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3.1 UcTounuku BogocHadkenusi. Bomonorpeduresnn.

IIpupoaHbie moa3eMHbIE H IOBEPXHOCTHbIE HCTOYHUKHU

3abop BOAbI AJiA LeNe BOAOCHAOXKEHUS BO3MOXKEH W3 MOBEPXHOCTHBIX H
IMOJI3EMHBIX HMCTOYHHUKOB. /[ XO3UCMBEHHO-NUMbEBO2O BOOOCHADMNCEHUS, NO
pexomenoayusm CII 31.13330.2012, nenecooOpa3HO MPUMEHSTh n003eMHble BOJIBI,
KOTOpPBIE MMEIOT 00jiee BBICOKHE Ka3aTelu KadecTBa, YeM BOJbI MTOBEPXHOCTHEHIC.
Hcnonb3oBaHrue MOA3EMHBIX BOJ JUIS MPOU3BOOCMEEHHbIX HYXKI TOMYyCKaeTcs IMpHU

COOTBETCTBYIOIIEM 0OOCHOBAHUH.

IloBepXHOCTHBIE HCTOYHUKH.

B  kauecTBe  TOBEPXHOCTHBIX  HMCTOYHHUKOB  HUCIOJB3YIOTCS  PEKH,
BOJIOXpAaHWIININA, 03€pa, MOps. /A pek xapakmepHo CE30HHOE KojieOaHHE pacxoja
U KayecTBa 600bl. Boodoxpanunuwiam ceoiicmeennvl. Malas MYTHOCTb, BBICOKas
IIBETHOCTh BOJIbl U HAJIMYKME TUIAHKTOHA B HEH B JeTHUU nepuol. Kauecmeo 600vl 6
o3epax XapakTepusyeTcss OoJibIIMM pa3sHooOpazueM. Mopckasa 600a MOXKET
WCIIOJIB30BATHCS IS IIeJIel MPOMBINIJIEHHOTO BOJOCHAOKEHHWS, a TIPU OTCYTCTBUU
MPECHBIX BOJI — W JJIA 1eJiel XO035HUCTBEHHO-TTUTHEBOTO BOJOCHAOKEHUS MOCIIE ee

OTIPECHEHMS.

IToa3zeMubIe HCTOYHUKH.



[log3emHBIE BOABI (apmesuanckue) XapakKmepu3ywmcsa TOCTOSHCTBOM
TEMIIEPATypbl, CAHUTAPHOW HAJEKHOCTBIO, IIOBBIIICHHOW MHUHEpaIU3aLUEN.
B0O3MOXHO TakXe NOBBIIIEHHOE COACPKAHWE B HUX JKEJE3d, COJIEH MKECTKOCTH,
cepoBojiopoza, ¢pTopa U Mapranua. [loa3eMHble BOJIbI MOTYT OBITh Oe3HANOpPHLIMU U
HanopHuimu. Ecan oa3eMHbIE BOJIbI UMEIOT BBIXOJ Ha IOBEPXHOCTh, TO 00pa3yroTcs

POOHUKU.

30HbI CAHUTAPHOM OXPAaHBI.
Co3nanne caHUTapHBIX 30H HEOOXOAMMO JJisi MPEJOTBPAICHUS 3arpsi3HEHUsS
HMCTOYHHUKOB XO3SIICTBEHHO-TIMTHEBOT'O BOJIOCHAOKEHHUSI.

['paHuIlbl HEPBO2O NOACA 30HBI CAHUTAPHOW OXPAHBI (30HA CMPO2020 Percuma)

OTpaHUYMBAIOT HCTOYHMK B MecTe 3a0opa BOAbl U IUIOMIAAKY, 3aHUMAEMYIO
BOJI03a00paMy, HACOCHBIMM  CTaHLMSIMH, OYUCTHBIMU  COOPYKCHUSIMU U
pe3epByapamMu 4UCTOM BOjIbl. IIepBBI TOSIC 0711 MOBEPXHOCHIHBIX UCHIOYHUKOB
OXBaThIBAET aKBATOPHUIO PEK WM MOABOASLIMX KaHAJOB: HE MeHee, ueM Ha 200 m ot
BOZI03a00pa BBepX Mo TeueHHto U 100 M BHU3 MO TEUEHHIO, MO MPUJIETAIOLIEMY
Oepery oHa MPOXOJUT Ha pacCTOSIHUU He MeHee, yeM Ha 100 M OT JTUHUM ype3a BOJIbI
MPU MaKCUMAJIbBHOM YPOBHE.

JIna noozemuvix ucmounHukoe TpaHula NpoxoautT B paauyce 30 M oT
BOJI03a00pa, €CJIM HWCTOYHHMK HAACKHO 3alllUIEH; MPU OTCYTCTBUU TapaHTUN
HAJIe)KHOM 3alIMTHI TPaHUIla Mosgca MpoxoauT B paauyce S0 m. B canutapHoi 30He
MEPBOTO MOsca 3aMpenieHo NpeObIBaHUE JIIO/CH, HE CBS3aHHBIX C JKCIUTyaTaluen
COOPYKEHUHU.

Bmopoii_nosac (3oma ocpanuuenuii) OXBaThIBAET TEPPUTOPUIO MO 00OEUM

ctopoHam peku Ha pacctosaur S00—1000 M BBepX MO TEYCHHIO PEKU. 30HA
CaHUTApPHOW OXpaHBbI ATOTO IOsSCa HA3HAYAETCS MCXOIA M3 MpoOera BOABI OT €ro
rpaHdIlbl 70 Bojo3abopa B TeueHue 3 CyT, Opu pacxonae Boabl 95%-oii
00eCreYeHHOCTH.

Tpemuii_nosac (30na HabaroOeHuli) OXBATHIBACT TEPPUTOPHIO, OKPYKAIOIIYIO

BC€Cb MCTOYHHUK, KOTOpasA OKa3bIBACT BJIMAHUC Ha (l)OpMI/IPOBaHI/IC B HCM Ka4dcCTBa



BOJAbl. ['paHMIBI TEPPUTOPUM TPETHETO TOSICA ONPEAEISAIOTCS HCXOAS U3

BO3MOJKHOCTH 3arpA3HCHHA HCTOYHNKA BPECAHBIMHY XUMHWYCCKNMUN BCIICCTBAMMU.

Boaonorpeourenn.

OOmuii pacxoJ BOJAbI B HACEIEHHOM IIYHKTE CKJIAJbIBA€TCSI M3 PacCXoJlOB
nompebumerieil BOJIbl Ha XO3SMCTBEHHO-TIUTHEBBIC HYXKJIbI, HA TTOJIMBKY TEPPUTOPUHU
U 3€IEHBIX HACAKACHUW, Ha TMOXKAPOTYIIEHWE M Ha HYXKJbl MPOM3BOJCTBEHHBIX
MPEAIPUATHN.

Pacxoo 6000bl HA XO35UCMBEHHO-NUMbEsbLE HVJfCObl HACEJIEHUA

MPOTIOPIIMOHAJICH YUCIY KUTEJEH B HACEICHHOM IYHKTE, JJISI KOTOPOTO CTPOUTCS
CHUCTE€Ma BOJIOCHA0XEHHUS, PAcXoJly BOJIbI Ha XO3SMCTBEHHO-TIUTHEBBIC HYXK/IbI,
MPUXOSIIEMYCS Ha OJHOTO JKUTETIS, T.€. HOPME BOJIONIOTPEOICHHUS.

Hopma eooonompebnenus 3aBUCUT OT XapakTepa CaHUTAPHO-TEXHUYECKOTO
000pyI0BaHUs 3/ITaHUN, MECTHBIX KIIMMAaTUYECKUX yCIOBUU. OHA YYUTHIBAET Pacxojl
BOJIbl Ha XO3SHCTBEHHO-TIUTHEBBIC U OBITOBBIE HYX bl B JKUJBIX U OOILIECTBEHHBIX
3IaHUAX, 32 UCKIIOUCHUEM pacxoja BOJIbI B JIOMax OTAbIXa, CAHATOPHUSIX U JETCKUX
03JI0pOBUTENBHBIX Jlarepsix. B HacTosee Bpems neiictByromumu CIT 31.13330.2012
MPEyCMOTPEHBI CIEAYIONINE PACUETHBIE CPEHECYTOUHBIE PACcXO/Ibl BOJKI (JI/CyT) Ha

X035IHCTBEHHO-TIUTHEBBIE HY KBl Ha OJTHOTO KUTes (Tabnuma 1).

Tabn.l Yoenvnoe cpednecymounoe (3a 200) 6oodonompebiieHue Ha XO035AUCMBEHHO-

numbveesnvle Hy.?fcabl HaceleHuA

Cremnenp O1aroycTpoicTaa VY 1enpHO€E X031CTBEHHO-TIUTHEBOE
PaliOHOB KUJION 3aCTPOUKHU BOAOINOTPeOIECHUE B HACEICHHBIX MTyHKTaX Ha

OJTHOTO JKUTEJSI CPETHECYTOUHOE (32 roj), JI/CyT

3acTpoiika 31aHUsSIMU, 125-160
000py1I0BaHHBIMU
BHYTPEHHHUM BOJIOITPOBOJIOM

U KaHaJu3aluei: 0e3 BaHH

To ke, c BAHHAMH U 160-230




Crenenp O61aroycTpoicTaa VY aenbHOE X035 1CTBEHHO-TUTHEBOE
PariOHOB KUJION 3aCTPOMKHU BOJOIOTPEOJIEHUE B HACEIEHHBIX TyHKTaX Ha

OJTHOTO JKUTEJS CPEAHECYTOUHOE (3a ToJ), J1/CyT

MCCTHBIMH

BOJOHArpeBaTCIsIMU

To ke, ¢ nenrpanuzopanubiM | 230-350

rOpsSiYUM BOJIOCHAOKEHHEM

3acTpoiika 3JMaHUSIMH, B KOTOPBIX BOJOTOJB30BAHUE OCYIIECTBISCTCS U3
6000pazdophbix ko10nok 30—501/cyT.

llompebaeHue 600b1 Ha npouzsodcmeenHble HYH#cObl 3aBUCUT OT XapakTepa U

oO0BeMa IIPOU3BOACTBA, a4 TAKIKC TCXHOJOIHH IIPOU3BOACTBA. PacueTHbie pPacxoabl
BOI[OHOTpC6J'I€HI/I$I IMPOMBIIIJICHHBIX 00BEKTOB OmnpcACIroOTCA Ha OCHOBAHHMHU
TCXHOJOTHUYCCKUX PACUCTOB.

Pacxooosanue 60061 na HVchabl noscapomyuierus  ONpPCACIEICTCA B

coorBercTBUM ¢ HopMmamu CII 31.13330.2012, ycraHOBIEHHBIMM Ha OCHOBAaHHMHU
OIbITa TYLIEHMs IOXKApOB. Pacuemmnas npooonicumenbHoCms MmyuweHus noicapa
IIPUHAMAETCS 3 4.

Ha ocHOBaHMUM JaHHBIX O HOpPMax BOJONOTPEOJICHUS, CBEACHUI O pacueTHOM
quCclie XKUTeNeH 1 MOTPeOHOCTH B BOJI€ IPOMBIIICHHBIX MPEANPUSATHI, 3a0Uparonux
BOAY M3 TOpPOJCKOIO BOJOINPOBOAA, MOXKET OBITh OIPENEICHO IOJHOE CpEeaHee
pacuyeTHOE KOJIMYECTBO BOJBI, KOTOPOE MTOJKHO OBITh IMOAAHO TOpPOJIY B TEUECHUE

CYTOK.

Pacxoowl u pexcum 6o0onompeb.ieHus.

PacueTHblli (cpemHuil 3a rox) CyTOYHBIM pacxon BOIbl Qg MS/CYT, Ha
XO035HCTBEHHO-TIUTHEBBIC HYXKIbI B HACCICHHOM ITyHKTe ompenensercs 1o CII
31.13330.2012 mo dhopmyse:

Qeyr. m= Ox Ny / 1000,

TI€E:



Jx — YTBHOE BOJIONIOTPEOICHHE, JI/CYT, MPUHUMaeMoe o Tadmiwuile 1;
N, — pacueTHOe YhCIO KUTENEeW B pailoHaX >KWIOH 3aCTPOMKH C Pa3IudHON

CTENEHBIO 01aroycTpoiicTBa.

XapakTtep HOOTpeOJEHUS BOJABI HAa  XO3SIMCTBEHHO-TIUTHEBBIC  HYXKJbI
HepaBHOMEpHbIH. CyTOUHBIM pacxoj]] BOABI OCYILECTBISAETCS IO CTYNEHYaTOMY
rpa@uKky, KOTOpBI CTPOMTCS HAa OCHOBAaHUU JAHHBIX OKCIUIyaTUPYIONICH
opranm3zanuu. CyTodHass HEPaBHOMEPHOCTh MOTPEOJICHUsT BOJBI XapaKTepHU3yeTcs
Ko3(puIueHTaMl CyTOYHOM HepaBHOMEpHOCTH. Onpenensercs OTHOIICHUEM

MUHHUMAJIBHOTO (MaKCHMaJIbHOI'0) CYTOYHOT'O PacXo0/ia BOJbI K CPETHECYTOUHOMY

K _ Qmin .

cym.min '
Q..
_ Qe -

cym.max Q ’
p.

K

Koadpunuent cyrouHoid  HepaBHOMepHOCTH  Bogonorpednenus K,
VYHUTBIBAIOIINHN YK KU3HA HACEJCHUS, PESKUM pPabOThl MPEANPHATHH, CTEICHb
0J1aroyCTpouCTBa 3/IaHUM, U3MEHEHHSI BOAOMOTPEOICHUS MO CE30HaM roja U JHSAM
HEJIENH, CTIeAyeT IPUHUMATh PaBHBIM:

Keyr.max= 1,1~ 1,3;
Keyr. min= 0,7 -0,9.
PacueTHpie pacxombpl BOJABI B CYTKM HAWOOJBIIETO0 W HAUMEHBIIETO
BoJonoTpeOneHus Qeyr.m, M3/CyT, HAJUIEXKUT ONPEACTATH!
Q CyT.max =K CyT.max Q cyr.m
Q CyT.min =K CyT.min Q CyT.m
Ha ocHoBanum pexuma BOJOTOTPEOJICHUS YCTAHABIUBACTCS PEXHUM T0JIaYU

BOJIbI U PEXXHUM PAa0OTHI OTJIETBHBIX COOPYKEHHIM.

3.2 CucreMbl M cXeMbI BOJOCHAOKEeHHS MOCEJTCHUM.

OcHoOBHBIE COOPY/KEHUHA CUCTEMBI.



Cucrembl BOIOCHA0KEHUS] TPEICTABISIOT COOOM KOMIUIEKC COOPYKEHHIA,
npelHa3HAaYeHHBIX i1 CHaOXeHHWs ToTpedurenel BoIOM  HEOOXOAMMOTO
KOJINYECTBA, 3a/IaHHOT0 Ka4eCTBA U MOJ TPeOYEMbIM HAIIOPOM.

Kaaccuduxanus cucreM BOJOCHAOKEHUS:

Ilo 6udy ucmounuxa:

® C [TIOBEPXHOCTHBIM UCTOUYHUKOM (puc.3.1);

® C IOA3EMHBIM UCTOUYHUKOM (apTE3UAHCKUE BOJIBI).
llo naznauenuro:

® XO035HCTBEHHO-IIUTHEBBIE;

® [IPOTHUBOIOKAPHBIE;

¢ IIPOMU3BOACTBCHHLIC BOAOIIPOBO/JbI.

11o 6udy obcnyscusaemozo obvexma
® TOPOJICKHE;
® TIPOMBIILJICHHBIC;
® CeJIbCKOXO3SMCTBEHHBIC;

® JKCJIC3HOAOPOKHBIC U JIP.
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Puc.3.1. Cxema 600ocnaboicenus naceieHHo20 nyHkma: a — niau, 6 — npoguns. 1-
8000NpuUeMHUK, 2- camomeunas mpyoa, 3- bOepecosoil konoodey, 4 — HacocHas
CManyus nep8o2o nooveMa, 5- omcmouHuku, 6- urbmpsl, 7- 3anacHvie pe3epsyapvi
yucmou 600bl, 8- HACOCHAs CMaHyus 6mopo2o noovemda, 9- 6000600vi, 10-
g6o0onanopHas  bawns, 11 — maeucmpanvuvle  mpyoonposoovl, 12—

pacnpeoenumesbHvie mpyoonpoeoovl

Ilo cmenenu obecneuennocmu TOAAYU BOJBI IIEHTPAIM30BAHHBIE CUCTEMBI
BOJOCHAOXKEHUS MTOAPA3ICISAIOTCS HA MPU Kamezopuu.

e IlepBas kareropus. J[omyckaeTcs CHUKEHUE MIOJJa41 BOABI HA XO3SIMCTBEHHO-
NUTBEBbIE HYXIbl He Oonee 30 % pacdueTHOro pacxoja UM Ha
MIPOU3BOJICTBEHHBIE HYXXJbl 10 Mpejesia, YCTaHABJIMBAEMOIO AaBapUNUHBIM
rpadukoM pabOThl MPEANPUITHH; IIUTEILHOCTh CHUXKEHHUS TOAa4Yd He
NOJDKHA TpeBbimaTth 3 c¢yT. [lepephiB B mojade BOABI WM CHUKEHUE M0J1a4u
HIDKE YKa3aHHOTO TMpefefia  JIOMYyCKAaeTcsi Ha BpeMs  BBIKIIOYCHUS
NOBPEXKIAEHHBIX M BKIIOYEHUS  PE3EPBHBIX  DJIEMEHTOB  CUCTEMBI
(oGopymoBaHMsI, apMaTyphl, COOPYKEHUH, TPyOOIIPOBOIOB U JIp.), HO HE Oojee
yeM Ha 10 muH. K HUM OTHOCATCS BOJONPOBOABI HACEIEHHBIX ITYHKTOB IPH
gucie xxuteneit oonee S0 ThIC. yer.

e Bropas kareropusi. Beauunna qomnyckaeMoro CHUKEHUsI 0J1auy BOJIBI Ta XKe,
YTO MNPHU MEPBOM KATETOPUU; JJIUTEIBHOCTh CHIDKCHHS TOJA4M HE JOJKHA
npesbiiath 10 cyr. IlepepblB B mojiaue BOAbI WM CHHXKEHHUE MOJAYd HUKE
yKa3aHHOTO Tpejieia JIOMyCKAaeTCsl Ha BPEMsl BBIKJIIOUCHUSI TTOBPEKIACHHBIX U
BKJIFOUEHUSI PE3EPBHBIX DJIEMEHTOB WJIM TPOBEJCHUSI PEMOHTa, HO He OoJjee
yeM Ha 6 4; K HUM OTHOCSITCS BOJOMPOBO/IbI HACEIEHHBIX MYHKTOB MIPU YUCIIE
xutenent 0onee 50 ThIC. yer.

e Tperbs kateropus. BennurHa 0myckaeMoro CHUKEHHUS MOJIa4y BOJIBI Ta XK€,
YTO MOpH MNEPBOM KATETOPUU; JJIUTEIBHOCTh CHIKCHHS IMOJA4Yu HE JOJDKHA
npesbiiaTh 15 cyr. [lepeppiB B momade BOJbI MPU CHUXKEHUM MOJAYU HUKE

YKa3aHHOTO Tpe/esa T0MyCKaeTcss Ha BpeMs He OoJiee ueM Ha 24 .
7



OObeIMHEHHbBIE X03ACTBEHHO-IUTHEBBIE U MPOU3BOJICTBEHHBIE BOJIOIPOBO/IBI
HACEJICHHBIX IYHKTOB IpPU YHCIEHHOCTH JXKHUTeNed B HUX 0Oosee S0 Thic.
YEJIOBEK CIIEYET OTHOCUTH K nepeoil Kateropuu; or S 1o 50 TeIc. 4yea. — Ko

6MOPOIl KATETOPUU; MeHee 5 ThIC. YeJl. — K mpempeil KaTeropuu.

CxeMbI 1 OCHOBHBIE 3JIEMEHThI CHCTEM BOI[OCHaﬁ)KeHI/Iﬂ

Cxema BOI[OCH8,6>K€HI/IH HACCJICHHBIX IIYHKTOB OIIPCACIIAIOTCA BHIOM

HCTOYHHKA BOI[OCH&6)KCHI/I$I, Ka4y€CTBOM BOJbl B HEM, peJII;erOM MECCTHOCTHU,

PEKUMOM BOJIOTIOTPEOIICHHUS.

B obwem cnyuae cucmema 6odochabicenus skaouaem 8 cebs credyioujue

COODVIHCECHUA.

BO/103a00pHBIE COOPYKEHUS,

COOPYKCHHSI [Tl TOAbeMa U TIepEeKauyKH BOABI — HACOCHBIC CTAHITUH,
COOPY)KCHHSI JIJISI OYMCTKH BOJIBI,

cOOpHBIE pe3epByaphl (pe3epByaphl UUCTON BO/IbI),

BOJIOBO/IbI, BOJIOTIPOBOHAS CETh,

BOJIOHATIOpHAs OallHs.

Cxembl BOI[OCHa6)KeHI/I$I ropoa 13 IMOBCPXHOCTHOI'O U ITOA3CMHOI'O HCTOYHHUKA

npecTaBIeHbl Ha puc.3.2.



) ¢ NoBEePXHOC THLIM MCTOUHMKOM

J

1) C NoA3EMHBIM MCTOUYHHKOM
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Puc.3.2 Cxemvr 6000cnabocenusi 2opooa: 1.- 60003ab0opHble coopycenus, 2 —
HACOCHASL CMAHYUsL Nepeo2o noovéma, 3 — B8000800bl Nepeoco noovéma, 4 —
OYUCMHbBIE COOpPYIICeHUs, 5.- peseps8yap uucmou 600vl, 6 — HACOCHAS CMAHYUS
8MOP0O2O0 NOOvéMA, 7 — 8000800bl 6MOPO20 NOObEMA, 8 — B000NPOBOOHAS CEeMmb
2opooa, 9 — eooonanopuas oawns, 10— 60006800vi; 11 — 60003a60pHbIE CKBANCUHDL,

12 — coopmwiii pesepsyap.

Booocnaborwcenue  npomvluineHHbIX — NpeOnpuAmMuUIl  Modcem  Oblmb
OCYWecmseneHo Nno  CReo0yIoWUM CXeMam: HPAMOMOYHOU, NOCIe008ameNbHOl,

000pOMHOII.

3.3 Bono3zadopubie coopy:xenusi. HacocHble cTaHiun
C ydeToM 0COOEHHOCTEW MCTOYHMKA W YCJIOBHM 3a00pa BOJBI BOJ03a00pHBIC
COOPY>KEHHUS JIETISTCS Ha:
Coopyscenus 0n1s 3a60pa NOBEPXHOCHHBIX 600:
e Oeperosbie,
® DYCIOBBIC,
® BOJONPHUEMHBIC KOBIIIH,

® [UIaBy4YHE BOA03a00DbI,



Coopysicenus ona 3a060pa nOO3EMHBIX 800:
® CKBa)XUHBI,
® [IIAXTHBIE KOJOALIBI,
® TOPHU30HTAIbHBIEC BOJ03a00PHI,
® JIy4yeBbI€ BOJ103a00DHI,

¢ KallTa>XKHBIC COOPYIKCHUA.

Coopy:keHusi 1J1s1 3a00pa NOBEPXHOCTHBIX BOJI.

Peunbie BOJ03a00pHBIE  COOPY)KEHHS PEKOMEHJIyeTCS yCTpauBaTb HaA
yuacmkax, odecnequgarouiux niasHoe ux obmexawue W HauMeHvbUiee CHMeCHeHue
pycaa pexu, HAMMEHBIIIYIO OMAaCHOCTh 00pa30BaHUs JIEASHBIX 3aTOPOB, IIYTO3aKOPOB
U BHYTPUBOJHOTO JbJaa. Mecmo 3abopa BOJbI COTJIACOBAHHOE C OpraHaMH
CaHUTAPHOTO HAJ30pa, JOKHO HMETh 00CMAMOYHYI0 21YOUHY U YCMOUu4usslii bepee.

Booozabopnvie  coopyycenus  Oepe2oo20 muna  TPUMEHAIOT  TPHU
OTHOCHUTEJILHO KpyTOM Oepere, Hanuuuu riiyouH Oosee 10 M, obecrieynBaronimx
ycroBusi 3a0opa Boabl. VX pacmomaraioT Ha ckioHe bOepeea € TIPUEMOM BOJIBI
HenocpeoCmeeHHo 6 0Oepe208oll Kolodey uepe3 NpUéMHvle OKHA, 3aKpblmble
pewemkamu. BOJOMPUEMHHUKHN 3TUX BOJI03a00pOB OBIBAIOT IBYX BHUJIOB: pa3deibHble
U coemewenHble ¢ HaCOCHOU cTaHuei (puc.3.3).

[TpunnunuansHas cxema paboThl OeperoBoro Bojo3abopa pas3ienbHOTO THUIMA
npuBeaeHa Ha puc.3.3, a. OH npeacTaBisger co0oil kojomern 1, BHIMOTHEHHBIN, Kak
MpaBuJIO, U3 JKeJie300€TOHa U pacrosaraeMblii Ha ckiioHe Oepera. Bojga mocrymnaer B
OeperoBoii BoJ103a00p yepe3 BXOHbIE OKHA 2, 000pyJ0BaHHBIE C HAPY>KHOM CTOPOHBI
ChEMHBIMH PEIIeTKaMU JIJIsl TPY0Oil MeXaHUYEeCKOM 04MCTKU peuHoi Boabl. Komomenn
pasziesieH Meperopoikoil 3 Ha JIBe KaMepbl — TNpHEMHYI0 4 W BcachiBaroilyio 5. B
MIpoeMe TEePErOPOIKM MEXKTy KaMepaMy YCTaHABIHMBAIOT CETKY 6. M3 BcachIBaroOIICH
KaMmepbl Bojla 3a0MpaeTcsl BCACHIBAIOIIUMHU MATPyOKaMu 7 IEHTPOOEKHBIX HACOCOB 8,
PacroJIOKCHHBIMA B HACOCHOM CTAaHIMM IepBoro moabema 9. BeacwiBaromue TpyOb
HEHTPOOEKHBIX HACOCOB JIsi 3allUTHl OT MOBPEXKACHUM M JJIs1 OOJIErYeHHs] HX

OCMOTpa M pPEMOHTa HWHOTJA pacrhoyiaraloT B crenuanbHoi ranmepee 10. Han
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BOJIONIPUEMHBIM KOJIOJIIEM YCTPauBalOT CiIyXeOHbIM maBuwiboH 11, 3 koTOporo
OCYUIECTBJISIETCSL YIIPaBICHUE apMaTypoll U MEXaHM3MaMU OYUCTKHU CETOK, a TaKXKe

APYTruc orcpamnnun, CBA3aHHLIC C SKCHHyaTaHHGﬁ Bon03a6opa.

al Moo [ poa

(s BEpaeHR
pORSHE ROmW] <

(Cremisisin §raaciiti
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Puc.3.3. Cxema 60003abopa bepecosoco muna: a — pazoenvHoco,; 6 — COBMEUEHHO20,
1 — 6epecosou konodey, 2 — npuémHvie okHa, 3 — nepecopooka;, 4 — npuémHas
Kamepa, 5 — ecacvlgarowjas kamepa, 6 — CvbEMHAA cemKa, 7 — BCACHIBANOUULL
nampyooxk noowvéma, 10 — eanepes 0na ecacwigaowux mpyo; 11 — cuyoceOmsiil

nasunvbon, 12 — Hanopuvie 60008000bL.

PemeTkn MpUEMHBIX OKOH BBINOJHSIOTCS M3 CTaJbHBIX CTEPKHEH € 3a30pOoM
Mexay Humu 40 — 100 mm. IlpuemHble OKHa pacmoJiararoTcsi B JIBa sipyca IpHU
3HAYUTENIbHOM KOJIeOaHUM ypOBHEH BOJbI B peke. PaccTosiHue oT HM3a BO3MOMXHOTO
JEASHOrO TOKpOBa /10 BEpXa BEPXHEro INPUEMHOIO OKHA BOJ103a00pa JOJKHO
coctaBiATh HE MeHee 0,2 — 0,3 m. Ilopor Mexay HHOM PEKHM U HHU30M HUIKHETO
NPUEMHOT0 OKHA, HEOOXOIUMBIN NIJIsi UCKIIIOYEHHUS TOMaaHus B BOJ03a00p TOHHBIX
HaHOCOB, cocrtaBisieT He MeHee 0,5 M. CpenHss CKOpPOCTh IBHXKEHUS BOJBI 4Uepes
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pemieTku npueMHbix okoH — 0,2 — 0,6 m/c. CeTka, BMOHTUPOBAHHAS B IIEPETOPOAKY
MEXIy TPUEMHOW U BCACBIBAIOIIEH KaMepaMmH, NPEJOXPaHSIET BCACHIBAIOIIYIO
KaMepy OT TMONaJaHus B Hee KpYyHHBIX B3Becedl. Ha KpymHBIX B0J103a00pHBIX
COOPYKEHMSIX YCTaHABIMBAIOT BPAILIAIOIIUECS CETKH C HEMTPEPHIBHON MTPOMBIBKOM
Booo3zabopuvie  coopysycenus  pyciosozo  muna  TPUMCHSAIOT  TPHU
OTHOCHTEIFHO TIOJIOTOM Oepere ¢ HeyCTOHYMBBIMU TPYHTAMH, KOT1a TpeOyembIe st
3a00pa BOBI TITYOMHBI HaXOATCS Ha OOJBIIIOM PAcCTOSIHUU OT Oepera, Mpu IIIyOnHe
peku a0 10 M. Boodozabop cocmoum W3 OTOJIOBKA, CaMOTEYHBIX BOJIOBOJIOB,
OeperoBoro KoJoJa M HAaCOCHOW CTaHUMU. 3a00p BOABI U3 PEKU IPOU3BOJUTCA
yepe3 0201060K. Camomeunvle 6000800bl COEOUHSIOT OTrOJOBOK C OEpEeroBbIM
KosnozaeM. Yucio BoOBOIOB MPUHUMAIOT PaBHBIM YHCIy CEKLUH OroJIOBKA, HO He
MeHee 08yX. IIpOKITampIBAIOT UX HUNCE MUHUMAILHO20 YPOBH 8006l 8 peke. Kak
IIPaBUJIO, CAMOTEUHBIE IMHUH BBIOJIHAIOT U3 cmaibhbix mpyo. CKkopocmsb 08udicenus
BOJIbl B CAMOTEUHBIX JUHUAX puHUMaetcs 0,7—1,5 m/c. (puc.3.4) st yMeHbIlIeHUs

3arny0sieHus TpyOONpOBOJOB BMECTO CaMOTEYHBIX MOYKHO IPHUMEHATH cu@OHHbIE

6000600bL.
It
& /ﬂ\ 10
(i E BEp I C8Y8 ""W
e BTN _-——'*_*'l?-—— 4 EF ~
- - -— —_ - . g _.,.._.]—_. A ?
fepanniud msHud CHYS mw

Puc.3.4. Cxema 6o0ozabopa pycrnosoco muna: 1 — 0201080K; 2 — camomeyHvie
mpyoonpoeoovl,; 3 — bepe2osoll konodey, 4 — npuémnas kamepa, 5 — 8cacvl8aOwast
kamepa, 6 — nepecopooxa; 7 — CvbémHas cemka, 8 — 6CACHIBAOWUN NAMPYOOK
yenmpoobesicnoeo nacoca, 9 — yemmpoobedicnvili Hacoc, 10 — Hacochas cmauyus

nep6o2o noovéma, 11 — cnyscebnwiii nasunvbor, 12 — HanopHvie 6000800bl.
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CornacHO NPUHIMIHUAIBHON cxeme paboThl BOAO03a00Opa pPYyCIOBOTO THUIIA
(puc.3.4), HE COBMEHIEHHOTO C HACOCHOHM CTaHIIMEH MEPBOrO MOJAbeMa, BOJA 4epes3
OroJIOBOK 1 1Mo caMOTEUHBIM JUHUSAM 2 MOCTynaeT B OeperoBoii konozer 3. Tak ke
Kak ¥ B BOJ03a00pe OeperoBoro tuma, 0eperoBoi Koo el COCTOUT U3 MPUEMHOH 4 u
BcachIBaIoOlIe 5 Kamep, pa3AciieHHBIX Tmeperopoakodn 6 c¢ cerkon 7. U3
BcachlBaloIle KkaMepsl BoJa 3a0upaeTcs BCachIBaIOIIMMHU marpyOkamu 8
[EHTPOOESKHBIX HACOCOB 9, pACMOJOKEHHBIX HAa HACOCHOM CTAaHIMU TMEPBOIrO
noasema 10. [IpumeHeHne caMOTEUHBIX IMHUN OT OrOJIOBKA 0 0€peroBoro KOJIOAIa
OTIpaBIaHO C YKOHOMUYECKOU TOUYKH 3PEHUSI.

K cneyuanvuvim 60003a060pHbimM coopyrceHusam MOTYT ObITh OTHECEHBI:
BOJIOTIPUEMHBIE KOBULU, NEPEeOsUdCHbIe U NIAsyuue 80003aO0Pbl, COOPYKEHUS IO
3a00py BOJBI U3 B000XPAHUIULY, 20PHBIX PEK U MOPE.

Coopy:xeHus 1715 3200pa N0A3eMHBbIX BOJ.

Buvibop muna coopyscenuti u cxemvl ux pasmewjeHusi 3aBUCUT OT TITyOUHBI
3aJieraHds BOJOHOCHOIO IUIacTa, €ro MOIIHOCTH M BOAOOOWUIIBHOCTH, YCJIOBUMN
3aJieTaHusl, T€OJIOTMUECKUX U THAPOIOTUIECKUX YCIOBUH.

CoopyxeHusi, MpUMEHsSeMbIe IS 3aXBaTa MOJ3EMHBIX BOJI, TOJPA3JIESIOTCS
Ha CIEAYyIOIIMe TPYNMbl: CKBAKWUHBI, MIAXTHBIE KOJOJIBI, TOPU30HTAILHBIC
BOJ103a00PBI, JTy4eBbI€ BOA03a00PbI, KANTAK POJHUKOB.

Ckeaycunvt  (TpyOdaTble KOJIOAIBI) yCTpawBaeMble IyTeM OypeHus,
npenHa3HaYeHbl I TpUeMa KaK HanopHulx, TaK U Oe3HANOPHbIX TIOA3EMHBIX BOJ,
3aJIeTaloNMX Ha TIyouHe 6Oonee 30 m. DTO Haubonee pacnpocmpaneHHulll TUII
BO/103a00pHBIX COOPYKEHHUI MOJ3eMHbIX BOJA. CKBaXMHA MMEET TEJIECKOMMYECKYIO
bopmy.

CTEeHKM CKBaXWHBI MOCJE OypeHHs 3aKPEIUIIOT CTAIBHOU 0OcadHou TpyOoi
Oty TpyOy OINyCKAalOT MPUOJU3UTENBHO JO BEPXHEW TPaHUIIBl 3aJIeTaHus
BOJIOHOCHBIX MOpoja. B o6cagnyro TpyOy omyckaroT TpyOy MEHBIIEro AuaMerpa,
KOTOPYIO JOBOST A0 HWKHEH TpaHUIIbl 3aJieraHus] BOJOHOCHBIX MOPOJ, HEMHOIO

3aray0ssisi B BOAOYINOp. 3areM B TpyOy OMyCKaroT ¢huibmp, NMPEeIHAZHAUYCHHBIN IS
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3alUThl KOJIOAA OT 3aHECEHHs B HEr0 BMECTE C BOAOW 4acTull IpyHTa. PuiabTp
OITYCKAIOT C MOMOIIBIO IITAHT ¥ 3aMKOB B €T0 BEPXHEH YacTh. 3aTeM TpyOy yIamstoT
U3 CKB@OXHUHBI, a KOJIbBLIEBOE NPOCTPAHCTBO MEXKIYy CTEHKaMH (QWIBTPOBON u
o0camHO# TPyO YIUTIOTHSIOT ITyTeM YCTAaHOBKHU CAJIbHHUKA. B psife ciydaeB B TpyHTE ¢
BHEIIHEH CTOpPOHBI 00caaHON TpyObl yCTpamBaeTcs «IEMEHTHBIM 3aMok». Han
CKBOXMHOW YCTPAaWBAaIOT CIEIMAJIbHBIA MaBWJIbOH WIM MOJ3EMHYIO KaMmepy s
00CITyKUBAHUS.

Hlaxmmusie KonoOusl TPUMEHAIOT JUis 3a00pa BOJBI M3 MAaJIOMOIIHBIX
BOJIOHOCHBIX TUIACTOB, 3aJieralolux Ha riryouHe a0 30 M oT nmoBepxHocTH 3emin. Mx
BBITIOJTHSIOT M3 KApIU4a, OCTOHA, Kene300eToHa, epeBa, kKaMHs. Boja moctymnaeT B
KOJIOJIell uepe3 OOKOBbIE OTBEPCTHSI, YCTpauBaeMble B CTEHKAxX, U JHO, 3aChIIIAHHOE
KPYIMHO3EPHUCTBIM ~ MaTepuajioM. 3a00p BOABI W3  MIAXTHOTO  KOJIOJIA
OCYILIECTBIISIETCS C TMOMOIIBI0 CU(GOHOB WMIIM HACOCOB. /[[ns 3awumel KOA00ya OT
MOMAJaHMs 3arpsi3HEHUM M TOBEPXHOCTHBIX CTOKOB BOKPYI HEro YCTpamBaroT
OTMOCTKY, a TaKXe TIMHSHBIN 3aMoK. CTeHku Konoamna mogHumaroT Ha 0,8 M Han
MOBEPXHOCTHIO 3eMiIH. CBEpXy KOJIOJEI] 3aKPhIBACTCS KPBIIITKOM.

T'opuszonmanvhole 60003a60pbl YCTPAMBAIOT B MpEJeIax BOJOHOCHOTO TjiacTa
Ha IyOMHe 6—8 M MpU HE3HAYUTEIHHOM ero MolHOCTH. Bomo3zabop pacnonaraior
MEPHEHANKYJIIPHO HAMPABICHUIO JIBJKEHHMSI TPYHTOBOTO TIOTOKA C YKJIOHOM B
CTOpOHY COOpPHOIO KOJIOJIA, OTKyAa Bojaa 3abupaercs Hacocamu. Bokpyr TpyO
YCTpauBaIOT TPABUMHO-TIECYAHYIO OOCBHINKY, KOTOpas MpeAoTBpalaeT MonajgaHue B
BOJIy YaCTHI[ TPyHTA.

JIyueevte 60003a60pbl PUMEHSIOT I 3a00pa TMOJPYCIOBBIX WU ITOA3EMHBIX
BOJl, HC WMMEIONIMX IMUTAHUS W3 OTKPBITBIX BOJ0EeMOB. Bojo3abopel 3TOrO THIA
MPETYyCMaTPUBAIOT TIPH 3aJIeTaHUX BOJIOHOCHBIX IJIACTOB HA TITyOmHE He Oonee 15—
20 wm. JIyueBoit B0/103a00p MpeICTaBIsACT CO00M Pa3HOBUIHOCTH IIAXTHOTO KOJIOAIIA,
000pYZI0BaHHOTO BOAONPUEMHBIMU (DUIBTpaMu ¢ ApeHaMu. J[peHbl pacmoararoTcs B
BOJIOHOCHOM CJIO€ paualbHO II0 OTHOIICHHWIO K KoJoAmy. WX BBHINOJHSAIOT W3
nephOpUPOBAHHBIX CTABHBIX TPYO, MPOKIAABIBAEMBIX CITOCOOOM MPOTABIMBAHUS U3

COOpPHOT0 KOJIOIIA.
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Kanmaosicuvie coopyscenus TPUMEHSIIOT IJI1 HWCIOJIB30BAHUS POJTHUKOBOM
(kJIr0YeBOM) BOJBI, OTJIMYAOIIEHCS BBICOKMMH IIOKazaTelsaMu KadecTBa. OHHU
IPEACTABIISAIOT COOOM KaMmephl THIIA MIAXTHBIX KOJIOAIEB, YCTpanBaeMble B MECTE
BBIX0/1a BOJIbl HA TIOBEPXHOCT.

HacocHble cTaHIUH.

Hacocbl — 07HO W3 OCHOBHBIX CPEJCTB, HCIIOJIB3YEMBIX IPU HAIIOPHOM
TPaHCTIOPTUPOBAHUU BOJIbI. B HacTosiliee BpeMs CYIIECTBYET MHOXECTBO HAaCOCOB,
pa3IMYarONIUXCsl MPUHIMIIOM ACHCTBHS, KOHCTpyKuIHMed u T.1. Pabora kaxxmoro
Hacoca XapaKTepU3yeTCs CICAYIOUIUMU MEXHUYECKUMU RApamMempamu: nooauvel,
HANoOpoM, Yacmomou 6paujeHus padoue2o Koaecd, Nompeobasemou MOWHOCMbIO,
KIIJ], evicomoti 6cacviearusi.

B neHTpasi30BaHHBIX CHUCTEMaX BOJOCHAOXKEHUS Haubojee IIUPOKO
MIPUMEHSIOTCS ueHmpooeicHole Hacocowl. LenTpoOeKHBIC HaCOCBI
Kiaccughuyupyromes 1o Haropy, Yuciay pabodux KOJeC, pacrloOKEHUIO Bajia, BUIY
nepekaurMBaeMon JKUAKOCTA M JPYrUM Tpu3Hakam. JlJis TpaHCIOPTHUPOBAHUS U

MOABEMA KUJIKOCTH UCTIONIB3YIOT TAK)XKE 60006030yutHblil ROObeMHUK (3paudT).

Knaccugpurkayus nacocnovix cmanyuil.

Ilo mnasnauenuro u pacnonodxcenuro B CXeM€ BOJOCHAOXKEHUS HACOCHBIE
CTaHIIMU MOKHO TIOJIPa3/IeTUTh Ha CTAHIIUH:

e | mombpEMma,

e [l mogbema,

® TIOBBICUTEIHHEIC,
® IUPKYJISIUOHHBIE.

Hacocnvte cmanyuu 1 noovema 3a0upaioT BOAY OT BOIOINPHUEMHBIX
COOpPYKEHUU W TOJAI0T €€ Ha OYUCTHBIC COOpYKEHUs (IIPU HEOOXOJUMOCTH €€
OUYMCTKH) 00 oTpeduTento. HacocHsle cTaHIMK MEpBOro MobeMa, paboTaroT, Kak
NpaBujlo, pagHomepHo B TedueHHe cyToK. KoimdecTBo pabouyux HACOCOB JOJIKHO
ObITh HEe MeHee AByX. 3manue HC | 3armyOneHHoe, Kpyrioi, B miaHe, GOpMbBI U3

&KeJe300eToHa ¢ Hapy>KHOUM TUIPOU30JISLIUEH.
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Jlis HacoCHBIX CTaHIMK ¢ 000COOJEHHBIMH (OTHEIBHBIMU JJIsi KaXJO0TrO
HACOCa) BCACHIBAIOIIMMH BOJOBOJAMHU HambOosee OiarompusTHa cxema, B KOTOPOU
KOJIMYECTBO pabOUYMX HACOCHBIX arperatroB (KakK MPaBUIIO, OJJUHAKOBBIX) PABHO HIIU
KpaTHO YHCITy CEeKIIHI Boj03abopa.

Hacocnvie cmanyuu Il nodvema npegHazHayeHbl AJi MOJA4Yd BOJBI OT
OUMCTHBIX COOPYXEHUN K MOTPEOUTENSIM WM B BOJOHANOpHYI0 OamiHio. HacocHbie
CTaHIIMM BTOPOTO MOABEMA MOTYT OBITH 10.1y3a2NY0NeHHbIMU U He3a2NYONIeHHbIMU.
[Ipu XO03SMICTBEHHO-IMTHEBOM BOJIOCHA0KEHUHM HACOCHI pacroJiaraloT BOJIM3U OT
pEe3epBYapoOB C YUCTOM BOJIOHM, UTO 3HAYUTEIHLHO COKpAIAeT CTPOUTEIbHbIE PAOOTHI.
BBuay Toro uro HacocHasi cTaHIUsl 2-TO MOJbEMA MOAACT BOAY HETMOCPEICTBEHHO B
CETh MOTPEOUTENIS, PEKUM PAOOTHl HEPABHOMEPHDINI U €€ CTAPAIOTCSI MAKCUMAIbHO
MPUOJIM3UTH K pexuMy BoaonoTpedaeHus. [Ipu 3ToM codeTaroT pa3inuyHbIe CIIOCOOBI
peryiupoBaHusi pabOThl HACOCHOM CTaHLMM — HW3MEHEHHE 4YMcia pabdoTaroluX
HACOCHBIX arperatoB M peryJupoBaHHe pabOThl OJJHOTO WM HECKOJIBKUX HACOCOB.
BriOpanHomy pexuMmy pabOThl HACOCHOM CTaHIMM JOJDKEH COOTBETCTBOBATH
MUHUMYM 3aTpaT Ha CTPOUTEIHCTBO M JKCIUIyaTaI[MI0 YCTPOMCTB, CBSI3aHHBIX C
PETYJINPOBAHUEM.

Ha npakTuke yka3aHHbIM TpeOOBAaHUSAM, KaK IPABUIIO, OTBEUYAET 08YX-, pedice
mpexcmyneHuamuolii pexcum pabomel HACOCHOU cmanyuy ¢ BOJOHANOPHON OalliHel B
cucTeMe BojocHaOkeHus. B Takom citydae 3a7ada CBOJUTCS K OMPEACIIEHUIO TaKOTO
JABYXCTYIEHYATOrO (TPEXCTYNEHYaToro) pexxuma, Ipu KOTOPOM BMECTUMOCTH Oaka
BOJIOHATIOPHOW OamHi MUHMMAaJbHA, a 3HAYWT, MUHUMAIbHBI W 3aTpaThl Ha €e
CTPOUTEIHCTBO.

OOecneunTh HYXKHBIH peXUM pabOThl MOKHO IyTEM YCTaHOBKH B HAaCOCHOM
CTAaHIIMM PA3IMYHOTO KOJMYECTBA OJWHAKOBBIX WM Pa3HbIX padOYMX HACOCHBIX
arperatoB. [ Ipunyunsl nodbopa KommdecTBa paboYNX HACOCOB CIICTYIOIIHE:

— HEOOXOAMMO CTPEMHUTBCS K YCTAHOBKE OOUHAKOBHIX HACOCOB. ITO
o0OecrieunBaeT ONAronmpusTHBIE YCIOBUS OKCIUTyaTalldd, MHUHUMAJIbHYIO

HOMEHKJIATYpY 3alacHbIX YacTed M, UYTO OYEHb BaXKHO, BO3MOXXHOCTh

YCTPOMCTBA CKOJIB3AIIETO PE3CPBUPOBAHUSI HACOCOB. B HCKIIOYMTETBHBIX
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CIyJasXx TPUHUMAIOT Pa3HOTHUITHBIE HACOCHI C MPUOJM3UTEIBHO PaBHBIMU
Harnopamu;

— TPUHUMATh MUHUMANbHOE KOJIUYECTBO pPab0YMX U PE3EpPBHBIX HACOCOB,
oOecrieunBas Ipu 3TOM TpeOyeMble peKUMBbI PaOOThHI HA PA3IMYHBIX OUYEPEIsIX
CTPOUTEIBCTBA;

— 1noA00paHHbIE HACOCHI JOJIKHBI padoTaTh B 001acTu MakcuMaabHbix KITJI.

— 1moAOOp HAcOCOB BEAYT MO pPAacu€THBIM MapaMeTpaM pacxojJa W Haropa,
UCTIONB3ysl TpadUUeCKHe XapaKTEPUCTHKH HACOCOB IO KaTtajgoraM ¢GupMm-

IIPOU3BOAUTEIIEH.

HogvicumenvHble HACOCHBIE CTAHIIUM CIIyKaT JId ITIOBBIMICHUSA HOABJICHUS B

OTACJIBbHBIX BO3BBINICHHBIX WJIN YAAJICHHBIX paﬁOHax.

Hupkynayuonuvle HACOCHBIC CTaHIIUKY, OCYHICCTBIIAIOMINC O60pOT BOJBI,

yCTpaumBalOT B  CHUCTeMax OOOpPOTHOTO  BOJOCHAOXKEHHUS  MPOMBIIIICHHBIX
MPEAIPUATHN.
Ilo pacnonoscenuro omuocumenbHo nO6ePXHOCHMU 3eMaU CTAHLIUN ObIBAIOT
— Ha3eMHbIE

— 3ariyOJICHHBIE.

B 3asucumocmu om RPpUMEHAEMO20 HACOCHOZ20 050[)_)/003&)‘[”}1 YCTpanuBaroT
CTaHIIUHU
— C T'OPHU30OHTAJIbHBIMHA I_IGHTp06€)KHBIMI/I HacocaMu,

— BCPTHUKAJIBbHBIMHA I_ICHTpO6e)KHBIMI/I HacoCaMHt U T.AO.

Ilo xapaxkmepy ynpagienus HaCOCHBIC CTAaHIIUU MOTYT OBITh
— C pY4HBIM,
— T0JyaBTOMATHYECKHM
— aBTOMATHYCCKHUM

— W JACTAHIIMOHHBIM YIIPABJICHUCM.
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B 30anuu macocmou cmanyuu pasmewyarom HACOCHBIE arperatbl C
JABUTATEISIMU, KOMMYHHKAIINH, apMaTypy, KOHTPOJIbHO-U3MEPUTEIBHYIO anmnaparypy
U T.JI.

Ha uyupKyaayuoHHbIX HACOCHBIX CHMAHYUAX YCTAHABIMBAIOT OT/CIbHbBIC
IpyNIbl HACOCOB ISl MEPEKAuKH TEIUIOW BOJbI Ha OXJIAJAUTENIbHbIE YCTPOWCTBA, a
OXJIQXKJIEHHOM BOABl — moTpedutensM. Bce BOAONMpOBOIHBIE JMHUU B Mpeaenax
HAaCOCHOM CTaHIINU (00853Ka HACOCO8) MOHTUPYIOT U3 cmanbHblx TpyO. Ha HanopHuix
JIUHUAX YCTAHABIMBAIOT 33J[BUXKKH U 00paTHBIE KIIANaHbl, @ HA 8CACHIBAIOWUX JIUHUSX
— 3amBwkku. Ha BomompoBomax mpu  HEOOXOAMMOCTH  YCTaHABIMBAIOT
MPOTUBOYJAPHYIO ammaparypy sl CMSTYEHUS ACUCTBUSA THAPABIMYECKHUX YyIapOB,
KOTOpBIE MOTYT BO3HUKATh MPU BHE3AITHOM OTKIIIOUEHUH JIEKTPOIHEPTHH.

Hacocnvie cmanyuu no cmenenu obecneuenHocmu nooadu 600bl CIENYET
MO/IPa3/IesiTh Ha TPU KATErOpMu, MPUHUMAEMbBIC 8 COOMEEMCmMEUU ¢ Kamezopuell
cucmemsl 86000cHabIcenuss. KaTeroprro HaCOCHBIX CTAHIIUU CIeAyeT, YyCTaHABIUBATh
B 3aBUCUMOCTM OT (DYHKIMOHAJbHOTO Ha3HAaYeHUs B O0OIIEeH cucreme

BOJIOCHAOKEHUS.

3.4 BoaonpoBoaHbIE€ 0YMCTHBIE COOPYKEHHUSA

Cnoco0b1 00padboTKH BOJBI.

Cnoco®6 00pabOTKM BOABI, COCTAB M pACUYETHBIE MapaMeTpbl OYHUCTHBIX
COOPY>KEHUI M pacueTHbIE J03bl PEAarcHTOB YCTAHABIMBAIOT 8 3ABUCUMOCHMU OM
Kawecmea 600bl 8 UCMOYHUKe BOJOCHAOXKEHUS, HA3HAYeHUss BOJOIPOBO/IA,
npouU3eOOUMenNbHOCMU  CMAaHyuy, MECTHBIX YCIIOBHM, HAa OCHOBAaHHWH JIaHHBIX
TEXHOJIOTMYECKUX HCCICAOBAHUM M DKCIUTyaTallid COOPYXXEHUH, padOoTaronmx B
aHAJIOTUYHBIX YCIIOBHUSX.

B mpomecce ounctkn u 00pabOTKH BOJa TIOJBEPTacTCS OCBEHICHUIO
(ocBOOOXKIEHNE OT B3BEHICHHBIX BEIECTB), 00€CUGEHUBAHUIO, 00€33APANCUCAHUIO
(YHUUYTOXKCHHE HaXOJAIMIUXCS B HEW OOJIC3HETBOPHBIX OaKTEpHi), yMsacueHuro

(CHM>KEHME WJTM TIOYTH MOJIHOE YCTPAHEHUE COJIEPKAIIMXCS B HEW COJIEH JKECTKOCTH).
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Kpome TOrO, mpM HCHOIB30BaHMHM BOJBI HEKOTOPHIX HCTOYHUKOB U 01
omoenbHbLIX nompebumenell TpeOyeTCsl yAalsATh 6ce PACTBOPEHHBbIE B HEHM conu
(obecconusanue), comu sxeneza (obesdicenesusanue), PaCTBOPCHHBIC B HEH Ta3bl
(Oecazayus), MPUBKYCHI U 3aIIaxy, MPEIOTBPAIIATh KOPPO3SHOHHOE JACHCTBUE BOJIBI HA
TpyOBl, yIaJIsITh U3 Bojbl (pTOp (00echToprBaHue) U T.11.

Jis  TmonmydeHWsS BOABl NuUmMbego20  Kauecmeda TPHU  HCIOIH30BAHUH

NO6EPXHOCHLHbBIX UCMOYHUKOE, KakK  IIpaBHIIO, H€06XOI[I/IMO IIPONU3BOAUTDH

oceemJieHue, obecyeeuusanue, 00e33apaxcusanue 00bil.

[Ipu >TOM B 3aBUCHUMOCTH OT Ka4€CTBA MCXOJAHOMU BOJIbI B HEKOTOPBIX CIydasiX
00NnoIHUMENIbHO HEOOXOANUMO NMPUMEHSATh U CHEUUAIbHble 6UObl BOIAOTIOATOTOBKH:
¢dbropupoBanue, odechropuBanue, o0e3kene3nBaHNE, ONPECHEHUE, YMITUYEHUE U T.11.

I[IpuHUNMATBHBIE CXeMBbI BOAONPOBOIHBIX OUYNCTHBIX COOPYKEHUIt

O4ucTHBIE COOPYKEHUS SIBISIOTCS OAHUM U3 COCTaBHBIX 3JIEMEHTOB CHUCTEMBI
BOJIOCHA0KEHUSI U TECHO CBSI3aHBI C €€ IPYTUMHU dJIEMEHTaMHU.

Cxemvl  00pabomku  NOO3ZEMHBIX 600 UIA  XO3IWCTBEHHO-ITUTHEBBIX

BOJOIIPOBOAOB B PAAC CIIy4acCB Ooiee IIPOCTHBI, TaK KaK BKIIIOYAIOT JIMIIb COOPYIKCHHA
JJIs 06@3361}7619!0“6&1—!1/!}1 BOJbI

Cxemul 0b6pabomky ROBEPXHOCMHBIX 600 MOTYT OBITh Pa3HBIMHU.

Mecmo pacnonosxcenuss oyucmuol cmavyuy Ha3HAYAIOT MPU BHIOOPE CXEMBI
BOJIOCHA0OXKEHUS OO0BeKkTa. YacTo OYHCTHBIE COOPYXEHMsI pPacHoiaraloT BOJIU3U
MCTOYHHMKA BOJOCHAOKEHHUS M, CJIEOBATEIhHO, B HE3HAYUTEIHHOM YIAJICHHH OT
HacocHOM crtanHuuu I mogsemMa u Bomo3zabopa. Haumbosbiiee pacnpocTpaHeHUE B
MPaKTUKE BOJOOYHMCTKH, OCOOEHHO B TOPOJCKUX BOJOIPOBOJIAX, HUMEIOT CXeMbl
OYUCMHBIX COOPYIHCEHUL C CAMOMEUHBIM OBUNCEHUEM BOObL.

Bona, nomannass Hacocamu cmanyuu I noovema, CaMOTEKOM MPOXOAUT
MOCJICIOBATEIILHO BCE OUUCHMHbIE COOPYICeHUs: N TIOCTYIACT B COOPHbIU pe3epsyap
YuCmoil 600bl, U3 KOTOPOTO 3a0MpaeTcs HacocaMu ctaniwu /1 noovéma (puc.3.5).

O4KCTHBIC CTAHIIMKM BOJOIPOBOJIOB HACEJICHHBIX IMYHKTOB, B 3aBUCHMOCTH OT
KauecTBa BOJBI HWCTOYHHUKA, MOTYT CTPOUTHCA TI0 OOHOCMYNEHUAmMOU WIH

ogyxcmynenuamou cxeme. B ciyuae, Korjia oMH U3 OCHOBHBIX MPOILIECCOB OYUCTKU
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(ocBeTiieHne WU (QUIBTPAIHS) OCYIIECTBISIETCS HECKONbKO pa3, TEXHOJIOTUYECKAS
cXema Ha3bIBaeTCs 08YX-, Mpex- Ul MHO20CHYNEHUAMOLL.

ﬂeyxcmyneulmmaﬂ cxema OYNCTHOM CTaHIIMH1 OCBCTJICHUA.

2 7

] 3 4 : I:l 6

1 i
.
Or Hacocos K Hacocam

1 nonveata RTOpOrD
nogweata

Puc.3.5. Komnnexc ouucmuuvix coopyoicenuii no ovucmke 800bl OJisl XO3UCNEEHHO-
numoegvix yeneu: 1 — cmecumenv;, 2 — peazenmHoe XO03AUCME0;, 3 — Kamepa
xnonveobpaszosanus;, 4 — omcmotHuku, 5 — uibmpol, 6 — pezepsyap 4ucmoi 600vl;

[ — xnopamopHnasi.

IIpouecc 0YUCTKH.

HcxomHas Boga HaCOCHOM cTaHnmed I moabema momaercss B cMecuTensb - 1, riue
OBICTPO MepeMeNIuBaeTCsa B TeueHne 1—2 MUH C peareHTaMu, IPUTOTOBJICHHBIMU B
peareHTHOM Xxo3siiictBe 2. W3 cmecutens Boaa TOCTymaeT B Kamepy
XJIOMbe0Opa30BaHus — 3, T MPOUCXOAUT €€ MEeIJICHHOE TIepeMelTNBaHuE (B TCUCHHE
15—30 muH) 1715 OCYIIECTBICHUS Tpoliecca KOarymsiiuu (XJIombeoOpa3oBaHus) —
VKPYIHEHUS]  B3BEIIEHHBIX  4YacTULl. B  OOJbIIMHCTBE  ClIly4aeB  KaMephl
XJIONbEOOPA30BaHUs  MPETyCMATPUBAIOTCA BCTPOEHHBIMHM B  TOPU30HTAJIbHBIN
OTCTOMHUK. B TrOpH30HTAIILHOM OTCTOWHHKE — 4 YKPYIHHBILHMECS B3BELICHHBIC
YaCTHI[bI BBINAIAIOT B OCAI0K MOJ JEHCTBUEM CHJIbI TSKECTH. 3aTe€M BOJIa MOCTYTAET
Ha GuieTpel - 5, TAe ynmansercs METKOAUCIEPCHAas B3BECh B PE3yNbTaTe
(buIBTPOBaHMS BOJBI Yepe3 ClIoN (uiIbTpyromero matepuana. B pyOy, moaaromryto
BOJly U3 (DUIIBTPOB B pe3epByap YUCTOU BOJBI 6, BBOAUTCS XJIOP U3 XJOPATOPHOM /.
HeoOxoaumbiii nist  00e33apakKMBaHusi KOHTAKTBOJBI C XJIOPOM TPOUCXOJIUT B
pesepByape 6. B psne cinydaeB XJopupoBaHUE BOJABI OCYILIECTBISIETCS IBAXKIbI —
nepesn cMmecureneM (NMEpPBUYHOE XJIOPUPOBAHHE) U MOCie (UIBTPOB (BTOPUYHOE

xnopupoBanue). Ilpomecc obeciBeunBaHMs BOJbI MPOUCXOJUT OJHOBPEMEHHO C
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IIPOLIECCOM KOaryJIMpOBaHUs M OCBETJIEHHs BoAbl. OCBETIEHHAs BoAa (ColaeprKaHHue
B3BeCH J10 1,5 MI/i1) mocie XJI0pupoBaHUs MOCTYMAET B Pe3epBYaphl YHUCTOM BOJIBI

JIna cHudcenusa uyeemHoOCmuU, NPUBKYCO8 U 3aANAX06, ISl OYUCTKH OT
AHTPONOTCHHBIX 3arps3HEHUN OJHOBPEMEHHO C BBEJICHHMEM AKTHUBUPOBAHHOIO YIJIA
WIM  CaMOCTOATENIBHO  HMpuMeHsAiom  CIEAYIOIIME  METOABl:  O30HUPOBAHUE,
a’pupoBaHue, Apyrue PU3nKo-xuMu4ecKkrue, OMOJIOTUYECKHE.

Koacynuposanuem npumeceil Ha3pIBAIOT NMPOLECC YKPYNHEHUS MEJIbYaIINX

KOJUIOMJIHBIX YacTHL], MPOUCXOASIINN BCIEACTBHE UX B3aUMHOIO CIUIAHUS MOJ
JACHCTBHEM MOJIEKYJISIPHOTO IPUTKEHUSI.

Kommonnnele dYacTuibl, colepkamgecss B BOJAE, HMEIOT 4Yalle BCEro
OTpPULATENBbHBIM 3apsA]l W HaXOASATCS BO B3aUMHOM OTTAJKUBAHHMM, IO3TOMY HE
ocenaroT. PeareHt (KoaryssHT), A0OaBI€HHBII B BOAy (Ipolecc MPOTEKAaeT B
CMecHTeNe), 00pa3yeT TMOJOKHUTEIbHO 3apsyKEHHbIE HOHBL. JTO CIIOCOOCTBYET
B3aMMHOMY TNPUTSHKEHUIO MPOTUBOIIOIOKHO 3apSHKEHHBIX KOJUIOMAOB UM IPHUBOJUT,
KaK TI0Ka3aHO Ha CXeMe, K 00pa30BaHMI0 YKPYMHEHHBIX YACTHI] WM, KaK X MPUHSITO
Ha3bIBaTh, «XJIOMBEBY B KAMEpaxX XJIONbEOOPa30BaHMUS.

JIJis oCyIIecTBICHHSI TEXHOJIOTUYECKOTO Tpollecca KOAryJasiliid B KadyecTBe
Koazynanmoeé TIPUMEHSIOT  cepHokucibli  amomunuii  Al2(SO4)3  18H20,

cepHokucioe 3akucHoe xene3o FeSO47H20 u T.1.

Jnst  ummencugukayuy TPOUECCOB  KOA2YIAyuu WHOTAA  TPUMEHSIOT
CIIEHHAIIbHBIE XUMHUYECKUE PEAreHTbl — (hIoKynanmel (aKTUBHAs KpEMHUEBAs

KHCJIOTa U MOJUAKPUIaMK), CIOCOOCTBYIOLIME 00PA30BAHUIO KPYITHBIX XJIOMbEB.

OcBeT/ieHne
VYnaneHue B3BELIEHHBIX BEUIECTB M3 BOJIbI (0céemjieHue) OCYLIECTBISETCS
IyTEM OTCTAUBAHUS €€ B omcmounHukax. 110 HampaBiICHUIO IBUXKECHUSA BOJIbI
OTCTOMHUKH OBIBAIOT TOPHU3OHTAJIbHBIC, paJvalbHbIC, BEpPTHKAIbHBIC. JlIId
MOBBIIIEHUS  3((PEKTUBHOCTH  OCBETJICHHS ~ TOPH30HTAJIbHBIC  OTCTOMHUKH

000pPYIYIOTCSl MIOHKOCOUHBIMU IJ1IEMEHMAMU.
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Oceemaumenu co 636eUWIeHHbBIM C/l0eM O0CAOKA TPEIHA3HAYECHBl IS
MpeBAPUTEILHOTO OCBETICHUS BOJBI Niepe] (GUIBTPOBAHUEM U TOJIBKO MPH YCIOBUU
IPEABAPUTEIBLHOIO KOAryJIUPOBAHUS.

Quavmpul. /{151 1i1yOOKOr0 OCBETIEHHUS BOJbI IPUMEHSIOT (PUIIBTPHI, KOTOPBIE
CIIOCOOHBI yJaBJIMBaTh W3 Hee MpaKkTUYeCcKu Bce B3BecH. CyIIECTBYIOT TaKke
GUABTPBI U 711 YACTUYHOM OYMCTKHU BOABL. Duibmposanue BOJbI Yepe3 3€PHUCTHIC
Marepuanbl MO3BOJSET YIY4YIIUTh €€ KayecTBa M JOBECTH HX J0 TpeOyeMbIX
CTaHJAapTOB, TMO3BOJSIOIIMX HCIOJIb30BaTh €€ Uil NUTheBBIX uenel. Croi
(UIBTPYIOIIETO MEJKO3EPHUCTOIO MaTepHalla 3aJep>KMBAET COAEpKalIuecs B BOJE
JaCTHIIBI MEJIKOM B3BECH.

B kadectBe GuibTpylomero Marepuaiga MNPUMEHSIOT KBaplEBBIA TMECOK,
rpaBuil, 1poOJIEHBI aHTPALUT U IPYTU€ MaTepUabL.

Baxmneiimelt xapaxmepucmukoti paboThl (PUIBTPOB SIBISIETCS CKOPOCHLL
¢unvmposanus, B 3aBUCUMOCTH OT KOTOPOH (UIBTPHI MOJPA3AEIAIOTCA Ha
meonennvle (0,1 — 0,2), ckopwvie (5,5 — 12), ceéepxckopocmuvie (25 — 100 m/9).
O4KCTKY CKOPBIX (GUIBTPOB MPOU3BOJIAT, UCXO/IS U3 OMbITA UX AKCILTyaTamuu, 1 — 2
pasa B CyTKH (B MaBOAKHU Yalle).

[Ipu >TOM MPOMBIBKY (PUIBTPYIOIIETO MaTepuajga OCYIIECTBISIIOT OOpaTHBIM
TOKOM YHCTON BOJIbI, TIOJIaBa€MOM CHU3Y uepe3 apeHax. [Ipu mpombiBke GUIBTP
BbIKJItOUaeTca u3 padotel. [IpombiBka mmutcs 5 — 7 MuH. CKOPOCTH MPOMBIBKH
¢bunpTpa B HECKOJBKO pa3 OoJibllie CKOPOCTH (PMiIbTpoBaHuA. Boma B3MyuuBaer
MEeCOK M MHTEHCHUBHO MPOMBIBAET €ro OT MOCTYNUBIIUX B Mpolecce (QpuibTpoBaHUs

3arpsizHeHuil. [IpomMbIBHas BoAa OTBOAUTCS Yepes xkenooa.
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BricoTHast cxema mpoliecca OUUCTKH MPEACTaBIeHa Ha puc.3.6.

PearenTni

1
—0

Puc.3.6. Boicomnas cxema 6000npoB0OHbIX OYUCHHBIX COOpYceHull: 1 — HacocHas
cmanyus 1 noovéma, 2 — peacenmmuoe Xxo3alicmeo,3 — cmecumenv, 4 — kamepa
X710nbeobpazo8anus;, 5 — omcmounuxku; 6 — uirempsl, 7 — pezepsyap yucmou 800bl;

8 — nacocnas cmanyus 2 noovéma

O0e33apa:xxuBaHue BOJbI

B CcOBpeMEHHBIX OYHCTHBIX COOPYKECHHSX  00€33apaKMBaHUE  BOJbI
MPOU3BOAMUTCS BO BCEX CIIy4asiX, KOTJa HCTOYHUK BOJIOCHAOXKEHMSI HEHAJECKEH C
CaHUTAapHOU TOYKU 3peHus. O0e33apakMBaHUE MOXKET ObITh OCYIIECTBIICHO IyTEeM
XJIOPUPOBAHUS (XJIOPOM, TUIIOXJIOPUTOM HATpPHs), O30HUpOBaHUs, Y D-001ydeHus u
Ap.

Xnopupoesanue.

XnopcozaepiKaiiiue peareHTbl BBOJSAT B TPyOOIpoBo 1 (hUILTPOBAHHON BOJBI, a
JUTSI TOA3EMHBIX BOJI, HE TIOJIBEpraeMbIX 00paboTke, — mepe] pe3epByapaMu YUCTOM
BoJibl. KOHIIGHTpanusi ocmamounozo c600600H020 XJjopa B Boje, 3a0upacMou u3
pe3epByapoB UMCTON BOMBI, JODKHA ObITh He MeHee (0,3 u He Oosiee 0,5 mr/im,
KOHIICHTpAIUs CBsI3aHHOTO XJiopa— He MeHee 0,8 u He 6osee 1,2 mr/i.

baxkmepuuuonoe oonyuenue( ynompaguonemosoe ooayuenue — YDQ0)

O06e33apaxuBaHue ¢ MOMOIIBI0O OAKTEPUIIMIHOTO OOJyUYCHUSI MPUMEHSIOT JJIs
MO3E€MHBIX BOJ MPHU YCIOBHUH IMOCTOSHHOTO COOIOJCHUSI TpeOOBAaHUM CTaHIapTa HA

NUTHEBYIO BOAY MO (PU3UKO-XUMHUYECKUM TMoOKazarensiMm. [Ipu 3ToM KoIu-MHAEKC
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oOpabaTeiBaeMOM BOJBI H0KEH ObITh He O60see 1000 en/n, cogepxaHue xeae3a— He
6omnee 0,3 mr/m.

O3onupoeanue.

O30oHUpOBaHWE C IEIbI0 00e33apaKUBaHUS BOJBI TNPHUMEHSIOT TPHU
CIeIMaIbHOM OOOCHOBAaHMH M TPH OTCYTCTBHU OMNACHOCTH YXYIIICHHS KadyecTBa
BOJIBI B ceT. HeoOxoaumasi 0o3za 030na 11l BOJ NOA3EMHBIX MCTOYHHKOB— 0,75—1
M1/, QUIbTPOBaHHOM BOJABI— 1—3 Mr/a1.

Ymazuenue 6oowi.

YMsardeHue BOABI — TPOIECC TIOHIKEHUS €€ YKECTKOCTH, OOYCIOBICHHOM
HaJUYHEM COJICH KalbIMs U MarHus. MeToj CHUKEHUS KECTKOCTH BOJIbI BEIOMPAIOT,
HUCXO0as W3 TpeOOBaHUM K KavyeCTBY yMsrdaeMod BOJIbI (TJIYOMHBI yMSATYEHUS) W
TEXHUKO-DKOHOMHYECKUX 000CHOBaHWW. B mMpakTWke BOIOMOATOTOBKH ITOTYYHIIH

pacipoCTpaHEHUE CICAYIONIME METOAbl YMSITUCHUS BOJbL: peaceHmHbll, KAMUOHHbIU

u JIp.

3.5 HapyxHasi BOZONIPOBOJIHASA CETh.

Booonposoonas cemv — 3TO cucrema TpPyOOIPOBOJIOB, OHA COCTOHWT U3
BOJIOBOJIOB, MAaruCTPajdbHBIX W PaCHpPEACTUTEIBHBIX TPYOOIPOBOAOB, IMOJAOIITUX
BOJIy MTOTPEOUTEITIO.

Hauepmanue ¢ naane BOMOBOJOB W BOJOIPOBOJHOM CETH ONPEICIISIETCS
B3aMMHBIM PACTIOJIO)KCHHEM HCTOYHHWKA M 00BEKTa BOJOCHAOKCHUS, TJIAHUPOBKOM
3aCTpOiikd, penbeoM  MECTHOCTH, TPYHTOBBIMH  YCIOBUSMH, HaJIUYUEM
HUCKYCCTBCHHBIX W €CTECTBEHHBIX MPEIMATCTBHM, TpeOOBaHUAMH K OOECIICUCHUIO
Oecrniepe0oitHOrO  cHaOXeHUsT BOJIOM MOTpeOuTened, KpardyallluMu  IyTAMU
TPAaHCTIOPTUPOBAHUS BOJIBI.

B000600bt — TpyOONIPOBOABI OOJBIIOTO JauaMeTpa 0€3 MPUCOCTUHEHUH U
OTBETBJICHUH, TPAHCIIOPTUPYIOT BOAY MEXKIYy OCHOBHBIMH COOPYXEHUSMHU CUCTEMBI:
BO7103a00poM, HacocHOU ctanmmen 1 mogséma (HC 1), ouncTHBIMU COOPY>KEHUSIMH,
pesepByapoM uwmctoii Boawrl (PUB), Hacochoit cranmuedt 2 mnoaséma (HC 2),

BoioHanopHo# Oamnelt (BB). OObI4HO MPOEKTUPYIOT HE MEHEE , UEM B JBE HUTKH.
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Mazucmpanvnvie mpyoonpoeoowst — CiyXatT 1Jisl TPAHCIIOPTUPOBAHUS BOJBI 1O
Hacen€HHOMY NyHKTy. [lo koHurypanuum MaructpanbHbIE BOJONPOBOJHBIE CETH

OBIBAIOT mynukosvie (pa3BETBICHHBIC) U Kobyesvie (puc.3.7).

a) Tynuxossie ceru

Q1 HAacoCcoB ; o\
o)

BonorianopHan
Saunn

6) Konsyessie ceri

1
2 r |3
' A" -l
— '—- T . l—- —-—— e e
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Hacocos i 14
| |
—— i— Lo '— om—
[ S 1
> 6 Bogorsianopran
SawHn

Puc.3.7. Cxemvt 6000npo8ooHbIX cemetl

Tynukosvie cemu JONMYCKAETCS MPUMEHATh [JIs1 HEOOJbIIMX HACEIEHHBIX

MYHKTOB, JOMYCKAIOIIUX MEpPEephIB B mojaade Bojabl. OHU AEIIeBie, YEM KOJIbIIECBBIC,
HO MEHee HaJEKHBI B TOJIau€ BOJIBI, MOXKET HAOMIOAThCS YXYAIICHHE KauyecTBa
BOJIbI Ha KOHIIEBBIX y4YacTKax, THAPABIMYECKUE YIaphl, MpoMep3aHue. Takue ceTu
MPOCKTUPYIOT npu ouamempe mpyd6 oo 100 mm. JITvHA TYNUKOBBIX Yy4YacTKOB
nonyckaercst He Oosiee 200 M, ecnu Gonee 200 M, TO B KOHIIE YCTaHABIUBACTCS
pecyaupyrowas EMKOCHb.

Konvyeswvie cemu YCTpanBaroT, KaK IIpaBHIIO, sl TOPOACKHX H

IMPOU3BOACTBCHHBIX BOAOIIPOBOJOB. Onu umeroT 60J'IBH_IyIO HpOTSI)KéHHOCTB, HO
00eCeYnBaroT HCTIPCPBIBHYIO IIOJA44Yy BOJbl, MCHLIIC IIOABCPIKCHBLI aBaApUsSIM H

TUIPABIMYECKUM yAapaM, He TPOMEP3atoT, T.K. BOJIa LIUPKYJIUPYET.

Pacnpedenumenvhbie cemu moaroT BOAY K 3/IaHUSIM U COOPYKEHUSIM.
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[Ipy mnOpoeKTHpOBAaHMM M TUAPABIMYECKOM pacyeTe BCE JIMHUU CETH
o0o3HavaOTCs IMdpaMu ¥ YCIOBHO pa3JENSIOTCS Ha MacucmpaibHvie WU

pacnpeoenumevHble.

Tpaccupoexka cemeii. llpu mpaccupoeéxke (pacloOJIOKEHUH) MAarucTpaneu
CTpeMsTCS K TOMY, 4YTOOBI Mojadya BOJbI B OTHEIbHBIE palOHBI TOpoJa U K
OTJICJIbHBIM KPYITHBIM MOTPEOUTEINSIM MTPOXOIUIIa KpaTyaiiuM myTeM. TpaccupoBKy
TpyOONPOBOJOB HAYMHAIOT TOJBKO IIOCJAE TOr0, KaK ONpPENEJIEHO MECTO
PaCIIOJIOKEHUS HAIOPHO-PETYIUPYIOMINX EMKOCTEH.

HDM npoekKmuposearnuu 6’0()01’117080()Hblx MClZLtCI’I’ll)ClJZ@ZZ cienyer

PYKOBOJICTBOBATHCS CIIEIYIOIIMMU IIPABUIAMM:

— I'naBHBIE MarucTpaiay JOJDKHBI HampaBisATbCS K Haubojee KpYMHBIM
MOTPEOUTENSAM U K PErYIUPYIOLIUM EMKOCTSM;

— Kombua, oOpa3yemble MarucTpaiasiMd JOJDKHBI MUMETh BBITAHYTYIO (opmy B
HaIpPBJIEHUU OCHOBHOI'O JIBUKEHUSI BOJIBL;

— Maructpanu JAOKHBI NPOXOAUTHh MO Haubojiee BO3BBIIMIEHHBIM TOYKaM
penbeda, 4To Mo3BoJIsieT 00ECeYnTh MEHBIIIEE JaBJeHUE B TpyOax (co3maHue
Haropa);

— Yucno mMarucTpanei 10JKHO ObITh HE MeHee 2-X, IPOJIOKEHHBIX MMapajiebHO
Ha pacctostHun 400-600 M Apyr OT Apyra U COEIUHATHCA NEPEMBIYKAMM YEPE3
kaxaple 500 - 800 M, KOTOpbIe CiyXaT [Jsi Iepeladyd BOJbl W3 OJIHOU
Maructpanu (mpu aBapuu) B Japyryro. llpum HOpmanbpHOUW pabote cetu
nepeMbIuKH 3arpyxeHsbl cinado. [lepepacnpeneneHue mOTOKOB MPOU3BOAUTCS B
KaMmepax MepeKII0ueHUs, yCTAaHOBICHHBIX Ha CETH.

— Pacnonoxxenne Maructpalied JOJDKHO OBITh  PAaBHOMEPHBIM MO  BCeH
TEPPUTOPHH.

[Tpoknaaka maructpaiell — Moja3eMHasi, BIOJIb JOPOT, MapajuieNbHO JIMHUU
3aCTPOVIKH.
Ilepeceuenune ¢ kene3HbIMU M ABTOMOOWJIBHBIMHM JOPOTaMH - IO HPSIMbIM

YTJIOM.
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TpyOompoBoabl TpU TMEPECEYCHUH C IKEIC3HBIMU U aBTOMOOWIHHBIMH
JIOpOTaMH CJIEAYeT MPOKIAAbIBATh B BOAOIPOMYCKHBIX TPyOax IO HACHITISIMU WJIH B
nytenpoBoaax. I[Ipu OTCYTCTBUM Takoil BO3MOXKHOCTH BOJONPOBOAHBIEC JIMHUU
VKIaABIBAlOTCA B (PyTispe, mpencraBisonieM coboit TpyOy auamerpom Ha 300 mMm
MPEBBIIIAIOIIUM JUAMETP TPYyOOIIpOBO/Ia.

[ youna  3anosicenuss BOJONPOBOJHBIX CETEM 3aBUCUT OT  TJIyOWHBI

IIPOMEP3aHUs TPYHTA:
H3aﬂ = HHpOM.+ 0,53 M

[Ipyn Hempomep3aeMOCTH TPYHTA MUHUMALbHAA 27AYOUHA 3an0xcenuss 1 m nis
3aIIUTHI OT MEXaHUYECKUX MOBPEXKICHUM.

[Ipyn mpoknanke ¢ KaHAIU3ALMOHHBIMH CETSMU BOJOIPOBOJ IMPOKIIAIbIBAIOT
ébluie HA PACCTOSIHUU OT CTEHKU TPYObI He menee 0,4 m.

B ciyuae npokiaiku Huowce KaHAIW3AUOHHBIX CETEN BOJOMPOBO 3aKIOYAOT
B hyTisip u3 cmanvrou TpyOBbI.

Paccrosinue B cBeTy Mexay coO0i BOAOIPOBOIHBIX TpyO He MeHee 0,2 M.

XO34MCTBEHHO — MHUTHEBOM BOJOMNPOBOJ 3alPEIICHO MPOKIAABIBATH 10
KJIaOMIIIaM, CKOTOMOTUJIbHUKAM U T.I1.

[lepen npoxnaokou BOJOMPOBOAHBIX TPYO MPOU3BOIAT Pa3OUBKY TpaccChl
BOJIOIIPOBOJTHOW CETH HA MECTHOCTH. Tpaccy U OTMETKH 3aJ105KEHUS BOJOIIPOBOJAHBIX

TpyO YBSI3BIBAIOT C PACIIONOKEHUEM TPYO, KAHAJIOB U TOHHEJIEH NHOTO HA3HAYEHMUSI.

Mamepuanwl cemeii.

Tpyowi. [Insg CTPOUTENBCTBA HANOPHBLIX BOJOBOAOB M CETEH NPUMEHSIOT
CTaJIbHbIEC, YYTYHHBIE, aCOECTOLIEMEHTHbIC, IJIACTMACCOBBIEC, KEIe300€TOHHBIE, W3
BBICOKOTIPOYHOTO uyryHa ¢ mapoBuaHbM rpadutom (BULLI) u agpyrue tpyOsr. s
Oe3nanopuvix BOJOBOJOB HCHOJB3YIOT OETOHHBIE TPYOBI, OTKPBITHIE KaHAIbl W3
0eToHa, kele300€TOHHBIC TPYOBI, 3eMIISTHBIC C OJICkKIO0N JHA W OTKOCOB Pa3JIMYHOTO
TUna. AHanMM3 JOCTOMHCTB W HEIOCTATKOB TPYO pa3IWYHBIX THUIIOB TO3BOJISET

IMPpaBUJIbHO IIPOU3BOJUTH UX BBI60p AJI IPUMCHCHUSA B KOHKPETHBIX YCIIOBUAX.

Konooyvi. Ha BononpoBOAHON CETH yCTAHABIMBAIOTCS KOJOAUBI, B KOTOPBIX
27



pasmewaemcs apmamypa. Komoamsl UIMEIOT TOPIOBHHY (BEPXHSS 9acTh) U pab0ovyro
kamepy (HwkHsA yacTh). Komoanel Ha Hapy)KHOW BOJONPOBOJHOM CETH
NPOEKTUPYIOT U3 MOHOJIMTHOTO U cOOpHOTO skene3o0eToHa. Hanbonee coBepiiieHHbBI
¥ DKOHOMUYHBI MIPH MACCOBOM CTPOHUTEIHCTBE COOPHBIE KeNIe300€TOHHBIE KOJIOIIIbI

Kpyrioit popmbl. OCHOBHBIE YaCTH KOJIO/IIA MPUBEIEHBI Ha puc.3.8.

Puc.3.8. YcTpolicTBO BOIOIPOBOIHOTO KOJIOAIA B CYXUX TpyHTaX: 1 — dic.0.konbya ¢
eudpousonayueti, 2 — nauma nepekpvimus;3 — ommocmka, 4 — ckobwvl xodogvle, 5 —
NAUMA OHUWA HA YMPAMOOBAHHOM Cl0€ ePYHMA, 6 — uy2YHHbIl JI0K C KPbIUKOU, 7 —

mpybonposoowl.

B He 3aMOLIEHHBIX MeCTax IOPOr JIIOKHA KOJIOALEB JOJDKHBI HE3HAYUTEIIBHO
BO3BBIIIATHCA HAJl MOBEPXHOCTHIO 3EMJIM C YCTPOMCTBOM OTMOCTKM HIMPUHON 1 M
BOKpPYI JIIOKa M C YKIOHOM OT Hero. Ha mpoe3:xked yacth yiIumel C
YCOBEPLICHCTBOBAHHBIM IIOKPBITUEM JIFOKM pPacIoiaraldT Ha OJHOM YPOBHE C
ITOBEPXHOCTBHIO MOKPBITHS.

[Ipy  HaMMUMM  TPYHTOBBIX  BOJX  BOJOHEIPOHMIAEMOCTH  KOJOJLEB
obecrieunBaeTCsl TUAPOU3OIISIIIMEH JHA U CTEHOK Ha BHICOTY He MeHee 0,5 M BhIlIe
ypOBHS 3TUX BOA. [IpoeMbl B CTEHKaX KOJIOJIEB, Yepe3 KOTOPbIe MPOXOISAT TPYOBI,

3a4CJIbIBAIOT HpOCMOJ’ICHHOﬁ NpAAbIO U aC6eCTOHeMeHTHI)IM PaCcTBOPOM.

Apmamypa. Ins oOecrieyeHuss HOPMaJIbHOM SKCIUTyaTalldd BOAONPOBOIHAS

CeTb J0JKHA ObITh 000pYI0BaHA apMaTypoOH.
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Ha Hapy>XHBIX BOJONPOBOJHBIX CETSIX HNPUMEHSIOTCS CIEAYIOIINE MuUnbl
apmamypbl: 3a10pHasi, BOJOPa300pHasi, IpPeI0XPaHUTEIbHAS.

3Cln0DHClﬂ apmamypd. ]_IJ'ISI BO3MOKHOCTH BBIKJIIOUCHUS PCMOHTHBIX YYAdCTKOB

BOJIOBOJIOB MPUMEHSIOT 3A08UNCKU U HOGOPOMHbBIE 3ameEopbl. 3aABUWKKU OBIBAIOT
muaMmetpoM 10 1200 MM ¢ pydHBIM, TUAPABINYECKUM U JIEKTPUYECKUM IIPUBOIAMMU.
[To KOHCTPYKLMH 3alOpHOTO OpraHa OHH MOAPA3NECIAIOTCS Ha MapaJJIEIbHBIE U
KJIMHOBBIE. 3allOPHBIM 3JIEMEHTOM CIY>KUT JIUCK, IEPEKPHIBAIOIINN CEUEHUE TPYOBDI.

C noMouIbio 3a08udcex, yCTAaHOBIICHHBIX Ha BOJOMPOBOJHBIX JIUHUSIX, MOKHO,
MEHSIA CTENEHb MX OTKPBITHS, M3MEHATh PACXOJ BOJABI B JIMHUSAX WJIM COBCEM
MpeKpalmaTh B HUX JIBUKCHHE BOJBI JUISI BBIKIIOUYEHUS HA PEMOHT OTJIEIBHBIX
y4acTKOB. YTOOBI CHU3UTHh BO3MOXHOCTh BOBHUKHOBEHUS B TPYyOax rUIpaBIMYECKUX
YAapOB, YCTPOMCTBO BCEM MPUMEHSEMOM HA CETH 3allOPHOW apMaTypbl OCHOBAHO Ha
MPUHITUIIE UX MOCTENEHHOTO 3aKPbIBAHMS. 3aJBMKKU OOBIYHO YCTAaHABIIMBAIOTCS B
KOJIOJLIAX.

Booopasbopnas apmamypa. Booopa3zbophvle KONOHKU YCTPAUBAIOT IS

paz0opa BOJBI M3 BOIOMPOBOJHON CETH KUTEISIMH, MPOKUBAIOIIMMU B JIOMax, HE
000pYZOBaHHBIX BHYTPEHHHM BOJOMPOBOAOM. KOJOHKM yCTaHAaBIWBAIOT Ha
MPOYHOM OCHOBAaHUU C 0053aTeIbHONM OTMOCTKOM i OTBOJA BOJBI (paguyc
nercTBUa oHOM KoJoHKKM He Oonee 100 m). JlaBieHue B ceTu JODKHO OBITH HE
menee 0,1 Ml1a.

Toowcapuvie euopanmuor (I1I) ycTaHaBIMBAIOT Ha HAPYKHOW BOJIOMPOBOIHOM
ceTu IS uened moxapotymeHus. OHM ObIBalOT HaJ3eMHBbIE W TMOJ3eMHbIE. bosee
ITUPOKOE TPHUMEHEHUE WMEIOT TIOJ3EMHBbIC THAPAHTHL. [ WAPAaHTBI 3TOrO THUMA
MOJIHOCTBIO pACTIOJaraloTcss B KOJOAIE. BpicoTa THapaHTa 3aBUCUT OT TIIyOWHBI
YKJIQJIKU TpYO U KoJjieOieTcs: B npeaenax 2 — 2,5 M. ['uapanTsl pa3MeiiarT Ha CEeTH
Ha paccrosiuun He 6onee 100 — 150 m apyr ot apyra (B 3aBUCUMOCTH OT JuaMeTpa
TpyO), 5 M OT CTeH 3maHus U 2,5 M OT Kpasi mpoe3xed yactu. JJis ucrosib30BaHus
TUApaHTa Ha HETO HABUHYMBAIOT CHCIHMAIBHOE MPHUCTIOCcOONeHne — cTeHaep. Ilpu
BpAIICHUHU €T0 PYKOSTKH OTKPBIBACTCS BOJO3AMOPHBIA KIIAllaH W BOJA IO/ HAIIOPOM

HAIpaBJIsICTCA B IOXKAPHBIC pyKaBa.
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IIpedoxpanumenvuvie Kianawvl U ycmpoticmeéa, TpEAHA3HAUYECHHBIC IS
OOpBOBI C THAPABIMYECKHM YyIapoOM B TpPyOONMpPOBOAAX, pPa3NEIAIOTCS Ha JIBE
OCHOBHBIE TPYIIIbI: NPYHCUHHBIE NPEOOXPAHUMEIbHblE KIANAHbl, TPUMEHSIEMbIE TIPU
yaapax, HAYMHAIONIUXCS C BOJIHBI TOBBIIICHUS JABJICHUS, WU 2acumenu yoapa,
NpUMEHsIEMBbIE MPU yAapax, HAUMHAIOIIMXCS C BOJTHBI TOHM)KCHUS 1aBJICHHUS.

Obpamuvie Knananvl TPUMEHSIOTCS JII TOTO, YTOOBI BOCHPENATCTBOBATH
00paTHOMY TOKY BOJIbI, POTEKAIOIIEH 1O TPYOOIIPOBOAY.

Aspayuonnsvie ycmpoticmea (6030yuiHvle 6anmy3vl) CIyXaT IS CO3JIaHHS
HOPMAJIBHBIX yCIIOBUM PaOOTBI TPYOOIPOBOJOB, KOTOPHIE HEOOXOIUMBI ISl 61YCKA
6030yxa B Ciy4ae OMOPOKHEHHUS OTIEIBHBIX y4aCTKOB TPYOOIPOBOMOB U 6bIN)CKA
6030yxa TIpH 3aMOJIHEHUH UX BOJOU. X yCTaHABIMBAIOT 8 8bICOKUX TOUKAX CUCTEMBI.

Cnycknble kpanbl (BBITYCKH) CIyKaT 1Jia cOpoca BOJAbI, PEACTABISAIOT COO0M
naTpyOoOK ¢ 3aJBUKKAMH, MPUMBIKAIONINE K HIDKHEW 4acTu TPyObl, yCTAHABIMBAIOT

Ha nOHUINCEHHbIX YIAaCTKAaX CCTH IJI UX OIIOPOKHCHHUA, OTKIIIOUCHUA Ha PCMOHT HJIH

ITPOMBIBKH. YcraHaBIuBaloTCs B KoJoAauax.

3anacHule u pezynupyrouiue emKocmu

Booonanopuvie  6awmnu. BopoHamopHble — OamHU ~ HEOOXOIUMBI IS

CTJIQXKMBAaHUS peKMMa paboThl HacocHOW cranmmu Il mombema, ompenenseMoro
PEKIMOM BOJIOTIOTPEOIICHNS. [Tpu 3HAYUTEITHLHOU HEPaBHOMEPHOCTHU
BOJIOTIOTPEOJICHNS MPAKTHYECKH TPYAHO JMOO HEBBITOJHO JOCTHYL COBITAJCHUS
noTpeOIeHNs U Moaur BOJIbl. BogoHamopHbie OanrHu Mo3BOJISIOT 00ECIEUUTh O0Jiee
WM MEHEEC pPaBHOMEpPHYIO pa0OTy HACOCHBIX CTaHIMH, TakK KakK OTHaJacT
HEOOXOJAMMOCTh B MOJa4e MMM THKOBBIX PAcXOJOB BOABI, a TaK)KE YMCHBIIUTH
JUaMETP, a CIICOBATEIHHO, 1 CTOUMOCTH TOPOJACKUX BOJOTPOBOIHBIX MAarucTpajei.
Kpome Toro, oHM CrIOCOOCTBYIOT MOBBIIICHUIO HAJIC)KHOCTH CUCTEM BOJIOCHA0KCHUSI.

Bononanopnas OamHs cocmoum w3 pe3epByapa uin 0aka, moiIepKUBaroei
KOHCTPYKIMHU (CTBOJIa). B paifoHax ¢ CypOBBIM KIMMAaTOM BOKpPYT Oaka yCTpamBaroT
YTEIUIAIONINN wamep N TPEAOXpaHEHHs] BOJABI OT 3amep3aHusa. BogonamophHble

OammrHM MOTYT OBITH BBITIOJTHEHBI M3 JKEJEe300€TOHa, KUpIW4ya, METajula U JIepeBa.
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Yame BBINONHAIOT OallHU M3 orcenesobemona. Kenezobemonnvie BOJOHANIOPHBIC
OalHU pa3ianyaroT JIBYX THUIIOB: CO CTBOJOM B BHJE CIUIOIIHOTO >K€JI€300€TOHHOTO
IIWUIMHIPUYECKOTO CTaKaHa M CO CTBOJIOM M3 OTOPHBIX KOJOHH. bakum B Takmx
BOJIOHATIOPHBIX OAITHIX TAaKXKe )KeNIe300€TOHHBIE C BOTHYTHIM THUIIIEM.

Hepessinuvie BOTOHATIOPHBIC OAITHU MPUMEHSIOT, B OCHOBHOM, Ha BPEMCHHBIX
BOJIONPOBOAx. Kupnuuynvle BOJOHANIOPHBICE OallHW CTPOSIT  OTHOCHTEIHHO
HEOOJBIION BBICOTHI, KOTJIa WX NPUMEHEHHE, HCXOJsi U3 MECTHBIX YCIIOBUH,
APKOHOMHUYECKH IIeJIECO00Pa3HO.

baxu BoOOHAmMOpHBIX OalieH BBHIMOJMHSIIOT M3 CTAIA C IUIOCKUM WJIH
chepuueckuM AHHIIEM. Bce Oosee MMpOKOEe pacmpoCTpaHEHHE IOIy4aeT
HaIpPsKEHHBIN 5KeJIe300€TOH, MOBBIIAIONINNA BOJIOHEITPOHUIIAEMOCTh O0akoB. bamiHu
00OpYyAYIOT cueHanuzayuel, Mepeaaronield MoKa3aHUsl YPOBHS BOJbI HAa HACOCHYIO
CTaHIMIO WU JUCTIETYEPCKUN MYHKT BOJOMPOBOAHOTO XO3HUCTBA.

OG6beM Gaka BOIOHATIOPHOIT GaIIHK, M°, OIpeaesercs mo GopMye:
V=V, +V,,

re:

V|, — peryaupyromuii 00beM Oaka OarHu;

V, — 3amac BOJbI /I TYIICHUS] OJHOTO BHYTPEHHETO M OJHOTO HAPYKHOTO

nokapa B TedeHue 10 MmuH (XpaHUTCs B OaKe OaIIHH MOCTOSHHO).
Perynupyromumii o0bem 0aka B % OT CyTOYHOIO pacxoAa BOJbI TOPOJOM MOKHO
ompenensaTh rpadUYecKUM TMyTeM 10 COBMENICHHBIM  CTYNEHYAThIM WM

MHTErpalibHbIM TpaduKkamM BOJONOTPEOICHHUS U TI0J1a4u BOJIbI

Pe3epesyapot 600v1. Pe3epByapbl B cuCTeMax BOJOCHAOXKEHHUS HMCHOJIb3YIOTCS
Kak peeynupyrowue emkocmu. OIHOBPEMEHHO B HHUX MOTYT XPaHUTHCS
NPOMUBONOdCApHble U asapuliHble 3anachl BojAbl. Ecin penbed MeCTHOCTH MO3BOJISIET
pacronaraTh pe3epByapbl Ha JOCTATOYHO BBICOKMX OTMETKAaX, OHU MOTYT CIYXHUTh
HANnOpHLIMU eMKOCMAMU;, €CIIA BOJy U3 Pe3epByapoOB HEOOXOIUMO IMEpeKauuBaTh K

l'IOTp€6I/IT€J'II-0, TO OHHM Ha3BIBAIOTCA 6€3Han0prlMu. B 3aBucumocTH OT Ha3HAYCHUS
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OHM MOTYT OBITh PACIIOJIOXKEHBI B PA3IMYHBIX MECTaX CHUCTEMBI BOJOCHAOKCHUS.
PesepByapsl npeonasnauaiomes nis:
o npyemMa 1 XpaHEHUs BOJbI, OCTYIAIOIIEH OT HACOCHBIX CTAHIIMM;
o (GUIBTPOBAILHBIX CTAHIIMM WM PAOHHBIX BOJIOIIPOBOIOB U BO/JIBI,

MoJlaBaeMoOM Jjajiee HaCOCHBIMH CTaAHIIMSIMU JJISI MMOCJICAYIOIICTO IMOAbEMA,

J IpUeMa CBEXEed BOJAbI, MUTAIOLIEH CHUCTEMBI OOOPOTHOIO
BOJIOCHA0KEHUS;
J XpaHEHUs PErYIUPYIOIEro o0beMa BOJIbI U MOACPKAHUS HAlopa

B cE€TH (BOJIOHAMIOPHBIN pe3epByap);
o XpaHEHUSI IPOTUBOTIOKAPHBIX U aBAPUITHBIX 3a11aCOB BOJIbI.

Pe3epByapr MOTI'YT CIIYKUTb OJHOBPCMCHHO JJIXI HCCKOJIBKUX HX ueﬂeﬁ.

Obvem pesep8yapoe 3aBUCUT OT WX HA3HAYECHUS W MPOU3BOJUTEIBLHOCTH
CUCTEMBbI BOJOCHaOXeHUs. Tak, BMECTUMOCTb BOJIOHAIMOPHBIX PE3EPBYapOB IS
XpaHEHUs PEeryJupylomero oobemMa BOJAbI, YCTPAaUBAEMBIX BMECTO BOJOHAMOPHBIX
OarieH B TeX ClydasiX, KOTjJia UMEETCS 3HAYUTEIbHOE €CTECTBEHHOE BO3BBIIICHHUE,
OTIpEIENSIETCS TaK ke, KAK BMECTUMOCThH 0aKOB BOJIOHATIOPHBIX OallieH.

Obvem pezepgyapos uucmoii 6oder (PUB) mpu cTaHIMSIX OYHUCTKUA BOJBI

(buABTPOBATBHBIX ~ CTAHLHUAXK) OOYCIOBIMBACTCS  PErYJIHPYIONIUM  OO0BEMOM,
HEOOXOJAMMBIM JUIsl BO3MEIICHUSI Pa3HUIBI MEXKIYy PAaBHOMEPHOW TMojadel BOJbI
(GUIBTPOBAIILHON CTAHIIMEH M OTKAYKOW €€ HaCOCaMH CTaHITUH 2-TO MOAbEMa B CETh.
Perynupytromumii 06beM pe3epByapa ONpPEeNsioT 0 COBMEIICHHOMY CTYIEHYaTOMY
VI MHTETpaJbHOMY TpaduKy MOJa4d BOJBI (GUIBTPOBAILHON CTaHIIMEH U OTKAYKH
ee Hacocamu. B pesepByapax 4MCTOM BOJIbI OOBIYHO XPAHUTCS TAKKE 3arac BOABI JIS
TEXHOJIOTMYECKHX I1eJIEH OUMCTHOM CTaHINH (MPOMBIBKU, (GUIBTPOBKHU U Jp.) U 3arac
BOJIBI Ha CITy4yail TYIICHHS MOKapa MPOJI0KUTEIBHOCTHIO 3 Y.

PezepByapbl MOTYT OBITH COOPY>KEHBI U3 KHPIIMYA, €CTECTBEHHOTO KaMHS M
xene3zo0eroHa. B HacTosiiiee Bpemsi HanOoliee pacipoCTPaHEHBbI Kene300€TOHHBIE
pesepByapbl KPyrioil (BMecTHMOCTBI0 10 2000 M°) U IpsIMOYTONbHOI (IIpH GObIICH

BMecTUMOCTH) GopMbl. [lepekpbITHe Takux pe3epByapoB MOKET ObITh MOHOJUTHBIM
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WM COOpPHBIM, OATIOYHBIM WK 0€30a7109HbIM, TUIOCKUM. CTEHKU W JTHUIIE JOJKHBI

OBITH XOPOIIO THIPOU30THUPOBAHBI.

OcHognvie céedenus no pacueny 6000npoOGOOHBIX CEMell U COOPYIHCEHU.

l'uopasnuueckuii pacuem BOJONPOBOAHBIX CETEH BBINOJIHAIOT C YEIblo
Olpe/eNieHUs] MOTEPh Halopa B HUX U JUaMETpoB TpyO ydacTkoB ceTH. [loTepm
Haropa HEoOXOJUMO 3HaTh JUIS OIpPEAEJCHHUS BBICOTHI BOJOHAIIOPHON OalllHu U
Hamopa HacocoB. BogompoBojgHas ceTh JO/DKHA OBITH pAacCUUTaHa Ha Cllydad

HauboIbUWe20 8000nompedIeHUs 1 MOMEeHmMa nodcapa, COBIIAIAIOIIETO 110 BPEMEHH C

4acoM MaKCHUMaJIbHOro BojomnotpedneHust. [lpu omnpenenenuun ouamempos mpyo
JUHUN CETH HEOOXOIWMO BBIUMCIUTH PACUCTHBIC PACXOJbl BOMBI JUIA ITHX JUHUH,
T.€. KOJMYECTBO BOJIbI, KOTOpOE OyAeT MpOTEeKaTh MO HUM B PACUETHBIE MEPHOIBI
pabOThI CUCTEMBI.

B ropojackux BOJONPOBOJHBIX CETAX MPUHUMAETCI CXEMa PABHOMEPHO20
pacnpeneneHuss oTOopa BOABl Ha XO3SHWCTBEHHO-NUTHEBBIC HYXKIbl HACEICHUS.
Pacxompl BOABI KPYITHBIX MPEANPHUATHI pacCMaTPUBAIOTCA KaK cOCpedomouetHbvie B
OTIpEICIICHHBIX Y3JIax.

Pacxon, mpuxonmgmmiica Ha | M JIMHBI CETH, HA3bIBACTCS yOeIbHbIM.
[IpunuMaeTrcs, 4YTO pacxod BOJBI Ha KaXJOM YydYacTKE MarucTpajibHOM ceTu
MIPOTIOPITMOHAJICH €0 JITTMHE. JTOT PacX0/1, Ha3bIBACTCS nymeebim. Kaxplii y4acToOK
ceTu (KpoMe KOHIIEBBIX), MTOMUMO TYTEBOTO pPacXojaa TMPOIMYCKACT MPAH3UMHbLIL
pacxoji, HEOOXOIUMBIN JUIsI TMUTAHUS TOCIEAYIOMINX Y4acTKOB. OpUEHTUPOBOYHO
ouamemp TpyO WHOTAA BBIOMPAIOT IO 9KOHOMUYHBIM CKOPOCTSM, COCTaBIISIOIIAM
0,5—2 m/c.

B mpaktuke pacdyeToB nomepv Hanopa CYUIECTBYIOT TaONMUIBl (TaOJUIIBI

[IIeBerneBa), MO3BOJIAIONIKME ONPEACIATh motepu Hanopa: h = il.

Boaxocnadxkenue (pOHTAHOB
Donmanvl — BAXHBIA JJIEMEHT WHXCHEPHOTO OJaroycTpONCTBa TOPOJCKHUX

tepputopuii. OHU UMEIOT OOJBIIOE CAHUTAPHO-TUTMEHUYECKOE U aAPXUTEKTYPHOE
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3HaueHue. CyIECTBYIOT JIBE CXEMbl BOJOCHAOXKEHHsS (POHTAHOB: MPSIMOTOYHAS U
000poTHasl.

IIpsimomounoe 6o0ocuaboicenue UCTIONB3YIOT IJII CPABHUTEIBHO HEOOJBIINX
(GhOHTAaHOB C pacxoJ0M BOAbI A0 3... 5 ji/c.

Obopomnoe 6000cHab;ceHue TIPUMEHSIOT [JIi (OHTAHOB C  OOJIBIIMM
BOJONOTPEOIEHUEM. DTO 3aMKHyTass ceTb. OHTaHHBIE CTPYH BOJbI MOJYYarOT
TpeOyeMblii Hamop OT HAacoCOB, KOTOpPbIE YCTAHABIMBAIOT B CIEHHUAIHLHOM
INOMEIIEHUN — MAIIMHHOM 3ajle, PacHOJIOKEHHOM, KaK IpaBUjIO, B IOJBaJIbHOM
MOMEIIIEHUH OU3JIeKAITNX JOMOB.

Cucrema BojOCHaOXeHUS! (POHTAHOB BKIIIOYAET B C€0Sl pacHpelleUTENbHYIO
CeTb TPYOONpoBOJOB, (DOHTAHHBIE HACAAKU pPa3IUYHOW (HOPMBI, 3alOpPHYIO U
PETYIUPYIONIYI0 apMaTypbl, TMOJAIONIMA W LUPKYJIUPYIOMUNA TPyOOTPOBOIBI,
BBIIIYCK, HACOCHYIO YCTaHOBKY, NPUEMHBIM pe3epByap. PacnpenenurenbHylo ceTh
paccuuThHIBAlOT Ha MaKCUMalbHBIA pacxoi BoJbl. DOHTaHHBIE HACAIKU BIMSIOT Ha
BBICOTY, (GOpMY UM TpaeKTOpui0 mojera cTpyd. HeoOxoaumelii Hamop nepen

(hoHTAaHHOW HACAIKOW OMPENEIISIOT PACUETOM.

KoHTpoJIbHBIE BOIIPOCHI.

1. JlaiiTe CpaBHHUTEIbHYIO XapaKTEPUCTUKY CHUCTEM BOJIOCHAOXKEHMsSI TOpoja C
MMOBEPXHOCTHBIM U TTOJA3EMHBIM BOJIOMCTOYHUKOM.

2. Kakue B0m03a00pHBIE COOpYXKeHUs g 3a00opa BOABI W3 TMOBEPXHOCTHBIX
VMCTOYHHUKOB BbI 3HaeTE?

3. OT KakuX OCHOBHBIX ()aKTOPOB 3aBUCHUT BHIOOP BOJ103a00PHOTO COOPYKEHUS IS
3a00pa BOJIbI U3 MOJ3EMHBIX UCTOUYHUKOB?

4. B dem coCTOMT Ha3HAUYECHHE U MPUHLHUI PaOOTHI BOJOHATIOPHOM OarHu?

5. Kakoro Tuma Hacochl YCTaHABIMBAIOTCA HA HACOCHBIX CTAHIHUSIX IEPBOrO H
BTOPOTO NMOABEMOB?

6. JaiiTe XxapakTepuCTHKy MaTepuajiaM BOJOMPOBOJHBIX TPYyO, MPUMEHSIEMBIX B
MPAKTHKE BOJOCHAOXKEHUS TOPOIOB.

7. TlepeunciuTe OCHOBHBIE METOIbl M COOpPYKEHUS MO O0OpabOTKe BOJBI U3
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IMOBCPXHOCTHBIX HCTOYHUKOB JIJIA XO3SIMCTBEHHO-ITUTHEBBIX ueneﬁ.

8. Ilepeuncnure OCHOBHBIE MTPABHIIA TPACCUPOBKHU BOJOTPOBOTHBIX CETEH.
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