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AKT COI'JIACOBAHUSA
HA MeTOAMYeCKHe PEKOMEHIANMHU 10 BHINMOJTHEHUIONPAKTHYECKUX U
JJadopaTopHbIX padoT
no Teme 2.2«@opMUpPOBaHNE U OYHCTKA MOBEPXHOCTHBIX U CTOYHBIX BOI»
IIM.03 «BbinosiHeHHe padoOT 10 0YMCTKE NPUPOIHBIX U CTOYHBIX BOJ U
KOHTPOJII0 KAYeCTBEHHBIX MOKa3aTeJsiei,
pa3padorannbix npenoaasareaem I'BIIOY HO:xkHo-Ypajibckoro
roCyIapCTBEHHOT0 TEXHUYECKOI0 KoJUIeMKa XUuAUATYVIMHON A.A.

Meronuueckue  PEKOMEHIAIMM 10  BBIOJIHCHUIO  MPAKTHYCCKUX U
nabopaTopHbeIX pabor mo Teme «DOpMUPOBAHME M OYMUCTKA MOBEPXHOCTHBIX U
cTouHbIX Bo/» [IM.03 «BeimoaHeHne paboT MO OYNUCTKE MPUPOIHBIX U CTOYHBIX BOJT
M KOHTPOJIO KAayeCTBEHHBIX TIOKa3aTesei»,pa3paboTaHbl B paMKax paboueit
nporpaMMbl  MPOGECCUOHAITBHOTO MOYJIS, SIBJISIONIETOCS YacThIO IPOTPAMMBbI
MOJITOTOBKH ~ CIIEIUATIMCTOB CpexHero 3BeHa B cooTBercTBHM ¢ DPI'OC  mo
cnermanibHocT CITIO 08.02.04  BonocHaO)keHue M BOJOOTBEIEHHE 0a30BOH
MIOJICOTOBKH B YaCTH OCBOCHMSI OCHOBHOT'O BHJIa MPO(EeCCHOHAIBHON JICSITCIIbHOCTH
(BAID): BeimoaHeHue paboT MO OYUCTKE MPUPOIAHBIX M CTOYHBIX BOJ M KOHTPOJIO
KaueCTBEHHBIX MMOKA3aTEIICHH COOTBETCTBYIONIUX MPOPECCUOHAIBHBIX KOMIICTCHITUI
(TTK).

Hacrosmmue meToauyeckue pEeKOMEHJIAMKM TI0 BBIMTOJTHCHHUIO MPAKTHYCCKUX
paboT MPEACTABISIOT COOOM MHAMBUAYAIbHbIC MTPAKTUYCCKUC 3aaHUs U CITYyKaT JIIs
3aKpeIJIeHUs Y CTYACHTOB CIENHMAJIbHBIX 3HAHUW M YMEHUWA TpU ONpeleTICHUU
METOJ1a OYUCTKUA CTOYHBIX, TOBEPXHOCTHBIX BOJl 1 OCHOBHBIX MapaMEeTPOB OYHCTHBIX
COOPY>KEHUH CTOYHBIX BOJI.

B xone BbIMONHEHMS CTyIEHTaMHU MPAKTUYECKUX U JIAO0OPATOPHBIX 3aJaHH
OCYUIECTBIISIETCS] 00y4YeHHWE TPUMEHEHUIO TOJYYEHHBIX 3HAaHUW U yMEHH,
nproOpeTaeTCa MPAKTUYSCKUN OTBIT MPU PEHICHUU KOMIUIEKCHBIX 3a/1a4, CBSI3aHHBIX
co cdepoit mpodeccnoHaTBHON AeATETFHOCTH OYIYIIUX CIICIIAATHUCTOB.

Meronuueckue  pEeKOMEHJIAMU 1O  BBIIOJIHEHUIO  MPAKTHUYECKUX U
nabopaTopHbeix paborno Teme «DopMHUpOBaHME M OUYKUCTKA MOBEPXHOCTHBIX U
ctouHbIX Bos» [IM.03 «BrimonHeHne padoT MO OYUCTKE MPUPOIHBIX U CTOYHBIX BOJI
U KOHTPOJIIO KA4YeCTBEHHBIX IOKA3aTEJIEH»COOTBETCTBYIOT  yCTAHOBICHHBIM
TpeOOBaHUAM W MOTYT OBITH PEKOMEHJOBAaHBI [IJIi KCIOJIb30BaHUS B Y4eOHOM
nporecce.
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Mapxkmirerepay: | - Ao A.A. Mapkmrretep



HOACHUTEJIBHAA 3AIIMCKA

Meronnueckne peKOMEHIallUY 10 BBIMOJIHEHUIO MPAKTUYECKUX U J1a00paTOpHBIX
pabor mnoreme 2.2 «POpMHpOBaHHE W OYHMCTKA MOBEPXHOCTHBIX M CTOYHBIX
Bo»M/IK 03.01. Ouuctka W KOHTPOJb KadyecTBAa NPUPOJHBIX M CTOYHBIX BOJ,
npeaHa3HaveHsl s ooyuaromuxcs no crnenuanbHocTy 08.02.04 BonocHabxeHnue u

BOOOOTBCIACHHUC.

[IpakTryeckue 3aHATUS SIBISIOTCS BaXXHBIM 3JIEMEHTOM ydeOHOro mporecca. B
XO0JI€ BBIMOJHEHUSI TPAKTUYECKUX paldoT oOydyaromuecs CHUCTEeMATH3UPYIOT U
3aKPEIUISIOT TOJIyYEeHHbBIE TEOPETUUYECKUE 3HAHMS, Pa3BUBAIOT MHTEIUICKTYyaIbHbIE U
npodeccuoHaabHble yMEHUs, (OPMHUPYIOT JJIEMEHTHl KOMIIETCHIMNA Oyaymmx
CHEIUATHCTOB.

Mertoauyeckne  pEKOMEHJAMM  MpPEJHAa3HAYeHbl  JUIs  OpTraHU3alliH
BBITIOJIHCHUSI TIPAKTHYECKUX padbor 1o TeMe «DopMUpOBaHHWE W  OYHMCTKA
NOBEPXHOCTHBIX U CTOYHBIX BOJIY.

[Tporpammoii [IM.03BeimoHeHHE pabOT MO OYMCTKE MPUPOIHBIX M CTOYHBIX
BOJA M KOHTPOJIKO KAYECTBEHHBIX IIOKA3aTEIEHUIIPEYCMOTPEHO BBIIIOJIHEHUE [
npakTH4YecKuX padbot u 1 maboparopHoii paboThI, HAIIPABJICHHBIX HA ()OPMUPOBAHUE
INNEMEHM 08 CNeOYIOU{UX KOMNEMEeH UL '

OK 1. Beibupath crocobbsl pemieHus 3agad  MpodeCCHOHATBHOU
NEeATEIbHOCTH, TPUMEHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM

OK 2. OcymiecTBisTh TMOUCK, aHAJIU3 W HMHTEPIpETAIuio WHGOpMAIIH,
HEO0OXOAMMOM /ISl BBITIOJTHEHUS 3a/1a4 MPo(deCCUOHATBHON JeATETbHOCTH

OK 3. [InanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE H
JTUYHOCTHOE Pa3BUTHE

OK 4. PaGoTaTh B KOJUIEKTUBE U KOMaHE, Y(P(PEKTUBHO B3aNMMOICiCTBOBATH
C KOJUIETaMH, PyKOBOJICTBOM, KIIMEHTAMHU

OK 7. CopeilicTBOBaTh COXPaHEHHIO OKpY’Karolen cpenbl,
pecypcocbepexenuto, 3 (PEeKTUBHO ACHCTBOBATH B YPE3BBIUAWHBIX CUTYAITUIX

OK 9. Ucnonb3oBaTh HHPOPMAIIMOHHBIE TEXHOJOTUH B TPODHEeCcCHOHATHHOM

ACATCIIBHOCTHU



[IK 3.1. Pa3pabarbiBaTh TEXHOJIOTMYECKHH IMPOLIECC OYUCTKH MPUPOIHBIX U
CTOYHBIX BOJ

YMEHUIL.
—  BBINOJHATH KOHTPOJb 3a COOJIIOJICGHHEM 3KOJIOTMUECKHX CTaHJapTOB H
HOPMATHUBOB 110 OXpPaHE OKPYKAIOLIEH CPebl;

3HAHWIL:
- TUTHEHUYECKHEe TPEOOBaHMS K KaUeCTBY MUTHEBOM BOJbI U CAHUTAPHBIE HOPMBI
OUYHMIIEHHBIM CTOYHBIM BOJ[aM U BOJIaM BOJIOEMOB Pa3IMYHOTO HA3HAYEHUS,

— MCTOAbI U MMAPaMCTPblI KOHTPOJIA MPUPOAHBIX U CTOYHBIX BOI.



Conepxanue 0T4éTa 1 TpeOOBAHUA K €ro opopMiIeHUIO

1. Oruyér mno mnpakTHYEeCKOM  WiIM J1abOpaTopHOW pabOTEe BBIMONHIETCS B
COOTBETCTBUHM C TpeOoBaHUsIMU AeicTByouX ctangaptos (I'OCT).

2. Otuér BKJIIOYAET B ceOs pasfeibl, OTPAKAIOIIME BCE ATallbl BHIIOJHEHUS
paboTHI.

2.1. Homep, Ha3BaHue U LIE€Tb PAOOTHI.

Lenb paboThl OTpaXka€T OCHOBHBIE 33/1a4U TEOPETUUYECKOT0 TUIaHA B IaHHOM padoTe.
2.2. PacuértHoe 3amaHue.

Kaxnplil sTan pacuéra A0HKEH MMETh CBOM M0J/13aroj0BOK, MIPUBOJIUTCS pacuéTHas
cxema (mpu HEOOXOUMOCTH ), UICXO/IHbIE JaHHBIE, pacUETHbIE (POPMYIIbI, PE3YJIbTATHI
pacuy€ToB B BUC TaOJIMIIBI.

3. TI'paduueckas wyacth oTu€Ta (CXEMbI, TaOMUIBI, JUArPaMMbl, TpadUKN)
BBITMIOJTHSAETCSA KapaHJIallloM C MPUMEHEHUEM YePTEKHBIX UHCTPYMEHTOB.

4. Kaxnas orueTHas paboTa JqoiKHA OBITH akKypaTHO odopmiieHa M BIIOXKEHA B
nanky ¢ ¢gaiamu. OT4eT MOXHO BBIOJIHATH B PYKOITMCHOM BapUaHTE WUJIU C pUMe-
Henuem I1K. TlepBriif ¢aiin B manke MOHKEH COAEPKAaTh TUTYJIBHBIN JUCT yCTaHOB-
neHHoro ooOpasmna (mpuiokenue A). Kaxknmas ordyerHas paboTa MOIMUCHIBACTCS
IpenojaBaTeeM Mocie €€ 3aluThl U XPAaHUTCA B NANKe y CTYACHTA A0 KOHLA
TEKyIIero ceMmectpa. B KoOHIle cemecTpa CTyJIeHT 00si3aH claTh MAnKy CO BCEMH,
MOJIMMCAHHBIMU TIPEIo/iaBaTesieM, padoTaMu M TOJNYYUTh 3a4eT MO MPAKTUYECKUM
paboraM 3a cemecTp. 3aUeT MO MPAKTHUUYECKUM pabOTaM 3a CEMECTP CTAaBHUTCS IpU

HaJIn4uu B ITAIIKC BCCX OTUCTHBIX pa6OT, IMPOBCACHHLIX B I'PVYIIIIC.

Kpurepuu oueHuBaHus:
- OIICHKA «OTJIMYHO» BBICTABJISIETCA 00yUaromemMycs 3a paboTy, BHIIOJHEHHYIO
6e30mmrO09HO, B TIOJIHOM 00BEME C YIETOM PAIMOHATBLHOCTH BHIOPAHHBIX PEIICHUN;
- OLEHKa «XOpOLIO» BBICTaBIIIETCS  OOyyYarolemycs 3a paborty,

BBIIIOJITHCHHYIO B ITIOJIHOM o0BeMe ¢ HCOO04YCTaMU,



- OIICHKA «YOOBJICTBOPUTCIBbHO» BBLICTABJISACTCS O6Y‘I3.IOH.[CMYC$I

3a pabory,

BBINIOJIHEHHYIO B HE NOJHOM o0beme (He MeHee 50% mpaBHUIBHO BBIIOJHEHHBIX

3a/laHuii 0T o01Iero oobeMa padboThl);

- OLIEHKA «HEYJOBJIETBOPUTEIBHO» BBICTABIIAETCA OOywarolmemycs 3a padory,

BBINIOJITHEHHYIO B HE IIOJIHOM 00beme

3aJlaHui OT 001Iero oobeMa padoThl).

I[TEPEYEHDB ITPAKTUYECKHUX PABOT

(menee 50% mpaBUIBHO BBIMOJHEHHBIX

No KonnuecTBo
HanmenoBanue
paboThI 4acoB

L PacyeT MHTEHCUBHOCTHU JOKSA U pacXo/ia I0AKIEBBIX BOJI 4

2. [TpoekTupoBaHuE CXEMbI 10KIE€BOM CETH 4

3. I'mapaBnuueckuii pacyeT y4acTKOB CETH 4

4. PacyeT o4rCTHBIX COOPY>KEHUIN MOBEPXHOCTHBIX CTOYHBIX BOJI 4

5. BBIMOTHUTE 4epTEKOCHOBHBIX CXEM OUYHMCTKHU MTOBEPXHOCTHBIX 2
CTOYHBIX BOJ

6. Pacuer npon3BOAUTENIBHOCTH OUYUCTHBIX COOPYKEHUN 2
MOBEPXHOCTHBIX CTOYHBIX BOJI

7 Pacder nokanbHBIX OUUCTHBIX COOPYKEHUN 2

22
INEPEYEHDB JIAGOPATOPHBIX PABOT
Ne KonunuectBo
HanmenoBanue
paboTHI JacoB

HccnenoBanue 3arpsa3HeHUN MOBEPXHOCTHOTO CTOKA C

L CENMUTEOHBIX TEPPUTOPHI U TUIOMIAICH TPOMBIIUICHHBIX 2
TUTONIA/IOK MO (DU3UKO-XUMUYECKUM XapaKTePUCTHUKAM CHeTa

2




INPAKTHYECKAS PABOTA Nel

HA3BAHUE MPAKTHUYECKOW PABOTBI: PACUET WMHTEHCHBHOCTU
JIOXKITST U PACXOJIA JIOXKJIEBBIX BOJI

Heab padoTei:1.OcBOUTE METOAUKY OMPEACICHUS MNHTEHCUBHOCTH JOXK/IA;
2.0npenenaTs pacxo A0KIEBbIX BO;
3.Mcnonb3oBaTh NI BBINOJHEHUS] PACUYETOB  HOPMATUBHO-

CIIPABOYHYIO JIUTEPATYPY.

3HaHMsA (aKTyanu3anus):
— METEpeOoJIOTMYECKHe MapaMeTpbl, HEOOXOAUMBbIE IS pacyeTa pacxoda JO0XKIACBBIX
BOZ,
— METOJMKY ONPENENICHUs pacxoda A0KIEBbIX BO;
— XapakTepUCTHKY KO3 UILIMEHTa CTOKA.
YMEHHUS:
— OMNpPENENATh PacXo/ T0KIEBBIX BOI;
— TM0JIb30BaThCA HOPMATUBHO-CIIPABOYHOU JIMTEPATYPOU;

— CTpPOHUTH Fpa(i)I/IK 3dBUCHUMOCTH MHTCHCUBHOCTH JOXKAA OT IMIPOJOJIZKUTCIbHOCTH.

Teopernveckuii MmaTepua:

Pacxonbl 10KIEBBIX BOJ B CETSAX BOJOOTBEACHHS (POPMUPYIOTCS B PE3yIbTaTe
CJIOHBIX TIPOIIECCOB, MPOUCXO/SIINX Ha MOBEPXHOCTH OacceilHa CTOKa M B caMOU
cetd. J10’kaM, BBINABIINE AK€ B OJHOW MECTHOCTH, PAa3JIWYarOTCs 10 KOJIUYECTBY
OCaJKOB, TPOJOJKUTEIIBHOCTA U UHTEHCUBHOCTH.

['ooBoli 00BEM MOBEPXHOCTHBIX BOJ 3a TEIUIbIN MEPUOJ, OMPEAENSIETCS MO
dbopmyire:

Wﬂzlo- hﬂ '\|I[L'F,
rae Ny - cioit ocaakoB, MM, 3a TEIUTBINA MIEPHOJ TOJIA;
V1 - 00U K03 UIIMEHT CTOKa JOKIeBBIX BOJ, paBeH 0,325;
7



F - mnomane cToka, ra.
I'onoBoit 06beM TaIoOro cTOKa OmpeaesieTcs mno hopmyie:
WT=10- hT '\|IT'F,
rae hr- cioit ocaakoB, MM, 3a TEIUTBINA TIEPUOJ] TOJIA;
Y1 - 001U KO3 (ULIMEHT CTOKA AOKIEBbIX BOJ, MpuHuMaem 0,6;
F - miomane cToka, ra.
['ogoBoit 00beM BOJBI ISl MOJMBA M MOMKHM AOpOr, MOCTYHAIOUIMX B JIMBHEBYIO
KaHAJIM3ALNI0 U HA OYMCTHBIE COOPYKEHUS
WM=10’ m -k ‘FM‘ YM,
rae M - yIelbHbIA pacxoj BOABI Ha MOMKY TOpPOKHBIX HOKphITHH 1,2-1,5 /Mm% Ha
OJIHYy MOMKY;
K - cpenHee konmuyecTBO MOCK B roay, paBHo 150;
Fwm - Tutonaab TBEpABIX MOKPHITUH, TTOJIBEPTAIOLIUXCSI MOMKE, Ta;

WM - KO3 GUIMEHT CTOKA ISl TOJIMBOYHBIX BOJ, 0,5.

OOt TOIOBOI CTOK TOBEPXHOCTHBIX BOJI COCTABHT:
Wr= WI[+ W+ Wum

Hnmencusnocmov evinadenuss 002c0si - 3TO CIOWM aTMOCHEPHBIX JKHIKUX
0CaJIKOB, BBITIABIINX HA TIOBEPXHOCTH B CIMHUILY BPEMECHH.

[IIupoko pacrpocTpaHeH TrpapUUecKHii METOM OIpeIeieHUs WHTCHCHBHOCTH
noxnas. PacueTHelii TpaduK TpeaBapUTEIBHO COCTABISCTCS U3  HMCXOHBIX
METEOPOJIOTHUECKHX U APYTHUX JHaHHBIX. B coorBeTcTBUU ¢ pekoMenaarwsivMu CIT mis
o0CITykKMBaeMOro 00BbEKTa YCTAHABIMBAIOT BEJIMUUHBI (o, #, My, U P, HaXOIAT 1O
dopMysiaM BETHUUHBI A U Zpid.

Koadpduiment croka (Zmig) yIHTHIBaeT mMOTepu cToKa. [loTepu 3aBHCAT OT
MHOTUX (DaKTOpPOB, B TOM YHCJIE OT THIA TIOYBBI W PACTUTEIHHOTO TOKPOBa, OT
YCIIOBUH TPEAMISCTBYIOIMIETO0 YBIAKHEHUS W COCTOSHUS ITOBEPXHOCTH IOYBHI.
JloxieBast CceTb OOBIYHO OOCTY)KMBACT TEPPUTOPHH, HWMEIONINE Pa3IUnIHbBIC
MOBEPXHOCTHU: C TIOKPHITHSIMH W 0e3 HuX. {7 ympomeHus pacyeToB CETH B ITHX

ClydyasX HaxoJAT CpeAHue 3HaueHus KoddduumeHtoB croka. Ero ompenenstor

8



MyTEM YMHOXXEHUS OTHOCHTEIBHOHN IUIOMIaau (C TOKPBITUEM WM 0Oe3 Hero) Ha
coOTBeTCTBYIOIMNA KO3QpuuueHT. CymMma MOJYYEHHBIX KO3()PUIMEHTOB AaeT
CpeIHEB3BEIIEHHOE 3HaUeHUE Kod(ppuIieHTa CToKa.

3ateM, 3a1aBasCh Pa3HbIMU 3HAYCHUSIMH KPUTHUYECKOW MPOJOJDKHUTEIHLHOCTH
noxast t(5; 10; 15;...; 60 MuH) onpeAensitoT 3HaYeHUsI MHTEHCUBHOCTU J0X1s (r. B
COOTBETCTBHUH C TIOJTYYCHHBIMU JAHHBIMU CTPOST 3aBUCHUMOCTH ( oTtr(puc. ). JleBoit
BETBBHIO 3aBUCUMOCTh ACUMIITOTHYECKH MPUOJIMKACTCS K OCH OpJUHAT, Tak Kak t; = 0
U (y = oo.

Ecnu anst mpoekTupyeMoro o0beKTa BO3MOYKHO M3MEHEHHE BETUYHH P U Zpid,
TO Cpa3y CJIeJYeT MOCTPOUTh HECKOJbKO 3aBrucuMoctei(r = T2 (t;) wmum q= 1 (tp) mpu
BO3MOXHBIX 3HAYCHUAX P UZpid.

[To mpeaBapuTesIbHO MOCTPOCHHBIM 3aBucuMocTsM (= T2 (t;) wmm q= f1 (tp)
rpaduuecky ONpeAeNstoT MHTEHCUBHOCTh AOXKISA (r, 3aTeM 1o Qopmyne (7.14)
PaCcCUUTHIBAIOT PACXO/ TOKIEBBIX BO/I.

OCHOBBIBasICh Ha METEOPOJIOTHYECKHUX TapaMeTpax, pacxoj JOXKIEBBIX BOJ

omnpezensieTcs no Gopmyiie

12
Zmid A F
1,2n-0,1 !

R
20elmid - cpenHee 3HaueHHE KOAh(UIMEHTa, XapaKTepHU3yIOMIEro IOBEPXHOCTH
OacceiiHa cToka, ompeaensiemoe cormacHo 1. 2.17 (CIT 32.13330.2012) (cwm.
npuioxenue b, m.1.1);

A, n- mapameTpsl, omnpenensembie coryacHo 1. 2.12 (CIT 32.13330.2012);

F- pacuetHas mmiomaar CTOKa, ra, ompenensemas cormacHo 1. 2.14 (CII
32.13330.2012) (cMm. npunoxenue b, m.1.2);

tr - pacueTHas TPOMODKUTEIBLHOCTH JOX[ISA, paBHAS MPOJOJDKUTEIHLHOCTH
MPOTEKaHUSI TOBEPXHOCTHBIX BOJ| MO TOBEPXHOCTH W TpyOaM 10 PacUeTHOTO
y4yacTka, MHUH, u omnpeaensemas coridacHo m. 2.15(CIT 32.13330.2012) (cm.
npuioxenue b, n.1.3).

[MapameTpel A W 7 HAIJISKHUT ONPENCIATh IO pe3ynbTaraM 00padOTKU

MHOTOJIETHUX 3alMCEH CAMOIMUIIYIIUX J0XKIEMEpPOB, 3apETUCTPUPOBAHHBIX B JaH-



HOM KOHKpPETHOM NyHKTe. IIpu oTcyTcTBUM 00paOOTaHHBIX JAaHHBIX JOIMYCKaeTCs

napameTp 4 onpeaensaTs 1o popmyiie

A=q20-2o”(1+l;‘~m ,

20e(- UWHTEHCUBHOCTh JOXAs, J/c Ha 1 ra, i JaHHOM MECTHOCTH
npoaokuTenbHocThi0 20 MuH mpu P = 1 roxa, onpenensemass mo yept. 1 (CII
32.13330.2012) (cMm. npunoxenue b, yept.l);

n - TOKa3aTeNlb CTerneHu, onpeaensembli mo tadm. 4 (CIT 32.13330.2012)) (cm.
npwioxenue b, Ta6n.3);

My - CPEIHHE KOJWYeCcTBO Aoxaeu 3a roa (ot 50 mo 170 poxnaeir B rox B
3aBHCHMOCTH OT paiiona), npuauMaemoe mo tabm. 4 (CIT 32.13330.2012)(cwm.
npwioxenue b, tab6n.3);

P - mepuoa OJHOKPAaTHOTO MPEBBINICHUS PACUCTHOM WHTECHCUBHOCTH OIS,
npuauMaemsrii mmo 1. 2.13 (CIT 32.13330.2012) (cm.npunoxenue b, m.1.5);

y - MOKa3aTeNb CTETIeHU, XapaKTepU3yIOINi X0 JIUBHS, MPUHUMAETCA 10 Tab. 4
(CIT 32.13330.2012) (cm. npunoxenue b, Tadi.3).

PacueTHast mpo0oKUTENBHOCTD TOXKA t; , BRIYKCISETCS IO PopMyIie
tr=tconttcantip

rae teon — MPOAOHKUTENEHOCTh MPOTEKAHUS JOKIEBBIX BOJ 10 YIMYHOTO JIOTKA
WIN TIPU HATMYWU JOKIETIPUEMHUKA B MpeJienax KBapraja 0 YIUYHOTO KOJIEKTOpa,
MPUHUMAEM S5 MUHYT;

tcan - IPOJIOIDKUTENBHOCTD MPOTEKAHUS JTOXKIAEBBIX BOJI 110 YIHYHBIM JIOTKaM
710 TO>KJICTIPUEMHUKA, MUH.
tcan= 0,021

lcan — JUTHHA JTOTKA, M;

Vcan — pacdeTHasi CKOPOCTh TEUEHUS Ha y9acTKe, M/C;

t,- TPOAOKUTENBHOCTh MPOTEKAHUS MOKIEBBIX BOJ A0 PaCCUUTHIBAEMOIO

CCUYCHUS, MUH.;
!

t, = 0,017-F

Vp

|, — ATMHA pacyeTHBIX Y4acTKOB KOJUIEKTOPA, M;
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Vp — CKOPOCTh ABHXKCHMS BOAbI HA COOTBCTCTBYIOIICM Y4aCTKE, Mm/c.

Ta6nuia 1 - KonudecTBo T0KACBBIX M TAIBIX BOJ, MM(COTJIACHO TaHHBIM
THIPOMETEOCITYKObI)

KonmuecTBo 0KIEBBIX U TAJBIX BOJ, MM
MereocTaHuus Terbli nepuon XOJIOAHBIN ITIEPUOLT
(anpenib — OKTA0ph) | (HOSIOpPL — MapT)
YensaOuHCK — ropoj 332 104
MarauToropck 303 79
Karagp-lBaHoBCK 520 108
Tpounx 293 94
HOxxHOYypanbck 303 108

Xox pa0doThI:
1. Paccuurats miomanas crokak.
2. OnpeienuTh TOI0BOM 00BEM TOBEPXHOCTHBIX BOJ 3a TEIUTBIN nieproaW .
3. Onpenenuth rog0Bo 00beM Tanmoro crokaWr.
4. OnpenenuTh ro10Boi 00beM BOJIBI JJIS TIOJIMBA U MOMKH 0por W
5. OnpenenuTh OO TOOBOM CTOK MOBEPXHOCTHBIX Bo WT.
6. Onpenenuts KO3(PGUIHMESHT UHTEHCUBHOCTH JOXIS A.

7. ITogoOpaTh mokazaTe i MHTEHCUBHOCTH JOXKIS (20, 71,My , P, 110 TIPUIIOKEHUTO

8. Onpenenuth cpeaHee 3HadeHUE KoIPHUIIMEHTAZmid, XaPaKTEPHU3YIOIIECTO
MOBEPXHOCTh OacceiiHa cToka (1o MPUI0KEHUIo A).

9. OnpenenuTh MPOAOIKUTENBHOCTh MPOTEKAHUS JTOKIEBBIX BOJ MO YIUYHBIM
JIOTKAM J10 JOXKIECTTpUEeMHUKAlcan.

10. OnpenenuTs MOPOJOJLKUTEIBHOCTh MPOTEKAHUS JOXKIEBBIX BOJ [0
pacCYUTHIBAEMOrO ceyeHuAlp.

11. OrnpenenuTs pacyeTHYIO TPOJAOIKUTEILHOCTD TOXKSA tr.

Hcxoouvie oannvie: TEHIUIaH TOpoJa C BAapHaHTOM, COOTBETCTBYIOLIEM

MOPSAIKOBOMY HOMEPY B XKypHAJIe€.

Tabmuna 2 - cxoaHble JaHHBIE
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Ne IInomane
B-Ta TBEPABIX | TPYHTOBBIX | O3CJICHEHUS, | 3aCTPOMKH, Pacnionoxenne
HOKPBITHH, | TOKPBITHIA, M2 M2 obBeKTa
2 2 MIPOCKTHPOBAHUS
1 1400 - 1920,0 1324,96 YeassOuHCK
2 1350 — 2758,8 751,2 MarauTtoropck
3 365,0 - 365,0 400,99 OxxHOYpanbCck
4 80 230 40 450 Tpownmx
5 2320 30 270 584,87 Karas-lBaHoBCK
6 1350 50 2758,8 751,2 MarauTtoropck
7 3065 125 1819 1216 YensaOnHCK
8 25 470 220 404,85 Karas-l1BaHnoBck
9 1807 — 1377 1360 Tpowurk
10 25 470 220 404,85 HOxxHOypanbck
11 70 120 230 540 YenssOuHck
12 35 220 150 670 KaraB-l1BaHoBcKk
13 190 330 900 820 Tpowurk
14 1500 - 1000 1100 HOxxHoypanbck
15 2000 - 1300 990 YenaOunck

KoHTpo/bHbIE BONIPOCHI
1. HazoBuTe METEOpPOJOTHUECKHE OCHOBBI pacueTa KOJIUYECTBA OCAIKOB.
2.  Pacckaxute METOAWKY pacueTra HHTECHCUBHOCTH JOXISI W pacxoja
JIOKJIEBBIX BOJI.
3. JlaiiTe onpeneneHue NHTEHCUBHOCTH JTOXKS.

4.  TlosicHute, OT 4ero 3aBUCUT KOIPPUIIMEHT CTOKA U KaK €T0 OMPEEIISIOT.

Jluteparypa:
1. CIT 32.13330.2012 Kanaimzanus. HapyxHble ceTu U coopykenust/I occtpoit
Poccun. — M.:, 2012. — 72c.

INPAKTUYECKAS PABOTA Ne2
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HA3BAHUE ITPAKTUYECKOM PABOTbBI: [TPOEKTUPOBAHHWE CXEMbBI
JIOXKJIEBOU CETU

Hean padorei: 1. HayuuThcs ycTaHaBIMBATH TPaHUIIBI 0ACCEMHOB BOJIOOTBE/ICHHUS B
3aBUCUMOCTH OT pelibe(a MECTHOCTH;

2.0cBOUTh MPUHIUIIBI TPACCUPOBKU TJIABHOTO KOJJIEKTOpa U
YJIUYHBIX CETEH;

3.0npenensaTb MecTa pacioyloKEHUs PETYINPYIOLIUX PE3EPBYAPOB.

3HaHMsA (aKTyanu3anus):
— cHucTeMbl cOOpa U OTBEJICHUS TOBEPXHOCTHOT'O CTOKA;

— IpaBHJIa YCTAHOBJICHUA I'PAHUI] O0accerHOB BOJOOTBCACHUA,

PUHITUIIB TPACCUPOBKH JTIOXKICBBIX CETEH;
— cllydad MIPUMEHEHUS PETYIHPYIOLIUX PEe3ePBYapOB;

yYMEHHusi:

YCTaHaBJINBATH I'PAHUIIbI OaccelfHOB BOAOOTBCIACHMA,

BBITIOJIHSITh TPACCUPOBKY JTOKIEBBIX BOJOOTBOISIIIUX CETEN;

— OIpEeAeNATh MECTa PaCHOIOKEHUS PETYIUPYIOIINX PE3EPBYapPOB.

Teopernveckuii MaTepuaJ:

3akppiTasi MOA3EMHAsl TOXKIEBAsl CETh YCTPAUBAECTCS MPU MOJHOW pa3fenbHOMN
CUCTEME BOJOOTBENICHUA. B Hee He momyckaeTcs cOpoc Kakux-InOO 3arpsi3HEHHBIX
cTouHbIX BOjA. C TIOMOIIBIO JOXKIEBOW CETH aTMOC(EpHBIE (IOKICBHIE U TaJIbIC)
BOABI OTBOMATCS JHOO HEMOCPEACTBEHHO B BOJOEMBI, JHOO Ha OYHCTHBIE
COOpYKEHHUS.

JloxxneBasi ceTb mpoekTupyercs Oe3HamopHO# (camoteuHoi). Hamomnenue B
TpyOax MPUHUMAETCS TTOJTHBIM.

[IpuHUMIIBI COCTABICHUSI CXEM JIOKAEBOW CETH AaHAJIOTHYHBI NPUHIHUIIAM

COCTaBJICHUsI cXeM ObITOBOM ceTu. KomekTopsl M yaudHas CeTh TOXKIECBOM CETH
13



TPAacCUPYIOTCA B COOTBETCTBUH C pelIbe)OM MECTHOCTH (HAIpaBICHUE TCUCHUS BOIBI
B TpyOOIIpOBOJaX JOJKHO COBIMAJaTh C YKJIOHOM IOBEPXHOCTH 3eMiH). Ilpu stom
obecreynBaeTcss MUHUMAJIbHOE 3ariay0yieHue TpyOOpoBOIOB.

B coorBercTBUM ¢ penbeoM MECTHOCTH TEPPUTOPHS OOCITYyKHBAEMOTO
oObekTa pa3duBaeTcsi Ha OacceliHbl BoAoOTBeneHUs. Koiiekrtopbl 0GacceiiHOB
BOJIOOTBEJICHUSI CJIEyeT TpacCHpoBaTh MO TajbBeraM M KpaTyalllUM IyTeM K
BojoemMaM. [Ipu MpoeKTUPOBaHUH JOKIACBOW CETH MPUMEHSETCS MEPICHIUKYIIpHAs
cxema.

OOBIYHO TIPH OHOM M TOM K€ peibee MECTHOCTH BO3MOXKHO YCTPOHCTBO
CXEMBl CETH C pa3HbIM YHUCIOM OacceiHOB M KOJUIEKTOPOB, a CII€JOBaTENbHO,
BBIITYCKOB BOJBI B BojoeM. Ha pucynke | moka3aHbl CXEMBI JOXKACBOW CETH C IBYMS

N YCTBIPbMS KOJIUICKTOPAMH U BBIITYCKaAMMU.

A2
[ -

oo = e
A ALZ AL A
| onifies W/ I/

(= 1, W
L xonifamrefe 1 / I 7 1

Pucynok 1 - Cxembl J0X/1€BOM CETH C Pa3HOM CTENEHBIO ACIEHTPATU3ALNT
BBHIITYCKOB
a - C IByMs BBIITYCKaMu; O - C YETHIPbMS BBIITYCKaMU,
1 - HaropHble KaHaBbl; 2- KBapTajbl; 3 - JOXKAEBas CETh, 4 — BBIITYCKU
VYBenu4yeHue yuciia KOJJIEKTOPOB MPUBOJIUT K CHMKEHHUIO UX JUAMETPOB, a
CJI€JI0OBATENIbHO, 1 CTOMMOCTH CTPOUTENIbCTBA. B TO k€ BpeMsi BO3MOKHO HEKOTOPOE
yYBEJIMUCHHE 3ariayOJICHUs KOJUIEKTOPOB. BEIMTYCKH BOJBI B BOJOEMBI - CJIOXKHBIE U
JIOPOTOCTOSIIINE COOPYKEHHS. YBEIMYEHHUE MX 4YMCIa B 2 pa3a BO BTOPOUM CXeMe
MOJKET BBI3BaTh YBEIMYEHHE CTOMMOCTH CTPOMTEIbCTBA. BBIOOp OKOHYATEIHLHOTO

BapuaHTa CXEMbI U CTEIIEHH JICIIEHTPAIM3AINHN BBIITYCKOB JI0KJIEBBIX BOJI B BOJIOEMBI
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JNOJDKEH TPOU3BOJUTHCA HA OCHOBAHMU TEXHUKO-DKOHOMHYECKOTO CpPaBHEHUS
MpEeIBapUTEILHO HAMEUEHHBIX CXEM.

Ecan mpeagycmotpena ounctka aTMOC(HEpPHBIX BOJ Ha JIOKAJTBHBIX OUYHMCTHBIX
COOPYKEHUSIX, TO CIEAYEeT CTPEMHUThCA K pa3pabOTKE CXEM C MEHBIIUM YHCIIOM
OacceitHoB. KoHLEHTpalusi CcTOKa JO3BOJSIET COKpallaTh YHUCIO JIOKAJIbHBIX
OYKCTHBIX COOPYXEHHI, pa3qeNUTEIIbHbIX KaMe€p W JMBHEOTBOAOB OT HHUX. [lpm
OYHUCTKE AaTMOC(EpHBIX BOJ Ha IEHTPAIU30BAHHBIX OYUCTHBIX COOPYKEHUSIX
BO3HHMKAeT HEOOXOAUMOCTh YCTPOMCTBA TJIABHOTO KOJUIEKTOpA JIJIsl TepexBaTa BOJbI
OT KOJUICKTOPOB 0aCCEMHOB U TPAHCIIOPTUPOBAHUS €€ K OUHMCTHBIM COOpYXKeHUsIM. B
ATOM CJy4yae KOHIIEHTpalMsl CTOKa He oOs3arenbHa. Bo3MOXXHO yBelnyeHue ducia
OaccelinoB. HaumOosiee onTuManbHOE PEIICHHE CXEeMbl OyJIeT Mpu MUHHMaTbHOM
3ariayOJIeHUM KOJUIEKTOPOB OacceWHOB Tmepes; MPHUCOCIUHEHHWEM K TJIABHOMY
KOJUIEKTOPY.

B psige cnydyaeB Ha CXEMy CETU MOXKET MOBJIUATH HAJTUYUE >KEJIE3HOU JTOpOTH,
TpaMBalHbBIX MyTeil. Yucno mnepeceyeHUil ¢ HUMHU JOJDKHO OBITh MUHUMAJIBHBIM.
TpaccupoBKy ceTu clieyeT IpOU3BOIUTh TAKKE C YIETOM OCOOCHHOCTEH B3aUMHOTO
PACIIONIOKEHHS C APYTUMHU MOA3EMHBIMU COOPYKEHUAMMU.

VY CeTpoiiCTBO JIOKEPOB Ha JTOKAEBOM CETU Uepe3 BOAHBIE IPOTOKH U OBpark U B
MECTax IEPECEUYCHUH C KPYIHBIMU MOJA3EMHBIMHU COOPYKEHUSIMH (BOJONPOBOAAMU
OOJBIINX JUAMETPOB, Ta30MPOBOJAAMH, JIUHUSIMH METPO MaJIOTO 3aJI0KEHUS) BEChbMa
HEKeNaTeJIbHO BCJIECCTBUE MJIOXUX TUIPABIUYECKUX YCIOBUHN UX PaOOTHI.

TpaccupoBanue yaUYHBIX TPYOOTPOBOAOB OCYIIECTBISIETCS MO CIEAYIOIIUM
CXeMaM: IO TOHWXEHHOW TpaHM; MO OOBEMHOW CXeM€ W IO Yepe3KBapTaIbHOUN
cxeme. Pa30uBKYy KBapTajaoB Ha YacCTH TUIOMIAJEH, TATOTCIOMNE K COOTBETCTBYIOIUM
BETKaM, CJIEIyET IPOU3BOIUTE C YIETOM JTUOO MPOEKTOB BEPTUKAIHLHOM TUIAHUPOBKH,
160 penbeda MECTHOCTH.

B nenax coxkpamieHusi IIMHBI NOA3EMHOM CETH U YMEHBUICHUSI €€ CTOUMOCTH
JUTSE OTBOJAA JOXJACBBIX BOJ II€JIeCOOOpPa3HO HCIOJIB30BaTh JIOTKM MOCTOBBIX. B
3aBUCUMOCTH OT PACYETHOI'0 pacxoja NOXKAEBBIX BOJA W YKJIOHA YJIHUI[ 3TH JOTKHU

MOT'YT OOCIYXXUTh JI0 OJHOrO-TpeX KBapTaioB. lIpu HCHOJIB30BAaHUM YIUYHBIX
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JIOTKOB Ha TEPPUTOPHUM KBAPTAJIOB MPUXOJUTCA yCTPauBaTh MOBEPXHOCTHBIA OTBOJ
JIO’KJIEBBIX BOJI, YTO BBI3BIBAET MOTOKU BOJbI MOIMEPEK TPOTyapa, 3aTPYIHSIONINE
JIBU>KEHHE TEIIEX0I0B.

OOHOBPEMEHHO C BEIOOPOM CXEMBI I0KAEBOM CETH ClIeIyeT peuaTh BOIpoc 00
YCTPOICTBE U OINpPEACIICHUHA MECT PACIOIOKEHUS PETYIUPYIONINX pe3epByapoB. [Ipu
X YCTPOWCTBE MOSBIAECTCS BO3MOXHOCTh BPEMEHHOM 3aJIepKKU YacCTH JOKICBBIX
BOJl U COKpalleHHUs pacxojia OTBOAUMBIX BOJI B TEPUOJ] MHTECHCHUBHBIX JIMBHEH.
3anep:kaHHbId 00bEM BOJBI IOCTETIEHHO YJIAJSETCs U3 pe3epByapa Mociie CHUKEHUS
MHTEHCUBHOCTH JOXIS WM TOCJ€ IMOJHOIO0 €ro mpeKpamleHus. Y CTpPOMCTBO
PETYJIUPYIOLIUX PE3EpBYapoB HE BCErjJa O0ECHevYMBAET YMEHBIIEHHWE CTOMMOCTU
CTPOUTENBCTBA JIOKAEBOW CeTH. B KayecTBe peryaupymomux pe3epByapoB
[[eJIeCO00pa3HO  MCMOJIb30BaTh CYLIECTBYIOUIUME TMPYJbl, OBpard U JIOKOWHBI.
CTpouUTENnbCTBO CHEUUATBHBIX TMOJ3EMHBIX U >KEJI€300€TOHHBIX pe3epByapoB
OTIPABIAHO JIUIIb B OTJAEIBHBIX CITydasx.

Perynupyromue pezepByapbl MOTYT IPUMEHATHCS B CIAEAYIOUIUX CIyYasiX:

1. B MecTax NpPUCOEAMHEHUS KIOBETOB M KaHaB, HECYIIUX 3HAYUTEIIbHBIC
pacxoibl JOXKIEBBIX BOJ K MOJ3EMHOM CETH;

2. nepea nauHHBIMU (Oosbiie 0,5-1 KM) OTBOAHBIMU KOJIJIEKTOPAMH;

3. Ha JOKJIEBOM CETH MPOMBINIJICHHBIX MPEANPUSTHI Tepe]l MPUCOeTUHEHUEM
UX K YJIWYHOM CeTH TOpoJoB (YTOOBI HCKIIOYHUTH MOATOIUICHUE TEPPUTOPUI
IPOMBIILIJIEHHBIX MPEINPUITH);

4. mepea HACOCHBIMM CTAHUUAMU JJISI IEPEKAYKH TOKIEBBIX BOJ;

5. mepesl OYUCTHBIMU COOPYKEHUSIMU (KaK IPaBUII0, 00A3aTENbHO).

Hcxoonvie oannwvie:
['enmuian roposa ¢ Topu3OHTAISIMU Yepe3 1-2 meTpa.
Xoa padoThI:
1. OnpenenuTs rpaHUIlbl BOJIOPA3IEIOB.
2. BBITIOTHUTH TPACCUPOBKY.

3. OnpenenuTh MECTa YCTAHOBKH PETYIUPYIONIINX PE3EPBYapOB.
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KoHTpoJibHBIE BONIPOCHI:
1. Ha3zoBuTe npaBuiia yCTaHOBJICHHS TPAHULl 0ACCEHHOB BOJIOOTBEACHHUS.
2. OOBbsICHUTE PUHIUIIBI TPACCUPOBKHU ITABHOTO KOJJIEKTOPA U YIUYHBIX
JOKJEBbIX CeTel BOAOOTBEICHUS.
3. HasoBure ycnoBus onpeneneHuss MECT PETYJIHUPYIOLIUX PE3EPBYapOB.

4. TlosicHuTe NpUHLMI pabOThl U KOHCTPYKLHMHU PETYJIUPYIOIIUX PE3EPBYAPOB.

Jlureparypa:
1. CIT 32.13330.2012 Kananuzauusi. HapysxHbie cetu u coopysxkenusi/['occtpoit
Poccun. — M.:, 2012. — 72c.

INPAKTUYECKAS PABOTA Ne3
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HA3BAHUE NPAKTUYECKOW PABOTBI: T'MJPABJIMUECKUI PACYET

YYACTKOB CETH

Hean paGoThi:1. 0CBOMTH METOUKY BBINOJIHEHUS THIPABINYECKOT0O pacyeTa.
3Hanns (akTyanuzanus):

— MpaBUjIa ONPEJEICHUS JUKTYIOMIMX TOUYEK Ha 10XKAEBOW CETU BOJOOTBEICHHUS;

— YCJIOBHS ONPEAEIICHUS] MUHUMAIbHOW TTyOUHBI 3aJ10KEHUS;

— METOJUKY BBIMOJHEHUS TMAPABINYECKOTO PacyeTa;
YMEHHus:

— COCTaBJISITh CXEMY J0XKJIEBOM CETH;

— BBIIIOJIHATH I‘I/I}IpaBJII/IIIeCKI/Iﬁ PpacucT.

Teopernyecknii MaTepuas:

['mppaBauueckuii pacyer TOXKJIEBOM CETH HAYMHAKOT IIOCJIE COCTaBJIEHUS €€
CXeMbl. YJIM4YHAasl CeTh pa3OMBaeTCs Ha pacyeTHBIC YYaCTKH, TPAaHHUIIAMU KOTOPBIX,
KaK TpaBUJIO, OBIBAIOT MepeKpecTKu yiull. bacceliHpl pa3OuBaroTCS Ha IUIOIIATU
CTOKa, TATOTCIOIINE (COOCTBEHHBIE) K OTACIBHBIM yYacTKaM YJIMYHOM CeTH.
KBapranel paccmaTpuBarOTCs OTAEIBHO, HO C YYE€TOM IUIONIAAM MPHUIIETAOIINX
yacTer Mpoe3a0B 10 UX ocu. Kaxplid KBapTajal HYMEPYETCs, a OTICIbHBIE €r0 YaCTH
obo3HavaroTcs OykBamMu. [l ympoIeHUs IMOCIEIYIOMUX PacdeTOB COCTABISIETCS
BEJIOMOCTh IUJIOIIAJIEN ¢ UX HyMEpalMer W 3HAYEHUEM IuIomanu, ra. [Ipoussogurcs
HyMepalds BCEX YYacTKOB M JUIS KaXJIoro OacceifHa ompenensercs IUKTYIoIast
TOYKa, OT KOTOPOW M HAYMHAETCsS pacueT TPyOompoBoaoB. PesynbTaThl pacueroB

JIOKJIEBOM CETH 1eIeCO00pa3HO CBOJUTH B TAOJIUILY OmpeeleHHOoM GopMbl (Tabmuna

1).

MuHUManpHyI0 TIIyOWHY 3alI0)KCHHS TPHHHMAaeM KaK HauOOJBINYI0 W3 JBYX

BCJIIMYHNH.
h=hy, — &, M;
h =0,7+D, m,
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rae hyp, — rryOuHa mpoMep3aHus, ONpeAeseTCs B 3aBUCUMOCTH OT PACIIONOKEHHSI

00BEKTa MPEKTUPOBAHUS;

a — rnapamerp, IPUHUMAEMBbIN B 3aBUCUMOCTHU OT uaMeTpa Tpyo: 1o 500 mm —

0,3 M, my1s1 6ombiIero nuametrpa — 0,5M;

D — nuametp TpyO.

Tabauya 3 - 'uopasruueckuii pacuem u pacuem npoooibHO20 NPOPUILS
0021c0eB0l cemu 20pooa

No Jnvna Tnomans cToka, ra Cxopocts | IIpogomknuTensHOCTE
- YYacTKOB, NPOTOKa, | MPOTOKA MO YYaCTKY,
y1acTKOB [ M COOCTBEHHAs | IPUTOKOBAs | OOMLIAs M/c MIH
1 2 3 4 5 6 7
0-1
1-2
IIpooonsicenue mabn. 3
PacueTnas = O = -
No npoaoku- | UHTEHCHBHOCTD =it 5 = 29 x| 2ES = 5
o TENBHOCTh OIS O, S g 2 2 SEC|ESey B
Y4acTKOB ) 5% S S B o &S Y < <
noxas tr, n/(c'ra) 22 = 2 FlE T o =
A & ©
MUH
1 8 9 10 11 12 13 14
0-1
1-2
IIpoodondicenue maoan.3.
OtMmeTkHu, M ['my6una
[ToBepxHOCTH 3aJI0KECHUS TPYOBI,
No 3epMJ1H Jlotka TpyOBI [enbiru TpyOBI v by
ydacTka
B B B B B B B B
Hayaje | KOHIIC | HavyaJie | KOHIC | Havale KOHIIC | Hayaje | KOHIC
1 15 16 17 18 19 20 21 22
0-1
1-2

@dopma Tabmuiel 3 cocTaBieHa C Y4YETOM HCIOJIb30BaHHUE TpaduuecKoro

METO/Ia OMpEACIICHUS] WHTCHCUBHOCTH A0Xns. [Ilmomamu croxka B rpadax 3 u 4

OMpEeNIEIAI0TCS IO cXeMe NoXkaeBoil cetu. CieayeT, 0AHAKO, UMETh B BUY, YTO pac-

YETHBIN pacxoa HOXKIACBBIX BOJA HMHOrAad IIOJIYy4YacTCAd MaKCHUMAJIbHBIM HE CO BCel

momaan CTOKa, KaK 3TO CICAYCT N3 MCTOJAAa IPCACIIbHBIX WHTEHCUBHOCTEH. DTO
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OTMEUAEeTCs NpPH HENpaBUIbHOM KOH(Urypamuu OacceilHa CTOKa B IUIaHe, T. €.
HEpPaBHOMEPHOM HapacTaHUU UX IO JJIMHE KOJUIEKTOpa; MPH PE3KO MEHAIOIMXCA (110
OTIEIbHBIM YacTSIM OacceiiHa cToKa) KO3 (HUIMEHTaX CTOKa; PEe3KUX KOoJieOaHUsIX
YKJIOHOB MOBEPXHOCTH 3€MJIM B OacceiiHe KOJUIEKTOpa; MPUCOCAMHEHUU MPUTOKA K
KOJUIEKTOPY B BUJI€ KaHABbI, BPEMs IPOTOKA MO KOTOPOW 3HAUYUTEIBHO.

Ha pucyHke2 mokaszaHbl TpU CXEMbI JOXKJIEBOM CETH, paccMoTpeHHsie . T
[uropuHbiM, B KOTOPBIX pAaCUYETHBIA pacxoJ Ha ydacTkax 2-3 MOJydusIcs
MaKCHUMaJIbHbIM He co Bcel miomanu F1 + F», a ¢ momaau croka F,. OOHapyXuTh

Ty 0COOEHHOCTHh MOKHO TOJILKO IMpu IpPpOBCACHUU ITOBECPOUYHBIX PACUYCTOB.

- 8
»-‘2‘2"[

/ X ) Fe20m

o "‘/‘ c "aj ; !
] A‘.‘ -('
Y ) - * ¥
5 Naa > N 7 i’I' =50 ,;.‘: M,
.;;4‘-1_90 §f R 0
Afc-2a) ‘;.“1
F=102 J1 1 { 7o 804/t 2a)
3

Pucynok 2 - Cxembl JOXAEBBIX CETEU

a - MpU HEPABHOMEPHOM HapacTaHUHM IUIOIIAIA CTOKA IO JJIMHE KOJUIEKTOpa; O - Mpu
pE3KOM M3MEeHEeHUHU Kodh(PHIIMEeHTa CTOKA MO JUIMHE KOJUIEKTOpa; B-TIPU PE3KOM

U3MEHEHHH perbeda MECTHOCTH 10 JUTHHE KOJIJIEKTOpa

Tepputopun camoB W TApKOB, HE OOOpPYJOBAHHBIE JIOKIACBOW CETHIO
(OTKpBITOM WM 3aKpbITOM), B PACUETHON BEIWYMHE IUIOIIAJAM CTOKAa W MpH
omnpeeneHn KodhHUIreHTa cCToka He YUYUTHIBAIOTCSA. ECIu 9T TeppUTOpUU UMEIOT
ykion moBepxHoctu 0,008-0,01 m Oomee B CTOPOHY YJIMYHBIX TMPOE3I0B, TO B
pPACUYETHYIO IJIONMIab CTOKA HAJJICKHUT BKIIOYATh MPUJIETAIONIYI0 K MPOE31y MOJIOCY
mupuHou 50-100 m.

CkopocThi0 TIpOTOKa B Tpade 6 3a7al0TCs ¢ yYeTOM YKIOHA IOBEPXHOCTH
3emid. IIpy HEOOJBIIOM YKIOHE MMOBEPXHOCTH 3EMJIM WM IUIOCKOM penbede

MECTHOCTU CKOPOCTb MPUHUMAIOT PABHOW M HEMHOTO 0OJIbIIIE CAMOOYHUIIAOIIICH.
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NutencuBHOCTh NOXKIA (r B Tpade 9 ompexpensieTcss Mo MPeIBAPUTEIBHO
cocTaBJICHHON 3aBUCUMOCTH (M3 mpaktudeckoi padotel Nel)qr= f(t;).PacueTHbrii
pacxon B rpade 10 paccuutsiBaeTcs 1o hopmysie

q, =0,FK
riae F —romank cToka, eaq;
Js — MHTEHCUBHOCTH JOXKS JOCTUTIIIETO BOJTOOTBOISIICH CETH;
K — nonpaBoyHbIil K03 PUIMEHT, KOTOPBII 3aBUCUT OT IUTOIIAAHU cTOKaF:
Tabnuua 4 - [TonpaBouHblil KO3PdULIEEHT
F, ea 500 1000 | 2000 |5000 |6000 |8000 |10000
K 0,95 0,90 0,85 0,80 0,7 0,6 0,55

Hannsie tpad 11-13 mnomywarorcs B UTOre THUIPABIMYECKOTO pacyeTa
TpyOOINpOBOIa, KOTOPHIA OOBIYHO BBIMIOJIHAETCS MO COOTBETCTBYIOIIUM TaOIHIIAM H
o pacxonay (B rpadge 10) ¢ yuyeToMm yKJIOHA TTOBEPXHOCTH 3EMJIH, OMPEICIICMbIM 10
OTMETKaM MOBEPXHOCTH 3eMJi (B rpadax 15 u 16).

OTtMeTku JOoTKa TpyOBI B KOHIE YyuacTka (rpada 18) HaxomsTcs myTem
BBIYMTAHUS BEJIUYMHBI MAJCHUs, omnpeaeisemMoro mo gopmyne Ah = i-lu3z ormerkn
JI0TKa TpyObl B HAayaJe ee.

OnpeneneHne OCTaNbHBIX JAHHBIX TaOMUIBl 3 He TpeOyeT crenuaibHOro
MOSICHEHHS.

Kak ormeuasniocs BbIllIe, pacdyeT AOXKIACBOM CETH HAYMHAKOT C JUKTYIOIICH
ToukHd. J[JI1 MOCTpOeHUs MPOMOIBHOrO MNpoduis B AUKTYIOIMIEH TOYKE CIEAyeT
CHEIUANBHO OMPENEeTUTh MUHUMAJIBLHOE 3ariyosieHne TpyOomnpoBoaa 1o jotka. [Ipu
ATOM BBITIOJHSIOTCS CIEAYIONINE YCIOBHS: 1) HCKIIOYEHUE TpoMep3aHus Tpyo; 2)
WCKITIOUCHUE pa3pylIeHHs] TPYO OT MEHCTBUS BHEITHUX BO3JCHCTBUN JIBHKYIIETOCS
TpaHcopTa M 3) oOecredeHne MPUCOSAMHEHUS K MEPBOMY PACUETHOMY Y4YaCTKY
BHYTPUKBapTalIbHbIX ceTeil. Bce pacueTsl  BBINOJHAIOTCA, Kak W MOpH
MPOCKTUPOBAHUM  OBITOBOM  CETH. HauvanpHoe ~ 3arnyOneHue  MepBOro
TOXKIEPUEMHIKAa BHYTPUKBAPTAIBHONW CETH CIIEAyeT MPUHUMATh PaBHBIM TITyOWHE

MMPOMEp3aHHUsl TPYHTA.
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Ecim  pacuer [0XKIEBOW CETH  NPOU3BOAUTCA C  MCIOJIb30BAHUEM
Kod(ppulMeHTa YMEHBIICHUS MHTEHCUBHOCTH P, TO €ro TakKXKe PEKOMEHIYeTCs
CBOJUTH B TaONuUIly, aHaNOrM4Hyr0 Tabnuie 3. [Ipu 3ToM HEOOXOAMMO H3MEHUTH
Ha3BaHue rpad 8 u 9; rpady 8 cienyer HazpBaTh «IIpOJOIKUTENBLHOCTD MPOTOKA IO
TpyOonpoBoaam t,, mun»; rpady 9 - «Kosdduurenr ymeHbllieHHss HHTEHCUBHOCTU
p» (OH HAXOJUTCS IO MPHJIOKCHHUIO A ¢ YYETOM 3HAUCHHUIA tp 1 Nn).

PacuetHblii pacxo BeIUUCIAETCS 110 HOpMyIie

0r= pgoFK
Benmnunna (o, nmomkHa OBITH OmpeAelieHa B Hadale pacuera 1o Qopmylie
(mpunoxenue A):
Qo=midA/S"
Xoo0 pabomui:
CocTtaBUTh CXEMY JIOKIEBOU CETH;
Pa30uTh yIM4Hy0 T0KIEBYIO CETh HA PACUETHBIC YUACTKH;
[IpounsBecTn HyMepaluio BCEX YU4aCTKOB;
Pa30uTth OacceiiHbl Ha IJIOMIAAN CTOKA,
CocTtaBuTh TAONHITY IUTONIAZEH C UX HyMepalued U 3HaYeHUEM IUIOMAH, 2d,;

OnpenenuTh TUKTYIOMIYIO TOUKY JIJIs KaXI0ro O6acceiHa;

N o g bk~ w0 DN E

Pe3ynbTaThl pacyeToB CBECTH B TAOIHILY 3.

Hcxoonvie oannvie

= I'enmnan ropoja C BBHIIOJIHEHHOH paHee TpPacCHPOBKOH (IIPaKTHUYECKOE
3aHsATHE No2);

- [ToctpoeHnbii  panee (mpaktudeckoe 3aHsTHe Nel) rpaduk yACIbHBIX
pacxoaoB.

KoHTpo/ibHBIE BONIPOCHI

1. TlosicHuTe npUHLMN pa30UBKU JOKJIEBOM CETH HA PACUETHBIC YUACTKH.

2. OOBsICHUTE MpaBUiia OTMPECICHUS JUKTYIONINX TOYCK;

3. YcnoBus, KOTOpble  HEOOXOAMMO  COONONATh  MPU  ONPEACICHHUH
MHUHHUMAaJIbHOTO 3ariyOJIeHUS;

4. PacckaxkuTe MOPSAJIOK BBINOJHEHUS THIPABIMYECKOTO pacyeTa.
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Jlureparypa:
1. CIT 32.13330.2012 Kananuzauusi. HapyxxHbie cetu u coopyxenus/I'occtpoit
Poccun. — M.:, 2012. — 72c.
2. Jlykunpix A.A., Jlykunabix H.A. TabGaumsl s TUAPABIAYECKOrO pacuéra
KaHAJIM3ALMOHHBIX ceTed u arokepoB no ¢opmyine akan.. H.H.ITaBnoBckoro -

M.: Ctpoum3aar .

ITPAKTHYECKASA PABOTA Ne4
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HA3BAHUE TIPAKTUYECKOHW PABOTBI: PACYET OUMCTHBIX
COOPYXXEHMI TTIOBEPXHOCTHBIX CTOYHBIX BOJI
Hesab padoThI:
. WByuyuTh OCHOBHBIE TEXHOJOTHYECKHE CXEMbl  OUYUCTKH
MOBEPXHOCTHOTO CTOKA;
2. OCBOUTH METOJIMKY BBIIIOJIHEHHS pacuera COOPYKEHHUM M0 OYUCTKHU
MOBEPXHOCTHBIX CTOYHBIX BOJI.
3Hannd (akTyanuzanus):
— OCHOBHBIE€ TEXHOJIOTHYECKHE CXEMbl OUMCTKH MOBEPXHOCTHOTO CTOKA;
— TpeOOBaHUS K CTENIEHH OYMCTKH MOBEPXHOCTHOI'O CTOKA;
— 3HaTh MOPSAOK pacyerTa.

YMEHHS:

BBIIIOJIHATD paCcudCT OYUCTHBIX COOpY)KCHHfI;

— TMOJb30BaTHCS TAOJIUIIAMU U CIIPABOYHOM JIUTEPATYpPOil.

Teopernvecknii MaTepua:

[ToBepXHOCTHBIMCTOK (HOPMHUPYETCS U3 JOKIEBBIX, TAJIBIX W MOJIUBOMOECYHBIX
BOJA M OTBOJUTCA 1O JOXJEBOW (JUBHEBOM) WM OOIIECIJIAaBHOM CETH
BOAOOTBeAcHUS. Jlaxke mMpu pa3lelbHOM CUCTEME BOJOOTBEACHUS COBMECTHO C
NOBEPXHOCTHBIM ~CTOKOM  OTBOJSTCS  JIPEHa)KHbIE BOJbl,a Ha TEPPUTOPUH
OPOMBILIJIEHHBIX 30H- W MPOU3BOJICTBEHHBIE CTOKH, MPOILIEAIINE JIOKAJIbHYIO
OUYHCTKY.

B 0Ooorcoesvix  600ax  TIPUCYTCTBYIOT ~ BCEBO3MOXKHBIE  3arpsi3HEHMUS,
MOCTYTAOIINE U3 aTMOC(Eephl M HAKATUTMBAIOIINECS Ha MTOBEPXHOCTH.

llpenadxcuvii  cmoxk  BKJIIOYAEeT TOA3EMHBIE BOABI €  NPUCYLIUMHUUM
KOMITOHEHTAMHU3arpsI3HEHH: JKeTIe30M, aTIOMUHHAEM, MapraHIeM, MeIbi0, (PeHOJIOM.

Tanvii cmok, TOMHUMO 3arps3HCHUN MECTHOIO MPOUCXOXKICHUSA, MOXKET
coJiepKaTh MPUMECH, MOTABIINE B aTMOC(EpPy BaIeKe OT MECTAa OCAKICHHSI.

Ou4ucTKa MOBEPXHOCTHOI'O CTOKA C TOPOJICKUX CEMUTEOHBIX TEPPUTOPUI MOKET
MPOU3BOJUTHCS KAK CaMOCTOSITEIbHO, TaK M COBMECTHO C OYHMCTKOW TOPOACKHUX
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CTOYHBIX BOJ. B IEPpBOM CJIyda€ Ha YCTBCBBIX YYAaCTKaX TIJIABHBIX KOJUJICKTOPOB

IMPUMCHAIOT JIOKAJIbHBIC )51 HNCHTPAJIN30BAHHBIC OYUCTHBIC COOPYIKCHUA,

pa3MelaeMble 3a MIpeleaaMd TOpPOJICKOW 3aCTpPOMKHM HMXKENIOTEUYEHHUIO OCHOBHOI'O
BOJIOTOKA. BTopoii ciiyuail mpuMeEHSETCs MPU MOBBIIICHHBIX TPEOOBAHUSX K CTEMECHU
yIaleHusl 3arpA3HSIONIMX BEHIECTB, a TaKkKe B CHUCTEME MOJIypa3ielbHON
KaHanu3auu. BeiOop cxemMbl OTBEACHHS U OYMCTKU MOBEPXHOCTHOI'O CTOKA JOJIKEH
ObITh 000CHOBAH TEXHUKO-3KOHOMUYECKUM CPAaBHEHHEM BapHUaHTOB.
[TonypaznenbHast cucteMa BOAOOTBEEHUs lieiecooOpa3Ha (M0 MpUBEICHHBIM
3aTpaTaM) OpH MHTEHCHMBHOCTH J0XKA (o0'S 100 n/cra (Tabn. 5). CTeneHb OuMCTKH
MOBEPXHOCTHBIX BOJI COBMECTHO C TOPOJICKMMHM CTOYHBIMU BoAamu (IIpU
NOJTypa3/ielIbHOM CUCTEME KaHaM3alluK ) OYeHb BBICOKA M HA BBIXOJIE U3 COOPY>KEHUMN
OMOJIOTUYECKON OYMCTKH COJIEpKAHUE B3BEIIEHHBIX BEIIECTB OPraHUYECKUX
coenuHeHui, BbIpakeHHbIX BIIK o, HE npeBbIaer 15-20 mr/m.
Tabmuua 5 - OTHOcHUTENbHbIE 3HAYEHUS NPHUBEACHHBIX 3aTPAT MPHU PpPa3iesibHON

CHUCTCMC KaHaJIM3allnuK1 (HO OTHOIICHHIO K nonypaaz:enLHoﬁ)

Tun ropona Cucrema NHTEHCUBHOCTH A0S (20
KaHaJIM3aliuu 40 60 90 120

A PasgenbHas ¢ 108,8 108,2 101,9 98,1
nenTpanu3zoBanabiMu | 103,9 109,5 100,5 -
OYHMCTHBIMHU
COOPYKCHHUSIMHU

b To xe 106.4 103.1 103 99,6

103,2 105,6 102,4 -

PasgenbHas ¢ 115,7 1113 114,4 111,9
JIOKAJIbHBIMU 111,7 111,6 114,4 -
OYHMCTHBIMHU
COOPYKCHHUSIMHU

B To xe ¢ 103.7 105 101.9 98.8
neHTpanu3oBanHbiMu | 104 103 97,8 95,7
OYKMCTHBIMHU
COOPYKCHHUSIMHU

Ilpumeuanus: 1. B uncnurene pos = 0,01, B 3HamMeHarene pos = 0,05.
1. A, b, B-ropona c mHacenenuem 75, 140 u 350 ThIC. 4eTOBEK COOTBETCTBEHHO.

CxemMa OYHUCTHBIX COOpPYXKEHHI, TpekJae BCEro, 3aBUCUT OT pacxoja,

mogaBacMoroda O4YHUCTKY, H TpG6y€MOI>i CTCIICHHN O4YHNCTKH. I[J'I?I CHMXKCHU

MMPONU3BOAUTCIIBHOCTHOYHNCTHBIX COOp}I)KeHI/Iﬁ CTOK, KaK IIpaBuWjI0, YCPCAHAIOT.

CrerneHb OYHMCTKHU IMOBCPXHOCTHOI'O CTOKa B 3aBHUCHMOCTH OT HpHHHTOﬁ CXEMBI
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OTBEICHUS ONpeAensiecTcs TpeOOBaHWSAMH K KauyeCTBY BOJBI, HCIIONB3yeMOH B
TEXHOJOTHYECKUX MPOIECCaX, WM YCIOBHSIMH CIIyCKa €ro B BOJHBIC OOBEKTHI
KadecTBO BOMBI, MCIIONB3YEMON Ha MPOU3BOACTBEHHBIC IIEIH, YCTAHABIMBACTCS B
KaXXIOM KOHKPETHOM Cllydae B 3aBHCHMMOCTH OT Ha3HAa4YCHHs BOJBI, TPcOOBaHMIA
TEXHOJIOTHYECKOTO MPOIIeCca, HCIOJIb3YeMOTO ChIpbsi, 00OPYIOBaHHS U TOTOBOTO
IPOJYKTa MPOU3BOICTBA, a TAKXKE CAHUTAPHO-TUTHEHUIECKHUX YCIIOBHIA.
[IpeaycmaTpuBaeTcs, Kak MPaBUIO, MEXaHHYeCKas M (PHU3UKO-XMMHUYECKas
OYKMCTKA MMOBEPXHOCTHOTO CTOKA. B 3aBHCHMOCTH OT XapaKTEPUCTHKH M TPeOyeMoii
CTEIEHH OYUCTKH MOTYT HCIIOJb30BaThCSA; PEIIETKH, IECKOJIOBKH, OTCTOMHBIC
COOPY)KCHMSI Pa3IMYHBIX THUIIOB, AKKyMYJIHPYIOIIHE €MKOCTH, (HUIBTPOBAIBHBIC
COOpYIKEHHMSI, (PIIOTATOPBI, COOPYIKEHHS /ISl PEarcHTHOM M OMOJIOTHYECKON OYNCTKH.
OYHCTHBIE COOPYKEHUSA MOTYT OBITh OTKPHITOTO U 3aKPBITOTO THIIOB.
Xoo0 pabomui:
1. BBIIOJHWTH pacyeT OAHOIO M3 COOPYKEHHH II0 OYHMCTKE ITOBEPXHOCTHBIX
CTOYHBIX BOJ. (cMm.mpuioxenwue ).

Tabauuya 6 - Hcxoonvie oannvie

Hcxonnble nanHbIe B3BellieHHbIC BellIECTBA, MI/JT HedrenpomyKTsl, Mr/i
Ne BapuanTa
1 200 10
2 250 15
3 300 20
4 350 25
5 400 30
6 450 35
7 500 40
8 550 45
9 200 50
10 250 55
11 300 60
12 350 65
13 400 70
14 450 10
15 500 15
16 550 20
17 200 25
18 250 30
19 300 35
20 350 40
21 400 45
22 450 50
23 500 55
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24 550 60
25 200 65
26 250 70
27 200 25
28 250 30
29 300 35
30 350 40

KouTpoJibHbIE BONIPOCHI

1. Tlepeuucnure OCHOBHbIE TpeOOBaHUS K OYUCTKE MOBEPXHOCTHBIX CTOYHBIX
BOJ.

2. HazoBuTe coopyXeHHs MeXaHM4eCKOM M (U3UKO-XUMHUYECKOW  OYUCTKH
NOBEPXHOCTHOT'O CTOKA.

3. HazoBure coopyxeHHsIOMOIOTHYECKON OUYNCTKH MMOBEPXHOCTHOTO CTOKA U
OPUHIINI UX PAOOTHI.

4. Tlepeuncnute criocoObl TOOYMCTKHU MOBEPXHOCTHOIO CTOKA.

5. Pacckaxure npuHLIUI pabOThl OYMCTHBIX COOPYKEHUI Ha BOJOCTOUHBIX CETSX.
6. Ha3soBure 0CHOBHBIE CXEMBI OUMCTKU OBEPXHOCTHBIX CTOYHBIX BOJ.

7. Ilepeunciaure OCOOEHHOCTH pacueTa MPOU3BOAUTEIBHOCTH  OYHUCTHBIX

COOpY)KeHI/Iﬁ IMOBCPXHOCTHBIX CTOYHBIX BOJ.

8.

[TosicHuTE OCHOBBI pacyeTa JOKAJIbHBIX OUUCTHBIX COOPYKEHUM.

Jluteparypa:

1. CIT 32.13330.2012 Kananuzanms. HapysxHbie cetu u coopyxenus/I'occtpoit

Poccun. — M.:, 2012. — 72c.

ITPAKTHYECKASA PABOTA NeS
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HA3BAHUE TIPAKTUYECKOW PABOTBI:BLIIIOJIHUTL YEPTEXMU
OCHOBHBIX CXEM OYUCTKU ITOBEPXHOCTHBIX CTOYHbBIX BOJI
Hesab padoThI:
1. BbIOJHUTE  YEPTEKTEXHOJOTUYECKOM  CXEMbl  OYHUCTKHU

MOBEPXHOCTHOTO CTOKA;

3nanns (akTyanuzanus):
— OCHOBHBIE€ TEXHOJIOTMYECKHE CXEMbI OUMCTKH MOBEPXHOCTHOI'O CTOKA;

YMEHHus:
— BBINOJHATH YEPTEHKHU OUUCTHBIX COOPYKEHUM;

— TMOJIb30BaThCA CIIPABOYHOU JINTEPATYPOU.

Teoperuyecknii Mmarepua:

HapyxHas noxaeBas kKaHanauzalus NpeJHAa3HAuY€Ha IS OPraHU30BaHHOTO U
JIOCTATOYHO OBICTPOrO OTBOJA BBHINABIIMX HA TEPPUTOPUM TOPOJA  HIIH
IIPOMBIIJIEHHOTO MPEANPUATHSI aTMOC(EPHBIX 0CAIKOB MU TalbIX BoA. Eciu ynuibl
U IpOe3bl IOKPBITHl YCOBEPILICHCTBOBAHHOM BOJAOHEIPOHUIIAEMONM MOCTOBOM,
HE0OXO0IUM OBICTPBII OTBOJ] ATUX BOJ, TaK KaK BO BPEMs CUIIbHBIX JTUBHENH BO3ZMOKHO
3aTOIUIEHUE YJIMLI M T[OJABAJIOB 3JaHUM, pACIOJOKEHHBIX B HHM3KUX MeECTax.
HapyxHyto n0%1eByo (BOAOCTOUHYIO) CETh YCTPAUBAIOT TPEX TUIIOB:

a) OTKPBITOTO THNA - JOXKJIEBbIC BOJIbI OTBOAATCS o
OTKPBITHIM KaHaBaM WJIM JIOTKAM:

0)  3aKpBITOTO THIMA - JOXJEBas BOJA MOCTYyMAaeT C MOBEPXHOCTH 3EMJIH B
BOJIOOTBOJIHBIE JIOTKH U Yepe3 JOKIACTTPUEMHHUKHU B CETh MOA3EMHBIX TPYOOIIPOBOIOB,
M0 KOTOpPOM OHM H COpAachIBAIOTCS MO HAWKPATYAWIIUM PACCTOSHUSIM B
OJvKalIIINe TalbBETH UITH HETIOCPEJCTBEHHO B €CTECTBEHHBIE BOJIOEMBI,

B) CMEIIAHHOIO0 THMAa - COYETAHHE OTKPBITOM M 3aKpPBITOM CETHU: OTBOJ
MOBEPXHOCTHBIX BOJ TIO OTKPBITHIM JIOTKaM JI0 OJWKAKMIIero MOXKIeTPUEMHUKA,
Jayee BOJa TOMAaaeT B yJIOKEHHBIA B 3eMJI€ 3aKPBITHIN TPyOOIPOBO U 1O HEMY OT

BOAHUTCA CaMOTCKOM K MCCTY BBIITYCKAa B BOJOCM.
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JloxKaeBbIe CTOKM MEPEKAYMBAIOTCA HACOCHBIMU YCTAHOBKAMHU  JIMIIb B OYEHb
penkux ciydasx. [ns oTBoga aTtMochepHBIX BOJA C IUIOCKUX KpOBEIb 3IaHUM, a
TAKXE LI€XOB MPOMBINUIEHHBIX NPEANPUSATHI yCTPauBalOT BHYTPEHHUE BOJOCTOKH,
pa3MellleHHble B npejenax 3aanuil. 13 BHyTpeHHel cetu atMocdepHble OCaKu OT-
BOJIAT B HAPYKHYIO JOXKIEBYIO KaHAJIU3ALHUIO.

IIpu pa3zpaboTke cXeMbl OTBEICHHS W OYUCTKH MOBEPXHOCTHOTO CTOKa C
MIPOMBINIJICHHBIX TUIOMA0K HEOOXOJMMO YUYWUTHIBaTH HMCTOUYHHMKH, XapakTep u
CTENEHb 3arpsi3HCHUS TEPPUTOPUU U aTMocdephl, pa3Mepbl, KOHPUTYpALHIO U
penbed BogocOOpHOro  OacceiiHa, Haluyue CBOOOJHBIX  IUIOMIAZEH IS
CTPOUTENIBCTBA OYUCTHBIX COOpPYXKEHUM U Jip. BeIOOp cXeMbl OTBEICHUS U OYHUCTKH
MOBEPXHOCTHOTO CTOKAa JIOJKEH OCYIIECTBISITHCS HAa OCHOBE OLICHKM TEXHUYECKOU
BO3MO>KHOCTUM SKOHOMHUYECKOM 11€J1eCO00Pa3HOCTH CIAEAYIONTUX MEPOTIPUSITUH:

* HCIOJIb30BAaHUSI HEOYMIIEHHOTO TIOBEPXHOCTHOTO CTOKa B CHCTEMax
TEXHUYECKOT0 BOJIOCHAOKEHHUS;

* JIOKaJIW3alMM TE€X YyYaCTKOB MPOM3BOJCTBEHHBIX TEPPUTOPUI, HA KOTOPBIX
BO3MOXXHO TIOTMAJIaHUE Ha TMOBEPXHOCTh CHENU(UUECKUX 3arpsA3HEHH, C OTBOJOM
CTOKa B IPOU3BOACTBEHHYIO KaHAIU3ALMIO UJIU MTOCIEUXITPEABAPUTEILHON OUYUCTKH -
B JIO’KJIEBYIO CETh;

* pa3aenbHOro OTBEACHHS TOBEPXHOCTHOTO CTOKA C BOJAOCOOPHBIX TUIOMIA/IEH,
OTJIMYAOIINXCS TI0 XapaKTepy U CTEIECHU 3arpsi3HEHUSI TEPPUTOPUH;

*  CaMOCTOATEIbHOW OYMCTKH MOBEPXHOCTHOIOCTOKA;

*  [0Ja4U MOBEPXHOCTHOTO CTOKA Ha OOIIE3aBOJICKUE OYUCTHBIE COOPYKEHUS
JUISL COBMECTHOM C TPOU3BOJICTBEHHBIMU CTOYHBIMHU BOJAMH OUYUCTKHU.

Haubonee mepcrneKTUBHBIM CIEAYEeT CUWTATh BAPUAHT HCIOIB30BAHUS
OYMILIEHHOI'O  IOBEPXHOCTHOI'O  CTOKa B  CHUCTeMax  MPOU3BOACTBEHHOIO
BOJIOCHAOXeHUsI. B 3TOM ciywyae 1emecooOpa3HO TMOCIE aKKyMYyJIHPOBAaHUS U
OTCTAaWBAHUs HAIPABJISITh IMOBEPXHOCTHBIA CTOK JUIA JAJIBHEWIIEN OYHUCTKU U
KOPPEKTUPOBKM HOHHOTO COCTaBa HA COOPYKEHUS BOJIOIIOATOTOBKH.

Ha kpynHbIX mpeanpusaTusx, BKIIOYAOIUX TPOU3BOACTBA C pa3HOOOpa3HBIMU

TCXHOJIOTHUAMMU, HOBCpXHOCTHLIﬁ CTOK C TCPPUTOPHUH OTACIIBHBIX IIPONU3BOACTB MOXKCT
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3HAUUTENBHO pa3nuuatbcd. B Takux cioy4asx palMOHajIbHO  HAaINpaBJsATh
MOBEPXHOCTHBIA CTOK OTAEIBbHBIX BOJOCOOPHBIX IUIOMIAJIOK B IPOU3BOACTBEHHYIO
KaHAJIM3alMI0 WIK Tepes cOpocoM B JOXKIEBYIO KaHAIM3AIMIO MOJABEPraTh €ro
npeaBapuTeIbHON  Oo4yucTKe. Tak, Ha MAIIMHOCTPOUTEIBHBIX MPEANPUITUIX
1eaecooOopa3sHo  IpeaycMaTpuBaTh  JIOKaJbHbIE  COOPYKEHHS,  HampuUMep
HEe(TENOBYIIKH, JUIsI OYMCTKM ITOBEPXHOCTHOIO CTOKa C IUIOMIAJOK pa3dopa
MAaIllUH,UX PEMOHTa M HCHBITAHUS PA3IMYHBIX MEXaHU3MOB. Takue COOpyKEHUs
NO3BOJIAIOT YAQJIATh OCHOBHOE KOJIMYECTBO 3arps3HEHU W3 JIOKAJIBHOIO MOTOKA
MOBEPXHOCTHOI'O CTOKA MPOCTHIM U OTHOCUTENBHO JICIIEBBIM METOJOM U TEM CaMbIM
o0nerunte  pabOTy  LEHTPAIM30BAHHBIX OYMCTHBIX coopyxeHuil. Muorma
11eJIeCO00pa3HO yCTpauBaTh KOHTPOJBHBIE €MKOCTH [JIsi cOopa IMOBEPXHOCTHOTO
CTOKa C OTHENbHBIX YYaCTKOB U HAMpaBIsATh €ro B  JOXKIEBYIO WIIHU
IPOM3BOJICTBEHHYIO KaHAIM3AIIUIO B 3aBUCUMOCTH OT KayeCTBa.

Takue pemieHUss NPUMEHSIOTCS HA  NPEANPHUATHSIX XUMHUYECKOHM U
HE(PTEXUMUYECKON MPOMBIIIJIEHHOCTH, HA KOTOPBIX B IMOBEPXHOCTHBIA CTOK MOTYT
nonajaTh TOKCHYHBIE NpuMecH. Cxema OTBEIECHMS [IOJDKHA IMpEeaycMaTpHBaTh, IO
BO3MOKHOCTH, CaMOTEUYHYIO I[10Jadyy [OBEPXHOCTHOIO CTOKa Ha OYHUCTHBIE
COOpYKEHUS.

Cxema OYHCTHBIX COOpPYXEHHM, TPEXKAE BCEro, 3aBUCUT OT pacxoja,
M0/IaBa€MOTOHa OYUCTKY, M TpeOyeMoW CcTemeHu OuYuCTKH. JlJig CHUXKEHHUS
IPOU3BOAUTEILHOCTUOYUCTHBIX COOPYKEHUI CTOK, KakK MpPaBUIO, YCPEIHSIOT.
CreneHb OYMCTKH IOBEPXHOCTHOIO CTOKAa B 3aBUCUMOCTH OT HPUHATOU CXEMBbI
OTBEJICHUS OmpenensieTcs TpeOOBaHUAMH K KadeCTBY BOJBI, HCIOJIb3yeMOW B
TEXHOJOTUYECKUX TPOIECCaX, WU YCIOBUSIMU CIIyCKa €Tr0 B BOJHBIE OOBEKTHI.
KauecTBO BOIBI, UCIOJIB3yEMON Ha MPOWU3BOACTBEHHBIE LIE€NM, YCTAHABIMBAETCS B
KOKJIOM KOHKPETHOM CJIy4ae B 3aBUCHMOCTHM OT Ha3HAYCHUS BOJbI, TPeOOBaHUU
TEXHOJOTHYECKOTO IPOIECCa, UCIOJIb3YEMOr0 ChIpbs, 00OPYIOBaHUS M T'OTOBOTO
MPOAYKTa MPOU3BOJCTBA, a TAKKE CAHUTAPHO-TUTHEHUYECKUX yCIOBUH.

[IpenycmarpuBaeTcsi, Kak MpaBWiIO, MeEXaHWYecKas W (HU3UKO-XUMHUYECKAs

OYKCTKA MOBEPXHOCTHOTO CTOKAa. B 3aBUCMMOCTH OT XapaKTepUCTUKU M TpeOyeMoiu
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CTENEHM OYUCTKH MOTYT HCIONb30BAThCS; PELIETKH, MECKOJIOBKU, OTCTOMHBIE
COOPY’KEHHUsl pa3JIMYHBIX THUIIOB, AKKYMYJIHUPYIOIIHE €MKOCTH, (UIBTPOBAJIbHbIE
coopykeHus1, GJI0TaTOPbI, COOPYKEHUS IS PEareHTHON U OMOJIOTUYECKON OUHUCTKHU.
O4nCTHBIE COOPYKEHUS MOTYT OBITh OTKPBITOI'O U 3aKPBHITOI'O THUIIOB.

Xo0 pabomuwi:

2. BbIOpaTh cXeMy OYMCTKH ITOBEPXHOCTHOTO CTOKA (CM.TpuiiokeHue B);

3. BbInoiHUTH YyepTexk BEIOpaHHO# cxeMbl (cM.mpuiioxkenue B).

Hcexoonwie oannvie:

— BreimonHeHHble paHee pacyersl (mpakTuueckoe 3ansTue Nel).

KoHTpobHbIE BONIPOCHI

1. Ha3zoBute OCHOBHBIE CXEMBI OUYHCTKH IMOBCPXHOCTHBIX CTOYHBIX BOM.
2. HepeqnanTe JOCTOMHCTBA U HEAOCTATKHU K&)K,IIOIZ N3 CXEM.

3. OOBscCHUTE CBOI BHIOOP CXEMBI.

Jluteparypa:
1. CIT 32.13330.2012 Kananuzanus. HapyxHabie cetu u coopyxenus/I'occtpoit
Poccun. — M.:, 2012. — 72c.

INPAKTUYECKAS PABOTA Ne6
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HA3BAHME NMPAKTUYECKOH
PABOTBI:PACUETIIPOU3BOJUTEJILHOCTHU OYUCTHBIX COOPYXEHUI
INOBEPXHOCTHBIX CTOYHBIX BO/I
eab padoTbI:
1. OcBouTh METOAUKY BBIMOJHEHUS pacyeTa MPOU3BOAUTEIIBHOCTU

COOpY>KEHUH 10 OUUCTKH IIOBEPXHOCTHBIX CTOYHBIX BOJ.

3Hanns (akTyanuzanus):
— TpeOOBaHUS K CTENIEHN OYMCTKH MOBEPXHOCTHOI'O CTOKA;
— 3HaTh NOPSJOK pacyeTa.

YMEHHS:
— BBIIOJIHATH PacyeT IPOU3BOAUTEIBHOCTHA OYMCTHBIX COOPYKEHHUI;

— TMOJb30BaTHCS TAOJIUIIAMU U CIIPABOYHOM JIUTEPATYpPOil.

Teopernyeckuii MaTepuaJ:

Cnenyer pasnuyarh Y4YacTKM CETH OONIECIUVIAaBHOM —KaHANIM3aluu 10
JUBHECITYCKOB U TOCJe HUX. MeToJ pacyera ceTh OOIIECIUIaBHON KaHaU3alUH C
JTuBHecTycKamH, pazpaboran JIHUN AKX.

KonudecTBo x)uTeneil B HACEIEHHOM MyHKTE onpeesieTcs o Gpopmyiie

N=F-P,
rae F - miomans 3acTpoiiky, ra;

P - mi1oTHOCTH HaceneHus, Yei/ra.

Pacuetnsiii pacxon (Qo6m, 7/C, Ha y4acTKe CETH JI0 MEPBOTO JIMBHECIYCKa

paBen cymme ObITOBOro Qgprr, npousBoAcTBeHHOro Qpp u  10xaeBoro Qo

pacxo/ioB:

Qo6 = Q6w + Qup + Qo

CeTb NpOBEPSIIOT TAK)KE HA PACXOJ] B CYXYIO IOTOY

Qcyx= Q6wr + Qmp
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B cyxylo morogy CKOpocTH MOTOKa B CETH HE JOJDKHBI OBITh MEHBLIE
JOIYCTUMBIX sl OBITOBOM CETH.

KonnuectBo moxzaeBoil Bojabl, cOpachlBaeMOW uepe3 JIMBHECIYCKH, PAaBHO
MPOU3BEACHUIO PACUYETHOIO pacxoja B CyXyl Moroay Ha Kod(pdUIHMEHT
pa3basieHus. Eciu pacxon NpeBbIIAET 3Ty BEINYHMHY, TO N30BITOK COpachIBaeTCs 1O
JIMBHECITYCKY B BOJIOEM.

PacueTHbIil pacxon, j/c, Ha y4acTKe KOJIJIEKTOpa IOCie J000ro JUBHECIyCKa

omnpezensercs no Gpopmyie

Qnoxa=o(Qxo3 + Qmp) + Q1
rie Q1 - pacxom MOXIEBBIX BOJ C IUIOIIAJH, PacmoI0KCHHON HUKE
muBHecnycka. ([Tpaktnueckoe 3anstue Nel).
no - ko3 purment pazodasnenus, 1,5-3,0.

[TonHbIit pacxoa HAa y4acTKe HMXKE JIMBHECITYCKa onpeensieTcs o gopmyiie

Qo6 = No(Qxos + Qmp) +Q1 + (Qxoz + Qup)

Cnenyer uMeTh B BHUIY, YTO BeCh pacxoj cOpoca YCIOBHO OTHOCHUTCS K
JI0KJIEBBIM BOJIaM, TIO3TOMY PacXo/Jibl OBITOBBIX BOJ CYMMHpPYIOTCA 0e3 yueTra copoca
Ha JINBHECITYCKE.

Pacu€THpie pacxoabl CTOYHBIX BOJ OT HACEJICHMS ONPEACNSIOT 0 PACYETHOMY
KOJIMYECTBY HACEJIIeHUS W HOpMaM BOJOOTBEACHHS C Y4&€TOM KOI(PPHUIIMEHTOB
HEPAaBHOMEPHOCTH IOCTYHNAKOIIMX CTOYHBIX BOJ HA CTAaHIUI U C Y4ETOM
[IEPCIEKTUBHOIO Pa3BUTHS HACEIIEHHBIX IIyHKTOB:

-CYTOYHBIC paCXOdbl OBITOBBIX CTOYHBIX BOJ

. Np P Ku:y'r
1000
rie Ker=1,2 - kospduumeHT CcyTOYHOW HEPaBHOMEPHOCTH, OINpEAeNseTcs B
coorBeTtctBur ¢ 1.2.2. CII 32.13330.2012 Kananuzanusi. HapyxHuble cetu u
COOPYIKEHUS;

- YaCOBBIC PacXo0/Ibl
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Q

rac

_ qH ) Np ) K06u4
1000

Kooy - 00mmii Ko3()PUIMEHT HEpaBHOMEPHOCTH TNPUTOKA CTOYHBIX BOJ,

onpenensiercss no Ttabdn. 2 CII 32.13330.2012 Kananuzamus. HapyxHble cetu u

COOPYIKEHHSI.

Np - pacué€THOE 4HCII0 JKUTENIEH Topoaa.

(Ju- HOpMa BOJOOTBCACHUA HA OJHOI'O XUTECIIS, JI/CYT"IGJI.

Pacxon MPOU3BOACTBCHHBIX CTOYHBIX BOI OMPCACIIACTCA COTIACHO 3d1aHUTO.

Xo0 pabomui:
1. OmnpenenuTh KOJIUYECTBO KUTENICH B HACEJICHHOM MyHKTE.
2. OnpenenuTtb pacuyeTHBIN Pacxo]l OBITOBBIX CTOYHBIX BOJI.
3. OnpenenuTh pacueTHBIA PACX0Jl HA YYACTKE CETH JI0 TIEPBOTO JTUBHECITYCKA.
4. OnpenenuThpacyeTHBIN pacxo Ha y9acTKE KOJIJIEKTOpa MOCJie JIMBHECITYCKA.
5. OnpenenuThIOJHBIA PACX0]T HA YYACTKE HUKE JIMBHECITYCKa.

Tabnuua 7 - Ucxoonwle oannvle

Howmep IInmotHocTh | CTener | Pacxon Homep IImotHOCTE | CTEnEeHD Pacxon

BapuaHTa | HaceleHus | Giaroyc- | MPOW3BOJ- | BapUaHTa | HaceJIeHHs | Oiaroyc- | MPOU3BOJ

TPOMCTBA | CTBEHHBIX TPOMCTBA | CTBEHHBIX
CTOYHBIX CTOYHBIX
BOJI BOJI

1 170 1 1000 14 300 1 2300
2 180 2 1100 15 310 2 2400
3 190 3 1200 16 320 3 2500
4 200 1 1300 17 330 1 600
5 210 2 1400 18 340 2 700
6 220 3 1500 19 350 3 800
7 230 1 1600 20 175 1 900
8 240 2 1700 21 185 2 1050
9 250 3 1800 22 195 3 1150
10 260 1 1900 23 205 1 1250
11 270 2 2000 24 215 2 1350
12 280 3 2100 25 225 3 1450
13 290 1 2200 26 235 1 1550

34



INPAKTHYECKAS PABOTA Ne7

HA3BAHUE TIPAKTHYECKOM PABOTBI: PACYET JIOKAJIbHBIX
OYMCTHBIX COOPYKEHUM
eab padoTbI:
1. OcBouTh METONMKY BBINIOJHEHUS pacyeTa JIOKAJbHBIX OYMCTHBIX

COOPYKEHHM.

3Hanns (akTyanuzanus):
— OCHOBHOE€ 000pY/I0BaHUE JIOKAIbHBIX OYUCTHBIX COOPYKEHH;
— 3HaTh MOPSAAOK pacyera.

YMEHHS:

BBITTOJIHATD HOII60p OYHNCTHBIX COOpY)KGHPIIZ;

— TM0JIb30BaThCA CIIPABOYHOU JINTEPATYPOU.

Teopernyeckuii MaTepuaJ:

OuyucTtHBIE COOPYKEHUS JJIi CTOKOB JIMBHEBOW KaHAIHM3allMM HEOOXOIUMBI B
TeX MECTaX, I'le 0C000 HAKAIIMBAIOTCS J0KIEBbIE MOTOKU WM TAIOIIHWE CHEra. JTo
MOTYT OBITh KPBIIIU JOMOB, JOPOTH C WX YKIOHAMH, CTIOPTHUBHBIC IUIOMIAIKH M
JIPYyTHE COOPY>KEHUS U WH)KEHEPHbIC MOCTPOUKHU, IJI€ BO3MOXKHO 3aTOIICHUE H3-3a
JINBHEBBIX CTOKOB.

B ocHOBHYI0 3a1a4y JTMBHEBOM KaHAIM3AIIMKM BXOJIHUT COOP CTOKOB JIOXKIEBON U
TaJIOW BOJbI, OYMCTKA OT BPEAHBIX BEIIECTB W 3arpsA3HCHUN, a 3aTEM, BBIBOJI
OYMIICHHOM BOJBI B BOJOEMBI, PEKH U 03€pa.

OuurnieHne MPOU3BOIUTCS OT HEPTEIPOAYKTOB, TBEPALIX B3BEIICHHBIX YACTHII,
a TAK)K€ XMMHYECKUX 3arpsi3HCHUN.

Benp Bojga mo myTH B CENTHUK WM APYTYHO, KAKYK0 OYUCTUTEIBHYIO €MKOCTh
HaOupaeT OOJIBIIOE KOJUYSCTBO XMMHUYCCKOW M HEpasjlaraeMou TIpsi3, KOTopas He
MOJKET MPOCTO TAK MEPETEKATh B BOJIOEMBI U 3arpsi3HATH OKPYKAIOUIYIO TPUPOIHY IO

cpeny. OcoOeHHO, TO KacaeTcsl TOPOJICKUX JTUBHEBBIX CTOKOB.
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PucyHok 3 - JIokajabHbBIE OUUCTHBIE COOPYIKEHUS
BoAbIIMHCTBO COBpEMEHHOTO 0OOOPY/IOBAaHUS IO OYHMCTKE JIMBHEBBIX CTOKOB
oOnafaeT psiioM NMPEUMYIIECTBEHHBIX (DYHKIIMOHAJIBHBIX YCTPOUCTB U KOHCTPYKIUH,
KOTOPBIE C YCIIEXOM CIIPABISIOTCS C PSAJIOM 3a7a4:
. YAEPKUBAHUE U OCA)KUBAHUE TIECKA;
. yJIaBiIMBaHUE HEPTENPOAYKTOB W3  BOJAbl IpU  IMOMOIIU
MacJI00€H30pa3IeIUTeNs;
. copOMpOBaHME KaHIEPOT€HHBIX W XUMHYECKHUX BELIECTB IpU

noMouu GuiIbTpa;

. JIOOYHCTKA;

. cOOp B MOCJCOYUCTHOM KOJOJEI W MPOBEPKa BOJBI HAa CTEIEHb
YHUCTOTHI;

. BBIBOJ OYHIIICHHON M 00e33apaKeHHOW BOJBI B BOJIOEMBI, PEKH
WJIH TIOJISL.

HopmatuBamu  3akonHomarensctBa  P®  ocobo  mpemycMarpuBaeTcs
YCTaHABIIMBATh JTUBHEBBIC OYMCTUTEIBHBIC COOPYKEHUS B MECTaX, IJIe €CTh OOJIbIINE
PUCKH 3arpsi3HCHUs IPUPOJHOM CpeAbl U CKOIUIEHHE JIOACH, IMPOU3BOJICTBEHHBIX
MPEANPUATHI, MAIIIUH U aBTOTPACC, BELIOPOCOB XMMHUKATOB B aTMOC(hepy.

OTH CHUCTEMBI MO TPUHLUMIY pPabdOThl OYEHb CXOXKH KaHAJIU3aIllMOHHBIMHU
cenTukamMu, (YHKIMS KOTOPHIX HE NPOCTO MPUHUMATh W XPAaHUTh OBITOBBIC
HEYMCTOTHI, HO TAK)XKE OTCTAaMBaTh MX, OYMIATh B HECKOJILKO 3TAIlOB, & 3aT€M Yepe3

(GUIBTPHI BEIBOJAUTH B IOYBEHHBIN TPYHT.
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Taxkxe u 371€Ch, B TAaKUX CHCTEMaX, KaK JOKAJIbHBIE OUMCTHBIC COOPYKECHHUS,
JO0XKJIeBask U Tajas BOJA, CMbIBAIOIIas 3a co00il pa3aMuHBIE MycOp, BCEBO3MOXKHBIE
Macia, TPOMBIIIICHHBIE OTXOAbI, HEPTEIPOAYKTHI, yCTAPEBIINE CTPOHMATEPUAIIBI.

JlokanpHBIE OUMCTHBIE COOPYKESHHSI BKITIOYAIOT B ce0sl TAKKE AIIEMEHTHI:

o Kamepa pa3JieJeHus IOTOKA CTOYHBIX BOJ;

e AKKYMYJHPYIOIIAs €eMKOCTb;

o YJOBUTENN M pa3fAeiUTeIN BOJAbI OT MecKa, HeTH, Macia, Kpacku, OCH3MHA U

APYTHUX TSHKEIBIX KUIKOCTEH;

o copOupyromuii GuiIbTp;
e KOHTPOJIBHBIN pe3epByap B BUJIEC KOJIOAIA, riae Oepyrcs mpoObl Ha CTENEHb

OYUIIICHHUS BOJIBI.

Kamepa pazoenenus nomoka

Takue KOHCTPYKIIMU HY>KHBI JUISL TOTO, YTOOBI MOYKHO OBLTO 332 OJUH pa3 MPHUHSTH
00JIBIII0C KOJTMYECTBO BOJSHBIX TIOTOKOB. A 4TOOBI CHCTEMa He OblIa MmeperpykeHa,
BOJIbI IIOCTYTIAIOT B CIIELUANBHYIO KaMepy, Tie TOPIUOHHO Pa3AessioTCs U MOJAI0TC
B COpPOIIMOHHBIE ¥ (PUIBTPAIIMOHHBIE KAMEPHI.

[To monmBoxsAmeMy K OYHCTHOMY COOPY>KEHHIO KOJUIEKTOPY WJIM TpyOaM CTOKH

IMmoaaroTCAa B CMKOCTD paSIIGJIPITGJIBHOﬁ KaMCpPBhI.

obumit CToK
—_— o

Pucynok 4 - Kamepa pazaeneHus moTOKa CTOYHBIX BOJ
Ecmm ypoBenr oOBeMa BOABI MPEBBINIACTCA, TOTJA JHIIHUE CTOKA dYepes
OTIPEJICNICHHBIN y9acTOK TPyOONpoBoOa COpAChIBAIOTCS HANPSIMYIO B 00BEKT cOpoca
JUBHEBBIX CTOKOB, KOTOPBHIE CHOBAa MOTYT IOTACTh CJCIYIONIUM YK€ 3aX0J0M B

Kamepy.
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AKKymyaupyouwas emKocmb
OyHKIUSA aKKyMYJSILUA COCTOMT B TOM, YTOOBI Ha KAaKOE-TO BpEMs 3aJ€piKaTh
YacTh JINBHEBBIX CTOKOB, YTOOBI yO€peub BCIO CUCTEMY OT HEPErpy3KH, OCOOEHHO B

NSpUoOAbl JOKIJIINBBIX CE30HOB UJIM CUJIbHBIX JINBHEH.
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PucyHOK 5 - AKKyMyJIUpYIOIIas €eMKOCTh JIMBHEBBIX CTOKOB

Takas eMKocTb OCBOOOXKHAeTCS OT BOJBI IOCTENEHHO IO MEpe yracaHus
MHTEHCUBHOCTH JOXAs. Bpems miig cOopa JIMBHEBBIX MOTOKOB M HAMOJIHEHUE TaKOMH
€MKOCTH 32 CYTKU MPU3HAHO CAaMBIM ONTUMAIbHBIM.

AKKyMyJUpPYIOIIME €MKOCTH, IO OOJNBIIOMY CYETy, CIIy)KaT pe3epBHBIMU
KaMepaMu, KOTOpbIe MPUHUMAIOT TTOTOKU BOJI B HEMIPEABUACHHBIX O0BEMAaX.

Ileckoynoeumens

Takue pezepByapbl B OUUCTHBIX COOPYKEHUAX MPOCTO HEOOXOAUMBIL. VX GUIbTphI
pa3paboTaHbl CIENUAIbHO TaKUM 00pa3oM, 4TOOBI MOXHO ObLIO 3(P(HEKTHBHO U
MaKCHUMAaJIbHO 3aJIePKaTh MECOK.

OnHako OHU YACPKUBAIOT HE TOJIBKO MECOK, HO M MHOTHE JPyTHe MHUHEpaIbHbIC

qacTHIBI Ha 65-75%, HaXOISMINXCSI BO BCEH CTOYHOM Macce.
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Pucynok 6 - [leckoynoBurenb
3nech NpUHIUI pabOThl TAaKOB, YTO TIECOK 3aJEpP>KUBACTCS MPU TOMOIIH
TOPMOKEHHSI CKOPOCTH MO/1a4M BCEH JIMBHEBOM MaCCHI:
e B IIEPBOM OTCEKE IMECKOYJIOBUTEINS TAKEIBIE YACTHUIIBI OCAXKUBAKOTCA Cpa3y;
e BO BTOPOM — IOJI BO3/IEMCTBUEM IJIJACTMACCOBBIX IUIACTHH, Paclojararoimuxcs
1O/ ONPEJEIEHHBIM HAKIIOHOM, MIECOK CIOJI3aET BHU3;
e B TPETHEM — OYMILEHHBIE OT IIECKA CTOKH CAaMOTEKOM IOINAJA0T B CIEAYFOIIHMA
OTCEK.
IleckoyJOBHTENB OUYMIIAIOT OT OCAJKA IIPU IOMOLIY aCCEHU3aTOPHON MalIUHBI.
Hegomeynosumens
YcTpoiicTBO HEPTEYTOBUTENS MO3BOJSET pa3eisiTh U OYHUILATH BOLY OT JItOOOTO
Macia, OeH3MHa, KEPOCHHA U IPOYUX >KUPHBIX JKUJKOCTEH, TSHKEee U MIIOTHEE BOJIBI.
3necy paboTalOT TPaBUTALMOHHOE T0JIE U TaKOE SIBJICHHE KaK KOAJIWCUEHIUS —

CINAHUC JXUPHBIX KaIICJIb UK YaCTHII ITYTCM ITPUTAKCHHAA.

Pucynok 7 - Hedreynosurens
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Bce uactuipl Macen, OeH3WHA WM APYTUX HEPTENPOAYKTOB JOJKHBI MPOUTH
KOQJIMCLIIEHTHBIM MOYJIb, K CTEHKaM KOTOPOTO U MPUIUIAIOT, COSTUHSIOTCS MEXKIY
co0oii, 00pa3yloT KpyIHbIE KOHTJIaMepaThl, BCIUIBLIBAIOT HA MOBEPXHOCTh, & 3aTEM,
YAQISIOTCS B IEPUO/IbI OUMIIICHUS He(PTEYTOBUTEIIS.

B nepBom oTceke, Kak W B IECKOYJOBUTENE, YMEHBIIAECTCSI CKOPOCTh
MOCTYMAIOIIUX JTUBHEBBIX CTOKOB, I'JIe B3BEIICHHBIC YACTUIIBI OCEAI0T.

BTopoii oTCek — 3TO M €CTh KOAJIMUCIIEHTHBI MOJYJb, TJI€ YaCTHUIIbl >KHPOB
YKPYIHSIFOTCSI U BCTUIBIBAIOT.

A B TpeTbeM OTCEKE MPOUCXOAUT TO K€ CaMOe, YTO U B TMECKOYJOBHUTENC —
OUYHUIIECHHBIE BOJIbI COOMPAIOTCS U MOJAIOTCA B CIAEAYIONIYI0 KaMepy Ha JaldbHEeHIIyo
00paboTKy.

Copoyuonnwiii hunomp

Takue GuabTPHl TPUMEHSIOTCS JIS JOOYUCTKH JTUBHEBBIX BOJI, YTOOBI MOJATh UX
MOTOMY B KOHTPOJIbHBIN KOJIOAEII.

3/1ech CTOKHM OYHMIIAIOTCS OT TOHKMX M OYE€Hb MEJIKWX B3BEHICHHBIX YaCTHII, a

TAK¥XKC OT He(l)Tel'IpOILYKTOB C BBICOKMMHU OLICHKAMHU SMYJIbI'MPOBAHUA.

D Konoseu ofempnna ina

200

) r’;[f 7 4}/ 7
’ / ////// /// ‘____i o

///l ,f ) i 18 o ....l ok T 7-".-""-' o] -
ST e S 0 A D (1R ¢ R y
L 9 100 |
Mpwousgs TOse00 0NN Kosnecussmaesit CopGunonal
Kauppa OTGTON MK Gnoc PHunbIp
le

Pucynok 8 - CopOburoHHbIN GUIBTP
Croit TBepmoro copOEHTa BIUTHIBAET W TOTJIONIACT BCE BpPEIHBIC BEIIECTBA, U
MPOCAaYMBaeT OUMINEHHYIO BOJY B BOJONPHEMHBIH Komojen. B stom cioe
MPUCYTCTBYIOT AaKTHUBHBIE YIIIM Pa3IMYHBIX MapoOK, TOITOMY COpPOCHT SIBIISETCS

OKOJIOTHYCCKHU YUCTBIM.
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OuuiieHHas Boja cOpachIBAETCS B BOJIOEM.
Xo0 pabomuwi:
1. BeimonHuth TOAOOP JIOKANbHBIX OYHCTHBIX COOPYKEHUH  MOJB3YSCh

pecypcaMu UHTEpHETA.

Hcexoonwie oannovie
[To u3BecTHOM MPOU3BOIUTENBHOCTH BBIMOJIHUTH MO00P JTOKATBbHBIX

OUYHCTHBIX COOPYKEHUU.

KoHnTpoJibHBIE BOIPOCHI

1. TlosicHuTe OCHOBBI pacyeTa JOKAIbHBIX OYMCTHBIX COOPYKCHUH.
2. Ot 4ero 3aBUCHUT HAJIMYKE PEIIETOK HA OYUCTHBIX COOPYKCHUSX ?
3. OnumwuTte MpUHITUT PaOOTHI KOATUCIIEHTHOTO (DHIIBTpA.
Jluteparypa:
1. CIT 32.13330.2012 Kananuzauus. HapysxHbie ceTu u coopyxenus/I'occtpoit
Poccun. — M.:, 2012. — 72c.

2. Pecypchl unTepHeTa.

41



JIABOPATOPHAS PABOTA Nel

HA3BAHHUE JABOPATOPHOM PABOTBDI: NCCIIEAOBAHHUE
3ATPSI3SHEHUI I[TOBEPXHOCTHOTI'O CTOKA C CEJIMTEBHBIX
TEPPUTOPUN UM TUIOLIAJEN TIPOMBIIIIEHHBIX IIJIOMIAJIOK IO
OU3NKO-XUMUNYECKUM XAPAKTEPUCTUKAM CHET'A

eab padoThbI:
1. ycraHOBUTH  KONMYECTBO  (OHOBBIX  3arpsA3HEHUN B
NOBEPXHOCTHOM CTOKE M0 (PM3UKO-XUMHUUYECKUM XapaKTePUCTUKAM CHETa.
3HaHMsA (aKTyanu3anus):

— MeToJuKy omnpeaeneHus pH tanoro cHera;

MOpAAOK OMMPCACIICHUA KOJUYICCTBA OPTaHUYCCKUX HpHMCCGfI B CHCTC,

— MOPAOOK OIMPCACIICHUA COACPKAHUA NOHOB XJIOpA,

IpaBUJIa OIIEHKU COJEP>KaHUs B CHETe CyJb(aToB.

yYMEHHusi:

— YCTaHaBIMBAaTh KOJUYECTBO MEXAaHWYECKUX MpHUMeceil B CHere (3ambUIEHHOCTH
MECTHOCTH);

— onpeaenars pH tanoro cHera;

— OLIGHHUBATh KOJUYECTBO OPTAaHMYECKHUX MPUMECEN B CHETE;

— OIICHUBATh YPOBHS OKHCH yTJIepoja B BO3IyXe BOIM3U MECT 0TOOpa Ipod CHera;

— OIIGHUBATH COJEPKAHUS HOHOB XJIOPA HAa 00CIIeTyeMO TEPPUTOPHH;

— ONpeAeNaTh pachpelelieHue COJASpKaHWs WOHOB KalbliMsl W MarHus Ha

BBIOpAaHHOU TEPPUTOPUH;

— OIIGHUBATH COJIEP’KAHUA B CHETE CyJIb(aToB.

Teopernueckuii marepua:
OrueHka 3arps3HeHUs] OKPYIKAIOIIEH Cpebl O CTENEHU 3arpA3HEHUS] CHEKHOTO
MIOKpPOBa SIBJISIETCSl IIMPOKO HCIOJIb3YEMBbIM BO BCEM MHUpPE MPUEMOM MPOBEICHUS

MOHUTOpPHUHTA OKpYyxatouiei cpeapl. [logoOHbIe HccienoBaHusl OCYIIECTBISIOTCS BO
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MHOTMX CTpaHaXx M IIO3BOJISIIOT IIOJy4aTh YETKYK) KapTHUHY 3KOJOTHYECKOU
00CTaHOBKM Ha 3HAYUTEIBHBIX TEPPUTOPUSAX B TeueHUEe psga JeT. Pe3ynbraTh
oOcneoBaHMsT 1O CTENEHH 3arpsi3HEHHsS CHEXXHOIO0 IIOKpPOBAa HMMEIOT Ba)KHOE
MIPAKTUYECKOE 3HAYECHUE U IPENOCTABISAIOT YYalllUMCS BO3MOKHOCTb OIPEIEIUTH
3arpsi3HEHHE TMOBEPXHOCTHOIO CTOKA C CEJIMTEOHBIX TEPPUTOPUN U IIIOLIaJeH
MPOMBIIUIEHHBIX TJIOIMIAI0K.

QDonosvim  3acpsizHeHueM  cHe2a  SABIFIIOTCA  IIBUIEBBIE  3arps3HEHMS,
HEPAaBHOMEPHO OCAKJAKOUIMECS B 3aBUCUMOCTH OT YPOBHS 3arpsA3HEHHOCTH
aTMoc(epbl U HaNpaBJICHUs TOCIOJICTBYIOMUX BeTpoB. OCeBIINE YACTUIBI MBUTH BO
BpeMsi OTTenejed M BECEHHEro CHETOTasHMsl CMBIBAIOTCS B BOJHBIE OOBEKTHI.
BennunHa nbUIeBOro 3arps3HEHHUS SBJISIETCS YMEPEHHOW M HE CIIMILKOM 3arpsA3HsET
MOYBY U BOJIBI.

Jlokanvuvle 3acpsaznenusi cHe2a CBA3aHbl C HAKOIUIEHUEM 3arpsi3HSIOLINX
BEIIECTB TNPU HECBOEBPEMEHHOW yOOpKe Mycopa B MECTax €ro HMHTEHCHBHOTO
oOpa3oBaHus (PHIHKU U T.JA.). BECHON 3TH CKOIUIEHHUS MEIJIEHHO TalOT, HHTEHCUBHO
3arpsi3Hsis [IOYBY U BOAY Ha JIOKAJIbHO OrPAHUYECHHBIX YUaCTKaAX.

HaunbGonee 3HayuTENbHBIMH M OMACHBIMH SIBIIIIOTCS 3arps3HEHUs] CHEra Ha
J0porax, rze, Kak IIOKA3bIBAIOT U3MEpEHUH, CHEI  3arps3HseTrcs
IPOTUBOTOJIONEHBIMU PEAareHTaMlu U OCOOEHHO CHIJIBHO, HMEIONIUMHU BBICOKYIO
TOKCUYHOCTh, Hedrenmpoaykramu. VMEHHO OTH  3arps3HEHHMS  OKa3bIBAIOT
JeCTaOUIM3HUpYIOIee BIUSHUE HAa BOJHBIC DKOCHCTEMBI, Jeiasi WX OMACHBIMU JIJISt
YeJI0BeKa.

3arpsizHeHHE CHera He(PTeMPOYKTaMH BBI3BIBACTCS HHTCHCUBHBIM JIBUKECHUEM
TPaHCTIOPTA ¥  MOPO3HBIM  BBIBETPUBAaHUEM  ac(albTOBBIX TOKPBITUHA  TPHU
BO3JICMCTBUHA IPOTUBOTOJIOJIEAHBIX CMECEH M OTCYTCTBHUM IIOCTOSIHHOTO CHEXHOI'O
MOKpOoBa (00JIbIIIOE KOJUYECTBO €KETOAHBIX IMKJIOB 3aMOPaKUBAHUS U OTCTAUBAHUS,
HaMHOTO TPEBBIIIAIOIIEE MOPO30CTOMKOCTh MOKPBITHS). IIpOyKThl BBIBETpUBAHUS
acanmpTa OCaXJAIOTCS HA JHE BOJOTOKOB W BOJOEMOB, BBI3BIBAs OTPABJICHHUE

TOKCUKAHTaMH BCEH TPOHUUIECKOHN IIENTH IKOCUCTEMBI.
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Oobopyoosanue:HOTOINEKTPOKOIOPUMETP, IIOCKOIOHHAS KoJj10a, XUMHYECKAS
BOPOHKA, OyMaxkHbIil  QuibTp,ipoOUpKku, (apdopoBas yalika,CTEKISHHAS

najgouka,MepHas koy0a(50 mi1) U peaKTUBHI.

Xoa padoThI:

1.Tlepen HayaIOM MCCIICIOBAHUS COCTABIISIOT CXEMY OOCIIeIyeMON TEPPUTOPHH C
yKa3aHHEM BBIOPAaHHBIX MECT OTOOpa CHEra, OCHOBHBIX 3/IaHWH M COOPYKCHHH M UX
Ha3HaueHus. Mect orOopa rmpo0 cHera J0/DKHO ObITh He MeHee 10.

2.OpHeHTHPYSCH 110 CXeMe, OTOMpAalOT 00pa3lbl CHera B BRIOpAHHBIX MECTaX Ha
momaakax pasmepom He Menee 1 M2, KonuuecTBo CHEra J0IKHO COCTABIIATH CBBIIIE
600-800 r. B kadectBe emkoctei s cOopa CHera YyJIOOHO IOJb30BaThCs
MOJIMATUIICHOBBIMUA OYTHUIAMH Ha 1,5-2 J1 M3-T10J1 MUTHEBOH BOJIBI, JJIS YETO Y HHUX
OTPE3al0T HOXKHUIAMU BEPXHIOIO CY>KHBAIONIYIOCS YacTh (CHEr B €MKOCTH JOJIXKEH
OBITh TUIOTHO yTpamOoBaH). Kaxmas eMKOCTh JODKHA OBITh TPOHYMEPOBaHA B
COOTBETCTBHM C HOMEPAMH MECT O0TOOpa Mpod CHera, HOMEp 3aKperyieH Ha €eMKOCTH
CKOTYEM (IUIsI HyMepallui MOKET ObITh UCIIOJIb30BaH TAKXKe JIEUKOTIACTHIPD).

Jnst TasHusT cHera coOpaHHBIE OOpas3lbl OCTaBISIOT NPU KOMHATHOM
TEMIIepaType 10 cleayroniero 3aHsatus. B aens cOopa oOpas3loB cHera CTYIEHTHI
TOTOBSAT K CIEAYIOIIEMY 3aHATHIO CKIagdarbie (UIbTPHI, TUIOCKOJOHHBIE KOJIOBI U
XUMUYeCKHe BOPOHKW. Kaknapli  ckiagdatrelii  QWIBTp  B3BEIIMBAIOT  Ha
aHAJTUTUYCCKUX Becax. Bec OymakHOro ¢uiapTpa M HOMEp MPOOBI 3aMHMCHIBAIOT HA
Kpato ¢unpTpa Kapangamom. [lapanienbHO HYyMEPYIOT IUIOCKOJIOHHBIE KOJOBI B
COOTBETCTBHH C HOMEPAMH MPOO.

3.Bo Bpems otbGopa mpoO cHera CTYIEHTHI ONPEACISIOT KOHIEHTPAIIUIO
OKHCHUYTJIEPOa,UCTIONB3Ys Ta3oaHamu3aTop «man». Pabora mpubopa ocHOBaHa Ha
M3MEHEHUH DJIEKTPOTIPOBOJHOCTH PACTBOPA CEPHON KHUCIOTHI TIPH TMPOIYCKaHUHU
aHATM3UPYEMOTO BO3/TyXa Yepe3 AIEKTPOTUTHICCKYIO STUCHKY.

4.0Ompenenenne 3amnbiieHHOCTH Tepputopuu.llocie Toro kak CHer pacTasui, ero
GUIBTPYIOT Yepe3 MpeaBAPUTEIHHO B3BEIICHHBIN CKJIAMYaThii (PUIBTP, MEpEeHOCS

0CaJIoOK KOJIMYECTBEHHO Ha (UIbTP, JJIs YEro HCHOIb3YIOT NPO(QUIBTPOBAHHBIN
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pactBop Tajoro cHera. M3mepstor o0beM Talloro cHera Kaxaou nmpoObl. bymaxHbie
(UIBTPBI OMEMAKOT B CYIIMIBHEIA mKad, HarpeTblii 10 Temmeparypsl 60-80 °C,
WU OCTaBIAIOT MpU KOMHATHOW TemmepaType A0 cieayrouiero 3ansatus. llocie
BBICYIIMBAaHUS (PUIBTPHl B3BEIIMBAIOT M OMPEACISIIOT Maccy ocanka. [lockombky
00bEM TaJoro cHera BO BceX 00pasliax pasHbIi, TO, JJIsI TOTO YTOOBI MOXKHO OBLIO
MIPOBECTH CPABHUTEIBHYIO OLICHKY 3allbUICHHOCTH TEPPUTOPHUHU, KAKIYIO BEIUUUHY
nepecyuThiBalOT Ha 1 1 (Kr) Tasoro cHera:
Konuuecmeo nvinu na ke cneea = macca ocaoxa 1000/06vem manoeo cueea.

5. Onpenenenne pH Tanoro cHera. B pabore UConb3ylOT HHAUKATOPHYIO Oymary
(uatepBan pH 1 -14) unu pH-metp; pH Tanoro cHera MoXHO onpenenuTh BO BpeMs
(buIbTpOBAHUS.

6. OnpeeneHue BeTUYUHBI TIOTJIOMICHUSI OPTaHUYECKUX TTPUMECEH.

KonmuuecTBo opraHnyeckux TPUMECE MOXKHO OIpeAeInuTh, IMOKa IMPOUCXOJUT
buIpTpOBaHKE TAJOTO CHEra. DTO 3HAYCHHUE OIICHUBAIOT IO BEIMYHHE TOTJIOIMICHUS
CBETOBOTO MOTOKAa OPraHWYECKUMHU BellecTBaMU Npu 364 HM, KOTOpOE TPOUCXOIUT

B COOTBETCTBHH C 3aKOHOM byrepa-Jlambepra-bepa
D = Iglo/lc = zCl,

rae D'-onTuyeckas MmIOTHOCTh pacTBOpa; lo- MHTEHCUBHOCThH CBETA, MaJalollero Ha
pacTBoOp; /.- MHTEHCUBHOCThH CBETa, IMPOIISAIIET0 Yepe3 PacTBOpP; & - MOJISIPHBIN
kod(ddurment ceeromnorameHus; C - KOHIICHTpAIMs PaCTBOPEHHOTO BEIIECTBA, T-
MOJIB/JT; / - TOJIIUHA CJI0SI PacTBOPA (TOJIIINHA KIOBETHI), CM.

JlaHHOe WuCcieaoBaHUE MPOBOMAT IMPU TOMOIIH (POTOIIEKTPOKOIOPUMETPA,
MPUHIIAIT PabOTHl KOoTOporo cienyromuii. KomopuMerp wMeeT JBa KIOBETHBIX
OT/ICJICHUS: OJTHO - JIJISI UCCIIETyeMOT0 PacTBOpa, JPYyroe - 1JIsl paCTBOPUTEIIA.

[lepBoHayaabHO B KIOBETHOC OTICIACHUE JUIS PACTBOPUTEIS TOMEIIAOT
JTUCTUUTMPOBAHHYIO BOJY M «3aHYJISIOT» MPUOOp (BEIWYMHA IOTJIONICHUS Ha TabJI0
JTOJDKHAOBITh paBHA HYNIO), Oylarogaps dYeMy TIpd H3MEPEHUU  BEITUIUHBI

MO TaICHUACBCTOBOI'O ITIOTOKA NCCICAYCMBIM PACTBOPOM IIOTTIOIMICHHC
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Pucynok 9 - [Ipubop nnst GuasTpoBaHus TAJIOrO CHEra:
1- miiockogoHHas K0J10a; 2 — XMMUYECKasi BOPOHKA; 3- OyMakHbIN (QUIIBTP

caMOM BOJOM AaBTOMAaTUYECKH BBIYUTACTCS, a PETUCTPUPYEMOE 3HAUCHHE
COOTBETCTBYET TOJIBKO MOTJIOMIEHUIO OPTAHUYECKHUX BEIIECTB.
7. KauecTBeHHOE omnpeiesieHne HOHOB XJjiopa [4].  MeToa 0CHOBaH Ha OCaXJIECHUU
xJjiopuja cepeopa:

AgNO; + CI- = AgCI + NOs-.

B npobupky HamuBaroT 5 M mpoObl Npo(UIBTPOBAHHOTO TAJIOTO CHEra u
nobasnstor 3 karmmu 10%-HOro pactBopa a3oTHOKHCIOro cepedpa. Ilpumepnoe
coJiep KaHKe XJIOPHUOHA ONPEACIISIOT M0 BHEITHEMY BHJIY OCaJIKa:

- omaecupyroIIuii (ciadas MmyTs) - cofeprxkanue Cl™ 1-10 mr/;

- cuiibHas MyTh - comepskanue Cl™ 10-50 mr/m;

- XJIOTIBSI, OCQXKIAIOIIHECs He Cpasy,

- conepskanue Cl" 50 - 100 mr/m;

- OeIbli 00beMHBIH ocanok - coaepkanue Cl 6omee 100 mr/i.

8.OrmpeneneHue o0IIeH XKECTKOCTH B mMpoOax cHera W B mpodax Bojasl [3].Merton
npeacTaBiIsieT Cco0ol KOMIUIGKCOHOMETPHYECKOE THTPOBAaHME M OCHOBaH Ha
BBITECHEHUU SPHOXpPOMa YepHOTO T M3 KOMIUIEKCAa ¢ MOHAMH KajbIlUs WU MarHus
STWICHIAUAMHUHTETPAYKCYCHOM  KUCIOTOM -  TPOLECC,  COMPOBOMKIAIOIIUNCS
M3MEHEHHEM I[B€Ta pacTBOpa ¢ (hHOIETOBOrO Ha roiy0oi (METOMUKY OMpeeTICHHUS
CM. BhIIIe B pazjene «OleHKa KauyecTBa MUTHEBOU BOIBDY).

9. KonopuMmeTprudecknii MeTOJ] ONpeAeNiCHUs] HUTPATOB C CAIUIU-TOBOKHCIIBIM
HaTpueM [5].MeToq oCHOBaH Ha PEaKIMM HUTPATOB C CATUIIUIIOBOKUCIIBIM HATPUEM
B TMPHUCYTCTBUM CEPHOW KHCIOTBI C OOpa3oBaHWEM COJHM HHUTPOCATHIIMIOBOM

KHUCJIOTBI, OKPAIlICHHOW B YKEJITHIH IBET.
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[IpurorosiieHue peakTUBOB

Jnsa mpurortoienust 0,5%-HOro pactBopa calvuiaoBOKUCHOro Hatpus 0,5 r
CATUIMIOBOKUCIOTO HATpUsi pacTBOPSIOT B MepHoM koimbe B 100 w™n
JTUCTUIITTUPOBAHHON BOJIBI.

10 H. pacTBOp €IKOr0 HATparoTOBST pacTBOpeHHeM B MepHoil konbde 400 r
€KOT0 HaTpa B 1 J1 TUCTUINIMPOBAHHOM BOJIBI.

ﬂJZ}Z noay4eHus pacmeopd 6UHHOKUCI020 KAJUA-HaAmpus 30 r KaJINA-HATPHUA
BHUHHOKHUCIIOTO paCTBOPAIOT B 70 mn III/ICTI/IHHHpOBaHHOﬁ BOJHBI.

[IpoBeneHue ananusa

10 mu uccnenyemoil Boasl noMmemarot B. papdopoByro vamky. [Ipubasnsior 1
MJ pacTBOpa CAJMIIMIOBOKHCIOTO HATpUs M BbIMapuBaioT jgocyxa. [locre
OXJIAXKJCHUS CYXOM OCTAaTOK VYBIAXHSAIOT | MJI KOHIEHTPUPOBAHHOW CEpHOU
KHUCJIOTHI, TIHIATEJIHBHO PACTHPAIOT €r0 CTEKJISTHHOM Tajaoukoidl u octaBisioT Ha 10
MUH. 3areM A00aBisitoT 5-10 M IUCTUIUTMPOBAHHOM BOJBI M KOJIMYECTBEHHO
NEPEHOCAT B MEpHYI0 KojOy BMectuMocThio 50 mu. IlpuGaBnstor 7 mum 10 H.
pacTBOpa €IKOro HaTpa, JOBOIAT O0BEM JUCTHILTUPOBAHHOW BOJOW IO METKU H
nepememuBatoT. B Tedenne 10 MuH mocie npubaBieHUs] €IKOTO HATpa OKpacka He
n3MensieTcsi. CpaBHEHHE HUHTEHCUBHOCTH OKPACKH MCCIIEyeMOM MPOoObI MPOU3BOISAT
GOoTOMETPUYECKUM  METOJOM, H3MEpsisi ONTHYECKYI0 IUIOTHOCTH  pacTBOpa
(¢broneToBbIi CBETOGUIBTD).

Conepxanne HUTPATOB OMPEACISIIOT MO KaIMOpoBOYHOMY Trpaduky B MI/a (B
paboTe KenaTeNbHO TMOJB30BATHCA TOTOBOWM MPEABAPUTEIBHO IMMOTYyUYEHHOMN
CTaHJIapTHOUN KPUBOIT*).

*  KanmuOpoBOoYHYI0 KpPHBYIO MOKHO TIONY4YUTh, HCIONB3YysS CTaHIApPTHHIC
PacTBOPBI, IJI IPUTOTOBJICHUS KOTOPHIX 0TOMparoT B mpooupku 0; 0,5; 1; 2; 4; 6; 10
MJI paboudero CTaHJapTHOrO pacTBopa az3oTHOKUcHIoro kamus (B 1 mu -0,01 mr azora)
U JIOBOJAT JUCTHWILUIMPpOBaHHOW Bomgou 10 10 wmi. IlomydeHHble pacTBOpHI
COOTBETCTBYIOT COJIep)KaHHIO HHUTpatHOoro aszora 0; 0,5; 1; 2; 4; 6; 10 wmr/m.
PactBopsr mepenocsaT B dapdopoBble Hamke, TpHOaBISIOT Mo | M pacTBopa

CAJIMIMIOBOKUCIOTO HATpUs M BBbIIAPUBAIOT Ha BOJAsSHOM OaHe nocyxa. Cyxou
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0calok 00pabaThIBAIOT, KaK OMHUCAHO BBILIE, U U3MEPSIOT ONTUYECKYIO IJIOTHOCTh
CTaHIAPTHBIX pacTBOpoB. [l TOCTPOCHHSA KamuOpOBOYHOTO rpaduka U3
MOJyYEHHBIX BEJIWYUH BBIYUTAIOT ONTHYECKYIO IUIOTHOCTh HYJIEBOH NpPOOBI U
pe3yIbTaThl HAHOCAT Ha rpaduK.

10. Onpenenenue cynbpaT-uoHOB [6].MeToa OCHOBAaH Ha OIpeneIeHUuN Cyab(ar

noHa B Bujie BaS04 B consiHOKHCIION cpefie ¢ TOMOIIBIO TTTUKOJIEBOr0 peareHTa:

BaCl, + SO?= BaS04+ 2Cl
['mukonb, BBENEHHBIM B PEAKIMOHHYIO CMECh NMPH OCAXICHUM cynbdaTta Oapus,
cTadunm3upyer  ooOpasyromryrocs  cycriem3uro  BaS0s wu  nmemaer  BO3MOXKHBIM
TYpOUIMMETPUIECKOE OTIPEIeTICHNE CYIb(aToB.
[TpuroroBieHre peakKTHBOB
J1J1s TIOJTyYeHusI TJIMKOJIEBOTO PeareHTaCMEIIIMBAIOT B MEPHOM KOJIOE 0TuH 00BeM 5%-
HOTO BOJTHOTO PacTBOpA XJIOPUCTOTrO Oapwisi C TpeMsi O0beMaMH TUIICHTITUKONS M TPEMS
oovemamu 96%-Horo stanona. Jlo0aBistoT pazdaBieHHYIO CONIsIHYO kucioty (1:1) mo
pH = 2,5-2,8 u ocraBmsiroT pactBop Ha 1-2 cytok. PactBop ycToiuuB B TeueHue 3-6
MECSIIEB.
[IpoBenenue ananuza
K 5 M1 Tammoro crera nocie ¢puibTpoBaHus JT00ABISAIOT 1-2 Karuid COJISTHOM KHUCIOTHI
(1:1), 5 Mi TIUMKONEBOrO peareHTa W THIATeNIbHO nepemernuBaioT. Yepes 30 muH
U3MEPSIOT ONTUYECKYIO TUIOTHOCTD MOJTY4E€HHOTO pacTBopa Ha
(OTOANIEKTPOKOIOPUMETPE WM CHEKTPOHOTOMETPE B KIOBETaxX TONIIMHONW 20 MM mpu
A= 364 M. B kauecTBe pacTBOpa CpaBHEHHSI HCIIOJB3YIOT HCCIEAYEMYyIO MPOOy C
n00aBIIEHUEM TIIMKOJIEBOTO peareHTa, MpUroTOBIEHHOTO 63 xopua 6apus. Comepxanue
Cylb(})aToB HAXOMAT MO KATHMOPOBOYHOM KPHBOHM (B paboTe JKENATEIhHO IOJIE30BATHCS

TOTOBOM MPeIBAPUTETHHO MOTyUYEHHON KaTuOPOBOYHON KPUBOH™).

* Jlnst mocTpoeHus: KannOpOBOYHOM KpUBOI B MepHBIC KOJIObI Ha 50 My BHOCAT 0;
0,1; 0,2; 0,4; 0,6; 1,0; 1,4; 2,0 mx cranmapTHOTO pacTBopa cyibdata kamus (0,5 mr B 1
MJI) U JOBOAST OOBEM pacTBOpa 0 METKH JUCTUILIMPOBAHHON Bonoil. [lomyudeHHbie
PacTBOPBI COOTBETCTBYIOT KOHIICHTpaIusaM cyibhat-uona 0; 1; 2; 4; 6; 10; 14; 20 mr/mn.
OTMmepuBarOT Mo 5 MJI M3 KaXJAOrO pacTBOpa B MEpHbIEe LWIMHAPHI Ha 10 M u
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N00aBIsAOT Mo 1-2 Karu pa30aBieHHON ColsiHOM KucaoThl (1:1) U 5 M1 TiIMKoNIEBOTO

peareHra, nepeMemmBaloT U 4epe3 30 MHMH M3MEPAIOT ONTHYECKYIO IUIOTHOCTB

MOJYYEHHBIX PAcTBOPOB, IO 3HAYEHUSM KOTOPOM CTPOSAT KaIMOPOBOUHBIA TIpaduk.

OnTuManbHble HWHTEpBalbl KOHLEHTpAIMM Ui TypOUIUMETPHUUECKOTO OIpeaeICHuUs

cynb(aT-uoHa HaXOAATCA B UHTEpBaie 2—25 mr/I.

Ogopmnenue pe3ynbmamos uccieoo8anus

Bce pesynbraThl onpeeneH il 3anchIBalOT B TAOJIHITY.

Ne
TpoObI

O0beM
TaJI0ro
CHera,

MII

Macca

MBUIH, T

po6

Bemauma
TIOTJIOIIICHUST
OpraHUYEecK
nux

npuMecen

Kecrrxocts
TaJIOro
cHera,

MI-9KB/JI

Coneprxanue
cynbgar-

HOHOB, MT/TI

Conepxanme
HOHOB XJIODA,

MI/J1

Conepxanue
HUTPATOB,

MI/J1

Conepxanne
CO, mr/m®

KoHTpoJsibHbIC BONIPOCHI

1.

IPOE3/I0B.
2.
Jluteparypa:

Ha3zoBute OCHOBHBIC (I)OHOBLIG N JIOKAJIBHBIC 3arpsA3HCHUA CHETA.

[lepeuncnure mpoOiaemMbl YOOpPKHM W yAalleHUsT CHETa C TOPOJACKUX YIHUIl U

1. CIT 32.13330.2012 Kananuzanms. HapysxHbie cetu u coopyxenus/I'occtpoit

Poccun. — M.:, 2012. — 72c.
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INPUWIOKEHUE A

MunucTepcTBO 00pa3oBaHus 1 Hayku YenstOMHCKON o0sacTu
I'ocynapcTBeHHOE OIOPKETHOE IPO(eCCHOHATBHOE00Pa30BaTENbHOE YUPEKICHUE
«IOxHO0-Ypanbckuii rocyiapcTBeHHbIH TEXHUYECKU I KOJLTeIH»

OTUET

10 BBIMOJIHEHUIO MPAKTUYECKUX (WM JaOOPaTOpPHBIX) paldoT
o TeMe 2.2 «@opMHUpoOBaHNeE U OYMCTKA MOBEPXHOCTHBIX M CTOYHBIX

BOI»

IIM.03 BoinosiHeHHe padoT MO 0YMCTKE MPUPOAHBIX M CTOYHBIX BOJ H

KOHTPOJII0 KAY€CTBCHHDBIX noxkasareJjen

Bemonuun: cryaent rpymnmnsl BB-325/6
NBanos B.1.

[IpoBepuit: npenogaBarens XuauatryuinHa A.A.

Yenssounck, 201_
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MMPUJIOKEHUE b
ONPEJAEJEHUE UHTEHCHUBHOCTHU JOXKHSI
1.1 Cpennee 3HaueHue KOIDPUIMEHTA CTOKA ZmidCIACAYET OIpEeNesaTh Kak
CpPEIHEB3BEIICHHYIO BEJIWYMHY B 3aBUCUMOCTH OT KO3(p(UIIMEHTOBZ,

XapaKTEePU3YIOIIUX MOBEPXHOCTh U MPUHUMAEMBIX 110 Tab. 1 u 2.

Tabsuua 1
IToBepxHOCTB Koadppunuenrz

KpoBnsi 3manmii u coopyxenudt, acganpro-| I[IpumHMMaercs mo tabdmn. 2
OETOHHBIE MTOKPBITUS AOPOT

BbpycuaTeie MOCTOBbIE M YepHbIE I11€0CHOUYHBIE 0,224
MOKPBITHSI IOPOT

BynbpkHBIE MOCTOBBIE 0,145
[[leGeHOUHBIE TOKPBHITHS, HE 00pabOTaHHBIC 0,125
BSOKYIIIUMH

I'paBuitHBIE CaTOBO-TTAPKOBHIE JOPOKKH 0,09
I'pyHTOBBIE MOBEPXHOCTH (CTITAHHPOBAHHBIC) 0,064
T"azoubBI 0,038

HpI/IMG‘IaHI/Ie. VYka3aHHbIC 3HAYCHUS KOB(l)(bI/IHI/IGHTa ZOIIYyCKACTCsL YTOYHATH IIO
MCCTHBIM YCJIOBHAM Ha OCHOBAHHH COOTBCTCTBYIOIINUX HCCJIGI[OB&HH?I.

Tabmuma 2
Koadduiuent z 115 BoIOHENPOHHUIIAEMBIX
[Tapametp A4 MOBEPXHOCTEH
300 0,32
400 0,30
500 0,29
600 0,28
700 0,27
800 0,26
1000 0,25
1200 0,24
1500 0,23

1.2 Ilpu pacuere crToka ¢ OacceliHOB MuIomanAplo cBbime 50 Ta ¢ pasHBIM
XapaKTepOM 3aCTPOMKH WM C PE3KO PA3IMYHBIMH YKJIOHAMH MOBEPXHOCTH 3EMJIH
CIEyeT MNPOU3BOAUTH IPOBEPOYHBIC OMNPEACICHUS PACXOJ0B JIOXKIEBBIX BOJ C
pa3HbBIX YacTeil OacceilHa W HanOONBIINK U3 MONTYYEHHBIX PACXOJ0B MPUHUMATH 32
pacuetHblid. [Ipu 3TOM, eciu pacUyETHBIM PACXO]d MOXKAEBBIX BOJ C JAHHOM 4YacCTH
OacceitHa OKaXeTCsl MEHBIIIE Pacxojia, Mo KOTOPOMY PacCYMTaH KOJUICKTOP Ha BBIIIE-
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JeXKallleM YYacTKe, CJIEAyeT PacdeTHbI pacxol Uisl JAaHHOTO Y4YacTKa KOJUJIEKTOpa
MIPUHUMATH PABHBIM PACXO/ly Ha BBIIIEICKAIIEM YUACTKE.

Tepputopuu caaoB U MNapkoOB, HE OOOPYIOBAaHHBIE JOXKIACBOM 3aKPBITOW WIIH
OTKPBITOM KaHAJIM3alMed, B PACYCTHOW BEJIMYMHE IUIOLIAIA CTOKA U IIPU OIpere-
neHuu Kod(dduiueHTaZz He YyuuTbiBarOTCA. Eciaum Tepputopuss uMeeT YKJIOH
noBepxHocTu 0,008-0,01 u Gonee B CTOPOHY YJIWYHBIX MPOE3J0B, TO B PACUETHYIO
IJIOLIAAb CTOKA HEOOXOAMMO BKJIIOUATh MPUJIETAIONIYIO K MPOE3ay MOJOCY MHUPUHON
50-100 m.

O3esieHeHHBIC TUIOMIAIM BHYTPHU KBapTaIOB (MOJIOCHI OYyJIbBApOB, Ta30HBI U T. I1.)
CJelyeT BKJIIOYAaTh B PACUYETHYIO BEJIMUYUHY IJIOLIAM CTOKA U YUUTHIBATh MPHU OI-
peneneHuu kod(ppuireHTa moBEpXHOCTH OacceitHa CToKaZ.

1.3 PacdeTHyto TUIONIAAb CTOKA JIJISI PACCYUTHIBAEMOTO YYacTKa CETH HEOOXOIUMO
NPUHUMATh PaBHOW BCEH IUIOIIAJM CTOKA WJIM YacTH €€, JAIOIIeH MaKCHMabHBIN
pacxoj CToKa.

B tex cnmydasx, korja miomaabk cToka kojuiekropa cocrasisiet 500 ra u 6onee, B
dopmyisr (2) u (3) ciaemxyeT BBOAUTH MOMPABOYHBIN KO3 uIeHT K, yUUThIBAIOIIUI
HEPABHOMEPHOCTh BBITAJICHHSI JIOXK/IS 110 TJIOMIAIU U IPUHUMAEMBbIH 110 TabJ. 3.

Tabmnura 3

[Tnomane cToka, | 800 | 1000 | 2000 | 4000 | 6000 | 8000 | 10000
ra

3HaueHue 091090 | 085 | 0,8 0,7 0,6 0,55
koahurmenta K

PacdeTHbie pacxombl OKIEBBIX BOJ C HE3AaCTPOCHHBIX ILIOMIAICH BOZOCOOPOB
ceoimie 1000 ra, He BXOMSIIMX B TEPPUTOPHIO HACEICHHOTO ITYHKTA, CIEIyeT
OTIPEJICTISATh 0 COOTBETCTBYIOIIMM HOPMaM CTOKa IS pacueTa MCKYCCTBEHHBIX
CoOpy KeHui aBToMoOuIbHBIX qopor corntacio BCH 63-76 MuntpaHnccTpos.

1.4 PacyeTHYI0 MPOIOIKUTEILHOCTD TIPOTEKAHUS JOKIACBBIX BOJI 11O MMOBEPXHOCTH
U TpyOam ty, MuH, clieyeT MPUHUMATH TI0 PopMyIie

tr:tcon+tcan+tp’ (1)

rae teon - MPOAOIDKUTENBHOCTh MPOTEKAHUS JOKIEBBIX BOJ 0 YJIMYHOTO JIOTKA WJIU
MIpU HaJWYUU JOXKACIPUEMHUKOB B Mpelenax KBapraja 0 YJIWYHOIO KOJUIEKTOpa
(Bpemsi MOBEPXHOCTHOM KOHILIEHTPALIMH), MUH, OIIpejiessieMas coryacHo m.1.5;

tcan- TO e, MO yIAMYHBIM JIOTKaM JI0 JOXKAeNprUeMHUKa (TP OTCYTCTBUU UX B Mpe-
JeNiax KBapraia), onpeaeinsemas mo Gopmyie(2);

tp, - TO e, mo TpyOdamM 10 pacCUUTBIBAEMOrO CEYEHHMs], OIpeiessemMas IIo

bopmyie(3),
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1.5 Bpemsi mOBEpXHOCTHOM KOHILIEHTPALMU JI0KAEBOTO CTOKA CIEAYET ONpPEnesiTh
[0 pacyeTy WIM NPUHUMATh a4 HACEIEHHBIX IIyHKTaxX INPU OTCYTCTBHUH BHYTpPH-
KBAapTAJIBHBIX 3aKPBITHIX JOXKICBBIX CETe paBHbIM 5-10 MUH WM MpH HATUYHH HX

paBHBIM 3-5 MHH.

IIpu pacuere BHYTpUKBapTaIbHON KAaHAIM3ALMOHHOM CETU BpEMs IIOBEPXHOCTHOM

KOHICHTPAIHUHU HAJJIC)KUT IIPUHUMATL PaBHBIM 2-3 MHH.

HpOIIOJI)KI/ITCJIBHOCTB MNPOTCKaHUA OOXKACBBIX BOJ IO YJINYHBIM JIOTKAM tcan, MUH,

CJIelyeT ONpPEAEINATh 10 hopmyIie

£ 00213 e )

can

1€ lcan - ATTMHA YYaCTKOB JIOTKOB, M;
Vcan - pacdueTHasi CKOPOCTh TCUCHHS HA y4acTKe, M/C.

HpOIlOJI)KI/ITCJ'IBHOCTB IMPOTCKaHUA JOXKIACBbBIX BOJI I10 pr6aM
pPacCUUTBIBACMOT'O CCUCHUA tp, MUH, CJICAYCT ONIPCACIIATH I10 (I)OpMyJ'IC

|
~0,017% 2, (3)
t, va

rac |p - IJIMHA PpAaCUYCTHBIX YYAaCTKOB KOJIJICKTOPA, M,
Vp —-pacue€THasA CKOPOCTb TCUCHUS Ha Y4aCTKE, Mm/c.

qepTem 1. 3HaueHMs BEIUYMH UHTCHCUBHOCTH J0XKIS (20
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Tabnauua 4

3navyeHue N
Paiion IIpU mr ¥
P>1 P<1
[To6epexpst bermoro u bapennesa mopeit 0,4 0,35 130 1,33
Cegep eBporneiickoii wact CCCP n 3anagHoit Cubupn 0,62 0,48 120 1,33
PaBuuHHBIE 00macTy 3amana u neHTpa esponeiickoit vactu CCCP 0,71 0,59 150 1,54
PaBHUHHBIC 0051acTH YKpanHbI 0,71 0,64 110 1,54
BosBermennoctu esporneiickoit yactu CCCP. 3amagHbiii ckioH Ypana 0,71 0,59 150 1,54
Boctok Ykpannsl, HuzoBse Bonru u Jlona, FOxHbIi Kpeim 0,67 0,57 60 1,82
Huxuee [ToBoimkee 0,66 0,66 50 2
Hagerpennsie ckiioHbl Bo3BBINICHHOCTEH eBpornelickoir yactu CCCP u CeepHoe 0,7 0,66 70 1,54
IIpenxaBkasbe
CraBponoyibCKasi BO3BBIIICHHOCTh, CEBEpHbIC mpenropbs bombmoro Kaskaza,| 0,63 0,56 100 1,82
ceBepHbI ckJIoH bonbmoro Kaskasa
Oxnas gactp 3anagHoit Cubupw, cpennee Tedenue p. M, paiion 03. Ane-Kynb 0,72 0,58 80 1,54
Henrpansnbriit 1 CeBepo-Bocrounsiii Kazaxcran, mpearopbs Anras 0,74 0,66 80 1,82
CesepHele ckJIOHBI 3ananaeix CastH, 3anmniickoro Anmaray 0,57 0,57 80 1,33
JLxynrapekuii Anaray, KysHenxuii Anaray, Anraii 0,61 0,48 140 1,33
CeBepHblii cKJIOH 3amaHbix CasH 0,49 0,33 100 1,54
Cpennsist Cubupb 0,69 0,47 130 1,54
Xpebet Xamap-Jlaban 0,48 0,35 130 1,82
Bocrounas Cubupn 0,6 0,52 90 1,54
Bacceitnap! nnkn u Aprynu, nonnHa Cpensero Amypa 0,65 0,54 100 1,54
Bacceitaer KombiMbl 1 pexk OxoTckoro mopsi, ceBepHas 4acTb HinkHeamypckoid 0,36 0,48 100 1,54
HU3MEHHOCTH
[oGepexbe OxoTtckoro Mops, OGacceliHbl pek bepmuroa Mmops, nentp u 3amaa| 0,35 0,31 80 1,54
KamuaTku
Bocrounoe nob6epexbe Kamuarku rosxaee 56° ¢. 1. 0,28 0,26 110 1,54
[ToGepexbe TaTapckoro nponuBsa 0,35 0,28 110 1,54
Paiion 03. Xanka 0,65 0,57 90 1,54
Bacceitnsl pek SImoHckoro mopsi, o. CaxanuH, Kypuibckue o-Ba 0,45 0,44 110 1,54
IOr Kazaxcrana, paauna Cpennedd A3uu u ckiioHsl rop 1o 1500 m, Oacceitn o3.| 0,44 0,4 40 1,82
Hccewik-Kyns 10 2500 m
Cknonsl rop Cpenneit Asun Ha Bbicote 1500-3000 m 0,41 0,37 40 1,54
IOro-3anamnas TypkmeHus 0,49 0,32 20 1,54
Yepnomopckoe nmobepexbe u 3anaaHblii ckiioH bonbmioro Kaskasa no Cyxymu 0,62 0,58 90 1,54
Io6epexbe Kacnmiickoro Mopst u paBHrHa oT Maxaukansl 10 baky 0,51 0,43 60 1,82
Bocrounstii ckiton Bonbioro Kaekasa, Kypa-Apakcunckas auzmennocts 10 500 m| 0,58 0,47 70 1,82
IOsxnb1it ckinon Bonwinoro Kaekasa Beiie 1500 M, roxHbiii ckion Beime 500 M, 0,57 0,52 100 1,54
HarACCP
Io6epexbe YepHoro mopst Hmwke Cyxymu, Konmxunckas Hu3meHHOCTb, ckionsl| 0,54 0,5 90 1,33
Kagka3za no 2000 m
Bacceiin Kypsl, Boctounas yacte Manoro Kaskasa, Tanbimickuii xpeber 0,63 0,52 90 1,33
CeBepo-3anajHas ¥ [CHTpalIbHas YacTH APMEHHH 0,67 0,53 100 1,33
Jlenkopanb 0,44 0,38 171 2,2

1.6 Tlepuon OIHOKPATHOTO WPEBBINICHUS PACUYCTHOM HHTCHCHUBHOCTH OIS
HE0OXOIMMO BHIOMPATh B 3aBUCUMOCTH OT XapakTepa 00beKTa KaHAJIM30BaHMUS, YCIIO-
BUI pACMONIOKEHUSI KOJJIEKTOpa € YYETOM IIOCJIEICTBUM, KOTOpbIE MOTYT OBITH
BBI3BAHBI BHITIAJICHUEM JOXKCH, MPEBHIIAIONINX PAaCUeTHBIC, U MMPUHUMATh O Ta0I.
O u 6 unu ompenensaTh PacyeTOM B 3aBUCUMOCTH OT YCJIOBHUM pPACIOJIONKEHUS
KOJUIEKTOpa, MHTCHCUBHOCTH JOXKJEH, Iiomanu OacceitHa u koddduimenTa croka

T10 MIPECIIBHOMY NEPUOAY MPEBBILLICHUS.

[Ipy POEKTHUPOBAHUM MTOXKIACBOW KaHATU3AIMH Yy OCOOBIX COOPYKEHHH (METpo,
BOK3aJIOB, MOA3EMHBIX MEPEXOJIOB U Ap.), a TAKXKE JJIs 3aCYIUJIUBBIX PAallOHOB, e
3HaueHne (o meHee 50 1n/(c-ra), mpuP, paBHOM €IWHUIE, TIEPUOJ OTHOKPATHOTO
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NPEBBIIICHUS PACUETHOM WHTEHCUBHOCTH MJOXAS CIEAYeT OMpPENeisTh TOJIbKO
pacueToM C y4eToM MpPEeeTbHOr0 MEepro/ia MPEBbIIICHUSI PACYETHON WHTEHCUBHOCTH
OOXAsI, yKazaHHOTo B Tabn. 7. Ilpm 3TOM mepuoabl OJHOKPATHOTO MPEBBIIICHUS
pacueTHOW HWHTEHCHUBHOCTH JOXs, OMpEICIICHHBIE pPAacueTOM, HE JOJDKHBI OBITh
MEHee yKa3aHHbIX B TabJ. 5 u 6.

[lpu  ompeneneHnn  TepUOAa  OJHOKPATHOTO  MPEBBINICHUS  PAaCYCTHOMN
WHTCHCUBHOCTH JIOKIS pPacdeToM CIeAyeT YYHUTHIBaTh, YTO TMPHU MPEACTbHBIX
MEePHUOAaX OJHOKPATHOTO MPEBBIIICHUS, YKa3aHHBIX B Ta0MI. 6, KOJIEKTOP JOXKACBOU
KaHaJIM3allMi JOJDKEH IMPOIMyCcKaTh JHUINb YacTh pacxoja JI0KIEBOTO CTOKa,
oCTalbHas YacTh KOTOPOTO BPEMEHHO 3aTOIUISIET MPOE3KYI YacTh YIHUI U TPHU
HAJIMYUH YKIOHA CTEKaeT MO €€ JIOTKaM, MPH 3TOM BBICOTA 3aTOIUICHHUS YJIHI[ HE
JI0JDKHA BBI3BIBATH 3aTOIJICHUS TIOIBAJIbHBIX M TIOJTYIIOIBAILHBIX TIOMEIICHHIA; KpOME
TOTO, CIEAyeT YYUTHIBATH BO3MOXKHBIH CTOK C 0acceiHOB, pacCIOJOXKEHHBIX 3a
npeaesaMu HaCeJIEHHOTO IMyHKTA.

Tabmuma 5
Tlepro/1 OAHOKPATHOTO MPEBBILICHUS PACUYETHOM
VenoBus pacrosiokKeHus KOJUIEKTOPOB HHTEHCUBHOCTH JIOKIS P, TOJIpI,
JUTSL HACEJICHHBIX MTYHKTOB MPH 3HAYCHHUSX (20
MECTHOTO 3HaYCHHUS Ha MarucTpajbHBIX YIIHIaX 1o 60 cB. 60 cB. 80 cB. 120
Jo 80 10 120
BnaronpusiTHeie BnaronpusitHeie 0,33—0,5 0,33—1 0,5—1 1—2
U CpefHue
HeGnaronpusiTHeie Cpennue 0,5—1 1—15 1—2 2—3
Oco60 HeOmaronpusTHHIC He6naronpusitHbie 2—3 2—3 3—5 5—10
Oco00 HebIaronpusTHoIC 3—5 3—5 5—10 10—20

[Ipumeuanus: 1. braronpusTHble YCIOBHS PaCIOIOKEHUS KOJIEKTOPOB:

Oacceiin mwiommaasio He 6onee 150 ra mmeer miockuii penbed npu cpeauem ykione nosepxuoctu 0,005 u menee;

KOJUIEKTOP MPOXOAKT IO BOJOPA3/EITy WM B BEpXHEH 4acTH CKJIOHA HA PACCTOSHUE OT Bojopaszeina He bonee 400 M,
2. CpenHue yCIOBHUS PacIOIOKECHHUSI KOJUIEKTOPOB:
Gacceiin mwiommanaeto cebime 150 ra umeer mwiockuii penbed ¢ ykionom 0,005 M u meHee;

KOJUIEKTOP MMPOXOAUT € HIKHEH Y4acTH CKIIOHA I10 TaybBery ¢ ykioHoM ckioHoB 0,02 M v MeHee, IpH 3TOM IUIOIIAAb OacceiiHa

He npesbimaer 150 ra.

3. HebnaronpusiTHbIe YCIOBHS PACTIONOKEHHUSI KOJUICKTOPOB:

KOJUIEKTOP MPOXOUT B HIKHEW YacTH CKIIOHA, IuIonap 6acceitna npesbimaer 150 ra;
KOJUIEKTOP IPOXOJHT HO TAIbBETY C KPYTHIMU CKJIOHAMM IIPU CPEJHEM YKJIOHE CKJIOHOB cBbie 0,02.

4. Oco00 HeONIaronpuATHBIE YCJIOBHS PACIOJIOKEHUS KOJUIEKTOPOB: KOJUIEKTOP OTBOJMT BOJY W3 3aMKHYTOIO MOHM)KEHHOTO

MecTa (KOTJIOBHHBI).
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Ta0nuna 6

Iepro/ 0IHOKPATHOTO MPEBBIIIEHHUS PACUETHON HHTEHCHUBHOCTH
Pe3ynbTaT KpaTKOBPEMEHHOTO JOXIIS1 P, TOJIBI, JJIS1 TEPPUTOPUH IPOMBIIIICHHBIX TIPEANPUSITUAN IPU
MEPEMOHEHUS CETH 3HAYEHUSIX (20
o 70 cB. 70 no 100 cB. 100

TexHOoIoruyecKue MPOLIECCHI
MIPETPUSTHSL: 2

HE HApPYIIAITCsA

0,33—0,5 0,5—1
HapymaioTes 05—1 1—2 3—5

HpI/IMe'-IaHI/Ie. I[J'lf{ HpeﬂHpHﬂTHﬁ, PacIrioIOKC€HHBIX B SaMKHyTOﬁ KOTJIOBUHE, NIEPUO OAHOKPATHOI'O MPEBLIICHUA pacquHof/'I
WHTCHCHUBHOCTH JNOXI CIIEAYET ONPEACIIATL paCu€TOM WM IIPUHHUMATH PBAHBIM HE MCHCC UEM 5 rogam.

Tabmauna 7
Xapakrep Gaccelina, 3HaueHHe PeeIbHOrO MIePHO/Ia MPEBBIIICHNS HHTCHCUBHOCTH OXKISI P, TOJIBI,
00CITy)KHBaEMOTO KOJIIIEKTOPOM B 3aBUCHMOCTH OT YCIIOBHI
PACIIOIOKEHHUS KOJUTEKTOpa
ONaronpusTHBIX CpeIHuX HeOnaronpusTHeIX |  0c000 Hebaro-
IIPUATHBIX
Tepputopuu KBapTajioB | 10 10 25 50
MPOE3/bl MECTHOTO 3HAYCHHSI
MarucrpajbHble YIUIIbI 10 25 50 100
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HNPUJIO’KEHUE B

CXEMbI OYUCTKH MTOBEPXHOCTHOI'O CTOKA

B T1abn. 8 mnpuBegeHa OpHEHTUPOBOUYHAS CTOMMOCTh OUYMCTHOW CTaHIIUH,

BKJIFOYAKOLIEW  y3JIbI

(¢unbTpOBaHUA,

OCBCTJICHUA

00€3BOKHUBAHUA  OCAJIKa.

BOABI, MCXAaHHUYCCKOIO H

CroumMocTp  y3710B

COpOILIMOHHOTO
IPUHSITA

I10

YKPYIIHCHHBIM IIOKA3aTCJIAM aHAJOIMYHBIX IIO0 KOHCTPYKHOHWH THUIIOBBIX OYHCTHBIX

COOPYKEHHM.

Tabmnura 8

OpueHTPOBOYHAS OTHOCHTEJIbHAS CTOUMOCTH M MOKA3aTe/J N
OYHCTKH MOBEPXHOCTHOI'0 CTOKA C TOPOJACKUX TEPPUTOPHIA

Cranus OtHocHuTenbHasA ) Tloka3zaTenu xadecTBa OUUCTKH BOJIBI
OYMCTKH CTOMMOCTD IpH [
1 rox 0,33 B3Bemennsie BIIKs Hedr
rojaa BEIIIECTBA eTpo.I
YKTBI
Oddex | Ocratou | Dpde | Oct | Ddhd | Ocrar
T Has KT aro4 | €KT O4Hasa
OYUCTK | KOHIICHT | OYMCT | Has | OYKMC | KOHIIE
u, % panus ki, %o | KOH | TKW, | HTpaI
ned | % Hst
Tpaig
Hst
OrcrauBaHue:
0e3 peareHTOB 40-50 30-35 40-50 - o 25 |- Io -
C pearcHTamMmun - 70-80 70-80 - 1o 50 | - 50 -
Io
80
OuUIbTpOBaHUE
: 15-20 12-17 - Io 5 - 5-10 | - 1
1-s crynens 15-20 12-17 - 110 2 - m5 |- 0,3-0,5
2-s1 CTYIICHb
CopOmmonnoe | 10-15 8-12 - - - - - -
(dbuapTpOBaHUE:!
ATIOMOCHIIMKAT | _ - - 1 - 4-5 |- 10 0,3
-HBIA COPOCHT
yriepozoconep | _ ) ) 1 ) 23 |- 10
JKa-Iui 0.05
copOeHT ;
O6paboTka 18-23 15-20 - - - - - -
ocajka
Cpennss 100 72-77 - - - - - -
oOmast
CTOUMOCTD

* (v} (V3
3Ha4YCHUS] CTOUMOCTH MMPUBCJACHLI B % OT 00I1Ie# CTOMMOCTH OYHUCTHBIX COOPYKCHHUU
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Tabmura 9

Cranaaprel Ha cOPOC IOPOACKHUX CTOYHBIX BOJA IO B3BCLICHHBIM
BewmecrsaMm M BIIK B pa3nbIx cTpanax

ITokazarens |I'epma|benbrus| @panuus | Benu- | lIBennapus CIIIA
HUS KOOpH-
Bssemennsie | 20 100 - 30 20 30
BEILIECTBA,
MI/1
BIIKs, mr/n 25 15-50 20-40 20 20 20

IIpu pa3paboTke CXeMbl OTBEJCHUS U OYUCTKH IMOBEPXHOCTHOTO CTOKa C
MPOMBIIIJICHHBIX TUIOMIAI0OK HEOOXOJIUMO YUYUTHIBaTh HMCTOYHHMKH, XapakTep U
CTENEHb 3arpsi3HCHUS TEPPUTOPUU U aTMocdephl, pa3Mephl, KOHPUTYpaLHIO U
penbed BogocOOpHOro  0OacceifHa, Halu4yue CBOOOJHBIX  IUIOMIAAEH IS
CTPOUTEIIBCTBA OYUCTHBIX COOPYXEHUU U Jip. BeIOOp cXeMbl OTBEICHHUS U OYMCTKHU
MOBEPXHOCTHOTO CTOKA JIOJDKEH OCYIIECTBIISITECS HAa OCHOBE OIICHKH TEXHHYECKOMU
BO3MO>KHOCTUM SKOHOMHUYECKOM 11€J1eCO00Pa3HOCTH CIAEAYIONTUX MEPOTIPUSITUH:

* WCTOJIb30BAaHUSI HEOUUIIIEHHOTO TTOBEPXHOCTHOTO CTOKA B CUCTEMaX TEXHUUYECKOTO
BOJIOCHAO KEHUS;

*  JIOKIM3AIMU TE€X YYacCTKOB MPOU3BOACTBEHHBIX TEPPUTOPUNA, HA KOTOPHIX
BO3MOJKHO TIOTaJaHUE Ha TMOBEPXHOCTH CIEHM(PUUYECKUX 3arpsA3HEHHH, ¢ OTBOJIOM
CTOKA B MPOU3BOJICTBEHHYIO KAHAJIM3AIUIO WM MTOCIEUXIPEABAPUTEIILHON OYUCTKY -
B JIOKJICBYIO CETh;

*  pa3JeNnbHOrO OTBEIAEHHS TMOBEPXHOCTHOIO CTOKAa C BOJOCOOPHBIX IUIOMIAJICH,
OTJIMYAIOIIMXCS TI0 XapaKTepy U CTEICHU 3arpsA3HEHUsI TEPPUTOPUH;

*  CaMOCTOSTEJIbHON OYMCTKHU MTOBEPXHOCTHOTOCTOKA;

*  TI0/IaYd MOBEPXHOCTHOTO CTOKAa Ha OOIINE3aBOJICKUE OYMCTHBIC COOPYKCHUS IS
COBMECTHOM C MPOU3BOJICTBEHHBIMU CTOYHBIMH BOJAMH OUYMCTKH.

Hanbonee mnepcneKTUBHBIM CIIEIyeT CUMTATh BapHaHT HMCIOJb30BAHUS
OYMIIICHHOTO  TOBEPXHOCTHOIO  CTOKa B  CHCTeMax  IPOU3BOIACTBEHHOIO
BOJOCHAOXKeHUsA. B 3ToM ciydae menecooOpa3HO TOCiHe aKKyMYJUPOBAaHUS H
OTCTaWBAaHWS HAMPABISITh MOBEPXHOCTHBIM CTOK ISl JAJIbHEUIIEA OYHUCTKU U
KOPPEKTUPOBKH HOHHOTO COCTaBa Ha COOPYIKEHUS BOJIONIOATOTOBKH.

Ha puc. 2 nmana TexHojgormyeckass cXemMa OUYHMCTKH JOXKJAEBOIO CTOKa C
tepputopun Camapsl. OUHUCTHBIE COOPYKEHUS pacmoiararorcs Ha 4 momaakax. Jis
TPAHCTIOPTUPOBKHM CTOYHBIX BOJ Ha IUIOMIAJKH OYHMCTHBIX COOPY>KCHHUH TIJIaHUPYETCS
MOCTPOUTHh 7 TMEPEKAYMBAKOIIMX HACOCHBIX CTaHOMM W 7 PETYJHUPYIOLIUX
pe3epByapoB. B OCHOBY TEXHOJOTHYECKHUX CXEM IOJIOKEHBI COBpEMEHHBIC (hH3UKO-
XUMHYECKHE METOJbl OYHUCTKM CTOYHBIX BOJ. B HUX yYUTBIBaeTCA TaKke
HEMPEPHIBHOE TOCTYIJICHUE Ha COOPYKEHHS COCPEIOTOYEHHBIX PACXOJIOB CTOYHBIX
BO/JI (IpEHaXKHBIX BOJI, TEIJIOCETEH, TPYHTOBBIX BOJ U YCIOBHO-YHUCTOT'O MPOMCTOKA).
B Takmx cny4asx OYHMCTHBIE COOpYXEHHS OyayT paboTaTh KpPYIJIOCyTOYHO Ha

59




IIPOIYCK pacxoJa CTOYHBIX BOJ B "cyxou" mepuon, a B "MOKpPBIA" - M Ha pacxon OT
BBINIAJICHUS aTMOC(EPHBIX OCAJKOB U TasHUSI CHETa.

Hcnonp30BaHne Ha OYUCTHBIX COOPYKEHUSX JOKIEBBIX BOJ TEXHOJIOTUYECKUX
METO/I0B, MO3BOJIIOMIMX M3BIEKATh COJIM TSDKEJBIX METAIUIOB M YMEHbIIATh 00Iee
COJIECOJEPIKAHUE, CUUTACTCS HELENEeCOO0Pa3sHbIM M HE IPUMEHSETCS B MHPOBOMU
npaktuke. JlJisi CHMKEHUS 3arpsi3HEHUsT BOJHBIX OOBEKTOB CTOKAMM JOKIEBOM
KaHaJIU3aluK, HapsAy CO CTPOUTEIILCTBOM COBPEMEHHBIX OYUCTHBIX COOPYKEHUU,
TpeOyeTcsi:

* CTPOUTENBCTBO COOPYKEHUU OUYHUCTKH CTOYHBIX BOJ HAa MPOMBIIUIEHHBIX
MPEANPUATUAX U IPOMIUIOIIAJKAX, B COCTABE JOXKAEBOTO CTOKAa KOTOPBIX UMEKOTCS
cnenuduueckue 3arpasHeHus. Oco0oe BHHMMaHHE CIENYET YJIEISITh BOIPOCY
MTOAKJIFOUEHHMS K JOKJI€BOW KaHAIU3alMU CUCTEM OTBEIEHHUS IMOBEPXHOCTHOTO CTOKA
C TEPPUTOPUU ABTO3ANPABOYHBIX CTAHIINI, aBTOCTOSIHOK U Fapaen;

* OCYLIECTBIIATBCBOEBPEMEHHYIO YOOPKYTEPPUTOPHUH FOPOJIA.

IIpyu caMOCTOSATENBHONW OYMCTKE MOBEPXHOCTHOI'O CTOKAa C TOPOACKHX
TEPPUTOPUN B COCTAB OYUCTHBIX COOPYKEHHI PEKOMEHAYETCSI BKIIOUYATh PEIIETKH,
NECKOJIOBKM W  OTCTOMHMKM C  MEXaHM3WPOBAHHBIM  YJAJE€HUEM  OCaJKa
(ropu3oHTaNbHBIE WM paguanbHbie). [ obecnieuenust Oosiee BBICOKOM CTENEHU
OYHUCTKM MOTYT MPUMEHATHCS TOHKOCJIOWHBIE OTCTOMHUKHM TOPLIEBOTrO THUIIA WU
paaralibHbIE OTCTOMHUKH C BCTPOCHHOM KaMepon (PIIOKyIISIIIH.
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PucyHnok 2 - Texnosornyeckas cxeMa 04MCTKH J0KAeBOro croka s r. Camapa:

1 - pazgenutenbHas kamepa Ne 1; 2 - 3manme pemeTok; 3 — pasaenurtenbHas kamepa Ne 2; 4 -
IIECKOJIOBKA;

5 - cMecuTenb; 6 - OTCTOMHMK; 7 - aKKyMYJUPYIOIIUN pe3epByap-OTCTOMHMK; 8 - HacocHas
cTaHus; 9 - IpueMHbII pe3epByap ocBeTiieHHOW Boabl; 10 - OyHkep ans necka; 11 - yniaoTHUTEnb
ocajka; 12 - mpueMHBIN pe3epByap CTOYHBIX BOJ U3 aKKYMYJIMPYIOIIHNX PE3EPBYapOB-OTCTONHUKOB;
13 - pesepByap GWIBTPOBAaHHON CTOYHOM BOJBI Ul MPOMBIBKH (UIbTPOB; 14 - Kamepa HacOCOB
NepeKayKky IUIaBalOUIMX BellecTB; 15 - HamopHblil 3epHUCTBI ¢(uibTp; 16 - ycraHoBka Y-
obe33apaxkuBanust; 17-punbTp-nipecc; 18 - OyHkep Ui 00€3BOXKEHHOTO ocajka; 19 - pa3nenouHslii
6ak; 20 - mpuemMHBIN 0ak moaToBapHOM BoAbl; 21 - O6ak 00€3BOKEHHBIX HEPTENpPOAYKTOB; 22 -
TUIPOLIMKIIOH.
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Tpybonposoosi: K 2 — TOPOJACKON KOJUICKTOp MOKIeBOM kanamm3aruu, K13- moxmeBas Boja,
MOCTyMaroIias Ha OYUCTHBIE coopykenus; K 14 - cOpoc moxaeBoii Boabl 6€3 04UCTKH B BojoeM; K
15 - cTrounas Bozaa peuierok; K 16 - crounas Boja, noctynaromas o J0KJIEBOI CETU Ha OYUCTHbIE
coopyxeHust B cyxoil nepuoxn; K 17 — crounas Boja, HampasisieMas B aKKyMYJUPYHOLIUI
pesepByap-orcroitnuk; K 18 - crounas Boma mocie meckosioBku; K19 - crounas Boma mocie
cmecurens; K 20 - crounas Boaa nocie orcroiiHuka; K 21 - mogada cTo4HON BOJIBI HA JOOUYUCTKY
¢wieTpoBanuem; K 22 — ¢unsrpoBannas Bona; K 23 - ounmennas Bona; K 24 - mogaya crouHoit
BOJIBI M3 aKKyMYJIMPYIOIIEro pe3epByapa Hakomutens Ha noouuctky; K 24.1 - 1o xe mnpu
onopoxHeHuu; K 25 - nmogada oumieHHON BoAbl Ha MPOMbIBKY (uinbTpoB; K 26 - 3arps3HeHHas
npombiBHas Boja; K 27 - mogaua koarynsnTa (duokynsaTa); K 28 - momgaga paboueid ®HIKOCTH K
ruaposieBatopy necka; K 29 - meckompoBon; K32 - namocamounas Boxma; K 33 - crymieHHbIi
ocanok; K 34 - punwrpar; K 35 - o0Bognennsie HedrenpoaykTsl; K 36 - nonroapnas Boga; K 37 -
HepTenpoaykThl; K 38 - aBapuiinblii nepenus

Jlns craHumii OOJBIION MPOU3ZBOAUTEIBLHOCTH I€J€CO00pa3HO YCTpauBaTh
IPYJIbI-OTCTOWHUKY WM aKKyMYJIHUPYIOIINE €MKOCTH, 000pYJOBaHHBIE PEIIETKAMU U
CIIEIUAJIBHBIMY CEKIUSIMU ISl yIAJICHHsI TIECKA M TJIaBAIOIIEro Mycopa.

OTtcroiiHbIE COOPYXKEHHS JOKHBI HMMETh YCTPOMCTBa IS 3ajepKaHusl U
NEPUOIMYECKOTO YIaJCHUsI BCIUIBIBAIOMIMX HEPTENMPOAYKTOB U ocaaka. Jlms
yaaJeHus: He(TePOAYKTOB C MOBEPXHOCTH MPU NIEPEMEHHOM YPOBHE BOJIBI B KOHIIE
CEKIIMI pPEeKOMEHAYETCs MpeaycMaTpuBaTh HePTECOOPHBIC JIOTKH, 00O0PYITOBaHHBIC
IIMTOBBIMU 3aTBOPAMU C BEPXHHUM TEPEIIMBOM, a TIPU IMOCTOSHHOM YPOBHE BOJBI B
OTCTOMHBIX COOPYKEHUSIX - IIeJIeBbIe TOBOPOTHBIE TPYOBIMIH Ipyrue HeTeCcheMHbIe
ycTtpoiicTBa. JIomkHBI OBITH MPEIyCMOTPEHBI YyCTpoiicTBa mjigs cOopa M CroHa
BCIUIBIBIIUX He(dTe- U MAcIONPOIyKTOB. BCIUIBIBIIINE TPOAYKTH YIAISIOTCS 1O MEpe
HAaKOIUICHHWsI B CIIELMaJbHBIE pe3epByapbl Il O0E3BOXKUBAHUA U  3aTEM
BBIBO3SITCSIHAY TUJIN3ALUIO.

bonee rmy0Ookas crerneHb OYMCTKH BOJIBI IOCTUTAETCS (PUIbTpOBAHUEMEeUepes
pa3lIMYHbIE 3arpy3Kd U3 MPUPOJHBIX U CHUHTETHYECKUX MaTepuaioB. B HacTosmiee
BpeMsi MPUMEHAIOT GUIBTPHl M3  [ecKa, KepaM3HuTa, TEeHOIOJINypeTaHa,
NEHONOJIUCTUPOJIA, CHUIPOHA, JPEBECHON CTPYKKH, BYJKAHUYECKUX IIUIAKOB,
aryonopuTta, Topda, IEOJIUTOB U JP.

[Tpu OmaronmpusITHBIX THAPOTCOJOTHYECKUX YCIOBUAX M pacxomax jgo 300 mi/c
HCIIOJIB3YIOTCS OUUCTHBIE COOPYKEHHUS 3aKpBITOro Thmna. B cocTaB KakKI0l CEKLHU
TAaKUX COOPYKEHHH, a HuX JODKHO OBITh HE MEHEee JBYX, BXOIAT pEIIeTKa,
MECKOJIOBKA, TOPU3OHTAIBHBIM OTCTOMHUK C OYHKEpOM [IJIsi HAaKOIICHUS OCaJKa U
cuctemoit Hepremacmocbopa U BCTPOCHHBIE WM COJOKUPOBAHHBIE C OTCTOMHUKOM
KacceTHble QUIBTPhL. DHPEKT OCBETICHUS BOJBI MPU CKOPOCTH (UIBTPOBaHUS 5-7
M/4 dYepe3 3arpy3Ky M3 CHUHTETHYECKHX WM HETKAHbIX MAaTEepPUATIOB KACCETHBIX
¢unpTpoB BhICOTOM 0,5 M coctaBmser 60-80 % B 3aBUCHMOCTH OT HWCXOJHOMN
KOHIICHTpPAI1H.

[Tpu coBMECTHOW OYMCTKE TMOBEPXHOCTHOTO CTOKA C CEMTEOHOW TEPpPUTOPUU
ropoga U TOPOJCKUX CTOYHBIX BOJ B TEXHOJOTMUYECKYIO CXEMY CTaHIMM a’paluu
N00aBIISIOTCS PETYIUPYIONINE EMKOCTH, a B PSJIE CIydaeB MPUMEHSETCS KOHTAKTHO-
CTaOUIM3aMOHHBIN MeTo (puc 3).
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Pucynok 3 - [IpuHiunuaabHas cxeMa COBMECTHOH OYMCTKH
NOBEPXHOCTHOI'O CTOKA U TOPOJACKMX CTOYHBIX BOA:

a — 1ojiaya CTOYHBIX BOJ [0 OJJHOMY KOJUIEKTOPY; 6 — [0/1aya CTOYHBIX BOJ 110 pa3/ieIbHbIM
KOJJIEKTOpaM: 1- pemieTku; 2 - MecKOoJIOBKH; 3 - pazaenuTeiabHas kamepa; 4 — mepBUYHbIE
OTCTOMHHKY; 5 - a3pOTEHKH; 6 - BTOPUUHBIE OTCTOMHUKY; 7 - y3en o0e33apakuBanus; & -

KOHTaKTHBIN pe3epByap; 9 - HacocHas ctanuus; 10 - perynupyromuii pesepyap; 11C — mosepx-
HOCTHBIE CTOYHBIC BOIbI

Cxema COBMECTHOM OYHMCTKHM 3aBHUCHUT OT CIOCO0a MOJIauyd CTOYHBIX BOJI Ha
cTaHUMiO a’pauuu. [Ipy mogaye ropoACKUX CTOYHBIX BOJ M IOBEPXHOCTHOTO CTOKA
00 €IWHOMY KOJUIEKTOPY pa3JelUTEIbHYIO KaMepy YCTaHaBIMBAIOT IOCTE
MECKOJIOBOK. Bpemsi mpeObIBaHUS CMECH CTOYHBIX BOJ B TMEPBHUYHBIX OTCTOMHHKAX
JOJIKHO OBITh HE MeHee | d.

B kauecTBe peryiaupymoomeil €eMKOCTH HPUMEHSIIOTCS TOPU30HTaJbHbIE WIIU
paguaabHbIEIEPBUYHBIE  OTCTOMHUKH. O0beM  peryiupyromiei  eMKOCTH
ONpENENACTCS U3 YCJIOBHUSL ONOPOXKHEHUS €€ B TeueHwe 24 4 ¢ MOMEHTAa Hadala
noxnas. 3 peryaupyromieil eMKOCTH CTOYHAas BOJAA IMOCJE OTCTAaMBAHMS MOJAETCA B
a’pOTEHKU B KoJmyecTBe He Oosee 50% oT pacxojia, Ha KOTOPBIM OHU PACCUUTAHBI.
CymMmmapHbIii pacxojs oOpabaTeiBacMOil B a’dpOTCHKaX CTOYHOW BOJIBI HE JIOJKEH
npeBblmaTh 1,5 pacxoga B cyxyro mnorony. KoHTakTHO-CTaOMIM3allMOHHBIA METO]
MPUMEHSETCS MPU HAIWYUU HA CTAHIIMHM a’pallid a’dpOOHBIX CTaOWMIM3aTOPOB IS
00paboTKH M30BITOYHOTO AKTHBHOTO Wja. BpeMs konTakTa nmpu ounctke cmecu ['CB
u [IC pu mo3e mia B KOHTaKTHOM pe3epByape 3 I/1 TOKHO cocTaBiaTh 30 MuUH, a
IPU  CaMOCTOSITENbHOM ouncTKe moBepxHocTHOrocToKa (IIC) m mo3e wmma 4 1/n
noctatouHo 15 mun. Ilpum pacyere coopyX eHUU HCXOIAT U3 YCIOBUS, YTO BECH
CTAaOMIM3UPOBAHHBIA U30BITOYHBIA AKTUBHBIA WUJI CTAHLIMM a’palliyl UCoNb3yeTcs 1
pa3 B Te4YeHUWE OJHOro JoXkAsd. Pacxom Bo3nyxa B KOHTAaKTHOM peE3epByape
npunuMaetcs 5 M° Ha 1M° cTOuHOM BOJEL

Ecnmm ounctuth Bech 00beM MOBEPXHOCTHOTO CTOKA 3a CUET (POPCHPOBAHHOM
paboThl a3POTEHKOB MJIM KOHTAKTHO-CTAOMIIM3AIMOHHBIM METOJOM HEBO3MOKHO, TO
JOTMOJTHUTENIBHO MPEAYCMaTPUBAETCS] YCTPOMCTBO HAKOMMUTEIBHOTO pe3epByapa. M3
ATOr0 pe3epByapa B MEPUOJ CHIKEHHS MOCTYIUICHUSI OOLIEro pacxojla Ha CTaHIUIO
a’pally CTOYHBIE BOJBI MOMANAI0T B a3pOTEHK. COOPYKEHHUS 10 NEPBUYHON OUYNCTKE

62



MOBEPXHOCTHOTO CTOKAa HEOOXOAWMBI IJis 3aIlWThl E€MKOCTHBIX COOPY)KEHUH OT
HepTH ® JPYyTUX IUIABAIONIMX TPUMECEH, KPYMHBIX TSKEIBIX TPEIMETOB,
VIUIOTHSIOIIUXCSA W IEMEHTHPYIONUXCS MaTepuayioB. lI3BrmedeHue yka3aHHBIX
MPUMECEH TO3BOUT COXPAHUTh YHCTOTY IMOBEPXHOCTH EMKOCTHBIX COOPYXEHUH,
B3PBIBO- M MOXKapoOE30MacHOCTh, YJIaJICHHE BBIMAAIOIIETO OCajKa CpeCTBAMHU
THAPOCMBIBA. B KauecTBe COOpPYKEHUM MMEPBUYHON OUYUCTKH MOTYT OBITh TIECKOJIOBKH
160 HeTETOBYIIKMA Ha KPATKOCPOUYHOE OTCTAUBAHUE BOJIBI.

AKKyMyJIUpOBaHHWE M OCBETJICHUE TIMOBEPXHOCTHOTO CTOKa IeJIeco00pa3Ho
coMmemiarh. (OCBETJIEHHE TIOBBIIAETCS TP  BBEACHUM PEAarcHTOB  Iepen
OTCTOMHUKAMH-aKKyMYJIITOpaMU. 3a CyTKH OTCTaWBaHHUS C JTOOABKOH peareHTOB
KOHIICHTpAIIMs B3BEIICHHBIX BellecTB yMeHbInaercs a0 15-20 wmr/m, BIIKs Bojsl
cHmxkaercas 10 5-10 wmr/m, xouuentpauuss Heptn - mo 0,3-0,5 wmr/n. Ecnwm
OJTHOBPEMEHHO BBOJIMTH pearcHT-Ae3uH(EKTaHT, TO MOKHO COKPATHTh 10 MUHUMYyMa
CaHUTApHBIC Pa3pbIBBI BOKPYT COOpYKeHUH. BeposTHO, I OTHOCHTEIBHO
HEOOJIBIIINX OacceifHOB CTOKa CleayeT MPUMEHSTh Oe3peareHTHOE
aKKyMYJIMPOBaHHE-OTCTAaMBAaHUE JIOKJCBBIX BOJA. Bo03BeleHHWE OTCTOMHHKOB-
AKKyMYJISITOPOB MO3BOJISIET MTOCTABUTH BOIIPOC O MPUEME CHera ISl TasTHUS B 3UMHUHT
nepuo/I, Korja Harpy3ka Ha CUCTeMY pe3Ko majaeT. B Takom ciydae 1eiaecoo0pa3Ho
U3YYHTh BO3MOYKHOCTH HCITOJIb30BaHUS HU3KOMOTEHIIMAIBLHOTO TeIjia COPOCHBIX BOJT
TOL u npommpeanpusTiii. KoMIiekC OYHUCTKH JOKIEBBIX BOJ M YCTAaHOBOK IIO
TassHUIO CHETa perraeT mpooaeMy 3arpy3Ku COOpPYKeHUH U TiepcoHaia Kpyribli TO/I.

CUHTE3UpOBAaHHBIE  TOJUPEAreHThl TMOMOTYT  YCTPAaHUTh  3aTPYIHEHUS,
BO3HUKAIOIINE MPUU3MEHEHUH KaueCcTBa MOBEPXHOCTHBIX BOJ| B Pa3jMYHbIE CE30HBI
roga. PuiabTpoBaHHE CTOYHBIX BOJ HEOOXOJUMO HE TOJBKO B TeX ClydYasx,
Kornatpedyercss CHIDKEHHME KOHIIEHTPAIlMM B3BEIICHHBIX BelIECTB. B cocrtaBe
YaCTHUIIB3BECH JTUOO HAUX MOBEPXHOCTHU COAEPKATCS MPUMECH, KOJTHMUYECTBO KOTOPBIX
KECTKO JIMMHUTHPYETCS HE3aBUCUMO OT arperatHOro COCTOSIHMSI W BHJIACBSI3U C
IPYTUMU 3arps3HEHUSMU: HEPTEPOIYKThI, COJM TSHKENBIX METAJIOB,IECTHIIMIBI U
IpyrueTokcuueckue BemecTBa. s  (QUIBTPOBAaHUSMOTYT MPUMEHSAThCACAMbBIC
pazHooOpa3Hble 3arpy3ouyHble MaTepuanbl. [Ipu ux BeIOOpE clleqyeT YYHUTHIBATDH
yCIIOBUS OTCTAaMBaHMsS BOJABIM CBOWMCTBA TMOBEPXHOCTH MarepuanoB. llpu
0e3peareHTHOM OTCTaWBaAaHUHUOOPA3YIOTCH IJIEHKH HeDTEMPOAYKTOB M (JIOKYJIBI H3
OMYJIbTUPOBAHHBIXIIPUMECEH, KOTOpBIE 3aTe€M MPWIMMAIOT K TOBEPXHOCTH
ruapodoOHBIX 100 TUIAPOPOOM3HPOBAHHBIX 3arpy30K GunsTpoB. [IpenBapurensHas
KOaryJisiliisg  BOJBIO OTCTaWBaHUS TMPUBOAUT K BKIIOYCHHIO B  XJIONbSA
o0pa3yronuxcsi THAPOKCUIIOB SMYJIBTHPOBAHHOW HEDTH M TPEIOTBPAIICHUIO €€
HAJIUMAHUS Ha TOBEPXHOCTU 3arpy3ku. JlomomHWTEnbHbIM 3(PdeKkT odncTKu
JIOCTUTAETCSl TPUUCTIONB30BAHUU 3arpy30K, O0OJIafalomux COpPOIMOHHBIMH U
MOHOOOMEHHBIMH  CBOWCTBAMH, HAMpUMEp, AITIOMOCHIMKATHOTO  COpOEHTa,
AKTUBU3WPOBAHHOTOI00ABKAMHU  Pa3UYHBIX  BEIIECTB, u30WpaTenbHO  JHOO
KOJUICKTUBHO HW3BIMAIONINX BpEAHBIC MPUMECHH3 KUAKOCTH. [IpemmymecTBa
MCKYCCTBEHHBIXMATEPHUAJIOB  OCOOCHHO CWJIBHO TPOSBISIOTCS TPH  U3BIIE-
YeHHUIDKee3a, Maprania, GTopa U Ipyrux KOMIOHEHTOB 3arps3HCHUNA B IPEHAXKHBIX
U MOBEPXHOCTHBIX Bojax. CopOuus 3arpsi3HEHU OOBIYHO 00ECIEUUBAET TIIYyOOKYIO
OYHCTKY BOHBI. bomblioe 3HaueHHWE B ITOM cllydae WMEET XapaKTep COCTOSTHUS
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3arpsisHeHuid B Bojie. Ha puc. 4 n3o0pakeHa cxema OTBEJICHUS] U OYUCTKH JOKIEBBIX
BOJI OTHOCUTEJIbHO HEOOBIIOT0 00beKTa (TI0MIa KU ac(habTOOETOHHOTO 3aBO/Ia).
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PucyHok 4 - Cxema y3/1a 0O4MCTKH NOBEPXHOCTHOI0 CTOKA MAaJIOM
NPOU3BOAUTEIbHOCTH:

1 - xkamepa ynaBnuBaHust He(TH; 2 - Kamepa Ui Hacoca U PeUIeTKH; 3 — OTCTOMHUK aKKyMYJISTOp;
4 - Hacoc Ui OCBETJIEHHOM BOJBL; 5 - QUIBTPHI MEXaHHUECKHUE U COPOLIMOHHBIE; 6 - HAacoC Ui
ocajiKka U mepeMenmnBanus; 7 - peareHTHoe x034icTBo; CB - crounbie Boabl; 0B -ouniieHHas Boaa;
P - pearent; OC — ocanok

[NocTynnenuectounsix Boja camoredHoe. [1o Xoay ABMKEHHSI CTOKH MPOXOIST
He(TeyJIOBUTEIBHYIO KaMepy | ¢ THIpo3aTBOpOM, KaMmepy 2 Jisi MOTPY>KHOTO Hacoca
(B KaMmepe yCTaHOBJIEHA peIIeTKa KOP3WHOUYHOTO THUIA) U MOCTYMAIOT B OTCTOMHHUK-
akkymyssitop 3. Koarysnsiiust Boabl OCYIIECTBIISIETCS B KOHTAKTHOM pexume (pa3oBast
mojlaya  peareHra,  IepeMelIMBaHWe  BOJbI C  HAcCOCOM M 3aTeM
orcranBanue).OCBeTIICHHAs BOJA MOJIaeTCA HA (PUIIBTPBI C 3arpy3KOH, MO3BOJISIONIEH
OUYHUIIaTh BOJY MEXAaHWYECKM M HU3BJIEKaTh HePTh copOIMeil. YcTaHOBKAa MOXKET
AKCIUTyaTUPOBATHCA B PEKHUME TMOCTYIUICHUS OOJBIIMX PACXOJO0B BOJIBI (JTMBHEBBIN
CTOK) MpU YpPOBHE Zi; M MAaJIbIX PAcCX0JOB (JIpEHaXHBI CTOK) HpU ypoBHE Zo.
Bo3morkHabe3peareHTHas cxemMa OYMCTKHU ¢J1a00 KOHIIEHTPUPOBAHHBIX CTOYHBIX BO/I.

Hacoc ucnone3yercs 1151 OUMCTKH CETU OT TIECKa U 0CajiKa yepe3 OyHKep, JTu0o
IUIsT TEepeKayku BOJbl TMpPU CPEAHUX pPacxollax C LEeJIbl0 PalHUOHAIBHOIO
UCIIOJIb30BaHUsl 00beMa OTCTOMHUKA (YpOBEHb Z MPU CPEIHUX PACXOJAX BOJbI).

Ha puc.5 moka3zana cxema OTHOCHTEIIBHO OONBIION MpoM3oHBI (6osee 50 ra)c
TIIyOOKO YIIOKEHHOU CEeThIO.
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Pucynok 5 - Cxema y3/1a 0UMCTKH MOBEPXHOCTHOI'0 CTOKA 00JbIIIOH U cpeaHeii
NMPOU3BOAUTEIbHOCTH:

1 - xamepaynaBnuBanus He(TH; 2 - HACOCHAS CTAHLUSA; 3 - OTCTOMHUK-aKKyMYJIATOp; 4 -
HAacoC I 0CaKa; 5 - PrIbTPhl MEXaHHUYECKHE U COPOIIMOHHBIC; 6 - HACOC ISl OCBETJICHHON
BOJIBI; 7 - pearenTHoe X03sicTBO; CB - crounsie Bojbl; 0B - ouniennas Boja; P - pearent;
OC - ocanok

Crounble BOJIBI MOCTYMNAIOT B Kamepy | A ynaBiuBaHus HeDTH W mecka, jajiee B
HACOCHYIO CTaHIIMIO 2, a 3aTe€M B OTCTOMHUK-akkymyJssaTtop 3. PearenTtHoe (mu60
0e3peareHTHOE) OCBETICHUE U (QUIBTPOBAHKE BOJIbI OCYIIECTBIISIETCS aHAIOTUYHO.
Ha ocHoBe nmaHHBIX J1TaOOpaTOPHBIX W MPOMBINUICHHBIX HcciaenoBanuii CII6IACY
pEKOMEH/I0BaHa MPUHIIMITHAIIbHAS CXe€Ma OYMCTKH (puc. 6), O3BOJISIONIAs OUUILATH
CTOKM J0 TpeOyeMBbIX KOHIICHTpalUid MpPH HUCXOJHOM3ArpA3HEHHOCTH, OJIM3KOM K
MaKCHMaJbHOU.
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PucyHnok 6 - CxemMa 04HCTKH J0KIEBbIX CTOKOB
1 - meckonoBKa; 2 - OTCTOHHHK; 3 - QUIBTPHI C TeCYaHOH3arpy3Kkor; 4 - QUIBTPHI C KEPaM3UTOBOW 3arpy3Koil; 5 -
(UIBTPHI C IEHOMIOIMYPETAHOBOM 3arpy3KOi; 6 - QIIIBTPHI C YTIIEPOACOASPKAIINM BOJIOKHOM; 7 - TIECYaHBIA OyHKE;
8 - y3en ob6e3BoxkuBaHus ocanka; 9 - coopuuk HedTenpoaykTos; 10 - pe3epByap mpombiBHBIX Boj; 11 - pesepByap
TPs3HBIX TMPOMBIBHEIX BOX; [IC - MOBEpXHOCTHEIA CTOK; B - BBITyCK ounmieHHBIX Boja; [IB - Boma Ha MpOMBIBKY
¢mieTpos; I'TIB - Boga mocne npoMeiBkr ¢unbTpoB; HIT - otBox HedrenpoaykToB
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[Ipy MCXOIHBIX KOHLEHTpAIUAX 3arpsA3HEHU B JOXKJIEBOM CTOKE, OJIM3KHX K
CPEIHUM 3HAYEHUSAM, U3 COCTaBa OYUCTHBIX COOPYKEHUI MOXET ObITh MCKIIOYEHA
ctyneHb copbuuu 5. Ilpu Oosiee HM3KMX 3HAYEHUSX HMCXOJHOU 3arps3HEHHOCTH
MOTYT UCKJIIOUaThCA CTyNEHU S5 U 3 win 4 (B 3aBUCUMOCTH OT KOHKPETHBIX 3HaYEHUN
3arpsi3Henuil). Kpome Toro, mpennaraemasi cxeMa OYUCTKU MO3BOJIAET HCKIIIOYATh
CTYNEHU TIIyOOKOM 0O0paOOTKM BOABI MPU CHIXKEHHM TPEOOBAHMM K KayecTBY
OUYMUIICHHBIX BOJ M KOMIIOHOBAaTh COCTaB OYHUCTHBIX COOPYKEHHH U3 OTAEIbHBIX
MOJYJIEH.

JUIsi OYUCTKM TOBEPXHOCTHBIX CTOYHBIX BOJ C TOPOACKON TEeppUTOpUU
npeajaraeTcsl TEXHOJIOrM4ecKas cxema, IpUBe/IeHHas Ha pUCYHKeE /.
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Pucynok 7 - TexHoJjiornueckasi cxeMa 04YMCTKH MOBEPXHOCTHBIX CTOKOB:

1 — akKyMyIMpyIOIas eMKOCTb; 2 — HACOCHAs CTaHLUA; 3 — MeXaHHuecKUi QUIbTp; 4 — COpOLMOHHBIH QUIBTP; 5 — eMKOCTh A1
cOopa OUMIIEHHBIX BOI; 6 — HACOCHI; 7 — He(Tepasaenurenp; 8§ — TpyOonpoBo HeYTEPOLyKTOB; 9 — TPyOOIPOBO/ IPS3HBIX
MPOMBIILICHHBIX B, 10 — 0TBOJ OT/ENIEeHHBIX HePTeNPOAYKTOB; 11 — TpyOONpOBOA YUCTON BOIBI HA IPOMBIBKY (GIIBTPOB; 12 —
TpyOOIIPOBO/] BO3BPATHBIX BOJL

TexHon0THSI OUUCTKHU TpE/IoiaraeT coOop BCEro 00ObemMa BBINMABIIETO JTOXKAS B
aKKyMYJIUPYIOIIEH  €MKOCTH,  NpeOblBaHME B KOTOpPOM  oOecredmBacT
ylaaJIeHUEeB3BeNIeHHBIX BemiecTB 10 100 Mr/m u HedrenpoaykToB - 1o 30 mr/i, a
Takoke (QUIBTpAlMIO dYepe3 JBe W Ooyiee CTyMeHeW TOPUCTBIX MAaTepuajoB -
Me30MOpHUCThIX HucKomaeMbix yriaeit (MUY). Omgna crynenr MUY obGecnednBaet
yaaneHue B3BemleHHbIX BemecTB 10 IIJIK pbriOOX034MCTBEHHBIX BOJIOEMOB
HedrenpoaykroB - 10 0,3-1,2 mr/n. Ilpu HeoOXomumocTn 00JIeeTTyOOKOM OYHCTKH
Ha TIOCJIEIHEW CTYNMEHW PEKOMEHIYETCsl HCIOJIb30BaTh MaTepHaibl, 00JIaJaroline
BBICOKON COPOIMOHHOM CIMOCOOHOCTHIO (B YaCTHOCTH, OEPE30BbIi aKTUBUPOBAHHBIM
yroab - BAY). Ilpu BBICOKMX WCXOJIHBIX KOHIIGHTPAIUAX HE(PTEPOTyKTOB
BO3MOXHA MATUCTyTIeHYaTas QuibTparus dyepes3 kepamsut, MUY u BAY.

OCHOBHBIMUHEZOCTATKAMH  MOCJIEIHUX JBYX CXEM SBIAIOTCA BBICOKAs
CTOMMOCTh COPOIIMOHHBIX MaTEpPUAJOB W JEe(PUIUTHOCTh YTOJbHBIX 3arpy3oK, a
TAK)KE€ TMPaKTUYEeCKass HEBO3MOXHOCTb pPEreHepaly TMOCIEJHUX B  IMPOU3-
BOJICTBEHHBIXYCJIOBUSAX M, CJI€IOBATEIbHO, HEOOXOJWMOCTb MEPUOJAUYECKON UX
3aMEHBI.
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st peryJupoBaHuUs pacxona MMOBEPXHOCTHOTOCTOKA C
CEIUTCOHBIXTEPPUTOPHUIM C TOUKH 3PEHUS MOCIEIYIONIEH OYUCTKH IIeJeco00pa3Ho
UCIOJb30BaTh aKKyMYJHUPYIOIIUE pPEe3epBYyaphbl, MO3BOJISIONINE OJHOBPEMEHHO
YCpPEAHSATh pacXoj] CTOKA, KOHIICHTpAIMIO 3arps3HEHUA M OYUIATh CTOKUA OT
OCHOBHOW MacChbl HEPACTBOPUMBIX IIPUMECEH.

CTpouTenbCTBO aBTO3AMPABOYHBIX CTAaHLIMK B CTpaHe, a TaKXKe YCHUJICHUE
KOHTPOJISI CO CTOPOHBI AKOJOTMUYECKHUX OPTaHOB BbI3BAJM MOBBIIICHHBIM CIPOC Ha
KOMIAaKTHbIE OBICTPOBO3BOJMMBIC (3-4 JHSI) OUHUCTHBICE COOPYXKEHHUS TMOJHOM
3aBOJICKOM TOTOBHOCTH JJIi OYHMCTKH JOXKJIEBBIX CTOYHBIX BOJ C TEPPUTOPUH
CTaHIIMU, COJCPKAIUX HEPTEPOAYKThI, U XO3SIMUCTBEHHO-OBITOBBIX CTOUYHBIX BOJI OT
cany3noB. Toproseiii 1oM "HHxeHepHoe 06opyaoBaHue" pa3padoTan U OpraHu30Ball
IPOU3BOACTBO YCTaHOBOK "CBHpb-1,5" 1 OYMCTKM IOXKAEBBIX CTOYHBIX BOJA C
tepputopun 0,12 ra ¢ pacyeTHbIM pacxoiOM CTOKa, OTBOJMMOIO B pe3EpByap
HACOCHOM cTaHiuu, 1,5 n/c (mepuoj OJHOKPATHOTO MPEBBINICHUS WHTEHCUBHOCTHU
nox st npusaT 0,33 roga).

CrouHble BOJIBI, COJIEpIKAIE B3BEIICHHBIC BEIIECTBA (B OCHOBHOM IECYAHBIC
Y TJIMHUCTBIC YACTHUIIBI, & TAKKe HEQTETPOTYKTHI B KOJUYECTBE COOTBETCTBEHHO 300-
500 u 10-50 mr/m), coOuparoTcsi B JOKICIPUEMHOM KOJIOJIIE, & 3aTeM TOCTYIAT B
HACOCHYIO YyCTaHOBKY. Ha Bxoje B yCTaHOBKY OHHM MPOXOJAT KOHTEHHEp st
3aJIep)KaHusl  KPYHHBIX BKJIFOYEHUN, Jajee C IOMOIIBI0 TOTPYXKHOTO Hacoca
NepeKaunBarOTCS B OJIOK OYMCTKH, TJI€ MOCTYMAIOT B MECKOYJIABIMBAIOIINN OyHKED,
3aTeM - B OTCTOMHMK (BHauaje B 30HY MPEIBAPUTEIHHOIO OTCTaUBAHUS, 3aTEM - B
TOHKOCJIONHBIN 0110K). B meckoynaBnuBaronieM OyHKepe 3a CUET TaHTCHIIMAIbHOTO
M0JIBOJIa BOJBI BBIACISIOTCS KpymHOAHUCTepcHble yacTuilbl (cBbie 0,2 mm). B 30He
IPEABAPUTEIBLHOTO OTCTAUBAHUS 3aJ€PKUBAETCSA: OCHOBHASA YaCTh MECYAHBIX YACTHI]
kpynHocthio 0,05-0,2 MM, ariioMmepupoBaHHbIE YACTUIIBI TJIMHBI U MEJIKUE OTOPOCHI,
NOCTYMAIOUMEe B MPUSMOK OTCTOMHHMKA. KpymHble 4YacTHIBI 3MYJIbIHPOBAHHBIX
He(TEMPOTYKTOB BCIUIBIBAIOT HA TIOBEPXHOCTH BOABL. [IpenBapuTebHO OCBETIICHHAS
BOJIa IMOCTYIAeT B TOHKOCJIOWHBIM OJIOK OTCTOMHHUKA, MPOTEKas OT BEPXHEH BXOTHOU
30HbI 10 HW)KHEW BBIMYCKHOW. I[Ipw 3TOM B KaxIOM spyce€ 4YacTHUBI C MAacCOU
OombIle, YeM Macca BOJBI, BBIMAJAIOT HA JHO spyca, JIETKHE YaCTHUIIBI JIBHXKYTCS
BBEPX BAOJIb "TOTOI04YHOM" yacTu. Tskenpie YacTUIIBI C MOJOK MONagatoT BO BTOPOM
MPUSIMOK OTCTOWHHKA, a JIETKUE MPUCOETUHSIOTCS K TUIEHKE Ha MOBEPXHOCTH BOJBI.
Hanmuuue 30HBI NOpeABapUTEIBHOTO OTCTAMBAHUS CHUYKAET HMHTEHCUBHOCTD
3apacTaHusl MEXKIIOJOYHOrO MPOCTPAHCTBA 30HBI TOHKOCIIOMHOIO OTCTaWBaHUA,
ymoporraromias skcruryatanuto. OcBerineHHas Boja ciuBaercs B ¢uibTp. Ocanok u3
MPUSAMKOB TIEPUOANYECKU YIAISIETCS aCCEHU3AIMOHHON MaIlInHOM, He()TEenpOayKThI
C TOBEPXHOCTH BOJABI COOMPAIOTCS MOBOPOTHOW TpPyOOil B €MKOCTh, M3 KOTOPOU
MEPUOANYECKH HANPABISIOTCS B KOTEIBHYIO MOCIE OMOTHUTEIBHOTO OTACICHUS
BO/IBI. Ocamok  pekOMEHAyeTcs  BBIBO3UTh  HAa  WIOBbIE  IUIOIIAJKU
OJIM3PACTIONOKEHHBIX KaHAIM3AIIMOHHBIXOUUCTHBIXCOOPYKEHUH.
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HNPUJIOKEHUE T’

OCHOBBI PACUETA OUUCTHBIX COOPYKEHUM

Orcroiinbie COOpYKeHUS

Brinenenue u3 CTOYHBIX BOAOCEHAIONIMX M BCIUIBIBAIOIMIMX MEXaHUYECKHUX
MpuMeceil B OCHOBHOM IMPOU3BOJMUTCS C MOMOIILI0 OTCTauBaHus. JJis ynaBiuBaHuUs
IJIaBAIOIIETO  Mycopa B TOJOBHOM  YacTM  OYHUCTHBIX  COOPYKEHUH
npeaycMaTpUBaOTCs pemeTku ¢ mpo3opamu SOmm. Ilpu momanu Bogocoopa Gosee
100 ra pekoMEeHIyITCS pEUIETKH ¢ MEXaHU3UPOBAHHOM OYHUCTKOW, a TMpH
mwiomaaumenee 100 ra AomycKaeTcs HCIOJIb30BaTh PEUIETKA C PYYHOW OYMCTKOM.
CkopocTh JBMDKEHHS CTOYHBIX BOJ B MPO30pax PEHICTOK NPU MaKCHUMaIbHOM
NpUTOKE cienyeT npuHuMath paBHoit 0,8-1 M/c. KonmnuecTBo miaBaroiiero Mmycopa
Ha 1000 ra ayns qOKAEBBIX U MOJMBOMOEYHBIX BOJ B cpeHeM coctasisieT 0,2 M3, a
nist tanbix 0,3 M3,

B noxmaeBoM cToke coaepikaHHe MecKa ¢ THAPABIMYECKON KPYIMTHOCTHIO Oosee
15 mm/c xonebaercs ot 10 mo 15%. a B tamom croke - 10 20%. Jlius BeIgeIeHus
KPYIHBIX MEXaHMUYECKUX MPHUMECEH U3 MOBEPXHOCTHOTO CTOKA MPEayCMaTPUBAIOT
MECKOJIOBKU. YHCIIO0 MECKOJOBOK WIMUX OTIEIECHUN JOJDKHO OBITh HE MEHEE NIBYX,
IpUYeM BCE OHU JIOJDKHBI OBITh pabounMu. JIJiS OYMCTKHA TMOBEPXHOCTHOI'O CTOKA
YCTPAUBAIOT TOPU30HTAIBHBIE WIn TaHIE€HLUAJIbHbBIE NIECKOJIOBKH.
JUTMHAropu30HTANBHBIX MECKOJIOBOK L (M), onpezenseTcs nogopmyiie:

L = 1000 -k-H-v/wo(4)

rne  k=1,7- koadduimeHT, yUUTHIBAIONIMIA HEMOIHOC HCIOIb30BAHUE 30HBI
oTrctanBaHus; H- riryOuHa meckosioBky, npuauMaetcs ot 0,5 mgo 2,0 m; v= 0,3 m/c -
CKOPOCTh JIBIDKEHHS CTOYHBIX BOJ TNpU MaKCUMalbHOM TIPUTOKE;, W, -
TUAPABIUYECKas KPYMHOCTh YACTHUI, HAa COJEpPKaHHE KOTOPBIX PpPACCUUTHIBACTCS
neckosoBka. OObIYHO MpUHUMaETC Wo = 18,7 Mmm/c (st mecka quamerpom 0,2Mm).

[IponOMKUTENPHOCTh MPOTEKAHUSI CTOYHBIX BOJA B  TOPU3OHTAIBHOU
MECKOJIOBKE J0JIKHA ObITh HE MeHee 30 c.

I[Ipu pacueTe  TaHTEHIMAIBHBIX  IECKOJIOBOK  HCXOASTHU3  YJIEIbHOU

TUApaBIMdecKoll Harpysku, paBHoi 110 M%M>4 mpu MakcHMMaJabHOM IIPUTOKE
CTOYHBIX BOJM JTUAMETpE MECKOJIOBKH He OonieebM. Bmyck Boabl JOMKEH OBITH MO
BCEUl pacueTHOU ri1yOMHE, paBHOU MOJOBHUHE nuameTrpa. KonumdecTBo 3aaepKaHHOTO
necka B cpeaHeM cocTaBisieT 15% OT Macchl B3BEIICHHBIX BemiecTB. s pacuera
MECKOBBIX OYHKEPOB MPUHUMAIOT:
BIaXHOCTH necka - 60-70%, 00beMHYI0 Maccy IMLIaMoBOM mynemsl - 1,2-1,5 1/M°,
301HOCTh 3ajepkanHoro mecka - 80-90%, coxepxanue HePTETPOAYKTOB B
00e3BOKEHHOM Tiecke - He Oosee 3%.

JInst ynaneHus OCHOBHOM MacChl B3BEIIEHHBIX BEIIECTB M HEPTEIPOIYKTOBU3

IMOBCPXHOCTHOI'O CTOKAa IIPHUMCHAIOTCA OTCTOMHEIC COOPYIKCHHA  Pa3JIMYHBIX
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KOHCTPYKLIMM: TOPU3OHTAJIbHBIE U paJuajbHble OTCTOMHMKH, TOHKOCIIOWHBIE
MOJIOYHBIE OTCTOMHUKH, HE(PTETOBYILIKH, IPY/Ibl, HAKOIUTEIH, TOHKOCIOMHBIE OJIOKU
JUIsl MHTeHCU(UKauuyu paboThl MPYAOB-OTCTOMHUKOB M T.N. B mpomuioM MUpoKo
MCIIOJIb30BAIMCH MPYAbI-OTCTOMHUKHU, COOPYKEHHSI 3aKphITOr0 THNa (MOA3EMHbIE) U
CTal[MOHAPHBbIE UIUTOBBIC 3arpakKJeHUsT B aKBaTOpuu BojgoeMa. ODP(HEKTUBHOCTH
OYHNCTKM B HHUX OTHOCUTEIBHO HEBEIMKA. KOHIIEHTpalnus B3BEIICHHBIX BELIECTB B
BOJI€, BBIXOJSIIEH W3 MPYJIOB-OTCTOMHUKOB, Koyiebnercss or 20 go 70 wmr/m, a
cojiep>KaHre HEePTEMPOAYKTOB - OT 3 a0 7,2 MI/in. DTU COOpPYXEHHUS TPOMO3IKH,
yIaJIeHue OCaJKOB M BCIUIBIBIIMX HEPTEMPOAYKTOB M3 HUX BBI3BIBAET OOJBIINE
TpyaAHOCTU. [IpyIbI-OTCTOMHUKHN OOBIYHO YCTPAUBAIOT B €CTECTBEHHBIX MOHMKEHUSIIX
MECTHOCTH, OBparax, Kapbepax, pyciax IepechIXxawlux pyuybeB u T.4. llox
OTCTOMHUKOM-HAaKOMUTEIEM MOHUMAETCd OYUCTHOE COOPYKEHHE C NEPEMEHHBIM
YpPOBHEM BOJIbl, NMpUYEM OOBEM, HEOOXOAUMBIN /Ji 3alOJHEHUS COOPYKEHUS OT
MUHUMAJBHOTO YPOBHS 1O MAaKCHMAaJbHOTO, PaBEH AaKKyMYJIHPYyeMOMY OObeMy
NOBEPXHOCTHOT'O CTOKA.

[log OTCTOMHUKOM TIOHUMAETCS OYUCTHOE COOpPYKEHUE C TOCTOSSHHBIM
ypOBHEM BOJIbI, HEe uMerolee OydepHoro odbema g mpremMa JOKIEBbIX U TajbIX
BOJA. OTCTOMHMKH-HAKOMUTEIN OOOpPYAOBaHBl YCTPOMCTBAMHU IS YJIAaBIMBAHUS
[UIaBaloIero Mycopa W HedTenpoaykroB. M3 HakomuTens uepe3 BO03a00pHOE
YCTPOMCTBO MOCTOSIHHO OTOMpAEMBbIil pacxo]l MOCTYIMAET Ha BTOPUUYHBIE OTCTOMHUKHU
U Janee Ha (UIBTPHI; IIJJAMHU3 HAKOMMTENeW W OTCTOMHHKOB THIPO3JIEBATOPOM
HaIlpaBisieTCsl Ha LUIaMoOBble IUiomaaku. [locnme HakomieHuss Ha IUIOLIAIKax
JOCTAaTOYHOT'O0 KOJIMYECTBA ILIJIJaMa €ro BBIBO3SAT B TEYEHUE TEIUIOTO MEPHOJA roa.
Bmecto mmmaMoOBBIX — TUIOMIAJOK  BO3MOXKHBI:  NPUMEHEHHWE  CTAllMOHAPHOIO
rpefipepHoro kpaHa u OyHKEpOB OOE3BOKMBAHHS WJIM K€ TMOTrpy3ka IiaMa
HEIMOCPEACTBEHHON3 OTCTOMHUKOB B aBTOTPAHCIIOPT IPU OYEPEIHOM OIOPOKHEHUU
cekiuid. OTCTOMHUK PEKOMEHIYETCS BBIMOIHATh JBYXCEKIIMOHHBIM. Ilepeanum
yCTpaumBaeTcsl pasjeluTe]IbHasikaMepa ¢ BOJOCIMBOM Jisi cOpoca pacxoja BOJBI,
IIPEBBIIIAIONIET0 MAKCUMATBHBIN pacueTHBIN 00BEM ee.

CopaepxaHue B3BEUICHHBIX BEIIECTB B MOBEPXHOCTHOM CTOKE C TEPPUTOPHUU
METAJUTyprUYeCKUX MPOU3BOACTB IOCJIE OTCTaMBaHUS B TOKOe O€3 peareHTHOU
00paboTKH TMpU CpeaHed HMCXOAHOW KOHIIGHTPAIMMB3BECH B 3aBHUCHMOCTH OT
TUAPABINYECKON KPYITHOCTH MPUBEACHO B IpHL. 18 .

CoaepxaHue B3BEUICHHBIX BEIIECTB IPU OTCTaMBAaHUM B TIOKOE U
peareHTHONH00pabOTKE MOKHO TpUHUMATH Tiopuc. 10.

YucTka npy0B-OTCTOMHUKOB MTPOU3BOAUTCS B CyX0€ BpeMs Tojia Oybao03epaMu
WA MHOTOYEPIIAKOBOM 3€MJIEPOMHOM MAalIMHOW, OCAJOK TPY3UTCA B IIAJNAHABI U
OTBO3UTCS K MECTy CBAJKH. BhmaBmuii B mpygax OCaoK MOXHO TEpeKaunBaTh
HACOCAaMU B  PACIIOJIOKEHHBIE  MOOJM30CTH  KaHAJIM3alMOHHBIEKOJUICKTOPHI.
Jnsty nanenust BCIUTBIBIIIAX npuMecei 1eIecooopa3Ho MPUMEHSITh
MacioHepTecOOpHBIC KapMaHbI, TAK KaK OMBIT SKCIUTyaTaIlldu MPYI0B-OTCTOMHIUKOB
MOKa3all, 4YTO MIeJIeBbIE TPYOBI st cOopa HEPTENPOAYKTOB HEIPHEKTUBHBI.
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PucyHnok 8 - 3aBHCHMOCTH OCTATOYHOI0 COAEPKAHMS B3BEIICHHBIX BelleCTB U
THPABJINYECKON KPYNHOCTH OT BpeMEHHU OTCTAMBAHMS MPH PeareHTHOH 00padoTke
MOBEPXHOCTHBIX CTOYHBIX BOJ:

1 - 3aBHCUMOCTh OCTATOYHOI KOHIIEHTPAIIMH B3BEIICHHBIX BEIIECTB OT BPEMEHHU OTCTAMBAHUS NIPU
obpabotke Bomsl Al (S04)3, mozoit 30 mr/m; 2 - 3aBHCHMOCTh OCTATOYHOM KOHIIEHTPAIIUU
B3BECIIEHHBIX BemiecTB mpu 00padotke Boasl Alz (S04)3 (20 mr/m) u [TAA(1 mr/m), 3 - 3aBHCHUMOCTD
THJIPABIINYECKON KPYITHOCTH (OXBATHIBAIOIIEH CKOPOCTH) OTBPEMEHHU OTCTauBaHUS

N3 ycroBus ceauMeHTAIIMOHHOrO mono0us »ddexkr ocBeTiaeHus Oynuer
oauHakoBeIM (D =idem), eciii BBIICPKUBACTCS COOTHOIIICHHE

To/Ti=(Hy/Hy)" (5)

rae 71 - IpOJOJKUTEIBHOCTh OCAXKICHUS IIPU BBICOTE OTCTanBaemorocios Hi; 71>
- TO *e npu Ho, n - mokazaTeiab CTENEHH, 3aBUCSIINN OT arjioMepaldd B3BECH B
npoiecce ocaxaeHus, usmensercs ot 0,3 go 0,85.
Pacyer OTCTOMHMKOB MNPOM3BOIAT IO THUIPABIMYECKOW KPYIMHOCTH YACTHIL
B3BECH, BBIJICIICHHE KOTOPHIX oOecreunBaeT HeoOXoauMblid 3P ekt ounctku. Jmuny
L (M) TOPU30HTAIBHOTO OTCTOMHHUKA OTPEEISIIOT TI0 hopMyIie

L=0Q/3,6 - k- B- (Wo— U7)(6)

rae Q - NMPOM3BOMUTENBHOCTH OJHOTO U3 OTCTOMHHKA, MYk = 0,5 - kodd-
(HUIMEHT HCIONB30BaHUsA O0beMa; B - IIHPUHA CEKIUH OTCTOMHHUKA, M; Wo-
THApPABINYECKas KPYIHOCTh 3aJCP)KUBAEMbIX YaCTHIl, MM/C; ur - TypOyJICHTHas

COCTaBJISIIOIIAs, MPUHUMAETCS TIPU CKOPOCTH ToToKa 5, 10, 15 MM/C COOTBETCTBEHHO
0;0,05u 0,1 mm/c.

70



PacueTrHas rUIpaBInvecKas KPYHHOCTb ONpENENSIETCAIO
KMHETUKEOTCTAUBaHUS CTOYHOM BOJBI B CTATUYECKUX YCIOBUSX.

[ToBEepXHOCTHBIM CTOK MpPEACTABIAET COOOH 4YpE3BbIYAWHO HECTAOWIBHYIO
MOJIUJUCIIEPCHYI0 ~ CHCTEMY CO  3HAUUTEIbHBIMM  KOJIEOAHUSMH  COCTaBa
KOHIIEHTPALIUU 3arPsI3HEHUN.

C uenbl0 UWHTEHCH(DUKAUMK TPOLECCAa OCBETICHUS  JOXIEBBIX  BOJ
UCCJEeIOBAJIOCh HMX OTCTaWBaHHE B MPUCYTCTBUU KOAryJISTHTOB M (PIOKYJISIHTOB
paznuuHbIX TUNOB. Hambosiee AOCTYNHBIM KOAryJsIHTOM SIBJISIETCS CEPHOKHUCIBIN
amoMuHui. B kadecTtBe (JIOKYJISHTOB M3 3TUX K€ COOOpa)keHUl ObUTM BBIOpaHBI
nonmuakpuinamug (ITAA, anuonubii  Quokynsat) u  BIIK-402 (katuoHHBIM
(GIAOKYISHT).
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Pucynok 9 - Kunernka ocaskaeHusi B3BelIEHHbIX BelIECTB U yAaJeHUs
HeTenpOaYKTOB U3 FOPOICKUX 0KI€BbIX BO/I:
1 - ocraTo4yHOE COAepIKAHNE B3BEIICHHBIX BEIIECTB, MI/JI;
2- TO k€ He(PTEepOAYKTOB, MI/JT

PacueTHpie naHHBIE O HEOOXOAUMOW MPOAOKUTEIBHOCTH OTCTAaWBAHUS
JIO’KJIEBOTO U TaJIOTO CTOKOB C TOPOACKOM TEPPUTOPHM TMPU PA3ITHYHON TIyOuHE
MPOTOYHON 30HBI OTCTaWBaHUA H NSt JOCTHKEHUS 3aJlaHHOTO A (deKTa OCBEeTIeHUs
npuBeJIeHBI B Ta0. 11.

Cornacio monyueHHbiM B Cankrt-IletepOypre naHHBIM, Npu A00aBICHUU
peareHTOB 10CTaTOYHAasl CTEIEHb OCBETICHUS HOCTUTAeTCs 3a 2 4 oTcTtauBaHus. [Ipu
TOM Haubosee IEeNecO00pa3HbIMU SIBISIIOTCS JO3bI: KOAryJjsHTa (CEpPHOKHUCIOTO
amromunus) - 20 mr/a u ¢paoxynsaTa (ITAA) - 1 mr/a, mpu KOTOpsIX 3QPEKT OUUCTKH
10 B3BELICHHBIM BEIIECTBAM IIPHU JBYXYaCOBOM OTCTAWMBAHHMMU COCTABISAI B CPEIHEM
98 %. Ilpu moze koarymsata 10 mr/m 3ddexT oYuCTKH OBLT HECKOJIBKO HUKE
(mpumepno 95 %).

CpaBHUBas MOJy4EHHbIE PE3yJIbTaThl, MOXKHO CHelaThb BBIBOJ O TOM, 4YTO
MPUMEHEHUE KOAryJssHTa U (DIOKYJISHTAa 3HAYUTEIIPHO HHTCHCU(PUIIUPYET OYUCTKY
CTOKa; Tpu Oe3peareHTHOM OTCTaMBAaHWU KOHIICHTpPAIMs HE(PTENPOIyKTOB
cHmkanach 1o 1,3-1,98 mr/m, B To Bpemsi Kak B MPUCYTCTBUU PEAreHTOB B ATUX K€
CTOKaxX JOCTHUTANOCh CHWkeHue HedrenpoayktoB mo 0,6-0,9 wmr/m. Copeprkanue
B3BEILICHHBIX BEUIECTB CHIXKAJIOCH MPU O€3peareHTHOM OTCTauBaHUU 10 §8-360 mr/i,
a IIpU UCIOJIb30BAHUM PEAreHTOB B 3THX K€ cTokax - 10 40 mr/n. HedrenpoaykTsi,
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KaK M3BECTHO, MPUCYTCTBYIOT B CTOKAaxX B BUJE AMYJbIUPOBAHHBIX M PACTBOPEHHBIX
npumeceil. [lomydeHHble pe3yJabTaThl CBHUJETEIBCTBYIOT O TOM, YTO TpHU
O0e3peareHTHOM  OTCTaMBaHUM  YAaCTHUYHO  HM3BJIEKAIOTCA  OMYJIbIMPOBAaHHBIE
He(TENPONYKThI, a MPU PEareHTHOM - B CTOKaxX OCTAIOTCSA TOJBKO PACTBOPEHHbBIE
HEe(TENPOYKTHI.

Tab6muna 11

IpomoaKuTEeNbHOCTH OTCTAUBAHUSA J105K/1€BOT0 CTOKA (B YHCAHUTENE) U
TAJIOr0 CTOKA (B 3HAMEHAaTeJIe)

Opdexr | [IpoaomKUTENbHOCTh OTCTaNBaHUA (4) PU IITyOHHE
OCBETJICHMS, MPOTOYHOM 30HBI, M
%
2 2,5 3 3,9 4
20 0,77 0,8 0,83 0,86 0,8
0,32 0,34 0,35 0,36 8
30 1,27 1,32 1,37 1,41 1,4
0,52 0,54 0,56 0,58 5
40 1,64 1,72 1,79 1,84 1,89
0,79 0,83 0,85 0,88 0,91
50 2,30 2,40 2,48 2,57 2,63
1,17 1,23 1,27 1,31 1,35
60 3,03 3,16 3,26 3,37 3,48
1,59 1,67 1,72 1,78 1,83
70 4,55 4,81 5,0 5,15 5,26
2,3 2,4 2,48 2,57 2,63
80 6,90 7,14 7,50 7,61 7,48
3,64 3,85 3,95 4,12 4,21

Hcnonb3oBanue peareHToB I MHTECHCU(DUKAIMU OCBETJICHHMS] 3HAYMTEIHHO
YBEJIMUMBAECT 00beMa O0OpPa3yroOMIerocsi Ocajka M YaCTHYHO MEHSIET €ro CTPYKTYpY.
KonmdectBo ocanka, oOpa3ytomierocs npu 6€3peareHTHOM OTCTaMBaHUU, COCTABIISET
B cpeaHeM 2-4 % oT o0beMa OTCTamBaeMoro ctoka Inpu 3ombHOCTH 60-70 %, B TO
BpeMsi Kak 00beM OcCajKa MpH peareHTHOM OTCTauBaHUM cocTaBisieT okoso 10 %, a
30JIBHOCTh Ocajika - He 6osee 60 %.

XapakTepHble KpUBbIE KHHETHMKA OTCTaMBaHUS JOXKIEBBIX, TallbIX U
MOJMBOMOEYHBIX BOj, mnonydenHsie BHUWM BOJJAI'EO Ha npOMBIIIIEHHBIX
MPEANPUITUAX IIPU BBICOTE 30HBI OTcTauBaHua 200 MM, ITpeacTaBieHbl Ha puc. 9.12.
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0 1 2 3 4 5 6 17 8

HpOI[OJ'DKI/ITeJ'II)HOCTB OTCTauBaHU, Y

Pucynok 10 - KuneTnka oTcTauBaHHA MOBEPXHOCTHOIO CTOKA NMPOMBILJICHHBIX NpeAnpuATHii: 1 -
J0KIeBOM CTOK He()TeXUHMHUYECKUX NMPeANPHUATHIA; 2 - TO Ke MAIIMHOCTPONTEJILHOI0 3aBoja; 3 -
TAJI0r0 CTOKA HePTeXUMHYECKHUX NP eATPUATHIA

Tak Kak TOBEPXHOCTHBIH CTOK COACPKUT 3HAYUTEIBLHOEC  KOJMYECTBO
MEJIKOJMCIICPCHON TMPUMECH, TIPH BBIJCICHUM YaCTHUI[ C THIPABIMYCCKOW KPYIMHOCTHIO
6onee 0,2 MM/C ocTaTouyHas KOHIIEHTpallMsl B3BEIIEHHBIX BemiecTB coctapiseT 100-500
mr/n. st qoctikeHust TpedyeMoro 3¢ deKxra OCBeTICHHS D PEKOMEHIYIOTCS CIICIYIOIINE
3HAYCHUS TUIPABINYECKON KPYIMTHOCTH YaCTHI[ B3BECU W, JIJISI BBICOTBI 30HBI OTCTaWBaHUS
2 M;

9, %... 50 60 70 80 85 90 95
Wo MM/c,.. 0,62 0,32 0,12 0,045 0,027 0,012 0,008

[IponopuronansHo 3¢G(HEKTY OCBETICHHS CHUXKACTCS COIEpKaHHE OPTaHMYECKHUX
BemecTB, BeIpakeHHBIX XIIK. Ilpu mpomgomkurensHOCTH oTcTamBaHus 1-2 cyT 3¢ dexr
CHIDKEHHUS COJIepKaHUs B3BEIIEHHBIX BemiecT u nokasarensx XIIK kone6nercs ot 80 mo
90%, a nokazarens BIIK - ot 60 10 80%. OcTtaTouHO€ cofepKaHUE B3BEIICHHBIX BEIIECTB
B OTCTOSSHHOM Boje Moxker pgocturatb 50-100 wmr/m, sHedrenpoayktoB - 0,5-3, a
opranndeckux BemectB B nepecuere Ha XIIK u BIIKyg - cootBeTcTBeHHO 50-80 1 15-20
MT/JI.

Hcnonp3oBaHue MeTo/la OTCTAMBAaHUS B TOHKOM CJIO€ IO3BOJISIET 3HAYUTEIIBHO
WHTEHCU(UIIMPOBATh TPOIECC BBIICICHUS MEXaHWYECKUX TMpPUMEce U o0ecrneyuTh
BBICOKYIO CTEIIE€Hb OCBETJEHUS B TOHKOCJIOWHBIX OTCTOMHHMKAX, 3aHMMAIOIIUX MaJble
wiomaan u 0obembl. Ho muist aToro Tpedyercs onpeaeieHHas MoAroTOBKa MOCTYMAOeH
BOJIBbI, YTOOBI 00ECTICUNTh CTAOMIBHYIO Pa0OTy MOJIOYHBIX OTCTOMHHKOB 0O€3 3aCOpEHUS
KPYIHBIMUA TpUMECAMHU. TOHKOCIOWHOE OTCTauBaHWE UIUPOKO MPUMEHSIETCS TMpHU
JIOOYUCTKE MOBEPXHOCTHOTO CcTOKa. /{151 3TOM 1ienu pa3nuyHble KOHCTPYKIIMU OYMCTHBIX
COOpY>KEHUN OOOPYAYIOTCSI TOHKOCIOMHBIMU MOAYIsIMH. ONTHUMaNbHBIM yrojl HaKJIOHA
miacTuH coctaBiser 60-70 ©, a paccrosaue mexay Humu - 50-10 mm. OcHOBHast macca
sarpssHeHnid ocaxaaeTcs 3a 10-30 munio D dexT 3amepkanus B3BECH B TOHKOCIOWHOM
oTcToriHuKe B TeueHue 30 muH mocturaetr 85-90 %, B TO BpeMsi KakK, B TOPU30HTAIBLHOM,
OTCTOMHMKE TIIyOMHOM 3 M Jaxe npu 5 4 orctauBaHus 3P(PEKT OUUCTKU OT B3BEIICHHBIX
BeriecTB cocTaBisieT 60-62 % (mpu 0HOM 1 TOU K€ UCXOTHOM KOHIIeHTpalun). [lnomaan
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JUISL pa3MEIEeHHUs] TOHKOCIOWHOIO OTCTOMHHMKA MOTYT OBITh CHIKEHBI B 6-10 pas, a
KaluTaJIbHBIE 3aTpaThl - B 2,5-3 pa3a mo CpPaBHEHHUIO C 3aTpaTaMH Ha CYIIECTBYIOIIHE
coopykeHusi. OCHOBHbIE KOHCTPYKTUBHBIE Pa3MEPbl 3TUX OTCTOMHUKOB ONPEIEIISIIOTCS MO
dbopmynam:

* IJIOIIAAb CeYeHUs OTCTOMHUKA W, M°W = Q / 3,6 V,c, @)
* 00MI1asl IMUPUHA OTCTOMHUKA B, M B = w/H, (8)
e 00mras anuHa orcroiinuka L, mL =13 + L. + |, 9

3neck Q - pacueTHbI pacxol, M3/4; Vi~ cpeiHss CKOpOCTh paboyero noToka, Mm/c; |
- uiHa npuemMHon kamepsol,l = 1 - 1.5M; |y, - 1uHa TOHKOCIONHHBIX 3J1eMeHTOB, |y = 1,5-3
M; |, - mmHa BBRIXOAHOM wacth orcroiHuka,l, = 0,5 -1Mm; H.. - BeICOTa TOHKOCIOHHBIX
0JIOKOB, H. =1 - 1,5M. Cpenusisg ckopocTh pabouero noToka B 3aBUCUMOCTH
oT TpeOyeMON CTENeHH OYMUCTKU TMOBEPXHOCTHOTO CTOKA TOPOJICKUX TEPPUTOPUNA OT
B3BCIICHHBIX BEIICCTB MPHU MPUHATON JUIMHE TOHKOCIOWHBIX 3JIEMEHTOB MPUHUMACTCS T10
tabn. 12.

OnpenenuB KOHCTPYKTHBHBIE pa3Mepbl TOHKOCIOWHOTO OTCTOWHUKA, UCXOIS W3
oOecrieueHUsT HEOOXOJIMMOHN CTEIICHH OYMCTKH I10 B3BCIICHHBIM BEIICCTBAM, MPOBOIST
MOBEPOYHBIM pacdyeT 1O APOEKTUBHOCTH OYUCTKH IOBEPXHOCTHOTO CTOKa OT
HedTenpoaykToB. I[lpu  3TOM 3(P(GEKTUBHOCTH 3ajJepKaHUs HEPTEHPOIYKTOB B
TOHKOCJIOMHOM OTCTOMHHKE B 3aBHCHMOCTH OT JJHWHBI TOHKOCJIOMHBIX DJIEMEHTOB H
CKOPOCTH JIBUKEHUS KUJIKOCTHU TIpoBepsieTcs mo tadi. 13.

KomnuectBo ocanka P, (M/4), BBIACISIEMOTO B OTCTOMHBIX COOPYKEHMSIX, CJICIyeT
OTIPENIEeNIATh UCXOJIS U3 KOHIICHTPAIIMM B3BEIICHHBIX BEIIECTB B MocTymaromeM ctoke C,
oTcToiiHOM cTOKE Cop -

-(C,0-C
e = Q ( 0 oc) Z (10)
(L00—b)- p,. -10
rae Q - pacxoj CTOYHBIX BOA, M>/4; b - BmakHOCTh ocanka, %; Poc - MIOTHOCTH
ocajka, r/cMm>.

Ucxons n3 oo6pema oOpa3yromerocs ocajaka i BMECTUMOCTH 30HBI €r0 HAKOILJICHHUS B
OTCTOMHOM COOPY>KEHHH ONPEIENACTCS UHTEPBAJI BPEMEHU MEXK1Y BBITPY3KaMH OCAJIKa.

B 3aBHCMMOCTH OT MPUHATOrO TUINA OTCTOMHOrO COOPYXKEHUS yIaleHUE Ocaaka
MpeaycMaTpUBAETCd CaMOTEKOM, IMOJ THAPOCTATUYECKHM JaBJICHUEM, HACOCAMH,
TUAPODJIEBATOpPAMH,  KOBIIOBBIMH  dJieBatopamu,  Tpeidepom,  Oymabao3epamu,
AKCKaBAaTOPaMHU U IPYTUMHU MalllMHAMH.

69



Tabauna 12

Ckopoctb padoyero nmoroka B 3aBUCMMOCTH OT 3¢ Pexra yraaeHus
B3BElICHHBIX BelIECTB IJISl J0K/1€BOI0 CTOKA (B YMCJIUTeEJ/Ie) U TAJIO0I0 CTOKA
(B 3HAMeHaTeJ1e)

CkopocTh padodero noToka B 3aBUCUMOCTH OT dPPeKTa 04nCTKH

CkopocTb TeueHus (MM/C) TIPH AITHHE
Dddext ocBernenus, % |TOHKOCIOWHBIX JIEMEHTOB, M

1,5 2 3
55 10/- - -
60 6,1/- 9/- -
65 4,2]- 6/- 8,5/-
70 2,9/- 4,3/- 6,0/-
75 2,0/- 3/- 4,3/-
80 1,4/- 2/- 3/-
85 0,9/8 1,2/10 1,8/-
90 0,5/4,3 0,65/6 1/9,6
95 0,2/2 0,2/3 0,2/4

Taomuna 13

MOBEPXHOCTHOI'0 CTOKA OT HE(PTENPOAYKTOB /ISl I0KA€BOT0 CTOKA (B
YHUCJINTEJIE) H TAJ0r0 CTOKA (B 3HAMeHaTeJ1e)

CkopocTh TeueHus (Mm/C)
Db dexr IPY JUTUHE TOHKOCIIOMHBIX 3JIEMEHTOB, M
OYHCTKHU, %
1,5 2 3
60 4,4/- 6,2/- 9,2/-
65 3,5/- 4,5/- 6,0/- .
70 2,3/- 3,4/- 4,3/-
75 1,7/9,1 2,5/10,2 3,0/-
80 1,0/5,5 1,8/7,1 2,0/9,9
85 0,8/4,0 1,0/5,5 1,2/6,8
90 0,5/2,6 0,8/3,9 0,65/5,3
95 0,2/1,0 0,2/2,5 0,2/3,2

Tunm OTCTOMHBIX COOPYXKEHHMU cienyeT BbIOMpaTh HAa OCHOBAaHUU TEXHUKO-

SKOHOMHUYECKUX PACYETOB C YUYE€TOM IPOU3BOAUTEIBHOCTH U CXEMBI
XapaKTEPUCTUKHU

COOPYKEHUH,

OYepEeTHOCTU

CTPOUTENIBCTBA,
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IPYHTOB,

OUYHCTHBIX
penseda



IUIOLIAJKMA, YPOBHS TPYHTOBBIX BOJ, TpeOyeMoW CTENEeHH OYUCTKH U Ap. OTCTOiHBIE
COOPY’KEHUSI MOTYT OBITh K€J1€300€TOHHBIMU WJIU 3€MJISTHBIMHU.

XKenez00eToHHbIE OTCTOMHHUKY LIE€CO00Pa3HbI MPU pacxoax CTOYHbIX BoJ 10 500
1/c, a TaKKe Npy HEOIaronpusITHBIX THAporeosiornueckux ycnosusx. [Ipu pacxone no 300
J/C  BO3MOXHO NIPUMEHEHHE OTCTOMHUKOB 3aKpbITOrO THUMA, T.€. TOJ3EMHBIX
KeNe300€TOHHBIX coopykeHUM. [Ipyn GompmMX pacxonax dIKOHOMUYECKH LEIECO00Pa3HO
yCTpauBaTh MPYAbI-OTCTOMHUKH.
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