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Cpok cnayu 3agaHusi: 0(pOPMJIEHHYI0 BBINOJHEHHYIO Pa0d0Ty c/1aeM 04YHO, B IeHb BbIX0/1a HA 0YHOE

oﬁyqe}me B COOTBECTCTBHHU C PACIIUCAHUEM.

CamocrosiTesibHas1 padora

1.A3yunTe ONMOPHBIM KOHCHEKT MO TeMe «CxeMbl BOJIOCHAOKEHUS THAPOYCTAHOBOK. /(paxHblii
crmoco0d pa3padoTKu pocchIen».

2.0dopmuTe KOHCIEKT B padoueii TeTpaau.



CxeMblI BOIOCHA0KeHUSI THAPOYCTAHOBOK

Bonocnabxenue ruipoycTaHOBOK OCYILIECTBIISICTCSI CAMOMEUHbIM, HANOPHLIM U KOMOUHUPOBAHHBIM CNOCOOAMU.

BonocHabxenne Moxxet ObITh npsamsim (puc. 9.1) unu ¢ kpyzoo6opomom eoowt (puc. 9.2). B nepBom ciydae Bojia UCIOIB3YyeTCs B MpoIecce padoT OJIUH pa3,
BO BTOPOM — HECKOJIbKO pa3. [IpsiMoe BogocHaOXeHHME OCYLIECTBISIETCA OT PEK, pyubeB, o3ep. Ilpu HemocTaroyHOM eOUTE BOJOMCTOUHUKA YCTPauWBaAIOTCS
BOJIOXPaHWINILA, YACPKUBAIOLINE BECCHHHUE WM JTUBHEBbIE BOJbI. MHOTAA /1St 9TOM 1IN UCTIONb3YI0TCS IPYHTOBBIE U apTe3UaHCKUEe BOJBI.

]

Puc. 9.1. Cxema mpsaMoTo BOZOCHAOKEHUS HA YTOIHHOM Kaphepe:
| — HacocHast HepBoro MogbeMa; I —HaCcOCHasi BTOPOTo MOAbEeMa; 3 — 3eMIISCOCHAsl YCTaHOBKa; 4 — TUAPOOTBAI; 5 — BOAOBOI; 6—ITyJIbNOBOX; 7 — peKa

Puc. 9.2 a. CxeMbl BOJOCHAOKEHUS THIPOMOHUTOPHO-3EMJIIECOCHBIX YCTAHOBOK € Puc. 9.2. 6. CxeMbl BOIOCHAOKEHUSI THIPOMOHUTOPHO-3EMJIECOCHBIX YCTAHOBOK
Kpy200060ponom 600bl. , ¢ KpyroooopoTroM v moAnuTKOi

1 peka (pyueii); 2 —IepeMbIuka; 3 —HAaCOCHAsI CTAHIUS MOANUTKH, 4 — HACOCHAs CTaHIUs; 5 — BOJ0BOI; 6 — Kapbep; 7 — THAPOMOHHUTOOHO - 3€MJIECOCHBIC YCTAHOBKH; 8 — IMyJIBIIOBO;
9 — rumpootsair;, 10 — BOAOCOPOCHBIE KOJIOIIIBI




B kauecTBe UCTOYHMKA BOIOCHAOKEHUS UCTIOIB3YIOTCS TAK)KE BOJBI IIIAXTHOTO BOAOOTINBA (puc. 9.3).

Puc. 9.3. Cxema BomOCHAOKEHUSI THIPOYCTAHOBOK C UCTIONB30BaHIEM

IIaXTHOTO BOJIOOTIINBA
1 — mraxTHBIN BOJIOOTIMB; 2 — MOJBOJIIIEE PYCIIO; 3 — BOJAOHAKOIHUTEIb;
4 — HacocHast CTaHLMs; 5 — BOJ0OBOA; 6 — I'MAPOMOHHUTOD; 7 — 3eMIIeCOCHast
YCTaHOBKA; 8 ~ mynbnoBox; 9 — CKBaXKHHA

Camomeunas nooaua 600bl BO3MOXHA IIMIIb TPH COOTBETCTBYIOIIEM peibede
MECTHOCTH. B 3TOM cityuae Bojia 10 KaHaBe WJIM JIOTKaM TOJAeTCsl CAMOTEKOM B ITPHEMHBIN
0aK WM B PacxXxoJHOE BOJOXPAHWIHMIIE, PacrojaraeMoe Ha HEOOXOJWMOM BO3BBILICHHU.
Jlanee Boja 1o Tpy0am MOABOAMTCS K THIPOMOHUTOPAM.

Haubonee pacnpocTpaHEHBI cXembl 6000CHAOMHCEHUA C KPY200HOpOmMomM 600bl U ¢
Kpy2oobopomom u noonumkou. llpu BOJOCHAOKEHHMH C KpPYrooOOPOTOM  BOJIBI
BOAOXPAaHUIIUIIC IICPUOANYCCKHU ITOAIMUTBIBAIOT : BOI[OI>'I.

Crnoco0 BoJtoCcHAOXKEHHs BHIOMPACTCS B KaXKJOM OT/IEIHHOM CIIy4dae B 3aBHCHUMOCTH OT
HaJIN4ud BOABI U €€ pacxoda.

JIJist yMeHbIIIeHUsT cOpoca OTpadOTaHHOM BOJIBI IPUMEHSIIOT CXEMY ¢ KPyrooOOpOTOM BOJIBI.
B sToM ciyyae BHeIIHUI BOJIOMCTOYHHK MOIMOIHSAET TOJIBKO MOTEPH BOBI B 3a00€,
BOJIOOTBOJIHBIX KaHaBaX, OTBAJIaX, IPU HUCIIAPSHUH B BoJ0eMax u (pHIbTpaluU B
BOJOXPaHMIHILE.

q)I/IJII)TpaIII/IOHHI)Ie MOTCpU BOJABI HA HIDKHEH IIom@aake yCcTyIa npu HaJIM4Uu IIPUTOKaA
TPYHTOBLBIX BOJ OOBIUHO HE YUUTBIBAIOTCH. B HCKOTOPBIX CIIyYasaX HPUTOK 'PYHTOBBIX BOJ
CIIYKUT JOTIOJHUTCIBbHBIM UCTOYHUKOM BOZ[OCH3.6)KCHI/I$[.

[Torepu BosbI Ha OTBaNax 3a CYET OCTATOYHOH BJIATOEMKOCTH YacTO MPUHUMAIOT PaBHBIMU MOPUCTOCTU 00bEMa YII0KEHHOM MOPOIBI.

[Torepu Ha HcTiapeHne B BOAOXPAHIIIUINE OMPEIEIISIOT 32 BEIYETOM KOJIMUYECTBA BBITIAJAIOIINX OCAIKOB.

[Torepu BOnBI B BOJOXpaHMJIMIIE 32 cueT (UIBTPALIMU Yepe3 TeJIO IJIOTHHBI, MOJ MJIOTUHOM M B 00XO0J Hee OINpEeNesioT KakK CIOW BOJbI, TepseMbli 3a
OTpe/ieNIEHHBIN MPOMEXYTOK BPEMEHH, U B MPOLIEHTaX OT 00beMa BO/bI B BoloXpaHMIuLIe (Tadi. 9.2).

Tabnuma 9.2
Boaponponunaemocts mnopoj BricoTa cios1 BOAbI, Ilotepu Boabl, %
JIOKA BOJOXPAHUJINIIA TepsAEeMoro 3a roj, M ro/J10BbIe MecsiYHbIe
BopoHenponuiiaembie 0,5 5-10 0,5-1
Cpennelt BOJONIPHULIBKMOCTH 0,5-1 10-20 1-15
Bopomnpaumnaemeie 1-2 20-40 1,5-3

I[J'IH OPUCHTHUPOBOYHLIX paCiYCTOB O6IJ_II/IC MoTepu BOABI IPUHUMAIOT PAaBHBIMU 15—20 % ot pacxola BOJAbI Ha TPOU3BOACTBO pa60T.



JpaskHblii ciocod pa3padoTku pocchineii
IIpu mpaskHoM criocobe pa3padoTKH POCCHINIEH MPUHITUITHATHFHO BO3MOKHBI:
— MPSAIMOTOYHASI CXeMa BOJOCHADKeHHUsI (C MPOITYCKOM BCETO pacxojia PEKH Yepe3 IPaKHbIA pa3pes),
— o0opoTHas cxeMa BOAOCHA0KeHHs (C MUHUMAJIbHBIM OTPaHUYCHHUEM MOJAAUYX YUCTON BOABI B APAKHBIN
paspes).

» Ilpu npamomounoii cxeme 6000cHabIceHUs para MOKET paboTaTh HETIOCPEJCTBEHHO B CAMOM JIPAXKHOM pa3pese
WA B TEXHOJIOTUYECKUX MPY/1aX, KOTOPBIE OJJHOBPEMEHHO MOTYT HCIIOIB30BATHCS M JIUIsI OCBETIIEHUS CTOYHBIX BOJI. OOBIYHO
32 KOHTYPOM IOJIMTOHA MOTYT YCTPAaUBAThCS CTICIIMATBLHBIC BOJIOOTCTOMHUKHY ISl OCBETICHUS APAXKHBIX CTOYHBIX BOJI.

Bce TexHonoruyeckue onepamnuu Ha Apare CBA3aHbl C BOJIOHM, TOITOMY M7 HOPMAJIBHOTO BEICHUS TEXHOJIOTHUYECKOTO
mporecca HeoOXOAMMO TIEPHOTNIECKH WITH MTOCTOSTHHO OCBEXATh BOAY B IPAXKHOM paspese.

OOBIYHO OCHOBHBIM BOJIOMCTOYHUKOM Ha JAPAXKHBIX Pa3padOTKax SABISCTCS peKa WK Pydei, rlie paboraeT npara.

IIpu HemocTraTOYHOM JEOUTE OCHOBHOTO BOJOWUCTOYHHMHMKA JUISl TOANUTKA HCIOJNB3YIOTCS Jpyrue OJU3KO
pacmoioKeHHble HCTOYHUKU. lIpr 3TOM BO3MOXKHO YCTPOHCTBO BOAOXPAHWIWINA HA ONHM3IIEKAIIEM BOJOMCTOYHHKE H
TPAHCTIOPTUPOBAHUE U3 HETO BOABI C €CTECTBEHHBIM HAITOPOM I10 KaHaBE MIIM C HCKYCCTBEHHBIM HAIIOPOM IO TPYOOTIPOBOTY.
[Ipu 3HAUUTENEHOM pacxojie BOJIOMCTOYHHKA BOI03a00P MOXKET OCYIIECTBIISIThCS HEMOCPEICTBEHHO U3 PEKH.

JlocToOMHCTBaMU MPSIMOTOYHON CXEMBI SIBJISIFOTCSI TIPOCTOTA OpPraHU3alliK BOJOCHA0XKEHHUS, CPABHUTEIILHO HEOOJBIION
00bEeM TOATOTOBUTEIIBHBIX padOT ¥ HEOONBIINE KamuTadbHBIE 3aTparhl. Ha apaxHbeIX paspaboTkax HamOoiee
pacnpocTpaHeHa TNPSMOTOYHAs cxXema BOJOCHaOkeHus. Cepbhe3HbIM HEJOCTATKOM JIAHHOW CXEMBI SIBJISICTCS TO, YTO
€CTECTBEHHOE OCBETJICHUE JPaXKHBIX CTOYHBIX BOJ| B OTCTOMHHMKAaX HE 00CCIEYMBACT MPEIOXPAHCHUS PEK OT 3arpsA3HEHUS
B3BEIICHHBIMHU BEIIECTBAMH B TEUCHHE BCETO IKCIUTyaTAl[MOHHOTO CE30Ha.

» Ilpu cxeme obopomnozo eodocnabviycenus (puc. 9.4) npara oTpadaThIBaecT y4YacTOK IMOJUTOHA, HAXOMSACH B
COOCTBEHHO JPayKHOM pa3pe3e WU TEXHOJOTHYSCKOM Py, CO3/IaBAEMOM IEPeMbIUKOM. [10{TMTKa BOJIBI OCYIIICCTBIISAETCS
13 BOJIOXPAHMJININA HACOCHOH cTaHImen mo TpyOompoBoay. [Ipu oTpaboTke MOTMHHBIX M PYCIOBBIX POCCHINEH PYCIIO PEKH
OTBOJUTCS 32 MPEJIENBI IPAKHOTO MOJIMTOHA C IIOMOIIBIO CIIEHANTBHOTO PyCIOOTBOIHOTO KaHama (puc. 9.5).

: 7

Puc. 9.4. Cxema 060pOTHOTO BOZOCHA0KEHHUS IPAXKHOTO ITOJUTOHA- Puc. 9.5. Cxema 0TBOJa pyciia 3a Mpeselibl IPa)KHOTO MOJIUIOHA:
1 — nam0a; 2 — HacocHas CTaHINS, 3- BOJIOBO, 4 — OTBANBI, S-TpaHHIA 1 — nnoruHa, 2- fpaHa, 3- pycI00TBOHAs JamM0Oa, 4 — PyCITIOOTBOIHBIN KaHAII,
MOJIUTOHA, 6- para, 7 — IIOTHHA 5 — peka, 6- pyueit

CxeMbl 000pOTHOT'O BOJIOCHA0KEHUS IPAKHBIX pa3padOTOK MOTYT OBITh KITaCCH(HUIIMPOBAHBI CIEIYIONIMM 00pa3oM
(mo A. A. Marseegy).

Ilpu paspabomrke meppacogslx poccvineil 000pPOTHOE BOJIOCHAOKEHHE MOXET OCYIIECTBISITBCS C €CTECTBEHHBIM
OCBETJIEHMEM BOJBl B TEXHOJOTHYECKHUX NpyAax (WM APaXHBIX pa3pe3ax) HIM C MPUMEHEHHWEM KOaryJasHTOB IS
WHTeHCH(DHUKAIIMY OCAXKICHHUS B3BECEH.

B cayuae paspabomku pycnoevix u 00JUHHBIX POCCbinell 0OOPOTHOE BOJOCHAOXKEHUE MOXET OCYIIECTBIATHCS C
MIPOBEJICHNEM PYCIOOTBOJHOTO KaHajla MO0 MaKCHMAaJbHOMY pacxoAy PeKH WIM C YaCTUYHBIM IPOMYCKOM BECEHHETO
TIOJIOBOJIBS Yepe3 APAKHBIN pa3pe3 U OTBEIEHUEM BCErO MOBEPXHOCTHOTO CTOKA B MEXEHHBIN MEPHO MO PyCIO0TBOIHOMY
KaHay. Ha pycloBBIX M JOJIMHHBIX POCCHIISIX 00OPOTHOE BOJOCHAOXEHHE MOXKET ObITh 0e3 cOpoca CTOYHBIX BOJ B PEKH
(3aMKHYTBIH IIUKIT) U O COPOCOM OCBETIICHHOM BOJIBI B PEKU (YACTUYHO 3aMKHYTHIN IHKIT).

- B mepBoMm ciydae BOJOCHAOXKEHHE MOXKET OCYIIECTBISATHCS C €CTECTBEHHBIM OCBETJIEHHEM BOJABI B
TEXHOJIOTHYECKHX TMpyAaX, C NPUMEHEHHWEM KOaryJsiHTOB Jisi MHTEHCH(UKAIMUW OCaKACHUS B3Beced B INpynax, ¢
NPUMEHEHUEM HACOCHBIX CTAHIMI JJIsl TepEeKaurBaHuUs OCBETIICHHBIX CTOYHBIX BOA 00OpPAaTHO B TEXHOJIOTHUECKUI MpoIiecc.

- Bo BTOpoM ciydyae BomocHaOXEHHE BO3MOXHO C pa30aBJICHHEM TOJIBKO YHCTOH BOJOH WM BOJOH Kak
PYCIOOTBOJIHOTO KaHaja, Tak U PEKH.

[IpumeHeHne OOOPOTHBIX CXEM BOJOCHAOXKEHHs OIpEHeNsieTcs JIOMyCTUMBIM  COACp)KaHHEM B3BECH B
TEXHOJIOTMYECKOM BOJE W M3BJICUYEHHEM B CIUB B3BEIIEHHBIX YaCTHI[ COTJIACHO TPABWJIAM OXpPaHbl BOJOEMOB OT
3arpsi3HEHMSL.

JoCcTOMHCTBOM 00OPOTHBIX CXeM BOAOCHAOKEHUS Apar SIBISIETCSA TO, YTO OHH MO3BOJISIFOT M30€rath 3arpsa3HeHHs peK
B3BECSIMH B TEUCHUE BCETO0 MEXEHHOro mepuoaa roga. OmHAKO 3TH CXEMbI BBI3BIBAIOT YBEJIHMUEHHE 3aTPaT Ha pa3paboTKy
TOPHOM Macchl.




