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BBepeHue

Bomo3abopHbie COOpY)KEeHHsI SBISIOTCS OJHUM U3 HanbOolee Ba)KHBIX
AJIEMEHTOB CHUCTEM BOJOCHAOXXEHUS, T.K. OT HX KOHCTPYKTHBHOTO pEUICHUS,
pPacnoJIOKEHUsI HA MECTHOCTH M YCIIOBUI pa0OTHI BO BpEMs 3KCILUTyaTalluy 3aBUCUT
HAJCKHOCTh BCEHl CHUCTEMBbl BOJOCHAOXKEHHS U €€ TEXHUKO-PKOHOMHYECKUE
nokazarenn. Oco0oe 3HaueHWE TMpH O3TOM MPHOOPETaoT BHIOOP HCTOYHHKA
BOJIOCHAOXKEHUS, YUET €ro MPUPOAHBIX (HAaKTOPOB, BO3MOXKHOCTH TOJYYEHUS W3
Hero TpeOyeMoro KaudecTBa, BIUSHUE BOJ0OOTOOpa Ha JpYyrux MHoTpedurenei,
BOJIONOJIB30BATENIE M HA OKpyXaroimyro cpeny. Takum o0pazoMm, Tmpu
IPOEKTUPOBAHNUU BOJ03a00PHBIX COOPYKEHHM pellaeTcss MH)KEHEepHas 3ajaya He
TOJIBKO II0 YCTPOMCTBY COOPYKEHHUH, HO U MO KOMIUIEKCHOMY HCIIOJIb30BAaHUIO U
OXpaHe BOJIHBIX PECYPCOB.

C yueToM 3TUX 0COOEHHOCTEH IJIaBHBIM HAIPABJIEHUEM B IPOEKTUPOBAHUU
B CTPOUTENBCTBE U IKCILTyaTallMi BOI03a00PHBIX COOPYKEHUN CTATH METOIbI
KOMIIJIEKCHOT'O PEIIEHUS 3a1a4 110 UCIOJIb30BAHUIO BOJHBIX PECYPCOB, HOBBIE
METO/Ibl pacueTa BOJIOIPUEMHBIX COOPYKEHU, IPUMEHEHUE POTPECCUBHBIX
KOHCTPYKIUH, COBEPIIEHCTBOBAHUE TEXHOJIOTHIA MPOU3BOJCTBA CTPOUTEIBHBIX
paboT U paIMOHANIBHBIN PEKUM IKCILTyaTallil COOPYKEHUH.

JUis mpaBWIIBHOTO BBIOOpa BOJOMCTOYHHMKA, a TAKXKe THIA BOJ03a00PHOI0
COOPYKEHHUS M €ro pacuera HeoOXOAMMO UMETh Hanbosee MOJHYI MH(OopManuio
KaKk 00 MCTOYHHMKAX BOJOCHAOXKEHUS, PACIIONIOKEHHBIX BOJHM3U BOJIOMOTPEOUTEINS
TaK U 0 TpeOOBAHUSX, IPEIBABISAEMbIX TOTPEOUTENEM K BOJIE.

CrnenoBatenbHO, MpH pa3pabOTKE MPOEKTa BOA03a00PHOTO COOPYKEHUS
HE0O0XO0MMO pacnojaraTh ClIeIyIOIUMU JaHHBIMU:

-CUTYallUOHHBIM  [JJAHOM MECTHOCTM C TOPHU3OHTAISIMU, BOJOEMaMu
BOJIOTOKaMH M JPYTUMHU BOJOUCTOYHUKAMHU , HA KOTOPOM HAHECEHbI T'PAHULIBI
HACEJIEHHOTO IMyHKTA,

-TUAPOTEO0JIOTMYECKON XapAKTEPUCTUKON JAaHHOW MECTHOCTH;



-T€0JIOTUYECKUM Pa3pe30M MECTHOCTH B MECTE HAXO0XKACHUS MOJ3EMHBIX BOJI;

-npo(UISIMUA CTBOPOB BOJIOTOKOB;

-KPUBBIMH 00ECIIEUEHHOCTH YPOBHEU U PACX0/0B BOJbI B BOJOTOKAX;

-pa3IMYHBIMU THUAPOJOTHMUECKUMH TapamMeTpaMyd BOJOTOKOB M BOJOEMOB U
KaueCTBOM BOJIbl B HUX;

-TpedyeMoii mojadeil Bog03ab0pHOTO COOPYKEHHSI M KaTerOpuel HaJe)KHOCTU
M0J1a4¥ BOJIBI.

B nactosiem yueOHOM MocoOUM paccCMOTPEHBI BOITPOCHI TPOESKTUPOBAHUS U
pacueta  BOJ03a00OpHBIX  COOPY)KEHUH  CHUCTEM  XO3SUCTBEHHO-IUTHEBOTO
BOJOCHA0KEHHUS, TTIABHOM 0COOCHHOCTBIO
KOTOPBIX SIBJISIETCSl oOecrnieueHue OecrepeOOMHOCTH padoThl BO BCEX BO3MOKHBIX
YCIOBUSIX.

TexHuka pernieHus BO3HUKAIONIMX 337a4 pacCMOTPUM Ha MpUMEpEe pacyeTa
BOJ103a00pHOT0 COOpYyKeHMs Juisi obecneueHus Boaou r. Kpucrtoso. Tpebyemas
mojava BOJI03a0OPHOTO COOpYXKeHUsl cocTaBiser 1,3 MYc (5400 M/d wim

130 Thic. M*/cyT.) TIpH 1-if KATErOPUH HAIGKHOCTH [OAAYH BOJIBL.
1. Bri6op ncTouHnKa BOJOCHAOKEHUS
1.1. Bo3aMOXHBIE HCTOYHUKHU BOJIOCHAOKEHHUSI

Topox KpucroBo pacmonosker Ha 116° 89' Boctounoii momroter u 59°39'
CEBEPHOM IMPOTHI. B [TaHHOM MECTHOCTH HMMEIOTCA CIEAYIOIINE HCTOYHUKHU
BOJIOCHAOKEHUS:

1. Cesepnee r1.KpucroBo u 3amajHee HaceleHHOro myHKTa bopoauHckoe
HaxOJUTCS MOJINTOH MOA3E€MHBIX BOJ. KauecTBO BOJBI B BOJOHOCHOM T'OPH30HTE
ynosnetBopsier tpedboBanusiM ['OCT 2874-82 "Bopa nutbeBas". [leOUT mortoka

3
MO3€MHBIX BOJ[ COCTABIISET 6,5 THIC. M™/CYT.



2. IOro-zamagnee r1.KpuctoBo pacnonoxeno ©Oomoro IIeiema. KauectBo
OOJIOTHOM BOJBI HE OTBEYACT TPEOOBAHMSIM, MPEABSIBISIEMBIM K MHUTHEBOM BOJE
(uBetHOCTH 80°, coJiep>kaHue B3BemIeHHBIX BemiecTB 250 mr/m). Hopma ctoka
MOBEPXHOCTHBIX W JCOWT TOM3EMHBIX BOJ, NHTaIMMX 00soTo I[lbUTEMO,
COCTABIISIIOT 8 ThIC. M/CYT.

3. 3amanHee u BocTouHee r.KpucToBo pacnoniokeHbl kaHaBa Mnucras U kaHamn
Oca. KauecTBeHHBIE MOKa3aTeld BOJBI B 3THUX BOJOTOKAaX HE COOTBETCTBYIOT
tpeboBanusim ['OCT 2874-82 (uBETHOCTH 40° u 50°, COZIEpKAHUE B3BEIICHHBIX
BemectTB 300 u 400 mr/m cooTBeTcTBeHHO). HOopma MX CTOKa COCTaBiIsIET CO-
OTBETCTBEHHO 5 1 9 THIC. M /CYT.

4. Cesepo-Bocrounee r.KpuctoBo nporekaer peka Mcerpa ¢ npaBbIMA IPUTOKAMH
Pana wu fna, neBpim mnputokom TbhiM . Bola DPUTOKOB XapaKTEpPU3YyeTCs
CIICyIOMIME [IOKA3aTesIMI: TPUTOK Pama - meerHocts 25° , comepikaHue
B3BelIeHHbIX BenlecTB 800 mr/n , pacxon 13 Toic. M3/CyT; IIPUTOK SHA - IBETHOCTH
600, cojiep)kaHue B3BelIeHHBIX BemiecTB 1600 mr/i, pacxoxn 20 ThIC. ME/CYT; JICBBIN
MPUTOK THIM - IBETHOCTH 20°, coJiep>KaHKe B3BEIICHHBIX BellecTB 475 mr/i1, HopMa
croka 14 TeIc. M3/CyT. Pexa Uctpa nuxe r. JlokyyaeBcka umeetr Hopmy cTtoka 6500
Teic. M/cyt, mBerHocth 22° u wmytHOCTH 1100 Mr/m. JleBsii Geper p.McTpsr
MOJIOTHMA, TIPaBbI HAa OOJIBIIIOM MPOTSKEHUH KPYT U OOPBIBUCT.

5.F0ro-Boctounee r.KpucroBo nenaneko ot T./Jy0b1 pacnonoxkeno o3zepo CoTka,
nuTaeMoe Moa3eMHBIMU Bogamu U pekoit Cotka. bepera o3epa 3a005104€HBI U BO
BpEMsI OCEHHUX U BECEHHMX IMaBOJIKOB 3aTalljinBaroTcs Bogo. Hopma cymmapHoro
CTOKa B 03€po cocTaBisieT 12 ThIC. MS/CYT, IBETHOCTH 03epHOI BobI 50°, MYTHOCTb
56 mr/m.

Ha ocHoBaHMM CUTYallMOHHOTO IJIaHA W THAPOJIOTHYECKON XapaKTePUCTUKU
MECTHOCTH, a TakKe€ KOJMYECTBEHHBIX M KAUYE€CTBEHHBIX IOKa3aTesei
(GYHKIIMOHUPOBAHUS ~ BOJOWCTOYHMKOB  TPOM3BEICH  BBHIOOp  MCTOYHHUKA
BogocHaOxkeHus: T.KpuctoBo. [lpexne dem NpUCTYynmHUTh K BBIOOPY HCTOYHHKA

BOJIOCHA0XEHUS, PACCMOTPUM Psii HOPMATHUBHBIX MTOJIOKEHUH.



1.2.00u1m1e npuHIMIBI BEIOOpa UCTOYHMKA BOJIOCHAOKEHUS

HcTouHHK XO3SIICTBEHHO-TIMTHEBOTO BOJOCHAOKEHUS CIICIYET BHIOMpATh B
cootBeTcTBUM ¢ TpeboBanusimu ['OCT 2761-84, xotopble NpeaycMaTpHUBAIOT
MaKCUMAJIbHOE WCIIOJB30BaHUE JUIsl 3TOM LEIW BCEX HAJUYHBIX PECYpPCOB
MMOJ3EMHBIX BOJI, YOBJICTBOPSIONMIUX CAHUTAPHO-TUTHCHHUYECKUM TPEOOBAHUSIM.
[Ipu 5TOM B IIEpBYIO OYepeb CIEAYET BbIOMpATh TaKhe BOJOMCTOUYHUKH, KAUeCTBO
BOJIbl KOTOpbix cooTrBeTcTByeT ['OCT 2874-82 "Boma nutheBas". IloazeMHbie
BOJIbI OJMHAKOBOTO KayecTBa CleAyeT MNpPUHUMATh K MCIOJB30BAHUIO B
3aBUCHMOCTH OT CTENEHH HAJIEKHOCTU UX 3AlIUThl OT BHEIIHETO 3arpsi3HCHUS, B
MEepBYIO ouepenp - apre3uaHckue. [Ipu OTCYTCTBUM WM HEBO3MOXHOCTHU
WCTIOJIb30BaHUs apTe3UaHCKUX BOJ KaK HM3-3a HEJOCTATOYHOIO WX JeOuTa WU
HEYJOBJIETBOPUTENBHOTO  KAu4eCTBA, TaK M MO TEXHUKO-DKOHOMUYECKUM
COOOpakeHUsIM HEOOXOAMMO PACCMOTPETh BO3MOKHOCTU HCIIOJIL30BaHUS JPYTUX
BUJIOB TIOJ3EMHBIX BOJI B CIEAYIOIIEM TOPSAJIKE: MEXKIUIACTOBbIE OE3HAINOpPHBIE,
TPYHTOBBIC BOJbI, MCKYCCTBEHHO IIOMOJIHSIEMbIE U TIOAPYCIOBBIE BOJbI, TPHU
OTCYTCTBUU WJIM HEBO3MOXXHOCTH HMX HCIOJB30BaHUSA  BOJABl MOBEPXHOCTHBIX
UCTOYHUKOB (PEK, BOJOXPaHUIUI, O3€P, KAHAJIOB).

IIpy wuCHONIB30BAaHUM TOBEPXHOCTHBIX HCTOYHUKOB CJEAYET BLIOMpPATh
y4acTKH BOJIOEMOB, KOTOPBIE COOTBETCTBYIOT OOIIMM TpeOOBaHUSM, YKa3aHHBIM B
"IIpaBunax oxpaHbl MOBEPXHOCTHBIX BOJ OT 3arpsi3HEHUS CTOYHBIMU BOJaMU" U B
"MHCTpyKIIMM O MOPANKE COTJIACOBAHMUS K BBIIAYE PA3PELICHHS HA CIEUUAIBHOE
BOJI0M0JIb30BaHKe" MunBoaxosa PO.

[Ipy OTCYyTCTBUM TPECHBIX TOA3EMHBIX W TIOBEPXHOCTHBIX BOA JJIs
XO3IMCTBEHHO-TIUTHEBOTO  BOJOCHAOXKEHHUSI  JIONMYCKAeTCs  HMCIOJIb30BaHUE
MHUHEPAITU30BAHHBIX BOJ U MOPCKOM BOJbI MPHU YCIOBUU UX OMPECHEHUS, a TAKKE
reoTepMalbHBIX BOJ, €CIIM OHU YJOBJETBOPSIOT CAHUTAPHBIM TPEOOBAHUAM, a UX
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BriOop wuCTOYHMKA TMPOW3BOJCTBEHHOTO BOJOCHAOKEHHUS HEOOXOIUMO
MPOU3BOJIUTh C YUETOM TPEOOBAHUM, MPEABABIAEMBIX TOTPEOUTEIIIMU K KaueCTBY
BOJbI B KaXXIOM KOHKpPETHOM ciy4dae. [Ipu »ToM creayeT NOMHHUTh, YTO
WCIIOJB30BaHUE TMOJ3€MHBIX BOJ MHUTHEBOIO KayecTBa JIA MPOU3BOACTBEHHBIX
HYXXJI JOMYCKaeTCs TOJBKO B palioHaX, IJie HET HEOOXOJIHWMBIX MOBEPXHOCTHBIX
BOJHBIX MCTOYHMKOB U MMEIOTCS JOCTATOYHBIE 3alachl ITOA3EMHBIX BOJ ITUTHEBOT'O
KauecTBa, C Pa3peIICHHs] OPTraHoOB MO PETYJIMPOBAHHUIO, UCIOJIB30BAHUIO U OXpaHe
BOJI.

Takum  00pa3oM, OCHOBHBIMH  HCTOYHUKAMU  MPOU3BOJCTBEHHOIO
BOJIOCHAOXKCHUS SIBJISIOTCS TTOBEPXHOCTHBIC BOABI M YAaCTHYHO MHHEPAIbHBIC U
reoTepMaibHbIE BOJBI.

[ToMrumoO yKa3aHHBIX TpPeOOBAaHUUA K KauyeCTBY BOJHBIX PECYpCOB, MJIA
IPaBUWJIBHOTO BBIOOpAa HMCTOYHHKA CIICyeT YYWUTHIBAThH CJIEAYIOMHKE (HaKTOPHI:
PaCXOJHBIMA PEXUM, BOJIOXO3IMCTBEHHBIM OAJIAHC MO MCTOYHHUKY C MIPOTHO30M Ha
15-20 neT; KadyeCTBEHHYIO XapaKTEPHCTHUKY BOIbI B HMCTOYHHMKE C YyKa3aHUEM
arpeCCUBHOCTHU BOJIbI M TIPOTHO3 BO3MOXHOTO U3MEHEHHS €€ KauecTRa.

IIpu BBIOOpE B KauecTBe HCTOYHHMKA BOJOCHAOKEHUS TIOBEPXHOCTHBIX
BOJI000ECIICUCHHOCTh HMX CPEIHEMECSYHBIX MM CPEIHECYTOUHBIX PacxojoB, a
TAaK)KC MAaKCUMAJbHBIX WM MHHUMAIBHBIX YpPOBHEH JOJDKHA TPUHUMATHCS B
3aBUCHMOCTH OT KaTeTOpHMH HAJACKHOCTH TIOJauyd BOJbI COOTBETCTBEHHO
XapaKTepUCTHKE MOTPEOUTENICH 110 TaHHBIM, MpuBeAeHHBIM B CHulI.

IIpy oTHOCHUTENHHOM BOJOOTOOpPE (OTHOIIEHHWE PACYETHOTO pacxoja
BO700TOOpa Q; K MUHUMAJIBLHOMY PAcCUd€THOMY PacXxoay Qmin BOIBI B UCTOYHHKE
cooTBeTcTBYMOMIEH obOecreueHHOCTH) Q./Qmin < 0,25 MOXHO 3a0upaTh BOIy W3
pycila peKu WM KaHaja CaMbIM IMPOCTBIM M HE JIOPOTOCTOSIIIUM COOPYKECHUEM
Bojo3abopa  0e3  Kakux-nuOO  JOMOJIHUTENbHBIX  Meponpusatuid.  [lpu
0,25<Q./Qmin< 0,75 HageKHBIH BOJIOOTOOP BO3MOMKEH TOJIBKO M3 HEIIYTOHOCHBIX
OTKPBITBIX IMOTOKOB C 0CO00 OJIarONmpUsSTHBIMH (OPMON M COCTOSIHUEM pycIa.

Yame B Takux ciydasx TpeOyeTcs MPOBOJUTH PYCIOPETYIUPYIOIIHE padoThl,



yIIydllIEHUE YCJIOBUN 3a0opa BOIbI, @ TaKXe CTPOUTEIHCTBO BOAOMOIBEMHBIX
IUIOTHH, OOECNeYMBaIOIIUX JIOCTAaTOYHYIO TJyOMHY B MeECTe YCTpOMICTBa

B0/103a00pa, a MpU HEOOXOAUMOCTH - U TPeOYyEMBbIil 3amac BOIBI.
1.3. Ilpumep BbIOOpA UCTOYHUKA BOJIOCHAOKEHHUS

B cootrBerctBun ¢ TpeboBanusimu ['OCT 2761-84 ocymiectBUM BBIOOp
MCTOYHHKA BOJIOCHAOXKECHHUSI.

Tak kak r.KpucrtoBo TpeOyeTcss BoJla MUTHEBOTO KauecTBa, TO B TEPBYIO
odepellb PACCMOTPUM BOJIOMCTOYHUKH, HMEIOIINE BOAY IHUTHEBOIO KadyeCTBa.
TakuM BOJOMCTOYHMKOM SIBJISIETCS MOJUTOH MOJ3eMHBbIX Boja. OlleHHBas €ro B
KaueCTBE BOJOUCTOYHHUKA, CIEIYyET OTMETUTh, YTO ACOUT €ro COCTaBJISIET JUIIb
0,1% Tpebyemoii Mporu3BOAUTEILHOCTH Bo03a00pa. CiaeaoBaTeabHO, KaKk 0a30BBIii
BOJIOMCTOYHUK I.KpHUCTOBO OH HE MOXET OBITh UCIIOJIH30BAH.

Jlanee nepexoIuM K TOBEPXHOCTHBIM BOJOUCTOUYHUKAM.

OuenuBas mnokazatenu 0ojota IlbuieMa Kak BO3MOXKHOTO BOJIOMCTOYHHKA,
BHIHIM, 9TO HOPMa CTOKA BOJ, IPUTEKAIOMMX K GOJIOTY, COCTABISIET 8 THIC. M/CYT ,
YTO SIBHO HEJIOCTATOYHO i nutanus Bojoi r.KpucroBo. Kpome Toro, B 6010THOM
BOJIE COJICP>KUTCS OOJIbIIIOE  KOJIMYECTBO  TPYAHOpa3pyllaeMbIX U
TPYIHOYAAISIEMBIX PACTBOPEHHBIX OPraHUYECKUX COEAUMHEHUM, MPUIAIOIIUX BOJE
UBETHOCTh. OUUCTKA MPUPOJHBIX BOJ B CBSI3U C 3TUM PE3KO YCIOXHSETCA, a
cJle0BaTeIbHO, CTaHOBUTCA Aopoxke. [loaromy Gonoto Ilbuiema HE MOXKET OBITh
WCTIONB30BAaHO B  KA4eCTBE HCTOYHHUKA  [EHTPAJIM30BAaHHOTO  HMCTOYHHUKA
BOJI0CHAOXeHus T'. KprcToBo.

KanaBa Wnucras u xanan Oca He yAOBIECTBOPSAIOT TPEOOBAHUSM,
MPEABSIBISIEMBIM K HMCTOYHUKY IEHTPAIM30BAaHHOTO BOJOCHAOKEHHUSA, KakK 10
CBOEMY pacxojly, TaKk U MO Ka4YeCTBEHHBIM IMOKA3aTEJISIM BOJIbI.

PaccmarpuBas nputoku p. MCTpbl, MOXKHO OTMETHUTH, UTO OHM HE MOTYT

VIOBIIETBOPUTH OJHOMY W3 OCHOBHBIX TpPEOOBaHUW - HEOOXOIUMOMY PACXOIY
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BOJIbl. DTOMY IIOKAa3aTelll0 COOTBETCTBYET Jullib p. McTpa ¢ HOpMOW CTOKa
6,5 M. M>/cyT. Kpome Toro, kadecTBo Bombl B p. MICTpe MociIe COOTBETCTBYIOMICH
BOJIOTIOATOTOBKH MOXHO yIy4muTh. OJHAKO, YYUTBIBas, YTO BOJIBI IMPUTOKOB
Panpt 1 TeiMa o6namaroT Oosiee BBHICOKUMM KAaue€CTBEHHBIMHU IMOKA3aTENISIMU, YEM
Boja B p. Mctpa, a Boa B mputoke SIHbI - 60jiee HU3KUMHU MOKA3aTesIMU, C LEJbIO
MOJIy4eHHUsSI BOJbI 00JIe€ BBICOKOIO KayecTBa BOJ03a00PHOE COOPYKEHHE CIIEIYET
peIyCMOTPETh Ha ydacTke p. cTpbl Mex 1y BriajieHueM npuTokoB Panbl u SIHbI.

MonynbHble K03 GUITMEHTH 00ECTIEUeHHOCTH CTOKa p. McTphl
Kp=85%=0,58; Kp=90%=0,52 u Kp=95%=0,41. B cooTBeTcTBUM C TpeOyeMOIt
KaTeropuen HaJeKHOCTU 00ECTIEYEeHHOCTh MUHUMAJIBHOTO CPETHEMECSYHOTO
pacxona Boabl p. McTpsl noimkHa coctaBisTh 95%.

Cyrounsiii ctok p. MHerpel obecnieueHHOCTBIO DP=95%  cocTaBisIeT

Qp=95%= 6500 x 10° x 0,41=2665 TbIC. M*/CYT.
CrnenoBaTesbHO, COOTHOIIIEHHE MEXKYy CTOKOM p.McTpbl 1 Boo3abopom
Oyner:
Qy, _ 130x10°

= T+ =0.049=4.9%
Qp_gsy, 2665x10

Takum o0pazom, Bogo3abop Ha p. Mctpe He moTpeOyeT JOMOJIHUTEIbHBIX
MEPOIIPUATHI, CBSI3aHHBIX C PEryJIUPOBAHUEM €€ CTOKa. [Imomanky s O4MCTHBIX
COOpPYKEHUW PEYHOW BOJbI MPUHUMAEM Ha PACCTOSAHUM 2 KM CEBEPO-BOCTOYHEE

r.KpucroBo. OT™MeTKa 3eMJIM B TOM MecTe Z,. = 144,

2. Bbibop Mecma pacrionoXeHusi peyHo20 80003a60PHO20 COOPYKEHUS

becnepeboitnass pabora Bojmo3abopa TMpU HAIEKHOM BOJOUCTOUYHUKE
MPAKTUYECKH TOJTHOCTBHIO 3aBHCHT OT MECTa €ro paclojOKEHHUs, COCTaBa U
KOHCTPYKITUU COOPYKCHHM, BXOSAIINX B TEXHOJOTHIECKYIO CXEMY BOI03a00PHOTO

y3Ia.
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OOblYHO mTpu BBHIOOPE MecTa pacHOJOKEHUS BOJ03a00pa HMCXOAAT U3
CJIEIYIOIMX YCJIOBHUH : BOA03a00p JOJKEH PACIONaraThCs KaKk MOXHO OJIMKE K
BOJIONIOTPEOUTENIO; pa3MelaTh BOJ03a00p CIeayeT TakKuM 00pa3oM, 4TOObI HE
MeIIaTh TPOBEICHUI0O HAMEUYEHHBIX BOJOXO3SMWCTBEHHBIX MEPONPUATUN Ha
BOJIOUCTOYHMKE M HE YIIEMJSATh MHTEPECHl JAPYTUX BOJONOTpEOUTENECH U
BOJIOTOJNIb30BaTENe ; Tomorpaduueckue, TUAPOJIOTHMYECKUE, TCOJOTHYECKHE U
THJIPOTEOJIOTUYECKUE YCIOBHS JIOJKHBI OBITH MPUEMIIEMBI U1l CTPOUTEIBCTBA U
AKCILTyaTaluu B0J/103a00pHBIX COOPYKEHHU; TEXHUYECKOE  pEILICHUE
BOJI03a00pPHOTO y3Jla M BCEH CHUCTEMBI BOJOCHAOXKEHHUS JOJKHO OBITh
SKOHOMHUYHBIM , a COOPYXEHHUS - IMPOCTBIMM U JOCTYNIHBIMH B TEPUOJ

AKCIUTyaTalliy CAaHUTApHAasi OXpaHa - HAJAEKHOU U HE JOPOTOCTOAIICH.

2.1. Bo3MOXHBIE UCTOYHHKHU 3aIrpA3HCHUA peqHOﬁ BOJBI

KauecTBo 3a0upaemoii BO/bI U3 PEKH OKa3bIBA€T BIMSHHE HA CTOUMOCTH €€
JanbHENIIe OYUCTKM A0 TpeOyeMbIX HOPM: YeM XYK€ KadeCTBO BOJbL, TEM
OOJbIIE  CTOMMOCTh €€ OYHMCTKM. Bomo3a0opHble COOPYXEHUS  JOJIKHBI
o0OecnieunBaTh 3alllUTy CUCTEMbI BOJOCHAOXKEHHs OT MOMAaJaHUs B HEE HAHOCOB,
copa, IJIaHKTOHA, IIyrn W T.I. [loaTOMy Mecra pacrnosiokeHHs BO103a00pOB,
O0COOEHHO XO3SIICTBEHHO-ITUTHEBOTO HAa3HAYEHUs, JOJKHBI BHIOMPATHCS C YUETOM
BO3MOYHBIX ITOCTOSIHHBIX M BPEMEHHBIX UCTOUYHHUKOB 3arps3HEHUS] PEYHON BOJBI.

K mectam noctymuieHus B peKy pazjiMyHOro poja 3arpsa3HEHUN OTHOCATCS:

-BBIITYCK CTOYHBIX BOJI;

-HACEJICHHBIN IIyHKT;

-CTOSIHKA CYJIOB;
~-TOBAapPHO-TPAHCIIOPTHBIE Oa3bl U CKIIAJIbI;
-OBparu BOJIM3U MOWMBI PEKU;

-BIIaJICHUE B PEKY IPUTOKOB.

Bomo3abops! ycTpanBaroTCsl BBIIIE THX MECT M0 TEUCHUIO PEKH.
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3anpemaeTcss ycTpamBaTh BOA03a00phl B MeCTaX HAroHa W CKOTUICHHUS
TUTABHUKA M BOJOPOCIIEH, KOTOPhIE HE TOJBKO YXYAIIAIOT KadeCTBO BOJbI, HO H
3aTPyAHSIOT PabOTy BOJONPUEMHBIX OTBEPCTHH.

3ampemiaeTcss ycTpamBaTh B0J03a00phl B aKBAaTOPHSIX TMOPTOB M OyXTax,
Ka4eCTBO BOJBI B KOTOPBIX, KaK MPAaBWIO, 3HAYUTEIHHO XYXKE, YeM B OCHOBHOM

MIOTOKE PEKH.

2.2. PycnoBble aedopMaliu peku U yCTOMYUBOCTh OEPETOB.

Pa3memnienue BOA03a00pOB MpH pa3iMuYHBIX THUIIAX PYCIOBBIX MPOIECCOB
MOXeET OBITh MpUHATO N0 pekomeHaanuu U.B.ITonosa. B mobom ciiydae H0JIKHBI
OBITh OOECHEYEeHbl YCTOWYMBOCTH BOJ03a00PHOTO COOPYKEHHS M BO3MOXKHOCTb
3a00pa BOJIbI IPU YPOBHSX U PacXxoJax BOAbI PACUETHOW 00€CIIEYEHHOCTH.

beper B MecTte pasmenieHus BoA03a00pa AOMKEH OBbITh YCTOWYHBBIM.
['myOuna Boabl y Oepera mpu pacueTHOM ropusonte Huszkux Boj (I'HB), momxna
ObITh gocTtaroyHou. JKemarenbHO, 4YTOOBI Oeper ObUT BOTHYTBIM, K HEMY
HampaBJIeHbl CTpyM Haubojee YHCTOM BOJbl. XOTs BOTHYTHI  Oeper
CUCTEMAaTUYECKH IOAMBIBAETCS, OJHAKO €ro pa3pylIeHHE OT pa3MblBa MOYKHO
MpEeAyNpPEAUTD IPOTHUBOPA3MBIBHBIM YKpEIJICHUEM. 3arpatbl Ha
OeperoykpenureiabHble padOThl BIOJHE KOMIIEHCUPYIOTCS KOMIAKTHOCTBIO U
MaJbIMH pa3MepaMu BOJOIPUEMHBIX COOPYKEHHM (KOTOPBIE MOYKHO OCYIIECTBUTH
TOJIBKO Y BOTHYTOTO Oepera) U HeOOJIbILIMMHU U3IEPAKKAMHU MPU UX SKCIUTyaTalUH.

Peunoii Bogo3abop He cienyeT pa3mellarh y BBIITYKIOro Oepera, KOTOpbIii
3aHOCUTCA OTJIOKEHUSIMU. B 3TOM cilydae BOJOIPUEMHBIE COOPYKEHHUS MPUILIOCH
OBl CTPOUTH OOJIBIIUX Pa3MEPOB (UTOOBI TOCTUYBL JOCTATOYHOU IIyOUHBI pycia), K
HUM TIOCTyMaja Obl BoJa XyJILIEro KadyecTBa, paboTa MX OTIMYanach Obl HU3KOM
HAJEKHOCTBIO (B MPEAEIbHOM CIIy4ae COOPYXEHUS MOTYT OBITb MOTIPeOEHBI

HaHOCElMI/I) H COIIPOBOXKIAINCH OBl BEICOKHMH OKCIITyaTalMOHHBIMH 3aTpaTaMu.
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Mecra mepekatoB 00JaarOT TEMH K€ HEAOCTATKaAMH, YTO U BBIMYKIIbIE
Oepera. B mecrtax mepekaToB depe3 HEKOTOpPOE BpeMsi MOTYT 0O0pa30BBIBATHCS
IJIEChl, a €CJIM Ha IUJIeCe YCTPOUTh BOJONPUEMHUK, TO B 3TOM MECTE MOXKET
BO3HUKHYTH nepenaj. [IpsiMble y4acTKM paBHUHHBIX PEK B OOJIBIIMHCTBE CIy4acB
TaK)K€ MAaJIONPUTOIHBI JJIS YCTPOMCTBAa BOJ03a00pa, TaK KaK OTIUYAOTCS
HEIMOCTOSIHCTBOM PYCIIa.

Ha ydactkax pa3BeTBICHUS PEKH, U300MIYIOIIUX OCTPOBAMH, BOJ03a00p
pPEKOMEHyeTCsl pa3MeliaTh Ha YCTOMYMBOM TJIlaBHOM TeueHuu. Ero He cremyet
pacrionaraTh Ha Oeperax C TSKEIbIMU T'€0JOTUUECKUMU M THUAPOTeOJIOTHYECKUMU
YCIIOBUSMH, HEOJIATOMPHUATHO BIUSIONIMMHU Ha YCTOMUMBOCTD Pyciia U COOPY>KEHHI
U TpeOYIOUIMMH YBEJIMYCHUS TTYOUHBI 3aJI05KEHUST (DYH/IaMEHTOB, YTO YCIOXKHSET
CTPOUTENIbHBIE PA0OTHI U YIOPOKAET CTOUMOCTh COOPYKEHUM.

XKenatenbHo, YTOOBI BOTHYTHIM O€per peku MMel YMEPEHHYI0 KPUBH3HY
(R>4B, rne R - paguyc 3akpyriaceHus, B - mmpuHa pyciia pexu).

Ha cpenHux u ManibIx pekax ¢ HIyroJieJOBBIM PEXKUMOM HEOOBIION
WHTEHCUBHOCTU HEOOXO0IMMO pa3MeliaTh BOJAOIPUEMHUKH 32 TIPe/IeTIaMU y4aCTKOB
pyciia ¢ MHTEHCUBHBIM, @ HHOT/IA M KUJIBHBIM IepEeMeIIeHHeM HaHOCOB, PUYEM B
ATOM CITydae MOXXHO PYKOBOJICTBOBATHCS TOJIBKO YUCTO THAPABINYECKAUMHU
cooOpakeHUsIMH, pacroJiaras Boj103a00p B Mpejeax CpeiHe TpeTu, a mpu doJsiee
WHTEHCHUBHOM IITyTOJICIOBOM PEKHUME - TPEThEH YeTBEPTH JJIMHBI KPUBOH.

2.3. JlenoBasg oOCTaHOBKA

BuytpuBoanblii e U 1ryra, 0COOEHHO NPU 00pa30BaHUU IIYTO3aKOPOB U
3aTOpPOB, HE TOJBKO YCIOXKHSIOT YCJIOBHS 3a00pa BOJBI M3 PEKU, HO U MOTYT
MOJIHOCTBIO MPEKPATUTH MOCTYIJIEHUE €€ B BOA03a00pHOE coopyxeHue. [loaromy B
ATUX MECTaxX yCTPONCTBO BOJ03a00POB HE JOMYCKAETCA. YUACTKH PEKU, UMEIOIIHE
B 3UMHHM TIEPHOJT BPEMEHU OTKPBHITYIO CBOOOJIHYIO TOBEPXHOCTH, CIIOCOOCTBYIOT
o0pa3oBaHMIO IWIYTH, T[O3TOMY BOJI03a00p CIEAyeT pacrnoJyiaraTh  BBIIIE
MOPOKUCTHIX MECT, OBICTPUH U MOCTOB C PYCJIOBBIMH OIOPAMH, TMOCKOJBKY ITH

YYaCTKH IMOABCPIKCHBI MHTCHCUBHOMY ITIOJIBOAHOMY J'IBI[OO6paSOBaHI/IIO.
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He pexkomenayercss Takxke pa3MeliaTb BOJOIPUEMHBIE COOPYKEHUS
B0/103200pOB Ha ydacTKax HUxkHero Obeda ['DC, HemocpeACTBEHHO MPUIIETAOIIUX

K TUAPOY3IY.

2.4.JIBr>KeHNE HAaHOCOB.

B3pemiennble M OCOOEGHHO JIOHHBIE HAHOCHI  3aTPYJIHSIOT  paboTy
B0/103a00POB, CITOCOOCTBYIOT 3aUJICHUIO HE TOJIBKO CAMOTEUHBIX TPYO, HO U cCaMUX
BOJIOITPUEMHBIX OKOH.

3anpernaeTcss yCTPOMCTBO BOJ103a00POB B 30HE JKWJIBHOTO JIBHOKCHUS
JIOHHBIX HAHOCOB, Ha MOJINEPTHIX YYACTKaX PEKHW U B BEPXOBbSIX BOJOXPaHUIIUIIA
(yyacTku OOWJIBHOTO BBIMAJICHUS B3BEIIEHHBIX HAHOCOB). Ha yCTheBBIX yudacTkax
PeK, BIAJAIOIIMX B MOpE, HEOOXOAUMO YUHMTHIBATh JBM)KCHHE HAHOCOB BOJIBI IIPH

BETpax.

2.5.Y4eT MHTEpECOB APYTUX BOAOMNOJIB30BATEIEH PEKU

Peka, kak mpaBuiio, HCTIOIB3YETCSI HE TOJIBKO JIJISl 1€JIe BOJIOCHAOKEHUS U
BOJIOOTBEICHUS, HO U JUISI IPYTUX OTpaciaeld HApOJHOTO XO35MCTBa U T.I. [loaToMy
MECTO YCTaHOBKH BOJ03a00PHOTO COOPYKEHHMSI W €r0 KOHCTPYKIIUS JIOJKHBI
MPUHUMATBCS C YUETOM HHTEPECOB APYTUX BOJIOIOIb30BaTENEH.

3anpenaeTcsi yCTpOMCTBO BOJAONPUEMHUKOB BO03a00pa B MECTaxX 3UMOBBS
1 HepecTa pbIObI, 0COOCHHO Ha peKaxX, UMEIOIINX PHI00X03SHCTBEHHOES 3HAUYCHUE,
BO M30€KaHUU CO3aHUs YCIOBUM, MOTYIIMX MOBJIEYbh MACCOBYIO THOEb PHIObI.

He nomyckaercs ycrpauBaTh BOJONPUEMHUKH BOA03a00pa B mpeaenax 30H
JIBYDKEHUS CY/IOB, CIIJIaBa TJIOTOB, YTOOBI HE CO3/IaBAaTh MTOMEX UX JABUKEHUIO.

Bono3abopHble CcOOpyK€HHMsI Ha peKax M KaHajax JOJDKHBI OBbITh

3aMpOEKTUPOBAHBI M YCTPOCHBI TakK, YTOOBI HX pacrojiokeHnne u (popma
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oOecrieunBajy IIaBHOEe OOTEKaHUE NX IIOTOKOM, HC BbI3bIBAJIM CTCCHCHUA PYyClia U

ero nepeopMHUpPOBAHUS.

2.6. [Ipumep BbIOOpa MeCTa PaCIOIOKEHHS] PEUHOTO BO03a00PHOTO COOPYKEHUS.

Kak yxe yka3blBaJIOCh, pedyHOE BOJ103a00OpHOE coopykeHue Ha p. Ucrtpe
Jy4dllle BCETO pacmojlaraTh HWXKE BIIAJICHHUS NMpUTOKa Pana, HO BbIlIE BHAACHUS
nputoka fHa. Ha sTom yuactke p. Uctpa cynoxonHa U sIBIsieTCSI BOJOTOKOM
PBIOOXO3SIICTBEHHOTO 3HAYCHHS.

Bono3zabopHoe coopykeHue cielyeT ycTpauBaTh Ha IpaBoOM Oepery p.
Uctpel, Tak Kak B 3TOM cjydae MpHU TOJa4€ BOJbI MOTPEOUTETI0 HE MPHUACTCS
nepecekatb peky. IlpaBeiii Oeper p. HUctpel or r. JlokyyaeBcka 10 MOCENKa
ropojickoro tuna (M.r.1.) 30JMHO TIOJABEPKEH HPO3UM M  IPOIECCY
oBparooOpa3oBanud. Huxe mn.r.1. 3omuHo B paiione r. Kpacasuno p. Uctpa nenaer
NETJII0, BOTHYTHIN Oeper KOTOPOM MOKET OBbITh HCIIOJIb30BAaH B KaueCTBE MeECTa
PacIojoKeHus1 BOJ103a00pHOTO coopyxeHust ¢ R > 4B. OrenuBas mpoaojbHbIE U
MONEepeyYHble MPOPUIN PEKHU, BHIOMpAEM TPU PACUETHBIX CTBOPA B pailoHE MOC.
Uepemymicknii. Bo Bcex Tpex cTBOpax BOJa OJMHAKOBOIO KayecTBa; OHA
XapaKTepU3yeTcs: MPUCYTCTBUEM HEOOJIBIIOTO KOJWYECTBa IIYTH, PYCIOBBIMU U
oeperoBeiMu  nedopmarmsimu +0,2 M. Tommmuaa apga 5, coctaBisier 0,9 M,
JIEIOCTAaB YCTOMYMBBIA. B BOJE IPUCYTCTBYIOT COp, APEUCEHA, BOJAOPOCIA U T.J. B
KOJIMYECTBAX, CO3JAIONIMX NOMEXHU il padOThl BOJ03a00PHOIO COOPYKEHUS.
Bricota BosHbl h, B maBomok coctaBiser 1.2 M., B MexeHb- 0,8 m. CkopocTb
peuHoro mnoroka V, B MNaBoJoK 2 M/c , B MexeHb -1,2 w/c. Kpurepuii

opmupoBanusg pycia K4y = 1.6. KpymHOCTh B3BEIIIEHHBIX HAHOCOB d.,—0.1 MM U
b > 60

KPYITHOCTb YaCTHIL THA PEKH d,, = 0.6 MM.
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3. OneHKa XapaKTepUCTUKH YCIOBHI 3a00pa BOJBI U3 PEKU

CpaBuuBas (akTUYeCKHEe JaHHbIe O p. McTpa ¢ HOpPMAaTHBHBIMH, MOYKHO
C/IeNaTh 3aKII0YCHHE O TOM, YTO YCJIOBHUS 3a00pa BOJBI U3 PEKH OTHOCATCS:
-110 B3BeIIeHHBIM HaHocaM (p = 1100 mr/i) - Kk cpeHuM;
-110 yCTOWYMBOCTH OeperoB u aHa (nedopmanuu +0,2 M) - K CpeTHUM;
-0 TOJIIMHE U XapakTepy jeaoctaBa (& = 0,9 M, JlenocTtaB yCTOWYUBBIN) - K
CPEIHHM;
-110 11yre (HeOO0IbII0e KOJIUYECTBO) - K JIETKUM;
-lI0  3arpsS3HEHHOCTH BOJbI  (MPUCYTCTBYIOT COp, JpeiceHa, BOJOPOCIH,
BBI3BIBAIOIIIHE TIOMEXH) - K CPEIHIM;
-T10 CYJI0XOJICTBY ( CY/ZIOXOJIHAsl peKa ) - K CPETHUM.
OxoHuYaTeapHO MPHUPOAHBIE YCIOBHs 3abopa Boabl u3 p. Mcrpa criemyer

OTHCCTHU K CPCOAHUM.

4. OnpeneneHne TEXHOJIOTMYECKOM CXEeMbl pEYHOT0 BOI03a00PHOTO COOPYKEHUS

TexHoyoruyeckass cxemMa Bojo3abopa JOJDKHBI — oOecreuuBaTh  1-10
KaTeTOPHIO HAJIC)KHOCTH TOAaYd BOABI B CcpeaHux ycloBusx. Omnpenenum
BO3MOJKHBIC BapHaHTBI BOJI03a00PHOTO COOPYKEHHUS, CIIOCOOHOTO O0ECTICUHTh
HAJC)KHBIA OTOOp M3 BOJOMCTOYHHMKA PACUYCTHOTO pacxoia BOABI M IMOAAdy €ro
noTpeduTento. Takux BapuaHTOB BO3MOKHO TPH.

IIEPBBII  BAPUAHT - OeperoBbie  HE3ATOIUIIEMBbIC  BOJOIPUEMHHKU C
BOJOIIPUEMHBIMU OTBEPCTHUSMH, BCETAa JOCTYITHBIMHA IS OOCITYyXKUBaHUS, C
HEOOXOJAMMBIMA  OTPKIAIONIMMUA W BCIIOMOTATEIbHBIMU  COOPYKCHHSIMH U

YCTPOMCTBAMHU, PACIIOI0KEHHBIMU B OHOM CTBOpE (OeperoBoit Bo03a00p);
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BTOPOIl BAPUAHT - 3aTOIUICHHBbIC BOAOIPHUEMHHUKH BCEX THIIOB, yIaJeHHbIE OT
Oepera, MpPaKkTUYECKH HEIOCTYIIHBIE B OTIEJIBbHBIE NEPHUOABI I'0Jla, B KOJIMYECTBE
HECKOJIbKUX IITYK, CHaO)XEHHbIE CpEeACTBaMH OOpHOBI C WIYrod, HaHOCAMHU H
MMEWIIME JApyrue 3arpylHeHHus 3abopa BOAbl (pyCIOBBIM B003a00p C
HECKOJIbKUMH BOJOTIPUEMHHUKAMHU );

TPETUI BAPUAHT - 3aTOIJICHHBbIE BOJOIPHUEMHHKH BCEX THUIIOB, YIAJIEHHBIE OT
Oepera, NPaKTUYECKH HEJOCTYNHbIE B OTHEJIBbHBIE NEPUOABI TOJ (PYCIOBBIE
BO/103a00pbl € OJHUM BOJONPUEMHUKOM), IIPH BBIIOJIHEHUU OJHOTO W3
CIEAYIOIINX YCIIOBUM:

-pa3MelleHe  BOJAONPUEMHUKOB B  3aTOIUIIEMOM  CaMOIIPOMBIBAIOIIEMCS
BOJIONTPHEMHOM KOBIIIE;

-TIOABOJT K BOJOTPUEMHBIM OTBEPCTUSAM TEIJIOW BOJIBI B KOJUYECTBE HE MEHEE
20% 3abupaeMoro pacxoja U MPUMEHEHHE CHELHMAIbHBIX HaHOCO3AILUTHBIX
YCTPOWCTB;

-o0ecreueHne HaJeKHOW CHUCTEMbl OOpaTHOM MPOMBIBKH COPOYAEPKUBAIOIINX
pEIIeTOK, PHIOO3arpaiuTeNbHBIX YCTPOUCTB BOJONPUEMHUKOB U CaMOTEUHBIX
BOJIOBOJIOB.

JUis BceX BBIILIENIEPEUMCIICHHBIX BApUAHTOB HEOOXOAMMO MPENyCMOTPETh
CEKIIMOHUPOBAHKE BOAOIIPHUEMHON YaCTH BOI03a00PHOTO COOPYKEHUSI.

OnpenenumM, Kakoil W3 BapUaHTOB BOJ03a00PHOTO COOPYXKEHUS MOXKHO
pa3MecTUTh B KaXJAOM U3 TpeX CTBOPOB. s 3TOro mpoBejieM NpeaBapUTEIbHYIO
MPUKUAKY MO0 Pa3MEIIEHUIO BOJIOTPUEMHOTO OKHA B K&KIOM U3 HUX.

[IpakTiKa NPOEKTHPOBAHMUS MOKA3bIBAET, YTO BOJONPHUEMHbIE OKHa 0e3
0COOBIX CIIOKHOCTEH yIaeTcsi pacrhojOKUTh B TEX MECTax, TNl TIyOMHAa PEeKH He
meHbine 2-3 M. CreoBatenbHO, B MEPBOM CTBOpPE OTMETKA JHA PEKH B MECTE
YCTpOICTBAa BOJONIPUEMHBIX OKOH JI0JKHA OBITh:

-B 3UMHIOI0 MEXE€Hb 00eCneYeHHOCThIO p = 97% s noanaepxkanusi TpedyeMoi
riyoussl H;,=2,0 M oJ CIUIOIIHBIM JIEIOBBIM TOKPOBOM TOJIIUHOHN §.=0,9 Mm:

VZgp<y 10, ~8: 2.0 =13505-0.9-2.0=13215
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-B JICTHIOIO MEXKEHb O00ECIEYeHHOCThIO p = 97% mys obecrieuenus: TpedyeMoi
riyounsl Hy, = 2,0 M o J105x0MHOM BOIHBI BEICOTOH hy = 0,8 M.
AZ g, <yme —0.5xho, —2.0=133.35-0.5%0.8-2.0=130.95

N3 naByx oTmeTok BbiOMpaeM MuHHMaibHyo (130,95), T.k. oHa OoTBedaer
0001M TpeOOBaHMSIM.

OnpenensseM  TOPU3OHTAJIBHOE  PACCTOSIHUE  MEXKIY  BEPTUKAJIBIO
COOTBETCTBYIOIICH 3TON OTMETKE JHA, U Ype30oM Bojbl B maBojok (rpu I'BB =
140,20). Ecmu 5310 paccrosaue He npesbimaer 20-30 M , TO cienyer
MpeaycMaTpuBaTh YCTpPOMCTBO Bojo3abopa OeperoBoro Ttuma. Eciu ke OHO
6onpiie 30-40 M, TO clieqyeT MPOEKTUPOBATh YCTPOUCTBO BOJI03a00pa PYyCIOBOTO
TUIIA.

Jns 1-ro ctBOopa 3T0 paccrosinue coctaBisier 16,25 m. Iloatomy B 1-m
CTBOpE MOYKHO MPENYCMOTPETh YCTPOMCTBO BOA03a00pa OEpEroBoro THIIA.

AHQJIIOTHYHOE PACCTOSAHUE BO 2-M CTBOpPE cocTaBiseT 36,0 M.

Takum o0pa3oM, BO 2-M cieayeT yCTaHaBIMBAaTh BOJI03a00p PYCIOBOIO
tuna. Ero MOXHO BBINOJHUTH WJIM 1O BTOPOMY BapuaHTy (C JABYyMS
BOJONPUEMHUKAMU) WM MO TPEThEMY BapHaHTy (C OJHUM BOJONPHUEMHHUKOM, HO
IIPY BBIMOJIHEHUH WJIA BTOPOTO, UITU TPETHETO JOMOJHUTEILHOTO YCIOBUS).

AHanu3 3-ro cTBOpa MOKa3bIBaeT, YTO M3-3a Maynol riayounsl p. McTtpa B
JIETHIOIO MEXEHb B 3-M CTBOpPE HEJb3sl Pa3MECTUTh BOJONPHEMHOE OTBEPCTUE
(riryouna Bonbl Mensie Hy, =2.0 m). I[TosToMy ans opranusanuu 3a060pa Boabl B 3-
M CTBOpe TpeOyercs WJIM YCTPOUTh KOBILEBOW B0103a00p (TpeTUd BapHaHT C
MEPBLIM JIOMIOJIHUTEIBHBIM YCJIOBHEM), WU COOPYIAUTH NaMObl W IITOPHI IS

HNOJHATHS YPOBHS BOJbI B PEKe, WIH YIIIyOUTh THO TOCIIETHEN.

5. CxeMa peqHOro BoJj03a00pHOI0 COOPYKEHUS PyCIOBOI0 THUIIA

Paccmotpum  mozipoOHO  B0/I03a00pHOE  COOPYKEHHE PYCIOBOTO THIIA,

KOTOpOE BKJIIOYAET MHOTHE 3JIEMEHTHI, MPUCYIIUE BOJ03a00paM APYruxX THUIIOB.
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Bomo3abop pasmemniaercsi BO BTOpOM CTBOPE, pacroniokeHHOM OT rrommanku OC
Ha pacctosiHud 1 = 7,5 KM 1o Tpacce BOJ0BO/IA.

MexaHnueckue XapakTEPUCTUKU TPYHTOB OCHOBAHUS O] OEperoBbIM
KOJIOJILIEM CIIEAYIOIIHE:

-IUIOTHOCTB (0GBbEeMHast Macca) B cyxoi actu (Hax I'B B peke) p., =1800 xr/v’; B

MOKpo# yactu (Huxke I'B B peke) =2000 kr/m>;

Pmur.
-yToJl BHYTPEHHETO TPEHUS: ¢ cr= 36°, ¢ mr.= 26°.

PycnoBoii Bo103a00p COCTOWUT M3 3aTOIJICHHOTO BOJIOIIPHUEMHHUKA (OTOJIOBKA)
U OeperoBoro KoJIOAIA, COSAMHEHHBIX MEXAY cCOO0M caMOTeUHbIMU TpyOamu. B
OeperoBOM KOJIOJIIIE pa3MeIIaeTcsi HacoCHasl CTaHIus 1-ro moabema (Boao3abop
COBMEIIICHHOTO Tuma). Takas cxeMa MO03BOJIAET 3HAUYUTEIBHO CHU3UTH JJIUHY
BCACBHIBAIOIIUX TPYO, 00ECIeUnTh KK IbIii HACOC CBOEH BCaChIBAIOILIEH JMHUEH, a
o0Ocly’kuBaHUE M BOJONpPUEMHON uyactu Bojo3zabopa, u HC 1-ro mnognrema
IPOU3BOJIUTH OJJHUM U TEM K€ MEPCOHAIOM.

PycnoBblii BOs103a00p MpeyCMOTPEH ABYXCEKIIMOHHBIM, KaXKJIask U3 CEeKIUi
SBisieTcs paboueil, pe3epBHBIX CeKIUW HeT. Boaa W3 peku NpuHUMAETCs
JIBYXCEKIIMOHHBIM  3aTOIUIEHHBIM  BOJOMPHUEMHUKOM  (OTOJIOBKOM) U  TIO
caMOTe4HbIM TpyOam mojaerca B OeperoBoi komognel. Ileperopoakoit 6eperosoit
KOJIOJIEIl pa3lelieH Ha JBE YacTh: COOCTBEHHO BOJ03a00p (Tak Ha3bIBaeMas
"Mokpas" udacth kononaua) u HC 1-ro nmogpema (Tak Ha3zbiBaemasi 'cyxas" 4acTb
KoJjoua). Bogo3zabopHast yacTh KOJIO/LA MEPETOPOAKON pa3ielieHa Ha ABE PaBHBIE
CEKI[MHU, KOTOPBhIE MOTYT COEIUHSITHCA APYT C APYrOM C MOMOUIBIO MEPEMYCKHOTO
kiamnana. Kaxxnas u3 cekiuii Bogo3adbopa priibTpyrolieil CeTKol pasiesieHa Ha JIBe
KaMephl: TMPUEMHYIO (aBaHKaMepy) W Kamepy BcacbiBaHus. [lpu mpumeHeHHH
BpaILlaoLIEeiiCcsl CETKH B BOJI03a00PHOM YacTu O€peroBoro KoJoaua oopa3yercs erie
U CETOYHAas Kamepa.

Peunas Boma depe3 OroJioBOK M IO CaMOTEUHBIM TpyOaM TMomagaeT B

aBaHKamepy, a mporIbTpOBaHHAS Yepe3 CETKY - B Kamepy BcachiBaHus. Kaxmgas
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CeKlusi Boao3abopa oOOCIyXHBaeTcss JByMsl HacocaMH C COOCTBEHHBIMH
BCachIBaOIUMU TpyOamu. HamopHble JIMHUM BCEX YEThIPEX HACOCOB OOBEIUHEHBI
B 00IIMIA KOJUIEKTOP, TTOTAIOIIHA BOTY B BOJOBOLI. Ha Bo0BOIax BHE OEperoBOTO
KOJIO/IIA  YCTAHOBJIEHBI ~ KaMepbl  MEPEKIIOYEHUs, TJ€  OCYIIECTBIISIETCS
NOJKJIIOYEHHE TPYO JUIsl MOJauyd MPOMBIBHOTO pacxoia Mpu oOpaTHOM MpPOMBIBKE
camMoTe4yHbIX TpyO. Ha camoreuyHslx TpyOax mpeaycMOTpeHa yCTaHOBKAa KOJIOHH
JUISI UMITYJIbCHOM WJTM THAPOMHEBMATUYECKOM MpombiBKU TpyO. Hanm GeperoBbim
KOJOJIEM  pacCloOJIOKEH TMaBWIbOH, CHAOXKEHHBIH  JIByMSI  IMOJBEMHBIMU
MexaHu3Mamu: g Bojo3abopa u misi HC 1-ro moasema. OTOGOp BOJBI Ha
cOOCTBEHHbBIE HYK/bl BOJ03a00pa (Q.y;) MPOU3BOIUTCS U3 HAIOPHBIX TPYO.

N3 pexku [0 KaMmepbl BCACBIBAHMS BKIIOUUTEIBHO JIBUKEHHUE BOJIbI
OCYULIECTBJISIETCS CAMOTEKOM 3a CYeT oOpasyrolleics pa3HUIbl YPOBHEH BOJbI B
peke U Kamepax (Zp>Zy>Zys), 3aTEM IBHKEHHE BOABI NPOMCXOAUT B HAOPHOM
peXUME MO BCACBIBAIOIIMM W HANOPHBIM TpyOaMm, HAIOPHOMY KOJUIEKTOPY M
BOJIOBOJIAM.

[TpunsTas cxema noakaroueHust HacocoB HC-1 k Bogo3abopy u 0OBsi3Ke UX
TpyOaMU COOTBETCTBYET HOPMATHUBHBIM TPEOOBAHUSM K KOJMYECTBY pabOuMx M
pe3epBHBIX HacOCOB, T.K. B HC 1-ii kaTreropuu HaJIe:)KHOCTH Ha JIBa pabOUYnX Hacoca
MpeaycMaTpuBaeTCs YCTaHOBKAa JABYX pe3epBHbIX HacocoB (mist HC 2-ih u 3-i
KaTeropuil HaJeKHOCTH Ha JBa pabo4MX Hacoca JOKEH ObITh MPEAYyCMOTPEH
OJIMH PE3EPBHBIN U TOTAa pa3MEIEHNE HACOCOB B KOJIOJILIE U X OOBs3Ka TpyOamu
OyayT IpyruMu).

JIist TpWHSTOW — TEXHOJOTHYECKOM CXeMbl B0/103a00pa JOKHBI OBITH
BBITIOJTHEHBI:

-TUJPABIMYECKUE PACUEThl: OIpPEACICHUE pPa3MepOB BOAOINPUEMHBIX OKOH,
TMaMETPOB Bcex TpyO, pabodeil muiomanu (QrIbTPYIONINX CETOK, XapaKTEPHBIX
OTMETOK B0J103a00PHOT0 COOPY>KEHHUS;

-CTaTUYECKHUE PacyeThl: ONpeIeTICHIE pa3MepPOB Or0JIOBKa M OEPEroBOro KoJIo1a,

YCTOMYHUBOCTHU OTOJIOBKA, CAMOTEUHBIX TPYO U OEPETOBOTO KOJIOIIIA;
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-IpOBEPKa HA Pa3MbIB JIHA PEKU OKOJIO OrOJIOBKA;

-pacyeT NPOMBIBKH CAaMOTEYHBIX TPYO;

-mo00p 00OpyAOBaHMS (TUIIBI PEHIETOK, CETOK, HACOCOB, 3a/IBMXKEK, OOPATHBIX
KJIAMaHOB, PYJIEBBIX KOJIOHOK, 3aTBOPOB U MOJEMHBIX MEXaHU3MOB).

5.1. PacueTtHble pacxojibl Boj03a00pa.

[Ipu ruapaBiIMuecKOM pacueTe MOBEPXHOCTHOTO BOJI03a0opa CleIyeT
pasnuyaTh JiBa paCUETHBIX PEXXUMa ero padoThI:

1) HOpManbHBIM (IKCILUTyaTAllUOHHBIA) PEXUM - OJHOBPEMEHHas paboTa Bcex
paboumx cekuui BO/03a00pa, KpOME PE3EpBHBIX, €CIM OHM MMEIOTCS (B HaIleM
clly4ae MX HeET) ;

2) aBapuiHBIM PEKUM - BPEMEHHOE OTKJIIOYEHHE OJHOM U3 pabouMX CEKUUH Ha
PEMOHT WJI PEBUBHIO.

Kpome Toro, mpu NnpuMEHEHMH NPOMBIBKH CAMOTEYHBIX TPYO OOpaTHHIM
TOKOM BOJIbI JOJKEH OBITh PACCUUTAH U ATOT PEXUM pabOThl BOJ03a00pa.

CxeMbl pacripeiesieHHsl TOTOKA M0 3JIeMEeHTaM Boja03abopa Mpu pa3iIudyHbIX
peXrMax MoKa3aHbl Ha pUcC.7.

Pasmepbl  37€MEHTOB  BOJ03a0OPHOIO  COOPY)KEHHS  ONpPEAEISIOTCS
MPUMEHUTENBHO K IKCIUTYTAlIMOHHOMY PEXUMY, a MOTEPU HANOpa U CBS3aHHBIE C
HUMH HauMEHbIINE OTMETKH YpOBHEH BOJbI B KaMmepax OeperoBoro Kojoaua u
HAUOOJBIIIEH TOMYCTUMON OTMETKH OCH HACOCOB - IPUMEHUTEIHLHO K aBapUITHOMY.

PacueTHbIil pacxon BOJbI MPHU 3KCIUTyTAlMOHHOM PEXKUME MOXKET ObITh
BBIYKCIICH TaK:

l+o

@ =3500m r

rne W, - moJie3Hasi 4acoBasi mojiada Bojio3abopa ( pacxoj BOABI, MOAaBAEMOM Ha
oC);
W, =5400 wm*/u;
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N - KOIMYECTBO pabOUUX CEKIIH (KpOME PE3EPBHBIX ), B IPUHITOM K pacyeTy BapHaHTE
TEXHOJIOTHYSCKOM CXEMBI N = 2;

G- KO3(P(UIMEHT, YYUTHIBAIOMIMK TOTPEOHOCTH BOJI03a00pa B BOJE Ha
COOCTBEHHBIE HYK/IBI.
Pexomennyercs npunumats ¢ = 0,03...0,08 B 3aBUCUMOCTH OT Kaue€CTBa BOJbI B
HMCTOYHHUKE M TUIIOB (PUIBTPYIOIIUX CETOK. MEHbBIIINE 3HAUCHUSI G MPUHUMAIOT TIPU
cmaboii 3arps3HEHHOCTH BOJIBI M MPUMEHEHUHW BPAIIAIONIMXCS CETOK. B Hamem
ciydae (Iipu cpeaHel 3arps3HEHHOCTH BOJIBI M PUMEHEHUHN BPAIAIONIUXCS CETOK)
npuarmaeM 6= 0,06 (6%).

Torna

_ 1+0.06

— D 5400=0.795 Mm/C .
3600x 2 M

Q,

PacueTHbIl pacxoj Ipy aBapuiHOM PEXKUME

Qa = annx\{j )
n—1

rae ¥ - KO3(PQUIMEHT, YUYUTHIBAIOIIMNA JOMYCTUMOE BPEMEHHOE CHUKECHHE
MIPOU3BOIUTEIILHOCTH BOJ103a00pa MPU OTKIIOUEHUHU OJHOM M3 pabouMX CEKIUM Ha
PEMOHT WJIU PEBU3HIO.

Pexomennyercs mnpuHuMath st Bojpo3zabopo Il u  III  kareropuit
HagexHocTd 1 > ¥ > 0.7, a s Bomo3abopoB | kateropun ¥ = 1; B HaIeM cirydae
v =1. Torma

~0.795x2

Q, x1=1.59 M°/c.



