICHHS TUICHKH.

4.19. B npoekTe HeOOXOAMMO MpeaycMaTpuBaTh KOHTPOJIb KauecTBa MaTEpHaIOB U padboT ¢
OTIpeNIeJICHUEM CBOWCTB TJIMHUCTOM CYCHEH3MM U MaTepuall Tella 3aBeChl, KOHTpPOJIb
MPaBUILHOCTH TEOMETPUYECKUX pa3MepoB  paspadaThiBaeMoOi  TpaHinew (menau), ee
BEPTUKAJIBHOCTH, @ TAaKXKE CIUIOIIHOCTH W CONPSKEHHS C BOJOYIOPOM C IpPHUMEHEHHEM
reo(pu3NIEeCKUX METOJIOB.

4.20. IIpoTHBOGMIBTPALMOHHBIE CBOWCTBA 3aBECHl  OMNPEACISAIOTCS  HCCIEIOBAHUEM
BOJIONIPOHUIIAEMOCTH 00pa31oB, BbIOYpHUBAa€MbIX W3 TeJla 3aBEChl, 1 HA OCHOBAaHHM JaHHBIX
HaOJI01eHU 32 Tbe30METPHUUECKUMH CKBXKUHAMHU y TIEpEIHEN U 3a/IHEH rpaHeil 3aBechl.

NHBEKIIMOHHBIE 3ABECHI

4.21. VHbeKIMOHHBIE 3aBECHl (TaMIOHAXX TOPHBIX MOPOJ) CIEAYET MpeAycMaTpHBaTh s
3alUThl BEPTUKAIBHBIX, HAKJIIOHHBIX U TOPU30HTAIBHBIX MOA3EMHBIX BHIPAOOTOK OT MOJ3EMHBIX
BOJ.

[Tpu HaanexaimeM OOOCHOBAaHUHM JOIYCKAeTCsl IMpEeAycMaTpUBaTh HHBEKIMOHHBIE 3aBECHI
(JTuHEHHBIC U KOHTYPHBIE) JUTSl 3aIIUTHI OT MOJ3EMHBIX BOJ OTKPBITHIX TOPHBIX BBIPAOOTOK.

B 3aBHUCHMOCTH OT I'€OJOTHYECKUX U THAPOTE€OJIOTMYECKUX YCIIOBUHM 3aeTaHusl BOJOHOCHBIX
MOPOJT JTOMYCKAeTCsl MPOCKTUPOBATh WHBEKIIMOHHBIE 3aBECHl B COYETAaHWU CO CBAWHBIMH HIIU
TPaHILICHHBIMU.

JlommyckaeTcsi ipeiycMaTpruBaTh HHBEKIIMOHHBIC 3aBECHI ISl 3aKPEIUJICHHS] TOPHBIX MOPOI U
MPUIaHUS. UM BOJIOHETIPOHHUIIAEMOCTH Ha OT/EIbHBIX Y4acTKaX TOPHBIX BHIPAOOTOK.

4.22. Tlpn MpOEKTUPOBAHUU CIIEAYET MPEAyCMaTPUBATh YCTPONCTBO MHBEKIIMOHHBIX 3aBEC U
TaMIIOHAXX TOPHBIX MOPOJ Ha OTAENBHBIX yJacTKaX BbIPaOOTOK C NMPUMEHEHHEM LEMEHTAIlUH,
TJIMHU3AIMH, CMOJIU3AlUY U CHITMKATHU3AIIHH.

4.23. llemenTanuio (MHBEKIUIO IIEMEHTHBIX, TIIMHOIIEMEHTHBIX U TIMHOIIEMEHTHO-TIeCYaHbIX
pacTBOpOB), Kak TMpaBUJIO, CJIEAYyeT TNPUMEHATh IJIs YCTPOWCTBAa 3aBEC B CKAJIbHBIX
TPELIMHOBATHIX MOPOAAX C packpbriTheM TpemuH cBbime 0,10 MM, CBOOOJHBIX OT 3alOJIHEHUS
WIA K€ 3allOJHEHHBIX JIETKO MOJIAOIIMMHUCS MPOMBIBKE BTOPUYHBIMH MaTe€pHallaMH, MPHU
CKOPOCTH JBIDKCHMsI TOJ3EMHBIX BOJ MO TpenmHaM He Oonee 600 m/cyr. Ilpm OGospiieit
CKOPOCTH MPUMEHEHHNE [IEMEHTAIUH JIOJDKHO OBITh 000CHOBAHO OIBITHBIM ITyTEM.

JlomyckaeTcss mpeaycMaTpuBaTh NMPUMEHEHHE LIEMEHTAlMd B TPaBUIHO-TAJCYHUKOBBIX H
IeCYaHbIX BOJOHOCHBIX MOpoax ¢ Ko3dduimenrom dpunsrparmu ceime 50 M/CyT.
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4.24. Bpibop cocTaBa M KOHCHUCTCHIIMH PACTBOpA MPHU IEMEHTAIMH CIEAYET MPOU3BOIUTH B
3aBHCHUMOCTH OT Ha3HAYeHMsI HHBEKIIMOHHOW 3aBEChI, COCTOSHUS U WHKEHEPHO-T€OJIOTUYECKUX
CBOMCTB 3aKpeIUIIEMBIX TOPOJ, WX TPEIIMHOBATOCTH M 3aKapPCTOBAHHOCTH, a TaKke
XUMHYECKOT'0 COCTaBa MOA3EMHBIX BO/I.

4.25. Jlns  TpUTOTOBIEHUS  IEMEHTHBIX  PAacCTBOPOB  CIEAyeT  MpeaycMaTpuBaTh
noptiaanaieMeHT Mapku He Hmwke 300. [lomyckaeTcss HCIONb30BaHHE CYIb(HATOCTONKOTO
[IEMEHTa, [UIAKOMOPTIAHAIIEMEHTa ¥ TAMIIOHAXHOrO MopTiaHaneMenTta. llpu Hammauum
arpecCUBHBIX BOJ| CIEAYET MpeaycMaTpuBaTh LIEMEHTHI, CTOMKHUE M0 OTHOIICHHUIO K MOJ3EMHbBIM
BOJIaM.

4.26. I'muan3anuio (MHBEKIIUI0 TIIMHOCHIMKATHBIX PAacTBOPOB) CIENYET MPEayCMaTpuBaTh B
CIIyJasix, KOTJa IIEMEHTallis HeOKOHOMUYHA UM HEHAJIe)KHA M3-32 HATUYUS arpeCCUBHBIX BOJI,
CIOCOOHBIX KOPPOAUPOBATH LIEMEHT.

4.27. CMmonu3anuio (MHBEKINIO PACTBOPOB CHHTETHUECKHUX CMOJI C OTBEPAMTENEM) CIIEIyeT
MpeayCMaTpuBaTh ISl YCTPOMCTBA 3aBeC B MecuaHbiX (¢ ko3¢ dunuentamu uiptpanuu 0,2-50
M/CYT) ¥ B CKQJIBHBIX TOHKOTPEIIMHOBATHIX U MOPUCTHIX TOPHBIX MOPOJIaX.

4.28. CunukaTtu3anuio (MHBEKIMIO JIBYX WJIM OJHOTO XHMHYECKHX PacTBOPOB) CiEIyeT
npelycMaTpuBaTh JJIs YCTPOMCTBA 3aBeC B IMeCYaHbIX mopojaax. [Ipm 3ToM B meckax ¢
koaurmentamu GuabTpanun 2-80 M/CyT ciaeayeT mpeaycMaTpruBaTh MO0YEPEIHO HarHETaHWE
B TMOpPBI MOPOJ PACTBOPOB CHJIMKATa HATPUS M XJIOPUCTOTO KaJbIUs, B MEIKHUX IECKax ¢
kodurmentom dunmprparuu 0,5-2,0 M/CyT - OHOTO pacTBOpa CHIIMKATa HATPHUS C TOOABKOM
dbocdopHoii i KpeMHe(HTOPUCTO-BOJOPOTHON KHCIOTHI.

4.29. JlomyckaeTcsi TpeaycMaTpuBaTh KOMOWHHPOBAHHOE TPUMEHEHHE IIEMEHTAIlUH,
TJIMHU3AIWHA, CMOJIU3AlUY U CHITMKATHU3AIIHH.

4.30. Jlomyckaemblii TpaAleHT Hamopa [, Ha MHBEKIIMOHHYIO 3aBeCy U €€ (PHIbTpaliOHHYIO
XapaKTePUCTUKY TPH OTCYTCTBHM CHEIHAIBHBIX JKCIEPUMEHTAIBHBIX JaHHBIX JIOMYCKaeTCs
NPUHUMATH B 3aBUCUMOCTH OT 33/1aBa€MOM B MPOEKTE BEIUYHHBI yJEIHHOIO BOJOMOIIOMIEHUS
3aKperuigeMbIx ropHbix mopos mo CHull 11-16-76.

4.31. BwiOop paccTOSHHS MEXKIYy CKBOXMHAMHU (IIAar CKBa)XWH) WHBEKIIMOHHOW 3aBECHI
CJIeTyeT MPOM3BOANTH M3 YCIOBHUSI 00ECIIEUCHHS €€ CIUIONIHOCTH W YCTAaHOBIEHHOW B MPOEKTE
IUIOTHOCTH  (JOMYCTUMOW  BEJNIMYMHBI  YAEIBbHOTO BOJOIOTJIOLWIEHUS U  Ko3(]duimenrta
(GUIBTpaluK Tea 3aBECHI).

OnTumanbHOE PACcCTOSHUE MEXIY CKBaXHMHAMH, KaK IPaBWIIO, CJIENyeT ONpEeNeNsTh Ha
OCHOBaHUHU OMBITHBIX Pa0oT. [Ipu OTCYTCTBHUM ONBITHBIX JAaHHBIX PACCTOSIHHE MEXIY
CKBOKMHAMHU JIOMYCKAETCSl OMNpEAENATh HCXOJS M3 BEJIUYMHBI pPaguyca paclpoCTpaHEHUs
UHBEIMPYEMOTO PACTBOPA Tjp, BBIYUCIIEMOTO 10 (hopMyIie

- %t
& Jﬁﬁzma.s’ (4)

TJIe Qin - PACXOJ PACTBOPA, HATHETAEMOTO B CKBAXKHHY, M /d;

t - MPONOIKUTENBHOCTh HATHETAHMS PACTBOPA B CKBAXUHY, U,

hin - TOMIIKMHA CITOS 3aKPETUIIEMOT0 TPYHTA, M;

8e - K03 (HUIIMEHT HEPABHOMEPHOCTH PACTIPOCTPAHEHUS TPEUIUH U MTOP B TOPHOU TIOPOJIE,

e - kK03(HUIMEHT MOPHUCTOCTH TOPHBIX IMOPOX MOJNy4YeHHBIH 1o (opmyne (4) 3HaYCHHUSA
HEOOXOUMO YTOYHSTH MPU MPOBEACHUH OTBITHO-IIPOU3BOICTBEHHBIX PadOT

4.32. Tlpu NpOEKTHUPOBAHWU 3aBECHl CIEAYET YCTAaHABIWBATh OYEPEIHOCTh OypeHUs U
UHBCIMPOBAHUS CKBOXHH B PSAAy MO METOAY IOCIIEIOBATEILHOTO CONIKEHUS, pacroiaras
CKBa)XMHBI TICPBOM OYepeIy Ha PACCTOSHHH, UCKITIOYAIOIIEM UX CBSI3b 10 TPEIIMHAM B ITPOIECcCe
HArHETaHUs PacTBOpA.

4.33 YcTpoiCTBO MHBEKIIMOHHBIX 3aBEC CIEAYeT MPelyCMaTpUBaTh C IMOBEPXHOCTH WM H3
TOPHBIX BBIPAOOTOK.

4.34. HampaBnenue (yroja HakJIOHA) CKBaXHH CJIEAyeT 3a7aBaTh C y4ETOM IepeceYcHUs
HanOOJIBIIIEr0 YKCIa MPeodIaAaoIINX BOIOTPOBOAAIIUX TPEIINH U KOHTAKTOB HATUTACTOBAHUH.
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4.35. lnameTpbl OYpOBBIX CKBa)KHMH IPU BHIOPAHHOM crioco0e OypeHus cielyeT Ha3HavyaThb B
COOTBETCTBUU C UX TITyOMHOM, COCTABOM M CTPOCHHEM IMPOXOJIUMBIX MOPOJI, a TAKXKE C yYETOM
o0ecrieyeHns MpoIycka TpeOyeMbIX PacXo/10B BOJIbI U HATHETAEMBIX PACTBOPOB.

JrameTpbl CKBaXXMH JONMYCKAETCS Ha3HaudaTh B mpenenax 42-91 MM, a npu 3amoigHEHUU
KPYIHBIX MOJIOCTEH M MyCTOT BAZKUMHU pacTBopamu - 91-110 mm.

4.36. B mecuaHpIX TOpOJaX BMECTO OypeHHUsS CKBAXKHWH JIONYCKAaeTCS TMperycMaTpUBaTh
3a0MBKY NepPOPHUPOBAHHBIX HHBEKTOPOB C MpENeNbHON TiyOuHOi morpyxenus 12-15 wm.
[TorpyxeHne MHBEKTOPOB Ha OOJBLIYIO TIyOMHY cleAyeT IpeaycMaTpuBaTh B MPOOypEeHHBIE
CKBa)KHMHBI.

4.37. Ilpu npoeKTUPOBaHNU UHBEKIIMOHHBIX 3aBEC IaBJICHUE MHBEIUPYEMBIX PACTBOPOB, KaK
NpaBUJIO, CIEAyeT YCTAaHABIMBAaTh IO JAaHHBIM OMNBITHBIX paboT; NpPU HUX OTCYTCTBHH
JOTIYCKaeTCsl yCTaHaBIMBaTh [aBJICHHE Ha OCHOBAHWM [JAHHBIX BBIMOJIHEHHUS 3aBeC B
AQHAJIOTUYHBIX YCIOBUSIX.

B npoekte cienyer mpeaycMarpuBaTh HEOOXOIMMBIE MEPONPUATHS AJSl MPEAOTBpAILlEHUs
IPOPBHIBOB HArHETAEMBIX PACTBOPOB Ha MOBEPXHOCTH 36MJIM WJIM B TOPHBIE BEIPAOOTKH.

4.38. Tlpu mpOEKTUPOBAaHWN WHBEKIIMOHHBIX 3aBEC KPOME HACTOSIIUX HOPM HEOOXOIUMO
cobmronare TpeboBanus CHull 3.02.03-84.

JbJAOIIOPOIHBIE 3ABECDHI (OI' PAYXKIEHMS)

4.39. JIbmonoponaHBIE 3aBECHI, BBIMOIHSAEMbIC IYTEeM HWCKYCCTBEHHOTO 3aMOPa’KWBAaHUS
TOPHBIX TMOpPOA, CIEAyeT TMpeaycMaTpuBaTh JJs 3allldThl TOJA3€MHBIX (BEpTHUKAJIbHBIX,
TOPU3OHTAILHBIX M HAKJIOHHBIX) TOPHBIX BHIPAOOTOK B MEPUOJA MX MPOXOJKH B HECKAIBHBIX
HEYCTOMUYMBBIX U TPEIIMHOBATHIX CKAJIbHBIX BOJOHOCHBIX TOPHBIX MOPOJAX.

I[Ipu  wHagnexxkamem  OOOCHOBAaHHWHM  JIOMYCKAeTCS  MpPEAyCMaTpUBaTh  MPUMECHCHHE
JBAOMOPOAHBIX 3aBEC JUISl 3AIUTHI OTKPBITHIX BHIPAOOTOK Ha MEPUOJT Pa3pabOTKH.

4.40. T'panunsl TPUMEHUMOCTH 3aMOPAKHWBAHUS TOPHBIX IOPOJ CJIEIYEeT OMPEIeNiTh
pacyeToM B 3aBUCUMOCTU OT CKOPOCTH (MIbTpAIMH, TEMIEPATYPbl U CTENEHN MHHEpAIU3aINU
MOJI3EMHBIX BOJ] M TEXHOJIOTHH 3aMOPaKUBAHHUS.

4.41. JIpmomopoHbIe 3aBECHl JODKHBI OBITh TOJHOCTHIO 3aMKHYTBIMH M 3arTyOJIsIThCS B
YCTOHYHBBIC BOJIOYIIOPHBIE TTOPO/IBL.

4.42. TonmuHy JBIOTIOPOJHON 3aBECHI CIEAYET OMPENCsATh CTaTUYECKHMMH pacueTaMu B
3aBHCUMOCTH OT €€ Ha3HauyeHHs, (POpMbI U pa3MepoB BHIPAOOTKH B IUIaHE, TNTyOMHBI, a TaKXKe
MPOYHOCTHBIX XapaKTEPUCTUK 3aMOPOKEHHBIX TIOPO/I.

4.43. Temmneparypy JbIOTOPOTHOW 3aBEChl W PACCTOSIHHE MEXAY 3aMOPaKHUBAIOIIUMU
CKBOKMHAMU CJIeJlyeT YCTaHaBIMBAThb Ha OCHOBAaHUM OIBITHBIX JAaHHBIX. [Ipu orcyrcTBuun
OTIBITHBIX JIAHHBIX JOMYCKACTCS IPUHUMATh:

CPEIHIOIO TeMIIepaTypy JIbIONOPOAHOW 3aBechl - B mpeaenax 30-40 % temmepaTypbl
XOJIOIOHOCUTEIISI, IUPKYIUPYIOLIETO B 3aMOPAXKUBAIONINX KOJOHKAX;

paccTosiHie MEXKIY 3aMOPAKUBAIOIIMMHU CKBAKHMHAMH IIPU OJTHOPSAIHOM UX PACIIONONKEHHUH -
B npenenax 1-1,5 M, Mexay psiiaMu IpU MHOTOPSITHOM PacIojIOKEHUU - B ITpesenax 2-3 M.

4.44. MoOmHOCTh XOJOAWIBHON YCTAaHOBKH CIEAYET OMNPENENATh TEeMJIOTEXHUUYECKUMHU
pacdeTraMy B 3aBUCHUMOCTH OT IPOEKTHOTO 00beMa JIbIOTIOPOTHOM 3aBECHI.

4.45. B mpoekte ciemayeT NpenycMaTpUBaTh MEPONPHUATHS IO KOHTPOII 3a ypOBHEM
MOJ3EMHBIX BOJ, TEMIEPATypOll TOPHBIX TOPOJ, a TaKXKE CIUIOMIHOCTHIO W TOJIIUHON
JIbJIOMIOPOTHOM 3aBECHI.

4.46. Tlpyn mPOEKTUPOBAHUU JIHIOMOPOIHBIX 3aBEC KPOME HACTOSIIMX HOPM HEOOXOIUMO
cobmonars TpedboBanust CHull 3.02.03-84 u BCH 189-78, cornmacoBanubix ['occtpoem CCCP u
YTBEPkKACHHBIX MUHUCTEPCTBOM TPAHCIIOPTHOTO CTPOUTEIHCTBA.

5. PEI'YJIMPOBAHUME IIOBEPXHOCTHOI'O CTOKA, BOIOOTBOJ

5.1. Ilpu perynupoBaHuu NOBEPXHOCTHOTO CTOKA CIEAYET MPEayCMaTpUBAaTh:
OTBOJ| BOJIbI C KAPBEPHBIX U 110 BO3MOXKHOCTH C IIAXTHBIX MOJIEH BOLOTOKOB U BOJOEMOB;
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OTpaXKJICHUE KapbepHBIX M IIAXTHBIX IMOJIEM OT MOmajgaHus B HUX BOJbI C IMpHUJIErarouieit
TEPPUTOPUH;

UCKJTIOYCHHE WU COKpaleHHe HHPUIBTPALUK MOBEPXHOCTHBIX BOJ B TOPHBIE MIOPOIBI B 30HE
BJIMSTHUSI BOJOTIOHU3UTENBHBIX CUCTEM U BOJOOTJIMBA U3 TOPHBIX BHIPAOOTOK, a Takke OOJIBIINX
CKOIUICHHUU BOJIBI B MOHIKEHHBIX Y9acTKaX peibeda B Mpejesiax MaXTHRIX (KaphePHBIX) MOJCH,
B TOM YHCJI€ B MYyJIbJIaX CABUKEHHSI 3¢eMHON MOBEPXHOCTH;

MpeIOTBpaIleHIE pa3pylIeHuss OOPTOB Kaphepa (pa3pe3a) U HapyIIeHUs B HEM HOPMAJIbHOTO
BEJICHUSI HKCIUTYyaTallMOHHBIX pabOT MOBEPXHOCTHBHIMH BOJAaMU M3 aTMOCHEPHBIX OCAJKOB,
BBITIA/IAIONIUX HEMOCPEJCTBEHHO Ha TUIOIIAIh OTKPBITON BBIPAOOTKH, MOTEPh TEXHOJIOTHYECKHIX
BOJ U Jp.

5.2. B ipoeKTe cUCTEeMBI PEryIHpOBaHUS TOBEPXHOCTHOTO CTOKA B 3aBUCHMOCTH OT MECTHBIX
YCIIOBUHM cJeAyeT NIpeaycMaTpuBaTh HAropHbIE KaHABbl, Orpa)KAalollyde IaMObl, IJIOTHUHBI,
BOJIOCTOKH U BOZ03a00pHI, CIIPSMIICHHE U OTBOJ PEK B HOBOE PYCJIO, MPOTUBODUIBTPALIMOHHYIO
M30JISIIMIO pycel B Ipejienax IMaxTHOro (KapbepHOro) MoJisi U Ha MpUIIeTalouieil TeppuTopuu, a
TaKXKe BOJOCTOKH, COpDOCHBIE JIMHUM M BOJAOCOOPDHUKHM B OTKPBITBIX BBIPaOOTKaX,
o0ecrevynBaroie COBMECTHO C MPOEKTUPYEMBIMU MEPONPUSTUSIMH MO 3allUTE OT MOJ3EMHBIX
BOJI OXPaHy FOPHBIX BBIPAOOTOK OT BHE3AIMHBIX MPOPHIBOB BOJIBI U HEJOMMYCTUMBIX IMPUTOKOB U3
BOJHBIX OOBEKTOB M B TO K€ BpeMs OXpaHy BOJHBIX OOBEKTOB, HMEIOLINX
HAPOJAHOXO3SHCTBEHHOE 3HAYCHHE, OT BPEAHOTO BIUSHUS TOPHBIX BEIPAOOTOK.

5.3. OO0ecreueHHOCTh PACUETHBIX THAPOJIOTO-METEOPOJOTUUECKUX XaAPAKTEPUCTHK ISt
MPOCKTUPOBAHUS THAPOTEXHUUYECKUX COOPYKEHUM CHCTEM 3allUThI JAOJKHA yCTaHABIMBATHCA
OpraHu3aIMen, yTBEPKAAIOIIeH TEXHUYECKOE 3aJaHue.

5.4. OTKa3 OT 3alIUTHI TOJI3EMHBIX TOPHBIX BEIPAOOTOK OT MOBEPXHOCTHBIX BOJ JIOJKEH OBITh
000CHOBAH.

5.5. [Ipu mpoeKTUPOBAHUM JOXKIEBOM CETH B Mpejesiax HAarOpHbIX KaHAB KapbepHOIO WIIU
[IAXTHOTO TIOJII TPUTOK JIOKIEBBIX BOJ CIEAYeT OIpeneisTh 0 METOAY MpeAeTbHbIX
WHTEHCUBHOCTEU. [leprosl OJHOKPATHOTO NPEBBIICHUS PACUETHOW WHTEHCUBHOCTU OIS
clenyeT IPUHUMATh, KaK MPaBUIIO, PaBHBIM 5 roaam, Ajs 0co00 OTBETCTBEHHBIX OOBEKTOB MU
OMACHBIX B OTHOIICHWH YCTOHYMBOCTH OOPTOB BBIPAOOTOK (B cCHOy4yasx CHeHUaIbHO
OTOBOPECHHBIX B 33/IaHUH HA MpoeKTUpoBaHue) - 10 romgam.

Haropuble kaHaBbl cieyeT NPOEKTHPOBAaTH M3 pacdyeTa Ha MAKCUMAJIBHBIN I1aBOJKOBBIN
pacxoJ1 00ecTiedeHHOCThIO 5 Y.

KapbepHble BOTOCOOPHUKY U HACOCHBIE CTAHITUH CIIETYET MPOCKTHPOBATH UCXOS U3 OOIIEro
OPUTOKa K Kapbepy, OMNPENENIIeMOro MO CYTOYHOMY CJIOI0 OCaJIKOB, C IEPHOJOM €ro
OJIHOKPATHOT'O MPEBBIIICHUS, KaK MPABUIIO:

JUTSL KapbePHBIX BOJJOCOOPHHUKOB - 5 JIeT,

JUTS1 KaphEePHBIX HACOCHBIX CTAaHIUU - 4 Mec.

Jls 0co00 OTBETCTBEHHBIX OOBEKTOB (B Cllydasix, CHEIMAIbHO OTOBOPEHHBIX B 3a/laHUU Ha
IPOEKTUPOBAHUE):

TSl KaphePHBIX BOAOCOOPHHUKOB - 10 Jet,

JUTS1 KapbEePHBIX HACOCHBIX CTAHIUH - 1 TOI.

(M3menennas pexaxkuus. U3m. Ne 1).

5.6. Jlomyckaembple CKOPOCTH BOABI B BOJOCTOKax CIEIyeT MPOCKTHUPOBATH M3 pacdera Ha
MaKCHUMAaJIbHBIA IMTaBOIKOBBINA pacxo]; 00ecrneueHHOCThIo 5 %.

JloTkn Ha OTKOCax cleAyeT MNPOEKTUPOBATh MPSMOYTOJIbHOIO, TpanelueruJalbHOr0 WIN
MOJIYKPYTJIOTO CEUEHUs C KPEIJIEHUEM, HCKITIOYAIOIIUM BO3MOXKHOCTh UX pa3MbIBa JIMBHIMHU (C
00€eCIeueHHOCTHIO 5 %).

KanaBbl, ucronb3yeMble B KayecTBE TPAHILEHHOTO IpeHa)a, CIeIyeT MPOEKTUPOBAaTh C
MOJIOTUMHU OTKOCaMU 0€3 KperieHUs.

Ha kapbepHbIX che3ax U CIycKax CleAyeT MpeaycMaTpuBaTh JOTKU-TIEPEXBATUYHUKU CTOKA.
Hx cnenyet nepekpbiBaTh CTAIBHBIMU PEIIETKAMHU, JOMYCKAIOIIUMHU POE3 TPAHCIIOPTA.
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5.7. Becb KapbepHBIil CTOK JIOJKEH OBITh yaJeH 3a Ipeelbl Kapbepa (pa3pesa) ¢ MOMOILBIO
BogooT/IMBa (cM. pas. 3). Ecnu ycnmoBus penbeda mo3BONSIOT, KaphePHBIA CTOK WJIM YacTh €ro
CJIeTyeT OTBOJUTH CAMOTEKOM K MeCTaM cOpoca pyIHUYIHBIX BOJI.

5.8. BHekapbepHble U BHEIIAXTHBIE BOJIOOTBOASIINE YCTPOUCTBA JOIYCKAETCS BBHIMOJIHATH B
BUJIE OTKPBITHIX KaHAB, JJOTKOB, O€3HATIOPHBIX M HATIOPHBIX TPYOOIIPOBOIOB.

[Tpu mpoeKTHUPOBAHUN BHEKAPHEPHBIX M BHEIIAXTHBIX BOJOOTBOMASIIUX YCTPOMCTB ClEAyeT
pelycMaTpUBaTh MEPOIIPHUATHS JJIs MPEIOTBPAIICHUS MOANUTKHA MOA3EMHBIX BOJ B Mpeenax
30HBI BIIUSHUS BOJIOTIOHU3HUTEIBHBIX cUCTEM. [IpM HEBO3MOXKHOCTU BBHIMOIHEHMS YKa3aHHBIX
MEPONPHUITHIA TPU pacueTe BOJOMOHIIKEHHUS CIEAYyeT YYUTHIBATH JIOMOJHUTEIBHBIN MPUTOK
MOA3EMHBIX BOJI, 00YCJIOBJICHHBIN TTOAITUTKOM.

5.9. Jlns mpenoTBpalieHus 3aMep3aHus BOABI B TPyOOIPOBOIaX U HACOCAX B 3UMHHUMN MEPUOT
CIIeTyeT MpelycMaTpuBaTh:

YKIJIAJIKy CaMOTEYHBIX TPYyOOIpoBoiOB ¢ ykiioHOM He Menee 0,005, a mpu UIMTENBHBIX
nepepeiBax B pabote - ¢ ykimonom 0,05-0,02;

YCTAaHOBKY BEHTWJICH WM 3aJBIKEK JUIS BBITyCKa BOJBI B HU3KMX MECTaX HAIMOpPHBIX
TpyOOIIPOBOIOB;

YCTaHOBKY HACOCHBIX arperaTtoB B OTAITMBAEMBIX TTOMEIICHHUSIX.

JlononHUTENbHBIE MEPOIPHUATHS MO MPEAOXPaHEHUI0 TPYOONPOBOJOB OT MPOMEP3AHUS
CIIeTyeT MpelycMaTpruBaTh B COOTBETCTBUH C TEIUIOTEXHUUYECKUM PACYETOM.

5.10. IIpu cOpoce MaxXTHBIX U KapbepHBIX BOJ Ha MOBEPXHOCTH 3€MJIM, B OBparu, BOJIOTOKH,
BOJIOEMBI, a TAK)KE B BOJOIOTIIOMIAIOIIUE CIIOM HEOOX0IMMO cOOII01aTh TpeOoBaHUs pas3l. 6.

6. OXPAHA OKPYIKATOIIEN MPUPOIHOM CPEIBI

6.1. [Ipu mpoeKTHUPOBAHHUH CHCTEM 3aIUTHI CIEAYET MPEIyCMAaTPUBAThL OXpaHy OKPYKaIOIEi
MIPUPOAHON CpEbl ITYTEM:

BBIOOpA MPOCKTHBIX PEIICHUH CHUCTEM 3alUThl M KOHCTPYKTHUBHBIX PEIICHUN 3aIlUTHBIX
COOPY)KEHHH M YCTPOKMCTB, NpHU KOTOPHIX OOECIeunBaeTCsl HaWMMEHBIIUN yIepd wu3-3a
WCTOIICHUS M 3arps3HEHUS MOJ3EMHBIX BOJI, 3arpsi3HEHHS, 3aCOPEHUS, HAPYIICHUS PEKUMA U
pa3MbIBa GEperoB MOBEPXHOCTHBIX BOJHBIX OOBEKTOB, pa3MbIBa U 3PO3UU M0YB, 3a00JaUNBAHUS
TEPPUTOPUH, CABWKECHHS U JepopMamuy TOPHBIX MOPOA W TEMHON MOBEPXHOCTH, OCAIOK W
nedhopmaluii COOpy>KeHHI Ha MPUJIETAIOIICH TePPUTOPHH;

HCIIOJIb30BAHUS COOPYKEHUM, YCTPOUCTB U MEPONPUSATUH, MPOSKTUPYEMBIX CIELUUATBHO IS
3TOH 1IN,

PaIMOHATFHOTO BOCIIOIHEHUS IPUYMHSIEMOTO yirepoa.

6.2. [Ipu npoeKTUPOBaHUU MOSTAITHOTO BBOJIA B IEUCTBHE BOJIONIOHU3UTEIBHBIX YCTPONUCTB HE
clenyeT IOMyCKaTh ONEPEKAIOIIETO PAa3BUTHS BOAOIOHU3UTEIBHBIX CUCTEM U TOHUKEHUS
YpOBHEH MOA3EMHBIX BOJ B O0JbIei Mepe, yeM npeaycmorpeno . 1.14 u 1.19. Heob6xoaumo,
KaKk mpaBuio, audQepeHIpoBaTh OTKAa4Ky U BOJOOTBOJA YHUCTOW U TPS3HOM BOIBI U
npelycMaTpuBaTh TOJHOE WJIM YacTUYHOE HCIOJNb30BaHHE OTKAYMBAaeMbIX BOJ  JJIs
BOJIOCHA0KEHUS, CENTbCKOXO3SMCTBEHHBIX LIEJICH U JPYTUX BUIOB BOAOIOIBE30BAHHUS.

6.3. COpoc BOJIbI, OTKAUMBAEMOUN M3 BOJOTIOHU3UTEIBHBIX YCTPOHCTB M TOPHBIX BHIPAOOTOK,
Ha MOBEPXHOCTh 36MJIH, KaK MIPaBUIIO, HE JOMMYCKAETCS.

JlomyckaeTcsi mpeaycMaTpuBaTh cOpOC BOJbI Ha HEUCIOJb3YEMbIE 3E€MJIM, €CIIU MPU STOM
MCKJTIOYAIOTCSl BO3MOXKHOCThH MOMAJAaHUS UX B BOJHBIC OOBEKTHI, 3arPSI3HEHHE MOA3EMHBIX BOI,
9po3usl IOYBBI, 3a00JaUMBaHNE MECTHOCTH U JpyTrHe BUABI yIIepOa OKpyKarollel MpUpoIHOM
cpene.

[Tpu npoexTupoBaHuu cOpoca pyAHUYHBIX BOJ B ITOBEPXHOCTHBIE BOJHbIE OOBEKTHI U OBparu
cienyer coOmomatk TpeOoBanmsi «[IpaBunm OXpaHbl TOBEPXHOCTHBIX BOJ OT 3arpsi3HEHUS
CTOYHBIMU  BOJaMH», yTBepkaAeHHbIX MunBoaxozom CCCP, MunzgpaBom CCCP u
Munpsioxozom CCCP.

[Tpu mpoexTupoBaHuu cOpoca pyAHUYHBIX BOJ] B MOA3E€MHBIE BOJJOHOCHBIE CJIOU HEOOXOAUMO
cobmonate TpeboBanus «llonokeHnit Mo OXpaHe MOJ3EMHBIX BOI», YTBEP)KICHHbIX MUHIreo
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CCCP, MunBogxozom CCCP un Munsnpasom CCCP u cornacoBanHbIX ['ocroprexnanzopom
CCCP.

[Ipu npoekTHpoBaHUHU cOpOCa PyIHUYHBIX BOJ B MOPSI HEOOXOAUMO COOIIOIaTh TPeOOBAaHUS
«ITpaBui1 OXpaHbl MOPE OT 3arpsi3HEHU», yTBEpKAeHHbIX Mun3apasom CCCP.

6.4. IIpu HemocpeaACTBEHHOM cOpOCe PyIHUYHBIX BOJ B BOJIHBIE OOBEKTHI, OBpPAar 1 00paTHO
B IPEHHUPYEMbIE BOJIOHOCHBIE CIIOH, €CIM HE MOT'YT OBITh 0OecriedeHbl TpeOOBaHMs, YKa3aHHbIC B
n. 6.3, HeoOXOIUMO MpeayCMaTpUBaTh COOTBETCTBYIOUIME MEPONPUATHS, HAINpaBICHHBIC Ha
MPEIOTBpPALICHUE 3arpsi3HEHUSI BOJIHBIX OOBEKTOB OT B3BEIICHHBIX UM PACTBOPEHHBIX BEIIECTB,
COJZIepKALINXCS B PyTHUYHBIX BOJAX.

6.5. Jlns cHuXKEeHHs KOHIIEHTPAIMM B3BEIICHHBIX BEIIECTB CJEAyeT NpeaycMaTpuBaTh
OTCTaMBaHUE PYIHUYHBIX BOJ B OTCTOMHHKAX.

BMectuMocTh OTCTOMHHMKA CleAyeT OmpelneisTh € y4yeToM oObeMa OTKaYMBaeMbIX
PYIHHYHBIX BOJ, TpeOyeMOro BPEMEHHM OTCTOSI M JIOIyCKaeMoro cOpoca OCBETJIEHHBIX BOJ B
BOJHBIM OOBEKT YCJIOBHs cOpOca OCBETIICHHBIX BOJ B BOJHBIA OOBEKT HEOOXOIMMO ONPEACTSAThH
B coOTBEeTCTBUHM ¢ «[IpaBmiiaMu OXpaHbl TMOBEPXHOCTHBIX BOJA OT 3arps3HEHUs CTOUYHBIMH
BOJaMU» BpEMs OTCTOS PYAHUYHBIX BOJA JUIA JOCTHXKEHHS HEOOXOAWMOIO CHIKEHUS
KOHIIEHTPALlUU B3BEIIEHHBIX BEIIECTB CIEIYET OIPEAENISATh ONBITHBIM ITyTEM.

6.6. [y cHUKEHHS] KOHLIEHTPALMK 3arpsi3HAIOMIMX BEIIECTB HEOOXOAMMO MpelycMaTpuBaTh
IPUMEHEHHE COOTBETCTBYIOIIUX (DU3MKO-XUMHUUECKUX M OHOJIOTMYECKHX METOAOB OYHCTKH
PYIHUYHBIX BOJI.

[Ipu cooTBeTcTBYyIOIIEM OOOCHOBAHWM OYUCTKA PYIHUYHBIX BOJ MOXKET OBITh 3aMeHEHa
cOpOCOM UX B HaKOIUTEIU-UCTIAPUTENH.

B oTaenbHBIX ciyyasix, 10 COTJIACOBAHUIO C OpPraHaMH 110 PETYIHMPOBAHUIO MCIIOJIB30BAHUS U
oxpaHe Boj cuctembl MuHBonxo3a CCCP, pomyckaercss NPOEKTHUPOBATH YCTPOUCTBO
HaKOIUTEJISA-PErYNIATOpa O cOPOCOM M3 HEro MHMHEPAJIM30BAHHBIX BOJ B BOJOTOKM BO BpeMs
MaBoJKa TPU YCIOBUU COOJIIOJEHHUS YCTAHOBJIEHHBIX HOPM MPEAENbHO JOMYCTUMBIX
kouneHTpanuii (I1IJIK) BemecTB B BOJe BOJHBIX OOBEKTOB B COOTBeTCTBHH ¢ «[IpaBmiamu
OXpaHbl OBEPXHOCTHBIX BOJI OT 3arpsiI3HEHUS] CTOYHBIMU BOJIAMU».

6.7. PacrionosxeHHble BOJM3M TOPHBIX BBHIPAOOTOK OECCTOYHBIC BMAIAMHBI (IOHMKEHUS) WIN
HeOOJbIINe 03epa, HE HMEIOIIME PEKPEAlMOHHOTO, PHIOOXO3SICTBEHHOIO WU JIPYroro
HApOJIHOXO35MICTBEHHOTO 3HAYEHUS, MOTYT OBbITh HCIOJb30BAHBI B KayeCTBE HAKOMHUTEJCH-
pPEeryyisiTOPOB WJIM HAaKOINUWTENeH-ucrnapurerael Npu MNpPeAoCTaBICHHMM JTHUX OOBEKTOB B
000c00JIeHHOE TOJIb30BaHUE HA OCHOBaHMH CT. 15 «OCHOB BOAHOTO 3akoHOzarenbcTBa Coroza
CCP u cO03HBIX PeCTyOIHK.

6.8. IIpu mpoeKTUPOBAaHUN HAKOMIUTENICH-PETYIATOPOB U HAKOMUTENEH-HCTIapUTENEH JOIKHBI
OBITh MPEAYCMOTPEHBI MEPONPUATHS, HCKIIOYAIONINE BO3MOMXHOCTh 3arpsA3HEHUs IOJ3EMHBIX
BOJI, - YCTPOWCTBO NMPOTUBO(PUIBTPAIIMOHHBIX 3aBec, FKpaHOB M Jp. [lo KOHTypy HakomuTenen
HEOOXOIUMO TMpenycMaTpuBaTh HAOMIOJATeNbHbIE CKBaKUHBI JUIsl KOHTPOJS  CTENEHHU
3arpsi3HEHUs OJI3EMHBIX BOJ.

6.9. B npoekTte cienyeTr npeaycMaTpuBaTh cOOp, yaalieHue U 00e3BPEKMBAHUE PYIHUYHBIX
BOJ, COJAEpXkallUX paJMOaKTUBHBIE BELIECTBA B COOTBETCTBUM C ACMCTBYIOLIMMH HOpMaMu
paaMallMOHHOW OE€30MacHOCTM M CaHUTAapHBIMH MpaBUjIaMH pabOThl € PaJIUOAKTUBHBIMU
o0I11ecTBaMH U APYTUMH UCTOYHUKAMU MOHU3UPYIOMIUX U3ITyYCHHH.

COpoc pyAHMUYHBIX BOJ, COJEPKALINX PaJlOaKTUBHBIE BEIECTBA, HA MOBEPXHOCTh 3€MIIH, B
BOJIHBIE OOBEKTHI, HCHOJb3yEeMbIE [UII XO3SHCTBEHHO-TIUTHEBBIX, KYJIBTYPHO-OBITOBBIX U
PpBHIOOX03HCTBEHHBIX 11€JIel, U B BOJJOHOCHBIE CIIOU HE I0IYCKAETCA.

6.10. B mnpoekre MOMKHBI OBITH NPEAYCMOTPEHBI YCTPOWCTBA M MEPOIPHATUS JUIS
peloXpaHeHHsl TOYB U OEPEroB BOJHBIX OOBEKTOB OT pa3MblBa OTKAUMBAE€MbIMH BOJIAMHU.

6.11. YcnoBusi cOpoca pyIHHYHBIX BOJ| YKa3bIBAIOTCSI B pa3pelIeHUH Ha CIEHUalbHOe
BOJIONOJIb30BAaHNE, BBIJABAEMOM OpraHAMU MO PETYIMPOBAHUIO HCIIOJIb30BAHUS U OXpaHE BOJ
cucrembl MunBoaxo3a CCCP npu oTBOJ€E TUIOMIAAKH 1711 CTPOUTENBCTBA TOPHOTO MPEANPUATHUS
B COOTBETCTBUM C «MHCTpyKIMEN O MOpSAAKE COIJIacOBaHUA M BBbIAAYM pa3pelieHuid Ha
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CIEIMAJIbHOE BOJOIOJIb30BaHUE», cornacoBaHHOM I'occtpoem CCCP u  yTBep)KIaeHHOMU
Muusoaxo3zoMm CCCP.

6.12. Ilo naHHBIM OIEHKM KauecTBa OTKAUYMBAEMBIX BOJ B IPOEKTE CIeIyeT MpPUHUMATH
pEeLLeHHs 110 U3BJICYEHUIO U3 HUX MOJIE3HBIX KOMIIOHEHTOB.

6.13. IIpu npoeKTUPOBAHUHU MPOTUBOPUIBTPALUOHHBIX YCTPOWCTB U MEPONPUATHH CIeTyeT
YUUTBIBaTh, YTO B 30HE JIEHCTBUA BO03a00POB XO35IMICTBEHHO-IIMTHEBOTO BOAOCHAOXKEHUS HE
JIOITYCKAeTCsl UHBbEKIIUS B BOJOHOCHBIE CIIOM PAaCTBOPUMBIX B BOJIE BEILIECTB.

6.14. B 30He BIMSHHS BOJOTOHH3UTEIBHBIX CHUCTEM HEOOXOJMMO YUHUTHIBATH BO3MOXKHOE
OCeZlaHWEe 3EMHOW TOBEPXHOCTH, JNePOpPMALUU M CIBHKEHHUS TOPHBIX IMOPOJI U ONPEACATH
JIOTIOJIHUTEIIbHBIE NTEpEMEIIeHUs GYHIAMEHTOB COOPYKEHUH.

6.15. Pacyer ocenaHus 3eMHOI MOBEPXHOCTH B OCHOBAaHHH COOPY)KCHUH MPU OXKHIaEMOM
IOHMKEHUU YPOBHS IMOJA3EMHBIX BOJ CJIEIyeT MNPOU3BOJUTH CYMMHUpPOBaHHEM JedopMariuii
OTJIEbHBIX CIIOEB.

6.16. Ilpu CIOKHBIX MHKEHEPHO-TE€OJOTUYECKUX YCJIOBUSAX IJIOLIAJKU CTPOMUTENbCTBA IS
olpeneNieHusl ocelaHus, AedopMalMi M CABWKEHHS TOJNIIM TOPHBIX IOPOJA JIOIyCKaeTcs
IPUMEHATh MOJIETTMPOBAHUE.

6.17. Ilpu mNPOEKTUPOBAHMM BOJOTOHU3UTEIBHBIX CHUCTEM HEOOXOAMMO YYHUTHIBATH
BO3MOXHOCTh BO3HUKHOBEHHUS WM aKTUBU3ALMM KapcTOBO-CY((O3MOHHBIX IPOLECCOB H
pa3phIXJeHUs TPYHTOB B OCHOBAaHHMM 3JaHUN U COOPYKEHHH, OCOOCHHO €CIHM BEpXHsSI 4acTb
IPYHTOBOH TOJIIIM CJIOXKEHA NecKaMu. B mpoekre cienyeTr npeaycMaTpuBaTh COOTBETCTBYIOIIUE
MEPONPUATHS IO 3alIUTE OCHOBAaHUM CYILIECTBYIOIIMX M IPOEKTUPYEMBIX COOPYKEHUM
(LIMYHTOBBIE OTPAXAEHUS, KOJIbMATALUIO, LIEMEHTALIUIO U JIP.).

6.18. IIpy HEBO3MOXXHOCTH 3aKJAJKHd TOPHBIMH TOPOAaMU OTPabOTaHHOTO MPOCTPAHCTBA
Kapbepa (pa3pes3a) JOIyCcKaeTcsl IpelyCMaTpUBaTh €ro PeKyIbTUBALUIO IyTEM IepeyCcTpoiicTBa
B BOJIOEM JIJISl pa3JINYHBIX BUA0B BOAOIOJIb30BAHNUS.

[MPUJIOXXEHUE 1
Pexomenoyemoe

PACYET BOJOINOHU3UTEJIbHBIX (IPEHA’KHbBIX) CUCTEM
OBIIUE YKA3AHUA

1. Jlna pacuera BOAOIOHM)XKEHHUS HEOOXOAMMO CXEMaTHU3UpPOBATh NPUPOJIHBIE YCIOBUSA U
BOJIONIOHM3UTENLHYIO CHUCTeMY. ToJIa TOpHBIX MOPOJ pa3dMBaeTCs Ha YCIOBHO-OJAHOPOIHBIC
BOJIOHOCHBIE W BOJIOYNOPHBIE (MJIM YCIOBHO-BOJIOYIIOPHBIC) CIIOM. BOZOHOCHBIN CIIOW MOMKET
OBITh TPUHSAT HEOTPAHUYCHHBIM WM OTPAHUYCHHBIM (MOJHOCTHIO WM YaCTUYHO) KOHTYPOM
MUTAHUS WIM BOJOHENPOHUIIAEMbIM KOHTYpoM. [IuTaHne BOJIOHOCHBIX CIIOEB MpUHUMAeETCs 3a
CYeT TMPHUTOKA MOJ3EMHBIX BOJ M3 BOJOEMa WM BOJOTOKA, HMH(WIBTPAIMH aTMOC(EpPHBIX
0CaJIKOB, IIepeTEeKaHus U3 OJHOTO BOJIOHOCHOTO CJIOS B IPYTOM.

BonononusurenbHble CUCTEMBI CXEMATH3UPYIOTCS MO 3TanaM HUX Pa3BUTHUSL U MPUBOJSATCA,
Kak MpaBUJIO, K OJHOM U3 CIEAYIONIMX CXEM: KOJbLIEBOM, HEMOJHO-KOJIbLEBOUN, TUHEUHOW WU
IpyNIoBoH (He IPUBOAUMOMN K CXeMe Kpyra WU MPsSMON JIMHUH).

2. PacueThl BOJOTNOHUXEHHSI MPOU3BOIATCS JUIsl YCTAHOBHBILETOCS M HEYCTaHOBUBLIETOCS
pexuMoB uibTparnuu. PacueTsl sl yCTaHOBUBIIETOCS PEXUMa JOJDKHBI BBITIOTHATHCS, Kak
MIPAaBUJIO, BO BCEX CIIydasx (3a UCKJIIOUYEHHWEM BOJOMOHIKEHUS B 3aKPBITHIX BOJOHOCHBIX CIIOSIX,
HE UMEIOLUX NMUTaHus). PacueTsl Mo HEYCTaHOBUBILIEMYCSl PEKUMY BBITIOJTHSIOTCS IS IEpUOaa
C Hayaja OTKAyKH JI0 MOMEHTa BPEMEHU, COOTBETCTBYIOIIETO HACTYIIEHHUIO YCTAHOBUBILETOCS
pexuMa, orpeaensieMoro B 3aBUCUMOCTH OT YCJIIOBHM MUTaHUS BOJOHOCHBIX CJIOEB.

B 3aKkpbITBIX BOJOHOCHBIX CJOSIX, HE HMMEIOIIMX MUTAHUS, pacdyeT BEAETCS TOJIbKO I10
HEYCTAaHOBUBLIEMYCS PEKUMY.

3. OOmuii MOpsIIOK pacyeTa BOJONMOHU3UTEIBHOH (IPEHAXKHOM ) CUCTEMBI CJICTYIOIINN:

yCTaHABIIMBAETCS TpeOyeMoe MOHIKEHUE YPOBHS TOA3EMHBIX BOJ (B 3aBHCHUMOCTH OT
MOCTaBJICHHOM 3a/1a4l BOJOTIOHMKEHHUS);

MPOU3BOUTCS pacdeT MPUTOKA K BOJOIIOHU3UTEIBHOH (IPEHAKHO) CUCTEME;
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OTIPEICIISAIOTCS TapaMeTPhl BOJIOTIOHU3UTEIFHOW CHUCTEMBI (YHCIIO CKBaXKWH, MX TIIyOWHA,
MIPOU3BOAUTENBHOCTD, JUAMETP, IOJOKEHHE IUHAMUYECKHX YPOBHEH BOJbBI B CKBa)XKMHAaX,
IUaMeTp W TMPOIMYCKHAas CIOCOOHOCTh TPyOYaThIX JpeHaked, mapaMerpbl  JIpYrHX
BOJIONIOHU3UTENBHBIX YCTPOMCTB), MCXOAd M3 OOLIEr0 MPUTOKA ONPENEISIIOTCS OpJAUHATHI U
MIPOU3BOAUTCS MOCTPOEHUE JEIPECCUOHHBIX MOBEPXHOCTEN MOA3EMHOIO MOTOKA;

nonoupaercs 000pyI0BaHUE M PACCUUTHIBAIOTCS BOJIOOTBOASIINE YCTPOUCTBA.

4. IlpuToK MOA3EMHBIX BOJ K BOJONOHU3UTEIBLHONM CHCTEME CIEAyeT ONpEeIesiTh B
3aBHCHUMOCTH OT TpeOyeMOro MOHWKEHHUS YpPOBHS MOIBEMHBIX BOJ B PACUETHOH TOUYKE IO

dopmyne
_kRE

& 1)
Jlommyckaercsi TIpH COOTBETCTBYIOIEM OOOCHOBAaHWM BMECTO BedW4YMH N u K BBOOWTH B
dopmyny (1) Bemmunny BomompoBomuMocTy kh, M°/cyT, 3HauUeHHE KOTOPOil HEMOCPEICTBEHHO
OIIPEICIISETCS 10 Pe3yIbTaTaM OIBITHBIX OTKAYeK.
5. OGH.[I/IG INPUTOKU TMOA3CMHLIX BOJA K BOJOMOHU3UTCIBHBIM CHCTCMaM W TOPHBIM
BBIPA0OTKAaM ONPENENSIOTCS Kak CyMMa [PHUTOKOB M3 KaXAOrO BOJOHOCHOTO — CIIOS,
JIPEHUPYEMOTO BOJOIIOHU3UTEIBHON CUCTEMOM HITH HETTOCPEJICTBEHHO BEIPA0OTKAMH.

OIIPEJAEJIEHUE ITPUTOKA ITPU YCTAHOBUBHIEMCS PEXKUME
OUJIbTPALIMA

6. Ilpu onpenenenun mo dopmyne (1) mpUTOKa MOA3EMHBIX BOJ K KOJBIEBBIM,
HETIOJTHOKOJIBIICBBIM W JIMHEWHBIM  BOJIOTIOHM3WTEIBHBIM CHCTEMaM, a TaKXe TOpPHBIM
BbIpa0OTKaM IpH OTCYTCTBUU WJIM HAJMYUU NPOTUBOPHIBTPAMOHHONW 3aBeChl 3HaueHUEe @
CJIeMyeT BBIYUCIATH 1Mo popmyam Taour. 1.

Taonunpa 1

PacuerHas cxema Pacuernas popmyna

Cxemal Konsnesas cucrema

Henonnokoneiesasa cucreMa

“ I

.
CoBepiieHHass WM~ HECOBEpPIIEHHAs  KOHTYpHas s K

CHUCTEMA. HpI/ITOK B 3aBHCUMOCTHU OT IIOHMKCHUA B 2&'_,:“
3aIaHHOW TOYKE TpH OE3HANOpHOW WM HAMOPHOMN

IIpu pacronokeHnH pacuyeTHON TOYKH
bunbTpanun

Ha KOHTYPE WJIH B IICHTPE CUCTEMBI XCs
=r

Cxema 2
g=1I" T X
I
CoBepiieHHasi WM HECOBEPUICHHAs JIMHEWHAs CUCTeMa.
[Iputok B 3aBUCHMOCTH OT IIOHMYKEHHUS B 3aJaHHOU
TOYKE TTPH O€3HATIOPHON MJIM HATIOPHOUN (DUIIBTPAIIH
Cxema 3 Kounb1ieBoii npeHax
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PacuerHas cxema

Pacuernas gpopmymna

717

KonbueBoit npeHax B KpoBi€ BOJOHOCHOTO CIIOS,
cofieprKalero HarmopHsle BoAsl. [IpuTok B 3aBUCHMOCTH
OT TIIyOMHBI 3aJI0’KEHUS IPEHaXXa, paBHOU S

o Fe 4 P8

F+hoow p,
2

F=

HenosHOKOIIBIIEBON IpEHA)K

Pe (B ®y,

F+how oy,

L.

in

&=

Cxema 4

Konbueoii gpeHax

8
N S
r+y L2

I

F

HenonHokonbIIEBOM IpEeHAXK

HaIltOpHBIC BOABI

Kosb1ieBoli HECOBEpILICHHBIN APEHAXX B BOJOHOCHOM r Y
— it
cioe, cojnepkamieM Oe3HamopHble Bonabl. Ilputox B FEY o g
3aBUCUMOCTH OT TJTyOWHBI 3aJI0KEHUS APEHaKa, paBHOU I
Si
CxeMma b
2h h 1
&= (Ehn—"rrg)s
' S v T Ty !
L IRET A
J“"J oiBdy e H
Freeey .r.r..f.rriu s rs
O
JIuHeHbI JpeHa)k B KPOBJIE CJOS, COJEPIKAIIETO
HATNOpHBIC BOABL. [IpUTOK B 3aBUCUMOCTH OT TITyOWHBI
3JI0KEHUS IPEHAXa, PaBHOU S
CxeMma 6 m
b=
P 1
2 )
rd i +_]_n£
2__]-'3 LI
JIuHEelMHBII  HECOBEpPUICHHBIM  JpEHa)X B CIIOE,
comepxamieM  Oe3HamopHble  Bombl.  [Iputok B
3aBUCHUMOCTH OT TIYOMHBI 3aJI0KCHUS JpEHaXa, paBHOMN
S|
Cxema 7 .
Lo
[Ipu & g
51"
e 044h
N [ SRR n7d
N @_ ¥ ¥
o Feaaascs T :
KornoBan  (mimacToBbIi  JpeHax),  BCKPBIBAIOIIUI TTpn %E 0.5

i E 42 aresin

o'+

&=

i 405155 Iy

4k

2
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PacuerHas cxema

Pacuernas popmyna

Cxema 8 ,
— =05
IIpu ¥
Zsns
ITpu »
F=— h o
o = +
KornoBan (mmacToBeli  JpeHak) B OE3HAIOPHOM wFe U8y
BOJIOCHOCHOM CJIO€ ¥ ¥ v,
A
#- 5 2
ol +
r . > rF
= Jamoed —————+0 515 -2
* yrfyep yow
B
—z05
[Ipu =
5o 7a b4
I
5
ITpu < 0,5
Tpanmess  (TU1acTOBBIM  JIpEHaXX),  BCKPBIBAIOLIUI p,— b +0 63T In 4
HATIOPHBIE BOJIBI &= fﬁf’
Cxewma 10 5
Zz0s
1p IIpn »
"E. T~ EE'.I \
N spaar 5. &
AL T Y
r;';ra: e H ¥
11
5 Fe-b+0ddy
Tpanmes (T1acToBBIA  JApeHaX) B OE3HAOPHOM ‘ '
BOJIOCHOCHOM CJIO€ b
ITpu » < 0,5
5 B
5 s » -
1515' Famit IZI,ISEB.;ulnE

Ap =)=
(rt j xr‘_&j

Cxema 11 .
Infe4Le
=11 - k.
T 2 & =
W[ .
;. T
5
i = 1
[IpuTOoK K KOTJIOBaHY 4Yepe3 KOHTYPHYIO COBEPIICHHYIO
IPOTHBO(MUIBTPALIMOHHYIO 3aBECY
Cxewma 12 i
Fa _EH-I‘(E_ Iy
o .

i
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CHull 2.06.14-85 3amura ropHbIX BEIpaOOTOK OT MOA3EMHBIX H IOBEPXHOCTHBIX BOJ 30

Pacuernas cxema Pacuernas popmyna

|
4
s e I

Iﬁfgﬂfﬂ s

I |_

IIpuTok K TpaHiIee Yepe3 JIMHEHHYI0 COBEPILUCHHYIO
IPOTUBO(UIBTPALIMOHHYIO 3aBECY

7. llpuBeneHHBIH pagMyC BOJONOHU3UTEIBLHOW CHCTEMBI (BBIPAOOTKM TIO TpaHHIE
BBICAYMBAHUSA IOA3EMHBIX BOJ, NMPOTUBO(UIBTPALIMOHHON 3aBEChl 110 €€ BHYTPEHHEH I'paHH)
CIIeZyeT ONpeAesaTh 1o (popmynam:

JUIs KOHTYPHOH BOJONOHM3UTENBHON cHUCTEMBbl (BBIPAOOTKM WM KOHTYPHOM 3aBEChl) C
OTHOIIEHUEM CTOPOH, PaBHBIM WK MeHee 10,

Y= E; @

JUIsl KOHTYPHOM BOJOMOHHU3UTEIBHON CUCTEMbl (BBIPAOOTKM WM KOHTYpPHOM 3aBechl) ¢
oTHOMIeHHEeM CTOpoH cBbimie 10 u s koporkux (I < 2L) nuHEHHBIX BOIOTOHH3UTEIBHBIX
CUCTEM

r=0,25; 3)
qutst amaHaOM (I > 2L) muHeHHOM BOIOMOHU3UTEILHON CHCTEMBI (TPaHIIICH)
r=0. 4)

8. 3HayeHume paaMyca Jempeccud Iq A KOHTYPHBIX M KOPOTKHX JIMHEHHBIX
BOJIOTIOHU3UTEIBHBIX CHCTEM M YCTPOWCTB CIEAYEeT NMPHHUMATh PaBHBIM paguycy o0JacTé
¢uIbTpanum, KOrja ee TpaHulia - KOHTYP MUTaHUS - MOXKET ObITh MPUHATA KPYTOBOU (POPMEI, a
JUIL APYrMX TPAaHWYHBIX YCIOBHH - mO ¢opMmynam Tadna. 2, ausl JUIMHHBIX JIMHEHHBIX
BOJIOTIOHU3UTEIBHBIX CUCTEM M YCTPOUCTB - IO (hopmyIie

rq = L. (5)

9. HpI/I ABYCTOPOHHCM IIPUTOKEC K IJIMHHBIM JINHEHHBIM BOAOIIOHU3UTCIIbHBIM CUCTEMaM
(ycTpoiicTBaM) TPHUTOK TIOJ3EMHBIX BOJ OMNpPEAENACTCS Pa3fAeibHO C KaXIO0H CTOPOHHI (B
3aBUCHUMOCTHU OT COOTBCTCTBYIOIIUX paCCTOHHI/Iﬁ a0 06HaCTI/I HI/ITaHI/I}I) U CYMMUPYCTCH.

TaOaxuia 2
PacuerHas cxema Pacuernast popmyna
BogoHOCHEIN cITOH, a1
[ L OTPaHUYECHHBIN OJJHOM JINHEWHOU e
Pl rpaHuIei 00JaCTH MTUTaAHUS
K
BonoHOCHEBIN CIION UMeEET aBa Jns rpanun a, a
JINHEHBIE B3aUMHO 3L
1 1
NepHEeHINKYISIPHBIE TPAHUIIEI e
P YIIPHHE 1P AN
a - 00JIaCTh MTATAHUSA
b - BomoHenpoHnIaeMas Jnst rpannn a, b
L:I.
Fom2L Li +1
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CHull 2.06.14-85 3amura ropHbIX BEIpaOOTOK OT MOA3EMHBIX H IOBEPXHOCTHBIX BOJ 31

Pacuernas cxema Pacuernas popmymna
BogoHOCHEBIN clI0M UMEET IBa Jns rpanun a, a
% = 2 MapasiebHbIC TUHECUHbBIC 2 g
U [ IPaHMIIBI re=—L 5“‘T1
= M ‘ a - 00JIaCTh MUTaHUS '
) e = b - BomoHenpoHuiacmast Jlns rpanun a, b
T, TR ¥, _%legg_éa
HeorpannueHHblii BOTOHOCHBIN
frim ri_l.yfu, CJIOM, MUTaHUE KOTOPOTO p=r+ H\[g
_.q'f':r MPOUCXOUT 32 CUET
| WHQUIBTPAIIUN TTOBEPXHOCTHBIX

BOJ MHTCHCHUBHOCTBIO P

HeorpannueHHblii BOTOHOCHBIN

T o ¥ kjg B
] - CJIOH, COZeprKallli HAIIOPHBIC PSS Ll

A, L e i a .'?‘Cn’
ﬁx A BO/JIbI, MUTAHUE KOTOPOT'O

b " R IIPOUCXOJUT 3a CYET IIPOTEKAHUA

BOJbI U3 BBIIICICKAIICTO CII0s

OINIPEAEJIEHME ITPUTOKA IIPU HEYCTAHOBUBIIEMCS PEXKUME
OUJIbTPALIMA

10. /Jlns HayambHOTO TMEpHOJa HEYCTAaHOBUBIIETOCS pPEKUMa (ICTpeccuss He TOCTUTacT
obyacTi TmMTaHUWs) 3HaYeHWE (PyHKIMU TOHWKeHus @ crueayer ompeneisTe 1o Gopmyaam
cxeMbl 1 T3_6JI. 3 umn NPpUHUMAaTh PAaBHBIM 3HAYCHUIO BCIIMYUHBI (1), onpeacisicMomMy 1o
dbopmynaM ycTaHOBUBIIETOCS pexkuma (Tadia. 1), ucXoas w3 3HAYCHHWH paauyca JAemnpeccur Iy,
BBIYUCJICHHBIX IJI1 COOTBETCTBYIOIIINX MOMCHTOB BPCMCHU I10 (bopMyne

s :.?"+1,5‘\.IIE

(6)
3HavyeHre BeIMYUHBI @ ONPEAEIISACTCS ONBITHBIM ITyTEM HIIH 10 (opMyIiaM:
.= ko kR
I @ ge i -

B nanpHeimem, korma JenmpeccHs OCTUTHET OOJacTH THTaHHs, 3HA4YeHHS (QYHKIIUU
MOHIDKEHUS JJIs OTpeAeNICHUs] PUTOKA MOJ3EMHBIX BOJ K KOHTYPHBIM U KOPOTKHM JTMHEHHBIM

BOJIONIOHM3UTENIBHBIM crcTeMaM 1o dopmyiie (1) cleayeT NpuHUMATH 1Mo GopMmyinaMm cxem 2-7
Tadi. 3.

3HadyeHus IpuMeHeHHOM B Ta01. 3 dyukiuu E; (-u) mpusenens! B Tab1. 4.

Tadonuna 3

Pacuernas cxema Pacuernas popmyna
Cxemal \
#=-— B (-Im)
M 4 7' dar .
"

JInst ueHTpa CUCTEMBI X¢s = I.
Jns omMHOYHOM CKBaXUHBI X¢s = Iy

Heorpannuennsiii BOJIOHOCHBIH
clou

Cxema 2
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CHull 2.06.14-85 3amura ropHbIX BEIpaOOTOK OT MOA3EMHBIX H IOBEPXHOCTHBIX BOJ 32

Pacuernas cxema Pacuetnas popmyna

3HaK «IUIIOC» COOTBETCTBYET HEMPOHHUIIAEMOMY KOHTYPY,
3HAaK «MUHYC» - KOHTYpY NUTaHus. JJisi HEHTpa CUCTEMBI Xcs
=rnx=0,y=0

BonoHocHbI  CIIOM  OrpaHHUYEH
PSAMOJIMHEHHBIM KOHTYPOM
NUTaHUS WM HENPOHMUIIAEMBIM
KOHTYPOM

CxeMma 3
Jnst eHTpa cucTeMbl

i 1

B il el Gyl Aol 4]
3Haku ¢yHKIEM + E; COOTBETCTBYIOT BHJAaM TpaHUIL

BOJOHOCHOTI'O CJIOS:

Cioil orpaHUyYeH ABYMSI B3aHMHO

NEePHEHAUKYISIPHBIMA KOHTYpamH,
KK M3 KOTOPBIX MOXXET OBITH

[+-+-] - X, Z - KOHTYpBI TUTAHUS;
[++++] - X, Z - HEIpOHUILIAaE€MbI€ KOHTYPBI;
[++--] - X - KOHTYp TUTaHUS; Z - HEIPOHUI[AEMBIH KOHTYD

KOHTYPOM MMUATAHUS WIH
HETPOHUIIAEMBIM
Cxema 4 Jst IeHTpa CUCTEMBI
1 1 1
1 r L L
ge-|g|-F |lep|-Le|eg|-Le
dx [E‘[ 4@] Ef[ ar] Ef[ ar
1\_{) 3naku ¢yHKIUM Ej COOTBETCTBYIOT: 3HAK «IUTIOC» -
! HEMIPOHUIIAEMOMY KOHTYpPY, 3HAK «MHHYC» - KOHTYpY
MMATaHUSI
Cnou OTpaHUYECH TBYMSI
napauie’IbHbIMU KOHTYpaMH
MATAaHUS WIK OJHUM KOHTYPOM
IMUTaHUs, IPYrUM -
HETPOHUIIAEMBIM
Cxema b .
1 N3 x q‘
[ — ==
M 4:1-2: E‘E‘[ 4&:} e 5, ¢
b
Ly I|'|l 1'\‘ Xps
[\ J71st paBHOJIEOMTHBIX CKBAYKHH
1 / !
'hj_ 1
= 12 x
. F=—"= o
s (2)
HGOE‘paHI/I‘IeHHBII/I BOJIOHOCHBIHA Ile o™ 8 X
clioit
CxeMma 6

2
o L |+ Horey
g EASIE N
Jnia  Gyukiun tEi 3Hak  «wIOC»  COOTBETCTBYET
HENIPOHUIIAEMOMY KOHTYPY, 3HAK «MHHYC» - KOHTYpPY
IIUTaHNUs.
Jlisi paBHONEOUTHBIX CKBOKHH IIPH TPAHHULE - KOHTYP

BosloHOCHBINI ~ CJIOW  OTpaHWYeH
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CHull 2.06.14-85 3amura ropHbIX BEIpaOOTOK OT MOA3EMHBIX H IOBEPXHOCTHBIX BOJ 33

PacuerHas cxema

Pacuetnas popmyna

IPSIMOJIMHEUHBIM
NUTaHUS WU
KOHTYPOM

KOHTYPOM |ITUTAHUA 1 YCTAHOBUBUICMCA PCIKUMC

HECIIPOHUITACMbIM

#o Ly L

2:'1.' x”

rac X = "".Ixﬁlxﬁ‘z " Xdn
Ir-u’.r-: = "«.,-'I,.,HI..M 2

E

Cxema 7

15 xil _');;1 " _JC:.“ _JC:...
LBy B 2)
3Haku ¢yHKnuH *+ Ej COOTBETCTBYIOT BHIAM T'paHHMIL
BOJIOHOCHOTO CJIOSL:
[+ -+ -] - X, Z - KOHTYpBI TUTaHNS;
[++++] - X, Z - HenpoHMIIaEMBIE KOHTYPHI;
[++--] - X - KOHTYp UTaHUS; Z - HEIPOHHUIIAEMBII KOHTYP

BonoHocHBII  €lOM  OTpaHUYEH R

JBYMs NEPIEHINUKYIIIPHBIMU 3) &= Eh‘m;

KOHTypaMH - THMTaHus WU

HENPOHUIAEMBIM b L g X X O
6) 2T ‘mi'mimz

FI[e 'xmﬂ.rru = "'\I-xfmﬁlxux “madz ...-xlrmﬁru.’

U o YR CNPPRELLY (P
xr-u’.r-u: = "“-.I'xw-u'.lux‘mh AR AT ;

&m: - CM. CXeMY 6.

[Ipumeuanue. [Ipu onpeneneHnu ypoBHS B OJJHOM U3 IEUCTBYIOIIUX CKBaXKUH BEJIMYMHA
Xh 17151 3TOM CKBaXMHBI IPUHUMAETCSL PABHOM €€ paguycy [h.

NormaCS® (NRMS10-04869)

TabOauma 4
W (u, [Jnpu [T

u Ei () 0,05 0.1 0.2 0,6 1,0 2.0 5,0

0 ~ 0 6,228 4,854 | 3,505 1555 | 0842 | 0,228 | 0,007
001 | -4038 | 4,043 3,815 | 3,288 1555 | 0,841 | 0,228 | 0,007
002 | -3355 | 3,326 3,344 | 2,852 1553 | 0841 | 0,228 |0,007
003 | -2959 | 3,037 2887 | 2,690 1542 | 0841 | 0228 | 0,007
004 | -2681 | 2748 2629 | 2,482 1521 | 0841 | 0228 | 0,007
006 | -2,468 | 2458 2427 | 2,311 1,493 | 0841 | 0228 | 0,007
006 | -2295 | 2312 2262 | 2,167 1459 | 0,839 | 0228 |0,007
007 | -2161 | 2,166 2123 | 2,044 1423 | 0836 | 0228 | 0,007
008 | -2,027 | 2021 2,003 | 1,935 1,386 | 0832 | 0,228 | 0,007
009 | -1919 | 1,754 1,808 | 1,839 1,349 | 0826 | 0228 | 0,007
01 | -1,823 | 1,487 1,805 | 1,763 1312 | 0819 | 0228 |0,007
02 | -1223 | 1221 1216 | 1,94 | 0996 | 0715 | 0228 | 0,007
03 | -0,906 | 1,000 0002 | 089 | 0778 | 0601 | 0,216 |0,007
04 | -0,702 | 0,779 0,700 | 0,693 | 0621 | 0502 | 0,205 |0,007
05 | -0560 | 0,559 0,558 | 0553 | 0504 | 0421 | 0,194 |0,007
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CHull 2.06.14-85 3amura ropHbIX BEIpaOOTOK OT MOA3EMHBIX H IOBEPXHOCTHBIX BOJ 34
W (u, LY upu [/

u | BGw o0s 0,1 0,2 0,6 1,0 20 | 50
0,6 -0,454 0,476 0,453 0,450 0,415 0,354 0,177 | 0,007
0,7 -0,374 0,393 0,373 0,370 0,345 0,300 0,161 | 0,007
0,8 -0,311 0,310 0,310 0,308 0,289 0,254 0,144 | 0,007
0,9 -0,260 0,223 0,260 0,258 0,244 0,217 0,128 | 0,007
1,0 -0,219 0,136 0,219 0,218 0,206 0,186 0,114 | 0,007
2,0 -0,049 0,049 0,049 0,049 0,047 0,044 0,034 | 0,005
5,0 -0,001 0,001 0,001 0,001 0,001 0,001 0,001 | 0,000
8,0 0 0 0 0 0 0 0 0

11. Tlpu ompeneneHUM TPHUTOKA IMOIA3EMHBIX BOJ K KOHTYPHOW HWJIM KOPOTKOW JIMHEHHON
BOHOHOHHBHTGHBHOﬁ CUCTCMC B TOJIIAX, CJIOKCHHBLIX M3 HCCKOJBbKUX HCOAHOPOAHBLIX CJIOCB,
HEOTPAaHUYEHHBIX WJIM OTPAaHUYEHHBIX C OJIHOM CTOPOHBI (MMEIOIIUX OJHY HPSIMOJIHMHEHHYIO
TpaHUIly), 3HA4eHUs (YHKIMHM TOHWKEHHUS M CIOs, M3 KOTOPOTO IMPOU3BOAMTCS OTKAYKa,
clenyeT NpUHUMATh 1o Gpopmysam:

AJI1 HCOTPaHUYCHHOI'O CJIOA

{5

dar . (8)

JUTS CJIOSI, OTPAHUYCHHOTO C OJHOM CTOPOHBI,

w{ﬂ-x_:]i i-x_m]
e
- dr : 9)

31ech 3HaKU «+» COOTBETCTBYIOT: ILTIOCY» - HEMPOHHUIIAEMOMY KOHTYPY, «MUHYC)» - KOHTYPY
nuTanus. 3HaueHus yHkun V (¢, V) onpeaesoTcs mo tadi. 4:

&l ak
U=— Uil ——,
xﬁ xmcs
X X
v = iS5 LTI WS

Jadhy il (10)

by onpenensercs Ast COOTBETCTBYIOIIMX PACUSTHBIX CXEM 10 popMyiam Tadi. 5

TabOaxuia 5
Pacuernas cxema Pacuernas popmyna
Cxemal
b = ke
: oy fOHh,
Eh.'?.'.ﬂu. T 1 S
*r:rri’f'?'rl-ﬁ"r'?'LTH T
e =
Cxema 2 . k.
©Hk,
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CHulT 2.06.14-85 3auiurta ropHbIX BBIPaOOTOK OT MOJ3EMHBIX U TIOBEPXHOCTHBIX BOJ 35

Pacuernas cxema Pacuernas popmyma
Cxema 3 . [ K ka ]
e = .,I[jlr\- ;zdl ;341

Jnst HeHTpa U KOHTYpa CUCTEMBI Xcs = .
12. Tlpu omnpeneneHWd MNPUTOKA TMOA3EMHBIX BOJ K  JUIMHHBIM  JIHHEWHBIM
BOJIOTIOHM3UTENBHBIM cucTeMaM 10 Gdopmyne (1) 3HayeHus QyHKuU mnoHWxKeHUs O

BBIUUCIISIOTCS IO (hopmyIie
2L -
F -xcs- _F xc?
Iofat Ifat

X
Lfat . (11)

3nauenus ¢pyukuuii F (1) onpenenstores mo rpaduky uepr. 1.

ﬁi‘

Fo

F
058
w.\
osoy H-H
046} 1111
u.r,;.&.h

038 H44 H
034 R
asoHHHHE
026
022 NTTHT
0,18 - .}_L_
014 -
010 1._’- -
I

4

8 |
e

0,06 b R
Doz L1 tH X I.L"
R BEP Y EE D  Hat W

1
Lt

Yepr. 1. I'paduk dynxuum F(u)

13. 3nauenune QyHKINU TOHKEHUS TP Pa3HOBPEMEHHOM IyCKE MITM OCTaHOBKE AJIEMEHTOB
BO[[OHOHI/ISI/ITG.HBHOI/I CHUCTEMBI, KOrJa Ha KaXIO0M |'M IMPOMCIKYTKC BpPCMCHU Q| = const u
rpaduk pacxoma Q (t) m3oOpakaeTcst cTyrmeH4aTol JTUHUEH (4epT. 2), ClIeayeT OMpeacIaTh s
N-TO IPOMEXKYTKa BPEMEHU 110 (hopMyIie

l=n

B ZQ Q-l@& L
e, . (12)

04

Y 2 L

UYepr. 2. Ctynenuartsiii rpaduk OTKauYKu

14. ITpoagomKUTENbHOCTh HEYCTAHOBMBILEIOCA pPEKMMa JOMYCKAETCS NPUHHUMATh pPaBHOMN
3HAYEHUIO BpeMeHu t, mpu KOTOpOM BbIUYHMCIsAeMas nmo Tabua. 3 ¢yHkuus noHwkeHus O
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CHull 2.06.14-85 3amura ropHbIX BEIpaOOTOK OT MOA3EMHBIX H IOBEPXHOCTHBIX BOJ 36

JOCTUTHET 3HAYEHUS, OMPEIENISIeMOro Jisi COOTBETCTBYIOIIUX CXEM M YCIOBHH MUTaHUS TIO
Tadi. 1.

PACYET
CKBA’KMHHBIX BOAOITIOHU3UTEJIbHBIX CUCTEM

15. PacnonokeHre BOJOTOHHU3UTENBHBIX CKBRXHH, WX YHCIO W 3ariayOJeHue Cieayer
MPUHUMATDH UCXOJS U3 MPUTOKA MOJ3EMHBIX BOJ U HEOOXOUMOTO MOHMKEHUS UX YPOBHSI.

PacdyeTHyt0 NMpOM3BOAUTENBHOCTh CKBAXKUH CIEAYET OINPEHAECHATh C YYETOM ITOTYyYEHHBIX
ONBITHBIX TAHHBIX.

IIpy OTCYTCTBMM ONBITHBIX JAHHBIX I[POU3BOAUTEIBHOCTh CKBAXKMHBI  JIOMYCKAETCS
OTIPEeNIATh M0 SMIIUPHUUECKOI Ppopmyie

g, <400 ], ok (13)

16. TIlpm pacuere BOJONMOHU3UTEIBHBIX CKBAXUH, IPEABAPUTEIIBHO 3a/JaBasCh X
napaMerpamu (TIIyOMHOU, JUAaMETPOM M JIITUHOW CMOYEHHOU YacTh (PUIbTpa) U PYKOBOJICTBYSCh
OTIBITHBIMU JaHHBIMH, a TIPH HX OTCYTCTBHHM - (opmynoit (13), HeoOXoauMO OmpeaeanuTh
MPOU3BOUTEIILHOCTh OJTHOW CKBaXHHBI. VICXOAS M3 MPOU3BOIUTEIBHOCTH OJHOW CKBAKHHBI U
00mIero MPUTOKA MOI3EMHBIX BOJ K BOJIOTIOHU3UTEIHPHOW CHCTEME HAMEUAIOT YMCIIO CKBAXKHH U
WX DPACIOJIOKECHHE, MPUHUMAs Ha KAXKIYI0 MX HHUX MPUMEPHO paBHYI Harpysky. Ilpu stom
HEO0OXOIUMO MPUHUMATh BO BHUMAaHHE OCOOCHHOCTH THIPOTCOJOTHYCCKHX YCIOBHM, a TaKKe
YMEHBIIIEHNE C TEYCHHEM BPEMECHH MPOU3BOIUTEILHOCTH CKBXKHUH MO MEpe CPabOTKU YpOBHEH
MOJ3EMHBIX BOJ M B pe3yJbTaTe MPOIECCOB KOJIbMATAllMH, KOPPO3UHU H XUMHYECKOTO
3apacTaHus PUIBTPOB.

17. IIpu NpUHATHIX PACIOIOKECHUH U TIPOU3BOAUTEILHOCTH CKBOKUH HEOOXOMMO TTPOBEPHUTH
BEJIMYMHBI TOHM)XEHUS YPOBHS TMOA3EMHBIX BOJ B pACUETHBIX TOYKAaX Ha JIMHUHU
BOJIOITOHM3UTEILHBIX CKBAXKHH U B CAMUX CKBa)KMHAX.

[ToHmkeHUss B pAacUYETHBIX TOUYKAX MPU KOHTYPHBIX U JIMHEHHBIX BOJOMOHU3UTEIHHBIX
CUCTEMaX CJIeIYeT BBIYUCISTh UCXOJS M3 3HAYCHUH (QYHKITMH TOHMKeHHUS D, onpenensieMpIX 1o
dopmynam cxem 1 u 2 Tabxa. 1 u popmyne (1) npu HaIOPHOM MOTOKE - HEMOCPEICTBEHHO, TIPU
0Oe3HATIOPHOM - TIOCTIC MMOACTAaHOBKH B hopmyiy (1)

IH -5
7 (14)

18. IoHmkeHre ypOBHSI MOA3EMHBIX BOJ HAa JJMHUH CKBXKUH ompexaensercs mo dopmyre (1)
o 3HaueHUsIM D mpu X¢s = I' JU1sl KOHTYPHBIX U Xcs = 0 111 TUHEHHBIX CHCTEM.

CBsi3b MEXy NOHM>KEHHUSIMU YPOBHEH BOJIbI B COBEPIICHHBIX CKBAXKUHAX U HA UX JIUHUU TS
HAIlOPHOTO IMOTOKA BBIpaXKaeTcst popMyIion

k=

-
Se= 8 D (15)

CBs3b MCXKAY YPOBHAMHU BOJAbI B COBCPHICHHBIX CKBa)XMHAX W HaA HWX JIMHUW I
663HaHOpHOFO IIOTOKa UMECT BUJ

:I._ 1 qu
L S (16)

OpauHarta ypoBHS BOJbI HA IMHUM CKBAXXHH ONpeAeisieTcs o popmyrie

yo=H-5 (17)

JU1st COBEpIICHHBIX CKBAXXHH MOKa3aTeIb BHYTPEHHETO (PMIIbTPALIMOHHOTO COTPOTUBIICHUS

@ix = @c : (18)
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5

&, = 1—]11
i Imp, (19)

I[J'ISI HCCOBCPHICHHBIX II0 CTCIICHHU BCKPBLITUA BOAOHOCHOTO CJIOSA CKBaXHMH I10Ka3aTCIIb
BHYTPCHHET0  (DMJIBTPAIIMOHHOTO  COMPOTUBICHUS  C  YY4€TOM  JIOTIOJTHUTEILHOTO
TUAPOAUHAMHUYCCKOI0 COINPOTUBJICHHUA HM3-3a HCIOJHOI'O BCKPBLITHUA BOAOHOCHOTO CJIOA
omnpenensercs mo popmye

B =D D (20)
B HAIIOPHLBIX YCJIOBUAX
= 2], |y 1)
r7e e onmpenaensercs 1o rpaduky uept. 3.
a) 0)

B) r)
L& E:” THTIID e Whap 14
1,2 111 —i.;'?l— sslllnn ’::‘T._: I/ =0 1.2
10 FH oL anse - 10
08 -:Ht}ﬁ’-..—. a8 . ph=i L 1‘ a8
06 HATH.& ff ﬁ AT TN Y @6
04 Zg-’_i 1 fr‘f /=0 HH WD
02 P ran . 0.2
O A e 0
‘E'.z T -4 ..Qz
-04 L L] 1_os

mmmm% Q' Q2 03 0« 05 06 7 0B 09

h- le
qepT. 3.K pacucTy COMPOTUBIICHUA CKBAKHMH HA THAPOJIOTMYICCKOC HCCOBCPIICHCTBO

a, 0 - CXeMbl HECOBEPIICHHBIX CKBRXHH B HAIIOPHOM M O€3HAITIOPHOM IIJIacTax; a, T - rpapuKu
AJId OIIPCACIICHUSA e

B 6e3nanopnsix ycnmoBusx B dopmyne (21) u mpu omnpeneneHud 3HAaueHUs € 1o rpaduky
4epT. 3 cienyer BMecTo 3HaueHus It moacTaBisiTh by 1 BMecTo 3HaueHust h MOACTaBIIATS Y.

[Tpu pacuere CHCTEM M3 HECOBEPUICHHBIX CKBaXMH B hopmyibl (15) u (16) creayer BMecTo
3Ha4YeHUs Djn NOACTABIATL Dimp.

19. TIlpu BBIOpaHHBIX 4YHCIE, PACUCTHOH MPOM3BOJUTEIHPHOCTH H  PACIOJIOKECHUU
BOJOTIOHU3UTENBHBIX CKBAaXXUH TPYIIOBOM CHCTEMBl CIEAYyEeT NIPOBEPUTH JOCTHUXKEHUE
TpeOyeMoro MOHMKEHHSI YPOBHS MOA3EMHBIX BOJA B PACUETHBIX TOYKAX U B CaMUX CKBAKHMHAX
IIyTEM CYMMMPOBAHUS NEUCTBUI KaKIOU CKBAKUHBI B OTIEIbHOCTH:

=;—hz§ﬁ.f._

(22)
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3HaueHus (byHKI_[I/Iﬁ MOHMKCHUA JIA PACUCTHBIX TOYCK BHC CKBAXXHUHBI OIPCACIIAIOTCA I10
dbopmyrnam Tabi. 6, a B COBEPIIICHHOW CKBAKUHE OT €€ COOCTBEHHOTO JEHCTBUS - TIO opMyIie

0150l
I Fu. (23)

Ilpu pacuere cucTeM M3 HECOBEPIICHHBIX CKBaXHH 1o (opmynam (21) - (23) 3HavyeHue
(YHKIMM TOHWKEHUS (himp BXOAWT B BBIPAXKEHHE PACYETHOTO paauyca Ihe, COBEPIICHHOM
CKBa)XMHBI, 5KBUBAJIECHTHON 1O AEOUTY EHCTBUTENBHOIN HECOBEPILICHHON CKBaKHUHE!

= . = o b,
Fo=ar,, =g ,. (24)

Pacuer nmpou3BoAauTCsS Kak [UIsl COBEPIICHHBIX CKBAaXMH C IOJCTaHOBKOW B (opmyiny (23
BMECTO I'y BEIMYUHBI PACYETHOTO PAUyCa Ihe.

20. OkoHuarenbHasi TyOMHA CKBaKMH M TINIyOWHA TOTPYKEHHsS CKBa)XMHHOIO Hacoca, a
TaKXe AUaMeTp U JUIMHA (GUIbTpa YCTAHABIMBAKOTCS HA OCHOBAHUU OINPE/IEIECHHBIX 0 MIl. 18 u
19 noHmXeHni 1 OTMETOK YPOBHEH BOJIBI B CAMUX CKBAKHHAX.

JUis IMTENBbHOTO CpoKa CIIyKObl (GHIIBTP, KaK MPABUIIO, CIEIYET pacloyaraTb HUKE YPOBHS
BOJIBl B CKBaXxHHE. lIpm coOTBeTCTByIOIIEM OOOCHOBaHMM JOMYCKAETCS HCIOJIb30BaTh
BOJIOTIOHU3UTEIbHBIE CKBAXKUHBI ¢ HE3aTOIUIEHHBIM (DUIBTPOM, HAllpUMEp, HA KOHEUHOM JTare
IIpY NOHWKEHUH YpPOBHS BOJbl A0 BOJXOYyIoOpa. B aTom ciydae mpu omnpeneneHuu JUIMHbBI
NelcTByromel (CMOYEHHOH) 4acTu (uiIbTpa CIEAYeT Y4YUTHIBAThb BBICOTY BbICAYHMBaHUS,
ONPEAEISIONIYI0O YPOBEHb BOJABI 3a CKBAOXMHOM, W BBIYUCIATH JJIMHY JEUCTBYIOILIEH YacTH
He3aTOIUIeHHOTO GubTpa lf, M:

JUISL COBEPILICHHBIX CKBAXHH - 110 (popMyIie

e
I,= 1.531@—0.51 %‘+}f
Fa : (25)

JUISS HECOBEPIICHHBIX CKBAXHH B (Gopmyny (25) BMECTO TEUEHHUS BEIUYMUHBI Yh, CIEAYET
IIOJCTAaBIIATH Dy.

07| i :
.
06 H+4++
i |
sl
0 k- L
1
03 H+1
0z
1
e X F b
I-Jflu...{u. LENLTEE
5 ]
S e &

Yepr. 4. I'paduxu pynxumii Q (1, v) u Q1 (u, v)
PACYET TPYBYATBIX U T'AJIEPEVMHBIX IPEHAKEN
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21. Ilpu npuHATOW TiIyOWHE 3aJ0XEHHUs KOJBLEBOTO JApPEHaXka MPUTOK MOJ3EMHBIX BOJ K
HEMY CJICJTYEeT BBIUUCIATH 110 dhopmysie (1) u popmymnam cxem 3 u 4 tadm. 1.

OT0 ke 3HAaYeHHE BEJIMYMHBI MPUTOKA CIENyeT NPUHUMATh MPU OINpPEICIICHUN MOHMKCHHS
YPOBHEH MOA3EMHBIX BOJ COIIACHO I. 18 B TOUKaX, SIBISIOLUIMXCS BHEIIHUMH 110 OTHOILEHHIO K
KOHTYpY JpeHaxa.

22. IloHnxeHue ypoBHS MOA3EMHBIX BOJ B IIEHTPE KOJIBLIEBOTO JpEHaka NpHU 3aJaHHOU
rIIyOMHE ero 3aJ0KeHus, a Takke TpeOyeMyro TIyOHHY 3aJ0KEHHS KOJBIIEBOIO JpeHaXKa IpH
3aJJaHHOM ITOHWKEHUH B €0 LIEHTPE CIEAYET ONPENENATh U3 ypaBHEHUS

»| [T ra [r] 2 2ra{r_h]
Se= ot T T oSS e
.y.' _}‘, .}',I.- .}',.' Fa y.' _}",- _}",- . (26)
st cxemsl 3 Tabu. 1Yy, = h; qiis cxemsl 4 Toit ke Tabnuiml vy = H - S;
LA L P
Bl = = el T
G55t el3) -
¥ Fa ¥
. L2 Rl K2 Rl LK 2N e
3HavyeHUs (QYHKIIHI g g Y1} onpenenstoTess COOTBETCTBEHHO 1O rpadukam
4epr. 5.
YpaBuenue (27) cnenyer pemars NoA00poM WK rpadUuecKy.
TaOauma 6
PacuerHas cxema Pacuernast popmyna
Cxema 1 —
mem ol -,
=015 Ta
X

B cioe ¢ kpyroBbIM KOHTYPOM MUTaHUS

Cxema 2 Jﬁ
47f- 4] x4y
=015t 2t 0
X Iﬁ
1 | - X UMEET IOJIOXKHUTEIIbHBIC 3HAUCHHE, SCIIU TOYKA
h v
—_— M HaxoIuTCsS MEXIy CKBOKWHOW M 00JACThIO
MATaHUS
B nmonyorpannueHHOM ciioe (¢ OTHUM
KOHTYPOM TTUTAHHS)
1 - ckBaxkuHa; 2 - 00J1aCTh IUTAHUS
Cxewma 3
fix.zjﬁ-l-z]g{x.z}
/ = 3 " 1 — 3 5
J A— 5 b SRR E
P '|“w.r_._ ® . 2 L'—z

4
)
s
Oyukiusa Q (u, v) onpenensercs mo ueprt. 4
B nmonocoo6pa3HoM ciioe ¢ AByMsI KOHTypamMu
IIUTaHUusA
1 - ckBaxxuHa; 2 - 00JaCTh MTUTAHUS
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Oyukiusa Q (u, v) onpenensercs 1o yeprt. 4
B cioe Mexy 0051acThiO MUTaHUS U

HENPOHULAEMOM IpaHuLIeH
1 - ckBakuHa; 2 - 00J1aCTh IUTAHUS

40
Pacuernas cxema Pacuernas popmyma
Cxewma 4 [+

/- i-,*_x]_ [L,i}

2 Ql[b:r B = B Bu

J © o Mix2) x [, +e L2
y=_—y="4 wn p=It

; 5B, .

aj %
s NI
: 2258
2 SEESEESE
1 T
ol 5110 L3 e! ?u“t-_f
S men
- P R
!
b '
+ﬂa . I-I&EH_L__!_}::R:L'EIJ:E: 1] 'lij'l_
-uj s iSS=! L:I'."l'll- S
-GIE% T -

|
‘IHRn
=
2H- i "r'H b
1 1 A
10 @“E% s R
-';I Lt I— e %
UL

Yepr. 5. I'padpuxu pyHKIMIA
a - gi(u); 6 - @x(U); 6 - @3(u)

23. Tlpu 3a1anHOI rTyOMHE 3a10KEHUs TMHEHHOTO JpeHa)ka MPUTOK NMOJ3EMHBIX BOJ K HEMY
cienyet onpenensats mo Gopmyne (1) u popmymnam cxem 5 u 6 Taba. 1, a ypoBeHb OA3EMHBIX
BOJI B TOUKaxX Ha PACCTOSIHMM X OT OCH JIMHEHHOTO JpeHa)ka - M0 yKa3aHusaM I. 17 ucxons u3
BEJTMYMHBI PUTOKA, BEIYMCICHHON 110 hopmyrte (11).

24. Tlpu 3amaHHOM TpeOyeMOM IOHWIKEHHWH B TOYKE HA PACCTOSHUU X OT OCH JIMHEHHOTO
JpeHa)ka CJIeayeT BHAyaje OINpEdesIUTh MPUTOK MOA3eMHBIX BOJ K HeMy mo ¢dopmyrne (1) u
dbopmynam cxembl 2 Taba. 1, 3areM, HUCMOIB3Ysd (GOpMyNIbl cxeM 5 W 6 TOH ke TaOJHIIBI,
OTIpeNIeNIUTh MOAO0POM HEOOXOAUMYIO INTyOUHY 3aJI0KEHHUS JIUHEHHOTO IpeHaxa.

25. bykBeHHble 0003Ha4YeHHS, BXOAsAMMEe B (HOpMYIIHI,

MPUBEJICHBI B CIPAaBOYHOM
OPUIOKEHUH 3.
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IMPUJIOKEHUE 2
Obs3amenvHoe

MNPOEKTUPOBAHUE BOJOINOHU3UTEJIBHBIX YCTPOUCTB
BOJAOITOHMU3UTEJIBHBIE U HABJIIOJATEJIBHBIE CKBAKMHbI

1. JIna onpeneneHus KOHCTPYKIIMM BOJAONOHU3UTEIBHBIX CKBKUH B MPOEKTE TOJHKHBI OBITH
BBIOpaHBI CIIOCO0 OypeHus U TpedyeMoe KperieHue CKBOXKUH 00CaAHBIMH TPYyOaMH.

Jlonmyckaercsi mpeaycMaTpuBaTh OypeHHE CKBR)XMH C TJIMHHUCTOW MPOMBIBKOW B Ipenenax
HEJPEHUPYEMBIX CIIOEB, a TaKXKe B IMpeleiax APEHUPYEMbIX BOJOHOCHBIX CIIOEB B T€X CIydasX,
KOTJ1a OTIBITHBIM ITYTE€M J0Ka3aHa 3PPEeKTUBHOCTH MOCIEIYIONMIEH pa3rIuHU3aMKA CKBAaXKHH.

Junamerp OypeHus CKBaKUH MO (GUIBTPOBYIO KOJOHHY CIEAYET MPUHUMATh 110 HAPYKHOMY
JIaMEeTpPy NMPelyCMOTPEHHON MPOEKTOM (PUIBTPYIOMIEH OOCHINKH.

B xononHax oOcagHbIXx TpyO, MPEeNyCMOTPEHHBIX Ha MEPUOJA HKCIUTyaTallMid CKBa)KHH,
BEpXHUI 00pe3 KaxIoW ocraromieiics o0cagHoi TpyObl JODKeH ObITh BbIIIe OaliMaka
npeapIayeld Tpyobl HE MEHee YeM Ha 3 M IpH TIIyOuHe CKBaXUHBI 10 50 M HEe MEeHee 4eM Ha S5
M - npu Oonblied TIyOMHE CKBaXKMHBI, KOJIBLIEBOW 3a30p MEXAy TpyOaMu IOJKEH OBbITh
3alleMEHTUPOBAH (TaK e, Kak BCE 3aTPyOHOE MPOCTPAHCTBO OCTAIOIICHCS TPyObl) WIIM 3a/1ellaH
CAJTbHUKOM.

[Ipu mpoeKTHpPOBaHMM BOJOMOHU3UTENBHBIX CKBAaXMH B MOJ3EMHBIX BbIpa0OTKaX ClEIyeT
npeaycMaTpuBaTh HUX OypeHHEe C TPUMEHEHHEM YCTPOWCTBA, MCKIIOYAIONIETO IPOPHIB
MOJ3EMHBIX BOJ B BBIpaOOTKH. B MArkMx mopojax MNpU COOTBETCTBYIOLIEM OOOCHOBaHUU
JIOMYCKAETCsl TMpeyCMaTpUBaTh YCTPOHWCTBO CAMOM3JIMBAIOLIMXCS CKBOKUH U3 TOJ3EMHBIX
BBIPAOOTOK MyTeM 3a0MBKH WM 3aJaBIMBaHUS (PHUIIBTPOBOM KOJIOHHBI HA TPEOyeMYyIO II1yOuHY.

2. JIns BOJOMOHM3HMTENBHBIX CKBAXHH CJEIyeT MpeaycMaTpuBaTh TpyOdaThle, KapKacHO-
CTEp)KHEBbIE, T'PABUTALIMOHHBIC, KOpP3WHYATHIE, KOXXYXOBble M OJIouHble GUIBTPHL MK
IPOEKTHPOBATH BOJOIPHEMHYIO YaCTh CKBaKMHBI 0€3 yCTAaHOBKHM B HEW (HIBTPOB UCXOIS U3
TpeboBaHmit TabI. |

Kaxnoe ¢pmibTpoBo€ 3B€HO JOHKHO MMETh MAacHOPT 3aBOJA-U3TOTOBUTENS C YKa3aHUEM BCEX
€ro TEXHUYECKUX JaHHbBIX.

[Ipu HEBO3MOXKHOCTH MOTy4YeHUS (HIBTPOB 3aBOJICKOTO M3TOTOBJICHHS Ha HUX JOJKEH OBITH
BBIJIaH CTICIIUATBHBIN MMPOCKT, pa3pabOoTaHHBIN MPOSKTHON OpraHu3aIiei.

OuUIBTPHI AOJDKHBI 00J1a1aTh TOCTaTOYHON MPOYHOCTHIO, 00ECTICYNBAIONIEH X HOPMAJIBbHYIO
paboTy B CKBaXHWHE, a TakK€ COXPaHHOCTb TIPH MOHTaXE U TPaHCHOPTUPOBAHUMU.
[IpoexTupoBaTh UX CiIeayeT B aHTUKOPPO3UNOHHOM HCIIOJTHEHHUU.

CoenuHenne (UIBTPOBBIX 3BEHBEB MEXKAY COOOH, a Takke C OTCTOMHUKOM |
Ha/I(QUIBTPOBBIMH TPYOAMHU JOJKHO OBITh, KaK MPABUIIO, PE3bOOBBIM.

3. [lepdopamuio TpyO ciemyeTr mpeaycMaTpuBaTh B BUIE KPYTJIBIX OTBEPCTHH WIIW IIIEIICH.
BoponpuemHbsie MOKPBITHS TPYOUaTHIX U KAPKACHO-CTEP)KHEBBIX (DUIBTPOB CIEAYET BBITOIHATH
MIPOBOJIOYHBIMHU, HABUTHIMU IO CIHPAIH C 33JaHHBIM MOCTOSHHBIM IIaroM, CETYaThIMU WJIH U3
IPOCEYHOI'0 CTAJIBHOTO JIUCTa C PA3IMYHBIMU TUIAMH Tepdopanuu («MOCTOM», KPYIIIBIMU
OTBEPCTHUSIMHU, LIETSIMH U T J1.).

4. CkBaXXHOCTh OOKOBOHW MOBEPXHOCTU TPYOUATHIX (PHIBTPOB AOJDKHA ObITH mopsaka 18-25
%, BOAOMIPUEMHOIO MOKPBITHS U3 MIPOBOJIOYHON OOMOTKH WM MPOCEYHOIO JIMCTA - opsaka 30-
60 %.

Pa3smep npoOXOOHBIX OTBEPCTHH BOJONPUEMHOTO TMOKPBITUS, @ MPU €ro OTCYTCTBHH -
OTBEpCTHH WJM IIeNed (uiabTpa IOJDKEH OBITh paBeH cpeaHeMy auameTpy dactull dimi
MpUJIEraroiel mopoIbl MU OOCHINKH.

5. B xauectBe mMarepuana oOChINKH GUIBTPOB CIEAYET MPUMEHATH OTMBITHIHM MECOK U TPaBHi
WIM TeCYaHO-TPaBUITHbIE CMECH, a TAaK)Ke MPOIYKTHI JPOOTIEHHS W3BEP>KEHHBIX HIIM MPOYHBIX
OCaJIOYHBIX TOpPOA C YAENbHBIM BecoM He wMmeHee 20 kH/™m> (2 TC/M3) U BPEMEHHBIM
CONPOTHUBIICHHEM CxaThIO HE MeHee 60 MITa.
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Marepuan OOCBHIIKH JIOJKEH OBITh IUIOTHBIM, HEPACTBOPHUMBIM B BOJE, CBOOOIHBIM OT
COJIEBBIX MPUMECEH.

6. I'panynoMeTpryuecKuii COCTaB MECYAHO-TPABUITHON OOCHINKH, YUCIIO CIIOEB U MX TOJIIHHY
ciemyeT moadupaTh UCX0s U3 TpeOoBaHUM Ta0. 2

VYknanky oOCHINKH CleAyeT MmpeaycMaTpuBaTh Ha 2-10 M BbllIe BepXHEW KPOMKU (QHIBTpa B
3aBUCUMOCTH OT TJIyOMHBl CKB&XHWHBI M BBICOTHl ydacTKa (HJIBTPOBOM  KOJOHHBI,
HEePEeKPBHIBAEMOT0 OOCHITKOM.

7. Ilecyano-rpaBuiiHble OOCBINKH YIIUPEHHOTO KOHTYypa IOIYCKaeTcsl MpeaycMaTpuBaTh B
MEJIKUX TeCKaX B BOJOIMOHU3HUTEIBHBIX CKBaXKWHAX, OypeHHE KOTOPBIX MPOEKTUPYETCS yJapHO-
KaHaTHBIM CITIOCOOOM.

OnHOCTONMHYI0O OOCBHINIKY YIIMPEHHOTO KOHTypa pa3pemacTcs MPOeKTUPOBAaTh C Y4ETOM
YCTPOMCTBA €€ OJTHUM U3 CIEAYIOIUX CIIOCOOO0B:

IPOKAYKONH CKB&KWUHBI 3pIU(TOM C OJHOBPEMEHHOM YKIAAKOW TMeCYaHO-TPaBUHHOTO
MaTepuaia U MoabeMOM 00CaIHOM KOJIOHHBI;

HorpyKeHueM (PUIBTPOB C KOHYCOM;

C TIOMOIIIbIO BCIIOMOTATENbHBIX CKBAXKHH;

npUMEHEHHUEM sl OypeHHs pacuIupUTeNei.

8. B KOHCTPYKIMHM BOJIOTOHM3UTEIHHOM CKBaXHHBI JIOJDKHA OBITH MpPEIycCMOTpEHa
¢GmIbTpOBas KOJOHHA, COCTOSINAs M3 TIYyXUX TpyO, NEPEeKpHIBAIOUINX HEYCTOWYMBBIC, HE
OTJAIOLIME BOAY CIIOH, (UIBTPOBBIX 3BEHHEB, OrOJIOBKA M MPU HEOOXOAUMOCTH - OTCTOMHUKA
WwiH BbIycka. Jlmamerp QUIBTPOBOI KOJOHHBI TOJDKEH YAOBIETBOPSATH TPEOOBAHUSIM MOHTaXKa
U JIEMOHTa)Xa IOTPYy)KaeMOro B Hee OO0OpylOBaHHUS, B YAacCTHOCTH HAcOCOB (€ciiu OHHU
IPEIYCMOTPEHBI POEKTOM) M TPUOOPOB, U MPOITyCKa PACYETHOTO Pacxo/ia BOJBI.

OunbTpsl (coryacHO Tadu. 1) HEOOXOAUMO TPEayCMaTPUBATh B KaXXKIOM BOJJOHOCHOM CIIOE,
U3 KOTOpOoro TpedyeTcss OTOOp BOABI, @ TAaKXKe B 30HE BOAOMNOIIIONMIECHHS. UHUCIO 3BEHHEB
GuUIbTPOB YCTAaHABIUBAETCS PACUETOM.

Taomnuma 1

Bug BogonpreMHON 4aCcTH CKBAKHH O06acTh MPUMEHEHHS
1  CkBaxunbl, He o0OopyaoBaHHbIe[IpouHble TpEIIMHOBATHIE CKAJbHBIC TMOPOJIbI, B
q)HHBTpOM npeaciax KOTOPbIX HET OIIACHOCTH BbIBAJIOB H
BBIHOCA 3aJIMBAIOIIEr0 TPEHIMHBI MaTepuaia B
IIOJIOCTH CKBa’KHHBI, npu PacCIOJIOKCHUN

CKBKMHHOTO Hacoca BbIIlI€ HE3aKPEIUICHHON 4acTH
CKBOKMHBI WIM B CKBaXHHE, paboraromieii 0e3
Hacoca; CKBAXHWHBI C YIIMPEHHOW BOJONPUEMHOMN
MOJIOCThIO, OOpa30BaHHON B pe3yabTaTe BBIHOCA
HIOPOJIbI U3 BOJIOHOCHOTO CJI0SI

2. TpyOuarbie ¢uubTpel - TpyObl c|TpemuHOBaTbIe CKalbHBIE M KPYIMHOOOJIOMOUYHBIE
KpyTJION WUiu 1meneBoi nepdoparueii 0e3[mopoabpl TpU  OTCYTCTBHHM  OMAacCHOCTH  BBIHOCA
OOCBITIKM ¥ BOJIONIPUEMHOI'O TIOKPBITUSL ~ [TPYHTOBOTO ~ MaTepuana  HW3  TPEUUH;  pHU
HaJyIeKaIeM 000CHOBAHUY - TPABEJINCTHIC TPYHTHI

3. TpyOuartbie GpunbTphl ¢ BogonpueMubiM|lIpn  Hajexamem OOOCHOBAaHHWU - KpYIHbBIE U
HOKPBITHEM U3 TIPOBOJIOYHOM OOMOTKH,|TPAaBEJUCTBIE  NECKH,  KPYIMHOOOJIOMOYHBIE |
IITAMIOBAaHHOTO JIUCTa C OTBEPCTHSAMHM|TPEIIMHOBATHIE CKaJbHBbIE MOPOJBI MPHU OTCYTCTBUU
WIN CeTKH, a Talke (UIBTPHl W3|0NACHOCTH BBIHOCA IIECYAHOTO  MaTepHansa B
IITAMIIOBAaHHOTO JIUCTa 0€3 OMOPHOTIO|CKBAXHHY

Kapkaca, 0e3 0OCBINKH

4. To xe, ¢ mnecyaHo-rpaBuiiHoli|llecku u Apyrue ropHsle MOPOABI IPHU ONACHOCTU

00CBINKOM BBIHOCA MEJIKMX YacTHIl B CKBOKUHY
5. KapxkacHo-crepxkHeBbie ¢(unbTpel c|llo mo3. 3 mnpu  yCIOBHHM  pacloOJIOKEHUS
BOJIONTPUEMHBIM MOKPBITHEM 10 1103. 3 CKBOKMHHOTO Hacoca HajJ (QWIBTPOM, a TaKkKe B
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Bug BogonpreMHON 4aCcTH CKBAKHH O06acTh MPUMEHEHHS
CKBaXXHMHaX, paboTaroniux 0e3 Hacoca
6. To xe, ¢ mnecyaHo-rpaBuiiHOM |10 103. 4 B yCIOBUSX PacCHONOKEHUS CKBAXKMHHOTO

00CBITIKOH Hacoca MM (QUIBTPOM, a TakKe B CKBaXKHUHAX,
paboTtaronux 06e3 HaCOCOB
7. I'paBuTanimonHsle ¢mbTpsl|[lecku cpenneit KpymHOCTH

KOJIOKOJIHOTO MJTM 30HTUYHOTO TUTIA
8. Kop3uHuarpie 1 KOXKyXOBbIe QUIBTPHI |YCIOBUS, B KOTOPBIX, COTVIACHO TPeOOBAaHUAM TalJI.
2, He0OXO0aMMa JBYXCIIOWHAs OOCHITIKA U B KOTOPBIX
CO3IaHHIO 0OCHITTKU HEMOCPEICTBEHHBIM
NOTPY)KEHHEM B CKBRXHHY TIIleCKa W TpaBUsA
MPETSITCTBYIOT HAITOPHBIC BOJIBI

9. brounsie GuIbTPHI KpymHble mecku ©  TpaBHITHO-TAJICYHUKOBBIE
OTJIOKCHHSI TIPU OTCYTCTBHHM B IOA3EMHBIX BOJaX
KOJIbMATHPYIOIIUX XUMUYECKUX 00pa3oBaHu

[Ipumeuvanus: 1. [I[pumenenne GuibTpoB 6€3 OOCHIIKH TOMYCKACTCs, €CIM BO3MOXKHBIC
IIPY ATOM OOPYIICHHUS TOPHBIX MOPOJ HE BBI3BIBAIOT OCJIOKHEHHSI Ha MPHIICTAONIEH TEPPUTOPUH.

2. B mpoekrax jgomyckaeTrcs TpeAycMaTpuBaTh  HCIOJIB30BaHWE M (PHIBTPOB
BOJOOIIOHU3UTCIIbHBIX CKBAXXWH BOJIOKHHUCTBIX MATCPpHATIOB, CTATHUYCCKUX TKaHed u APpyrux
MaTepHaioB, OTBEYAIONIUX TPEOOBAHUSIM HEOOXOJUMOTO CPOKa CITYKOBI CKBAKHHBI.

3. Kak npuBuio, ciaenyer npeaycMaTpuBarh (GUIbTPBI 3aBOJICKOTO U3TOTOBIICHUS.

TaOaxuma 2
[TapameTpbl 0OCHINIKH TpeboBanus k mapameTpam
COOTHOILICHHE 3HAYEHUW CPEIHUX TUaMETPOB YacTHUI[ MaTepuasa d d d
MPUIETAlOIIEr0 K TMOPOJAE CIOs OOCBHIKK W CaMOW MOPOABl WU iz d""‘= d*"“= d"“ﬁlﬂ
MOCJICTYIOIIETO U MPEABIYIIETO CIOEB 0OCHITTKH e
Pa3Ho3epHUCTOCTh MaTepHalia Ka)JAOro CJIOS OOCBIKKA TpPH €e
YCTPOUCTBE:
TUAPABIMYECKUM CIIOCOOOM HIIH YKJIAIKON B KOKYX J
g
& e
myTeM cOpoca 1o 3a30py MEXY PHIBTPOM U CTCHKAMHU CKBaKUHBI i
: gy
fi:rr
TonmmHaa OJHOTO CHOSI OOCHINMKH (DUIBTPAa BOJOMOHU3UTEIHHOU ¢ 2304 ¢ 20254
= 1 = L.
CKBa)KHHEBI = e = st

[Ipumeganwue. [lpu mepeceyeHnn GUIBTPOM HECKOJIBKHX BOJOHOCHBIX CIIOCB HITH
IPOCIIOEK MaTepuai OJHOCIONHON OOCBINKM cielyeT MoJ0HpaTh MO HAUMEHbLIEMY 3HAUYEHUIO
dg,mt, OTIPE/ICTIECHHOMY TP TPaHYJIOMETPUYECKOM aHAIIM3€ BCEX OTOOPAHHBIX 00Pa3IloB MOPOIbI,
HO ¢ COOIOZIGHUEM UISl KaXKI0TO MepecekaeMoro cios yeaoBHs A1 me > dgme. Eciu 3Hauenus dg me
Pa3IUYHBIX BOJIOHOCHBIX CJIOEB HACTOJBKO OTJIMYAIOTCS MEXKIY COOOW, YTO 3TO YCIOBHE
HEBBIMIOJTHUMO, TO CJEIyeT MpeayCcMaTpuBaTh OJHOCIONWHYIO OOCBIIIKY C DPa3IMYHBIMH
3HaYCHUSIMH dj mt TIO BBICOTE (DUIIBTPA WIN JBYXCIONHYIO.

OTCTOMHMK NOJKEH OBITh MPEIYCMOTPEH B KAKIOW CKBaXKMHE, B KOTOPOW BO3MOKHO
OCeJlaHu€e YacTHUl] rpyHTa. JJIMHY OTCTOMHHMKA CIIeyeT Ha3HA4aTh B 3aBUCUMOCTH OT KOJIMYECTBA
OKHUJAEMBIX OCAJKOB YacTHUIl T'OPHBIX NOpPOA, HO He MeHee 2 M. CKBaXXUHBI C OTCTOMHUKOM
JIOJKHBI OBITh IOCTYIIHBI JUISl OUUCTKH.

9. Jns OTKaukd BOAbI M3 BOJOMOHU3UTENbHBIX CKBaXWH, Kak IMPaBHIO CIEIyeT
IIPElyCMAaTPUBATh CKBAKUHHBIE HACOCHI.
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I[Ipu  Hagnmexxamem  OOOCHOBAaHMM  JIONYCKAeTCS  NMPOEKTUPOBAaTh  O0OpYAOBaHUE
BOJIONIOHU3UTENBHBIX CKBAYKUH 3PpIUPTaAMU, THAPOIIEBATOPAMHU, TOPUTHEBBIMUA HACOCAMHU.

Jisi OTKauku XUMHYECKH aKTHBHBIX M TEPMAaJbHBIX BOJ HACOCHI CIIEAYET NPUMEHSTH B
XUMHUYECKH- U TEPMOCTONKOM UCTIOTHEHHSIX.

[Ipu pa3memieHNM B CKBaXMHE HAcoca C TOTPYKHBIM 3JIEKTPOJBUTATENIEM HIDKE (UIbTpa
cleyeT MpeaycMaTpuBaTh YCTPOMCTBO B BHJIE OTKPBITOTO CHHU3Y KOXKyXa s oOTekaHus (c
LEIbI0 OXJIAXKACHUS) BJICKTPOJABHUTATENsl OTKAUYMBAEMOM BOJIOM, €ClIM TaKoe YCTPOMCTBO He
PelyCMOTPEHO KOHCTPYKIMEN Hacoca.

IMomaua nHacoca mpu TpeOyeMOM Hamope J0JDKHA COOTBETCTBOBATH MPOHM3BOIUTEIHLHOCTH
CKBa)KUHBI.

10. CkBaxuHbl, 000pyIOBaHHbIE HACOCOM, JIOJDKHBI OBITh CHAa0XXEHBI MaHOMETPOM,
3aJIBUKKOM, OOpaTHBIM KJIallaHOM, KpaHOM JUIst 0TOOpa mpoO BOAbI, BOAOMEPHBIM YCTPOMCTBOM,
IbE30METPAMU WJIM JAaTYMKAMU JUIS 3aMEepOB ypOBHEH BOABI B (HIBTPOBOW KOJOHHE U B
3aTpyOHOM TIPOCTpaHCTBE (B CHCTEMax BOJOIOHU3UTEIBHBIX CKBXWH, palbOTAalONUuX B
OJIMHAKOBBIX YCIIOBUSX, JOIYCKAETCsl YCTaHOBKA MbE30METPOB B OAHON U3 10 CKBaXKuH).

[Ipu orcyTcTBUM HEOOXOAUMOCTH B (UIBTpE (COTyIacHO Tadu. 1) clneayer mpeaycMaTpuBaTh
KpeIJICHHE CKBaKUHBI TITyXOW TpYOO# OT MOBEPXHOCTH JI0 TIIyOUHBI HE MEHEe YeM Ha 2 M HUXKe
Hacoca.

11. Tlpu mnpPOEKTUPOBAHUHM DIEKTPOCHAOKEHUS CKBAXHMHHBIX HACOCOB HEOOXOJIMMO
coomogate TpeboBanus IIpaBuin ycrpoiicTBa 3aekTpoycTaHoBok (IIYD), yTBep:KICHHBIX
Munsnepro CCCP. Ilo Hafe:XHOCTH 3JEKTPOCHAOKEHHS CKBaKUHHBIE HACOCHI OTHOCATCS KO I
KaTEeropHH.

DeKTpocHAOKEHNE CKBAKMHHBIX HACOCOB CJIENyeT MPEAyCMaTpUBaTh OT CAMOCTOSITEIbHBIX
JIMHHAM 3JIEKTponepeaayu.

12. JIns HAaCOCHBIX YCTAaHOBOK BOJOIOHM3MUTENbHBIX CKBA)XWH, KaK IPABUIIO, CIEIyeT
npelycMaTpuBaTh aBTOMAaTHU3alKI0 pabOThl 00OpPYIOBaHUS B 3aBUCMMOCTH OT YPOBHSI BOJBI B
CKBaXHMHAX C CUTHaIM3alued 00 aBapHiiHOM OTKIIOYEHWH HA TUCIETYEPCKUM MYHKT, MpH
HEOOXOJUMOCTH MEPHOANYECKOr0 BKIIIOUEHUS W OTKIIOYEHHUS HACOCOB - AMCTAHLIMOHHOE
yIpaBJICHUE.

13. Beimyck u3 ckBO3HOTO (hUIIbTpa AOKEH OBITH 000PYI0BaH 33 IBHIKKOW M MAHOMETPOM.

14. B npoekTe caMOU3IUBAIOIIEHCS CKBAXHHBI JOJDKHBI OBITH IPEYCMOTPEHBI MEPOIIPHUSTHS
MPOTHB TPOPHIBOB TIO 3aTpyOHOMY (32 (UIBTPOBOM KOJIOHHOM) TIPOCTPAHCTBY. YCThe
CaMOM3JIMBAIOIIEICS CKBRXKUHBI CIIEYET MPOSKTUPOBATh HIKE OTMETKH, /10 KOTOpOil Tpedyercs
MOHU3UTh YPOBEHb HAMOPHBIX BoA. W3IMB W3 yCThs clleqyeT IMpeaycMaTpuBaTh B
BOJIOOTBOJISIIINE JIOTKH, TPYOOTIPOBOIBI TN CU(POHHBIN KOJIIEKTOP.

VYcThe caMou3IMBaroIelics CKBaXXUHBI B IMOA3EMHON BBIPAOOTKE JTOJKHO OBITH 000PYI0BaHO
3aJBUYKKOM.

B nmyueBbIX Bo/103a00pax caMOM3IMBAIOUINECS CKBaXXUHBI CIEAYET MpeIycMaTpuBaTh BO BCEX
CJIOSIX, B KOTOPBIX TpeOyeTcsl BOAOMOHMKEeHUE. YUCIIO THE3 B CTEHKE KOJIOALA JTOJKHO OBITh B
1,5-2 pa3a Gombliie pacueTHOTO YHCIIa JTydeH.

15. BakyymHBIE CKBaXXMHBI CIEAyeT MNpeAycMaTpuBaTb C I'E€PMETUYECKOW KPBIIIKOH |
CAIbHUKaMH U1 YIUIOTHEHUSI MECT IepecedeHHs ¢ Held BCeX HJIEMEHTOB O0OpyIoBaHUS,
npenycmarpuBaeMbix 1. 10. BakyyMHBIE CKBaXHUHBI JIOTIOJIHUTENBHO JIOJDKHBI — OBITH
000py/sOBaHbl BaKyyMMETpPOM, JaTYMKaMH YpPOBHEM M YCTPOHCTBOM JJisi H3MEpEHUus
JTMHAMUYECKOTO YPOBHSI.

B mpoekre HeoOXxomauMo mpeaycMaTpUBaThb TE€pPMETH3AlUI0 MY(PTOBBIX COEAMHEHUN
(MIBTPOBBIX KOJIOHH M UX LIEHTPOBKY B CKBA)KMHAX.

s orbopa Bo3ayXxa M3 BaKyyMHBIX CKBaXHH CIIEAyeT IpelycMaTpuBaTh YCTaHOBKY
BaKyyMHBIX HACOCOB MJIU ’KEKTOPHBIX YCTPOUCTB. [Ipn 3TOM fomycKkaeTcsi IpUMEHEHUE CUCTEM,
OCHOBaHHBIX Ha KCIOJb30BAaHMM HACOCHBIX arperaToB JIETKUX HIVIOQUIBTPOBBIX YCTaHOBOK
BaKyyMHOT'O BOJIOTIOHM>KEHUSI.
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16. OronoBku W Hapy>KHOE OOOPYIOBAHHME BOIOMOHU3UTENBHBIX CKBAXUH JOJKHBI OBITH
3alUIICHBI OT OBPEXICHUS U 3aCOPEHUSI.

17. Tlpm WuCHONB30BAaHUU OTKAYMBAEMOW BOJBI ISl BOJOCHAOKCHHS KOHCTPYKIIHS
BOJIOTIOHU3UTENIHHBIX CKBOKHUH JIOJDKHA YIOBIETBOPATH TpeboBanusm CHull 2. 04. 02-84.

18. B mpoekTe creayeT mperycMaTpuBaTh PE3EPB BOJOMOHU3UTEIBHBIX CKBAXKHH, B TOM
ynciie 000pyAOBaHHBIX HacocaMu, B pasmepe A0 20 % ux obuiero ymcia, ONnpeneaeHHOro
pacdeTom.

19. KoHcTpykiuss HaOMIOMATEIbHBIX CKBOXWH, KaK TMPaBWIO, JODKHA BKIIOYAThH
HaA(QWIBTPOBBIE TPYOBI, (PMIBTPOBYIO YacTh M OTCTOWHUK. BHyTpeHHUU AWaMeTp KOJIOHHBI
JIOJDKEH OBITh TaKUX Pa3MEPOB, YTOOBI 00ECIIEUNBAIIUCH OECTIPENATCTBEHHOE TIEPEMEIIICHHE B €€
MOJIOCTH U3MEPHUTENFHOM anmnaparyphl U BHIMIOTHEHHE PEMOHTHBIX paboT. OUIbTp IOMyCcKaeTcs
OPUMEHSTh TPyOUaTOro THUIMA C CETYAThIM BOJOIPUEMHBIM MOKPHITUEM W3 CHHTETHYECKHX
MaTtepuanoB. OTCTOWHUK HAONIOAATEIHLHOW CKBAKUHBI CIEAYET BBIOJHSATH BBICOTON 2-3 M.
OrosoBOK CKBa)XMHBI I0JKEH MOJTHUMAThHCS HaJ IOBEPXHOCTHIO 3eMJIM He MeHee 4eM Ha 0,5 M u
3aKpBIBATHCS KPBIIMIKOW ¢ 3aMKOM, a Y4aCTOK BOKPYT CKBKHUHBI IIPH HEOOXOIMMOCTH JOJIKECH
OBITH OTPaXKJICH.

[Ipn HernmyOOKOM TIOJOKEHUU 3aMEpsEMBbIX YpPOBHEH TOA3EMHBIX BOJ B KauecTBe
HAOJI0/IaTENIbHBIX CKBAKUH JIOMYCKAETCSI UCIIOIb30BATh JIETKUE UTITO(QUIBTPHI.

Bypenne HaOmromaTenbHBIX CKBRXHH CJIEIyeT MpeaycMaTpuBaTh, KaK IPaBUJIO,
BpallaTelbHbIM criocoboM. JlomyckaeTcsi morpyxeHue (puiabTpoBoil KOJIOHHBI MyTEM MOAMbIBA.
B ciaydyae mpuMmeHeHHUs BpalaTelbHOTO criocoba OypeHHs C TIIMHUCTOW MPOMBIBKOM JOJDKHA
OBITH IpeycMoTpeHa 3G (HeKTUBHAS pa3TIMHU3AINS TPUPUILTPOBON 30HBI.

20. B 3aBHUCHMOCTH OT T€0JIOTHYECKOTO pa3pesa, crocoda OypeHwsl, KOHCTPYKIIUU CKBAKHHBI
B MPOEKTE CIEAYeT MpeAyCMaTpuBaTh €€ 00pabOTKy OAHUM (WJIM HECKOJBKUMH) W3 METOJIOB
TUAPABINYECKUM, DJICKTPOTUIPABINYCCKUM, PEareHTHBIM, MMHEBMOYIAPHBIM, MEXaHUYECKHM,
yIbTPa3BYKOBBIM, B3PbIBHBIM.

OO0paboTKy CKBOKUHBI CIIEAYET Ha3HAYATh:

nepes BBOJAOM B JICHCTBUE - B ClIydasx HEOOXOIMMOCTH €€ Pa3TIMHU3ALUHU, aKTUBU3ALUU
TPEIIMH B CKAIBHBIX MOPOJIaX, 00pa30BaHUsl BOKPYT CKBXKHUHBI €CTECTBEHHOTO (PUIBTpa MyTeM
BBIHOCA MEJIKMX YaCTHUIl U3 OKPYXKAIOIINX TOPHBIX MOPOJ;

B Ipoiiecce paboThl - Yepe3 MPOMEKYTKH BPEMEHH, ONPEACsieMbIe ONBITHBIMY JaHHBIMU JJIS
MECTHBIX THAPOTEOJIOTMUECKUX YCIOBUI;

nepe]] ciadeil CUCTEMBI 3alllUThI B AKCIUTYaTAIMIO - B CIIy4ae €€ MCIIOIh30BaHUS B MPOIECcCe
CTPOUTENILCTBA TOPHOTO MPEANPUITHS.

JPEHAKHU

21. TlmactoBhIli JOpeHaX Ha OTKOCAaX OTKPBITBIX BBIPAOOTOK CIEAYEeT MPOCKTUPOBATH
OJTHOCJIOMHBIM. B KkauyecTBe (UIBTPYIOUIMX MaTEepHANOB JOIYCKAeTcs IpelycMaTpuBaTh B
3aBUCUMOCTH OT TPaHYJIOMETPHUYECKOTO COCTaBa BOJOHOCHBIX MOPOJ CPEAHHN WM KpPYITHBIHA

@
IIECOK, a TaK)Ke MeCYaHO-TPAaBUHHBIE CMECH ¢ KOA(D(HUIIMEHTOM Pa3sHO3EPHUCTOCTU @ w HE 0OJICE
20.

BepxHsis rpaHuiia miacToBoro ApeHaxka 0JDKHA MPEeBhIaTh He MeHee ueM Ha 0,5 M ypoBeHb
BbICAYMBAaHUS BOABI HA OTKOCHI BI:Ipa6OTKI/I. TOJILLII/IHa IJI1aCTOBOI'0 ApC€Haka OOJIKHA 6I>ITB HEC
menee 0,3 M.

Jns mpenoTBpalieHus MpoMep3aHusi JAPEHAXHOM OTCBHIKA M TPYOUaTBIX JIPEH MO BEpXY
MJIACTOBOTO JIpEHAXa CIIENYET YKJIaIbIBAaTh 3aIIMTHBINA CJIOM IPYHTA.

[Ipu HeoOXOAMMOCTH AONMYCKaeTCsl IpelycMaTpUBaTh IUIACTOBBIM JpEeHAX BHYTPEHHHUX
OTBAJIOB B Kaphepe (paspese), YAOKEHHBIM MO BCEH IUIOMIAJAM OCHOBAaHUS OTBaja MO BEPXY
CHUCTEMAaTUYECKH PACIOJIOKEHHBIX JIPEH-KaHaB IUIOLIAbI0 MOMEPEYHOTO CEUCHHUS KaKIOM He
menee 0,1 M? ¢ 3aII0JHEHHEM KaMEHHBIM, IIe0EHOYHBIM, U3 CIUIOMIHBIX MJIM ITYCTOTENbIX OJIOKOB
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(rTUT), U3 KPYMHOMOPUCTOro OEeTOHA JJisi OTBOJA BOABI BO BpEMEHHBIC KaHABBI BIOJH (POHTA
OTBAJIOB.

IImacToBeIil ApeHAa)X B OCHOBAHUM COOPYKEHHUM CIIENYET NMpEeAyCMAaTpUBaTh U3 OIHOTO CIIOA
rpaBusi WK MIEOHS MHHUMAJIBHOW TONIIMHONM 16 cM (Ha TPEIMIMHOBATHIX CKaJIbHBIX |
NOJYCKaIbHBIX MOPOJAax) U U3 JIBYX CIOEB MECOK CpeaHEeH KPYMHOCTU TOIIIUHON He MeHee 10
CM ¥ TpaBHi WiIM IIeOCHBb TOJIIMHOW HEe MeHee 15 cM (Ha MbUIEBATHIX MECKaX M TIIMHUCTHIX
OpoOJax).

JpeHaxkHBI CIIOM W3 TecKa 3a CTEHAaMH COOPY)KCHHH (TMPUCTEHHBIM ApEHaX) CieayeT
npelycMaTpuBaTh TONIUHON He MeHee 20 cM Ha BBICOTY HE MeHee yeM Ha 0,5 M BBIIIE YpOBHS
MOJI3€MHBIX BOJ.

JlomyckaeTcsi TpenycMaTpuBaTh HWCIONB30BAaHUE JJIs IJIACTOBBIX JIPCHAXKEH IUTUT U3
MOPHUCTOTO0 OETOHA W JAPYTMX MaTEPHAJIOB, YIIOBIETBOPSIONIUX TPEOOBAHUSIM HEOOXOIMMOM
IPOYHOCTH, HEPA3MOKAEMOCTH U YCTOMYMBOCTH MPOTHUB arpeCCUBHOTIO BO3ACHUCTBUS MOI3EMHBIX
BO/I.

Bopa M3 mutacToBOro jApeHaxka OTBOAUTCS TpyO4yaToil ApPEHOHM, OTKPBHITBIMH KaHaBaMH M
BOJIOCTOKaMH K MecTy cOpoca MiIH K MepeKayHbIM HACOCHBIM CTAHIIUSIM.

22. Jlns TpyOwaThIX JpeHaXel cieayeT IpeaycMaTpuBaTh  TPYOODMIBTPHI U3
KpYIHOMIOPUCTOTO  OeToHAa WM  acOECTOLIEMEHTHBIC, KepaMuUdecKue, OCTOHHBIE U
xKene300eToHHBIE TPYOBI ¢ IecyaHO-TPaBHitHOM 00ChINKOi. TpeboBaHus K MaTepuaty necyaHo-
rpaBUHHON OOCHIIKKM TPYyOUYaThIX IpEHAXEH M K MOAOOPYy €€ IPpaHyJIOMETPUUECKOT0 COCTaBa T
ke, 9TO B OOCHINKE (MIBTPOB BOJAOMOHM3UTENBHBIX CKBaXHUH (CM. mm. 5 u 6). MuHuManbHas
TOJIIIIMHA CJI0s1 OOCHITIKY U3 TeCcKa Ao KHa ObITh 10 cM, U3 rpaBus uiau meoHs - 15 cm.

JlomyckaeTcs mpeaycMaTpuBaTh (PUIBTPOBBIC MOKPBITUS APEHAKHBIX TPYO U3 BOJOKHHCTHIX,
TKaHbIX, HETKAHBIX U JIPYIMX MaTepHalloB, OTBEYAIOUIMX TPEOOBaHUSAM HEOOXOIMMOr0 CpoKa
CIIY’KOBI IpeHaXa.

HeoOxoaumo npeaycMaTpuBath MpUEM BObI TPYOUAThIM JPEHAXKEM Uepe3 CTHIKH TPYO, MOPbI
B CTeHaX TpyoouiIbTpoB U mepdopamuio B CTEHKaX acOECTOIEMEHTHBIX M KEJIe300€TOHHBIX
TpyO.

Juamerp TpyOUaThIX IPEH JOHKEH OBITh Ha3HAYEH U3 YCJOBHSI MPOIMYCKa MaKCUMAaTbHOTO
MPUTOKA MOA3EMHBIX BOJ MOJHBIM cedeHHeM. MUHUMAaNbHBINA YKIOH TPyOUYaThIX APEH CleqyeT
npunumatb 0,003. IIpu Hamexamem oO00CHOBaHMM YKIOH TpyO aumamerpom 400 mm u Gosee
MOeT ObITh aomymieH meHee 0,003.

CMOTpOBBIE KOJIOAIBI HAa TPYyOUaThIX ApeHa)xax cleAyeT ycTpauBaTh uepe3 50 M mo ayivHe
JPEH, Ha UX MOBOPOTaxX U mnepeceueHusix. TpyObl MexIy KOJOALAMHU CIEeNyeT YKIaAblBaTh 0e3
W3MEHEHUS YKJIOHA.

B xapeepax (pa3pesax) Boay U3 TpyOUaThIX JpeHa)X)el HEOOXOIUMO OTBOAHUTHL 10
o0IIeKapbepHO BOJOCTOYHOM CETH.

23. CedeHusi IpEHAXXHBIX BBIPAOOTOK ClEAyeT HPOEKTUPOBATh MCXONS W3 YCIOBUH HX
HKCIUTYyaTaIlH U C YY€TOM CIIOCOOO0B MPOXOAKH U IPUHUMAEMOTO 000pyI0BaHHUS.

[Ton3emHble npeHa)kHbIE BBHIPAOOTKM B MPOYHBIX CKAJIBHBIX MOpPOJax, Kak IPaBHIIO, HE
ClIeIyeT KpenuTh. B HEyCTOWYMBBIX MOpPOJaX KperieHHEe APEHAXHBIX BBIPAOOTOK HEOOXOIMMO
BBIMOJHATh C Yy4YeTOM Co3JaHMsl OonbpIIoN  (QUIBTPYIOIIEH TMOBEPXHOCTH: 3aKpemHOe
MPOCTPAHCTBO JIOJDKHO OBITh IUIOTHO 3allOJIHEHO (WIBTPYIOIUM MaTepUAJIOM | HE
3alleMEHTUPOBAHO, JUIsl Kpelu CJeqyeT MPUMEHATh COOPHBINA Kele300€TOH, MOPUCTHI OeTOoH,
OTJIeNbHBIC OJIOKH, IEPEBO, MPU MPUMEHEHUH MOHOJIMTHOTO OETOHA WIIH jKene300eToHa B Kperu
CJIeTyeT OCTaBIATh OTBEPCTHUS (OKHA) C CeTKaMH-(PUIBTpaMHu JUIsl IPOITYCKa BOJIBI.

JlpeHaxHble BBIPAOOTKH HEOOXOIUMO MPEIyCMATPUBATh C YKJIOHOM K OKOJIOCTBOJBHBIM
BogocOopHUKaM. Jlomyckaemblii MUHUMaTBHBIA YKIIOH 0,003.
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[MPUJIOXKXKEHHUE 3
Cnpasounoe

BYKBEHHBIE OBO3HAYEHUA

A - Tomanas, orpaHUYEHHAs KOHTYPOM BOJOIOHU3UTEIBHOW CHCTEMbI (KOHTYPOM JUHUHU
BBICAUMBAHUS  MOJ3EMHBIX  BOJ B  BBIpAa0OTKE, KOHTYpOM  BHYTPEHHEW  TpaHU
MPOTUBO(PMIHTPAIIMOHHOM 3aBECHI), M

Ei(-u) - mHTETpaNbHAS TIOKA3aTeIbHAS (YHKIIHS;

F(u) - BcrmomorarenbHast (GYHKIHS IS ONpPEACICHHS MPUTOKA (WM MOHMKCHHS YPOBHS)
MOJI36MHBIX BOJ] P TUIOCKOM TTOTOKE;

H - HemOHMKEHHBIN HAIOP MOI3EMHBIX BOJI B BOJIOHOCHOM cCJioe (Hamop B 00JIaCTH MUTAHMS),
M;

Hs - pa3HOCTh HAMOPOB Ha TPaHsIX MPOTUBOGUIBTPALIMOHHOMN 3aBECHI, M;

| - rpagueHT Hamopa;

la -HomycKkaemMblii TpaJeHT Halopa Ha 3aBecy;

L - paccrostHue ot ocu (LE€HTpa) BOAOIIOHU3UTEIBHON CUCTEMBI WJIM BHYTPEHHEIO KOHTYpa
IPOTUBOGMIBTPAIIIOHHOM 3aBeChl A0 00JaCTHU MUTAHUS, M;

Q - MONHBIA NPUTOK MOA3EMHBIX BOJ K KOHTYPHOM MM OJJHOCTOPOHHUI MPUTOK K JTHMHEHHON
BOJIOTIOHH3UTEIIBHOMN CHCTEMa, M°/CYT;

S - IOHMKEHNE YPOBHS MOI3EMHBIX BOJ] B pACYCTHOUN TOUKE, M;

S¢s - MOHMKEHUE YPOBHSI MMOA3EMHBIX BOJI B LIEHTPE BOJIONIOHU3UTENBHOM CUCTEMBI, M;

Sh - MOHMKEHHE YPOBHS TIOJI3EMHBIX BOJ B CKBAXXHHE, M;

S| - HOHMKEHNE YPOBHSI MOI3EMHBIX BOJI HA JIMHUU (KOHTYpPE) BOAOIIOHU3UTEIHHON CUCTEMBI,
M;

W(u,v) - BcrioMorarenbHas QYHKIHS U ONMPEICICHUs MPUTOKA MOA3EMHBIX BOJ MPH KX
nepeTeKaHny Yepe3 caabonpoHUIIaeMblii CIIOMH;

a - 000OImEeHHBIN 3HaK, 0003HAYAIOIMIMKA TIPH IOJIH30BaHMHM (OopMylaMH, B KOTOPHIE OH
BXOJUT: NPU HANOPHOH (QUIBTPALUM @y - IBE30IPOBOJHOCTS, M?/CyT, TIpH Ge3HATIOPHOI
(buIBTpaIuu a)c - YypOBHEIPOBOIHOCTh, M /CYT;

@ - pacCTOSIHHE OT BOJOYIOpa JI0 HU3a (GUIBTPA BOIOTIOHU3UTEILHONW CKBAKUHBI, M;

b - momoBuHa MmMpHHEI TpaHIeH (BHIPAOOTKH), M;

by - BemmunHa, XapakTepU3yIOIIas MepeTeKaHue MOA3EMHBIX BOJ Yepe3 CIadO0MpOHUIIAeMbIC
cion, l/cyr;

bf - paccrosiHue OT YpOBHS BOJIbI B CKBaXKHMHE J10 HU3a QUIIBTPa, M;

byt - mupuHa (paccTossHUE MEKAY IBYMS MapalIeIbHBIMU MPAHUIIAMH BOJJOHOCHOTO CJI05), M;

dinf - HUKHEE 3HAYCHHWE TUAMETpa YaCTHIl, MEJIbYe KOTOPHIX B MaTepHaie KaKJIoro CJos
o6cpImku comepxkutcs 10 % mo macce, MM,

dsi| - HapyXHbII TuamMeTp GUIBTPa BOJOIIOHU3UTEIBHON CKBOKUHBI, MM;

damt - cpeaHee 3HaYCHUE AMaMETpa YacTHUI], MeJIbue KOTOPhIX B TOPHOM MOPOE COACPIKHTCS
50 % mo macce, MM;

dp - IMamMeTp CKBaXKUHBI, MM,

dk - xapakTepuCTHYECKOE 3HAUCHHUE THaMeTpa YaCTHII, MEJIbYe KOTOPhIX B MaTepHalie OJTHOTO
ciost 00chInKu coaepxkutcst 60 % mo macce, MM;

dmt - cpemHuUil mUaMeTp YacTHIl, MEJIbYe KOTOPBIX B MaTepHaje MPHIICTAIONIET0 K TOPHOM
MOpoJIe CJI0st 0OCHITIKH cosepkuTcs 60 % 1mo macce, Mm;

d1mt, do,mt, d3me - CpeiHUE 3HAYCHUS AUAMETpa YaCTHUI MaTepuaia OOCHIITKH COOTBETCTBEHHO
1-, 2- u 3-T0 CcTI0EB O HAMPABICHUIO TTOTOKA, MM;

dsyp - BEpXHee 3HAUCHHE AMAMETPA YACTHIL, MeJIbue KOTOPBIX B MaTepuale OJHOTO CIIOS
06chImku coaepxkutcs 80 % 1o macce, MM;

€ - K03(hpULIMEHT MOPUCTOCTH TOPHBIX OPOS;

f - QyHKIMS MTOHMKEHNS B PACYETHOM TOYKE OT ACHCTBHS OJMHOYHON CKBaKHUHBI,
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fy - QyHKIMS TOHMKEHHS B COBEPIICHHOW PAaCYCTHOW CKBWKUHE OT €€ COOCTBEHHOTO
JICHCTBHS,

fi - yHKIMS TOHMOKEHHS B PACYCTHOM TOUKE OT ACHUCTBUS 1-if OMIMHOYHON CKBa)KUHBI;

h - TommuHa BOXOHOCHOTO CJIOS MPH HAMOPHOW (PHIBTPAI[MM WM CPEIHSS BBICOTA IMOTOKA
AH-F

2 mpu O6e3HanopHON GUIBTPALNH, M;

hg - ToIIMHA HE HapyIIAEMOTo MPH Pa3pabOTKe Pa3JACISIONIETO CJI0S BOJOYIOPHBIX MOPO/I,
M;

hin - TOMIIMHA CJI0s 3aKPETIJICHHOTO IPYHTA, M;

| - YKJIOH;

K - koo uuueHT puabTpanuu, M/cyT,

Kq - K03 durreHT GUIbTpaIuu pasaessioiero Ciost, M/CyT;

ks - koo purrenT punbTparu Tena npoTUBO(GUIBTPAMOHHOMN 3aBECHI, M/CYT;

| - muHa aMHEHHOW MM OOJbIIas CTOPOHA KOHTYPHOMN BOJOMOHH3UTEIBHON CHCTEMBI HITH
3aBECHI, M;

¢ - IMHA KOHTYpa KOJIBIICBOI MJIH HEMTOJHOKOJIBIIEBOM BOIOTTOHU3UTEIBHOM CHCTEMBI, M;

|l - mMHA HEedCTBYIONICH YacTH QUIBTPa M;

I - paccTrosiHUE OT rpaHUIBI BOAOHOCHOTO CIIOS IO CKBAYKHHBI, M;

N - YUCIIO BOJIONMIOHU3UTEIBHBIX CKBAXKUH, YHCIIO CTYIIEHEW U3MEHEHHUSI pacXo/la CUCTEMBI;

P - MHTEHCUBHOCTh MHQWITPALIMU MOBEPXHOCTHBIX BOJ, M/CYT;

( - yAeIbHbINA IPUTOK MOJ3EMHBIX BOJ (Ha 1 M BOJOMIOHU3UTEILHOTO KOHTYPA), MZ/CYT;

Oh - IPOU3BOAUTEIBHOCTh CKBAXKUHBI, M3/cyT;

Ohi - TPOU3BOIUTEIILHOCT -1 CKBaYKHHBI, M3/cyT;

Jin - pacxoJ pacTBOpa, HarHETAEMOI'0 B CKBAKUHY, M/,

I' - IPUBEICHHBINA PaJIyC BOAOTIOHU3UTEIBHOU CUCTEMBI, M;

l4 - paanyc Oenpeccuu, M;

I'h - paauyc CKBaKUHBI (IPEHBI, TOJIOBUHA IIIMPUHBI APEHBI), M;

lhe - PAacUETHBIH paJAWyC COBEPIICHHOM CKBaKWHBI, OJKBHBAJICHTHOM TO JeOUTY
JIEUCTBUTEIIBHOW HECOBEPIIEHHON CKBAKHUHE, M;

lin - paauyc pacIpoOCTPaHEHHUs paCTBOPA MPU UHBEKIUU B CKBAXXUHY, M;

I's - IPUBECHHBIN pajinyc KOHTYPHOIH MPOTHBOPHUIBTPAIMOHHON 3aBECHI M0 €€ BHYTPEHHEH
TPaHHU, M;

S - Iar CKBaXuH (paccTOSIHUE MEXKY CKBAKMUHAMH HA JIMHUU BOJOTIOHU3UTEIHHON CUCTEMBI),
M;

t - BpeMss pabOTBI BOAOIOHU3UTEIBHON CHCTEMBI (BOAOIMOHU3UTENBHBIX YCTPOWMCTB), CYT;
IIPOJIOJKUTENIEHOCTh HATHETAHUS PACTBOPA B CKBAXUHY, Y;

tfm -TOJIIIMHA CJIOS TECYAHO-TPABUHHOM OOCHITIKH, M;

ts - ToNnIMHA TPOTUBO(PUIBTPALIMOHHON 3aBECHI, M;

(u, v) - 0600mEeHHOE 0003HAYEHHE apPTYMEHTOB (DYHKIIHIA;

V- CKOpOCTb (PMIIBTPALIUU M/CYT;

X, ¥, Z - KOOpJAMHATHI TOYEK;

Xcs - PACCTOSIHME OT LEHTpa (WM OCH) BOJOTIOHU3UTEIBHON CUCTEMBI O PACUETHOU TOUKH, M;

Xmes = PACCTOSIHUE OT 3€pKaJIbHOTO M300pa)KEHUs LIEHTpa BOAOMOHHU3UTENLHON CHUCTEMBI 10
pacueTHOU TOYKH, M;

Xhi - pPACCTOSIHHE OT | -i (I - TOPSIIKOBBIN HOMEP) CKBAKHUHBI IO PACYETHOM TOUKH, M;

Xmhi - PAcCTOSHHE OT 3€pKaJbHOIO OTOOpaKEHUS I-i CKBaKWUHBI OTHOCHUTEIBHO OIHOM
JUHEHHON 00JaCTH MUTAHUS IO PACYCTHOU TOYKH, M;

Xmhix = PACCTOSIHAE OT 3€pPKaJbHOIO OTOOPa)KCHHUs | - CKBaXUHBI OTHOCHUTEIBHO OCH X JIO
pacueTHOU TOYKH, M;

Xmhiz - PACCTOSHUE OT 3€PKAIBHOTO OTOOpaKeHHS I-i CKBaKUHBI OTHOCHTEIBHO OCH Z JIO
pacueTHOU TOYKH, M;
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Xmhio - PAcCTOSHHE OT 3€pPKaJIbHOTO OTOOpaKeHMs I-ii CKBa)XKMHBI OTHOCHTEJIBHO Hadaja
KOOPJIMHAT JI0 PACYCTHOU TOUKH, M;

Xmt - CPEAHEE PACCTOSTHUE OT PACYETHON TOUKU IO CKBAXKUH, M;

Xmtm - CPEIIHEE PACCTOSTHUE OT PACUETHON TOYKH JI0 3€PKATLHOTO OTOOPaKEHUSI CKBAXUH MPHU
OJIHOM TMHEHHOW TpaHuIle - 00JacTH MUTAHUS BOJOHOCHOTO CIIOS, M;

Xmtmx - CPEIIHEE PacCTOSTHUE OT PACYETHOM TOYKH JO 3€PKAIBHOTO OTOOpPaKEHHUS CKBAXUH
OTHOCHUTEIIEHO OCH X M;

Xmtmz - CPEOHEE PACCTOSHHE OT PACUETHOW TOUYKH JI0 3€PKAIBHOTO OTOOpaKEHUSI CKBAKHH
OTHOCHUTEIIBHO OCH Z, M;

Xmtmo - CPEIHEE PACCTOSHUE OT PACYCTHOW TOYKH JO 3€PKAITBHOTO OTOOpaKEHUS CKBAKHH
OTHOCHUTEJIbHO Hayalla KOOpPAUHAT, M;

y - Hanop (opJuHaTa AENPECCHOHHON MTOBEPXHOCTH) B PACUETHON TOYKE, M;

Ves - Hamop (opauHaTa JCTPECCHOHHOM TMOBEPXHOCTHM) B IEHTPE WJIM HAa OCHU
BOJIOTIOHU3UTENILHOM CUCTEMBI, M;

Yh - Hanop (OpAMHATA YPOBHS BOJIBI) B CKBAXKUHE, M;

Y| - Hamop (OpIMHATa JAEMPECCHOHHON IOBEPXHOCTH) HA JIMHUH BOIOIIOHU3UTEIHHOU
CHCTEMBI, M;

@ - (hyHKIMS TOHMKSHUS OT JEHCTBUS BOJIOTIOHU3UTEILHON CUCTEMBI,

@i, - moKazaTellb BHYTPEHHETO (UIBTPAIIIOHHOTO COMTPOTUBIICHHS CKBAXKHH,

@, - moka3zaresb GUIBTPAITMOHHOTO COMTPOTHBIICHHS BOJIOIIOHU3UTEILHOTO KOHTYPA;

@Dcom - TIOKA3aTeNb JIOMOTHATEIHFHOTO (PUIBTPAIMOHHOTO COMPOTHUBIICHUS W3-32 HEMOJIHOTO
BCKPBITHS CKBaXKUHAMHU BOJJOHOCHOTO CJIOS;

@Dimp - TIOKa3aTesNb  BHYTPEHHEIO  CONPOTUBIIEHHS  CHUCTEMBI  HECOBEPIICHHBIX
BOJIOTIOHU3UTEIIBHEIX CKBAYKHH;

Q(u,n), Q1(u,n) - BciomoraTenbHble QYHKIUU IS ONPEACICHUS TTOHKEHUS MEKIY ABYMS
TpaHHUIIaMU BOJOHOCHOTO CJIOS;

a - Kodh(dUIMEHT [UIsi OMpeAeNieHUs PACYeTHOTO paJnyca COBEPIIEHHOW CKBAKUHBI,
SKBUBAJICHTHOM 10 IEOUTY NEHCTBUTEILHON HECOBEPIICHHON CKBAKHHE;

. - K03 (OUIIMEHT HEPAaBHOMEPHOCTH PACIPOCTPAHEHUS TPEIIMH U TIOpP B TOPHOI MOPOJIE;

[ - 3aJI0)KEHNE OTKOCA;

O - OTHOIICHHE MTPOU3BOIUTEIILHOCTH CKBAKHHBI K OOIIEMY TPUTOKY;

e - KOdPQOUIMEHT TSl OMPEIeNICHUs JOMOJHUTEIIEHOTO COMPOTUBIICHUS M3-32 HEIIOJIHOTO
BCKPBITHS BOJJOHOCHOTO CJI0SI CKBaKUHOM;

Mg - TPaBUTALIMOHHASA BOJOOTAa4a FOPHOH IIOPOJBI;

L - YIIpyTasi BOJOOTa4a TOPHOU TTOPO/IBI,

o(u,v), g1(U), @2(v), @3(U) - BcmomorarenbHbIe QYHKIUH T pacyeTa KOHTYPHOTO APCHAaXKa.

COJEPKAHUE

1. OCHOBHBIE TTOJIOKCHHUS
OOmue yka3zaHus
[IpoekTUpOBaHUE 3aIIUThI OTKPBITEIX BEIPa0OTOK
[IpoexTHUPOBAaHHUE 3aAINUTHI IOA3EMHBIX BEIPa00TOK
2. BogononmxkeHune
OTKpBITBIE BOJONOHU3UTEIbHBIE CKBAKUHEBI

HUrnodpuibTpbl
J{penax

BakyyMHO€ BOJIONOHMKECHUE
Ha6JIIO,Z[aTeJIBHBIe CKBAKHWHBI
3. BOJIOOTIMB U3 TOPHEIX BEIPAOOTOK
BO,Z[OOTJII/IB N3 OTKPBITHIX BI:ID8.6OTOK
Boa00TnuB M3 MOA3EMHBIX BEIPa00TOK
ABTOMaTI/I3aHI/I$I, JUCIICTUCpHU3allviA, CUT'HAJIM3alls, CBIA3b
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DnexkTpocHadKEHUE, DIEKTPOOOOPYIOBaHKE, OCBENIEHHE. 15
4. IIpoTUBOGUIETPALMOHHEIC 3aBECHI

Caaligble, TpaHIIEHHBIC Y TOHKHUE 11€JIEBBIE 3aBECHI

NHbBEKIIMOHHBIC 3aBECHI

JIptonopoaAHbIE 3aBEChI (OrpaKJICHHS)
5. PerynupoBaHne MOBEPXHOCTHOT'O CTOKA, BOJOOTBOJI
6. OxpaHa OKpY’KaloIIel MPUPOIHON Cpeabl
IIpunoxkenue 1. Pacyer BOJONOHM3UTEABHBIX (IPEHAXHBIX ) CUCTEM
IIpunoxenune 2. I[IpoekTHpoBaHne BOAOIMOHU3UTENLHBIX YCTPOUCTB. 34
[Ipunoxxenne 3. BykBeHHbIC 0003HAYCHHUS
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