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AKT COI'JIACOBAHUA
HA METOAMYECKHE PEKOMEHIAIUH 10 BHINOJTHECHUIO PAKTHYECKUX H
JabopaTopHbIX padoT
no reme 2.2 «@opMuUpOBaHNE U OYMCTKA MOBEPXHOCTHBHIX U CTOYHBIX BOI»
IIM.03 «BbinosiHeHue padoT M0 0YMCTKE NMPUPOJIHBIX M CTOYHBIX BOI H
KOHTPOJII0 KAaYeCTBEHHBIX MOKAa3aTeJiei»,
pa3padorannbix npenoaasaresieM I'BITIOY HO:xxHo-Ypanbckoro
rocyapCTBEHHOI0 TEXHMYECKOr0 KOJIIeIKa XUIUATYJIMHON A.A.

Mertoauyeckue  peKOMEHAAIMM 1O  BBINOJHEHUIO  MPAKTUYECKUX U
nabopaTopHbIX paboT 1m0 Teme «DOopMUPOBAaHWE W OYHCTKA IMOBEPXHOCTHBIX H
cTtouHbIX Boa» 1IM.03 «BeimosHeHrne paboT MO0 OYUCTKE TPUPOAHBIX U CTOYHBIX BOJ
M KOHTPOJIO KA4eCTBEHHBIX TIOKa3zaTelei», pa3paboTaHbl B paMKax pabodei
nporpaMmbl  TTPOQPECCUOHATLHOIO MOJYJS, SBJISIIONIETOCS YacThl0 MPOrpaMMBbI
MOATOTOBKU CIEIUAINCTOB CpeIHEro 3BeHa B coorBerctBUM ¢ PI'OC 1mo
cuneruaibHoct CIIO 08.02.04  BopocHaOkeHne M BOIOOTBEIEHHE 0a30BOil
MOJITOTOBKK B YaCTH OCBOCHHS OCHOBHOTO BHJIa MPO(GECCUOHAIBHON NESITEIIbHOCTH
(BAII): Beimosxnenue paboT MO OYUCTKE MPUPOJIHBIX U CTOYHBIX BOJ U KOHTPOJIO
KaueCTBEHHBIX TMOKa3aTeNel U COOTBETCTBYIOMINX NMPOGECCHOHATBHBIX KOMITETEHIIUN
(I1IK).

Hacrosmue Meroguyeckne PEKOMEHIAIMU IO BBINOJHEHHUIO MPAKTUYECKHUX
paboT MpeACTABIAIOT COOON MHAMBUAYAJbHbIC MPAKTUYECKUE 3aaHUs U CIY>KaT JJIs
3aKpeIJICHUs] y CTYJICHTOB CIEUHAIbHBIX 3HAHUM M yYMEHUU MpHU ONPE/eICHUU
METOJIa OUYUCTKU CTOYHBIX, TOBEPXHOCTHBIX BOJ U OCHOBHBIX ITapaMeTPOB OUMCTHBIX
COOPYKEHUU CTOYHBIX BOJ.

B xone BBIMIONHEHUS CTyACHTAMU MPAaKTHUYECKUX M JTAOOPATOPHBIX 3aJaHUil
OCYUIECTBJISIETCS. OO0y4Ye€HHE TNPUMEHEHHIO0 TMOJYyYEHHbIX 3HAaHUM W YMEHUH,
nproOpeTaeTCsl MPAKTUYECKHUM OMBIT MPU PEIIEHUH KOMIUIEKCHBIX 3a71a4, CBI3aHHBIX
co cdepoit mpodeccroHaTbHON AeATeTbHOCTH OYAYIINUX CIICIIHAIUCTOB.

Meroguueckne  peKOMEHAAUMW 1O  BBIIOJIHEHUIO  IMPAKTUYECKUX U
nabopaTopHbIX paboT mo Teme «DopMUpPOBaHME W OYMCTKA TMOBEPXHOCTHBIX U
ctounbix Boa» [IM.03 «BrimonHenne paboT Mo 0YUCTKE MPUPOIHBIX U CTOYHBIX BOJT
U KOHTPOJIKO KAUYECTBEHHBIX II0Ka3aTeleil» COOTBETCTBYIOT YCTAHOBIICHHBIM
TpeOOBaHUSIM U MOTYT OBITh PEKOMEHJOBAHBI JJIS HCIOJIb30BaHUS B Yy4eOHOM
nporiecce.

«ApxureKkTypHas  Macrepckas
A.A. Mapkuirerep




HOACHUTEJBHASA 3AIINCKA

Meroanueckue peKOMEHAAIMH MO BHIMOJHEHUIO MPAKTUYECKUX U Ja0OPaTOPHBIX
pabot mo teme 2.2 «dopmupoBaHHE U OUMCTKA MOBEPXHOCTHBIX M CTOYHBIX BOI»
MK 03.01. OuncTtka W KOHTPOJIb KayecTBa MPUPOJHBIX M CTOYHBIX BOJI,
npeaHa3HadeHbl s o0ydarommxcs o cnenuanbHoctd 08.02.04 BomocHabxkeHue u

BOJOOTBCACHHUC.

[IpakTUueckue 3aHATUS SBIAIOTCS BaXXHBIM 3JIEMEHTOM y4deOHOro mporecca. B
XOJIe BBINOJIHEHUA MPAaKTUYECKUX pabOT oOydarluecs CHUCTEMATU3UPYIOT U
3aKpPEIUISIOT MOJMyYEeHHbIE TEOPETUUECKUE 3HAHMS, PAa3BUBAIOT UHTEIUIEKTYalbHbIE U
npo¢decCUOHaNbHbIE YMEHHUSA, (OPMUPYIOT JJIEMEHThl KOMIIETEHIUN Oynylnux
CIELUATUCTOB.

Metoauueckie  peKOMEHJAUUM  MpelHa3HayeHbl s OpraHu3aluu
BBITIOTHEHHSI TMPAKTHYECKHX paboT mo Teme «DopMHUpOBaHME M  OYHCTKA
MMOBEPXHOCTHBIX U CTOYHBIX BOJY.

[Tporpammoii IIM.03 BrinmonHeHue paboT 1Mo OYUCTKE MPUPOJIHBIX U CTOYHBIX
BOJA M KOHTPOJK KAuE€CTBEHHBIX IOKa3zaTeled MpeAyCMOTPEHO BBINOJIHEHUE [
paKTUYECKUX padoT u 1 1abopaTopHO pabOTHI, HAIIPABJICHHBIX HA ()OPMUPOBAHUE
INEMEHM O C1Ee0YIOUUX KOMNEM eHWUIL:

OK 1. BeiOupare cmocoObl pemieHus 3anad  IpodeccHoHaTBHOM
AESTeIbHOCTH, IPUMEHHUTENHHO K PA3IMYHBIM KOHTEKCTaM

OK 2. OcymiecTBisTh MOUCK, aHaJU3 W HMHTEpHpeTanuio HHpopmanuu,
HE0OXOAMMOM /sl BBIMOJHEHUS 3a/1a4 Npo(heCcCUOHATBHOU NeATeIbHOCTH

OK 3. I[InanupoBath M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBLHOE U
JUYHOCTHOE PAa3BUTHE

OK 4. PaGoTaTh B KOJIJIEKTUBE U KOMaH[E, 3PPEKTUBHO B3aUMOICCTBOBATD
C KOJIJIETaMH, pyKOBOJICTBOM, KIINEHTAaMHU

OK 7. ConelicTBOBaTh COXPaHEHUIO OKpYy>Karoleu Cpenpbl,
pecypcocoepexennto, 3PEeKTUBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIASIX

OK 9. Hcnonp3oBaTh WHPOPMAIIMOHHBIE TEXHOJIOTUH B TPO(HECCHOHATHLHOM

ACATCIBHOCTHU



[IK 3.1. Pa3pabaThiBaTh TEXHOJOTHUYECKUN MPOILIECC OYUCTKH MPUPOJHBIX U
CTOYHBIX BOJI

VYMEHUUL:
- BBITIOJTHATH KOHTPOJb 3a COOJIFOACHHUEM SKOJOTHYECKHX CTaHAapTOB H
HOPMATHBOB MO OXPaHE OKPYKAIOIIECH CPEIbI;

3HaHUI:
- TUTHEHUYECKHUE TPeOOBaHMS K KAUECTBY ITUThEBOM BOJBI U CAHUTAPHBIC HOPMBI
OYMIIIEHHBIM CTOYHBIM BOJIaM M BOJIaM BOJOEMOB PAa3JIMUYHOrO HA3HAYCHHUS;

- MCTOJbI M IMapaMCTPbl KOHTPOJIA IIPUPOAHBIX U CTOYHBIX BO.



Coaep:xanue oT4éTa U TPeOOBAHMUSA K €ro 0()OPMJICHUIO

1. Ortuér no mnpakTUdyeckoil  wiu JabopaTopHOM paboTe BBIMOIHSAETCS B
COOTBETCTBHH C TpeOoBaHUsIMU AeiicTBytonux cranaapTos (I'OCT).

2. Otuér BKIIOYAaET B ce0s paslenbl, OTpaKarolIMe BCE JTalbl BBIMOIHEHUS
padoTHI.

2.1. Howmep, Ha3BaHWE U 11ETTH PAOOTHI.

Llens pa®oThI OTpa’kaeT OCHOBHBIE 3a/1a4M TEOPETUYECKOTO TJIaHa B JaHHOU paboTe.
2.2. PacuérHoe 3amanue.

Kaxnpiii sTan pacué€ra IOKEH MMETh CBOM IMOA3AroJOBOK, MPUBOAUTCS pacuETHAs
cxema (mpu HEOOXOJUMOCTH ), UCXO/IHbIE JJAHHBIC, paCYETHBIE POPMYIIbI, PE3YJIbTATHI
pacu€ToB B BUE TaOJIUIIBI.

3. I'paduueckas yacth o0T4€Ta (CXEMBbI, TAOJMUIIBI, AUATPAMMBI, T'paPUKU)
BBITIOJTHAETCSA KapaHAalloM C IPUMEHEHUEM YEPTEKHBIX UHCTPYMEHTOB.

4. Kaxnas otduetHas paboTa JOJKHA OBITh aKKypaTHO odopmiieHa W BJIOKEHA B
nanky ¢ aitamu. OT4eT MOXKHO BBITIONHSATH B PYKOIIMCHOM BapUaHTE WU C PUMe-
HenueM IIK. IlepBsiii aitn B manke AOHKEH COAEPKATh TUTYJIbHBIA JTUCT YCTAHOB-
JeHHoro ooOpasmna (mpuiokenue A). Kaxnmas oTtderHas paboTa MOIMHUCHIBACTCS
IpernoiaBaTesieM Mocie €€ 3alluThl U XPAaHUTCA B Malke y CTYAEHTa A0 KOHIA
TEKYILEro ceMecTpa. B KOHIle ceMmecTpa CTyACHT 00s3aH ClIaTh MAanKy CO BCEMH,
MOJMHUCAHHBIMU TIPENoiaBaTesieM, pad0oTaMU M TOJYYUTh 3a4eT MO MPAKTUYECKUM
paboTam 3a cemecTp. 3aueT Mo MPaKTHUYECKUM paboTaM 3a CEMECTp CTaBUTCS IPHU

HaJIN4YHH B ITAIIKC BCCX OTUCTHBIX pa60T, IMPOBCACHHLIX B I'PYIIIIC.

Kpurepuu oueHuBaHus:
- OLICHKAa «OTJIMYHOY» BBICTABIISIETCS 00yYaromeMycs 3a padoTy, BBIIIOJIHEHHYIO
6e301mHrO0YHO, B TTOJIHOM 00BEME C YyUETOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
- OLIEHKa «XOpOIIO» BBICTABJISIETCS  O0ydaromemycs 3a pabory,

BBIIIOJIHCHHYIO B ITIOJITHOM o0BeME C HEOO0YCTaMU,



- OIICHKAa «YIOBJICTBOPUTCIIbHO» BbICTABJIACTCA 06yqafomeMyc;1

3a pabory,

BBIIIOJIHEHHYIO B HE MOJHOM o0beMe (He mMeHee 50% MpaBUIBHO BBIIOIHEHHBIX

3a1aHUM OT 00I1Iero oobeMa paboThl);

- OILICHKAa «HEYJOBJIETBOPUTEIHHO» BBICTABIIAETCS oOydarolmeMmycs 3a padoTy,

BBIIIOJJTHCHHYIO B HC IIOJIHOM o0BeMe

3a1aHui OT 0011Iero 0ObeMa paboThl).

[TEPEYEHDB ITPAKTUYECKUX PABOT

(menee 50% mpaBUIBLHO BBHIMOJHEHHBIX

Ne KonnuectBo
HaumenoBanue
paboTHI 4acoB
L Pacyer MHTEHCUBHOCTH JTOKIS U pacxo/1a JOXKIEBBIX BOJ 4
2. [IpoekTrpoBaHuE CXEMBI JI0KIEBOM CETH 4
3. ['mapaBnM4eCKU pacyeT y4acTKOB CETH 4
4. PacyeTr o4MCTHBIX COOPYKEHUN MOBEPXHOCTHBIX CTOYHBIX BOJ 4
5. BBINONMHUTE 4epTEK OCHOBHBIX CXEM OUYHUCTKHA MOBEPXHOCTHBIX 2
CTOYHBIX BOJ
6. PacueT mpou3BOAUTEIBHOCTH OYUCTHBIX COOPYKEHUM
MMOBEPXHOCTHBIX CTOYHBIX BOJI
7 Pacuer oOKaIbHBIX OUUCTHBIX COOPYKEHUN 2
22
[TEPEYEHDB JIABOPATOPHBIX PABOT
Ne KomnuectBo
HaumenoBanue
paboTHI 4acoB
HccnenoBanue 3arpss3HEHUN MOBEPXHOCTHOIO CTOKA C
L CENMMTEOHBIX TEPPUTOPHUI U TUIOIIAICH TPOMBIITUICHHBIX 2
TJIOMIAIOK IO  (PU3UKO-XMMHYECKUM XapaKTePUCTUKAM CHETa
2




IMPAKTHYECKASA PABOTA Nel

HA3BAHUE TPAKTUYECKON PABOTBI: PACUET MHTEHCHUBHOCTU
TIOXKJIST U PACXOJIA JOXKJEBBIX BOJ

ean padorbl: 1.0cBOUTH METOAMKY OMPEICICHUS] MHTEHCUBHOCTH 0K/,
2.0npeaensaTh pacxo/l J0KIEBBIX BOJI;
3.Ucmonp30BaTh JUIsI  BBIIOJTHEHWS  PAcdeTOB  HOPMATHUBHO-

CIIPAaBOYHYIO JTUTEPATYPY.

3nanus (akTyanuzanus):
— METEepeOsIOruuecKue MmapaMeTpbl, HEOOXOAUMBIE JI pacdyeTa pacxojaa JI0KIEBbIX
BOZ,
— METOAMKY ONPENEIICHHS PACX0Ja JOKIECBBIX BOX;
— XapaKTEepUCTHKY KO3 (pulneHTa cToka.
yMeHHs:
— ONPENENATh PacXo JOKIAEBBIX BOL;
— TI0JIb30BATHCS HOPMATUBHO-CIIPABOYHOM JIMTEPATYPOH;

— CTPOHUTDH Fpa(l)I/IK 3aBUCHUMOCTH MHTCHCUBHOCTH JOXKAA OT ITPOJOJIKUTCIbHOCTH.

Teopernuecknii MmaTepuaJ:

Pacxo/pl 105K1€BBIX BOJ B CETAX BOAOOTBENEHUSI (OPMUPYIOTCS B pE3ysbTare
CJIOKHBIX IPOIECCOB, MPOUCXOASIINX HA MOBEPXHOCTH OacceliHa CTOKa U B CaMOM
cetu. JoXkau, BBINABIIME JAXE B OJHOW MECTHOCTH, PA3IUYAOTCS MO KOJWYECTBY
0CaJKOB, ITPOJOJDKUTEIBHOCT U UHTEHCUBHOCTH.

['omoBol 00BEM MOBEPXHOCTHBIX BOJI 3@ TEIUIBIA MEPHOJI, OMpEACseTcs IO
dbopmye:

W;=10- hy yyF,
rae hjy- cioit ocagkoB, MM, 3a TETUIBII IEPHOA TO1A;
Y - 001muit K03 (PULMEHT CTOKA JOXKAEBbIX BOJ, paBeH 0,325;
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F - mnomans cToka, ra.
['omoBoit 00BEM TAJIOTO CTOKA OmpeeseTcs o Gpopmyie:
W:=10- hy -yrF,
rae hr- caoi 0caakoB, MM, 3a TEIUTBIA IEPUOJT TOAA;
Y1 - 00K K03 (HULKUEHT CTOKA JOXKAEBBIX BOJ, MpuHuMaeM 0,6;
F - momane ctoka, ra.
I'ogoBoil 00bEM BOIBI [JIsl MOJIMBA W MOMKH JOPOT, MOCTYNAIOIIUX B JIMBHEBYIO
KaHAJIM3ALMIO U HA OYUCTHBIE COOPYKEHUS
Wy=10- m K -Fye yy,
rae M - yIeIbHBIA PacxoJ BOJAbI HA MOWKY JIOPOKHBIX NOKpbeITHH 1,2-1,5 n/M° Ha
OJHY MOWKY;
K - cpeiHee KOMYecTBO MOCK B TOAY, paBHO 150);
Fum - II01aab TBEPABIX MOKPBITUH, TOABEPralOUINXCs MOMKE, Ta;

Yy - KO PUIIMEHT cTOKa JIJIst TOJMBOYHBIX BoJ, 0,5.

OOmmuii TOTOBOM CTOK MOBEPXHOCTHBIX BOJ COCTABUT:
Wr= W+ W+ Wy

Humencusnocmo 6vinadenuss 002ic0si - 9STO CIOM aTMOCHEPHBIX KHUIAKUX
0CaJIKOB, BBINTABIINX HA TTIOBEPXHOCTH B CIMHUILY BPEMEHHU.

[IIupoko pacrnpocTpaHeH TpadUUIecKHil METOJ ONpeaeieHUsS WHTCHCUBHOCTH
noxnas. PacueTHwlii TpaduWK TpeaBapUTENIBLHO COCTABISIETCS W3 MCXOJHBIX
METCOPOJIOTHICCKUX U APYTUX JaHHBIX. B coorBeTcTBHU ¢ pekoMenaarusamu CIT mis
00CITy’KMBaEMOT0 00BhECKTa YCTAHABIIUBAIOT BEIWIUHBI Uy, 7, My, ¥ U P, HaXOmsT 1O
dbopmysiaM BETUIUHBI A U Zpjg.

Koaddunuent croka (Zyjg) yduThIBaeT MOTepu CcTOKa. [loTepu 3aBUCIT OT
MHOTUX (DaKTOpPOB, B TOM YHCJIC€ OT THIIA MOYBBI W PACTUTCIILHOIO MOKpPOBa, OT
YCIOBUH MPEAIISCTBYIOMIET0 YBIAKHEHUS M COCTOSHHUS IMOBEPXHOCTH IIOYBHI.
JloxneBass ceThb OOBIYHO OOCTY)XWUBAET TEPPUTOPHH, HWMEIONIUE Pa3InIHBIC
MOBEPXHOCTH: C MOKPBITHAMH M Oe3 HuX. J[sl ympoIeHHs pacyeToB CETH B ITHX

CIyJasXx HaxoIsAT cpeaHue 3HadyeHus kodddurmentoB croka. Ero ompenenstor
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IIyTEM YMHOXXEHHSI OTHOCUTEJIBHOW IuIOoHIaau (C IMOKpPBITUEM WM O€3 Hero) Ha
cooTBeTCTBYIOmUN Kod(pduument. Cymma TOTYyYEHHBIX KOIPPUIIMEHTOB [aeT
CpEIHEeB3BEIlICHHOE 3HaUeHUE KO (UIIMEHTA CTOKA.

3areM, 3a7aBasCh Pa3HBIMU 3HAYCHUSIMH KPUTHYECKOW IMPOIOKUTEIEHOCTH
noxs t, (5; 10; 15;...; 60 MuH) onpeAensatioT 3Ha4eHUs] HHTEHCUBHOCTH O (. B
COOTBETCTBHUH C IMOJYYCHHBIMU JaHHBIMU CTPOST 3aBUCUMOCTH (; OT t; (puc. ). JIeroii
BETBBIO 3aBUCUMOCTh aCHMIITOTUYECKH MPUOIIIKAETCS K OCH OpAWHAT, Tak Kak {; = 0
¥ Qg = oo.

Ecnu nnst mpoekTrpyeMoro o0beKkTa BO3MOKHO U3MEHEHHUE BEIMYUH P U Zpnig,
TO Ccpa3y CleAyeT MOCTPOUTh HeCKOIbKO 3aBucumoctert O, = f, (t) wmmm g, = f; (1))
IIPY BO3MOKHBIX 3HAYCHUSIX P U Zpg .

ITo npenBapuTeIbHO MOCTPOCHHBIM 3aBucUMOCTsM O, = T, (t;) wmm g, = f; (1))
rpaduyecKy OMNpPENENAIOT MHTEHCUBHOCTb NOXAsS (,, 3aTeM 1o Qopmyne (7.14)
PACCUUTHIBAIOT PACXOJI TOKIEBBIX BO/I.

OCHOBBIBAsICH Ha METEOPOJOTHUYCCKUX TapaMeTpax, pacxo] TOKIEBBIX BOJ

omnpenenseTcs no hopmylie

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

L
20e Imig - cpenHee 3HaueHHE Kod(p(UIMEHTa, XapaKTepU3YIOIIEr0 IMOBEPXHOCTh
OacceiiHa cToka, ompexaenasemoe cormacHo m. 2.17 (CIT 32.13330.2012) (cwm.
npuioxenue b, n.1.1);

A, n - mapametpsl, onpenensemble coriacHo 1. 2.12 (CIT 32.13330.2012);

F - pacyernHas miomiaap CTOKa, ra, ompeaensemas corimacHo m. 2.14 (CII
32.13330.2012) (cm. npunoxenue b, m.1.2);

t. - pacueTHas TPOMODKUTEIBHOCTh OIS, paBHAS MPOJIOJDKUTEILHOCTH
MPOTEKaHUsl MOBEPXHOCTHBIX BOJ MO MOBEPXHOCTH W TpydaMm [0 pacyeTHOIo
ydacTka, MUH, W omnpexaensiemas corimacuo m. 2.15(CIT 32.13330.2012) (cwm.
npunoxenue b, m.1.3).

[lapameTpsl 4 W 71 HAUIEKUT OMNPEAENATh IO pe3yJbTaraM o0paboTKU

MHOTOJIETHUX 3aIlMCen CaMOIIMIIYIMKUX JOXKIACMEPOB, 3apCruCTpUpOBaHHbLIX B JdaH-



HOM KOHKpPETHOM myHKTe. [Ipu OTCyTCTBHM 00paOOTaHHBIX MAHHBIX JOMYCKAETCS
napameTp 4 onpenensaTs mo Gopmyiie
y
A=q20.20”{1+1;gr;r} :
20e (o - WHTCHCHUBHOCTh JOXASA, J/c Ha 1 Ta, UIsi JMaHHOW MECTHOCTH
nponosnkuteabHoCThi0 20 MuH npu P = 1 ron, onpexaensiemas mo dept. 1 (CII
32.13330.2012) (cm. npunoxkenue b, uepr.l);
n - TOKasareiab CTeneHH, onpeaenseMerid o Tadn. 4 (CIT 32.13330.2012) ) (cwm.
npuioxenue b, tabdn.3);
my - CpeIHUE KoJnuyecTBO Aoxiaeu 3a rox (ot 50 mo 170 moxned B ron B
3aBUCHMOCTH OT paiioHa), mpuHuMmaemoe 1o Tabn. 4 (CIT 32.13330.2012) (cm.
npuioxenue b, tadmn.3);
P - mepwon OAHOKPAaTHOTO TPEBBIMIEHUS PACUYETHONM WHTEHCUBHOCTH OIS,
npuauMaeMsii mmo 1. 2.13 (CIT 32.13330.2012) (cm.nipunoxenune b, m.1.5);
y - IOKa3aTelb CTENeHH, XapaKTepU3YIOLUI X0/ JIUBHS, IPUHUMAETCs 1o Tad. 4
(CIT 32.13330.2012) (cm. npusoxenue b, 1a6i.3).
PacueTHas mpog0DKUTEILHOCTD OIS 1 , BRIYUCTSAETCS IO opMyIie
tr=teontteanttp
rie teon — MPOMOKUTEIILHOCTh MPOTEKAHUS JOKIEBBIX BOJ 10 YIMYHOTO JIOTKA
WJIU TIPU HAJTUYIHMH TOKICTIPUEMHNKA B TIpeiesiaX KBapTaia 10 YAUYHOTO KOJIJIEKTOpa,
IIPUHUMAEM 5 MUHYT;
tcan - MPOTOKATEILHOCTH IPOTEKAHUS JOXKACBBIX BOJ IO YIIMYHBIM JIOTKAM

JI0 JTOXKJICTIPUEMHHUKA, MUH.;

t,= 0,021-n

can

lcan — UIMHA JTOTKA, M;
Vean — PaCYETHAsE CKOPOCTh TEUEHHSI Ha y4acTKe, M/C;
t, - IPOAOIKUTENEHOCTD MPOTEKAHUS JOKICBBIX BOJ JI0 PACCYUTHEIBAEMOTO

CCUYCHUS, MUH.;

t, = 0,017-2
V-

o
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|, — nyMHA pacyeTHBIX Y4aCTKOB KOJIJIEKTOPA, M;

Vp — CKOpPOCTb ABWKCHUS BOABI HA COOTBCTCTBYIOIIEM YUACTKC, Mm/c.

Tabauia 1 - KoaudecTBo 105K/IEBBIX U TalbIX BOJ, MM (COTTIACHO JaHHBIM
THJIPOMETEOCITYKOBI)

KommdaecTBO T0KIEBBIX U TaJIbIX BOJI, MM
MeTteocTannusa Termblii nepuon XOJIOHBIN TEPUO]T
(ammpens — okTsI0pB) | (HOIOPH — MapT)
YenssOMHCK — ropoJt 332 104
Marnutoropck 303 79
Karas-MBanoBck 520 108
Tpounk 293 94
FOxxHOYpanbCeK 303 108

Xoxa padoThi:

1. Paccunrtats miomaib ctoka F.

2. OnpenenuTs rof0Boi 00beM MOBEPXHOCTHBIX BOJ 3a Temblil nepuox Wi

3. Onpenenuts ro0Boi 00beM Tasioro croka Wr.

4. OnpeaenuTsb TOJ0BOM 00beM BOABI JJIsl TOJIMBA U MOMKH gopor Wy,.

5. Onpenenuts OOTUI TOJTOBOM CTOK MOBEPXHOCTHBIX BOA W

6. Onpenenuts KOAhHUITMEHT HHTEHCUBHOCTH JOXKIS A.

7. ITomoOpark mMoKa3zaTequ WHTCHCUBHOCTH HOXIA Oy , #n, my , P, y 10
MIPUIIOKEHUIO A.

8. Onpenenuth cpeaHee 3HauUeHHE KOd(PuUIMEHTa Zpyig , XapaKTEPHU3YIOIIETO
MOBEPXHOCTH OacceifHa cToka (10 MPUI0KEHUIO A).

9. Onpenenuth MPOAOIHKUTEIBHOCTh MPOTEKAHUS JIOXKIECBBIX BOJ MO YJIUYHBIM
JIOTKaM 10 JOXKJIENpUEMHHUKA teqp, .

10. Onpenenuts MNPOAOKUTEIBHOCTh TPOTEKAHUS JOXKIEBBIX BOJI IO
PacCYUTHIBAEMOrO ceueHus 1.

11. OnpenenuTs pacyeTHYIO MPOAOJIKUTEIBHOCTD TOKAA L.

Hcxoonwvie oannvie:. ICHILUIaH TopoJa C BapHaHTOM, COOTBCTCTBYIOLIEM

MIOPSZIKOBOMY HOMEpPY B XKypHAJIE.
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Tabmauna 2 - UcxoaHble JaHHBIE

Ne ITnomann
B-Ta TBEPABIX | TPYHTOBBIX | O3CJICHEHHS, | 3aCTPOMKH, Pacnionosxerne
IIOKPBITUM, | MOKPBITUH, M2 M2 obbexTa
N N MIPOCKTUPOBAHUS
1 1400 - 1920,0 1324,96 YeastOuHCK
2 1350 - 2758,8 751,2 MarsuToropck
3 365,0 - 365,0 400,99 HOxxHOYpanbCck
4 80 230 40 450 Tpownmxk
5 2320 30 270 584,87 Karas-lBanoBsck
6 1350 50 2758,8 751,2 MarsuToropck
7 3065 125 1819 1216 YensgOuHCK
8 25 470 220 404,85 Karas-l1BanoBck
9 1807 — 1377 1360 Tpownmk
10 25 470 220 404,85 IOxHOYpanbck
11 70 120 230 540 YensgOuHCK
12 35 220 150 670 Karas-lBanoBck
13 190 330 900 820 Tpowurk
14 1500 - 1000 1100 IOxHOYpanbck
15 2000 - 1300 990 YensaOuHCK

KoHTpoJibHBIE BONIPOCHI

1. HazoBute MCTCOPOJOTHUICCKHUC OCHOBEI paCucTa KOJIMYICCTBA OCAIKOB.

2. Pacckaxute MCTOJUKY pacd€Ta HMHTCHCHUBHOCTH OOXIOA H pacxoaa

JOXIACBBIX BO/.

3.  laliTe ompeneneHre HHTCHCUBHOCTH JTOKISI.

4.  TlosicHute, OT 4ero 3aBUCUT KOID(MUITMEHT CTOKA U KaK €r0 ONPEACIISIIOT.
Jlureparypa:

1. CIT 32.13330.2012 Kanammzamus. Hapyxubeie cetu u coopyskenusi/['occTpoit
Poccun. — M..:, 2012. — 72c.

12



IMPAKTUYECKAS PABOTA Ne2

HA3BAHHUE NMPAKTUYECKOM PABOTBI: [IPOEKTUPOBAHUE CXEMBI
JIOXKJIEBOIM CETU

Hean pa6orbl: 1. HayunThcs ycTaHABIUBATH TPAHUIIBI 0ACCEHHOB BOJAOOTBEICHUS B
3aBUCUMOCTH OT pelibepa MECTHOCTH;

2.0cBOUTHh MPUHIMUINBI TPACCHPOBKM TIJIABHOTO KOJUIEKTOpAa U
YIUYHBIX CETEH;

3.0npenensaTh MeCTa PacIooKEHUs PETYIUPYIOIIUX PE3EPBYapoOB.

3HaHusA (aKTyaau3ams):
— CHCTEeMbI cOOpa U OTBEICHUSI TOBEPXHOCTHOTO CTOKA;
— MpaBWIa YCTAHOBIIEHUA IPaHMI] 0aCCEHHOB BOAOOTBEICHUS;
— TIPUHIUIIBI TPACCUPOBKH JI0XKIEBBIX CETEH;
— CJIy4au MIPUMEHEHUS PETYJIUPYIOUIUX PE3EPBYaPOB;
YMEHHS:
— yCTaHaBJIMBaTh I'PAHUIILI OACCEHHOB BOJIOOTBEICHUS;
— BBIMIOJIHATH TPACCUPOBKY JTOMKIAEBBIX BOJOOTBOISIINX CETEH;

— OMNpEAeNATh MECTA PACHIOJIOKEHUS PETYIUPYIOIINX PE3EPBYapOB.

Teopernueckuit MaTepuas:

3akpbITas MOJA3EMHAsI TOXKE€Basg CETh YCTPAUBACTCS MPU MOJTHON pa3faeiabHOU
CUCTEME BOJIOOTBE/ICHM. B Hee He jomyckaeTcss cOpoc KaKuX-IuO0 3arps3HEHHBIX
cTouHbIX BOJ. C MOMONIBIO JOXKIEBOW ceTH aTMocdepHble (JI0XKIEBble U Tallbie)
BOABl OTBOAATCS JHOO HEMOCPEACTBEHHO B BOJOEMBI, JHOO HA OYHCTHBIE
COOPYKECHUS.

JloxaeBas ceThb MpoeKTUpyeTcs Oe3HanopHoOl (camoreuHol). HamonHneHnue B

TpyOax MPUHUMAETCSI TIOTHBIM.
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[IpyHLIMIIBI COCTaBIEHUA CXEM JOKIEBOM CETH AaHAJOTUYHBI MPUHLUIIAM
COCTaBJICHHUSI cXeM ObITOBOM ceTu. KoJIeKTOpsl M ynH4YHas CeTh NOXKAECBOM CETH
TPACCUPYIOTCS B COOTBETCTBUH C PEIbe()OM MECTHOCTH (HAIIPABIIEHUE TEUEHUS BOJIbI
B TpyOOINpPOBO/AaX JOKHO COBMAJAaTh C YKIOHOM MOBEpXHOCTH 3emin). Ilpu stom
o0ecrnieunBaeTcs MUHUMAIbHOE 3ari1yosieHue TpyOOonpoBOIOB.

B coorBercTBUM ¢ penbe)OM MECTHOCTH TEPPUTOPHUS OOCIyKUBAEMOIO
oObeKkTa pa3ouBaercs Ha OacceliHbl BOJOOTBeAeHHs. Koiektopel OacceiiHOB
BOJIOOTBEJICHUSI CJIEyeT TPAacCUpOBaTh IO TajbBeraM M KpaTyalllUM IIyTeEM K
BojoeMaM. [Ipu mMpoeKTUPOBAHUU OKIEBON CETH MPUMEHSETCS MEePIeHINKYISIpHAs
cXeMma.

OOBIYHO TIPU OJHOM U TOM K€ peibee MECTHOCTH BO3MOKHO YCTPOWCTBO
CXEMBl CETH C pa3HbIM YHUCIOM OacceHOB M KOJIJIEKTOPOB, a CII€JOBATENbHO,
BBIITYCKOB BOJIbI B BojoeM. Ha pucynke 1 moka3aHbl CXeMbl JOXAEBOW CETU C IBYMs

N 9YCTBIPbMS KOJIJICKTOPAMHU U BBIITYCKAMMH.

=4l .
2 =0 1 WY
N A

Pucynok 1 - CxeMbl 0KIEBOM CETH C Pa3HOM CTENEHBIO JCIEHTPATU3alUN
BBIITYCKOB
a - ¢ IByMsI BBITTYCKaMU; O - C YETHIPbMsI BBIITYCKaMU;
1 - HaropHbIe KaHaBbI; 2- KBapTaJibl; 3 - TOXKAEBast CETh; 4 — BBIITYCKU
VYBeIMYEHHE 4YKUCa KOJUIEKTOPOB MPUBOAUT K CHIDKEHHIO UX JAAMETPOB, a
CJICIOBATEJIbHO, U CTOMMOCTH CTPOUTEILCTBA. B TO k€ BpeMs BO3MOXKHO HEKOTOPOE
yBEJUYEHUE 3arIyOJICHUsI KOJUJIEKTOPOB. BBIMYCKH BOJBI B BOJOEMBI - CJIOXKHBIE U
JIOPOTOCTOSIIIINE COOPYKEHHS. YBEIMYEHUE MX Yucia B 2 pa3a BO BTOPOH cXeme

MOKCET BbI3BATL YBCIMYCHUC CTOMMOCTH CTPOUTCILCTBA. BI)I60p OKOHYATCIBHOI'O
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BapHUAHTa CXEMBbI U CTEMEHU JACIEHTPAIN3alNU BBIITYCKOB JIOKJAEBBIX BOJ B BOJOEMBI
JOJDKEH TPOU3BOJUTHCS HA OCHOBAHUM TEXHUKO-3KOHOMHYECKOTO CpPaBHEHUS
IPEABAPUTEILHO HAMEUCHHBIX CXEM.

Ecnmm mpemycmoTpena ouncTka aTMOC(EpPHBIX BOJ HA JIOKATBHBIX OYHMCTHBIX
COOPY)KEHHUSIX, TO CIEAYeT CTPEMUTHCS K pa3pabOTKe CXEM C MEHBIIUM YHCIIOM
OacceitHoB. KoHIeHTpausi cTOKa [03BOJISIET COKpAaIllaTh YHCIO JIOKAJbHBIX
OUHCTHBIX COOPYKEHUH, pa3AeiUTENbHBIX KaMmMep W JIMBHEOTBOAOB OT HuX. [lpu
OUMCTKE aTMOC(hEpHBIX BOJ Ha IEHTPAIU30BAHHBIX OYUCTHBIX COOPY>KEHUSIX
BO3HUKAET HEOOXOIMMOCTh YCTPONCTBA TJIABHOTO KOJIJIEKTOpA JIJIsl MepeXBaTa BOIbI
OT KOJIJIEKTOPOB 0ACCEITHOB M TPAHCIIOPTUPOBAHUS €€ K OUYMCTHBIM COOpYXEHUsM. B
ATOM Clydae KOHIIEHTpAIMs CTOKAa He o0si3aresibHa. BO3MOXKHO yBeNIMYECHHUE YHCIIA
OacceitHoB. Ham0Oosiee onTuManbHOE pEIIEHHE CXEMbl OyAeT NP MHUHUMAIBHOM
3aray0JeHUU  KOJUIEKTOPOB OacceWHOB Tepes] NPHUCOCIUHEHHUEM K TJIABHOMY
KOJUIEKTOPY.

B psne caydaeB Ha cXeMy CETH MOJKET IMOBJIUSTh HAJTUYUE KEJIE3HOU JOPOTH,
TpaMBaliHbIX myTel. Uuciao mepecedeHuid ¢ HUMH JOJDKHO OBITh MHUHHMAJIbHBIM.
TpaccupoBKy ceTH ciaeayeT MPOU3BOUTh TAKXKE C yUeTOM OCOOEHHOCTEH B3aUMHOIO
PaCIIOJIOKEHUS C APYTUMHU MMOJ3EMHBIMU COOPYKEHUSIMU.

Y CTpOUCTBO IFOKEPOB HA JI0KIEBOM CETH YEPE3 BOAHBIC IPOTOKU U OBPAaryu U B
MecTax MEPEeCECUCHUU C KPYMHBIMU MOA3EMHBIMH COOPYXEHUSIMH (BOAOMPOBOAMU
OOJBIIINX TUAMETPOB, TA30ITPOBOJIAMU, JIMHUSIMHU METPO MAJIOro 3aJI0KEHUS) BEChMa
HEXeJaTeJIbHO BCIICJICTBUE TUIOXUX THAPABIMUYECKUX YCIOBUIM UX paOOTHI.

TpaccupoBaHu€ yJIUYHBIX TPYOONPOBOJOB OCYIIECTBIISIETCS MO CIEAYIOITUM
cXeMmaM: IO TOHWKEHHOM TpaHu;, MO0 OOBEMHOW cCXeMe M IO Yepe3KBapTabHOMN
cxeme. Pa30uBKy KBapTajaoB HA YAaCTH ILJIOMIAJIEH, TATOTEIONIME K COOTBETCTBYIOIIUM
BETKaM, CJIeIyeT MPOU3BOIUTH C yUETOM JIMOO MPOCKTOB BEPTUKATHLHOM IJIAHUPOBKH,
60 penbeda MECTHOCTH.

B niensix cokparieHus AJIMHBI MOJI3EMHOM CETH U YMEHBIIICHUSI €€ CTOMMOCTH
JUTSL OTBOJIAa JIOXKJEBBIX BOJ I1€J1I€COO0pPa3HO MCIOJb30BaTh JIOTKM MOCTOBBIX. B

3aBHUCUMOCTH OT paCUC€THOIro0 pacxoaa AdOXKICBBIX BOJ H YKIOHA YJIWUI[ OTHU JIOTKH
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MOTYT OOCTYKHUTHh JO OJHOTO-TpEX KBapTaioB. [IpW HCMOIB30BaHUM YIMYHBIX
JIOTKOB Ha TEPPUTOPUHU KBAPTAJIOB MPHUXOAUTCS YCTPaWBaTh MOBEPXHOCTHBIN OTBOJ
TOXICBBIX BOJ, YTO BBHI3BIBACT MOTOKM BOJBI IMOMNEPEK TPOTyapa, 3aTpyIHSIOIINE
TIBYDKEHUE TITIIEXOI0B.

OAHOBPEMEHHO € BHIOOPOM CXEMBI JOXKIEBOM CETH CIEAYET peliaTh BOIPOC 00
YCTPOMCTBE | OIPEICIICHUH MECT PACIONIOKEHHUS PETYIHPYIOIMUX pe3epByapoB. [Ipu
X YCTPOMCTBE MOSBISETCS BO3MOKHOCTH BPEMEHHOM 3aJIePKKHA YaCTH JOKIEBBIX
BOJ M COKpAIllEHUs pacxoja OTBOJMMBIX BOJ B TEPHOJ] WHTEHCUBHBIX JIUBHEH.
3anepkaHHBIA 00bEM BOBI TTOCTETICHHO yIATSETCS U3 pe3epByapa MoCiie CHUKCHUS
WHTEHCUBHOCTH JOXJAS WIM IIOCIE€ TOJHOTO €ro IpeKpalieHus. Y CTPOUCTBO
PETYJIUPYIOIIUX PE3EpPBYyapoB HE BCerja 00eCneurBacT YMEHBIIEHHE CTOMMOCTHU
CTPOUTENbCTBA JIOKIEBOM ceTH. B KadecTBe peryaupylolnx pe3epByapoB
1[eJ1eCO00pa3HO  HCMOJIB30BaTh CYIIECTBYIOIIUME TMPYyAbl, OBpard H JIOKOWHBI.
CTpoUTENbCTBO CHENHAIBHBIX TOJI3EMHBIX U JKEJIE300€TOHHBIX PE3EPBYapOB
OTIPaBMIaHO JIMIIb B OTACIIBHBIX CITyJasiX.

Perynupyromiue peepByapbl MOTYT IPUMEHSATHCS B CICIYIONIUX CIydasX:

1. B MecTax TPHCOCTUHEHUS KIOBETOB W KaHaB, HECYIIUX 3HAYHTEIIbHBIC
PACXOJIbI TOKIEBBIX BOJI K MOJI3EMHOMN CETH;

2. nepen nnuHHbIME (Oosbiie 0,5-1 KM) OTBOJTHBIMHU KOJJIEKTOPAMHU;

3. Ha JOKIEBOM CETH MPOMBINIJICHHBIX MPEINPHUATHH TIEpel TPUCOSTUHEHUEM
UX K YIAYHOM CeTH TOpOoJOB (YTOOBI HCKIIOYUTH TOJTOIUICHUE TEPPUTOPUIA
MIPOMBITIUICHHBIX TPETIPUATHI );

4. mepe HaCOCHBIMU CTAHITUSMH IS TICPEKAYKH JTOXKICBBIX BOJI;

5. mepej; OYUCTHBIMH COOPYXKEHUSIMHU (KaK TPABUIIO, 00S3aTEIHHO).

Hcxoonvle oannwvie:
['enmnian ropojaa ¢ TOpu3OHTAIAMU uepe3 1-2 mMetpa.
Xoxa padoThi:
1. OnpenenuTh rpaHUlbl BOAOPA3IEIIOB.

2. BBINOJHUTH TPACCUPOBKY.
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3. OmpenenuTh MeCTa yCTAHOBKU PETYIHPYIONIUX PE3EPBYapOB.

KoHTpoJIbHBIE BONPOCHI:
1. Ha3oBure mpaBuiia yCTaHOBJICHUS TPAHULl OACCEHHOB BOJIOOTBEICHUSI.
2. OOBsACHUTE NPUHIUIBI TPACCUPOBKH IJIaBHOTO KOJUIEKTOPA U YJIUYHBIX
JOXJEBBIX CETEN BOJIOOTBEICHUSI.
3. HazoBute ycioBus onpeaeneHusi MECT PETYIUPYIOIIUX PEe3epPBYapOB.

4. TlosicHute NpUHLHKI PAaOOTHI M KOHCTPYKIIMH PETYJIUPYIOLUIUX PE3EPBYAPOB.
Jlureparypa:

1. CIT 32.13330.2012 Kananuzamus. Hapyxubie cetu u coopykenus/I'occtpoit
Poccun. — M..:, 2012. — 72c.
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IMPAKTUYECKAS PABOTA Ne3

HA3BAHUE NNPAKTHYECKOM PABOTBI: TUJIPABJIMUYECKUI PACYET

YYACTKOB CETH

ean padoTbi:1l. OCBOUTH METOAMKY BBIMIOTHEHUS THAPABINIECKOTO pacyueTa.
3HaHud (aKTyanu3anus):

— TpaBWJIa OTNPECIICHUS JUKTYIOMNX TOYEK HA TOKICBOW CETH BOJIOOTBEICHUS;

— YCJIOBHS OTIPEEICHIS] MUHUMAILHOU TITyOUHBI 3aJI0KEHUS;

— METOJWKY BBITIOJIHEHUS THAPABINYECKOTO PacieTa;
YMEHHUS:

— COCTaBIIATh CXEMY JIOXKICBOU CETH;

— BBIIIOJHATDH FI/II[paBJ'H/I‘-ICCKI/Iﬁ pacycT.

Teopernueckuit MaTepua:

I'mapaBauyecknii pacdeT HOKIEBOM CETH HAYMHAIOT ITOCJIE COCTABIICHUS €€
CXEMbl. YJIM4YHAs CeTh pa30OMBaeTcCsl HAa pacyeTHBhIE YYaCTKH, TPAHUIAMU KOTOPBIX,
KaK TpaBWJIO, OBIBAIOT MEPEKPECTKU YIuIl. baccelHbl pa30MBaIOTCS Ha IIIOIIAIA
CTOKa, TATOTEIOME (COOCTBEHHBIE) K OTACIBHBIM Yy4YacTKaM YJIUYHOM CETH.
KBapransl paccmaTpuBaroTCsi OTHAENBHO, HO € YYETOM IUIOIIAAM IPUIIETAKOIINAX
yacTeu npoe3oB A0 UuX ocu. Kaxkaplii KBapTal HyMEpyeTcs, a OTAEIbHbIE €r0 YacTh
o0o3HavaroTcst OykBamu. [[is ympolleHus MOCHEeayIoUX pPacyeTOB COCTABISAETCA
BEJIOMOCTbD IUIONIAJCH C X HyMEPALUHUEN U 3HAYECHUEM IuTomanu, ra. Ilpoussoaurcs
HyMepalys BCEX YYacTKOB M ISl KaXJI0ro OacceilHa ompejensieTcs MUKTYIoIast
TOYKa, OT KOTOPOW M HAYMHAETCS pacueT TpyOompoBomOB. Pe3ymbTaThl pacueToB

JIO’KJIEBOM CETH 11e7IECO00Pa3HO CBOANTH B TAOJHITY ONpenesieHHOM (hopmbl (Tabiunia

1).
MuHUManbHy0 TIyOUMHY 3aJI0KEHHMsS NMPUHUMAeM Kak HauOONbIIYI0 U3 JBYX

BCJINYHH:

h=h,, — a, m;
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h =0,7+D, M,

rac hr[p - FJ'IY6I/IHa IMpOMECP3aHud, OIMPCACILICTCA B 3aBUCUMOCTHU OT PACITIOJIOKCHUA

00BeKTa IMPCKTUPOBAHUA,

a — rmapameTp, MPUHUMAEMbIH B 3aBUCUMOCTH OT AuameTpa Tpyo: 10 500 MM —

0,3 M, ms 6ombiiero guamerpa — 0,5M;

D — nuametp Tpyo.

Tabnuya 3 - T'uopasnuueckuil pacuem u paciem npoooibHO20 NPOPuUs
002ic0esolU cemu 20pooda

No JnrHa Inomas cToka, ra Cxopocts | IIponomkurensHOCTD
- Y4aCTKOB, NPOTOKa, | MPOTOKA IO y4acTKY,
y1acTKkoB | M COOCTBEHHAs | TPUTOKOBAs | 0OIIas M/c MIH
1 2 3 4 5 6 7
0-1
1-2
IIpooonsicenue maon. 3
PacueTrHas = O = .
Z = o — | ¥ o A O
No npoaoJKK- | THTEHCHBHOCTH 2 5 52 Zgz |25 = =
- TEIBLHOCTH TOXK S (| 5 a Z 2 5 EQE : e \: 8=
Y4acTKOB ’ T g0 =2 2|2z 8 s S
NOXKA Ty, n/(cTa) g9 g2 | FE|IEES =
[V =Y = ©
MUH
1 8 9 10 11 12 13 14
0-1
1-2
IIpooonscenue mabn. 3.
OT™MeTKH, M ['my6una
[ToBepxHOCTH 3aJI0KCHHS TPYOBI
Ne © :EMH:I)C JloTka TpyOBI [ensiru TpyOBI M PYORL,
ydacTka
B B B B B B B B
Havaje | KOHIC | Hayale | KOHIIE | Hadvaje KOHIIC | Hayajge | KOHIIE
1 15 16 17 18 19 20 21 22
0-1
1-2

®opma Tabnuiel 3 CcOCTaBlI€HAa C Y4YETOM HCIOJIb30BaHUE TpaduuecKkoro

METO/a OMpECICHUs] WHTEHCUBHOCTU NoXs. [lmomamu croka B rpadax 3 u 4

OTIPENICIISIIOTCS TI0 cXeMe JokaeBou cetu. CneayeT, OAHaKO, UMETh B BUY, YTO pac-

YETHBIN pacxoa AOXKACBBIX BOJ HWHOI'AA ITOJIYYACTCAd MAKCHMAJIbHBIM HE CO BCEH
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IUIOMIAM CTOKA, KaK 3TO CIEAYET W3 METOAA MpPENeSbHbIX MHTEHCUBHOCTEH. DTO
OTMEUaeTCsl MPH HENpaBWIbHOW KOHuUrypauuu OacceliHa CTOKa B IUIaHe, T. €.
HEpPaBHOMEPHOM HapacTaHUU UX M0 JJIUHE KOJJIEKTOPA; IPHU PE3KO MEHSOUXCs (110
OTJENBbHBIM YacTsM OacceliHa cTOKa) Kod((UIMEHTaX CTOKa; PE3KUX KOJICOAHMSIX
YKJIOHOB MOBEPXHOCTU 3€MJIM B OacceilHe KOJUIEKTOpa; MPUCOECINHEHUN MPUTOKA K
KOJJIEKTOPY B BUJI€ KaHABbI, BpEMs ITPOTOKA 10 KOTOPOW 3HAYUTEINBHO.

Ha pucynke 2 mokaszaHbl TpU CXEMBI JOXAEBOU ceTH, paccMoTpeHHbie I. T
HIuropuHsIM, B KOTOPBIX pacyeTHbIM pacxol Ha ydyacTKax 2-3 MOJIy4MJICcs
MaKCHUMAaJIbHBIM HE cO Bcel miomanu F; + F,, a ¢ momanu croka F,. OGHapy)XUTh

3Ty 0COOEHHOCTh MOXKHO TOJIBKO IPU MPOBEICHUH ITOBEPOYHBIX PACUETOB.

o) 8
)
L00N
N : Fe20e

Te/eeal - ‘,.‘ =0
frlona L 32 i 7 (fe*S0sfeeq)

5 =80 § j R0

Afic-2a) @ |
Fe102a J | Ly Jo" 504/t 23)

3

Pucynok 2 - CxeMbl JOXKAEBBIX CETEMN

a - IpU HEPaBHOMEPHOM HapacTaHUU IUIOIIAM CTOKA I10 JIJIMHE KOJUIEKTOpa; O - mpu
PE3KOM U3MEHEHUH KO3(PPUIIMEeHTa CTOKa MO JUIMHE KOJJIEKTOPA; B-IIPU PE3KOM

N3MCHCHHNU penbeq)a MCCTHOCTH II0 JJIMHC KOJIJICKTOPA

Tepputopun cagoB W TMAapKoOB, HE OOOPYJOBaHHBIC JOXKJECBOW CETHIO
(OTKpBITOM WM  3aKpBITOM), B PACUECTHOW BEJIMYMHE IUIOIIAA CTOKA M TpPH
omnpenesieHn KodPuiMeHTa CToKa He YUYUTHIBAIOTCS. ECIM 3T TEppUTOPUU UMEIOT
ykiod mosepxHocTr 0,008-0,01 u Ooslee B CTOpOHY YJIMYHBIX MPOE3IOB, TO B
PACUYETHYIO IUIONIAJb CTOKA HAJIEKUT BKIIOYATH NMPUIIETAOMIYIO K MTPOE3AY MOJIOCY

mpuHoit 50-100 m.
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CKopoCThIO TIPOTOKAa B Tpade 6 3amaroTcsi ¢ YyYeTOM YKJIOHA TMOBEPXHOCTH
3emau. [Ipu HEOONBIIOM YKJIOHE MOBEPXHOCTH 3E€MJIM WJIHM IIJIOCKOM pelnbede
MECTHOCTH CKOPOCTh MMPUHUMAIOT PABHOW W HEMHOTO OOJIBIIIE CAMOOYHIIIAIOIIICH.

WNuTencuBHOCTE NOXAs (, B rpade 9 ompenenseTcs MO NPEeABaAPUTEIHLHO
COCTaBJICHHOW 3aBUCUMOCTH (M3 mpakTudeckoi paboter Nel) ¢, = f(t;). PacuerHsrii
pacxon B rpade 10 paccuutsiBaercs o popmysie

. = q:FK
rae F — miomane cToka, ea;
0, — MHTEHCHUBHOCTH JOK/IS JOCTHUTIIIETO BOJAOOTBOISIICH CETH;
K — nonpaBouHbIi KOAGOUIIMEHT, KOTOPHIN 3aBUCUT OT IUIOMIAAH cTOKa F:
Tabnuua 4 - [TonpaBouHbIil KO3 GUITUEHT
F, ea 500 1000 |[2000 |5000 |6000 |8000 |10000
K 0,95 0,90 0,85 0,80 0,7 0,6 0,55

JMannbpie rpad 11-13 mnomywarorcs B UTOre THAPABIMYECKOIO pacyera
TpyOOIIPOBOA, KOTOPHII OOBIUHO BBINOJIHSETCS 110 COOTBETCTBYIOIIMM TAaOIMIIAM U
no pacxonay (B rpade 10) c yueToM yKJIOHA TOBEPXHOCTH 3E€MJIH, OMIPEETIIEMbIM 110
OTMETKaM MOoBepXHOCTH 3eMiid (B rpadax 15 u 16).

OtmeTkn JoTKa TpyObl B KOHIIE ydacTka (rpada 18) Haxomsarcs myTem
BBIYUTAHUS BEJIUMYUHBI TaJICHUsI, onpeaesseMoro mo ¢opmyie Ah =i - | u3 ormerku
JIOTKa TpyOBbl B Hayaje ee.

OmnpeneneHre OCTadbHBIX JAaHHBIX TaOMUIBl 3 HE TpeOdyeT CHelUallbHOTO
HOSICHEHUS.

Kak oTmewasioch Bbillle, pacyeT AOXKAEBOM CETH HAYMHAIOT C AUKTYHOUIEH
Toukd. JlJIs MOCTPOEHMS MPOJOJBHOTO MNPOoGuUIs B AUKTYIOLWIEH TOYKE ClEIyeT
CHeuaIbHO ONpPEeNeNuTh MUHUMAIIbHOE 3ariyosienne TpyoomnpoBoaa 1o jotka. [Ipu
ATOM BBITOJHSIOTCS CICAYIONINE YCIOBUS: 1) MCKIIOYEHUE TpOMep3aHus Tpyo; 2)
WCKIIFOUCHHE pa3pylIeHUs] TpyO OT MEHCTBUSI BHEUTHUX BO3JEHCTBUIN IBIKYIIETOCS
TpaHcnopTa ¥ 3) oOecreyeHue MNPUCOEAUHEHUS K MEPBOMY PACUETHOMY Y4YacCTKY
BHYTPUKBapTalbHbIX ceTeil. Bce pacuerbl BBINOJNHSIOTCS, Kak W MOpH

OPOEKTUpOBaHUM  ObITOBOM  cetu.  HawanbHoe — 3armyOnieHue  mepBOTO
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JOXKACTIPUEMHUKA BHYTPUKBAPTAIBHOM CETH CJenyeT MPUHUMATh PAaBHBIM TIIyOHUHE
poMep3aHusi TPYHTA.

Ecin  pacyer g0k7aeBOM CETH  NPOU3BOAUTCA C  HCIOJB30BAHUEM
K03 (uUIIMeHTa yMEHBIIEHUS WHTEHCHUBHOCTU P, TO €ro TaKXe PEKOMEHIyeTcCs
CBOJAUTH B Taliuily, aHanornunyro Tabmune 3. Ilpu 3TOM HEOOXOAWMO H3MEHHUTH
Ha3BaHue rpad 8 u 9; rpady 8 ciaenyet Ha3pIBaTh «IIpOaOIKUTENBHOCTH IPOTOKA 110
TpyOonpoBoam t,, mun»; rpady 9 - «KoadduuueHT yMeHbIIEHUS] HHTEHCUBHOCTH
p» (OH HAXOAUTCS IO MPUIOKEHUIO A ¢ yUeTOM 3HaueHui t, u n).

PacueTtHsblil pacxof BeIuuciIgeTcs 1o Gpopmysie

r = pqo FK
Benmnuuna (, [IopkHa OBITh OMNpeAeleHa B Hayale pacdyera 1o Qopmylie
(mpunoxenue A):
Qo=WmidA/ 5"

Xo0 pabomeui:
CocTaBUTh CXEMY JT0KIEBOU CETH;
Pa30uth ynuuHyIo JOXKAEBYIO CETh HA pACYETHBIC YYACTKH;
[IpousBecTn HymMepaluio BCEX YUacTKOB;
Pa30uTh OacceiiHbI HA TUIOIIAIN CTOKA,
CocTaBuTh TabIUIly IUIOIIAJEH ¢ UX HyMepaluel U 3HaUeHUEeM IUIOIIA U, 2d;

OnpenenuTh AUKTYIOUIYIO TOUKY JJIsS KaXA0ro OacceiHa;

N o g bk~ DR

Pe3ynbrarhl pacyeToB cBECTH B Ta0IHILy 3.

Hcxoonvie oannule

- ['eHulaH TOpOAa C BBHINOJHCHHOW paHEe TPacCUPOBKOHM (MpakTHUecKoe
3aHsTHEe Ne2);

— [ToctpoeHublit  panee (mpaktuueckoe 3aHsATHE Nel) rpaduk yAEIbHBIX
pacxo/I0B.

KonTpoabHbIe BONPOCHI

1. TlosicHute mpUHLMI Pa30MBKU JOXKAECBON CETH Ha pacueTHbIC yYaCTKH.

2. OOBscHUTE paBUjia ONPEACICHUS JUKTYIOIINX TOYEK;
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3. YcnoBus, KOTOpblE  HEOOXOIUMO  COONIONAaTh  MpPH  ONPEACTCHHUH

MUHHUMAJIBHOTO 3ariayOJeHus;

4. PacckaxuTe NOPSIOK BBIMOTHEHUS THAPABINYECKOTO pacyuera.

Jlureparypa:

1. CIT 32.13330.2012 Kananuzamus. Hapyxubie cetu u coopykenus/['occTpoit
Poccun. — M.:, 2012. — 72c.

2. Jlykunbix A.A., Jlykunbix H.A. Tabmuiel uis THAPaBIMYECKOTO pacyéra
KaHAJIM3alMOHHBIX ceTe u ArokepoB 1o dopmyie akan.. H.H.IlaBmosckoro -

M.: Crpornunsaar .

23



IMPAKTHYECKASA PABOTA Ne4

HA3BAHUE TMPAKTHYECKOM PABOTBI: PACYET OUMCTHBIX
COOPYXXEHII ITIOBEPXHOCTHBIX CTOYHBIX BO/J]
Leab padoThI:

1. M3yunTh OCHOBHBIE TEXHOJIOTMYECKUE CXEMbl  OUYHUCTKU
OBEPXHOCTHOT'O CTOKA;

2. OCBOUTH METOJIMKY BBIIIOJHEHUS PACUETA COOPYKEHUH M0 OUUCTKHU
IOBEPXHOCTHBIX CTOYHBIX BO.

3nanus (akTyanuzanus):

— OCHOBHBIE TEXHOJIOTMYECKUE CXEMbl OUUCTKH MOBEPXHOCTHOIO CTOKA;

- Tp€6OBaHI/IH K CTCIICHHN OYNCTKH ITOBCPXHOCTHOI'O CTOKA,

3HATh IIOPSAOK pacyera.
yMeHHMS:
— BBIIIOJIHATH PACYET OUUCTHBIX COOPYKEHNUN;

— TI0JIb30BAThCS TAOIHMIIAMU U CIIPABOYHON JTUTEPATYPOH.

Teopernuecknii MmaTepuaJ:

[ToBepXHOCTHBIN CTOK (pOpMHpYETCS U3 AOXKAEBBIX, TAIBIX U MOJIUBOMOECUHBIX
BOJA MW OTBOJUTCA MO JIOKIEBOW (JMBHEBOW) WM OOIIECIJIaBHOM CETH
BONOOTBEeACHUA. Jlaxke NpH pa3leNbHOM CHUCTEME BOJOOTBEIECHHMS COBMECTHO C
IIOBEPXHOCTHBIM CTOKOM OTBOZSTCSA JPEHAXKHBIE BOABI, a HAa TEPPUTOPUHU
IPOMBIIIJIEHHBIX 30H - W IPOU3BOJACTBEHHBIE CTOKHM, MPOMIEAIINE JOKAIbHYIO
OUYHCTKY.

B oooicoesvix  600ax  TPUCYTCTBYIOT  BCEBO3MOXKHBIC  3arpsi3HEHHUS,
NOCTYMAIOIINE U3 aTMOC(Epbl U HAKATUIMBAIOLIKMECS Ha TOBEPXHOCTH.

lpenaosichviti  cmok  BKIIOYAET IMOA3EMHBIE BOABI C NPHUCYLIUMU WM
KOMITOHEHTaMH 3arpsi3HEHUI: jKeIe30M, aTllOMUHUEM, MapTaHLleM, Me/Iblo, (PEeHOIOM.

Tanviti cmok, TOMHMO 3arpsi3HECHUM MECTHOTO NPOUCXOKAECHUSA, MOMKET

COACPKATh IMPUMECCH, ITOIIaBIINC B aTMOC¢)€py BAAJICKEC OT MECTA OCAXXJIACHHA.
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O4ncTKa TOBEPXHOCTHOTO CTOKA C TOPOJICKUX CETUTEOHBIX TEPPUTOPHIA MOXKET
MIPOU3BOAUTHCS KaK CAMOCTOSATEIBHO, TaK U COBMECTHO C OYHCTKOW TOPOJCKHX
CTOUHBIX BOJ. B mepBoM ciydae Ha YCTBhEBBIX YYAaCTKaxX TIJIABHBIX KOJUIEKTOPOB
MPUMEHSIOT  JIOKAJbHBIE W IEHTPAJIM30BAaHHBIE  OYUCTHBIE  COOPYKEHHSI,
pa3MelaeMbie 3a mpejeaaMu roOpoJCKON 3aCTPOMKH HMKE MO TEYEHHUIO OCHOBHOTO
BOJOTOKA. BTopo# cinyuail mpuMeHsieTCs P MOBBIIIEHHBIX TPEOOBAaHUSAX K CTENEHU
VAQJICHUSI 3arpsi3HSAIONIMX BEIIECTB, a TaKKe B CHUCTEME IMOIypa3aeiabHOM
KaHanu3auu. BeiOop cxembl OTBEJACHUS M OYMCTKH MMOBEPXHOCTHOTO CTOKA JIOJKEH
OBITH 000CHOBAH TEXHUKO-YKOHOMHYECKIM CPaBHCHHEM BapHAHTOB.

[TomypaznenpHasi cucTeMa BOJOOTBEACHHS Iieliecoo0pa3Ha (10 MPHUBEICHHBIM
3aTpaTaM) MpH HHTEHCUBHOCTH JOXKIS Gpo < 100 m1/cra (Tabi. 5). CTemneHb O4HCTKH
MOBEPXHOCTHBIX BOJI COBMECTHO C TOPOJCKUMH CTOYHBIMH BoJaMu (mpu
MOJTypa3IeIbHON CHUCTEME KaHAIM3aIlii) OUYeHb BBICOKA U Ha BBIXOE U3 COOPYKCHHM
OMOJIOTUYECKOW OYHMCTKM COJACp>KaHWE B3BEIICHHBIX BEIIECTB OPTraHUYECKHUX
coeauHeHui, BoipaxeHHbIX BIIK,,,, HEe npeBbimaeT 15-20 mr/m.

Tabmuma 5 - OTHOCUTENBbHBIC 3HAYEHWS NPHUBEACHHBIX 3aTpaT MPU pPa3iaeIbHON

CUCTEME KaHaM3aIuu (110 OTHOIIECHUIO K MOTypa3IeIbHOM)

Tun ropoaa Cucrema NHTEHCUBHOCTD JOXAS (20
KaHaJIu3aIuu 40 60 90 120

A PasgensHast ¢ 108,8 108,2 1019 98,1
neHTpanu3zoBanubiMu | 103,9 109,5 100,5 -
OYHCTHBIMUA
COOPYKEHUSIMU

b To xe 1064 1031 103 99,6

103,2 105,6 102,4 -

PaznenbHas ¢ 1157 1113 1144 1119
JIOKAJIbHBIMU 111,7 111,6 114,4 -
OYHCTHBIMU
COOPYKCHUSIMHU

B To xe c 103.7 105 1019 98,8
neHTpanu3oBaHHeiMu | 104 103 97,8 95,7
OYHCTHBIMU
COOPYKCHUSIMHU

Ipumeyanus: 1. B uucnurene po,y = 0,01, B 3HAMeHaTene poy = 0,05.
1. A, b, B-ropoaa c nacenenuem 75, 140 u 350 ThIC. 4€IOBEK COOTBETCTBEHHO.

CxeMa OYHUCTHBIX COOPYXKEHUMH, TMpEexKIEe BCEro, 3aBUCUT OT pacxoja,

MOJAaBAEMOTO HA OYHCTKY, W TpeOyemMoll CTemeHH OYUCTKH. J[Is CHMKeHus
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MIPOU3BOUTEIIEHOCTH OYHMCTHBIX COOPYXXEHHH CTOK, KaK MPaBUIO, YCPETHSIOT.
CrerneHb OYHCTKH ITOBEPXHOCTHOTO CTOKA B 3aBHCHMOCTH OT IPUHSATOW CXEMBI
OTBEJICHUS OMpECIIACTCS TpPeOOBAaHUSAMH K KauyeCTBY BOJbI, HCIOJIb3yeMOH B
TEXHOJIOTHYECKHUX TPOIeCCaxX, WM YCIOBHUSMHU CIIyCKa €ro B BOJHBIC OOBEKTHI.
KadecTBO BOBI, MCIONB3yeMOW Ha MPOU3BOJCTBCHHBIC IICJH, YCTAaHABIMUBACTCS B
KaXJIOM KOHKPETHOM Cliydae B 3aBHCHMOCTH OT HA3HA4YCHHs BOJbI, TpeOOBaHUM
TEXHOJIOTHYECKOT0 IPOoIlecca, MCIOIb3yeMOI0 CHIPbsS, 00OPYIOBAaHUS W TOTOBOTO
HPOJIyKTa MPOU3BOICTBA, & TAKKE CAHUTAPHO-TUTHCHUYCCKHUX YCIIOBHIA.
[TpemycmarpuBaeTcsi, Kak IPaBHIIO, MEXaHHYECKas M (PU3NKO-XHMMHUCCKas
OYHCTKA MOBEPXHOCTHOTO CTOKA. B 3aBHCHMOCTH OT XapaKTePUCTHKH U TpeOyeMoi
CTCTICHH OYMCTKA MOTYT HCIIOJIb30BAaThCs;, PEIICTKH, IECKOJIOBKH, OTCTONHBIC
COOPYKCHHSI Pa3JIMYHBIX THIIOB, AKKyMYJIUPYIONIUE EMKOCTH, (HILTPOBAIbHBIC
COOpPYKEHHsI, (PJIOTATOPBI, COOPYKEHUS JIJISl PEareHTHOW U OMOJIOTUICCKOW OYUCTKH.
O4HCTHBIE COOPYKEHUSI MOTYT OBITH OTKPBITOTO U 3aKPHITOTO THIIOB.
Xo0 pabomeui:
1. BBHIMOTHUTH pacdeT OJHOTO W3 COOPYXKEHHH IO OYUCTKE MMOBEPXHOCTHBIX
CTOYHBIX BOJ. (cM.mpuiiokenue I7).

Tabnuua 6 - Hcxoouvie oannvie

Hcxonuble naHHbIE B3serieHHbIe BelecTBa, MI/J Hedrenpoaykrel, 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
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20 350 40
21 400 45
22 450 50
23 500 55
24 550 60
25 200 65
26 250 70
27 200 25
28 250 30
29 300 35
30 350 40

KoHTpoJibHBbIE BOIPOCHI

1. Ilepeuucnure OCHOBHBIE TPEOOBAHMS K OUMCTKE IMOBEPXHOCTHBIX CTOYHBIX
BOJ.

2. HazoBute coopykeHUsS MEXaHMYECKOM H (PU3UKO-XUMHYECKOM  OYHCTKH
OBEPXHOCTHOT'O CTOKA.

3. HazoBure coopyxeHus OHOIOrMYECKON OUMCTKH IOBEPXHOCTHOI'O CTOKA U
MPUHIUI UX PaOOTHI.

4. Tlepeuncnure criocoObl JOOYUCTKU TOBEPXHOCTHOTO CTOKA.

5. Pacckaxute npuHUUIT pabOThl OYMCTHBIX COOPY>KEHUN HAa BOJOCTOYHBIX CETSX.
6. HazoBuTE OCHOBHBIE CXEMBI OUUCTKH MOBEPXHOCTHBIX CTOYHBIX BOJI.

7. llepeunciute OCOOEHHOCTM pacyeTra MPOU3BOAUTEIBHOCTH  OYUCTHBIX
COOPY>KE€HU MOBEPXHOCTHBIX CTOYHBIX BOJI.

8. TlosicHuTE OCHOBBI pacuera JIOKaJbHbIX OYHCTHBIX COOPYXKEHUI,
Jlureparypa:

1. CII 32.13330.2012 Kananmuzamus. Hapykubie cetu u coopyxenus/I occTpoit
Poccun. — M..:, 2012. — 72c.
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IMPAKTHYECKASA PABOTA NeS

HA3BAHUE MNPAKTUYECKOHM PABOTHI: BLIIIOJHUTE YEPTEXU
OCHOBHbBIX CXEM OYUCTKH ITOBEPXHOCTHbBIX CTOYHbIX BO/I
Leab padoThI:
1. BBINOAHUTH YEPTEK  TEXHOJIOTMUECKOHM CXEMBl  OUYUCTKHU

OBEPXHOCTHOT'O CTOKA;

3Hanus (akTyanuzanus):
— OCHOBHBIE TEXHOJIOTMYECKUE CXEMBI OYUCTKH IIOBEPXHOCTHOIO CTOKA;

YMEHHS:
— BBINOJHATH YEPTEKU OUUCTHBIX COOPYKEHUM;

— TIOJIb30BATHCSA CHPABOYHOM JIUTEPATYPOH.

Teopernueckunii MmaTepuaJ:

HapyxHast noxaeBas KaHanu3aluys MPEIHA3HAYECHA I OPTaHW30BAHHOTO U
JOCTATOYHO OBICTPOTO OTBOAA BBINMABIIMX HA TEPPUTOPUHM TOPOJA  WIIH
MPOMBIIICHHOTO PEANPUATUS aTMOCHEPHBIX 0CAIKOB WJIU TalbiX BoA. Eciu yiauiibl
U TPOE3Jbl TMOKPBITHl YCOBEPIIEHCTBOBAHHOW BOJIOHEIPOHUIIAEMON MOCTOBOM,
HEO0OXO0IUM OBICTPBIM OTBO/I ATUX BOJ, TAK KaK BO BpEeMS CHUJIbHBIX JINBHEH BO3MOXKHO
3aTOIJICHWE YJIWIl M TOJABAJOB 3/IaHUM, pACHOJIOKEHHBIX B HHU3KHUX MECTax.
Hapyxnayro 10 aeByto (BOJOCTOUYHYIO) CETh YCTPAMBAIOT TPEX THUIIOB:

a) OTKPBITOT'O THIIA - JTOK]IEBbIC BOJbI OTBOJATCS o
OTKPBITHIM KaHABAaM WJIM JIOTKAM:

0)  3aKpBITOrO THUIA - JOKJEBas BOJA MOCTYMAET C MOBEPXHOCTH 3€MJIU B
BOJIOOTBO/IHBIE JIOTKH U Yepe3 JOKICTIPUEMHUKH B CETh MOI3EMHBIX TPYOOIIPOBOJIOB,
10 KOTOpPOM OHM H COpachlBalOTCA TI0 HaWKpaTYAHIIMM pPACCTOSHUSM B
OJIFDKaMIMe TanbBETH WK HEITOCPEACTBEHHO B €CTECTBEHHBIC BOJOCMBI,

B) CMEIIAaHHOTO THUMA - COYETAHHE OTKPBITOM W 3aKPBITOM CETU: OTBO

IIOBCPXHOCTHBIX BOJ II0 OTKPBLITBIM JIOTKaAM [0 Omkainiero HOXKICIIPUCMHHKA,
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Jayiee BOJa TIOMAaeT B YIOKCHHBIA B 3eMJI€ 3aKPBITHIA TPYOOIIPOBO M 1I0 HEMY OT
BOJIUTCSI CAMOTEKOM K MECTY BBIITYCKa B BOJOEM.

JloxaeBble CTOKM MEPEKAaYMBAIOTCSI HACOCHBIMU YCTAaHOBKAMU  JIMIIIb B OYE€Hb
penkux ciaydasx. [ns oTBoga atMoc(epHBIX BOJ C IUIOCKHMX KpOBEIb 3JaHUM, a
TaKX€ II€XOB MPOMBIINUIEHHBIX MPEANPUATHN yCTpauBalOT BHYTPEHHHUE BOJIOCTOKH,
pa3MelieHHble B mpeaenax 37aHuid. M3 BHyTpeHHel ceTu aTMochepHbIe OCaIKh OT-
BOJIAT B HAPYKHYIO JI0KIEBYIO KAHAIU3AIIUIO.

[Ipu pa3paboTke cXeMbl OTBEJACHHS W OYUCTKH TOBEPXHOCTHOTO CTOKa C
MPOMBIIUICHHBIX IUIOMIAJIOK HEOOXOAUMO YUYUTHIBATh HUCTOYHUKH, XapakTep H
CTENEeHb 3arpsi3HEHUsI TEPPUTOpUM U aTMocdephl, pasMepbl, KOHPUTYpALUIO U
pensed BomocOOpHOro OacceiiHa, HaJIWYMe CBOOOAHBIX  IUIOMIAJECH  JUIS
CTPOUTENHCTBA OUYHUCTHBIX COOPYKEHUUM U Jip. BeIOOp cXeMbl OTBEJCHUS U OYUCTKU
MMOBEPXHOCTHOTO CTOKA JIOJIKEH OCYIIECTBIATHCA HA OCHOBE OICHKH TEXHUYECKOM
BO3MOYKHOCTH M SdKOHOMHUYECKOMU 11€JIECO00PA3HOCTH CISTYIONINX MEPOTIPHUATHI:

* HCIMOJb30BAaHUS HEOYHUIIEHHOIO TMOBEPXHOCTHOTO CTOKa B CHCTEMax
TEXHUYECKOTO BOJOCHAOKEHHS;

* JIOKaJIM3alMU T€X yYaCTKOB MPOU3BOJICTBEHHBIX TEPPUTOPUM, Ha KOTOPHIX
BO3MOXKHO TIOTIQJIaHWE Ha TOBEPXHOCTHh CHENU(PUUYSCKUX 3arps3HCHUi, ¢ OTBOJOM
CTOKa B IPOM3BOJACTBEHHYIO KaHAIU3AIIUIO UJIA TIOCJIE UX MPEABAPUTEIIHLHON OUYHMCTKU
- B JIOKJICBYIO CETh;

* pa3/eIbHOrO0 OTBEJICHMS MMOBEPXHOCTHOIO CTOKA ¢ BOAOCOOPHBIX IIJIOMIAJICH,
OTJIMYAKOIIUXCS IO XapaKTEPy U CTETICHU 3arps3HEHUs TEPPUTOPUH;

*  CaMOCTOATEJIbHOW OYUCTKHU MOBEPXHOCTHOTO CTOKA;

* TI0/IaY¥ MOBEPXHOCTHOTO CTOKA HA OOIE3aBOJICKUE OYUCTHBIE COOPYKEHUS
JUIS COBMECTHOM C MPOM3BOJACTBEHHBIMU CTOUYHBIMU BOJIAMH OUHCTKH.

Haubonee mnepcrnekTUBHBIM CIIEAYyEeT CUATATh BAPUAHT HCIIOJIH30BAHUS
OYMIIIEHHOTO  IMOBEPXHOCTHOIO  CTOKa B  CHCTEMaxX  IPOU3BOJCTBEHHOIO
BOJIOCHAOXeHUsA. B 3ToM ciydae 1enecooOpa3Ho TMociie aKKyMyJIUpOBaHUS U
OTCTaMBaHUSl HAMPABJIATh MOBEPXHOCTHBIM CTOK JUIS JAJbHEHINEH OYUCTKH U

KOPPCKTUPOBKH HOHHOT'O COCTaBa Ha COOPYKCHHUA BOJOIIOATIOTOBKH.
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Ha xpynHbIX mpeanpusTUsaX, BKIIOYAIONIUX NPOU3BOACTBA C Pa3HOOOPa3HbIMU
TEXHOJIOTUSAMU, IOBEPXHOCTHBIN CTOK C TEPPUTOPUU OTIAECIBHBIX MPOU3BOICTB MOKET
3HAQUUTEIBHO pa3inyatbCcs. B Takux ciy4asx pandOHAIIBHO  HAIpaBIATH
MTOBEPXHOCTHBIN CTOK OTJIIENBbHBIX BOJOCOOPHBIX IUIOMIAJIOK B MPOU3BOJICTBEHHYIO
KaHAJM3alUIo WIK Tepes cOpocoM B JOXKIEBYIO KaHAJIM3AIMIO MOABEPraTh €ro
OpEeABApUTEIBbHONM OYMCTKE. Tak, Ha MAIIMHOCTPOUTEIBHBIX MPEAIPHUATUAX
LEJECO00pa3HO  NpeaycMaTpuBaTh  JIOKAJIBHBIE  COOPYXKEHHs,  HampuMep
He(TETOBYIIKH, JIJIsI OYUCTKHA IMOBEPXHOCTHOTO CTOKA C IUIOMIAJ0K pa3dopa MalllvH,
X PEMOHTA M UCIBITAHUS PA3JIMYHBIX MEXAHU3MOB. Takue COOpPYyKEHUS MO3BOJISIIOT
YAQISATh  OCHOBHOE  KOJMYECTBO  3arpsi3HEHUMM W3 JIOKAJbHOIO  IIOTOKA
IIOBEPXHOCTHOTO CTOKA IMPOCTBIM U OTHOCUTEJIBHO JICLIEBBIM METOJIOM M TEM CaMbIM
o0sieryuTh  paboOTy  ILEHTPAIM30BAHHBIX OYMCTHBIX  COOpyKeHuil. MHorma
11eJ1eCO00pa3HO yCTpamBaTh KOHTPOJIbHBIE €MKOCTH Jii cOOpa MOBEPXHOCTHOTO
CTOKa C OTHAEJIBbHBIX YYAaCTKOB U HalpaBisAThb €ro B JOXKIECBYIO WIHU
MPOM3BOJICTBEHHYIO KaHAIIM3ALMIO B 3aBUCUMOCTH OT Ka4eCTBa.

Takue pemeHuss TPUMEHSAIOTCS HAa  OPEAINPUATHAX  XUMUYECKOM U
HePTEXUMUYECKOU MPOMBINIIICHHOCTH, HA KOTOPBIX B MOBEPXHOCTHBIA CTOK MOTYT
nonajgaTh TOKCHYHbIE mpuMmecu. Cxema OTBEACHUS JOJKHA MpPeayCMaTpUBATh, IO
BO3MOXXHOCTH, CAaMOTE€UYHYK) I10Jayy IIOBEPXHOCTHOTO CTOKa HAa OYHUCTHBIE
COOpYKEHUS.

Cxema OUHCTHBIX COOPYXKEHHI, NPEXKIEe BCEro, 3aBUCUT OT pacxoja,
MOJaBa€MOr0 Ha OYUCTKY, U TpeOyemMoll cTemneHu O4MCTKU. JJ1g CHuXeHus
MPOU3BOAUTEIIBHOCTH OYUCTHBIX COOPYKEHUM CTOK, KakK IPaBUJIO, YCPEOHAIOT.
CreneHb OYMCTKH TOBEPXHOCTHOIO CTOKAa B 3aBUCHUMOCTH OT MPUHSITOM CXEMBbI
OTBEJICHUSI OIpeesieTcs TPeOOBAaHUSIMU K KadyeCTBY BOJbI, HCIIOJIb3yeMOW B
TEXHOJIOTUYECKUX TPOIIeCCax, WM YCIOBUSMH CITyCKa €ro B BOJHBIC OOBEKTHI.
KauectBO BOABI, HCHIONB3YyEMON Ha NMPOU3BOACTBEHHBIC LIEJIM, YCTAHABIMBACTCS B
KKJIOM KOHKPETHOM CJIydya€ B 3aBHCHUMOCTH OT Ha3HA4Y€HHUs BOJbI, TpeOOBaHMIA
TEXHOJIOTUYECKOTO TPOIECCa, MCIOJIB3YEeMOTO ChIPhs, OOOPYIOBaHUS W TOTOBOTO

IIpoaAYyKTa IIPOMU3BOACTBA, a4 TAKIKC CAHUTAPHO-TUTUCHUYCCKUX YCJIOBI/Iﬁ.
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[IpenycmatpuBaeTcs, Kak MpaBUIO, MEXaHWYECKas W (U3UKO-XMMHYECKas
OYMCTKA TIOBEPXHOCTHOTO CTOKAa. B 3aBUCHMOCTH OT XapaKTEpUCTUKH U TpeOyemMoit
CTENEHU OYMCTKH MOTYT HCIOJIb30BATHCS; PEIIETKH, IECKOJIOBKH, OTCTONHBIC
COOpPYKEHHUS PA3JIUYHBIX THUIOB, AKKYMYJHPYIOIIHE EMKOCTH, (DUIBTPOBAJIbHbBIC
COOpY>KeHUs, (JI0TATOPbI, COOPYKEHUS JIJIsl peareHTHOM M OUOJIOTrHYECKON OUHCTKHU.
O4nCTHBIE COOPYKEHHSI MOTYT OBITh OTKPBITOTO M 3aKPHITOTO TUIIOB.

Xo0 pabomui:
2. BbIOpaTh CXeMy OUMCTKH IMMOBEPXHOCTHOTO cTOKa (cM.mpuiioxeHue B);

3. BBINONHUTE YepTex BEIOpaHHOH cxeMbl (cM.Ipuiiokenue B ).

Hcexoonwie oannuie:

— BreimonHeHHbIe paHee pacyeThl (mpakTudeckoe 3aHsTue Nel).

KonTpoabHbIE BONPOCHI

1. Ha3zoBuTe OCHOBHBIE CXEMBI OYMCTKU MOBEPXHOCTHBIX CTOYHBIX BO/I.
2. llepeuncnure TOCTOMHCTBA U HEAOCTATKH KAXKIOW U3 CXEM.

3. OOBscHUTE CBOI BHIOOP CXEMBI.
Jlureparypa:

1. CIT 32.13330.2012 Kananuzamusi. HapyxxHbie cetu u coopyxkenus/['occtpoit
Poccun. — M..:, 2012. — 72c.
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IMPAKTUYECKAS PABOTA Ne6

HA3BAHUE IMPAKTUYECKOM PABOTDI: PACYET
[MPOU3BOAUTEJIBHOCTU OYUCTHBIX COOPYXEHMIA
I[TOBEPXHOCTHBIX CTOUHBIX BO/]
eab padoThI:
1. OcBoUTh METOJIMKY BBIMOJHEHUSI pacyeTa MPOU3BOIUTEIBHOCTH

COOPY’KEHUM 110 OYUCTKH MOBEPXHOCTHBIX CTOYHBIX BOJI.

3HaHus (aKTyann3anus):
— TpeOOBaHMS K CTEMEHN OYUCTKH TTOBEPXHOCTHOTO CTOKA;
— 3HaTh MOPSAIOK pacyera.

YMEHHUSsI:
— BBINOJHSATH PacyeT MPOU3BOAUTEIILHOCTH OYUCTHBIX COOPYKEHUM;

— MOJB30BaThCs TAOJUIAMHU U CIIPABOYHOM JINTEPATYpPOH.

Teopernueckunit MaTepuas:

Cnemyer pasziduaTh Y4YacTKH CE€TH OOIIECIUIaBHOW  KaHAIM3alMu  J0
JMBHECITYCKOB M MoOcJie HUX. MeToj| pacueTra CeTHh OOIIECIUIaBHON KaHAJIU3alUK C
nuBHecyckamu, paspadoran JIJHUN AKX.

KonnuecTBo )kutenel B HaCEJICHHOM MyHKTE orpeensercs no gpopmyne

N=F-P,
rae F - mromanas 3acTpoiikuy, ra;

P - mI0THOCTH HACeJIeHUs, Yell/Ta.

Pacuetnblii pacxon (Qogu, JI/C, HA y4acTKE CETH A0 HEPBOro JMBHECITYCKa

paBeH cymme ObITOBOTO Qgpy, MPOM3BOACTBEHHOrO Qpp 1 10XkeBoro Quosxn

pacxo/ioB:

Q06Lu = Q6piT + an + QI[O)KI[.

CeTb MpOBEPSIOT TAKXKE HA PACXOJ B CYXYIO MIOTOY

Qcyx= Q6pir + Qup



B cyxyio moromy CKOpOoCTH TMOTOKa B CETH HE JOJDKHBI OBITh MEHbIIIE
JOIYCTUMBIX ISl OBITOBOM CETH.

KonuuectBo moxaeBoil Bojbl, cOpachiBaeMOW uepe3 JMBHECIYCKH, PaBHO
MPOM3BEICHUIO PACYETHOIO pacxojla B CyXyl TMorogy Ha KkoddduimeHt
paz0aBnenus. Eciam pacxon npeBbIaeT 3Ty BEIMYHUHY, TO U30BITOK cOpachiBaeTCs 1O
JIMBHECITYCKY B BOJIOEM.

PacuetHsblil pacxo, j/c, Ha y4yacTKe KOJUIEKTOpa Mmocie Jito00oro JIMBHECITyCKa

onpenensiercs no Gopmyie

Qo = No(Qxos + an )+Q1
rie  Q; - pacxom JOXKIEBBIX BOJ C IUIOIIAJH, PacoIOKCHHOU HIDKE
muBHecnycka.([Ipaktnueckoe 3anstre Nel).
Ng - ko3 urment pazodasnenus, 1,5-3,0.

[TonHb1 pacxoa Ha Y4aCTKES HMIKC JIMBHCCITYCKA OIIPCACIIACTCA 110 (1)OpMy.TI€

Qo6 = No(Qxos + Qup)+Q1+ (Qxos * Qup)

Cnenyer uMeTb B BHJAY, YTO BECh pPacxojJl cOpoca YCIOBHO OTHOCHUTCS K
JIOKJIEBBIM BOJIaM, TIO3TOMY PAacXobl OBITOBBIX BOJ CYMMHPYIOTCS 6€3 yuera cOpoca
Ha JINBHECTTYCKE.

PacuérHble pacxoabl CTOYHBIX BOJ OT HACEJEHHS OIPEACISIIOT IO PACYETHOMY
KOJIMYECTBY HACEJCHHS U HOpMaM BOJOOTBEICHUS C YYETOM KOA(D(OUIIMEHTOB
HEPABHOMEPHOCTH TMOCTYMAIOIIUX CTOYHBIX BOJ HAa CTAaHOUID W C Y4ETOM
IIEPCIIEKTUBHOT'O Pa3BUTHS HACEIIEHHBIX ITYHKTOB:

-CYTOYHBIC pacxoabl OBITOBBIX CTOYHBIX BOJ

. Np P Kcy’r
1000
rne K,=1,2 - xod>hpduumeHT CyTOYHOM HEPABHOMEPHOCTH, ONpENENsieTcs B

coorBerctBuM ¢ 1m.2.2. CII 32.13330.2012 Kanaimszaums.  Hapyxksele cetm u
COOPYKEHUS;

- YaCOBBIC PacXo/bl
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qH ’ Np ’ K06u4
1000

rne Kooy - 00mmii x0odpQPUIMEHT HEpaBHOMEPHOCTH NPUTOKA CTOYHBIX BO[I,

Q=

onpenensiercss mo Ttabdn. 2 CII 32.13330.2012 Kanamuzamusi. HapyxHbie cetu u
COOPYKEHHS.
Np - pac4€THOE YUCIIO XKUTENIEH ropoaa.
Jsx- HOpMa BOJIOOTBEJICHUS HA OJHOTO KUTEJNS, JI/CyT-uell.
Pacxon mpon3BOACTBEHHBIX CTOYHBIX BOJI ONPEIEISAETCS COTJIACHO 3aJaHUIO.
Xo0 pabomeui:
1. Onpenenutb KOJIMYECTBO KUTEJICH B HACEIEHHOM IyHKTE.
2. OmnpenenuTh pacyeTHBIA Pacxoj] OBITOBBIX CTOYHBIX BOJI.
3. OmpenenuTs pacyeTHBIN pacxo]] Ha Y4acTKe CETH J0 NMEePBOTr0 JUBHECITYCKA.
4. OmnpenenuTh pacyeTHBIN pacXxo]l Ha y4acTKe KOJUIEKTOpa MOocje JIMBHECIYCKa.
5. OmpenenuTs MOTHBIM PAcXo/] HA YYACTKE HUXKE JTUBHECITYCKA.

Tabnuua 7 - Hcxoouvie oanmbvle

Howmep [TnotHocth | Ctenenb | Pacxon Howmep [TnotHocts | Crenens | Pacxon
BapUaHTa | HaceleHus | O6imaroyc- | MpOM3BOJI- | BApHAHTA | HaceleHus | Ojaroyc- | MpOM3BOJ
TPOWCTBA | CTBEHHBIX TPOMCTBA | CTBEHHBIX
CTOYHBIX CTOYHBIX
BOJI BOJL
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
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IMPAKTUYECKAS PABOTA Ne7

HA3BAHUE MNPAKTUYECKOM PABOTBI: PACYET JIOKAJIbHBIX
OYMCTHBIX COOPYKEHUN
Leab padoThI:
1. OcBoUTh METOJUKY BBIMOJHEHHUS pacyeTa JIOKAJIbHBIX OYMCTHBIX
COOPYXKECHUU.
3Hanus (akTyanuzanus):

— OCHOBHOC 060py,Z[OBaHI/IC JJOKaJIbHBIX OYHNCTHBIX COOpY)KCHHﬁ;

3HATh IIOPSAOK pacyera.
yMeHHMS:
— BBINOJHATH NOAOOP OYUCTHBIX COOPYKEHUN;

— TI0JIb30BAThCS CHPABOYHOM JIUTEPATYPOH.

Teopernuecknii MmaTepuaJ:

OuucTHBIE COOPYKEHHUS 11 CTOKOB JIMBHEBOW KaHAJIM3aIlMHd HEOOXOIUMBI B
TeX MECTaX, I'/Ie 0CO00 HAKAILUIMBAIOTCS JIOXKIAEBbIC ITOTOKH HJIM TalOIIME CHera. JTo
MOTYT OBITH KPBIIIM JIOMOB, JOPOTU C MX YKJIOHAMH, CIOPTUBHBIC IUIOMIAAKU U
JIPYTUE COOPYKEHUS W WHAKECHEPHBIC MOCTPOWKH, IJI€ BO3MOXKHO 3aTOIUICHUE H3-3a
JIMBHEBBIX CTOKOB.

B ocHOBHYIO 3a1a4y JTUBHEBON KaHAIM3AIMKM BXOJIUT COOP CTOKOB JIOXKICBOM U
TQJIOW BOJbI, OYMCTKA OT BPEIHBIX BEIIECTB W 3arpsA3HCHUN, a 3aTE€M, BBIBOJ]
OYMIIIEHHOW BOJBI B BOJIOEMBI, PEKU U 03€pa.

OuwnieHne MPOu3BOAUTCS OT HE(PTEPOTYKTOB, TBEP/IBIX B3BEIICHHBIX YACTHII,
a TaKK€ XMMUYECKUX 3arpA3HCHUMN.

Benp Boja mo myTv B CENTUK WIH APYTyl0, KAKyl0 OUYMCTUTEIIBHYIO €MKOCTh
HaOupaeT OOJIBIIIOE KOJWYSCTBO XMMHUYECKOM M Hepas3inaraeMoM Ips3u, KoTopas He
MOYET MPOCTO TaK MEPETEKATh B BOJOEMBI U 3arpsi3HATH OKPYKAIOIIYIO IPUPOAHYIO

cpeny. Oco0eHHO, 3TO KacaeTcsl TOPOACKUX JTMBHEBBIX CTOKOB.
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Pucynox 3 - JlokanbHbIE OUHCTHBIE COOPYKEHUS
BonbIIMHCTBO COBpeMEHHOTO 00OPYAOBAaHUSA MO OYHCTKE JTUBHEBBIX CTOKOB
o0JazaeT psiioM MPEUMYIIECTBEHHBIX (PYHKIIMOHAIBHBIX YCTPONUCTB U KOHCTPYKIUH,
KOTOPBIE C YCIIEXOM CHPABIISIFOTCS C PSIIOM 33]1ay:
. YIEPKUBAHKUE U OCAXKUBAHUE I1ECKA;
. yllaBIuBaHuEe He(PTEOpOAYKTOB W3 BOJAbl INpU  I[OMOIIU
Maca00eH30pa3IeTUTENs;
. copOMpOBaHME KAHLEPOIeHHBIX M XUMUYECKUX BEIIECTB IPH

oMoy (puibTpa;

. JIOOYMCTKA;

. cOOp B MOCICOYMCTHON KOJIOACI] U MPOBEPKa BOJBI HA CTEICHb
YHUCTOTHI;

. BBIBOJI OUHMIIEHHOW M 00e33apa)K€HHOM BOABI B BOJOEMbBI, PEKU
WJIH TIOJISL.

HopmatuBamu  3akoHomatenbctBa P®  ocobo  mpemycMarpuBaeTcs
yCTaHABJIMBAThH JIUBHEBBIC OYMCTUTEIIbHBIC COOPYKEHHS B MECTaX, TJI€ €CTh OOJIbIINE
PUCKH 3arps3HEHUs TPUPOAHOM Cpelbl U CKOIUIEHUE JIOJEH, MPOU3BOJCTBEHHBIX
MIPEANPUATHNA, MAIITUH ¥ aBTOTPACC, BHIOPOCOB XUMHUKATOB B aTMOCHEDY.

DT cuCTeMbl TIO MPUHIUIY PAOOTHI OYEHb CXOXKM KaHAIM3AIMOHHBIMU
CEeNTUKAMH, (PYHKIMS KOTOPHIX HE TNPOCTO MPUHUMATh U XPAHUTHh OBITOBBIE
HEUYUCTOTHI, HO TAK)K€ OTCTaMBaTh WX, OUMILATH B HECKOJIBKO ATAIOB, a 3aTEM uYepes

(GuIBTPHI BEIBOAUTH B IOYBEHHBIN TPYHT.
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Taxke W 37eCh, B TaKUX CHCTEMaX, KaK JIOKAJbHBIE OYMCTHBIC COOPYKCHHSI,
JIOKJIeBasi M Tajasl BOJAA, CMBIBAIOIIAs 32 COOOM Pa3Iu4HBIA MyCOp, BCEBO3MOKHBIC
MacJia, IPOMBIIIUICHHBIE OTXObI, HEPTEIPOAYKTHI, yCTAPEBIIINE CTPONMATEPHUAIIBI.

JlokanbHBIC OYMCTHBIE COOPYKEHUS BKITIOYAIOT B C€0sT TAKHE DJICMEHTHI:

e Kamepa pasJeJIeHHsI IIOTOKa CTOYHBIX BOJI;

e AKKyMYJIHPYIOIIAs EeMKOCTb;

e YJIOBUTEIIH W PA3ACIUTEIN BOJABI OT Tecka, HepTH, Macia, Kpacku, OCH3UHA U

JPYTUX TSHKETBIX JKUKOCTEH;

o copOupyroumii GUIbTp;
o KOHTPOJIBHBIA pe3epByap B BHUAC KOJOJIA, TAe OepyTcs MpoObl HA CTEIICHD

OUMIIEHUS BOBI.

Kamepa pazoenenus nomoka

Takue KOHCTPYKIMH HY>KHBI JIJIs1 TOTO, YTOOBI MO>KHO OBUIO 32 OAMH pa3 MPUHATH
OOJIBIIIOE KOJMYECTBO BOJISIHBIX MOTOKOB. A 4TOOBI cHCTeMa He Obliia MeperpykeHa,
BOJIBI TTOCTYTIAIOT B CIEIUATBHYIO KaMepy, T TMOPIIMOHHO Pa3ICSIOTCS U MOAAI0TCS
B COpOIIMOHHBIC U (PUITBTPAITMOHHBIE KAMEPHI.

[To moaBomsAMIEMy K OYHCTHOMY COOPYKCHHIO KOJUICKTOPY WM TPyOaM CTOKH

MOJAOTCSl B EMKOCTh Pa3/IEIUTEIbHON KaMepHI.

obumit CToK
—_— e

Pucynok 4 - Kamepa pazaeneHus noToka CTOYHbBIX BOJ
Ecnu ypoBeHb oOBeMa BOABI MPEBBINIACTCS, TOTJA JIMIIHAE CTOKH dYepes
OTIpeIeTICHHBIA YYaCTOK TPYyOOIpOBOIa COPACHIBAIOTCS HAMIPSAMYIO B OOBEKT cOpoca
JUBHEBBIX CTOKOB, KOTOPHIE CHOBA MOTYT IOMACTh CJIEAYIOIIUM YXKE 3aX0JIOM B

Kamepy.
37



AKKyMynaupynowaa emKocmp
OYHKIMS aKKyMYJSAIAA COCTOMT B TOM, YTOOBI Ha KaKOe-TO BpPEeMs 3aJepiKaTh
YacTh JIMBHEBBIX CTOKOB, YTOOBI yO€peub BCIO CUCTEMY OT MEPErpy3KH, OCOOCHHO B

MepruoAbl JOKIJINBBIX CC30HOB UJIN CHIIbHBIX JINBHEH.
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PucyHok 5 - AKKyMyJIHpyOIIasi EMKOCTb JIMBHEBBIX CTOKOB

Takasg eMKOCTb OCBOOOXZAETCS OT BOJbBI IOCTENEHHO [0 MEpPE YyracaHus
MHTEHCUBHOCTU A0XKIA. Bpems g cOopa TMBHEBBIX MOTOKOB U HAINOJHEHUE TaKOH
€MKOCTH 3a CYTKU IPU3HAHO CaMbIM ONTUMAJIbHBIM.

AKKyMyJUMpYIOIIME €MKOCTH, IO OOJBIIOMY CYETy, CIyXaT pe3epBHBIMU
KaMepamH, KOTOpbIe IPUHUMAIOT IIOTOKH BOJ B HEMPEABUACHHBIX 00bEMax.

Ileckoynosumens

Takue pezepByapbl B OUHCTHBIX COOPYKEHUAX MTPOCTO HEOOX0AUMBI. VX QuiibTpsI
pa3paboTaHbl CIENHUATBHO TaKUM 00pa3oM, 4TOOBI MOXHO ObUTO 3(()EKTUBHO U
MaKCHUMaJIbHO 3a/iepKaTh MECOK.

OpnHako OHM YAEP>KUBAIOT HE TOJBKO MECOK, HO U MHOTHE APYrvue MUHEpPAJbHbIE

yacTHIBl Ha 65-75%, HaXOaSIIIUXCs BO BCEM CTOYHOM Macce.
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PucyHok 6 - IleckoysoBuTeENb
31ech NPUHLMI padOThl TaKOB, 4YTO MECOK 3aJEp’KUBAETCA NPU MOMOUIU
TOPMOXEHUSI CKOPOCTH MTOAA4YX BCEW JIMBHEBOW MACCHI:
¢ B IIEPBOM OTCEKE MECKOYJIOBUTEIS TSXKEIIbIE YACTUIBI OCAXKUBAIOTCS CPa3y;
e BO BTOPOM — IOJ BO3ACHCTBUEM IIACTMACCOBBIX IIJIACTHH, PACIIOIArAFOLINXCS
IOJ1 OIIPEIEIIEHHBIM HAKJIOHOM, ITECOK CITOJI3AET BHU3;
e B TPETHEM — OUHUIICHHBIE OT IIECKA CTOKM CAMOTEKOM IONaJar0T B CIEAYIOIIHMA
OTCEK.
[leckoynOBHUTENb OUMILAIOT OT OCAJIKa MPU MTOMOIIN ACCEHU3aTOPHON MAllIUHBI.
Hegmeynosumenw
YerpolicTBo He(TEyNOBUTENS MO3BOJSET Pa3AeiiaTh U OYMIIATH BOAY OT JIHOOOTO
Macia, OeH3MHa, KEPOCUHA U MTPOUYUX JKUPHBIX KUAKOCTEH, TSHKEIEEe U MIIOTHEE BOJIBI.
31eck paboTalOT IPaBUTALMOHHOE TOJI€ U TAaKOE SIBICHHE KaK KOAJUCLEHLUS —

CIIMAHHAC )KUPHBIX KaIICJIb UK YaCTHUILL ITYTCM IIPUTAKCHUS.

Pucynox 7 - Hedreynopurens
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Bce wactuiel Macen, OeH3WHA WM PYTUX HEPTETPOIYKTOB OJDKHBI MPOUTH
KOAJUCIIEHTHBIA MOJyJIb, K CTEHKaM KOTOPOTO W TPIJIHAIIAIOT, COCTUHSIIOTCS MEXKITY
co0oH, 00pa3yroT KpPyMHBbIC KOHIJIAMEPATHI, BCIUIBIBAIOT HAa IOBEPXHOCTh, a 3aTEM,
YAQISIOTCS B TIEPUOJIbI OUUIIICHUS HEPTEYTOBUTEIIS.

B mepBoM oTceke, Kak M B IIECKOYJIOBHUTEIIC, YMCHBIIACTCS CKOPOCTh
MOCTYIAOIINX JIMBHEBBIX CTOKOB, TJI€ B3BEIICHHBIC YaCTHIIBI OCEIAOT.

Btopoif oTcek — 3TO M €CTh KOATUCIEHTHBIM MOJIYJb, TAE YAaCTHIBI JKAPOB
YKPYIHSIOTCS U BCILTBIBAIOT.

A B TpeTheM OTCEKE IMMPOMCXOJWT TO K€ CaMoe, YTO M B TIECKOYJOBUTEIEC —
OYHIIIEHHBIC BOABI COOMPAIOTCS U TOAIOTCS B CICAYIONIYIO KaMepy Ha TabHEUIITYIO
00paboTKYy.

Copoyuonnwtii punomp

Takue GuIbTPHI IPUMEHSIOTCS JJIs1 JOOYMCTKH JTUBHEBBIX BOJI, YTOOBI IMOJATh UX
IIOTOMY B KOHTPOJIBHBIN KOJIOJIEII.

37eCh CTOKM OYHIIAIOTCS OT TOHKHUX M OYCHb MEJKHX B3BCIICHHBIX YACTHII, a

TaK)Xe OT HEPTEIPOYKTOB C BRLICOKMMU OIIEHKAMHU AMYJIbIUPOBAHHUS.
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Pucynox 8 - CopOrmonHbIi GUIBTP
Croii TBeporo copOeHTa BNHMTBHIBAET M IIOTJIOIIACT BCE BPEIHBIC BEICCTBA, H
MpOCaYMBacT OYMIICHHYIO BOJAY B BOJONPUEMHBIA KoJyionen. B a3Ttom croe
MPUCYTCTBYIOT aKTHUBHBIC YIJIM PA3IMYHBIX MapoOK, MOITOMY COPOCHT SIBIISETCS

OKOJIOIT'MYCCKH YHUCTBIM.
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OunieHHast Boja cOpacbIBaeTcsi B BOJOEM.
Xo0 pabomui:
1. BolmonmHUTh TOMO0OpP JIOKAJIBHBIX OUYUCTHBIX COOPYXEHUU  MOJB3YSCh

pecypcaMy UHTEpHETA.

Hcexoonwvie oannvie
[To n3BeCTHOM TPOU3BOAUTEIHHOCTH BHITIOTHUTH TI0100p JTOKATBHBIX

OUHCTHBIX COOPY>KEHUH.

KOHTpOJIl)HI)Ie BOIIPOCHI

1. TlosicHUTE OCHOBHI pacueTa JIOKATBHBIX OYMCTHBIX COOPYKCHHIA.
2. Ot yero 3aBUCUT HAJIMYKE PEIICTOK HAa OUYUCTHBIX COOPYKEHHUAX ?
3. OnuimmTe IPUHIKIT Pad0Thl KOAUTUCIICHTHOTO (PHIIBTpA.
Jlureparypa:
1. CIT 32.13330.2012 Kanamuzamus. Hapyxabie cetu u coopykenus/I'occTpoit
Poccun. — M.:, 2012. — 72c.

2. Pecypcwl unTepHera.
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JIABOPATOPHAS PABOTA Nel

HA3BAHUE  JIABOPATOPHOW  PABOTHI: HCCJIEJJOBAHUE
3ATPSI3HEHUIT  TMTOBEPXHOCTHOI'O  CTOKA C  CEJIMTEBHBIX
TEPPUTOPU U TUIOLIAJIEM MPOMBILIJIEHHBIX IUIOLIAJIOK IIO
OUBNKO-XUMUUYECKUM XAPAKTEPUCTUKAM CHETA

eab padoThI:
1.  yCTaHOBUTH  KOJIMYECTBO  (POHOBBIX  3arpsi3HEHUA B
MTOBEPXHOCTHOM CTOKE MO (PU3UKO-XUMUYECKUM XapaKTEPUCTHKAM CHeEra.
3HaHus (aKTyanu3anus):

— MeToJuKy omnpeaeneHus pH Tanoro cHera;

MMOPAAOK OIPCACIICHHA KOJMYCCTBA OPTraHUYCCKHUX HpHMCCCfI B CHETC,

— HOPAOOK OIIPCACICHUA COACPKAHNA NOHOB XJI0PA,

IpaBuUJia OLEHKH COJIEPKaHUsI B CHETE CYJIb(aTOB.

YMEHHUSsI:

— YCTaHaBIIMBAaTh KOJWYECTBO MEXaHWUYECKHX TpPHMECEH B CHere (3ambUICHHOCTH
MECTHOCTH);

— omnpenenars pH Tamoro cHera,;

— OIICHUBAaTh KOJIMYECTBO OPTaHUYECKUX MPUMECEH B CHETE;

— OILICHUBATh YPOBHS OKUCH yTJIepoja B BO3/IyXe BOJIU3HU MECT 0TOOpa mpo0 CHera;

— OIICHUBATh COJIEPKaHMS HOHOB XJIOpa Ha 00CIIeTyeMO TepPUTOPHH;

— OMNpeAeNsTh pachpelesicHue COJACPKaHWs HWOHOB KalbIMs W MarHus Ha

BBIOpAHHOUN TEPPUTOPUH;

— OLICHHMBATb COACPIKAHUS B CHEI'C CyJ'IB(i)aTOB.

Teopernueckuit MaTepuas:
O1eHKa 3arps3HEHUs OKPYIKAIOIIEH CpeIbl MO CTETNICHU 3arps3HEHUS] CHEXKHOTO
MOKPOBA SABJISIETCA IIMPOKO MCMOJIb3YyEMBIM BO BCEM MHPE MPUEMOM MPOBEICHUS

MOHHMTOpPHHTA OKpy:karomien cpenbl. [logoOHbIe nccaenoBaHusl OCYIIECTBISIOTCS BO
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MHOTHX CTpPaHaX M IMO3BOJSIOT TNOJY4YaThb YETKYI0 KAPTUHY SKOJOTHYECKOU
00OCTAaHOBKM Ha 3HAYUTEIBHBIX TEPPUTOPUSX B TEUCHHE psAa JeT. Pe3ynabTaThl
oOcreoBaHUsS TI0 CTEMEHM 3arps3HEHUs] CHEKHOTO IIOKPOBa HMMEIOT BaKHOE
MPAKTUYECKOE 3HAYEHUE U NPEIOCTABISAIOT YYallUMCS BO3MOXHOCTb ONPENCIIUTH
3arps3HEHUE TIOBEPXHOCTHOTO CTOKA C CEIUTEOHBIX TEPPUTOPUM M ILIOIIAJICH
MIPOMBIIUIEHHBIX IIOMIAIOK.

QDonosvlm  3acpsA3HeHueM — CHe2a  SIBISIIOTCA  TBUICBBIE  3arpA3HCHUS,
HEPABHOMEPHO OCAXIAOIIMECS B 3aBUCUMOCTH OT YPOBHS 3arpsi3HEHHOCTHU
aTMoc(depbl U HaIpaBJICHUS] TOCTOJICTBYIONIUX BeTpoB. OCeBIIME YaCTHUIBI MBUIA BO
BpeMsl OTTENeleil M BECEHHEr0 CHETOTasiHUSI CMBIBAIOTCS B BOJIHBIE OOBEKTHI.
BennunHa mbIIeBOTO 3arpsA3HEHUS ABJISACTCA YMEPEHHOW W HE CIUIIKOM 3arpsi3HSET
IIOYBY U BOJBI.

Jloxanvnvie 3acpAazHeHuss cHeea CBA3aHBI C HAKOIUIEHUEM 3arps3HSAIOIIMX
BCILIECTB TPH HECBOCBPEMEHHOM YyOOpKEe Mycopa B MeCTax €ro HMHTCHCHBHOTO
oOpa3oBaHusl (PIHKHU U T.1.). BeCHOM 3TU CKOIUIEHHUS] MEJJICHHO TalOT, HHTEHCHUBHO
3arpsi3HsAs MOYBY U BOAY HA JIOKAJIbHO OrPAHUYECHHBIX YYACTKAaX.

Hanbomnee 3HAYMTENbHBIMU W OIMACHBIMM SIBJSIIOTCSl 3arpsi3HEHUSI CHEra Ha
Joporax, riae, KakK MOKa3bIBAIOT W3MEPEHUS, CHEr 3arps3HAETCS
IMPOTHUBOTOJIONEIHBIMA PEareHTaMiM W OCOOCHHO CHJIBHO, HMMEIOIIMMH BBICOKYIO
TOKCUYHOCTh, HedTenpoaykTaMu. VIMEHHO OSTHM  3arps3HEHHS  OKa3bIBaIOT
JeCTa0UIN3UPYIOINIee BIUSHUE HA BOJHBIC DKOCHCTEMBI, Jeias WX OMAaCHBIMH IS
YeJI0BEKa.

3arpsi3HeHHe cHera He()TenpoIyKTaMu BbI3bIBAETCS MHTEHCHBHBIM JIBUKEHUEM
TpaHCIIOPTa W  MOPO3HBIM BBIBETPHUBAHHEM  ac(albTOBBIX TOKPBITHA TIPH
BO3JICCTBUU TPOTUBOTOJIOJNEIHBIX CMECEW U OTCYTCTBHU IMOCTOSHHOIO CHEXKHOIO
MOKpOBa (0O0JIBIIOE KOJIMYECTBO €KETOIHBIX [IUKIOB 3aMOPAKMBAHUS M OTCTAaMBaHUS,
HaMHOTO MPEBBIMIAIONIEE MOPO30CTOMKOCTh MOKPBITHS).IIpoayKThl BBIBETpHUBAHUS
acasibTa OCaXJIAOTCS Ha JHE BOJOTOKOB M BOJOEMOB, BBI3bIBAs OTpPaBJICHUE

TOKCHUKaHTaMH Bcel TpO()HUUeCKoi e SKOCUCTEMBI.
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Obopyoosanue: (POTOIIEKTPOKOIOPUMETP, TUIOCKOJOHHAS KOJ0A, XHUMHYECKas
BOpOHKa, OyMaxHblii (unsTp, mpoOupku, ¢apdopoBas uyamika, CTEKISHHAs

najiouka, MepHas kojioa (50 M) U peaKTHBBI.

Xoxa paéoThi:

1. Ilepen HayanoM HCCIEIOBAaHUSL COCTABISIOT CXEeMy O0OCIeyeMOil TeppUTOPUU
C YKa3aHHEeM BBIOPAHHBIX MECT 0TOOpa CHEra, OCHOBHBIX 3IaHUIN M COOPYKEHUN U UX
Ha3HaueHusd. Mect otOopa npob cHera A0HKHO ObITh HE MeHee 10.

2. OpueHTHPYSICh 1O CXeMe, OTOMPAIOT 00pasibl CHETa B BHIOPAHHBIX MECTax Ha
IIOIAKaX pa3MepoM He MeHee | M°. KoraecTBo CHera JOKHO COCTABIATH CBBIIIE
600-800 r. B kadecTtBe eMKocTell It cOopa CHera YyJIOOHO IIOJB30BaTHCSA
MOJIUATUICHOBBIMU OyThUISIMU Ha 1,5-2 71 U3-TIOA MUTHEBON BOJBI, JI1 YETO Yy HUX
OTpE3ar0T HOXKHUIIAMU BEPXHIOIO CY>KHBAIOILIYIOCS YacTh (CHET B €MKOCTH JOJDKEH
ObITh TJIOTHO yTpamMOoBaH). Kaxpas eMKOCTh J0JKHA ObITh MPOHyMEpOBaHa B
COOTBETCTBHM C HOMEpaMH MECT 0TOOpa mpoO CHera, HOMEpP 3aKPEIUIeH Ha €eMKOCTH
CKOTYEM (7151 HyMepallui MOXKET ObITh UCTIOJIb30BAH TAKKE JICUKOTUIACTHIPS ).

Jlns TasHUA CcHera coOpaHHbIe OOpas3lbl OCTaBIAIOT TpPU KOMHATHOMN
TEeMIIepaType 10 Cienyroniero 3ausatus. B geHb cOopa oOpas3IoB cHera CTYJICHTHI
TOTOBAT K CIEAYIONIEMY 3aHSATHIO CKIIamdaThie (GUIbTPHI, TIIOCKOIOHHBIE KOJOBI U
XUMUYecKkue BOpoHKHM. Kaxnpii cknmamgyateli  QuiIbTp  B3BEIIMBAIOT  HA
aHAIUTHYECKUX Becax. Bec OyMmakHoro ¢uiabTpa W HOMEp NPOOBI 3aMKMCHIBAIOT HA
Kpato ¢unbTpa Kapanjamom. l[lapamiensHo HYMEpYIOT IUIOCKOJIOHHBIE KOJOBI B
COOTBETCTBUM C HOMEpaMu Ipoo.

3. Bo Bpemsi otOopa mpobd cHera CTyIEHTHI ONMPEACIISIOT KOHIICHTPAITUIO OKHCH
yriepojia, MCHOJIb3ysl Ta3zoaHaiauzatop «naH». Pabora mnpubopa oOCHOBaHAa Ha
M3MEHEHHH DSJIEKTPONPOBOJHOCTH PACTBOpPA CEPHOM KHCIOTHI MPU MPOIYyCKaHUU
aHaJIM3UPYEMOT0 BO3/lyXa Yepe3 ANEKTPOIUTHUECKYIO STUCHKY.

4. Onpenenenue 3anbUieHHOCTH TeppuTopuu. [lociie Toro kak CHer pacrasii, ero
GUIBTPYIOT Yepe3 MpeIBapUTEILHO B3BEIICHHBIM CKIAAYaThil (UIBTP, MEPEHOCS

0Ca/IOK KOJMYECTBEHHO Ha (PUIBTp, IJS YEero MCMOJb3YIOT MNPOPUILTPOBAHHBIN
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pacTBOp TaJIOTO CHera. M3mepstoT 00beM Tajoro cHera Kaxaoil mpoObl. bymaxkHbie
OUIBTPHI MOMEIIAIOT B CYNIMIBHBINA mka, HarpeTslii 10 Temmeparyps 60-80 °C,
WIA OCTaBJSIIOT NPU KOMHATHOM TeMmmeparype 1o cienyromero 3aHsatus. Ilocne
BBICYIIMBAHUS (DUIBTPHI B3BEIIMBAIOT M OMpPEAETSIOT Maccy ocanka. Ilockonbky
00BEM TaJIOrO CHEra BO BCEX OOpas3lax pasHblil, TO, Ui TOrO YTOOBI MOYKHO OBbLIO
IPOBECTU CPaBHUTEIIBHYIO OLEHKY 3albUICHHOCTH TEPPUTOPUH, KAKIYIO BEIUUYHUHY
MEPECUUTHIBAIOT HA 1 J1 (Kr) TaJIOrO CHera:
Konuuecmeso nvinu na ke cneea = macca ocaoka 1000/06vem manozo cHeea.

5. Onpenenenue pH Tanoro cHera. B pabote ucnonb3yroT HHIUKATOPHYIO Oymary
(uaTepBan pH 1 -14) wiu pH-metp; pH Tanoro cHera MOXHO OIpeIETUTh BO BpeMs
(UIBTPOBAHHUSL.

6. OnpeneneHue BeIMYUHBI TOTJIOMICHUS OPraHUYECKUX IPUMECEH.

KonuyecTBO oOpraHM4ecKkux NPUMECEH MOMXHO ONPEIeINTh, MOKa MPOUCXOAUT
(uIbTpOBaHME TAJNOr0 CHEra. JTO 3HAYEHHE OIICHUBAIOT 110 BEJIMYUHE MOTJIOLIECHUS
CBETOBOI'O MOTOKAa OPraHMYECKUMHU BeleCTBaMU Mpu 364 HM, KOTOPOE IPOUCXOAUT

B COOTBETCTBUU C 3aKkOHOM byrepa-Jlambepra-bepa
D = Igly/l. = zCl,

rae D'- ontudeckas miaoTHOCTH pacTBOPa; 1y - HNHTEHCHBHOCTD CBETA, MAJAAIOIIETO Ha
pacTBOp; /. - MHTEHCUBHOCTH CBETAa, MPOIIEANIET0 Yepe3 PacTBOP; & - MOJSPHBIN
K03 unueHT cetonoramenus; C - KOHLEHTpalMs pacTBOPEHHOTO BELIECTBA, I-
MOJIB/JT; / - TOJIIIMHA CJIOSl pacTBOpa (TOJIIIMHA KIOBETHI), CM.

JlanHOoe wHccnenoBaHuE MPOBOJAT MPU MOMOUIM (HOTOIIEKTPOKOIOPUMETPA,
OpPUHLIMIT paboThl KOTOporo cienyromuid. Kojopumerp nMeeT aBa KIOBETHBIX
OTJIEJICHUS: OJTHO - JUISI UCCIIEyEMOTO PacTBOpa, APYroe - sl paCTBOPUTEIISL.

[lepBoHayalbHO B KIOBETHOE OTHEJIECHUE J[JI PACTBOPHUTENS MOMELIAIOT
JUCTUJUTMPOBAHHYIO BOJY M «3aHYJISIOT» MpHOOp (BeTWUYMHA MOTJIONIEHUST Ha Ta0J0
JIODKHA OBITh paBHA HYyNI0), Onaromaps 4YeMy @pU H3MEPEHUU BEIMYUHBI

ImorjIameHust CBECTOBOTO ITOTOKA UCCIICTYCMbBIM PAaCTBOPOM IIOTJIOIICHUC
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Pucynok 9 - [Ipu6op mist puinsTpoBaHus TAIOTO CHETa:

1- mocko0oHHAs KOJ0a; 2 — XUMHYECKast BOPOHKA; 3- OyMaXKHbIN PHIIBTP
caMOil BOJIOM aBTOMATHYECKH BBIYUTACTCS, a PETHCTPUPYEMOE 3HAUYCHUE
COOTBETCTBYET TOJHKO TOTJIOMICHUIO OPTaHUIECKIX BEIICCTB.

7.KauecTBeHHOE omnpeiesieHne HOHOB xJiopa [4].  MeToj 0OCHOBaH Ha OCaXKJIEHUU
xJjiopujaa cepeopa:

AgNO; + CI- = AgCl + NO;-.

B npoOupky HamuBaoT 5 M mpoObl NpouIbTPOBAHHOIO TajoOro CHEra H
noOasisaroT 3 kamm 10%-HOro pacTBOpa a3oTHOKHCIOro cepedpa. IIpumepHoe
coJiepKaHue XJIOPUOHA ONPEEIIAIOT [0 BHEIIHEMY BHJly OCaJKa:

- omaJtecIupyronmi (ciaadas MyThb) - coaeprxkanue Cl™ 1-10 mr/om;

- cuiibHas MyTh - coaeprkanne Cl” 10-50 mr/o;

- XJIOTIbSI, OCAXK/IAOLIUECS HE Cpasy,

- conepkanue Cl" 50 - 100 mr/m;

- Oenblii 00BeMHBIH 0caoK - coaepxanue Cl™ 6omee 100 mr/m.

8. Onpenencane 00IIEH KECTKOCTH B Mpobax cHera U B mpodax Boxaw! [3]. Meron
MpeCTaBIsieT Cco0OW KOMITJIEKCOHOMETPUYECKOE THUTPOBaHHE M OCHOBaH Ha
BBITECHEHUHU 3pHOXpoMa depHoro T M3 KOMIUIEKCa ¢ MOHAMM KajbIUsl U MarHus
STWIEHINAMUHTETPAYKCYCHOW  KHUCIIOTOM -  MPOLECC,  COMPOBOXKIAOIIUNCS
U3MEHEHHEM 1[BETa pacTBOpa ¢ (pUOJETOBOro Ha rojsyooi (METOAMKY OmNpeneiaeHUs
CM. BbllIE B pazneiie «OleHKa KauecTBa MUThEBON BOJBI»).

9. Konopumerpuueckuii METOJ] OMpeAeTieHUs HHUTPATOB C CaJHUIM-TOBOKUCIIBIM
HaTpueM [5]. Meron ocHOBaH Ha peakIMi HUTPATOB C CAIMLUIOBOKUCIIBIM HATPUEM
B TPHUCYTCTBHHM CEPHOW KHCIOTHI C O0Opa3oBaHHWEM COJU HHUTPOCATUIMIOBOM

KHUCJIOTBI, OKPALLIECHHOW B YKEJITHIN I[BET.
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[IpuroroBneHue peakTUBOB

Jns npurotoBieHus 0,5%-Horo pactBopa camuiuiaoBokuciioro Hatpus 0,5 r
CAIMLIMIOBOKUCIIOTO HAaTpusi pacTBOPSAOT B MepHOHM koibe B 100 wmi
JTUCTUIUTMPOBAHHOMN BOJIBI.

10 H. pacTBOp €AKOro HaTpa TOTOBAT pAacTBOpeHHMEM B MepHoW konbe 400 r
€/1IKOT0 HaTpa B 1 JI AMCTUIUIMPOBAHHOM BOJIBI.

Lna nomyuenusa pacmeopa eunHokucnoz2o kamusa-wampus 30 T Kanus-HATPUA
BUHHOKHCJIOTO PAacTBOPAIOT B 70 MJI IUCTHIIIIMPOBAHHOM BOJBI.

[IpoBenenne ananunsza

10 mu uccnemyemoit BoAbl nmoMemaroT B. papdoposyro vamiky. [Tpubdasmistor 1
MJI pacTBOpa CaJUIMIOBOKHUCIOIO HATpus U BhIMapuBalOT Jgocyxa. Ilocre
OXJIAXKJEHUS CYXOM OCTaTOK YBIAXHAKT | M KOHUEHTPUPOBAHHON CEpHOM
KHUCJIOTHI, THIATEILHO PACTUPAIOT €r0 CTEKISHHOW MaJloOYKOM U OCTaBIsAlOT Ha 10
MUH. 3ateM J00aBistoT 5-10 MJI JTUCTWIITMPOBAHHOW BOJABI U KOJUYECTBEHHO
NepeHocaT B MepHyr koi0y BMectuMmocThio 50 mut. IlpuGaBnsitor 7 mun 10 H.
pacTBopa €AKOro HaTpa, JOBOAST O00BEM AUCTHUIUIMPOBAHHOM BOJON 10 METKU M
nepemenmBaioT. B Teuenne 10 MuH mnocrie npubaBiIeHUs] €IKOTO HaTpa OKpacka He
u3Mmensiercsi. CpaBHEHHE MHTEHCUBHOCTH OKPACKH UCCIIEIYEMOM MPOOBI IPOU3BOST
(GbOTOMETPUYECKUM  METOJIOM, HU3MEpssi ONTHUYECKYI0 IIJIOTHOCTh  pacTBoOpa
(¢mosieToBbII CBETOPUIBTD).

ConepxaHue HUTPATOB OIMPEACIAIOT MO KaluOpOBOYHOMY Tpaduky B MI/n (B
paboTe >KenaTeNbHO TMOJb30BAaTbCS TOTOBOM MPEABAPUTEIHHO  TMOJYyUYECHHOMH
CTaHJApTHON KPUBOIT™).

*  KanuOpoBOUHYIO KPUBYK) MOKHO TMOJYYHTh, HCIOJB3YsSd CTaHJapTHHIE
PacCTBOPHI, I MPUTOTOBJICHUS KOTOPBIX 0TOMparoT B mpooupku 0; 0,5; 1; 2; 4; 6; 10
MJI paboyero CTaHAapTHOTO pacTBOpa a30THOKUCIOTO Kanus (B 1 mut - 0,01 mr azora)
U JOBOJAT aucTwiuinpoBaHHoW Bomoul mo 10 wmi. IlomydeHHblEe pacTBOpPHI
COOTBETCTBYIOT cojnepxkaHuto HutpatHoro aszora 0; 0,5; 1; 2; 4; 6; 10 wmr/m.
PactBopel mepenocsaT B ¢apdopoBble 4Yaliku, NpUOaBisAlOT 1mo | My pacTBopa
CAJIMLIMIIOBOKUCIIOTO HATPpUsS W BBIMApUBAIOT Ha BOAsSHOW Oane gocyxa. Cyxoif
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0cagoK 00pabaThIBaIOT, KaK OMUCAHO BBINIE, U U3MEPSIOT ONTHYECKYIO TIOTHOCTh
CTaHJAPTHBIX PacTBOpOB. [l TMOCTpOCHUs KanMMOpOBOYHOTO rpaduka u3
MOJTYYCHHBIX BEIMYUH BBIYUTAIOT ONTHYECKYIO IUIOTHOCTh HYJEBOH MPOOBI U
pe3yabTaThl HAHOCAT Ha rpaduK.

10. Onpenenenue cyiab(ar-MOHOB [6]. MeTo OCHOBaH Ha ONpeAeieHHH CyabhaT

HOHa B BUJC BaSO4 B COJITHOKHCJIOU Ccpcac C IIOMOIIBIO TTIMKOJICBOI'O pCarcHra:

BaCl, + SO’= BaS0,+ 2ClI

['mukosb, BBECHHBI B PEAKIIMOHHYIO CMECh MPH OCAXIEHUU cyibdarta Oapus,
crabmwmmsupyeT — oOpasyromnyrocss  cycnemsmto BaS0; w  memaer  BO3MOXKHBIM
TYpOUIUMETPUUECKOE OIIpeIeSICHHE CYIIb(haTOB.

[IpuroroBieHue peakTUBOB

JIjis mosTydeHusl TJIMKOJIEBOTO peareHTa CMEIIMBAIOT B MEPHOM KOJIOE OJIMH 00beM
5%-HOro BOJHOTO pacTBOpa XJOPUCTOrO Oapusi ¢ TpeMsi 00beMaMH STHJICHIIIUKONS U
TpeMs oobeMamu 96%-Horo staHosia. J[00aBysitoT pa30aBICHHYIO COJISTHYIO KHCJIOTY
(1:1) mo pH = 2,5-2,8 u ocTaBmsitoT pacTBop Ha 1-2 cyTok. PacTBOp ycTONYMB B Te€UEHUE
3-6 mecsIeB.

[IpoBenenne ananusza

K 5 mit tanoro cuera nocie GuibTpoBaHUs T00ABISIOT 1-2 Kariv COSTHOM KUCIOTHI
(1:1), 5 M MMKOJEBOrO peareHTa W THIATENbHO nepememmrBaioT. Yepes 30 muH
HU3MEPSIOT ONTUYECKYIO MJIOTHOCTh MOJTyYEHHOTO pactBopa Ha
(OTONIEKTPOKOIOPUMETPE WM CHEKTPO(DOTOMETpE B KIOBETaX ToJIMHONW 20 MM Tpu
A = 364 uM. B kadecTBe pacTBOpa CpaBHEHHSI HCIIONB3YIOT HCCICIYyeMYIO MpoOy ¢
J00aBIICHHEM TJTMKOJICBOTO PearcHTa, IPUroTOBICHHOTO Oe3 xyopuaa 6apus. CosepkaHue
Cynb(}haToB HAXOIAT IO KaJHMOPOBOYHOW KPHUBOHM (B PabOTE KENATEIbHO IOJIB30BATHCS
TOTOBOM MPeIBAPUTEIHHO MOTYUYEHHON KaTuOPOBOYHOU KPUBOW™).

* Jlnst mocTpoeHus: KaauOpOBOYHOM KpUBOW B MepHBIE K0I0bI Ha 50 My BHOCAT 0;
0,1;0,2; 0,4; 0,6; 1,0; 1,4; 2,0 mx cranmapTHOTO pactBopa cyybdata kanus (0,5 mr B 1
MJI) W JIOBOJST OOBEM pPacTBOpa A0 METKH TUCTWILIMPOBAHHOW BOmoW. [lomydeHHbie
PacTBOPBI COOTBETCTBYIOT KOHIIEHTpanusM cyiabdar-uona 0; 1; 2; 4; 6; 10; 14; 20 mr/m.
OtMmepuBaloT Mo 5 MJI U3 KaXJOro pacTBOpa B MeEpHble WIMHIPHI Ha 10 mi u
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Nn00aBySIIOT O 1-2 karumm paz0aBiieHHOM coystHOW KuciaoThl (1:1) u 5 Mt rmkoneBoro

peareHra, mnepeMemmBaloT W 4epe3 30 MHMH M3MEPSIOT ONTHYECKYIO IUIOTHOCTB

MOJTYYEHHBIX PACTBOPOB, MO 3HAYEHHUSIM KOTOPOH CTPOST KaIMOpPOBOYHBIN Tpaduk.

OnTvManbHbIE HMHTEPBAIbl KOHLEHTpAIMA Uit TYpOMIMMETPUUECKOTO  OIPEACeTICHUs

cynb(haT-uoHa HAXOAATCS B UHTEpBaJie 2—25 MI/1.

Ogopmnenue pe3yrbmamos ucciedo8arus

Bce pe3ynbTarhl onpeneneHnii 3anrchIBalOT B TAOJHUILY.

Ne
TpoOBI

O0BeM
TaJIOro
cHera,

MIJI

Macca

MBUTH, T

po6

Bemiuuna
TOTJIOIICHHST
OpraHUYECK
nx

npuMecei

Kectrocthb
TaJIOro
CHera,

MI-3KB/JI

Coneprxanue
Cynbdar-

HIOHOB, MT/JT

Coneprxanue
WOHOB XJIOpa,

MI/J1

Conepxanue
HUTPATOB,

MI/71

Conepxanue
CO, mr/™°
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[Tepeuncnure npoOiemMbl yOOPKM M yAQJIICHUSI CHETAa C TOPOJCKUX YIHI[ U

1. CIT 32.13330.2012 Kanamuzamus. Hapysxabie cetu u coopyxenus/['occTpoit

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

MunucrepctBo 00pa3oBanus U Hayku YenstOnHCKo 001acTi
IocynapcrBerHOE OO KETHOE TTPOdEecCHOHATEHOE 00pa30BaTEIbHOE YUPEIKICHHE
«HOxkHO-YpanbCcKuii rocy1apcTBeHHbIH TEXHUYECKHH KOJLIeIHK»

OTUET

10 BBIMOJHEHUIO MPAKTUYECKUX (MM JJAOOPATOPHBIX) padoT
o TeMe 2.2 «@opMupoOBaHHe U OYNCTKA MOBEPXHOCTHBIX M CTOYHBIX

BOI»

IIM.03 BeinosiHeHue padoT M0 OYUCTKE NPUPOAHBIX M CTOYHBIX BOX M

KOHTPOJJII0 KAY€CTBCHHDBIX noxkasareJjen

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

[TpoBepuin: npenojgaBaresb XuauaryuinHa A.A.

Yensabunck, 201
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MNPUJIOXKEHUE b
OINNPEAEJIEHUE UHTEHCUBHOCTH JOXKHSA
1.1 Cpennee 3HaueHue KOX(DPUIMEHTA CTOKA Zpyjg CIEAYET OMNpEeNsiTh Kak
CPEIHEB3BCIICHHYIO BEIUYMHY B 3aBUCUMOCTH OT KOY(PQPHUIMEHTOB Z,

XapaKTEpU3yIOIIUX MOBEPXHOCTh U MIPUHUMAEMBbIX 110 Tabi. 1 u 2.

Tabmuna 1
IToBepxHOCTH Koadduuument z

KpoBnss 3manuii m  coopyxkenuit, acdanbto-| IlpumHMMaeTcs mo tabdm. 2
OCTOHHBIE TOKPBITHS 10POT

bpycuaTsie MOCTOBBIE M 4YepHBIEC IIEOCHOYHBIC 0,224
MOKPBITHUS JIOPOT

BynbpkHBIE MOCTOBBIE 0,145
[[leOeHOYHBIC TMOKPHITUS, HE O0OpabOTaHHBIC 0,125
BSDKYIIIUMHU

['paBuitHBIC CaIOBO-MTAPKOBBIC JTOPOKKH 0,09
['pyHTOBBIE TOBEPXHOCTH (CIIJITAHUPOBAHHBIE) 0,064
I'a3oHEBI 0,038

[Ipumeuanue. Ykazanuble 3HaUeHUA KOAPOUIIMEHTA Z JOMYCKACTCS YTOYHSTH T10
MECTHBIM YCJIOBHSIM Ha OCHOBAHUM COOTBETCTBYIOIUX MCCIIETOBAHUM.

Tabnuma 2
KoadduimenT z ans BoIoOHEIPOHUIIAEMBIX
[Tapametp 4 MMOBEPXHOCTEMN

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 Tlpu pacyere cToka c OacceiiHOB mIONMIAAbI0 CBbIe S50 Ta C pa3HBIM
XapaKTEpOM 3aCTPOMKM WJIM C PE3KO PA3IMYHBIMU YKJIOHAMH IMOBEPXHOCTH 3EMIIU
CIEAyET NPOU3BOAUTH IPOBEPOUYHBIE OIPEACIIEHUS PACXOJ0B JOXKIEBBIX BOJ C
Pa3HBIX YacTei OacceilHa W HauOONBIINUNA U3 MOTYYEHHBIX PACcX0JI0B MPUHUMATH 32
pacyeTHbl. [Ipu 3TOM, €ciiM pacyEeTHBIM PACXO[ OXKIEBBIX BOJ C JAHHOW YacTH
OacceitHa OKa)XeTcsl MEHbIIE pacxoja, M0 KOTOPOMY PAaCCUUTAH KOJIJIEKTOP Ha BhIIlIe-
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JIeKAIIEeM YYacTKe, CIEAyeT PacuyeTHBIA PAcXOoid ISl TAHHOTO y4acTKa KOJIJIEKTOpa
NPUHUMATh PaBHBIM PACXO/ly Ha BBILIEIEKAIIEM YYaCTKE.

Tepputopun cagoB U TNapKOB, HE OOOPYJOBaHHBIC JI0KIECBOW 3aKPBITON WIH
OTKPBITOM KaHalu3alKel, B pacueTHON BEJIMYMHE IUIONIAJU CTOKA U MpU Ompele-
neHun KoddduimeHta Z He Y4UTHIBalOTCA. Ecnu Tepputopusi uMMeeT YKIIOH
noBepxHocTH 0,008-0,01 u Gonee B CTOPOHY YJIWYHBIX MPOE3JI0B, TO B PACUETHYIO
IUIOHIAAb CTOKA HEOOXOAMMO BKIIIOUATh MPUJIETAIONIYIO K MPOE3Ty MOJIOCY IMIUPUHON
50-100 m.

O3eneHeHHBIE TIOMIAAN BHYTPU KBapTajoB (MOJ0CHl OyibBapoOB, Ta30HBI U T. I1.)
CIeMyeT BKJIIOYATh B PACUCTHYIO BEIIMYMHY ILIOMIATN CTOKA W YYUTHIBAThH MPHU OII-
penenennn KodhpuimeHTa MoBEPXHOCTH OacceifHa CToKa Z.

1.3 PacyeTHyI0 TIOMAaL CTOKA JJIS PACCUNTHIBAEMOTO YJaCTKa CETH HEOOXOIMMO
IPUHUMATh PaBHOM BCEH IUIOMIAJIM CTOKA WJIM YacTH €€, JAoIleil MaKCHMAaJIbHBIM
pacxo/1 CToka.

B tex cnmydasx, korja miomaabk ctoka Komiekropa cocrariser 500 ra u 6onee, B
dopmyisl (2) u (3) caeayeT BBOAUTD MOMPABOYHBIN KO3PHUIHEHT K, YIUTHIBAIOIINI
HEPAaBHOMEPHOCTb BBIMAJACHUS JOXK/IS 110 IUTOIAAN M IPUHUMAEMbIH 1o TadJ1. 3.

Tab6auma 3
ITmomane ctoka, | 800 | 1000 | 2000 | 4000 | 6000 | 8000 | 10 000
ra
3HaucHUE 09 |09 | 085 | 0,8 0,7 0,6 0,55
ko3 durmenta K

PacyeTHple pacxompl JOXKAEBBIX BOJ C HE3aCTPOCHHBIX IUIOMIAJEH BOJOCOOPOB
ceeimie 1000 ra, HEe BXOASIIMX B TEPPUTOPUIO HACEICHHOTO ITYHKTA, CIICIYET
OTIpENIENATh TI0 COOTBETCTBYIONIUM HOpPMaM CTOKa JJI pacyeTa MCKYCCTBEHHBIX
COOPYKEeHUI aBTOMOOMIIBHBIX topor coriacHo BCH 63-76 MunTpanccTpos.

1.4 Pac4eTHYIO IPOJOJDKUTEIHLHOCTh IPOTEKAHUS JOXKIEBBIX BOJI 1O MIOBEPXHOCTH
u TpyOam t,, MUH, cieayeT mpuHUMATh TI0 popMmyIie

tr:tcon+tcan+tp’ (1)

riae teon - IPOAOIKUTENBHOCTh MPOTEKAHUS JT0KIEBBIX BOJ 10 YJIMYHOTO JIOTKA WIH
IpU HAJTUYUU JOXKICIPUEMHHUKOB B Ipejesax KBapTaja J0 YJIUYHOIO KOJUIEKTOpa
(BpeMs MOBEPXHOCTHON KOHIIEHTPAIMH ), MUH, OIIpe/esieMas CoryiacHo 1.1.5;

tcan - TO %€, MO YIMYHBIM JIOTKaM JI0 I0KIETIPUEMHHKA (IPU OTCYTCTBUHU UX B IIpe-
Jenax KBapTaja), onpenenseMas o ¢popmyie (2);

t, - To ke, o TpyO6aM O pacCUUTHIBAEMOIO CEUEHUs, onpenensieMas o Gopmyie

(3),
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1.5 Bpemsi mOBEpXHOCTHOM KOHILIEHTPALMK JIOKIEBOIO CTOKA CJIEAYET ONMPENEATh
M0 pacyeTy WM MPUHUMATh a HACEJEHHBIX IYHKTaX IMPU OTCYTCTBUU BHYTpPH-
KBapTAJIbHBIX 3aKPBITHIX JOKJEBBIX CETeH paBHBIM 95-10 MUH WU MPU HAJIUYUHU HX

pPaBHBIM 3-5 MUH.

[Ipu pacuere BHYTPUKBAPTAIBHON KAaHAIU3ALMOHHONW CETU BPEMs IIOBEPXHOCTHOMU

KOHIICHTPAITUX HAJJICKUT IPUHUMATh PaBHBIM 2-3 MUH.

HpOI[OJI}KI/ITCJIBHOCTB IMPOTCKaHusA AOXKACBBIX BOJ II0 YIWYHBIM JIOTKaM tcana MHH,

CJIeTyeT OMPEIeNATh Mo GopmyIe

t. = 0,0212%, (2)

r11€ lcan - IIMHA YyIaCTKOB JIOTKOB, M;
Vean - PacU€THAs! CKOPOCTh TEUSHHUS Ha Y4acTKe, M/C.

HpOI[OJ'DKI/ITeJ'IBHOCTB IIPOTCKAaHUA JOXICBBIX BOJI 110 TPY6aM
PaCcCUYUTBIBACMOI'0 CCUCHU A tp, MUH, CICOAYCT OIIPCACILATD 110 (bOpMy.]'Ie

|
~0,0175 12, (3)
t, va

rac Ip - AJIMHa PaCYCTHBIX YYAaCTKOB KOJIJICKTOpPA, M;
Vp —-pacucTHasd CKOPOCTb TCUCHHA HA YUACTKC, Mm/c.

Ueptex 1. 3naueHus BETMYUH UHTEHCUBHOCTH A0S (20
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Tabmnuma 4

3HaueHue N
Paiion pu m, y
P>1 P<1
TToGepexns bemoro u bapentieBa Mopeit 0,4 0,35 130 1,33
Cesep eBporreiickoit yactu CCCP u 3ananHoit Cubupu 0,62 0,48 120 1,33
PaBHuHHBIC 00NacTy 3anana u neHTpa esporneiickoit yactu CCCP 0,71 0,59 150 1,54
PaBHuHHBIE 00MacTH YKpauHbI 0,71 0,64 110 1,54
BosssimenHoctu esporeiickoit vactu CCCP. 3ananHblii ckiaoH Ypaia 0,71 0,59 150 1,54
Bocrok Ykpaunsl, HuzoBbe Boaru u Jona, FOxubii Kpeim 0,67 0,57 60 1,82
Huxnee [ToBomkse 0,66 0,66 50 2
Haserpennsie ckions! Bo3BblleHHOCTeN eBponeiickoil yactu CCCP u CesepHoe 0,7 0,66 70 1,54
IIpenxaBkazbe
CraBporoyibckass BO3BBILIEHHOCTb, CeBepHbIE mpenropbsi bombmoro Kaskasza, 0,63 0,56 100 1,82
ceBepHbIit ckoH bonbioro Kaskaza
IOsHas gacte 3anaguoit Cubupu, cpeanee TeueHue p. W, paiion 03. Ane-Kynb 0,72 0,58 80 1,54
LlenTpanbuslit u CeBepo-Bocrounsrit Kazaxcran, npearopbst Anras 0,74 0,66 80 1,82
CeBepasle ckiIoHbI 3ananasix CastH, 3ammmiiickoro Anaray 0,57 0,57 80 1,33
JbxyHrapckuit Anaray, Kysnenkuii Anaray, Anraid 0,61 0,48 140 1,33
CeBepHblii ckiioH 3amaaabix CasH 0,49 0,33 100 1,54
Cpennsist Cubupn 0,69 0,47 130 1,54
Xpeber Xamap-/labau 0,48 0,35 130 1,82
Bocrounast Cubups 0,6 0,52 90 1,54
bacceiinsl [lnnkn n Aprynn, nonmaa Cpenaero Amypa 0,65 0,54 100 1,54
bacceiinpl KonbiMbl 1 pek OXOTCKOTO MOps, CeBepHas 4acTh HmkHeaMypCKoi 0,36 0,48 100 1,54
HU3MEHHOCTH
TloGepexbe OxoTckoro Mopsi, Gacceifnbl pek Bepuuroa mopsi, uentp u 3amax| 0,35 0,31 80 1,54
Kamuarku
Bocrounoe nobdepexbe Kamuarku rosxuee 56° ¢. 1. 0,28 0,26 110 1,54
IMo6epexne TaTapckoro nposusa 0,35 0,28 110 1,54
Patiion 03. Xanka 0,65 0,57 90 1,54
Baccelinbl pek SInonckoro mops, o. Caxanus, Kypunbsckue o-Ba 0,45 0,44 110 1,54
IOr Kazaxcrana, paBuuna CpenHeid Asun u ckinonsl rop mo 1500 M, Gacceitn 03.| 0,44 0,4 40 1,82
HUccrpik-Kymns 1o 2500 m
Cxuons! rop Cpenneit Aszun Ha Beicote 1500-3000 m 0,41 0,37 40 1,54
I0ro-3anannas Typkmenus 0,49 0,32 20 1,54
YeproMopckoe modepekbe 1 3anaanelii ckiioH bonpmoro Kaskasza 1o Cyxymu 0,62 0,58 90 1,54
[oGepexpe Kacnmiickoro Mops 1 paBHHHa 0T Maxadkaisl 10 baky 0,51 0,43 60 1,82
Boctounsrit cknon bonpmioro Kaskasa, Kypa-Apakcuackas HuzMeHHOCTS 10 500 M 0,58 0,47 70 1,82
IOsxusiii ckaon boasimoro Kaskasa Beimie 1500 M, roxxHbIi CKa0H Bbine 500 M, 0,57 0,52 100 1,54
JarACCP
IMoGepexxse Yepnoro mops Hmwke Cyxymu, Konxwuickas HusMeHHOCTh, ckionsl| 0,54 0,5 90 1,33
Kagxkaza 1o 2000 m
bacceiin Kypsl, Boctounas yacte Masoro Kaekasa, Tansiickuii xpeder 0,63 0,52 90 1,33
CeBepo-3ana/Has ¥ HEHTpaJIbHas YacTH ApMEHNU 0,67 0,53 100 1,33
Jlenkopann 0,44 0,38 171 2,2

1.6 Ilepuon OAHOKPATHOIO MPEBBINICHUS PacCUETHOU
HE0OXO0IMMO BBIOMPATH B 3aBUCIMOCTH OT XapaKTepa 00beKTa KaHAJIM30BaHMS, YCIIO-
BUI PACIOJIOKEHUS KOJUIEKTOpPAa C YYETOM IIOCJIEACTBHI, KOTOpPBhIE MOTYT OBITh
BBI3BaHBI BBITIAJICHUEM JIOXK/ICH, ITPEBHIIAIOMINX PACUCTHBIC, M MPUHUMATD 10 TaOl.
5 u 6 unu ompenenATh PacyeToM B 3aBUCHMOCTH OT YCIOBHUM PACIIONIOXKEHUS
KOJIJIEKTOpa, MHTEHCUBHOCTH JOXKJICH, IIomaan OacceitHa u kodd@uimeHTa cToka

110 MMPCACIbHOMY IICPHUOAY TPCBBILICHUWA.

HHTCHCUBHOCTH JOXIA

[Tpy TPOCKTUPOBAHUU JOXKIACBOW KaHAM3AIHUU Yy OCOOBIX COOpPYKCHHU (METpO,
BOK3aJIOB, IMOJI3EMHBIX MEPEXOJIOB M Jp.), a TaKXKe JUIs 3aCYIUIMBBIX PAaliOHOB, TJIE
3HaueHue Oy meHee S0 n/(c-ra), mpu P, paBHOM €IUHUIIE, NIEPUOJI OAHOKPATHOIO
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MPEBBILICHUS] PACUETHOM HMHTEHCUBHOCTH JOXKIA CIEAYyET OMNPEAeNiaTh TOJbKO
pacyeToM C y4ETOM MPEAEIBbHOIO NEPUOIA MTPEBBIIIEHNS PACYETHON HHTEHCUBHOCTH
JOX[s, yKazaHHOro B Tabn. /. [lpu 3TOM mepuonbl OJHOKPATHOTO MPEBBIICHUS
pacyeTHOW WHTEHCUBHOCTU JOXKJs, ONpPENENICHHbIE PacyeToM, HE JIOJDKHBI OBITh
MEHEee YKa3aHHBIX B TabJI. 5 u 6.

IIpyu  omnpeneneHnn  mepuola  OJHOKPATHOTO — IPEBBIIMIEHUS  PACUETHOU
WHTCHCHUBHOCTU JOXJS pacyeToOM CJIEAYEeT YYUThIBATh, YTO MPHU MPEAETbHBIX
MePUO/IaX OJHOKPATHOTO MPEBHIIICHMS, YKa3aHHBIX B Ta0J. 6, KOJUIEKTOP ITOXKICBOM
KaHAJI3alMu JOJDKEH IPONYCKaTh JIMIIb YacTh pacxoja IO0XKIECBOTO CTOKa,
OCTaJibHas 4acTh KOTOPOrO0 BPEMEHHO 3aTOIUISICT MPOE3KYK YacTh YU U NIPHU
HAJIMYMM YKJIOHA CTEKAeT MO €€ JOTKAM, MPHU 3TOM BBICOTA 3aTOIJICHUS YJIUI HE
JOJKHA BBI3BIBATH 3aTOIJICHUS MOIBAIBHBIX U MOJYOABAILHBIX TOMEIICHUN; KPOME
TOr0, CJIEAYeT YYUTHIBATH BO3MOXXHBIM CTOK C 0acceHOB, PacCIOJIOKEHHBIX 3a
npeAeaaMu HaCEeJIEHHOrO MyHKTA.

Tabmauia 5
[lepron 0AHOKPATHOTO MPEBBIIEHUS PACUETHON
VCIoBHS PaCIoNOKEeHHS KOJUICKTOPOB HHTEHCHUBHOCTH JIOXKIS P, roJIbl,
TSl HACEJICHHBIX ITYHKTOB IPH 3HAYCHHSAX (oo
MECTHOTO 3HAYCHHUS Ha MaruCTPaIbHBIX YIUIAX 10 60 cB. 60 cB. 80 cB. 120
o 80 1o 120
bnaronpusTHbIe bnaronpusTHbIe 0,33—0,5 0,33—1 0,5—1 1—2
U CpEIIHHE
Hebnaronpustasie Cpennue 0,5—1 1—15 1—2 2—3
Oco60 HEOMarompusTHHIE Heb6naronpustHere 2—3 2—3 3—5 5—10
Oco60 HebmaronpusTHbIE 3—5 3—5 5—10 10—20

[Ipumeuanus: 1. braronpuarHsle ycI0BUS pacloNOKEHUs KOIIEKTOPOB:

Gacceitn momniaapio He 6oee 150 ra umeer mnockuii penbed npu cpenHeM ykiaone mosepxuoctu 0,005 u meHee;

KOJUIEKTOP TPOXOAUT IO BOJIOpA3/IeNly WIIM B BEpXHEH 4acTh CKIIOHA Ha pAaCCTOSTHUH OT Bojopasnena He 6omee 400 M,
2. CpenHue ycloBHUS pacIiONOKEHUS KOJICKTOPOB:
Oacceiin miomazapto ceimre 150 ra umeer mnockuii penbed ¢ ykmornom 0,005 M u MeHee;

KOJUICKTOP MPOXOIUT € HIDKHEH JacTH CKIIOHA IO TaubBery ¢ yKiioHoM ckioHoB 0,02 M 1 MeHee, mpH 3TOM IUiomans Oacceifna

He npesbinraer 150 ra.

3. He6l‘[aF01’IpHHTHH€ YCJI0BUA PACIIOJIOKEHHUSA KOJIJICKTOPOB!:

KOJUICKTOP MPOXOJUT B HIDKHEH YacTh CKJIOHA, Iiommaas 6acceiina npebiiraer 150 ra;
KOJUICKTOP MPOXO/UT 10 TaJbBEry C KPYTHIMHU CKJIIOHAMH MPU CPEAHEM yKiIoHe ckiioHOB cBbiie 0,02.

4. Ocobo He6.IIal"OHpI/I$ITHI)IC YCIIOBHS PACHOJOXKCHMUSA KOJUICKTOPOB: KOJUICKTOP OTBOAWUT BOAY M3 3aMKHYTOIO HOHMXKCHHOIO

MecTa (KOTJIOBHUHBI).
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Tabmuma 6

[Teproa OJHOKPATHOTO TPEBBIIICHUS PACYETHON HHTEHCHUBHOCTH
Pe3ysbTatr KpaTKOBPEMEHHOTO JOXKIsT P, TOMIBI, JUTS TEPPUTOPUH POMBIIIIEHHBIX TPEIIPUITUHHN IPU
MEPETOTHEHHUSI CETH 3HAUEHHSAX (g
o 70 cB. 70 1o 100 cB. 100

TexXHOJIOrHUEeCKUe MPOLIECCHI
MPEANPUATHS: 2

HE HapyIIalnTCsa

0,33—0,5 0,5—1
HapymIaoTCs 0,5—1 1—2 3—5

HpI/IMe'IaHI/Ie, I[J'IS[ Hpe[[HpPIS{THfI, PacnojIOKECHHBIX B 3aMKHyTOﬁ KOTJIOBUHE, TIEPUOJ OJHOKPATHOI'O IMPEBLIMICHUS pacquHoﬁ
UHTCHCHUBHOCTU JOXKIA CICAYET ONPEACIIATE paCu€TOM WM IIPUHUMATh pPBaHbIM HE MEHEC YEM 5 rojaam.

Tabmuna 7
XapaxTep Oacceiina, 3HaueHHe MPEJeIbHOTO MePHO/Ia MPEBbIIICHUS] HHTEHCUBHOCTH J0KAS P, TOMBI,
00CITyKHBAEMOTO KOJUIEKTOPOM B 3aBHCHUMOCTH OT yCJIOBHI
pAacIoIoKeH s KOJUICKTOpa
ONaroMPUATHBIX CpeIHUX HEOJaroNnpusATHEIX |  0co0o0 Hebaro-
MPUATHBIX
Teppuropunt ~ KBapTalioB | 10 10 25 50
MPOE3/[bl MECTHOTO 3HAYCHUS
MarucTpanbHbIC YIUIIBI 10 25 50 100

57



HNPUJIOKEHUE B

CXEMbI OYUCTKHU ITIOBEPXHOCTHOI'O CTOKA

B Ttabn. 8 mnpuBeneHa OpUEHTUPOBOYHAS CTOMMOCTh OYMCTHOM CTaHIUU,
BKJIFOYAIOIIEH Y37l OCBETJICHHS BOJbI, MEXAaHUYECKOTO W  COPOIIMOHHOTO
bunbTpoBaHus, o0e3BOKMBaHUS ocagka. CTOMMOCTH  y3J0B MpHUHATA IO
YKPYIHEHHBIM TOKAa3aTeIsiM AHAJIOTMYHBIX 0 KOHCTPYKIIMM THUIIOBBIX OYMCTHBIX
COOPYXKECHUHU.

Ta0muna 8

OpHeHTHpOBOqHaﬂ OTHOCHUTEJIBbHAA CTOUMOCTD H ITOKA3aTE/IN
OYMCTKH IMMOBEPXHOCTHOI'O CTOKA C TOPOACKHUX TeppnTopm‘fl

Cragus Otnocutenbnas | [lokasarenn ka4ecTBa OYUCTKU BOJIBI
OYHUCTKH CTOUMOCTb IIPH ]
1 ron 0,33 B3Bemennsie BIIKs Hedt
roja BelIeCTBa enposI
YKTBI
O¢dex | Ocrarou | Dpde | Ocr | Dpd | Ocrar
T Hast KT aTod | eKT | OuHas
OYUCTK | kOHIIEHT | OYMCT | HAs | OYMC | KOHIE
u, % panus Kd, % | KOH | TKH, | HTpaIl
neH | % ust
Tpait
ust
OrtcranBanue:
0e3 peareHToB | 40-50 30-35 40-50 - 1025 |- 110 -
C pearcHTaMu - 70-80 70-80 - no 50 | - 50 -
hi (6]
80
OunbTpOBaHKE
: 15-20 12-17 - 1o 5 - 5-10 | - 1
1-s cTynens 15-20 | 12-17 |- 70 2 - n05 |- 0,3-0,5
2-51 CTyIIEHb
CopOumonnoe | 10-15 8-12 - - - - - -
¢buIbTpOBAHUE:
QTFOMOCHJIMKAT | - - - 1 - 4-5 | - 70 0.3
-HbII COpOEHT
YIIeposIoconep | ) ) 1 } 2.3 |- 10
Ka-TIuai 0.05
cOpOeHT ’
O6paboTka 18-23 15-20 - - - - - -
ocajiKa
Cpennsist 100 72-77 - - - - - -
oOrmras
CTOUMOCTD

3HaYeHUS CTOUMOCTH IMPUBCJCHLI B % OT 0011Ie# CTOMMOCTH OYMCTHBIX COOp}/)KeHI/Iﬁ

58



Ta0mura 9

Cranpaprtel Ha cOpoOC IOPOACKHMX CTOYHBIX BOJ 10 B3BeLICHHBIM
Bewmecrsam M BIIK B pasHbIx cTpaHax

IToka3zarens |['epma |benbrust| ®pannusa | Benu- | IlIBenuapus CIIA
HUS KOOpH-
B3gemiennnie | 20 100 - 30 20 30
BEILIECTBA,
MT/
BIIKs, mr/n 25 15-50 20-40 20 20 20

[Ipu pa3paboTke cXxeMbl OTBEIACHUS W OYMCTKH MOBEPXHOCTHOTO CTOKa C
IMPOMBINIJIEHHBIX TUIOMIAJI0K HEOOXOJMMO YYUTHIBAaTh HMCTOYHHMKH, XapakTep u
CTENEHb 3arpsi3HEHUsS] TEPPUTOPUU U aTMoc(epbl, pa3Mepbl, KOHPUTYpaAILUIO U
pensed BomocOOopHOro OacceiiHa, HaJIWYMe CBOOOAHBIX  IUIOMIAJNECH  JUIS
CTPOUTENHCTBA OUMCTHBIX COOPYKEHUM U Jip. BBIOOp cXeMbl OTBEICHUS U OUYUCTKHU
MMOBEPXHOCTHOTO CTOKa JOJKEH OCYIIECTBISATHCS HA OCHOBE OILIEHKH TEXHUYECKOU
BO3MOXHOCTH ¥ 9KOHOMUYECKOM 11€1eCO00Pa3HOCTH CIICTYIOIMNX MEPOIPUSTUM:

* UCIOJIb30BaHUSI HEOUMIIIEHHOTO TTOBEPXHOCTHOTO CTOKA B CUCTEMaX TEXHUYECKOTO
BOJOCHA0KCHHS;

*  JIOKaNu3allid TE€X YYAacCTKOB IPOU3BOJICTBEHHBIX TEPPUTOPUM, Ha KOTOPBIX
BO3MOXKHO TIOTAJaHWE Ha TMOBEPXHOCTh CHENU(PUUECKUX 3arpsi3HCHUH, ¢ OTBOJAOM
CTOKA B IMTPOU3BOJICTBEHHYIO KaHAJIM3ALMIO WM MIOCJIE UX MPEABAPUTEIbHON OYUCTKH
- B IOK/IEBYIO CETh;

*  pa3le’abHOTO OTBEIECHUS IMOBEPXHOCTHOTO CTOKAa C BOJOCOOPHBIX ILIOMIAJCH,
OTJIMYAIOUIUXCS IO XapaKTEPY U CTENEHU 3arps3HEHUS TEPPUTOPUH;

*  CaMOCTOATEJIbHOW OYMCTKHU MOBEPXHOCTHOTO CTOKA;

*  [0Ja4M MOBEPXHOCTHOTO CTOKA Ha OOIIE3aBOJICKUE OUYMCTHBIE COOPYKEHUS IS
COBMECTHOM C MPOU3BOACTBEHHBIMU CTOUHBIMU BOJIAMH OUYUCTKHU.

HanbGonee mnepcnekTHUBHBIM Cl€AyeT CYUTaTh BapuUaHT UCIOJIb30BaHUs
OUMIIICHHOTO  TOBEPXHOCTHOTO  CTOKa B CHCTEMax  IPOU3BOJICTBEHHOIO
BOJIOCHAOXeHUsA. B 3ToM ciydae 1enecooOpa3Ho Mociie aKKyMyJIUpOBaHUS U
OTCTaMBaHUSl HAINpPaBJISATh IMOBEPXHOCTHBIM CTOK IS JajdbHEWINEH OYUCTKH U
KOPPEKTUPOBKU MOHHOTO COCTaBa Ha COOPYKEHUS BOJIOTIOATOTOBKH.

Ha puc. 2 nmaHa TexHOJOTMYECKass CXeMa OYHMCTKH JIOXKIEBOIO CTOKa C
tepputopun Camapbl. OUHCTHBIE COOPYKEHHS pacnoyiararoTcs Ha 4 momaakax. Jis
TPAHCIIOPTUPOBKH CTOYHBIX BOJ HA IUIONIAJAKA OUYUCTHBIX COOPYKEHUI INIAHUPYETCS
MOCTPOUTH 7/ TNEPEKAYMBAIOIIMX HACOCHBIX CTaHIUA W 7 PEryJIupyromumx
pe3epByapoB. B OCHOBY TEXHOJOTHYECKHX CXEM IOJIOKEHBI COBPEMEHHBIE (hU3HKO-
XUMHUYECKHUE METOAbl OYMCTKM CTOYHBIX BOJ. B HUX yYUTBIBae€TCAd TaKXKe
HETIPEPHIBHOE MOCTYIUICHHE HA COOPYXKEHUSI COCPEIOTOUYCHHBIX PACXOAOB CTOYHBIX
BOJI (IpEHAX)HBIX BOJ, TEIJIOCETEN, TPYHTOBBIX BOJ U YCIOBHO-YHUCTOTO MPOMCTOKA).
B Takux ciy4asx OYHCTHBIE COOpYXEHUsS OyayT paboTaTth KpYIJIOCYTOYHO Ha
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IIPOITYCK pacxojla CTOYHBIX BOJ B "cyxol" mepuon, a B "MOKphIH" - U Ha pacxo oT
BBINAJICHUS aTMOC(EPHBIX OCATKOB U TasHUS CHETA.

Hcnonp30BaHnEe Ha OYUCTHBIX COOPYKEHUAX JOKIAEBBIX BOJ TEXHOJIOTMUECKUX
METOJI0B, TO3BOJISIOIIUX M3BJIEKATh COJIM TSDKEIBIX METAJIOB U YMEHbILATh 00Iee
COJIECOJIEpKaHUE, CUMTAETCS HelLenaecooOpa3HbIM M HE IMPHUMEHSIETCS B MHUPOBOM
npakTuke. JlJis CHM)KEHUs 3arpsi3HEHUsT BOJHBIX OOBEKTOB CTOKAMM JOXKIEBOM
KaHaJIU3aluu, HapsAgy CO CTPOMTEILCTBOM COBPEMEHHBIX OYHMCTHBIX COOPY>KEHHUH,
TpedyeTcs:

* CTPOUTEIBCTBO COOPYKEHUH OYHCTKM CTOYHBIX BOJ Ha MPOMBINUIEHHBIX
MPEANPUATHSIX U MPOMILIOIIAIKAX, B COCTaBE JOKIEBOTO CTOKA KOTOPBIX MMEKTCS
cnenuduueckue 3arpsisHeHus. Ocoboe BHUMaHHE CIEIYeT YIAETSATh BOIPOCY
MOAKIIOYEHUS K T0KIEBOM KaHAIW3AlUU CHCTEM OTBEIEHUS MOBEPXHOCTHOIO CTOKA
C TEPPUTOPUHU ABTO3AMPABOYHBIX CTAHIIMM, ABTOCTOSIHOK M Fapakei;

* OCYILIECTBIISITh CBOEBPEMEHHYIO YOOPKY TEPPUTOPUU TOPOAA.

IIpy camMOCTOSATENBHOM OYMCTKE IOBEPXHOCTHOTO CTOKA C TOPOJICKHUX
TEPPUTOPHI B COCTaB OYHUCTHBIX COOPYKEHHH PEKOMEHAYETCS BKIIOUATh PELIETKH,
IIECKOJIOBKM W  OTCTOMHHMKM C  MEXAHW3UPOBAaHHBIM  YAAJICHHEM  OCaJKa
(ropu3oHTanbHbIE WM paguanbHbie). s oOecnieueHus Oojiee BBICOKOM CTENEHU
OYHCTKM MOTYT IPUMEHATHCS TOHKOCJIOWHBIE OTCTOMHHUKH TOPLEBOIO THUNA WIN
paauagbHble OTCTOMHUKYU C BCTPOCHHON KaMepoi (IOKYIISILIHH.
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Pucynok 2 - Texnosorn4yeckasi cxeMa 04MCTKH JA0K1€BOro cToka s r. Camapa:

1 - pazpenutenvHas kamepa Ne 1; 2 - 3maHHe pemieTok; 3 — pasaenuTenbHas kamepa Ne 2; 4 -
MIECKOJIOBKA,

5 - cMmecurenb, 6 - OTCTOMHMK; 7 - aKKyMYJIHPYIOLIUI pe3epByap-OTCTOMHMK; 8 - HacocHas
CTaHIUsA, 9 - IPUEMHBIN pe3epByap OCBETIICHHOU BObI; 10 - OyHKep mis necka; 11 - yrmioTHUTENb
ocajka; 12 - npueMHBII pe3epByap CTOYHBIX BOJ U3 aKKyMYJIUPYIOIIUX PE3EPBYapOB-OTCTONHHUKOB;
13 - pesepByap GUIBTPOBAHHOW CTOYHOH BOJBI JUIS TPOMBIBKH (PHIILTPOB; 14 - Kamepa HAcOCOB
MepeKayKyl IUIABAIONIMX BeIlecTB; 15 - HamopHblil 3epHUCTBIl ¢GuibTp; 16 - ycranoBka Y®-
obe33apaxuBanus; 17-pubTp-tipecc; 18 - OyHKep uIsi 00€3BOKEHHOTO Ocaaka; 19 - pa3aenouHbIid
6ak; 20 - mpuemHbIN Oak moaToBapHOM Boabl; 21 - Oak 00e3BOKEHHBIX He(TENpPOIYKTOB; 22 -
THAPOLUKIIOH.
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Tpybonposoowi: K 2 — TOpPOACKON KOJUIEKTOp AOXkIeBoM kKaHamm3aruu, K13- moxmeBas Boja,
MOCTYIIArOIIas Ha OUYKMCTHBIE coopykenus; K 14 - cOpoc moxkaeBoi Boibl 0€3 OUMCTKH B BojioeM; K
15 - crounas Boga pemierok; K 16 - crounast Boja, mocTymnaromias rno J0k/1eBOi CEeTH Ha OUUCTHbIC
coopyxeHust B cyxoil mepuoxa; K 17 — crounas Boja, HampasisieMas B aKKyMYJUPYIOLIUN
pesepByap-orcroiiHuk; K 18 - crounas Bojga mocne neckoioBku; K19 - crounas Boma mocie
cmecurens; K 20 - crounas Boja nocie orcroiHuka; K 21 - mogada cToyHOM BOJBI HA IOOYUCTKY
¢unbrpoBannem; K 22 — punsrpoBannas Boga; K 23 - ounmennas Boxa; K 24 - nogaua cTouHOM
BOABl U3 aKKyMYJIHMPYIOIIETO pe3epByapa Hakomutens Ha goounctky; K 24.1 - 1o xe npu
onopoxkaeHnu; K 25 - momaya ounineHHONW BOJABI HAa MPOMBIBKY (GribTpoB; K 26 - 3arpssHeHHas
npoMbiBHas Boja; K 27 - mogaua koarynsiaTa (uokynsara); K 28 - momaga pabodeil ®KUAKOCTH K
ruaposneBatopy necka; K 29 - meckonpoBoxa; K32 - magocanmounas Boja; K 33 - crymieHHslit
ocanok; K 34 - punstpar; K 35 - o6BogHeHHBIC HeGTEenpoaykThl; K 36 - moaroBapHas Bona; K 37 -
HedrenpoaykTsl; K 38 - aBapuitHbIii epeaus

JUig ctaHumii OOJBIION NPOU3BOAUTEIBHOCTH 1IEJIECO00pPa3HO YCTpauBaTh
OPYAbI-OTCTOMHUKY WM aKKyMYJIHPYIOIINE €MKOCTH, 000PYIOBAHHbIE PEIIETKAMU U
CHEUMaIbHBIMU CEKLIUSAMU JUIS YAAICHUS MECKA U IUIABAOILIEr0 Mycopa.

OTCTOMHBIE COOPYXEHUS JODKHBI MMETh YCTPOMCTBA JUIA 3aJEP)KaHUS U
HNEPUOANYECKOTO YJAICHUs BCIUIBIBAIOIIMX HEPTENPOAYKTOB U ocanka. Jlus
ylnajieHus: HeTenpoAYKTOB C MOBEPXHOCTU MPU MEPEMEHHOM YPOBHE BOJbl B KOHIIE
CEKLUH PEKOMEHIyeTCsl MpeaycMaTpuBaTh He(TECOOpHbIE JOTKH, 00OPYIOBaHHbBIE
IIMTOBBIMH 3aTBOPAMHU C BEPXHHUM IIEPEIUBOM, a MPU MOCTOSHHOM YPOBHE BOJbI B
OTCTOMHBIX COOpPY>KEHMSIX - WIEJEBbIE MOBOPOTHBIE TPyObl WM Jpyrue
HedTecheMHbIe yCTpocTBA. JIOMKHBI OBITH MPETYCMOTPEHBI YCTPONCTBA Jisi cOopa
Y CrOHa BCIUIBIBUIMX HE(TE- U MACIONPOIYyKTOB. BCIUbIBILIME MPOAYKTHI YAAISIOTCS
M0 MEpPE HAKOIUIEHUS B CIEUHUAIIbHBIE pe3epByaphl Il O00E3BOKHUBAHUS M 3aTEM
BBIBO3ATCS HA YTHUJIM3ALUIO.

Bonee rinyOokas creneHb OYHCTKM BOJBI JOCTUraeTCsl (PUIBTPOBAHHUEM €€
4yepe3 pas3IM4YHbIE 3arpy3Kd W3 MPUPOJHBIX W CHUHTETHYECKHX MaTepHasioB. B
HacToslIee BpeMs MPUMEHSIOT QUIBTPHl U3 MecKa, KepaM3HuTa, NMEHOMOINYpETaHa,
[IEHONOJUCTUPOJA, CHUIIPOHA, JPEBECHOM CTPYXKKH, BYJKAHWMYECKUX IIJIAKOB,
arjonopura, Topga, LeoJIUTOB U JIp.

[Ipu GraronpusTHBIX THAPOTEOJOTUYECKUX YCIOBUSIX M pacxomax no 300 m/c
UCIIOJIB3YIOTCSI OYMCTHBIE COOPYKEHHsI 3aKPBITOTO THIA. B cOocTaB KaKI0M ceKuuu
TaKUX COOPYXEHUM, a HMX JODKHO OBbITh HE MEHEee JBYX, BXOIAT pELIeTKa,
NECKOJIOBKA, TOPU30HTAJIBHBIM OTCTOMHUK C OYHKEpPOM Il HAKOIJIEHUS OCaJKa U
cucTeMoil HedTemaciocOopa U BCTPOEHHBIE MJIM COJOKUPOBAHHBIE C OTCTOMHUKOM
KacceTHble PUIbTpbl. DHPEKT OCBETIECHUS BOJBI MPU CKOPOCTH (UIBTPOBaHUS S5-7
M/4 4Yepe3 3arpy3Ky M3 CHUHTETHYECKHUX WM HETKAHbIX MAaTepUaloB KaCCETHBIX
¢unbTpoB BeIcOTOM 0,5 M cocrtaBiuser 60-80 % B 3aBUCUMOCTH OT HCXOJHOMN
KOHLIEHTpaLUU.

[Ipu coBMecTHO# OYMCTKE MOBEPXHOCTHOTO CTOKA C CENMTEOHOW TeppUTOpUU
ropo/ia M TOPOJICKMX CTOYHBIX BOJl B TEXHOJOTMYECKYIO CXEMY CTAaHLHH a’paluu
JI00aBJISIOTCS PErYIUPYIOIINE EMKOCTH, a B Psi/I€ CIydaeB MPUMEHSIETCS] KOHTAKTHO-
CTaOMIN3AIMOHHBIN MeTo I (puc 3).
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Pucynok 3 - IlpuHunnuanbHasi cxeMa COBMECTHOM OYUCTKH
NMOBEPXHOCTHOI'0 CTOKA U TOPOJACKMX CTOYHBIX BO/:

a — To/iaua CTOYHBIX BOJI 110 OJTHOMY KOJIJIEKTOPY; 6 — IMojjaya CTOYHBIX BOJ IO pa3eIbHbIM
KOJUIEKTOpaM: 1- pemeTku; 2 - IECKOJIOBKY; 3 - pa3ienuTenbHas kKamepa; 4 — mepBUYHbIC
OTCTONHHKY; 5 - a3POTEHKH; 6 - BTOPHUUHBIE OTCTOMHUKY; 7 - y3en o0e33apakuBanus; 8 -

KOHTaKTHBIN pe3epByap; 9 - HacocHas ctanius; 10 - perynupytomuii pezepByap; [IC — mosepx-
HOCTHBIE CTOYHBIE BOJIbI

Cxema COBMECTHOM OYMCTKHM 3aBUCUT OT CHOCO0a MOJa4Md CTOYHBIX BOJ Ha
CTaHIMIO a’pauud. [Ipu momade ropoJCKux CTOYHBIX BOJ U MOBEPXHOCTHOTO CTOKA
[0 €IWHOMY KOJUIEKTOPY pPAa3JCIIMUTEIIbHYI0 KaMepy YCTAHABIMBAIOT IIOCJE
MECKOJIOBOK. Bpemsi mpeObIBaHUsS CMECH CTOYHBIX BOJI B MEPBUYHBIX OTCTOMHHUKAX
JIOJDKHO OBITH HE MeHee 1 4.

B kadectBe perynupyromeid €MKOCTH IPUMEHSIOTCS TOPU3OHTAIBHBIE WIIN
pagvanbHble  MEpBUYHbIE  OTCTOMHMKUA. OObEeM  peryiupyrouieil  eMKOCTH
ONPENEIIIETCS U3 YCJIOBHUS ONOPOKHEHMsI €€ B TeueHue 24 4 ¢ MOMEHTa Hadaia
noxnas. M3 perynupyromen eMKOCTH CTOYHAsl BOJA I10CIE OTCTaWBaHUs IONACTCS B
a’pOTEHKH B KosmdecTBe He Oosee 50% oT pacxoia, Ha KOTOPBIA OHU pacCUUTaHBI.
CymMapHubIii pacxoa oOpabaTtbiBaeMOW B a’pOTEHKAX CTOYHOW BOJIBI HE JOJIKEH
npeBsmath 1,5 pacxoma B cyxyw mnoroay. KOHTakTHO-CTaOMIM3allMOHHBIN METO.
NPUMEHSIETCS TPYU HAJMYUU HA CTAHIIMM a’pallud a’pOOHBIX CTAOMIM3ATOPOB IS
00paboTKN M30BITOYHOTO aKTUBHOTO Wia. Bpems konTakTa mipu ounctke cmecu I'CB
u [1C npu no3e uiaa B KOHTAKTHOM pe3epByape 3 /71 A0JKHO cocTaBisaTh 30 MuH, a
OpU CaMOCTOATENbHON ouncTke moBepxHocTHOro croka (IIC) m mo3e una 4 1/n
noctatouHo 15 muH. Ilpym pacuere COOpYyX EHH HCXOIAT U3 YCJIOBHUS, YTO BECH
CTAOMJIN3UPOBAHHBIA M30BITOYHBIN aKTUBHBIMA WJI CTAHLIMM a’3palluu UcHoJib3yercs 1
pa3 B TeEYEeHUE OAHOro MAO0KIA. Pacxon Bo3myxa B KOHTaKTHOM pe3epByape
IIPUHUMAETCH S M° Ha 1 M° CTOYHOI BOJIBI.

Ecnu ounctuth Bech 00bEM MOBEPXHOCTHOTO CTOKA 3a CUeT (OPCHPOBAHHOM
paboThl a9POTEHKOB WJIM KOHTAKTHO-CTAOMJIM3allMOHHBIM METOJIOM HEBO3MOYKHO, TO
JOTIOJIHUTENIBHO TPEyCMaTPUBAECTCSA YCTPOUCTBO HAKOIIUTEIBHOTO pe3epByapa. M3
ATOrO pe3epByapa B MEPHOJ] CHIKEHUS MOCTYIUICHHs OOIIEro pacxoia Ha CTaHLUIO
a’palMy CTOYHBIE BOJbI MOMAJAIOT B a3pOoTeHK. COOPYKEHU MO MEPBUYHON OYUCTKE
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MOBEPXHOCTHOTO CTOKAa HEOOXOAMMBI ISl 3aIUThl €MKOCTHBIX COOPYKEHUU OT
HepTH U JIpYyrux IUTABAIOIIMX TIPUMECEH, KPYMHBIX TSHKENbIX MPEIMETOB,
VIUIOTHSIOIIUXCA W LIEMEHTUPYIOIIUXCS MaTepuaioB. V3BieueHHe yKa3aHHBIX
IpUMeECel MO3BOJIUT COXPAHUTh YHCTOTY MOBEPXHOCTH E€MKOCTHBIX COOPY>KEHHUH,
B3pBIBO- U MOXapO0E30MacHOCTh, YyJaJe€HUE BBINAJAIONIET0 OCaJIka CpeACTBAMU
rUApOCMBbIBa. B KauecTBe coopyKeHUI NEPBUYHON OUUCTKU MOTYT OBITh IECKOJIOBKU
60 He(PTENOBYIIKU HAa KPATKOCPOUYHOE OTCTAaMBAHUE BOJIBI.

AKKyMyJIUpOBAaHHWE W OCBETJICHHE ITOBEPXHOCTHOTO CTOKa IIEJIECO00pa3HO
coBMmemnatb. OCBETJIICHHE TIOBBINIACTCS TPH  BBEJACHUU PEAreHTOB  TeEpen
OTCTOMHUKAMHU-aKKYMYJSITOpaMA. 3a CYTKA OTCTaWBaHUS C JT00ABKOW peareHTOB
KOHIICHTpAIMs B3BEIICHHBIX BEMIeCTB yMeHbImaetcss a0 15-20 wmr/m, BIIKs Bomsr
camkaercs 10 5-10 wmr/m, xonmentpanus HedtH - g0 0,3-0,5 wmr/n. Ecmm
OJTHOBPEMEHHO BBOAUTH peareHT-Ae3nH(EKTaHT, TO MOKHO COKPATUTh 10 MUHUMYyMa
CaHUTApHbIC pPa3pbhIBBl BOKPYI COOpYKEeHHMU. BeposTHO, i1 OTHOCHUTEIBHO
HEOOJIBIITUX OacceitHoOB CTOKa CIeIyeT MPUMEHSATD Oe3peareHTHOe
aKKyMYJUpPOBaHHE-OTCTAaMBAHWE JIOKACBBIX BOJ. Bo3BeaeHHE OTCTOWHUKOB-
AKKyMYJISITOPOB MO3BOJISIET TOCTABUTh BOIPOC O NMPUEME CHEra JJid TastHUS B 3SUMHUIN
NEepHOo/I, KOTJa Harpy3Ka Ha CUCTEMY Pe3Ko Majaaer. B Takom ciaydae menecoodpa3Ho
U3YYUTHh BO3MOKHOCTH HMCIIOJIH30BAHMSI HU3KOMOTEHIIMAIBHOTO TEIIa COPOCHBIX BOJ
TOL u mpommpennpusTuii. KoMIuiekc OYHMCTKH JOXKJIEBBIX BOJ M YCTAHOBOK I10
TasTHAIO CHETa pelraeT mpobiieMy 3arpy3Ku COOPYKEHUN 1 TIEPCOHAJIa KPYTIIbIA TO/I.

CHHTE3UpOBaHHBIC TOJUPEAreHTHl TOMOTYT  YCTPAaHWUTh  3aTPYIHEHUS,
BO3HHKAIOIINE TTPY W3MEHECHUN KadeCcTBa IMOBEPXHOCTHBIX BOJ B Pa3JIMUHBIC CE30HBI
rojga. OWIBTpOBaHNWE CTOYHBIX BOJ HEOOXOIUMO HE TOJBKO B TEX CIydasx, KOrmaa
TpeOyeTCsl CHIDKEHHWE KOHIICHTpAIlMU B3BEIICHHBIX BEIIeCTB. B cocraBe dacTuil
B3BECH JMOO Ha WX IOBEPXHOCTH COACPIKATCA TMPUMECH, KOJUYECTBO KOTOPBIX
KECTKO JIMMUTUPYETCS HE3aBHCHUMO OT arperaTHOrO COCTOSHUS M BUJA CBSI3U C
JIPYTUMU 3arpsi3HEHUSAMH: HEPTEIPOIYKThI, COJIM TSKEJIBIX METAJIOB, MECTULIUIBI U
Ipyrue TOKcuyeckue BeriecTBa. st GUIBTpOBaHMS MOTYT MPUMEHSATHCS CaMble
pa3HooOpa3Hbie 3arpy3ouHble MmaTepuanbl. [Ipu ux BeIOOpEe cleqyeT Y4HTHIBATH
yCIIOBUS OTCTaMBaHUS BOJbI W CBOWCTBA TOBEPXHOCTH MarepuaioB. llpu
0e3peareHTHOM OTCTaMBaHMM OOPA3YIOTCS TUICHKH HEPTEIPOAYKTOB U (PIIOKYIBI U3
OMYJITUPOBAHHBIX TMpPUMECEH, KOTOphIE 3aTeM MPHIUNAIT K T[OBEPXHOCTU
rupodoOHbIX U060 TUAPOPOOU3NPOBAHHBIX 3arpy30K GuiIbTpoB. [IpeaBaputenbHas
KOaryJsiliis BOABI JO OTCTAaMBaHWUS TPUBOJWT K BKJIIOYCHUIO B  XJIOMIbS
00pa3yromuxcsi TUAPOKCHIIOB SMYJIBTHPOBAHHONH He(DTH W TPEIOTBPAIICHHIO €€
HAJIMMaHUS Ha TOBEPXHOCTH 3arpy3kd. JlomoaHUTENbHBI 3(POEKT OYUCTKH
JOCTHTAETCS TIPW HCIIOJIB30BAaHWM 3arpy30K, OOJamaromuX COpPOIMOHHBIMU U
MOHOOOMEHHBIMM  CBOWCTBaMH, HAlpuUMep, aJIFOMOCHJIMKATHOTO  COpOEHTa,
AKTUBU3UPOBAHHOTO J0OABKaMHM PAa3JMYHBIX BEIIECTB, H30UPATEIbHO OO
KOJUICKTUBHO W3BIMAIOIIMX BpPEIHBIE MPUMECH W3 KUAKOCTH. I[Ipemmyiiectna
HMCKYCCTBCHHBIX MaTEpHUAIOB OCOOCHHO CHJIBHO TIPOSBISIOTCS TPU HW3BJICUCHHUH
’Keyesa, Maprania, Gropa u APyrux KOMIOHEHTOB 3arpsS3HEHUN B JIPEHAKHBIX U
MOBEPXHOCTHBIX Bojax. CopOrust 3arps3HEHH OOBIYHO 00€CIeunBaET TITYOOKYIO
OYMCTKY BOJBI. boiblioe 3HaUYeHHE B 3TOM Cilydae HWMEET XapaKTep COCTOSHUS

63



3arps3HeHuil B Boje. Ha puc. 4 n3o0paxkeHa cxema OTBEICHUSI U OUYUCTKHU JTOKIEBbIX
BOJI OTHOCHUTEJILHO HEOOJIBIITOT0 00beKTa (TIOMIAAKH achabTOOCTOHHOTO 3aB0OJIA).
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Pucynok 4 - Cxema y3/1a 04MCTKH IOBEPXHOCTHOI0 CTOKA MaJIOH
NPOU3BOJUTEIbHOCTH:

1 - kamepa ynaBiauBaHUs HEPTH; 2 - Kamepa JJIs Hacoca U PEelIeTKH; 3 — OTCTOMHUK aKKyMYJISITOD;
4 - Hacoc 11 OCBETJIEHHOW BOJIBL; 5 - GMIIBTPHI MEXaHUYECKHE U COPOLIMOHHBIE; 6 - HACOC JUIs
ocaJika ¥ TIepeMeIlnBaHus; 7 - peareHTHoe x03:a1icTBo; CB - cTounbie Boabl; 0B - ouniiieHHas Boja;
P - pearent; OC — ocagoxk

[TocTymienne cTouHbIX BoA caMoTedHoe. 1o Xoay ABMKEHUS! CTOKH MPOXOAST
HeTEYJTOBUTENBHYIO KaMepy | ¢ rupo3aTBOpoM, Kamepy 2 Juis MOTpy>KHOT0 Hacoca
(B KaMepe yCTaHOBJIEHA pelleTKa KOP3MHOYHOI'O TUIA) M MOCTYNAaOT B OTCTONHUK-
akkymyisaTop 3. Koarymsiiust BoJibl OCYIECTBIISIETCS] B KOHTAKTHOM pexXuMe (pa3oBast
nojaya peareHTa, MEepeMelIMBaHhe BOJbI C HAaCOCOM M 3aTeéM OTCTauBaHUE).
OcBeTyieHHass BoAa MOjAaeTcs Ha (QWIBTPHI C 3arpy3KOd, MO3BOJSIOLIEH OYMILATH
BOJAY MEXaHMYECKHM U WU3BJIEKaTb HePTh copOmueil. YcTaHOBKa MOXKET
AKCIUTYaTUPOBATHCS B PEKUME MOCTYIUJIEHUS! OOJBIIMX PAcXOAOB BOJIbI (JMBHEBBIN
CTOK) MpU YpOBHE Z; W MajlblX pacXoJ0B (IpEHaXHbI CTOK) MpU ypoBHE Zj.
Bo3mokHa Oe3peareHTHas cxeMa OYHUCTKHA ci1a00 KOHIIEHTPUPOBAHHBIX CTOYHBIX
BOJ.

Hacoc ucnonb3yercs 11 OUUCTKHU CETH OT NIECKa U OcajKa yepe3 OyHKep, T1M00
UL TIepeKaykd BOJABI TMPU CPEAHMX pacxoJax C ILEeJbl0 PalMOHAIBHOIO
WCIIOJIh30BaHUsI 00beMa OTCTOMHMKA (YPOBEHBb Z TIPH CPETHUX PACXOJIAX BOJIBI).

Ha puc.5 nmoka3zana cxema OTHOCHUTEIBHO OOJBINION MpoM30HBI (6ojee 50 ra) ¢
ri1yOO0KO YJIOXEHHOU CEThHIO.
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Pucynok S - Cxema y3/1a 04HCTKHU MOBEPXHOCTHOI'0 CTOKA 00JIbIION M cpeaHeil
NPOU3BOAUTEIHLHOCTH:

1 - kamepa ynaBiauBaHUS HEPTH; 2 - HACOCHASI CTAHIUS; 3 - OTCTOMHUK-aKKyMYJISTOp; 4 -
HAacOoC /I 0Ca/IKa; 5 - PHIbTPHI MEXaHUYECKUE U COPOITMOHHBIE; 6 - HACOC ISl OCBETJICHHOM
BOJIbI; 7 - peareHTHOE X034icTBO; CB - cTounsie Bozbl; 0B - ouninennas Boja; P - pearent;
OC - ocamok

CrtouHble BOJIBI MOCTYIAIOT B KaMepy | ajisi ynaBiauBaHusA HETH U TECKa, Jajiee B
HACOCHYIO CTaHIIMIO 2, a 3aTeéM B OTCTOMHHK-akKkymyJsiTop 3. Pearentnoe (mu6o
0e3peareHTHOE) OCBETICHUE U (PUIHLTPOBAHUE BOJIbI OCYIIECTBIISIETCS aHAJTIOTUYHO.
Ha ocHoBe naHHbIX 1a00paTOpHBIX M NpOMBIIUIEHHbIX UccienoBanuii CIIOIACY
PEKOMEH0BaHa MPUHLIUNHUAIBHAS CXEeMa OYUCTKH (puc. 6), MO3BOJISAIONIAS OUYUIIATh
CTOKU J0 TpeOyeMbIX KOHIIEHTpAIMid TMPU HCXOJHOW 3arpsi3HEHHOCTH, OJM3KOM K
MaKCUMaJIbHOM.
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PucyHok 6 - Cxema 04MCTKH J105KA€BbIX CTOKOB
1 - meckonoBKa; 2 - OTCTOWHUK; 3 - QWIBTPHI C MECYaHOU 3arpy3Koil; 4 - QUIBTPHI ¢ KEPAM3UTOBOHN 3arpy3kou; 5 -
(HIBTPHI ¢ IEHOIOINYPETAHOBOH 3aTPy3KOH; 6 - PUIBTPHI C YTIIEPOICOAEPIKAIIIM BOJIOKHOM; 7 - TecuaHbIil OyHKep;
8 - y3en oOe3BoxuBaHMs ocanka; 9 - coopHuk HedrenmpoaykToB; 10 - pesepByap HMpoMBIBHBIX BOA; 11 - pesepByap
IPSA3HBIX TPOMBIBHBIX BOJ; IIC - moBepXHOCTHBIM cTOK; B - BhImyck oummeHHBIX BOJA; IIB - Boja Ha MpPOMBIBKY
¢meTpos; I'TIB - Boxa nocie npomeiBky GunsTpoB; HII - oTBOA HEedTenpogykToB
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[Ipy uCXONHBIX KOHUEHTPALUSIX 3arps3HEHUN B JOXKIEBOM CTOKE, OJM3KUX K
CpPEIHUM 3HAYEHHUSM, U3 COCTaBa OYUCTHBIX COOPYXKEHUN MOXKET ObITh HCKIIOYEHA
ctynenb copOuuu 5. Ilpu OGosiee HU3KMX 3HAYEHUAX HMCXOAHOM 3arps3HEHHOCTU
MOTYT UCKJIIOUAThCsI CTYNEHU 5 U 3 uin 4 (B 3aBUCUMOCTH OT KOHKPETHBIX 3HAUYCHUN
3arpsisHeHuil). Kpome Toro, mpennaraemasi cxeMa OYUCTKHM TO3BOJISIET MCKIIIOYATh
CTYNEeHH TJIyOOKOH 00paOOTKM BOJBI MPU CHIKEHUH TpeOOBaHUN K KauyecTBY
OUMIIEHHBIX BOJI U KOMIIOHOBATh COCTAB OYUCTHBIX COOPYKEHUH U3 OTIEIBHBIX
MO/JTyJIEH.

JInsi OYMCTKM TOBEPXHOCTHBIX CTOYHBIX BOJI C TOPOJICKOM TEPPUTOPUU
npejyiaraeTcsl TEXHOJIOTMYECKasi cxema, IPUBEICHHAs] HA PUCYHKE /.
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Ll\-—:Lc— &‘L'::l
—j ./}_J 5

12 {)6

5B 7 10 11 |
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Pucynok 7 - TexHoJIOIrHYeCKas CXeMa 0YMCTKH IOBEPXHOCTHBIX CTOKOB:

1 — akKyMyJHpYIOLIas eMKOCTb; 2 — HACOCHAsI CTaHIM; 3 — MeXaHW4eckuil GpuibTp; 4 — COpOUMOHHBIN QUIBTP; S — eMKOCTD IS
cOopa OYMIIEHHBIX BOA; 6 — HACOCHL; 7 — He(hTepa3AeuTelib; 8§ — TpyOOnpoBoa HehTENPOAYKTOB; 9 — TpyOOIPOBO IPsA3HBIX
MIPOMBIIIUTIEHHBIX BO; 10 — OTBOJ OTIENCHHBIX HEPTENMPOAYKTOB; 11 — TpyOOIIPOBO I YHCTOH BOABI HA TPOMBIBKY (GHIBTPOB; 12 —
TpYOOIPOBOI BO3BPATHBIX BOJ

TexHon0russ OUUCTKU Tperonaraer coop Bcero 00bemMa BbIIABUIETO JOXKISA B
aKKyMYJIUpYIOILIEH €MKOCTH, NpeOblBaHHME B KOTOpOHl oOecneduBaeT YyaleHue
B3BelIeHHBIX BemecTB 10 100 mr/nm u HedrenpoaykroB - no 30 mr/m, a Takxke
(GunpTpanuio yepe3 ABe U 0oJiee CTyNEHEH MOPUCThIX MAaTEPUAIOB - ME30MOPUCTHIX
uckormaembix yrieir (MUY). Omna crynenr MUY obecneunBaer ymaneHue
B3BelIeHHBIX BemecTB 0 [IJIK pbi60x03sHCTBEHHBIX BOAOEMOB HE(DTEMPOIYKTOB -
no 0,3-1,2 mr/n. Tlpu HEoOXoauMOCTH OoJiee TIIyOOKOM OYMCTKM Ha TOCIEeIHEH
CTYNIEHH PEKOMEHJIYeTCsI HCIHOJb30BaTh MaTepHalibl, O0JIaJalouiie BbICOKON
COpOIMOHHON CMOCOOHOCTHIO (B YaCTHOCTH, OEpe30BBbI aKTUBUPOBAHHBIN YroJib -
BAY). Ilpu BBICOKMX HCXOJHBIX KOHIIEHTPALMSIX HEPTENPOAYKTOB BO3MOXKHA
nsATUCTyNeH4aras puibTpanus yepe3 kepamsutr, MUY u BAY.

OCHOBHBIMM HENOCTAaTKAMM TMOCJHEAHMX JABYX CXEM SIBISIIOTCA BBICOKas
CTOMMOCTb COPOLIMOHHBIX MaTepUaOB W Je(UIMTHOCTh YTOJBHBIX 3arpy3ok, a
TAK)K€ TPAKTUYECKass HEBO3MOXXHOCTb pEreHepaluu TMOCIEeIHUX B MPOU3-
BOJICTBEHHBIX YCIIOBUSIX U, CJIE€AOBAaTEIbHO, HEOOXOAMMOCTh NEPUOAMUYECKON HX
3aMEHBI.
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JUis  peryiaupoBaHUs pacxoja IOBEPXHOCTHOTO CTOKa C  CEIUTEOHBIX
TEPPUTOPHUM C TOUKU 3PEHUS MOCIEAYIONIEH OUUCTKHU EIecO00pa3HO UCIOIb30BaTh
AKKyMYJIMPYIOIINE pPE3EpPBYaphl, MO3BOJISIIOIINE OJHOBPEMEHHO YCPEAHATH PaCXo]l
CTOKA, KOHIIEHTPAlMIO 3arpsi3HEHUNA W OYMINATh CTOKA OT OCHOBHOM MAacCChl
HEPACTBOPUMBIX TPUMECEH.

CTpouTenbCTBO aBTO3aNPABOYHBIX CTAaHLHMM B CTPaHE, a TAKXKE YCUJICHUE
KOHTPOJISI CO CTOPOHBI AKOJOTMYECKHMX OPTraHOB BbI3BAJM MOBBIIICHHBIM CIPOC Ha
KOMIAKTHbIE OBICTPOBO3BOJIUMbIE (3-4 [HS) OYUCTHBIE COOPYKEHHS TOJTHOU
3aBOJICKOM TOTOBHOCTH [IJIi OYMCTKH JOXKIEBBIX CTOYHBIX BOJ C TEPPUTOPUHU
CTaHIINU, COICPKAIUX HEPTEHPOAYKTHI, U XO3SIMCTBEHHO-OBITOBBIX CTOYHBIX BOJ OT
cany3ioB. Toproseiii qom "MrxenepHoe obopynoBanue” pazpaboTan U opraHu30Bajl
MPOU3BOACTBO yCTaHOBOK "CBHpb-1,5" 1Sl OUMCTKM JTOKIEBBIX CTOYHBIX BOJ C
tepputopun 0,12 ra Cc pacdeTHBIM pPACXOAOM CTOKA, OTBOJMMOIO B pE3EpByap
HAcCOCHOM cTtaHumu, 1,5 s1/c (mepuoa OJHOKPATHOTO MPEBBIICHUS WHTEHCUBHOCTHU
noxast npusAT 0,33 rona).

CrouHble BOJIbI, CO/IEpIKAILME B3BEIICHHBIE BEIIECTBA (B OCHOBHOM IE€CUaHBIC
Y TJIMHHUCTBIE YACTHIIb, @ TAK)XKE HE(YTEMPOAYKTHI B KOJIMYECTBE COOTBETCTBEHHO 300-
500 u 10-50 mr/m), cobuparotcst B T0KICIPUEMHOM KOJIOJIIE, a 3aT€M MOCTYMAaoT B
HAaCOCHYIO YyCTaHOBKy. Ha BXoJae B yCTaHOBKY OHHM IpPOXOASAT KOHTEWHEp IS
3a/epKaHusl  KPYIHBIX BKJIKOYEHWM, Jajee C IOMOLIbI0 IOTPYXHOTO Hacoca
MEPEKAYMBAIOTCS B OJIOK OYMCTKH, IJ€ NOCTYNAKOT B NECKOYJIABIMBAIOLINI OyHKeEp,
3aTeM - B OTCTOMHMK (BHaudaje B 30HY MPEIBAPUTEIBHOTO OTCTAaUBaHUA, 3aTEM - B
TOHKOCJIOWMHBIN 0J10K). B meckoynaBinuBaronieM OyHKepe 3a CUET TaHT€HLHUAIBHOTO
MO/IBOJIa BOJBI BBIJIEISAIOTCS KpYIMHOAUCHEpCcHbIe YacTUIlbl (cBbiiie 0,2 MM). B 30He
MPEABAPUTEIILHOIO OTCTAMBAHMS 3a/I€PKUBACTCA: OCHOBHAS YACTh MECYAHBIX YACTHUII
kpynHocTbio 0,05-0,2 MM, arsoMepupoBaHHbIE YACTUIbI TJIMHBI U MEJKHE OTOPOCHI,
NOCTYIAIINE B MNPHUAMOK OTCTOMHUMKA. KpynHble 4YacTHIBI 3MYJIBrUPOBAHHBIX
He(PTENPOAYKTOB BCIUIBIBAIOT HA MOBEPXHOCTH BOABI. [IpeBapuTebHO OCBETIIEHHAs
BOJIa TIOCTYIAeT B TOHKOCJIOMHBIN OJIOK OTCTOMHHKA, MPOTEKask OT BEPXHEU BXOIHOM
30HBI 10 HWXKHEW BBINYCKHOW. [Ipum 3TOM B KaXXIOM sipyce 4YacTULBI C MacCcou
0oJbIlle, YeM Macca BOJbI, BbINAJAOT HAa JHO spyca, JIETKUE YacCTHUIIbI JBUXKYTCS
BBEPX BI0JIb "MOTOM0YHOMN" yacTu. Tskesnbie 4aCTHUIIBI C MOJIOK MOMaaloT BO BTOPOM
OPUSAMOK OTCTOMHUKA, a JIETKUE NPHUCOECAUHSIOTCS K IUIEHKE HAa NOBEPXHOCTH BOJBI.
Hanuune 30HBI MpeaBApUTEIBLHOTO OTCTAMBAHUS CHUXKAET WHTEHCHUBHOCTD
3apacTaHvs MEXKIOJIOYHOTO MPOCTPAHCTBA 30HBI TOHKOCIOMHOTO OTCTauBaHUA,
ynpoujatonas skcruryatanuio. OcBeriaeHHas Boja ciuBaercs B uibTp. Ocanok u3
NPUSMKOB MEPUOANYECKU YAAISIETCS aCCEHU3AMOHHON MAaIllMHOM, HEe(TEenpOayKThI
C TOBEPXHOCTU BOJbI COOUPAIOTCS MOBOPOTHOM TpyOOil B €MKOCTb, M3 KOTOPOW
NEPUOJUYECKHA HAIPABISAIOTCS B KOTEJIbHYIO MOCHE IOMOJHUTEIBHOTO OTIEICHUS
BoAbl.  Ocalok  pEKOMEHAYETCS  BBIBO3UTh  HAa  WJIOBbIE  IUIOLIAIKHU
OJIM3PACIONIOKEHHBIX KaHAIM3AIIMOHHBIX OUMCTHBIX COOPY>KEHUH.
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HPUJIOKEHUE I

OCHOBBI PACYETA OUACTHBIX COOPY KEHUM

OTcTroiiHbIE COOPYKEHUS

Bolgenenre M3 CTOYHBIX BOJ OCENAIOIIMX W BCIUIBIBAIOIIUX MEXaHUYECKUX
IpuMeceil B OCHOBHOM MPOU3BOJUTCA C MOMOIIBIO OTCTauBaHus. JlJid ynaBiIvBaHUsA
IUIABAKOIIEr0  Mycopa B TOJIOBHOM  YaCTH  OYHCTHBIX  COOPYXEHHU
npexycMaTpuBaroTcs pemerku ¢ mpo3opamu 50 mm. [Ipu mnomanu Bogocoopa Gonee
100 ra pekOMEHIYIOTCS PEMIETKH ¢ MEXaHU3UPOBAHHOW OYMCTKOW, a MPHU IUIOIIAAN
MeHee 100 ra momyckaeTcs MCIoJIb30BaTh PEMIETKA C PYYHOU OYMCTKOU. CKOPOCTH
JBMKEHUSI CTOYHBIX BOJ B IIPO30PaX PEUIETOK IPU MAKCUMAIBHOM IIPUTOKE CIEAYET
npuHuMath paBHoil 0,8-1 m/c. KonuuectBo miuaBaromniero mycopa Ha 1000 ra mms
JIOK/IEBBIX 1 TTOJHBOMOGUHBIX BOJ B cpefHeM coctasisier 0,2 M°, a st Tabix 0,3 M.

B noxzaeBoM CTOKe cozuepikaHHe MEcKa ¢ THIPaBIMYECKON KpyIMHOCThIO OoJiee
15 mm/c konebaercs ot 10 go 15%. a B Tamom croke - 10 20%. s BBIICIICHUS
KPYIHBIX MEXaHMYECKHX IPUMECEH M3 IOBEPXHOCTHOI'O CTOKA MPELyCMaTpHUBAIOT
MECKOJIOBKU. UMCIIO MECKOJOBOK WM UX OTACJIECHUN JTOJKHO OBITh HE MEHEE JBYX,
IIPUYEM BCE OHHU JIOJKHBI OBITh pabouymmu. [[1s1 OYMCTKM MOBEPXHOCTHOTO CTOKA
YCTPAaWBAaIOT TOPU3OHTAIBHBIE WJIM TAHTCHUUAJIbHbIE TECKOJOBKU. JlinHa
TOPU30HTAIBHBIX MECKOIOBOK L (M), onpenensieTcst mo dhopmyiie:

L =1000 - k -H - v./w, (4)

rne K = 1,7- xo3pGUIUEHT, YYUTHIBAIOMIUN HEMOJHOE WCIOIb30BAaHUE 30HBI
oTctauBanus; H - rmybuna neckonoBku, mpuaumaercs ot 0,5 mo 2,0 m; v = 0,3 M/c -
CKOPOCTb JIBIDKEHMSI CTOYHBIX BOJI TPH MaKCUMaJIbHOM TMPUTOKE; W, -
TUApaBINYECKass KPYMHOCTb YAaCTHIl, HA COJIEP)KaHUE KOTOPBIX PACCUUTHIBACTCS
neckosoBka. OO0bIYHO MpUHUMAaETCsS Wy = 18,7 Mmm/c (s mecka quamerpom 0,2 Mm).

[IpoIOKUTENEHOCT,  MPOTEKAHHWSI CTOYHBIX BOJ B TOPU3OHTAIBHOU
MIECKOJIOBKE JI0JIKHA ObITh He MeHee 30 c.

[Ipu pacuere TaHTEHIMATBHBIX TMECKOJOBOK HCXOIAT W3  YICIHHOU
TUApPABINYECKOM Harpy3ku, paBHou 110 M/M°Y TIpH MAKCHMAJIBHOM IIPHTOKE
CTOYHBIX BOJ M JUAMETpPE MECKOJOBKH He Oosee 6 M. BIyck BOJbI OJDKEH OBITH 110
BCCH pacyeTHOH TIIyOWHE, paBHOH MOJIOBHHE AuameTpa. KoaudecTBo 3aaep:kaHHOTO
necka B cpeaHeM cocTtaBisieT 15% OT Macchl B3BEIICHHBIX BemiecTB. (s pacuera
MECKOBBIX OYHKEPOB MPUHUMAIOT:

BIAKHOCTH mecka - 60-70%, oObeMHYI0 Maccy MUTaMOBOi mymsmbl - 1,2-1,5 T/m°,
30JbHOCTh 3aziepkanHoro mecka - 80-90%, coxepkaHue HEPTEIPOIYKTOB B
00e3BOKEHHOM TecKe - He Oosee 3%.

JIyist ynaneHus OCHOBHOM MacChl B3BEIIEHHBIX BEHIECTB U HEPTENPOIYKTOB U3

MOBEPXHOCTHOTO CTOKAa TMPUMEHSIOTCS OTCTOMHBIE COOPYXKEHHUS Pa3IMYHBIX

KOHCTpYKHPIﬁl TOPU3OHTAJIBHBIC W pPaJHUAJIbHBIC OTCTOﬁHHKH, TOHKOCJIOHMHBIE
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MOJIOYHBbIE OTCTOMHUKH, HEPTENOBYIIKH, MPY/Ibl, HAKOMUTEIH, TOHKOCIONHBIE OJIOKH
U1 MHTEHCU(UKAIUU padbOThl NPYAOB-OTCTOMHUKOB M T.I. B mpouuioM mupoko
UCIOJIb30BAINCH MPYIbI-OTCTOMHUKH, COOPYKEHUS 3aKphITOro TUna (MOA3EMHBIE) U
CTallMOHApHbBIEC UIMTOBBIE 3arpa)<JICHUs B aKBaTOpuM Bojgoema. D(P(HEKTHUBHOCTH
OYHCTKM B HHMX OTHOCHUTEJIBHO HeBelMKa. KOHIEHTpanus B3BELICHHBIX BEIECTB B
BOJI€, BBIXOJSIEH U3 MpPYyJOB-OTCTOMHUKOB, Konebinercs ot 20 mo 70 wmr/m, a
coJiepkaHue HeTenpoayKToB - OT 3 10 7,2 MI/a. DTU COOpYKEHUs TPOMO3IKH,
ylaJeHUue OCaJKOB M BCIUIBIBIIMX HE(TENPOIYKTOB M3 HHUX BBI3BIBAET OOJIBIIHE
TpyIAHOCTH. [IpynbI-OTCTOMHUKHN OOBIYHO YCTPAUBAIOT B €CTECTBEHHBIX MOHUKEHUSIX
MECTHOCTH, OBparax, Kapbepax, pyciax MNepechlXxaronmx pydbeB u T.A. llox
OTCTOMHUKOM-HAKOIIUTEIIEM ITOHUMAETCSI OYUCTHOE COOPYKEHHE C IIEPEMEHHBIM
YpOBHEM BOJIbI, MpUYeM O0BEM, HEOOXOAMMBIN JIsl 3alOJHEHUS COOPYKEHHS OT
MUHHUMAJIBHOTO YPOBHA [0 MakKCHMAaJbHOTO, PaBEH AKKyMYJIHPYEMOMY OOBbEMY
IIOBEPXHOCTHOT'O CTOKA.

Ilon OTCTOMHMKOM IIOHMMAETCS OYHUCTHOE COOPYXKEHHE C IOCTOSHHBIM
YPOBHEM BOJbI, HE HMerolee OydepHoro odObema g NMprueMa JOKIEBbIX U TaJIbIX
BoJA. OTCTONHUKU-HAKOMMUTEIN OOOPYIOBAHBI YCTPONCTBAMH Ul YyJABIMBaHUS
IUIaBaloOIIEro Mycopa W HedrenpoaykToB. W3 HakomuTens yepe3 Boa03a00pHOE
YCTPOMCTBO MOCTOSIHHO OTOMPAEMBbIil pacxo/l MOCTyNAaeT Ha BTOPUUHBIE OTCTOMHUKHU
U Jajgee Ha (QWIBTPBI, LUIAM W3 HAKONUTENEH M OTCTOMHUKOB THIPOAJIEBATOPOM
HaIllpaBJSIETCS HA NIIaMOBbIe Iuiomangku. llociie HakomneHus Ha IUIOMIAIKax
JOCTATOYHOTO KOJIMYECTBA IINIAaMa €0 BBIBO3AT B TEUCHHE TEIUIOrO IEepuoia roja.
Bmecro nmuiamMOBBIX  IUIOIIAJOK  BO3MOXHBI:  IPUMEHEHHE  CTAIIMOHAPHOTO
rpeiigepHoro KpaHa U OyHKEpOB OO€3BOKMBAHUS WM K€ IMOrpy3Ka IiaMa
HETOCPEACTBEHHO U3 OTCTOMHHUKOB B aBTOTPAHCIIOPT MPU OYEPETHOM ONOPOKHEHHUH
cekiui. OTCTOMHMK PEKOMEHAYETCS BBINOJHATH JABYXCEKUHOHHBIM. [lepen Hum
yCcTpauBaeTcsl pa3fefuTeNbHas KaMepa € BOJOCIMBOM Ui cOpoca pacxoaa BOJBL,
MPEBBINIAIOIIETO MAKCUMAJILHBIN pacyeTHBIN 00bEM ee.

CopnepkaHre B3BEIICHHBIX BEIIECTB B IOBEPXHOCTHOM CTOKE C TEPPUTOPUU
METAJUTyPTUYECKUX TPOU3BOJACTB IOCIE OTCTaWBaHUA B IOKOEe O€3 peareHTHOU
00paOOTKM MpH CpeiHEed MCXOJHOM KOHUEHTPAalMW B3BECH B 3aBUCUMOCTU OT
TMAPABINYECKON KPYITHOCTH MIPUBEAEHO B puJl. 18 .

ConepkaHne B3BELICHHBIX BEIIECTB IIPU OTCTaWBAHMM B IIOKOE M PEAreHTHOM
00paboTKe MOKHO MPUHUMATH 1O puc. 10.

YucTka npy10B-0TCTOMHUKOB MPOU3BOIUTCS B CyX0€ BpeMs rojia Oysiba03epamMu
WA MHOTI'OYEPNAKOBOM 3€MJICPOMHOM MAIIMHOW, OCAJOK TPY3UTCA B IIAJAHIBI U
OTBO3UTCS K MECTY CBAJKH. BpImaBmui B Ipyaax OCaAOK MOXKHO MEPEKAYMBATH
HAacoCaMU B PACIOJIOKECHHBIE MOOJM30CTH KaHATU3AIMOHHBIE KOJUICKTOPHI. Jls
yAaJICHUsI BCIUIBIBIIUX TPUMECEH IeJeCO00pa3HO MPUMEHSATh MacloHehTeCOOpHBIE
KapMaHbl, TaK KaK OIBIT YKCIUTyaTallud IPYI0B-OTCTOMHUKOB ITOKA3aJl, YTO IIEJIEBbIC
TpYOHBI 117151 coopa HePTenpoIyKTOB HEAD(HEKTUBHBI.
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PﬂcyHOK 8 - 3aBHCHMOCTH OCTATOYHOIO CoaepKaHMs B3BCUHICHHBIX BCIIECTB U
FHI[paBJIH‘leCKOﬁ KPYIIHOCTH OT BPEMECHHU OTCTAaUBaAHUA NIPH peaFeHTHOﬁ 06pa60TKe
MOBEPXHOCTHBIX CTOYHBIX BOJ:

1 - 3aBUCUMOCTh OCTATOYHOM KOHIICHTPAIMK B3BEIICHHBIX BEIIECCTB OT BPEMEHH OTCTAMBAHUS MTPU
obpabotke Bombl Al (S04)3, mo30it 30 mr/m; 2 - 3aBUCHMMOCTh OCTATOYHOW KOHIICHTpPAIIUH
B3BEIIICHHBIX BeIlecTB pu 00padotke Boabl Aly (S04)3 (20 mr/a) u ITAA(1 mr/mn), 3 - 3aBHCHMOCTD
THJIPABIINYECKOM KPYIMTHOCTH (OXBATBHIBAIOIICH CKOPOCTH) OT BPEMEHH OTCTAHBAHHSI

W3 ycnoBus ceaMMEHTAlMOHHOTO moaooust »¢p@dekT ocBeTieHus Oynaer
OJIMHAKOBBIM (D =idem), eciii BBIICP)KMBACTCS COOTHOIIICHUE

Tg/le(Hz/Hl)n (5)

rae 77 - NpOAOJIKUTENBHOCTh OCAXICHUS MPU BBICOTE OTCTAUBAEMOro cliosi Hy;
T, - To ke npu H,' n - moka3areynb CTEIECHU, 3aBUCSIIUN OT arjioMepalii B3BECH B
nporecce ocaxaenus, usmensercs ot 0,3 no 0,85.
Pacyer OTCTOMHMKOB MNPOU3BOIAT IO THUIPABIMYECKONM KPYMHOCTHM YACTHIL
B3BECH, BBIJICJICHUE KOTOPHIX OOecTieunBacT HeoOX0oauMbIi P deKT ounctku. iy
L (M) TOpPHU30HTATBFHOTO OTCTOMHUKA OMIPENETISIOT 110 (hopmyJie

L=Q/3,6-k-B-(w,—Uyp) (6)

rre Q - IPOM3BOAMTENBHOCTh OXHOTO M3 OTCTOMHMKA, M/ k = 0,5 - ko3-
GULIMEHT HCMOJb30BaHUS 00beMa; B - MMpUHA CEKIUU OTCTOMHWKA, M; W, -
TUpPABINYECKAsT KPYMHOCTh 3aJ€P>KUBAEMBIX YaCTHI, MM/C; ur - TypOyJeHTHas
COCTAaBJISAIOIIAs, MPUHUMAETCS TIPU CKOpOCTH moToka 5, 10, 15 MM/c COOTBETCTBEHHO
0; 0,051 0,1 mm/c.
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PacueTtHass ruapaBiauyeckas KpPYHOHOCTb ONpPENENsieTCd IO  KHUHETHKE
OTCTaWBaHUSI CTOYHOM BOJIBI B CTATUYECKUX YCIOBUSX.

[ToBepXHOCTHBII CTOK MpEACTaBIsET COOOMW Ype3BbIYAHO HECTAOMIIbHYIO
NOJIMUCIIEPCHYIO ~ CHCTEMY CO  3HAUUTEIbHBIMM  KOJICOAHUSIMU  COCTaBa
KOHIIEHTpPAIMH 3arpsi3HEHUH.

C umenpl0 MHTEHCHU(UKALMK MpOLEcCa OCBETICHHUS JOXKAEBBIX  BOJ
HCCIIEIOBAIIOCh WX OTCTaMBaHHE B MPHUCYTCTBUU KOATYISHTOB U (JIOKYJISIHTOB
paznuyHbIX TUNOB. HamOosiee AOCTYNHBIM KOAryJISIHTOM SIBJIIETCS CEPHOKHUCIBIN
amoMuHuii. B kauecTBe (IOKYISHTOB M3 ATHX XK€ COOOpa)kKeHUil ObLIM BHIOpAHbBI
noymakpwiamun  (ITAA, anuonHbd ¢uokynsat) u  BIIK-402 (katnoHHBIHA
(bIOKYISHT).
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Pucynok 9 - Knunernka ocaxaeHusi B3BelICHHbIX BellleCTB M yaJeHUs!
He()TeNnpPOaYKTOB U3 FOPOACKHX 10K1€BbIX BO/I:
1 - ocraTouHOE Ccoziep)KaHuE B3BEIICHHBIX BELIECTB, MI/J;
2 - T0 e He(hTEenPOTYKTOB, MI/1

PacueTHpie naHHBIE O HEOOXOAMMOW MPOAOHKUTEIBHOCTH OTCTaUBAHUS
JIO’KJIEBOTO U TaJIOTO CTOKOB C TOPOJICKOM TEPPUTOPHUH TPHU PA3IUYHON TITyOuHE
IPOTOYHON 30HBI OTCTauBaHUs H NIl TOCTHXKEHUS 33aHHOTO 3 (deKTa OCBETICHUS
npuBeIeHBI B Ta0OM. 11.

CornacHo mnonydeHHbIM B CaHkrt-lletrepOypre maHHbIM, MpU A00aBIECHUU
pEareHToB JOCTATOYHAs CTEIIEHb OCBETJICHHS JOCTUraeTcs 3a 2 4 orcrauBanud. [lpu
TOM Haubojee I1eNeco00pa3sHbIMU SIBISIFOTCA J03bl: KOAryJjsiHTa (CEpHOKHCIIOTrO
amomunud) - 20 mr/n u gunokynstata (ITAA) - 1 mr/n, npu KoTopbiX 3P HEeKT OUUCTKU
[0 B3BEIICHHBIM BEILIECTBaM IPH JBYXYaCOBOM OTCTAMBAHUM COCTABIISJ B CPEIHEM
98 %. Ilpu posze koarynsgata 10 Mr/m 3¢pexT OYUCTKH OBLT HECKOJIBKO HHUKE
(mpumepno 95 %).

CpaBHUBas TOJIyYEHHBIE PE3YJIbTaThl, MOXKHO CJIeJlaThb BBIBOJ O TOM, YTO
MPUMEHEHNE KOaryysiHTa U (IOKYJISHTAa 3HAYUTEIHLHO MHTEHCU(DUIIUPYET OUYUCTKY
CTOKa; Tpu OE3pearecHTHOM OTCTAaWBaHUM KOHIICHTpanus HEPTEIPOAYKTOB
cHmxkanach 10 1,3-1,98 mr/m, B To BpeMsi Kak B MPUCYTCTBUU PEAreHTOB B ITUX K€
CTOKax JOCTUTajoch CHikeHue HedrenpoaykroB jo 0,6-0,9 mr/m. Conepsxkanue
B3BEILICHHBIX BEIECTB CHIXXKAJIOCH MPU O€3peareHTHOM OTCTauBaHUU 10 8-360 Mmr/m,
a MpU UCIIOJIB30BAaHUU PEAreHTOB B ATUX ke cTokax - 10 40 mr/n. HegrenpoaykTsl,
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KaK M3BECTHO, MPUCYTCTBYIOT B CTOKaX B BHUJI€ SMYJbIUPOBAHHBIX U PACTBOPEHHBIX
npumeceil. [lomydeHHBbIE pe3yNnbTaThl CBHUJAETENBCTBYIOT O TOM, 4TO TpHU
O0e3peareHTHOM  OTCTaMBaHWM  YaCTUYHO  HW3BJICKAIOTCS  ASMYJIbIHMPOBAHHbBIC
He(TENPOAYKThI, & MPU PEArecHTHOM - B CTOKaX OCTAlOTCS TOJbKO PACTBOPEHHbBIC
He(TENPOAYKTHI.

Taomuna 11

IpoaoKNTEIBLHOCTH OTCTAMBAHMS 105K1€BOI0 CTOKA (B YMCJINTEIE) U
TAJIOr0 CTOKA (B 3HAMEHATeJIe)

Oddexr | IIpoaomKuTEeILHOCTh OTCTANBAHKS (4) TIPH TITyOHHE
OCBETIICHUS, IIPOTOYHOU 30HBI, M
%
2 2,5 3 3,5 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 S
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

Hcnonb3oBaHrue peareHTOB MJii MHTEHCU(PUKAIIMU OCBETJCHHUS 3HAYUTEIIBHO
yBeJIMUMBaeT o0beMa 00pa3yrollerocs ocajgka U YaCTUYHO MEHSET €ro CTPYKTYpY.
KonuuectBo ocajika, oOpasyroiierocs npu 0e3peareHTHOM OTCTauBaHUM, COCTABIISCT
B cpeadeM 2-4 % oT o0beMa OTCTauBaeMoro ctoka npu 30isHOocTH 60-70 %, B TO
BpeMs Kak 00BeM OcaJika MpU PEareHTHOM OTCTaMBaHUU cocTaBiisgeT okoio 10 %, a
30JIbHOCTH Ocajika - He 6osee 60 %.

XapakTepHble KpUBbIE KHUHETUKH OTCTaWBaHUS JOXKJIEBBIX, TalbIX U
MOIMBOMOEYHBIX BOJ, mnoinydeHHele BHUWM BOJJI'EO Ha nOpOMBIIIIIEHHBIX
MPEANPUATUSIX MPU BbICOTE 30HBI oTcTauBanus 200 MM, npeicTaBieHbl Ha puc. 9.12.
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HpOI[OJ'DKI/ITeJ'II)HOCTB OTCTanBaHUsA, Y

Pucynok 10 - KuneTnka orcTauBaHusi IOBEPXHOCTHOI0 CTOKA NPOMBILLIEHHBIX NpeanpusiTuii: 1 -
A0KAEeBOI CTOK He()TeXUMHUYECKHUX NMPeANPHUATHIL; 2 - TO Ke MAIIMHOCTPOUTEIBLHOI0 3aB0Aa; 3 -
TAJIOI0 CTOKA HePTeXUMUYECKHUX NPeInpUATHI

Tak Kak TNOBEPXHOCTHBIM CTOK  COJEPKUT  3HAYUTEIBHOE  KOJINYECTBO
MEJKOAUCTIEPCHOW TPUMECH, MPH BBIICICHUN YACTHUIl C THIPABIMYCCKON KPYITHOCTHIO
6onee 0,2 MM/c ocTaTouHas KOHIICHTpAIMs B3BEHICHHBIX BemiecTB coctarisier 100-500
Mr/a. s noctuxenus tpedyemoro ahpexra ocBETICHUS D PEKOMEHIYIOTCS CICAYIONIUE
3HAYCHUS THIPABINICCKON KPYIMTHOCTH YaCTHI] B3BECH W, JUTSI BBICOTHI 30HBI OTCTAUBAHUS
2 Mm;

2, %... 50 60 70 80 85 90 95
W, mm/c,.. 0,62 0,32 0,12 0,045 0,027 0,012 0,008

[IponopimonanbHO 3hHEKTY OCBETICHUS CHUXKACTCS COJEPKAHUE OPraHMYEeCKUX
BemectB, BoipakeHHBIX XIIK. Tlpu mpomomxutensHOCTH oTcTauBaHus 1-2 cyT 3¢ dexT
CHIDKEHHMS COJIep)KaHMs B3BCIICHHBIX BemiecT M nokazatensx XIIK xonebnercs ot 80 mo
90%, a nokazareins BIIK - ot 60 1o 80%. OctaToyHOE cofepKaHUE B3BEIIICHHBIX BEIIECTB
B OTCTOSHHOM Boae MokeT pocturath 50-100 wmr/m, HedrempomyktoB - 0,5-3, a
oprannueckux BemecTB B nepecuete Ha XIIK u BIIKy - coorBerctBenno 50-80 u 15-20
MTI/J1.

Hcnonb3oBaHue MeToAa OTCTAaMBAHUS B TOHKOM CJIO€ MO3BOJISIET 3HAYUTEIHHO
WHTEHCH(DUIIMPOBATH TIPOIECC BBIICICHUS MEXaHWMYECKUX TpUMeceli W 00ecreunTh
BBICOKYIO CTEIIEHb OCBETJICHUS B TOHKOCJIOWHBIX OTCTOMHHMKAX, 3aHMMAIONIUX MajIbie
ommaau u 0obembl. Ho jy1st aToro tpedyercs onpenesieHHas: MOAroTOBKa MOCTYIAKOIIeH
BOJIbI, YTOOBI 00ECTIEYUTh CTaOMIbHYIO paOOTy MOJOYHBIX OTCTOMHUKOB 0€3 3aCOpEeHUs
KPYIHBIMH TIPUMECSIMUA. TOHKOCIOWHOE OTCTAaWBaHUE IIMPOKO TMPUMEHSETCS TpU
JIOOYMCTKE MOBEPXHOCTHOTO CTOKA. J[J1 3TOM 1enu pa3muvHble KOHCTPYKIIMM OYUCTHBIX
COOPY>KEeHUI 00OPYIYIOTCS TOHKOCIOWHBIMH MOAYJssMU. ONTUMAaJIbHBIA yrod HaKJIOHA
mwiactul coctaBiger 60-70 °, a paccrosHue Mexay Humu - 50-10 mm. OcHOBHas Macca
3arpsisHeHui ocaxaaetcs 3a 10-30 muHo DddekT 3amepxanusi B3BeCH B TOHKOCIONHOM
oTcTorHuKe B TeueHue 30 muH pocturaer 85-90 %, B TO BpeMs Kak, B TOPU30OHTAIBHOM,
OTCTOMHUKE TIYOMHOM 3 M Jake Mpu S5 4 oTcTamBaHUsA dP(HEKT OYMCTKH OT B3BEIICHHBIX
BellecTB coctaBiisieT 60-62 % (mpu 0gHOM U TOM ke UCXOAHOM KOHIeHTparuu). [Tnomanu

68



JUTSL pa3MEIIEeHUs TOHKOCJIOWHOTO OTCTOMHWKAa MOTYT OBbITh CHIbKeHBI B 6-10 pas, a
KanmuTaJdbHBIE 3aTpaThl - B 2,5-3 pas3a MO CpaBHEHUIO C 3aTpaTaMH Ha CYIIECTBYIOIIUE
coopykeHus. OCHOBHbIE KOHCTPYKTHUBHBIE pa3MePhl 3TUX OTCTOMHUKOB OMPEACIISIOTCS 110
dhopmymnam:

. 2 _
* [UIOIA/bL CEYEHUSI OTCTOMHUKA W, M w=Q/3,6V,, (7)
* 001Ias IMIMPHUHA OTCTOWHUKA B, M B=w/H ., (8)
* 00IIas [UIMHA OTCTOMHMUKA L , M L=l +1.+1 9)
. 3

3nech Q - pacueTHBIN pacxomd, M /4; V.. - CpEIHSST CKOPOCTh pabovero moToka, MM/c;
| - nmuHa npuemuoit kamepsl, | =1 - 1.5M; |, - (TMHA TOHKOCTORHBIX 3J1IeMeHTOB, | = 1,5-
3 M; |, - qIuMHa BBIXOAHOM YacTH OTCTOMHHKA, |, = 0,5 -1Mm; H ;. - BBICOTa TOHKOCIOHHBIX
OJI0KOB, H i =1-1,5m. Cpennsisg ckopocTh paboyero noToka B 3aBUCUMOCTH

OT TpeOyeMOH CTENEHU OYUCTKH IMOBEPXHOCTHOIO CTOKA TOPOJCKUX TEPPUTOPUN OT
B3BELIEHHBIX BEUIECTB MPU MPHUHATON JAJIMHE TOHKOCIONWHBIX 3JI€MEHTOB MPUHUMAETCS 110
Tabin. 12.

OnpenenrB KOHCTPYKTHUBHBIE pa3Mepbl TOHKOCIOWHOIO OTCTOMHUKA, HUCXOHs U3
o0ecnieyeHrss HEOOXOAMMON CTENEHU OYMCTKH IO B3BEIICHHBIM BELECTBAM, MPOBOIST
NOBEPOYHBbI pacyeT 10 3S(P(YEKTUBHOCTH OYUCTKM IMOBEPXHOCTHOIO CTOKa OT
HepTenpoaykroB. Ilpu »3TtoM >PQPeKTUBHOCTH 3ajep:kaHusl HEe(TENpPOIYKTOB B
TOHKOCJIOMHOM OTCTOMHHMKE B 3aBUCUMOCTH OT JJIMHBI TOHKOCJIOWHBIX 3JIEMEHTOB M
CKOPOCTHU JBUKEHUS KUIKOCTH MpoBepseTcs 1o Tadi. 13.

KonuuectBo ocanka P,. (M/4), BBIIEISIEMOTO B OTCTOMHBIX COOPYKEHHSIX, CIEAYET
ONpENENsATh UCXO U3 KOHUEHTpAIMU B3BEUIEHHBIX BEIIECTB B MOCTymnawiieMm ctoke C,
orcroiHoMm cTtoke C,,. .

— Q-(COO—COC) (10)
(100—h) - p,, -10*

oc

3
rae Q - pacxoa CTOYHBIX BOA, M/d4; b - BIaXHOCTh ocaaka, %; Poc - MIOTHOCTH

3

ocajaka, r/c™m".

Ucxons uz o6beMa o0pa3yroiierocs ocajaka 1 BMECTUMOCTH 30HbBI €r0 HAKOIIJICHUS B
OTCTOMHOM COOPYKEHUU OMPEIEIAETCS HHTEPBAI BPEMEHHU MEXK/Ty BHITPY3KaMU OCAJIKa.

B 3aBucHMOCTH OT MPHUHSATOTO THMA OTCTOMHOTO COOPYXKCHHS YIAJICHHE OCajKa
MpeaycCMaTpuBaeTCd CaMOTEKOM, TOJ[ THUJIPOCTATHYECKUM JIaBIICHHEM, HAcCOCaMH,
THApPOdJIeBaTOpaMH,  KOBIIOBBIMH  d3JieBatopamu,  rpeidepom,  Oymnbaozepamu,
HKCKABATOPAMH U JIPYTUMHU MaITHHAMHU.
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Tadomuma 12

Cxopoctb pato4yero noToka B 3aBUCUMOCTH 0T 3¢ deKTa yaajieHus
B3BeIlIEHHBIX BelIeCTB JJIs1 J0K1€BOI0 CTOKA (B YMCJIUTEJIe) U TAJOI0 CTOKA
(B 3HAMeHAaTeJ1e)

CkopocTtb padoyero noroka B 3aBUCMMOCTH OT 3¢ ¢eKTa 04YUCTKH

CkopocTb TeueHus (MM/C) P ATUHE
DddexT ocBernenust, % |TOHKOCIOWHBIX AIEMEHTOB, 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

Tabmuma 13

NMOBEPXHOCTHOTO CTOKA OT HE(PTENMPOAYKTOB JIJISl 10K1€BOI0 CTOKA (B
YHUCJUTENEe) U TAJIOr0 CTOKA (B 3HAMEHAaTeJ1e)

CkopocTb TeueHust (Mm/c)
Dddekt MPU JIJIMHE TOHKOCIIOMHBIX JIEMEHTOB, M
OYHCTKH, %
15 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

Tun OTCTOMHBIX COOPYKEHMI CJeAyeT BHIOMpAaTh Ha OCHOBAaHHUM TEXHHUKO-
JKOHOMHYECKHUX pPAaCue€TOB C YYETOM [MPOU3BOJUTEIBHOCTA M CXEMBI
XapaKTEPUCTUKH

COOPYKEHUH,

OYEpETHOCTH

CTPOUTEBCTBA,

70

IPYHTOB,

OYHCTHBIX
penbeda



IJIOMIASIKA, YPOBHSI TPYHTOBBIX BOJA, TpeOyeMOW CTENEeHH OYUCTKH H Ap. OTCTOIHBIC
COOPY>KE€HHUS MOTYT OBITh >KEJI€300€ TOHHBIMU WJIH 3€MJISTHBIMHU.

XKenez006eTOHHBIE OTCTOMHUKY 11€J1eCO00pa3Hbl MPU pacXo/1ax CTOYHBIX BoJ 10 500
7/c, a TakkKe MpU HeOIAronpusITHBIX THIporeosiorniyeckux yciosusx. [Ipu pacxoxae mo 300
J/C  BO3MOXKHO TPUMEHEHHUE OTCTOMHUKOB 3aKpbhITOrO THUMA, T.€. IOJ3EMHBIX
&KeJne300€TOHHBIX coopyxkeHui. [Ipu Gonbux pacxomax SKOHOMHUYECKH I1€1ecO000pa3HO
yCTpauBaTh NPYAbI-OTCTOMHUKHU.
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