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AKT COI'ZIACOBAHUA

HA METOAMYECKHE PEKOMEHIAIUH 10 BHINOJIHECHUIO IPAKTHYECKUX PadoT
no teme 2.1 «Boaponoaroroska» [IM.03 «BpinosiHeHue padoT Mo OYUCTKE
NPUPOJHBIX U CTOYHBIX BOJ U KOHTPOJII0 Ka4eCTBEHHBIX MOKa3aTesein,
pa3padorannbix npenoaasaresieM I'BIIOY HO:xxHo-Ypanbckoro
roCyIapCTBEHHOI 0 TeXHHM4YeCcKoro kouieaxa Qcynosoi JI. B.

Metoaudeckre peKOMEH IalMK 110 BBITIOJIHEHUIO TIPAKTUUECKUX PaboT 1Mo TemMe
2.1 Bonmonoaroroska I1M.03 BeimonHeHue padboT 1Mo 0YMCTKE MPUPOIHBIX U CTOYHBIX
BOJl U KOHTPOJIO KAaueCTBEHHBIX IIOKa3aTelie, pa3paOoTaHbl B paMKax paboueit
nporpaMMbl  NMPOGECCUOHAIBHOTO MOYJISA, SBISIOMIETOCS YacThl0  MPOrpamMMbl
MOJATOTOBKM CHEHHAIMCTOB CpeaHero 3BeHa B coorBerctBuu ¢ PI'OC mo
cunermaiapHoct  CIIO 08.02.04 BoxpocHaOxenme ¥ BOOOOTBEAeHHE 0a30BOU
MOJATOTOBKH B YaCTH OCBOCHUS OCHOBHOTO BHIa MPO(ECCHOHATBLHON JEATEIHHOCTH
(BAIT): BeimonHenue pabOT MO OYUCTKE MPUPOAHBIX U CTOYHBIX BOJ M KOHTPOJIIO
Ka4eCTBEHHBIX ITOKa3aTelied ¥ COOTBETCTBYIOIMMX MPO(EeCCHOHANBHBIX KOMITETCHITUI
(I1IK).

Hacrosmue meromudeckre pPEeKOMEHIAIMH IO BBITOJIHEHHUIO MPAKTHUYECKUX
paboT MPEACTaBIAIOT COO0W MHANBUYTbHbBIC TPAKTUYECKHUE 3aJaHUs U CIIYKaT IS
3aKPETUICHUSI Y CTYACHTOB CHEIUANBHBIX 3HAHWA M YMCHHA TIPU OTMPEIACICHHUH
METO/1a OYUCTKH BOJIBI 1 OCHOBHBIX TTAPAMETPOB OUMCTHBIX COOPYKEHUN MPUPOTHBIX
BOJI.

Metoaudeckre peKOMEH IAIMH 110 BBITIOJIHEHUIO TPAKTHUYECKUX PaboT Mo TemMe
2.1 Bonmonoaroroska I1M.03 BeimonHeHre paboT MO0 OYMCTKE MPUPOIHBIX U CTOYHBIX
BOJl M KOHTPOJIO KauyeCTBEHHBIX IIOKa3aTeJiel COOTBETCTBYIOT YCTaHOBJIECHHBIM
TpeOOBaHUSAM KW MOTYT OBITh PEKOMEHIOBAHBI ISl WCIIONB30BAHUS B Y4EeOHOM
mporecce.

«ApxurektypHas  Macrepckas
A.A. Mapkinrerep




[NOACHUTEJIBHAA 3AIIMCKA

MeTonnueckre peKOMEH IalliuU 10 BBITTOJIHEHUIO IPAKTUYECKUX padOT MO TEME
2.1 Bopomoaroroeka MJIK 03.01 OuncTka W KOHTpOJb KadecTBa MPUPOIHBIX U
CTOYHBIX BOJI, MpeaHa3HadyeHbl M oOydaromuxcs mo crnenuansHoctn 08.02.04
BonocnabxeHue 1 BOJ0OTBEICHNE.

[IpakTrueckue 3aHATUS SBISIOTCS BaKHBIM DJIEMEHTOM y4eOHOTro Tporecca. B
XOJIe¢ BBINIOJIHEHUS TMPAKTUYECKUX padoT oOyyaromuecss CHUCTEeMaTU3UPYIOT H
3aKPETUISIOT TTOJIYYCHHBIC TEOPETHUCCKUE 3HAHUSI, PAa3BUBAIOT MHTCIUICKTYAIbHBIC U
MpoeCCHOHANIBHBIE YMEHHS, (POPMHUPYIOT JJIEMEHTHI KOMIIETCHIIMA OymayIuX
CIEIUATICTOB.

MeTtonudeckue  peKOMEHIAIMA  TPEAHA3HA4YCHBI IS OpraHU3aIliu
BBITIOJIHEHUSI IPAKTHYECKUX paboT o Teme BoponoaroToska.

[Tporpammoii IIM.03 BrinmonHenue paboT M0 OYUCTKE MPUPOIHBIX U CTOYHBIX
BOJ M KOHTPOJIO KA4YEeCTBEHHBIX ITOKa3aTelied MpPeayCMOTPEHO BBIMOIHEHUE 9

MPaKTUYECKUX padOT, HAMPABICHHBIX HA ()OPMUPOBAHUE IJIEMEHNIO8 CEOYIOULUX

KoMnemeHnuyui:
LUU(be:IA::;’:gzZZs;Hue Ymenus 3nanus Koo JIP
OK 1. Boioupamo PacnosnaBats 3anauy 3HATh aKTyaJIbHbII JIP 4
CnOCOObI peuieHus u/unm npoOaemMy B npodeccuonanbubii U | JIP 11
3a0au npodeccnoHaTbHOM W/WITU | COIMANBbHBIN KOHTEKCT, | JIP 13
npogheccuonanvholl | COIUANBHOM KOHTEKCTE; B KoTOpoM nipuxoautes | JIP 14
deamenpHoOCmU, AHanM3upoBaTh 331a4y paboTaTh U KUTh; JIP 15
RPUMEHUMENbHO K u/unmm mpooiemy u 3HaTh OCHOBHBIE JIP 16
DPa3nuunbIM BBIJIEISATH €€ COCTABHbIC HCTOYHUKU JIP 17
KOHmeKcmam. 4acTH; uHpopManuu u
[IpaBUNBHO ONPENEIUTh U | PECYPCOB JJIsl PEIICHUS
HaWTu nH(pOpMaImio, 3a/a4 ¥ mpobsieM B
HEOOXOTUMYIO JUIst npodeccCHoHaTEHOM
perieHus 3a1auu u/uim W/ COTTMATBHOM
MPOOJIEMBI; KOHTEKCTE.
CocraBuTh IIaH NENCTBUS, | 3HATH AKTyaJbHbIE
Omnpenenuts HEOOXOIUMBIE | CTAHAAPTHI
pecypchl; BBITIOJTHEHHS pabOT B
Brnagets akTyanbHbBIMU npodeccuoHaNbHOMN U
MeToAaMu pabOTHI B CMEXHBIX 00JIaCTsIX;




npodeccroHaNbHO i U
CMEXHBIX chepax;
PeanmzoBars
COCTaBJICHHBIH TJIaH;
OueHuTs pe3ynbrar u
MOCJICAICTBHS CBOUX
JEUCTBUI
(caMOCTOATENHHO UJTH C
TTOMOIIbI0 HACTABHHUKA).

3HaTh aKTyaJIbHbIE
MeTOABI pabOTHI B
npodeccCHoHALHON 1
CMEXHBIX chepax.

OK 2. Onpenenars 3a1a4u Homenknatypy JIP 4
Ocywecmenameo MOVCKa HH(OPMAIIHH. UH(OPMAIMOHHBIX JIP 11
ROUCK, AHAIU3 U Onpenensitb HEOOXOIUMBIE | ICTOUHUKOB JIP 13
UHmepnpemayuio WUCTOYHUKU WH(POPMALIUK | IPUMEHSIEMBIX B JIP 14
ungopmayuu, [InanupoBath npouecc npo¢eCCHOHAIBHON JIP 15
Heo0X00uMmoii 01 noucka CTpykrypupoBath | aestenbHoctu [Ipuemsr | JIP 16
6bINOJIHEHUA 3a0ay I0JIYYaeMYIO CTPYKTYPUPOBAHUS JIP 17
npogpeccuonanvroii | uHpopmanuio Beinenars | unpopmanuu @opmat
oesmenvbHOCmU. HauboJsee 3HAaUMMOE B ohopMIICHHUS
nepeyHe nHpopMaIuu pe3yIbTaTOB MOKMCKA
OneHuBaTh NPAKTUYECKYIO | MH(OpMALIUU
3HAYUMOCTb PE3YJIbTATOB
noricka OpopMIIAThH
pe3ysbTaThl MOUCKA
OK 3. IInanuposeams | Onpenenste akTyanbHOCTh | ConepkaHue JIP 4
U peanu3oevleama HOPMAaTUBHO-TIPABOBOM aKTyaJIbHOU JIP 11
cobcmeenHnoe JOKYMEHTAIUU B HOpMaTuBHO-TIpaBoBoi | JIP 13
npogheccuonanvroe u | npopheCcCUOHATHLHON JIOKYMEHTAlUH JIP 14
JIUYHOCHHOE NEeATEIbHOCTH CoBpemenHas HayuHas | JIP 15
pazeumue u ipodeccuonanvuas | JIP 16
TEPMUHOJIOT U JP 17
Bo3MoxHbIe
TPaeKTOPUH
npodeccnoHalIbHOTO
pa3BUTUS U
caM000pa3OBaHMs
OK 4. Pabomamo 6 OpranuzoBsiBath paboty | [Icuxomorus JIP 4
Koalekmuee u KOJUIEKTHUBA U KOMaH/IbI. KOJUIEKTUBA JIP 11
Komanoe, BzaumoeiicTBOBaTh C [Icuxonorus nuunoctu |JIP 13
Ihpekmueno KOJIIETaMU, PyKOBOJICTBOM, | OCHOBBI MPOEKTHOM JIP 14
63aUMO0eiicme08ams | KINCHTAMU. JEATENbHOCTU JIP 15
C Koanezamu, JIP 16
PYK080OCHMEBOM, JIP 17
KAUueHmam
OK 6IIpoaenamo OMUCHIBATh 3HAYUMOCTh CYIIHOCTh TpaxkaaHcko-| JIP 1
2PaNHCOaHCKO- CBOEH MaTpUOTUYECKOMN JIP 2
nampuomuuecKkyo CHEIUATbHOCTH; TPUMEHSTh | TO3ULIUH,
no3uyuio, CTaHIapTHI 00111eYeT0BEYEeCKUX
demoncmpupogams | AHTUKOPPYIILIUOHHOTO LIEHHOCTEH;
0CO3HAHHOe TTOBEICHUS 3HAYUMOCTh
noeeoenue Ha 0cHoge npodeccHoHaNBHOM
mMpaouyUOHHBIX JIEATEITLHOCTH TI0




odweuenoseueckux CIIELUATBHOCTH
ueHHocmeil.
OK 7. CobnrogaTh HOPMBI [IpaBuna JIP 10
Cooeiicmeosamo 3KOJIOTUYECKOU 9KOJIOTUYECKOU
COXpaHeHuo 6e3onacuoctu OnpeaensTs | 6e30MaCHOCTH PU
OKpyHcarouiell cpeowl, | HalpaBICHUS BEJICHUU
pecypcocoepercenuro, | pecypcocoepexeHus B npodecCHoHATBLHOM
Ippexmueno paMKax JIeATEIIbHOCTH
deiicmeosamp 6 npodeccnoHaTbEHOMI OcHOBHBIE pecypchbl
upe3euluaiHbIX NESATEIbHOCTH 10 3aJIeiCTBOBaHHbIC B
cumyauunx npodeccun npodecCHOHATBLHOM
(ciennambHOCTH) nesitenbHOoCcTH [lyTH
obecrnieueHus
pecypcocOepexeHusl.
OKY9. Hcnonvzosams | IIpuMmensaTs cpencraa CoBpeMeHHbIE JIP 4
ungopmayuonHsle UH(OPMALIMOHHBIX cpexactBa u ycrpoictsa | JIP 11
mexHo02uU 8 TEXHOJIOTHH Ui pelieHus | uHpopMaTru3aIun JIP 13
npogeccuonanvnon | npodeccuoHanbHbIX 3a1a4. | [lopsiok ux JIP 14
oeamenbHOCHmU. Hcnons3oBars IIPUMEHEHHUS U JIP 15
COBpPEMEHHOE MpOrpaMMHOE JIP 16
IIPOrpaMMHOE obecrnieueHue B JIP 17
obecrieueHue po¢eCCHOHAIbHON
JIeSITEIIbBHOCTH
OK 10. [Tonumatp 06mmii cmeicn | [IpaBuna moctpoenus | JIP 4
Ilonv3oeamuca YETKO MPOU3HECEHHBIX MPOCTHIX U coKHBIX | JIP 11
npogeccuonanvnoil | BBICKa3bIBaHUU HA MpeIOKEHU N Ha JIP 13
OOKymenmauueii Ha | U3BECTHBIE TEMBI npodeccuoHaIbHbIe JIP 14
2ocyoapcmeennom u | (npodeccuoHaIbHbIE U TE€MBbI, OCHOBHBIE JIP 15

UHOCMPAHHOM A3bIKE.

OBITOBBIE),
MMOHMMATh TEKCTHI HA
0a30BbIe

npo¢eCcCuOHAIBHBIE TEMBI
y4acTBOBATh B IMajorax Ha

3HAKOMBIE 0OIIHE U

npodeccuoHaNbHbIE TEMBI,

CTPOHUTH MPOCTHIE
BBICKa3bIBaHUS O ce0e U 0

cBoeilt mpodeccrnoHanbHOM

NeSITeIbHOCTH, KPATKO
00OCHOBBIBATH U

OOBSICHUTH CBOU JIeicTBUs

(Texyuue u
IUTAHUPYEMBIE), TTHCATh
MIPOCTHIC CBS3HBIE
COOOIIIEHHS HA 3HAKOMbIE
WA UHTEPECYIOIINE

npoeccroHabHBIE TEMBI

o01IeynoTpeOUTENbHbIE
riaroJjsl (ObITOBas U
npodeccuoHanpHas
JIEKCHKA), JIGKCUIECKUH
MUHHMYM,
OTHOCSIIUNCS K
OIHCAHUIO MPEIMETOB,
CPEZICTB U TPOIIECCOB
npodeccHoHANBHOM
JCSITETbHOCTH,
0COOEHHOCTH
MIPOU3HOIICHHUS,
npaBUiIa YTCHUS
TEKCTOB
npodeccHoHANBHOM
HaMpaBJIEHHOCTH

JP 16
JIP 17
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[IK 3.1. Pa3pabaThiBaTh TEXHOJOTMYECKUM IMPOIECC OYMCTKU MPUPOIHBIX H
CTOYHBIX BOJ

YMEHU:

— BBITIOJTHATH KOHTPOJIb 32 COOJIIOJICHHEM DKOJOTMYECKHUX CTAaHJIApTOB M
HOPMATHBOB TI0 OXpaHe OKPY’KAIOIIECH CPEIbI;
—  pa3pabarpiBaTh TEXHOJIOTHYECKHE CXEMbl OUYMCTKHA MPUPOAHBIX BOJI, CXEMBI
00pabOTKH OCAJIKOB;
— paboTaTh C HOPMATHBHBIMH JOKYMEHTAMH U KaTajJoraMu, OCYIIECTBIISATh
MTOMCK HEOOXOAMMOTro 000pYyI0BAHHS;
— BBITIOTHATE M O(QOPMIIATH pacueTbl IPOCKTUPYEMBIX JJIEMEHTOB CHCTEM
BOJOCHA0KCHHS U BOJOOTBCACHMUS,
— MIPUMEHSATH COBPEMEHHBIC TEXHOJIOTHH CTPOUTEIBCTBA CUCTEM BOJIOCHAOKCHUS
1 BOJIOOTBE/ICHHS,
— HCIIOJIB30BaTh HMH(POPMAIIMOHHBIE TEXHOJOTHMH TP T0J00pPE U  IIOMCKE
HE00X0AMMOTro 000pyI0BaHMUS;

3HAHUU:

- TUTUCHHNYCCKUC Tpe6OBaHI/I$I K Ka4YCCTBY MMUTHEBOM BOJbI 1 CAHUTAPHBIC

HOPMBI OYHIIIEHHBIM CTOYHBIM BOJIaM M BOJAM BOJOEMOB Pa3IMYHOTO HA3HAUYCHHUS,
— METO/IbI M TApaMETPhl KOHTPOJISI IPUPOIHBIX M CTOYHBIX BOJI;

— OCHOBBI MPOSKTUPOBAHUS U KOHCTPYUPOBAHHS;

— COCTaB U MOPSAIOK pa3pabOTKH MPOSKTHOM TOKYMEHTAIIUH;

— CTPOMTEIIbHBIC HOPMBI U TIPABUIIA;

— TIEepeIOBbIC TEXHOJIOTHH M COBPEMEHHOE 000PYI0BaHUE;

Onucanue KaxmaoW MPaKTHIECKOW pabOThI COMEPKHUT HOMEP, Ha3BaHUC H
11eJb paboThl, GOPMHUPYEMBIE B MPOIECCE BBHIMOTHEHUS PAOOTHI 3HAHUS, YMCHHUS U

AJIEMEHTBI KOMIIETCHIIUH.



[TEPEYEHDB ITPAKTUYECKUX PABOT

KouauuecTBo
Ne HaumeHoBanmue
4acoB
1. | Onpenenenne Nbe30METPUYECKUX OTMETOK U IIOCTPOCHUE 3
MbE30METPUUYECKUX JIMHUI

2. | Meroauxka pa3pabOoTKH KOHCTPYKIIMH TPYOIaTOTO KOJIOAIA 4

3. Bri6op meTona 06paboTKH 1 cOCTaBa COOPYKEHUI 4

4. Ornpenenenue 103kl peareHToB 4

5. Bri0op u pacuét cmecuteneit u pactpeaenuTeNeil peareHToB 4

6. | Pacuér Kamep XJI0beoOpa3oBaHUs 4

7. | Pacuér BEPTUKAIbHBIX U TOPU30HTAJIBbHBIX OTCTOMHUKOB 4

8. | Pacuér CKOporo guibTpa 4

9. [IpuBsizka TUIIOBOTO MPOEKTa K MECTHOCTH 4
Bcero 35

Conep:xkanue oT4éTa 1 TPeOOBaHUSA K ero 0opMIIEeHHIO
1.  Otuér mo mpakTUIECKO pabOTe BHIMOIHSAETCS B COOTBETCTBUU C TPEOOBAHUSIMU
nerctByronux crangaptos (I'OCT).
2. Otuér BKIIOUaeT B ce0s pas3lienbl, OTpa)KalolUe BCE ATalbl BBITOJHEHUS
paboTHI.
2.1. Howmep, Ha3BaHME U 11€TTH PAOOTHI.
[{ens paboThI OTpa’kaeT OCHOBHBIC 3a/1a4M TEOPETUIECKOTO TJIaHa B TaHHOU paboTe.
2.2. PacuérHoe 3aganue.
Kaxxapiil sTan pacuéra HOJDKEH UMETh CBOM IOJ3arojIOBOK, MPUBOIUTCS pacyETHas
cxema (mpu HEOOXOJUMOCTH ), UICXOAHbIE TAHHbIE, pacU€THbIE (POPMYJIbI, PE3YIbTaThI

pacu€ToB B BUE TaOJIUIIBI.




3. TI'paduueckas dactb oOT4€Ta (CXEMBI, TaONHIBI, AUATPaAMMBI, TpadUKH)
BBINOJIHAETCS KAPAHAAIIOM C PUMEHECHUEM YEPTEKHBIX HHCTPYMEHTOB.

4. Kaxpnas oruetHas paboTa JOKHA OBITh aKKypaTHO oopmiieHa W BIIOKEHA B
nanky ¢ ¢aigamu. OT4eT MOKHO BBITIOJIHATHh B PYKOMMCHOM BapHaHTE WM C TIPUME-
Henuem I1K. TlepBeiit (aiin B manke JDOHKEH COACPKATh TUTYJBHBIM JIUCT YCTaHOB-
neHHoro ooOpasma (mpuiokenue A). Kaxpas ordyerHas paboTa MOJMUCHIBACTCS
MpEIoaBaTeaeM Iocie €€ 3alluThl U XPaHUTCS B MANKe y CTyJIEHTa 0 KOHIA
TEeKylIero cemecrtpa. B KoHIle cemecTpa CTyIeHT o00s3aH cIaTh MafnKy CO BCEMH,
MOANMCAaHHBIMU TIPEnoaBaTeseM, padoTaMu U MOJYYUTh 3a4eT MO MPAKTUYECKUM
paboTaM 3a ceMmecTp. 3a4eT MO MPAKTUYECKUM padoTaM 3a CEMECTp CTaBUTCA MpPH

HaJIM4YKWH B ITIAIIKC BCCX OTUYCTHBLIX pa60T, IIPOBCACHHBIX B I'PYIIIIC.

KpnTepml OLCHUBAHUA MPAKTUHYIECCKUX paﬁoT

-  «OTJMYHO» BBICTABIIACTCS oOOydaronemycss 3a paboTy, BBINOJHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAILHOCTH BHIOPAHHBIX PEIICHU;

- «XOpOomIO» BBHICTaBJsIETCS oOydaronemMycsi 3a paboTy, BBHIIIOJIHEHHYIO B
ITOJITHOM 00BEME C HEJ0UCTaMHU;

- «Yy/JAOBJIETBOPHMTEJIbHO» BBICTABIIICTCS oOOydaromeMmycs  3a padorty,
BBITIOJIHEHHYIO B HE TOJHOM 0o0beme (He meHee 50% mpaBUIIHLHO BBHIMOJHEHHBIX
3a/laHuid OT o01Iero oobemMa padboThl);

- «HEeY/OBJIETBOPHMTEJBLHO» BBICTAaBIIsIETCS oOOydaromeMmycsi 3a paloTy,
BBITIOJIHEHHYI0O B HE TMOJHOM o0beme (MeHee 50% TmpaBUIIBHO BBITIOJHEHHBIX

3a1aHui OT 001Iero oObeMa paboThl).



INPAKTHYECKAS PABOTA Nel

HA3BAHUE IIPAKTUYECKOM PABOTBI: OITPEJEJIEHUE
[IBE3OMETPUYECKHUX OTMETOK U ITOCTPOEHUE
ITLE3OMETPUYECKUX JIMHUIA

Heas padoTbi: ONpenenuTh MbE30OMETPUUYECKHE U CBOOOJHBIE HAMOpPHI Ha BCE
cillydad paboThl CETH M IO pe3yJbTaTaM pacu€ToB MOCTPOUTH IMbE30METPUUYECKUE
JIUHUH.
3HAHMA (AKTyalu3aIms):
—  KJIaccu(uKalus U TPaCCUPOBKA BOAOMPOBOIHBIX CETEH U BOJOMPOBOIOB;
—  THJPABIAYECKUM PACUET CETH;
—  Hamopbl B CUCTEME BOJAOCHAOKEHUSI.
YMEHHUS:
— paboTarh ¢ HOPMATHUBHBIMH JIOKYMEHTAMHU;
— BBINOJHATE M OQOPMIISITH  pacyeTbl MPOECKTHUPYEMBIX 3JIEMEHTOB CHCTEM

BOJOCHAOXKEHUS.

PacuérHblie popmyibi:
1. TTotepu Hamopa Ha yyacTkax: hix = 1*L/1000, m
2. IIbezomerpuyeckuit Hanop: Hy =Z + H, , M

3. CoGoansIit Hamop: He, = Hy + hix—2Z, M

IHopsinok BbINOJIHEHHSI Pa0OTHI:

1. BeiuepTuth cXeMy TpyOUaTOro KOJoua.



2. Onucars TEXHOJIOTHIO MOHTAXKA.

3. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

KoHTpoJibHBIE BONPOCHI:

1. [lepeuncnure BUIBI BOJ03a00PHBIX COOPYKEHHM, MPUMEHSEMBbIX [UIs 3abopa
MOJ3€MHBIX BO/I.

2. [1pu KakuX yCIOBUSIX IPUMEHsIETCA TpyOUaThlil KoJjioaen?

Jlureparypa:
1. CIT 31.13330.2012 (¢ wusmenenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapykubie cetn u coopyxenus. - M.: ®I'VIT LTI, - 80 c.

Odopmume u coaiitme omuem
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INPAKTHYECKAS PABOTA Ne2

HA3BAHUE MMPAKTUYECKOM PABOTBI: PA3PABOTKA KOHCTPYKITUU
TPYBYATOI'O KOJIOJILIA

Hean paGorel: 1. HayuuThCs pabOTaATh C IUTEPATYPOL;
2. Hay4YUTHCS BBIUEPUMBATH CXEMY TPyOUaTOro KOJIO1A.
3HAHMA (AKTyaIu3amus):
— IEpeIoBbIe TEXHOJIOTHUHU U COBPEMEHHOE 000PY/I0BaHHUE;
— OCHOBHBIE THJPOTEXHUYECKHE COOPYXKEHHUSA, HCIOJIb3yeMble B CHCTEMAax
BOJIOCHA0KEHUS U BOJOOTBECHMS;
— CoopyxeHus 17151 TpreMa MOoJ3eMHbBIX BO/I.
YMEHHs:
— paboTaTh C HOPMAaTUBHBIMH JOKYMEHTaMHU;
— BBINOJHATE M OQOPMIIATH pacyeTbl MPOEKTUPYEMBIX 3JIEMEHTOB CHCTEM
BOJIOCHAOKEHUS,
- IPUMEHATH COBPEMEHHBIE TEXHOJIOTUN CTPOUTEIHCTBA CUCTEM BOIOCHA0KEHHUS

1 BOOOOTBCACHU:.

Iopsanok BbINOJIHEHUSI Pa0OTHI:
1. Berueptuth cXemMy Tpyo4aTOro KoJjaoia.
2. Onucarh TEXHOJOTHIO MOHTAXKA.

3. OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI.

OCHOBHBIE TEPMHWHBI 1 ITIOHATUA
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TpyOuaTeie KOJOAIBI MPUMEHSIOT B OCHOBHOM MpH TJIyOOKOM 3ajieraHuu
BOJIOHOCHBIX IUTACTOB M 3HAYUTEIBHOW WX MOUIHOCTH. JlMameTp Takoro KoJioAla
JOJHKEH OBITh HEOOJIBIINM, HO C OTHOCHUTENIBHO OOJBIION JJIMHOM BOJONPUEMHOIM
yacTu. TpyOuaTble KOJOIUBI CIyXaT JUisl TOJbeMa IMOJ3EMHBIX BOJ, Kak Oe3Ha-
MOPHBIX, TAK U HATIOPHBIX.

Pucynox 1 - Cxema TpyO9aToro xoyoaia
1 - yctbe (0Or0JIOBOK); 2 - CTBOJ; 3 - QuiIbTp; 4 - OTCTOMHUK;
5 - BOJIOHOCHBIH ciioi; 6 - o0canHas TpyOa; 7 - maxra.

CoopyxkatoT TpyOuaThie KOJOAIBI MyTeM OypeHus CKBaKuH. CTEHKH KOJIOJIa
YKpPEIUIsoT 00CaaHBIMU TPYOKaMu, BBIITOJHEHHBIMU U3 CTalIH, acOECTOLIEMEHTa WIN
nonudTHIeHa. J7i1 BOJOCHAOXKEHHST KPYIHBIX HACEJICHHBIX ITYHKTOB WIIU Celb-
CKOXO3MCTBEHHBIX COOPY)KCHHHM YyCTpauBalOT HECKOJbKO TPyOUaThIX KOJIOALEB,

KOTOpPbIE OOBEANHAIOT B OOIIYIO CHCTEMY BOJIOCOOPHBIX COOPYIKEHHIA.
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Ha pucynke 1 mnokazaHO YCTPOHCTBO paclpOCTPaHEHHOTO TPyOUYaTOro
koJjioarna. OH COCTOUT U3 BOJIOMPUEMHON YacTH - PUIIbTPa, BOJIOMOAHEMHON YaCTH -
CTBOJIA 2 U YCThS - OroJioBKa 1.

[lepByto KOJIOHHY oOOCagHbIX TpyO 6 OIyCKAalOT J0 BEpXHEH TpaHUIIbI
BOJIOHOCHBIX TIOPOJI, a 3aT€M OITYCKarOT TPyObl MEHbIIIEro auameTpa. Mx moBoasT 1o
HIDKHEH  TPaHUIBI  BOJIOHOCHBIX  CIIOEB M HECKOJIbKO  3ariiyosifioT B
BOJIOHEIIPOHUIIaeMbIe MOPOAbl. ECiIM BOJOHOCHBIM CIOM PacroyiokeH TIIyOOKO, TO
MPUMEHSIOT 00CajHbIe TPYOBI C TMOCTENEHHO YMEHBIIAIOIHUMCS JIUAMETPOM, TPH
ATOM KOJIOJCI] MPHOoOpeTaeT TeIeCKOMMYECKUMN BU/I.

BepxHsisi 4yacTh KOJIOHHBI OOCaHBIX TPyO JOJKHA BBICTYyHaTh Haj IOJOM
maxTel 7 He MeHee yeM Ha 500 Mm. OrojoBOK CKBa)KMHBI JEIAl0T F€PMETUYHBIM,

yTOOBI 3arpsi3HEHHs] HE TMOMNajald B MEXTpyOHOe mnpocTpancTtBo. Hanx 1maxToit
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yCTpauBalOT NaBWJIbOH, B KOTOPOM  Pa3MEIIAIOT  3JIEKTPOOOOpYyAOBaHHE U

KOHTPOJIbHO-N3MCPUTCIIbHBIC HpI/I60pLI.

[ i g

Pucynok 2 - ®uibTpsl TpyOUaThIX KOJOALEB
a - CeTYaThli; 6 - rpaBUITHO-TIECUAHBI; B - ITAMIIOBAHHBIN;

1 - 3amoK; 2 - HanduILTpOBss TpyOa; 3 - Kapkac QuibTpa; 4 - ceTka; 5 - OTCTONHUK;
6 - mpoOka; 7 - cambHUK; 8 - METAJUTMUECKas KOp3uHa; 9 - puibTpyromas 3aceinka; 10
- MeJIKui rpaBuif; 11 - koxyx; 12 - nepembIuka.

B TpyOuaThix KoJIOALIAX B 3aBUCHUMOCTH OT TUIA BOJOBMELIAIOLIUX MOPOJ U
[IIyOMHBI CKBXHHBI TMPUMEHSIOT (UILTphl (puc. 2a, 6, B): ceTyarble, rpaBUNHO-
recyaHble, ITaMIIOBAHHbIE, IIEJIEBbIE U MPOBOJIOYHBIE.

CertyaThlil pUIBTP COCTOUT U3 BEpXHEH, paboueil U HIKHEHN yacTeld. BepxHss
HaaGUIBTPOBasi YacTh HMMEET MPOPE3U JJIA OIMYyCKaHUS U YCTaHOBKU (HIIbTpa.
PabGouas yacte PuibTpa npeacTasiser nepGopupoOBaHHBIN Kapkac 3 CO COUpPaTbHO
HAMOTAaHHOW TPOBOJIOKOM; pacCTOssHUE MexAy BUTKamH S...10 mMm. Ha mpoBomnoky
HaKJIaJbIBACTCS JTATyHHAsl WK cTalbHas cetka 4. Uepe3 mepdopupoBaHHBIN KapKac
¢bunpTpa BoAA MOCTYNAET B CKBAXKUHY. OTCTOMHUK 5 B HIXKHEN 4acTH MpeoXpaHseT
OT IPOHUKHOBEHUS B KOJOJEI] MEJIKMX YacTUIl TpyHTa. [[puMeHsI0oT Takxke QUIbTphI
13 MOJIMATUIICHOBBIX TPYO C HAIJIAaBJIEHHOW CTEKJIOTKAHBIO M (PHIIBTPHI U3 nepdopu-

POBaHHBIX acOECTOIIEMEHTHBIX TPYO € MOJMAMUIHOW WIIM HEWJIOHOBOM CETKOM.
14



['paBuiino-niecyanbiii GuIBTp UMeeT nephOpUpPOBaHHYIO TPYOy 2, BOKPYT KOTOPOM
YCTaHOBJICHBI METANINYECKUE KOP3UHBI § C (QUIBTPYIOIIEH 3aChINKON 9 U3 KPyIMHOTO

IICCKa 1 MCJIKOT'O I'paBHA pa3MCPOM HE MCHCC 50 Mm.

KoHTpoJbHBIE BOPOCHI
1. [lepeuncnure BUIBI BOJ03a00PHBIX COOPYKEHHMM, MPUMEHSEMBbIX s 3a0opa
MOJ3€MHBIX BO/I.

2. [1pu KakuX yCIOBUSIX IPUMEHsIETCA TpyOUaThlil KoJjioaen?

Jlureparypa:
1. CIT 31.13330.2012 (¢ wu3menenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapykubie cety u coopyxenus. - M.: ®I'VIT LTI, - 80 c.

INPAKTUYECKAS PABOTA Ne3

HA3BAHUE TPAKTUYECKOM PABOTBI: BLIFOP METOJIA OBPABOTKU
1 COCTABA COOPYXXEHUI

Hean padoThl: 1. HAyuyuTHCA pabOTATH C IUTEPATYPOH;
2.CPaBHUTh  Kauye€CTBO  MCXOJHOHW  BOJABI C  TpeOOBaHUSIMHU
noTpeOuTeNeH;

3. Ha3HAYUTh TEXHOJOTHUECKYIO CXeMy 00pabOTKH BOJIBI.

3HAHUSA (aKTyaJIn3aLusl):
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— TpeOoBaHusl,  NOpeabsSBIsEMble K  NPUPOJHBIM  BOJAaM  Pa3JIMYHBIMU
BOJIONIOTPEOUTEIISAMU;
— CIOCOOBI yIYUIlIEHUS Ka4eCTBa BOJIBI.
YMEHHUSI:
— paboTaTh ¢ HOPMATHBHBIMH JIOKYMEHTAMHU;

- pa3pa6aTBIBaTB TCXHOJIOTMYCCKHUEC CXEMbI OYMCTKH IIPUPOAHBIX.

Iopsiaok BeINOIHEHUSI PadOTHI:
1. ITogoOpaTh CripaBOUYHYIO JTUTEPATYPY;
2. CpaBHUTbH Kau€CTBO MCXOJIHOM BOJIBI C TPeOOBAHUAMHU MMOTPEOUTETECH;
3. Ha3HaunuTh TEXHOJOTUUYECKYIO CXeMYy 00pabOTKH BOJIBI M 3apHCOBATH €.

4. OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI.

OCHOBHBIE TEPMUWHBI U TIOHATHUA

Br100op MeToa 00padoTKH BOABI M COCTABA OUMCTHBIX COOPY/KEeHHU I

Meton o00paGOTKM BOJBI W HEOOXOIWMBIM [IJII 3TOrO0 COCTAB OUYHMCTHBIX
COOPYKEHUU yCTaHABIMBAIOTCS B 3aBUCUMOCTH OT MPOU3BOJUTEILHOCTH U Ka4yecTBa
BOJIbI B HICTOYHHKE, OIIPEACISIEMOTO (PU3HKO-XUMUUYESCKUMHU B OAKTEPHUOIOTHUSCKUMU
nokazatensimu 1 TpeboBanusimu CaulluH 2. 1. 4. 1074-01 «IluteeBast BogA.
['wrnennyeckne TpeOOBaHUS K KauyeCTBY BOABI IICHTPAIM30BAHHBIX CHCTEM
BojiocHaOXkeHns. KOHTpoJb kauecTBay.

Meton o0pabGoTKM BOIBI O€3 MPUMEHEHHS KOAryJIsiHTa BO3MOXKEH TOJIBKO MPU
LBETHOCTH BOJBI B HCTOYHKMKE BOAOCHAOKEHMs 10 50° ¥ IIpy HEOOIIBIIOM €€ PACXOJIE
(o0 5000 m*/cyT).

Meton 00paboOTKu BOJABI C MPUMEHEHHUEM KOAaryJIsSHTOB HCIOJIb3YETCS TPHU
T000#1 IIBETHOCTH ¥ MYTHOCTH BOJIbI B ICTOYHHUKE BOJOCHAOKEHUS U TIPH PA3IMYHOM

IMPOU3BOAUTCIIBHOCTH OYHUCTHBIX COOPY)KGHHﬁ.
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CocTtaB 0OBEKTOB CTaHLMN BOAOMOJITOTOBKM 3aBHUCHT OT METOJa 00pabOTKU
BOAbl. B 3aBHCHMMOCTH OT 3TOr0 TEXHOJOTMYECKHE CXEMbl MOJPA3JEISOTCA Ha
Oe3peareHTHbIE U peareHTHbIe. KpoMe 3TOro o4ncTKa BOJIbl MOKET OCYIIECTBISATHCS
10 OJTHOCTYNIEHYATON MM ABYXCTYIEHYATON CXEMaM B 3aBUCUMOCTH OT KOJIMYECTBA
OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB.

[IpumepHBIE COCTaB OCHOBHBIX TEXHOJIOTMUYECKUX COOPYKEHHH ClenyeT
IIPUHUMATH B COOTBETCTBUHU C [1, Tadu. 15].

[IpumeHnenue peareHTHOM OOpabOTKH MpEayCMAaTPUBAIOT HCIOJIb30BaHUE
KOAryJstHTOB U (PJIOKYJSHTOB i1 3(PGEKTUBHOrO OOECIIBEYMBAHUS U OCBETIICHUS
BoAbl. [l 0OpaOOTKM BBICOKOLIBETHBIX BOJI BO3MOXHO NIPHUMEHEHHUE IMpolecca
IPEIBAPUTENLHOTO YACTUYHOIO 0OOECBEUMBAHUS C TIOMOIIBIO OKUCIUTENICH.

[IpucyrctBue B Boje Bojgoema (huto- M 300IuiaHkTOHa Oonee 1000 xi/mn
TpeOyeT BBEACHHUS B TEXHOJOTMYECKYIO CXEMY CIELUAIbHBIX COOPYKEHUU IO
IIPEABAPUTEIIEHOMY OCBETIICHUIO HCXOJIHON BOBI.

Jns ypanenwss U3 BOABI TMOBBIIMICHHBIX KOHIIEHTpAlUW Keje3a, MapraHia,
¢dTopa u Apyrux npuMmeceil B TEXHOJIOTMYECKON cXeMe HEOOXO0AUMO MPEayCMOTPETh
METOAbl 00pa0OTKM BOJBI, HAIPABJICHHbIE HA HMX CHUXKEHUE B COOTBETCTBUU B
TpeboBanusmu aeiictByromniero CanlluHa.

YcTpaHeHue NpUBKYCOB U 3aI1ax0B MPUPOTHON BOJBI MOXKET OBITH 00€CIIEYeHO
C IOMOLIBIO OKUCIIUTEIBHBIX U aJICOPOIIMOHHBIX METOJIOB.

KoHTpoJibHBIE BONIPOCHI
1. YkaxuTe OCHOBHBIE TAPAMETPHI BOJIbI, OMPEACIIAIONINE CIIOCO0 €€ OUHCTKHU.
2. Tlepeuncnute OpraHoJENTHYECKHUE TOKA3aTEIH BOIBI.

3. YkaxuTe Ha3HaYCHHE KOAryJsHTOB U (DJIOKYJISTHTOB.

Jlureparypa:
1. CIT 31.13330.2012 (c wu3menenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapykublie cety u coopyxenust. - M.: ®I'VIT LTI, - 80 c.
2. CanlluH 2. 1. 4. 1074-01 «IIutheBas Boga. [ urnenndeckue TpeOoOBaHUS K

Ka4CCTBY BOAbI HCHTPAIN30BAHHLIX CUCTEM BOJIOCHa6)KeHI/I$I. KOHTpOJ'IB
17



KadycCTBa».

INPAKTHYECKASA PABOTA Ne4

HA3BAHUE IPAKTUYECKOM PABOTHI: OIIPEJEJIEHUE JIO3bI
PEAT'EHTOB

Heap padoThi: onpeaenuTh 103bl KOaryjasHTa, (DIOKYJSHTA, MOALIEIAYHBAIOIINX
pEarcHTOB.

3HAHMA (AKTyanu3ams):
— pEareHTHOE XO35IUCTBO;

— KOaryJIMpOBaHUE IMPUMECEUN BOBI.
18



YMEHHS:
— paboTaTh C HOPMATUBHBIMH JJOKYMEHTAMU;
— BBINOJNHATE U O(QOPMIIATE pacyeThl IPOEKTUPYEMBIX DIEMEHTOB CUCTEM

BO,ZIOCHa6}KeHI/IH N BOJOOTBCACHMU:.

IMopsiiok BHINOJIHEHUS PA0OTHI:
1. OmpenenuTh 103y KOATyJsSHTA,
2. Onpenenutsb 103y (PIIOKYIISHTA;
3. Onpenenuts 103y NOIICTAYHBAIOIINX PEarcHTOB.

4. OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI.

OCHOBHBIE TEPMHMHBI 1 ITOHATUA

OnpenesieHue pacuyeTHHIX /103 PeareHToB

[Ipu 06paboTke BOJIBI C MOMOIIIBIO PEAreHTOB, B 3aBUCUMOCTH OT IOKa3aTesei
KadyecTBa BOJBI B HMCTOYHUKE, HEOOXOAMMO TPUMEHSITh CHOCOOBI XHMHUYECKOU
00paboTKH, pEKOMEHIyeMble HOPMATUBHOM JTuTepaTypoit [1].

PacueTHbie ~ MO3BI  peareHTOB  YCTAHABIMBAIOTCI  HAa  OCHOBAaHUH
TEXHOJIOTUYECKUX HCCIICIOBAaHUMN WIM TI0 pe3yiabTaTaM paboT OYUCTHBIX
COOPY)KEHUI B AHAJIOTHYHBIX YCIOBUAX. JlJIT OPUEHTUPOBOYHBIX PACUYETOB MpHU
pa3paboOTKe TMpOEKTa MaKCHUMalbHBIE U CPEIHETOJIOBHIC JIO3BI KOAryJISTHTOB,
BBIITYCKAEMbIX B HACTOSIIEE BpPEMS MPOMBIIUICHHOCTHIO, JOMYCKAETCS OMPEICISTh
CIEAYIOIIUM 00pa3oMm:

— o3y Oe3BomHoro koaryiasHta B pacdere Ha Aly(SO,)s, FeCls, Fey(SO,); mpu
00paboTKe MBETHBIX BOJ OMpenesstoT mo [ 1, Tadi. 16];
— JUTst 00paOOTKH LIBETHBIX BOJ JI03Yy peareHTa OnpenesstoT no GopmMyie
.szal"-.-"ﬁ;
rae [ — 103a koaryJsHTa B pacueTe Ha 0€3BOHBIN MPOIYKT, MI/JI;

L] — uBETHOCTH UCXOHOM BOABI B Tpajycax MJIaTHHOBO-KOOAIbTOBOM IIIKAJIBI.
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[Ipy OmHOBpEMEHHOM COAEpPKAHWU B BOJE WCTOYHUKA BOJIOCHAOKECHHUS
BEIIECTB, 00YCIOBIMBAIOLINX [[BETHOCTh U MyTHOCTh, IPUHUMAETCS OOJIBIIAst U3 J103.

B nomonHeHue K OCHOBHBIM KOAryJissHTaMm JUisi MHTEHCHU(DUKAIMK Ipoliecca
KOaryJisiliud ~ MPUMEHSIOT  (GIoKyasHTBl. Haumbomee  pacmpocTpaHeHHBICE Ha
CEroHAIHUN NeHb QuoKyIsHTH: mnonuakpuwiamun (ITAA) u akTuBHaAs KpemMHEBas
kuciora (AK).

Pacuetnas go03a (QuIOKynasHTa TIpH NPOSKTUPOBAHWUW TPHHUMACTCS B
3aBUCUMOCTH OT MECTa €r0 BBEJICHUS CIEAYIOIIUM 00pa3oMm:

a)no3a nosmaxkpuiamuaa (ITAA) B nepecuere Ha 100% -bIii IPOAYKT:

- IIpU BBOJIE TIepe]] OTCTOMHUKAMU WJIM OCBETIIMTEISIMU CO CJIOE€M B3BEHIEHHOTO
ocajiKa MPUHUMAETCS B COOTBETCTBUH ¢ [1, Tabm. 17];

- Ipy1 BBOJE niepe (UIbTpamMu WM JIByXcTyrneHdaToi ounctke — 0,05 ... 0,1
MI/11;

- NpU BBOJE IMepel] KOHTAKTHBIMU OCBETJIMTEISIMU WM (PUIbTpaMu TpH
OJIHOCTYIICHUATON CXeMe OYUCTKH, a Takxke nepen npeduiastpamu — 0,2 ... 0,6 mr/im;

0) 1o3a akTBHpOBaHHOM KpeMHekucoThl (AK) B mepecuere Ha SiO,.

- TIpY BBOJIE MEPe]l OTCTOMHUKAMU WJIM OCBETIUTESIMU CO CJIOEB B3BEIIEHHOTO
ocajaka Ui BOABI ¢ TeMmIieparypoit oomee 5 ... 7°C — 2..3 mr/n, ¢ Temmeparypoi
menee 5...7°C — 3..5 mr/m;

- IpH BBOJIE Tiepel PriibTpamMu IpU ABYXCTYNEHYATOM OUMCTKE, a TAKXKE Mepet
npedbunbTpamu — 1...3 mr/m;

- MIpU BBOJIC Tepe] KOHTAKTHBIMM OCBETIUTENAMHU wid (uibtpamu — 1...3
MTI/J1.

@OOKYISHTHL CIEAyeT BBOAWTH B BOJAY Tociie KoaryisHrta. [lpu ouuncrtke
BBICOKOMYTHBIX BOJI IOIyCKaeTcs rnojada GaoKyIsiHTa 0 KOaryJssHTOB.

Jlnst  ymydmieHWs  mporiecca  KOAaryJsiiiud W 00ECIIBEYMBAHUS  BOJBI
MOBEPXHOCTHBIX MCTOYHUKOB, a TAKXKE ISl YJIYUYIIEHUS CAHUTAPHOTO COCTOSHUS
OUHCTHBIX COOPYKEHUM peKomeHayeTcss [l] mNpou3BOAUTH MpEIBAPUTEIBHOE
xJjiopupoBanue. J[o3y XJopcojiepxKaluux peareHToB (10 aKTUBHOMY XJIOPY) CIETyeT

MpUHUMATH B nipeaenax 3...10 mr/m.
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Jlnst  ynydmieHwsi  TIporiecca  XJIONMbeoOpa3oBaHUS MPU  HEJAOCTATOYHOMN
IMIEJIOYHOCTH  BOJBI €€ CIIeMyeT TOJIenaunBarh. Jlo3a mopalenaqynBaromero
pearcHTa onpeaesnsercs mo Gopmysie

I[H-I:KH-I (I[K/ € - U—Io)"'l,
rae K- koaddumment, papubiii g uzectu (mo Ca0O) 28, mms coapl (NaCOs)- 53;
- MakcuMaJbHas /1032 0E€3BOJIHOTO KOAryJsHTa B MEPHOJI MOAIICIaYMBaAHUS, MT/JI;
€,KBUBAJICHTHAsT Macca OE3BOJHOTO KOAryJIssHTa, MI/MTI-3KB, NpPUHUMAaeMas IS
Aly(SO,)3 - 57, FeCly — 54, Fey(S0,4); — 67; 11],- MUHMMaIIbHAS IICIIOYHOCTh BOJIBI,
MT-3KB/I1.

B cnydae ecnu koHieHTparusi ¢GTopa B BOJIE HMCTOYHHMKA BOJOCHAOKECHUS
coctaBisieT MmeHee 0,5 Mr/i1, HEOOXO0AMMO TIPeayCMaTpUBaTh (PTOPUPOBAHKE BOIBI U
TEXHOJIOTHUECKYI0 CXEMY YCTaHOBKH PEKOMCHIyeTCS MpUHUMAaTh corjiacHo |1,
npu.6].

dTopupoBaHUE BO/IBI OCYILIECTRIISICTCS (hTOPUCTHIM HaTpUEM,

KpemHedTopucThiM amMmMoHueM. Jlo3a ¢pTopcoepxkaliero peareHra onpeaessieTcs mo

dbopmyie

Jly={ma (P,

riae M- xKodh(HUIMEHT, YYUTHIBAIOIIMK TMOTEPH HAmopa B 3aBUCHMOCTH OT MECTa
BBOJla peareHTa. [lpu BBemeHun QTopcoiepkaliero peareHra IOcie OYHMCTHBIX
coopykeHHuid M = 1, mepe; CKOpeIMH (GUITBTPAMHU WM KOHTAKTHBIMHA OCBETIIUTEIISIMU
m=1,1;

o- HeoOxoauMasl KOHIIEHTpalusi (Topa B NUTHEBOW BOJE, MpUHMMAaeMmas B
npenenax 0,7 ... 1,2 Mr/a B 3aBUCUMOCTH OT KJIMMaTUYECKUX YCIOBUIA;

(F) — comepkanne propa B UCXOAHOM BOIE, MI/II;

K — conepxanue ¢propa B uuctom pearente (tadiu. 1), %;

Cp — coliepKaHUE YUCTOTO BEIIECTBA B TEXHUYECKOM NPOTyKTe (Tad. 1).

Tabmuma 1 - dropcoaepkaiiue peareHThbl, MPUMEHsSIEeMbIC TTPH 00PabOTKE BOIBI

Hanmenosanune Conepxanue ConepxaHue YUCTOrO  BEIIECTBA B
peareHTa ¢TOpa B YMCTOM | TEXHUYECKOM MPOAYKTE, %o
BelecTse, % Boicimii 1-ii copT 2-1 copT
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copT

Hatpuii dropucTsiii 45 94 84 80
Hatpuii 60 98 95 98
KpeMHEe(DTOPUCTHIN

AMMOHMI 64 - - 93
KpeMHe(TOPUCTHIH

KoHTpoJibHBbIE BONIPOCHI
1. Ilepeuncnaure OCHOBHBIE BHUJbI KOAryJISIHTOB, MPUMEHSEMBIX ISl OYUCTKU
BO/IbI 1 YCJIOBHS UX BBOJA.
2. Tlepeuncnute OCHOBHBIE (hJIOKYJISHTOB, TPUMEHSIEMBIX JIsI OYUCTKH U YCIIOBHS
UX BBOJA.
Jlureparypa:
1. CIT 31.13330.2012 (¢ w3menenmsimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxxenne. HapyxHbie cetu u coopyxenus. - M.: ®I'YII LI, - 80 c.
2. CanlluH 2. 1. 4. 1074-01 «IlutheBas Boaa. [ urnennueckne TpeOOBaHUS K
KaueCTBY BOJIbI IIEHTPAIU30BAHHBIX CUCTEM BOJOCHa0keHUsI. KOHTpOIIh

KadyCcCTBa».

INPAKTHYECKAS PABOTA NeS

HA3BAHUE IPAKTUYECKOM PABOTBI: BEIFOP U PACUET
CMECHTEJIEU U PACIIPEJIEJIUTEJIEN PEATEHTOB

Heap padoThI: B 3aBUCUMOCTH OT MPOU3ZBOAUTEIHLHOCTH M BBOAUMBIX PEAr€HTOB
nmogo0paTh KOHCTPYKIIMU CMECUTESI U paclpeesuTeNsi PearcHTOB, HCIOJb3YS
CIIPaBOYHYIO JTUTEPATypy [ 1], BHINOIHUTE PACUET.

3HAHUSA (aKTyaJIn3alus):
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— CwMerieHue peareHToB ¢ o0padbaTeiBaeMoOn BOJOM

YMEeHHSI:

— paboTaTh C HOPMATHUBHBIMH JJOKYMEHTAMHU;

— BBIMOJNIHATE H  OQOPMIIATH PAcUeThl TMPOCKTUPYEMBIX JJIEMEHTOB CHUCTEM

BO,ZIOCHa6}KeHI/IH N BOJOOTBCACHM:.

Iopsiaok BeINOIHEHUSI padOTHI:
1. I[MomoOpath CpaBOYHYIO JUTEPATYPY VIS pacuéTa CMECHUTEIIS.
2. B 3aBUCHMOCTH OT IPOU3BOAUTENBHOCTH U BBOJUMBIX PEAareHTOB, IOA00PAThH
KOHCTPYKIMIO CMECUTEJIS.
3. Ompenenutb OCHOBHBIE MTapaMeTPhl CMECHUTEIIS.
4. 3apucoBaTb CXeMY CMECHUTEIIS.

5. OTBeTUTh HAa KOHTPOJILHBIE BOMPOCHI.

OCHOBHBIE TEPMHMHBI 1 ITOHATUA

Pacuér cmecurtesiei

CmecuTtenu npenHa3HauyeHbl A OBICTPOrO U PaBHOMEPHOTO paCMpeeiaeHUs
peareHTOB B oObeMe oOpabaTbiBaeMoOii BOJABI, UTO CIOCOOCTBYeT OoJee
OJIaronpuUATHOMY TNPOTEKAHHIO Tocieayrommux peakuuil. s s dexTuBHOTO
CMCILICHHSI peareHTOoB C oOpabaThiBaeMON BOJOM HEOOXOIUMO OOCCIICUUTH
TypOyJIEHTHOE ABUKEHUE €€ MOTOKA.

CmecuTenbHbIe YCTPOUCTBA MO TPUHIIMITY UX JIEUCTBUS MOTYT OBITh pa3/eicHbI
Ha JIBa OCHOBHBIX THIA:

— THAPABINYECKHE, B KOTOPHIX TYpOYJEHTHBIA MOTOK CO3JACTCS CY>KEHUSIMHU
WJIU IBIPYATHIMU TIEPETOPOIKAMH;

— MEXaHWYECKHE, B KOTOPHIX TypOyiH3aIusi MOTOKa JOCTHUTAETCSl BpallleHuEM
JIOTIACTEeH UITK TIPOTICTUIEPOB AJIEKTPOIBUTATEIIEM.

K pexoMeHIOBaHHBIM ISl TMPOCKTUPOBAHUS OTKPBITBIM THAPABINYECKUM
CMECHUTEJSIM OTHOCATCS JIbIpYaThIC, IEPEropoIdaThie, KOPUIOPHBIC, BUXPEBBIE.

Beibop Tuma cmecuTens OKEH OOOCHOBBIBATHCS  KOHCTPYKTUBHBIMHU
COOOPaKEHUSIMU ¥ KOMIIOHOBKOUM TEXHOJIOTUYECKHUX COOPYKEHUHN CTAHIIMU C YIETOM

€€ MPOU3BOJIUTEIILHOCTH U METO/1a 00PaObOTKHU BOJIBI.
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Pacuer meperopoa4aToro cMecuTe s

[leperopomuaTbie CMECUTENHM MPUMEHSIOTCS Ha OYHUCTHBIX COOPYKEHHSIX
IPOM3BONTENFHOCTEIO He Goree 500...600 M>/4. OHU IPeCTaBISIOT COOOi JTOTOK
OPsIMOYTOJILHOTO CEYEeHHsI ¢ Tpemsi meperopoikamu (puc. 3). PaccrosHue Mexmy
MEePETOPOJIKAMH PABHO JBOMHOW ImHpuHE JIOTKA. CKOPOCTh ABWKEHHUS BOIBI B
cmecutene V, npuaumaercs cornacHo [1] ot 0,7 no 0,5 m/c.

[Tnomans ceyeHus JIOTKa onpenensercs rno popmysie

sz =0 / VJZ'

[IpuHSB BBICOTY CJOSI BOJBI B KOHIIE CMECUTEIISI TIOCJE NEPEropoaoK H paBHOU
0,5 M (MuHuMmaneHas nonyctumas BenuwuuHa 0,4...0,5 ™M), mUpHHA JIOTKA
omnpenensercs no popmyre

B,=1,/H.
[Totepu Hamopa B KaXJOM CYXXEHUU TMEPEropoAdyaToro CMECUTENS MpHU

cKopocTHu B HuX, V.= 1 M/c , onpenensitorcs no hopmyre
he = V.2/2g.

Onpezle.ﬂemle CY’KCHHbLIX IIPOX0/10B 114 BOAbI

[Tnomans Cy>KeHHBIX MPOXOAOB B LIEHTPAIBHOM MEPETOPOJIKE OMPENeIIeTCs 0
dbopmyiie

f,=050q./V,.
BricoTa c10s BOJIbI HUKE HEHTPAIBHOM MEPErOPOIKU OINPEENeTcs o Gopmyie
h, = H+ h,
['myOuHa 3aTorieHus NpOXOA0B OT YPOBHS BOJIbI 0 UX BepXa JOJKHA OBITh HE
menee 0,1...0,5 m. Bricota Kaxxoro u3 JIByX OOKOBBIX MPOXOJOB B LEHTPAIbHOU
IIEPETOPOJIKE COCTABIISAET

h,, = h,— (0,1...0,15).

[IupuHa cy>keHHOro OOKOBOT0 MPOX0/1a onpeaesieTcs no Gpopmysne
b, =1,/ hyy.

B mepBoil M TpeTheW MEpPEropoaKax YCTPAUBAKOTCS IO OJHOMY CYXKEHHOMY
MPOX0.y, MIIOIaJb KOTOPOTO OIpeaensercs no Gopmyse
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f1,3 = qc/Vc .

O6HII/I€ IMOTCPHU HAIIOPAa B CMCCUTCIIC COCTABAT

h=Yh,.
O
L="Dax

Pucynok 3 - Cxema meperopoa4aroro CMecHTels

Pacuer BEPTUKAJIBHOI'0 BUXPEBOI'0 CMECHTEIA

BuxpeBbie (BepTHKaIbHBIC) CMECUTEIIM MOTYT yCTPaWBaThCS KPYTIBIMHU WU
MPSIMOYTOJIbHBIMU B TIJIaHE ¢ KOHUYECKUM HIIA C MMUPAMUTATBHBIM JHUILIEM, C YTIIOM
MEXAY CTEHKaMHU JTHHUILA 30...40° (puc. 4). [logsoa BoAbl B BUXPEBOW CMECHUTEIIb
clenyeT TpeaycMaTpuBaTh COOKY B HIDKHIOO HAKJIOHHYK0 KOHHUYECKYI0 WU
MUPaMUIATIBHYI0 4acTh. CKOPOCTh BBIXOJa BOJABI U3 MOJBOJSIIECTO TPyOOIPOBOIa B
HIDKHIOIO YacTh TMpUHUMAaeTcs B mpenenax 1...1,2 M/c, CKOpPOCTh BOCXOJSIIETO
MOTOKA BOJIbI HA YpOBHE BOAOCOOpPHOTO ycTpoiicTBa (BBepxy) cmecuteins 0,025 wm/c,
CKOPOCTb JIBIDKCHHS BOJbI B KOHIIE BOJIOCOOPHOTO JIOTKAa MpUHUMaeTcsi paBHou 0,6
M/C.

JlaHHBIM THUI CMECUTENs TMPUMEHSAETCS Ha OYHCTHBIX COOPYKEHHSIX Kak
CpemHeW, Tak W OOJBIION NPOWU3BOAUTEILHOCTH TPH YCIOBHH, YTO HAa OJUH
cMecHTeN b Oy/IeT MPUXOUTBCS PAcXo Bosl He Goee 1200...1500 m/u.

B cMecutene ciaenyer npeaycMaTpuBaTh MEPEIUBHOM TPYOOIPOBOJ, a TaKkKe
TPyOOTIPOBO/I 71T OOPOKHEHUS M BBIITYCKa OCajIKa.

Pacuer cmecurtens CBOAUTCA K ONPEACICHUIO €ro JIMHEWHBIX pa3MepoB.

2 )
HJIOIH&I[I) TOPHU30HTAJIbHOI'O CCUYCHUA, M , B BEPXHCH 4aCTU CMCCUTCIIA
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_ 9
Fg—V ,
6

. 3
rie ( — 4YacoBOM pacxXoj BoOAbI, M /4; V, — CKOpPOCTh JBFMDKCHHS BOJIBI B
MPSMOYTOJIbHON 9acTH, M/4.

I[JISI KBaApPaTHOTO B INIaHC CMCCHUTCILA, IHUPpUHA, M, B BGpXHefI qaCTu

[96:\/?6-

PazMepbl HIKHEH 4YacTH CMECUTENS NPUHUMAIOTCS HCXOJs W3  pasMmepa
MOABOSIIETO TPYyOONPOBOIA, AMAMETP KOTOPOTO MPUHST MO CKOPOCTHU JABUKEHUS
Boael 1...1,2 wm/c. BeicoTa, M, HIKHEH, NHUpaMHUIAIbHOW, YaCTH CMECHUTEIIS

onpeenseTcs 1mo Gopmyiie
1 a
hy, = 5(86 _GH)Cth )

rac 6, — IIHPHUHA HIDKHEH 4YacTu CMCCHUTCIII, paBHAdA OUHAMCTPY IIOAAIOIICTO
pr6onp0130,ua, M; & — yroJjl MCXXAy HAaKIIOHHBIMHX CTCHKaMH JTHHIIA.
3 o
O6T>€M, M , IINPaMHUAAJIBHON 9aCTU CMCCUTCIIA OIIPCACIIACTCA 110 (bOpMyjle

1
Wi =;hH0”e +fH + \/fefH)-

[TomHEI 00BEM, M3, CMECHUTENs
w = 24t
]
60

riae t — Bpems npeObIBaHUs BOJbI B CMECUTENIE, HE O0Jiee 2 MUH.

3 o
O06beM, M™, BepxXHEl YaCTH CMECHUTEIIS
W,=Ww-w,

BricoTa, M, BEepXHEN 4aCTH COCTABIISIET

B pesynbTare pacuera BbICOTa BEPXHEW YaCTU CMECUTENS I0KHA ObITH paBHOM
1...1,5 M, ecitu h, monyumiace MeHbIie 1 M, TO HEOOXOIUMO cleaTh €€ mepecuér
yBenmmuuB V,. Eciii ipu moBTOpHOM pacuere BenuuuHa h, He monyuntces 6ombiie 1 M,
TO JAHHBIA TUI CMECUTENS HE TOIXOIUT JUIsl PAacUeTHOTO Cliydas U HEOOXOIMMO

IIPUHATH APYTOU THI CMECHUTEIIA.
[Tonnas BICOTa, M, CMECHUTEIIS ONpeAeseTcs no Gopmye

H=h, +h,.
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Pucynok 4 - Cxema BUXpPEBOTO CMECHUTENS
1- tpyGomnpoBoa /Ui ONOPOKHEHUS U CITyCKa 0cajiKa; 2— TpyOONnpoBO MoAauu
UCXOJIHOM BOABI; 3 — TPyOOIIPOBOABI MOJAUN PEareHTOB; 4 — OTBOHON TPYOOIPOBO

PacuyéT cOOpHBIX OTBOASIIIMX JJOTKOB CMECHUTEJIsI
[Lomans, M2, JKHBOTO CEYEHHS JIOTKA onpenenseTcs no popmyJie
Vn -3600
rae V — CKOpocTh JBHKEHUS BOABI B JIOTKE 0,6 M/C; N — 4nCI0 BOJOCOOPHBIX JTOTKOB
(0ObI4HO 2).
3afaBasch MUPUHON JIOTKA 8, HAXOJAUM BBICOTY CJIOSI BOJIBI B HEM MO popMyIie

0]
h=—
8
. 2
VkiaoH naHa JoTKa npuHuMaercs paBHbiM | = 0,02. Ilmomamb, M, Bcex

3aTOIINICHHBIX OTBCpCTI/II\/'I B CTCHKax C60pHBIX JJOTKOB COCTaBJISACT

- a
V, -3600'

rae Vg — CKOpOCTh IBMYKEHHUS BOJIBI Yepe3 OTBEPCTHS, M/C.

Fo

3amaBasch pa3MepamMH OJHOTO OTBepcThs fy, HaXOIWM WX KOJWYECTBO IIO

dbopmyie
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Ny =
1:0
PaCCTOHHI/Ie, M, Me)KI[y OCiIAMHU OTBepCTHﬁ OHpCHeHHCTCH N3 COOTHOIIICHUA
fo="1
0~
Ny

rae P, — BHyTpEHHUN IEPUMETP JIOTKA.
OTtBepcTus pa3mMenaroTcsl 1o OOKOBOM MOBEPXHOCTH JOTKa Ha riayoune 110 Mm
OT BEPXHEN KPOMKH JIOTKA 10 OCU OTBEPCTHUH.

KonTpoabHbIe BONPOCHI
1. JlaiiTe ompeieIeHUE CMECUTES.
2. OxapakTepusyiTe MOHATHE TYpPOyIEHTHOCTH.
3. Ilepeuncnute OCHOBHBIC BUABI CMECHUTEICH.
Jlureparypa:
1. CIT 31.13330.2012 (c wm3menenmsimu Nel,2) co CHull 2.04.02.-84*
Bonocna6xxenne. HapyxHbie cetu u coopyxenus. - M.: ®I'YII LIIII, - 80 c.

INPAKTHYECKAS PABOTA Ne6

HA3BAHME IPAKTUYECKOM PABOTBI: PACUET KAMEP
XJIOIIbBEOBPA3OBAHUA

Heap pa6oTbi: oOmpeneanuTb pa3Mepbl OCHOBHBIX 3JEMEHTOB T'MJIPaBIMYECKOM
KaMmepbl XJIOMbe0Opa30BaHMUS.

3HAHUSA (aKTyaJIn3alusl):

— Kameps! xjombpeo0pa3oBanus

YMEHHUS:
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— paboTaTh C HOPMAaTUBHBIMH JOKYMEHTaMHU;

— BBIIOJHATE M OQOPMIIITH pacyeThl IMPOEKTUPYEMBIX 3JIEMEHTOB CHCTEM

BOJIOCHA0XEHHUSA U BOJOOTBEICHUS.

Iopsaaok BbINOJIHEHUS PadOTHI:
1. B 3aBUCHUMOCTH OT MPOU3BOAUTEILHOCTH OUUCTHOM CTaHIUMH, TT000paTh
KOHCTPYKIIMIO KaMephl XJIONbeoOpa30BaHMUS,;
2. OnpenenuTh OCHOBHBIC TTapaMETPhl KaMephl XJIOMbeOOpPa30BaHUS.
3. 3apucoBaTrh cXeMy KaMephl XJIOIbeOOpa30BaHMUS.

4. OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI.

OCHOBHBIE TEPMHMHBI 1 ITOHATUA

Pacuer kamep XJI0nbe0OPa30BaAHNS

Kamepsbr xyionbeoOpazoBaHusi TpeaHA3HAYEHBI [JIsI MPOTEKaHUs (HU3UKO-
XUMHUUYECKUX TIPOIIECCOB, OOYCIaBIMBAIOIIUX OOpa30BaHUE KPYMHBIX, MPOYHBIX,
OBICTPOOCEAAIONTUX XJIOMBEB THAPOKCUIA ATFOMUHUS WM JKelie3a ¢ U3BJIEKAaeMbIMU
13 BOJbI IPUMECSIMH.

VYcraHoBka KaMmep XJIOMbeoOpa3oBaHUS HEOOXOJMMa TMepea OTCTONHUKAMHU
pPa3IMYHBbIX  KOHCTPYKIMH. B COBpEeMEHHOW  IPAaKTUKE  BOJONOATOTOBKH
MPUMEHSIETCS HECKOJIBKO THUIIOB Kamep XJIONMbeoOpa3oBaHUs: MEperopoayarsie,
BOJIOBOPOTHBIE, BUXPEBBIC, CO CJIOEM B3BEUICHHOIO OCAJKa, OTJIWYAOLIUXCSA
crnocoOOM  TepeMelIUBaHUus BOJbI, PEXKUMOM (OPMUPOBAHUSI XJIOMBEB U
MPEIHA3HAYCHHBIX U1l Pa3JIMYHbIX TUIOB OTCTOMHHUKOB. [Ipu ocBeTieHHM BOJBI B
BEPTUKAIBHBIX OTCTOMHHUKAX IMPUMEHSIOTCS KAMEPBI BOJOBOPOTHOTO THUIIA, KOTOPHIE
pacrmojiararoT B LEHTPAJIBHOM YacTU OTCTOMHMKA. B ciiyyae wucCnosib30BaHus
TOPU30HTAIBHBIX ~ OTCTOMHHMKOB  NPUMEHSIOTCA  MNEPEropoayarble  KaMepsl
XJIOMTbEOOPa30BaHUsl C TOPU3OHTAIBLHBIM WJIM BEPTUKAIBHBIM JBIKEHHUEM BOJIBI,
BUXPEBbIC KaMephl XJIOMbeOOPa30BaHUS U BCTPOSHHBIE KaMephl XJI0MTbe0Opa30BaHUs

CO CJIOEM B3BCHICHHOI'O OCaJKa.
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PacuyéTt neperopoa4yarbix KamMep XJ10NbeoOPa30BaHMSI

C BepTI/IKaJIbHOﬁ HHpKyHﬂHHCﬁ BO/JbI

B meperopomuaThix Kamepax XJIONbEOOpa3oBaHUS  yCTPAUBAIOT P
MEPETOPOJIOK, 3aCTABISIONINX BOIY M3MEHATH HAMPABICHHWE CBOETO JIBIKCHUS JTHOO
B BEpPTUKAJIBbHOM, JHOO B TOPU3OHTAIBHOM IUIOCKOCTH, YTO OOECleYyuBaeT
HEOOXOJIMMOE TepemMeniMBaHue Bojbl. [IpuMeHeHue mneperopoauarbix Kamep
XJIOMbEOOPA30BaHUS C BEPTUKAIBHOW IHMPKYJSAIMEH BOJBI IIEI€CO00pa3HO MpH
IIPOM3BOIUTEILHOCTH OYUCTHBIX COOPYKEHHIT He MEHee 6 ThIC. M°/CYT.

O0BEM KamMephl XJI0be0Opa30BaHUsl OnpeeseTcs no Gopmye

q,t

60’

rjae t — BpeMst mpeObIBaHUs BOJIBI B Kamepe (17151 IBETHBIX BOA — 20 MUH, JI1 MyTHBIX
BoJ — 30 MUH).

Bricota kamepbl xjomnbeoOpa3oBaHusi H NOPUHUMAETCS B COOTBETCTBUU C
BBICOTHOW CXEMOHl OYMCTHOM CTaHUueH, (PEeKOMEHIYEeTCS MPUHUMATh BBICOTY
KaMmephl IPUMEPHO PABHOM BBICOTE OTCTOMHUKA, T.€. 2...3 M.)

[Tnomaar KamMepsbl XJI0MbeOOPa30BaHUs B IIAHE OMNpeesieTcs no Gopmye

F=WH

CkopocTh IBIKEHHUS BOJABI B Kamepe V mpuHUMAaeTcs coriacHo [1, m. 6.54] u
paBHa 0,2...0,3 m/c — B Hauane kamepsl u 0,05...0,1 m/c — B KOHIIE Kamepbl
XJIONbEOOpa30BaHMUS.

[Imomans oAHOW sYEHKU KaMmephl XJIONbEOOpa3oBaHUsI OIpeaesseTcs I
dbopmyie

f=q,/3600 V

Uuco siueex B KaMepe COCTaBUT

n = F/f.
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B kaxxnoMm psiay 1o mupuHe Kamepbl pa3MeniaeM, Harpumep, 1o 6 sueek, a mo
JUTMHE KaMepbl — M0 #/6 s9eeK B KaXAoM psiay. Torma oOimee Yuciio TOBOPOTOB
MIOTOKAa B KAMEPE COCTaBUT

m=n/6 - 1.

PazMephb! kax 101 siuelku B TJ1aHEe JOJDKHBI ObITh HE MeHee 0,7 x 0,7 M.

[Tonnas mmpuna B u anuHa L KaMmepbl XJI0MbeoOpa3oBaHUs OMpENeIseTcs B
3aBHCUMOCTH OT MNPUHATHIX PA3MEPOB AUYEEK U UX KOJTUYECTBA.

JleficTBUTEbHAS CKOPOCTh JBIKCHHMS BOJBI B Kamepe IpH (DaKTUUeCKOM
IUIOIIAaN S4eiiku f; cocTaBuT

Vlzqq /3600 f]_.
[Torepu Harmopa B Takoi KaMepe OnpeAesitoTes o Gpopmyrie
h, = 0,15 V,°m,
rae Vi — daxkTuyeckas CKOPOCTh JBMIKCHHMS BOABI B Kamepe, M — oOIIee YHCIIO

ITIOBOPOTOB IIOTOKA.

Pacuer neperopoauartoii kKaMmepbl XJ0Nbe0OpPa30BaHUS
C TOPU30HTAJBLHOM HUPKYJIALHEH BOAbI

[leperoponuaTeie  Kamepbl  XJIONbEOOPA30BaHHMsI C  TOPU3OHTAIBHOM
LUPKYJSIMUEN  BOABI  NPUMEHSIIOTCS OPU  MPOU3BOAUTENBHOCTH  OYHUCTHBIX
coopyxxeHui He meHee 40...45 TeIC. M3/cyT.

Bricoty kamepsl, H, npuHumarot B npenenax 2...3 m.

[Tnomanr kamepsl onpeaensiercs mo dpopmye (3.6.2).

upuna nepBoro kopuaopa kameps! (puc. 6) mpu V; = 0,2...0,3 M/c B Havane

KaMmephbl onpeensieTcs mo hopmye

— 9y
By 3600V H

ITo [1, m. 6.54] ckopocTh ABUKEHUS BOJbI V B KOPUIOPAX JOJKHA YMEHbBIIATHCS
3a CYET YBEJIIMYEHUS [IMPUHBI KOPUAOPOB.

Uuciao moBopoTOB MOTOKA coryacHo [1] moimkHO ObITH paBHBIM §...10, Torma
LIMPHUHA MTOCIEAYIOIINX KOPUIOPOB COCTABUT
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B213,... = ql{ y
36001/2’3“.[-1

rae Vy, V3 — CKOpOCTh IBISKEHUS BOJIBI BO BTOPOM, TPETHEM U T.JI. KOPHIOPE.

OO6mrast gwHA KaMmepbl MpW TOJMMHE Tmeperopogok o = 0,15...0,18 ™
ompeaensercs mo Gopmyie

L =B, + B, +...+Bg +no,

r7ie N — KOJIMYECTBO MIEPETOPOJIOK.

[IIupuHa Kamephl XJI0MbeoOpPa30BaHUs B IUIAHE OMpeesIeTcs o Gpopmyre

B=F/L .

[Totepr Hamopa B Kamepe OMPENCISIIOTCA KaKk cyMMa TOTeph Hamopa Ha

MOBOPOTaX
he = hi+hy+hs+..,

rne hy,, — morepu Hamopa Ha MOBOPOTE, OMPEACISIOTCS 1Mo Gopmyie

hy= V?2q,
HpI/I YHUCJIC IIOBOPOTOB N KoJIn4decTBa KOpHIopoB m = n+1 KOJINYCCTBO
IIEPETOPOJIOK COCTABHUT
nN=m+1.
1/ -
1
I ] ]
B Vi
E <>v2 - —
B3 V3
S —
Q/B 66
B7 V7
3 Ve |Bs Q
2
} g B9 \D
Bio

Pucynox 6 - Cxema neperopoadatoil KaMephl XJI0Mbe00pa3oBaHuUs C

TOPU30HTAIILHON LUPKYJISLUEN BOJIBL:
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1 — TpyGomnpoBo ogauu UCXOTHOW BOJBI; 2 — OTBOASIIUEN TpyOonpoBoa; 3 — mmubep

Pacuyér kamepbl XJ10Ibe0OPA30BaHMsI BUXPEBOI0 THIIA

BuxpeBas kamepa XJombeoOpa3oBaHMs BBIMOTHSACTCS B (OpME YCECUCHHOTO
NUPaMUIATIBHOTO WJIM KOHYCOOOpa3HOro pesepByapa (puc. /) ¢ yriioM MExAy €ro
creakamu  50...70°. IIpomiecc  xyombeoOpazoBaHuss B BHXPEBOM  Kamepe
3aKaHUYMBAETCA 3HAYUTEIHHO OBICTpEE, YEM B KaMepax APYruX TUIIOB.

O06BEM KaMephl XJI0MTbe0Opa3oBaHusl onpeenseTcs o Gopmyie

9.t
W ’
rae - BpeMs npeObIBaHUS BOJBI MPUHUMAETCS corjacHo [1, m. 6.55] paBHBIM

6...12 muH.

W=

CKOpOCTh BOCXOJISIIETO MOTOKA V, Ha BBIXOJC U3 KaMepbl IPUHUMACTCS PaBHOM
4...5 mM/c, Ha BXoJie BoJibI B Kamepy V= 0,7...1,2 m/c. CKOpOoCTb IBHKCHUS BOJIBI B
TpyOONPOBOJIE OT CMECUTENSL K Kamepe npuHuMaercs pasaor 0,8...1 m/c.

HJ'IOHI&I[I) IMOIICPCUYHOI'O CCUCHUA BerHeﬁ 9aCTH KaMCPbI

fK= qq /Ve ’
a 1uamerTp e€
oo | Y
T

JluameTp HIKHEN 4acTy KaMephl U €€ MIIOAab OMPEACISIOTCS COOTBETCTBEHHO

/4q
dH = (14 ’
TV,

f.=mxdzA4.

o popMyIiam:

JlnameTp HWKHEW 4YacTh Kamepbl IPUHUMAETCS PaBHBIM  JUAMETPY
TpyOOIIpOBO/a, MOAAIOIIETO BOAY OT CMECHUTENISI B KaMepy.
BricoTa KOHMYECKON YacTu KaMepbl XJIOMbeoOpa3oBaHUs MPHU MPUHSATOM yTJje

KOHYCHOCTH COCTaBHUT
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Neon = 0,5(D, —d,)ctqf /2 .
[lotepu Hamopa B BHXPEBOM KaMepe XJIONbEOOPA30BAHMSI COCTABIIIOT
0,2...0,3 m Ha | M BBICOTBI KOHYCA.

OO6BEM KOHUYECKOW YacTH KaMephl ONpeesIeTcs Mo Gpopmyrie

Wion :éhKOHOFG + fu - SuSu)-

OO0BEM MITMHIPUIECKON HAJICTABKX HAJl KOHYCOM OTpeIesieTcs Mo ¢hopmMyrie
Wuu/z = ka - WKOH .
BricoTa IMHIpUYECKO YacTu KaMephl ornpeensieTcs no Gpopmyne
h, = Wy, ! fs.

Bona, mpomenmas kamepy XJIONbeoOpa3oOBaHUs, COOMpPAETCS BEPXHUM
KOJIBLIEBBIM JKE€JI000M Yepe3 3aTOIVIEHHBIE OTBEPCTHS, pa3MEIICHHBIE IO MEPUMETPY
€ro BHYTPEHHEN CTEHKH.

[Inomianp momepeyHoro ceueHus kenoda mpHu JBYXIMOTOYHOM HamlpaBICHUHM K

OTBOJIAILIEMY TPYOOIIPOBOlY COCTABIISET

_Ycex

2V,

foe

rae V,. — CKOpOoCTh JBUKEHUS BOJbI B kenode, paBHas 0,1 M/c ais MyTHBIX BOJ U
0,05 M/c muIst HBETHBIX BOJI.

[Tpunumaem mpuny xenooda B,. = 0,4 M, Toraa BeICOTa Kej100a COCTaBUT

h,e=1,./B,c .

HeoOxonumoe KOJIMYECTBO 3aTOIJICHHBIX OTBEPCTUM, AUAaMETpPOM, paBHbIM 50

MM, OofpezensieTcs no Gopmye
No =0/ V,fo,

rne f o — omanp oxHOTO OTBEPCTHSL.

[TepumeTp KOJIBLIEBOTO 3k€7100a 110 BHYTPEHHEW CTEHKE COCTABUT

P=xD,.
[Tar ocu 3aTOIJIEHHBIX OTBEPCTHI orpezensercs no Gopmyse

Lo = P/no.
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Pucynok 7 - Cxema BHXpEBON KaMephl XJIONbEOOpPa30BaHUS:

1 — TpyOonpoBOI M0Ja4M UCXOJHOM BOJIBI; 2 — OTBOJAIIMK TPYyOOIPOBOA

Pacyer BCTPOEHHOH KaMepbl XJ10IIbe00OPA30BAHUSA CO B3BCIICHHBIM CJI0EM
ocajka
Takue  kamepsl  yCTPamBarOT  HEMOCPEACTBEHHO  BCTPOCHHBIMHM B
TOPU30HTAIbHBIE OTCTOMHUKH B UX IEPEIHEN YaCTH.

[Tmomane Bcex kamep omnpeaensercs mo Gopmyne

Quac

ZFK = 1
3600V
rae V — CKopoCcTh BOCXOASIIETO MOTOKA BOJIbI B BEpXHEM CEUCHUU BCTPOCHHOM
KaMmephl xJionbeoOpazoBanusi, paBHas: 0,65...1,6 Mm/c — 715t BO cpeHEl MyTHOCTH;
0,8...2,2 MM/C — 117151 BOJT BBICOKOW MYTHOCTH.
Uucno kaMep N NpUHUMAETCS IO YUCTY TOPU30HTAIBHBIX OTCTOMHUKOB.

[1nomans onHOM KaMmepsl ornpeaensercs no Gopmyse

f—zFK
K= n .

[llupuHa kamepsl B, IpUHUMAETCS PAaBHOU IIMPUHE OTCTOMHUKA.
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JlnrHaa kamepsl onpeenseTcs mo Ggopmye

BeicoTy kamepbl h, mpuHMMaeM paBHOW BBICOTE€ OTCTOMHHKA N, C Y4eTOM
noteps Haropa B kamepe 4h,:
h. = h,,,. +4h..
Bpewmst nipeObiBanus BOJIbI B Kamepe coriacHo [1] J0pkHO OBITH B Mpejeax

20...30 muH u onpezensercs mo Gopmyre

(=
V60
PaCXOI[ BOJHbI, HpHXOI[fIHIHﬁCH Ha KAKAYIO KaMCpPy COCTABJIACT
9 uac 1000
“ n3600

Pacnipenenenre Boabl MO IUIOIMIAAN KaMephl IPETyCMaTPUBAETCS MPU ITOMOIIH
nepOPHPOBAHHBIX TPYO C OTBEPCTHSAMH, HAMPABICHHBIMI BHH3 10T yriioM 45°,

B kaxnoll kamepe pa3MelaloT JBe — 4YeTblpe mnepdopupoBaHHbIE TPyObl Ha
PacCTOSIHUM 2 M IPYT OT Apyra u | M OT CTEHKH KaMephl.

Pacxon Boabl o ka0l TpyOe cocTaBisieT

G = G M,

rae N, — 9Acio Tpyo.

Huametp Tpyosl D npunuMaercs mo [2] nmpu CKOPOCTH JBMXKEHHS BOJBI B HEM
pasHoii 0,5...0,6 M/c.

Cymmapnas miomanab oTtBepctudt paBHa 30...40 % nomaaun cedyeHud

pacnpenenuTeIbHON TPYyOHbI:
7rD2
DJome = 0,3...0,4 —.
4

Yucio oTBEpCTUNA COCTABUT

n0 = Zﬂm@lfo y

rie f o — mIomaas 0JHOro OTBEPCTHS IPH AUAMETPE ero He MeHee 25 M [1].
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PaccrosiHre MeXIy OTBEPCTHSIMU OTPEIesieTcs mo hopmyJie
|0 =2 Imp/ No.
3 KaMCpPhbI B FOpI/ISOHTaJILHBII?'I OTCTOMHUK BOOY OTBOIAT 4YCPC3 3aTONJICHHBIN
BOAOCIINB. Ber CTCHKH BOJOCJIMBA PAcCIIoIararoT HU>XC YpOBHS BOJIbI B OTCTOMHHKE

Ha BCIIMYUHY

h = dx |

Vie Bk
e O, — Pacxoj BOJbI, MPUXOMIIIMIACT Ha KaXKIYI0 Kamepy, M /c; V, — CKOpOCTb
JIBMKEHUSI BOJBI uepe3 BojochuB, paBHas 0,05 m/c s uBetHsix Bog u 0,1 m/c ans
MYTHBIX BOJ; B, — IIUPHUHA KAMEPHI.

3a CTEHKOW YCTaHABJIMBAECTCS IOJABECHAs MEPETOPOJKA, MOTPYKEHHAs Ha 74
BBICOTHI OTCTOMHHKA.

CkopocTh JIBMIKEHUS BOAbI MEKAY CTEHKOM W TIEPEropoJIKOM CleIyeT
npuHuMath He 6omnee 0,03 m/c. IloTtepu Hamopa B ABIPYATHIX PACIPEACITUTEIbHBIX
TpyOax onpeaesstoT o Gopmyiie

h = &V°/2g,

riae ¢ — k03P UIMEHT COMPOTUBIICHUS, OTPEEISIEMBIH 110 hopMyIie

2

=5+,
K;

rae V — CKOpOCTh IBIXKEHUS BOJIBI B HAYaJIE JBIPYATOTO YIacTKa pacinpeeTuTeIbHON
TpyOBI, M/C; K, — OTHOIIIEHHE CyMMBI IUIOMIA/ICH BCEX OTBEPCTUI B TPyOE K IUIOMIAIH
MONIEPEYHOTO CEYEHUS TPYOBHI.

[Ipy mnpumMeHEeHHH BCTPOCHHBIX KaMep XJIOMbEOOpa3oBaHUS CO  CIOEM
B3BEIICHHOTO OCaJIKa PAaCYETHYI0 CKOPOCTb OC@XIEHHUS B3BECH B OTCTOMHUKE

HeoOXxouMo npuHuMaTth Ha 15...20 % Gonee, yem ykazaHno B [1, TaGm. 18].

KonTpoabHbIe BONPOCHI

1. JlaitTe onpenesieHre KaMephbl XJIOMbeoOpa30BaHUSI.
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2. TlepeuncnuTte OCHOBHBIE BHJBI Kamep XJIOMbeOOPa30BaHUA U YCIOBHS UX

IMIPUMCHCHUA.

Jlureparypa:
1. CIT 31.13330.2012 (c wu3menenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapyskubie cetn u coopyxenust. - M.: ®I'VIT LI, - 80 c.

HNPAKTHYECKASA PABOTA Ne7

HA3BAHUE IPAKTUYECKOM PABOTHI:
PACYET BEPTUKAJIBHBIX 1 TOPU30OHTAJIBHBIX OTCTOMHUKOB

Hear pabdoThl: omnpeAcauTh IUIOMAAh W OCHOBHBIE pa3Mephl OTCTONHUKA,
paccuuTaTh pa3Mepbl TOHKOCIOWHBIX DJIEMEHTOB.

3HAHUSA (aKTyaJIn3alusl):

— OTtcTanBaHue BOJBI

yMeHMUSs:

— paboTaTh C HOPMATHUBHBIMH JIOKYMEHTAMHU;

— BBIMOJHATE M OQOPMIIITH  pacyeThl MPOCKTHUPYEMBIX JJIEMEHTOB CHCTEM

BOJIOCHA0KEHHUS U BOJOOTBEICHUSL.
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IMopsiaok BhINOJIHEHHA PadOTHI:
1. OnpenenuTs mIONIaab U OCHOBHBIE pa3MepPbl OTCTOMHUKA.
2. PaccuuThiBaTh pa3Mepbl TOHKOCIOWHBIX JIEMEHTOB
3. 3apucoBarh CXeMy OTCTOMHHKA

4. OtBeTUTH HA KOHTPOJIbHBIC BOIIPOCHI

OCHOBHBIE TEPMHWHBI 1 ITIOHATUA

Pacuyert oTCTOMHUKOB

OTCTOMHUKM TOPUMEHSIIOTCA JJI1  BBIACICHUST W3  OCBETJISIEMOM  BOJBI
B3BEIICHHBIX BEIIIECTB IE€pE] €€ MOCTYIUICHUEM Ha BTOPYIO CTYNEHb OCBETJCHUS —
ckopble GuibTpbl. KoMnuecTBO B3BEIIEHHBIX BEILIECTB B BOJIE TIOCJIE OTCTOMHUKOB HE
JOJDKHO TIpeBBIIATh 8...12 mMr/im.

Jns ycTpaHeHHMs pa3pylIeHHs XJONbEB B TPYOOIPOBOJAX, COSTUHSIONIAX
Kamepy XJIoMbeoOpa3oBaHUs ¢ OTCTOMHUKOM, CIEAYET YCTpauBaTh UX BCTPOCHHBIMU
B OTCTOMHUKH WJIM HEMOCPEICTBEHHO MNPUMBIKAIOMIMMU K HMM. THUN OTCTOWHMKA

BBIOMPAIOT B 3aBUCUMOCTH OT MPOU3BOJIUTENBHOCTH OYUCTHBIX COOPYKEHUH.

Pacuyer ropu30HTAIBHBIX OTCTOMHUKOB

["opuzoHTaNbHBIE OTCTOMHUKHU PEKOMEHTyeTCsl MPUMEHSTH npu
MIPOM3BOIUTEIIBHOCTH coopykeHuit 6omee 30 000 M3/cyT, COJICpKaHUM B3BEIICHHBIX
Bemiects 10 1500 mr/nm u mro6oil 1iBeTHOCTH. IIpH TOpU30HTAIBHBIX OTCTOMHUKAX
YCTPaUBAIOTCA KaMepbl XJIOMbeOOpa30BaHUA: MEPEropoayaToro TUIA, BUXPEBbIE U
BCTPOEHHBIE CO CJOEM B3BEIIEHHOro ocanaka. lleperopoguarsle  Kamepsl
XJIONbEOOpa30BaHUsl MNPUHUMAIOTCS C TOPU3OHTAIBHBIM WM  BEPTUKAIbHBIM
IBYKEHUEM BoAbl. [IpM MpOEKTHPOBAaHWMM TOPU3OHTAIBHBIX OTCTOMHHMKOB CIIEAYET
NPUMEHATh BCTPOCHHBIE KaMepbl XJIONMbeOOpa3oBaHUs, TaK KaK OHU Haubosee
3¢ (PEeKTUBHBI IO CPABHEHHUIO C JIPYTUMHU.

['opu30oHTaNBHBI OTCTOMHUK HMMEET MpsMOYToibHYI0 (Qopmy B 1uiane. [lo

BBICOTE OTCTOMHMKA pas3IndaroT ABE 30HBI! OCAXKACHHSA B3BECCHM W HAKOIUUICHHA H
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ymioTHeHus ocagka. Cpeassis TryOruHa 30HbI ocaxkaeHus npuaumaetcs 3,0...3,5 M B
3aBHCHUMOCTH OT BBICOTHOM CXEMbl OYHCTHBIX coopykeHui. [yOuna 30HBI
HAKOIUICHUS U YIUIOTHEHHS 0CaJKa 3aBUCHUT OT CPEAHEN KOHLEHTPAUU B3BELIEHHBIX
BEIIECTB U MPOJOIKUTEIFHOCTA PA0OTHl OTCTOMHUKA MEXKIY ABYMS YUCTKAMHU.

CymmMmapHnas (oO1ras) miomiaab rOpUu30HTAIBHBIX OTCTOMHUKOB B TJIaHE

Go6 * Quac

3.6-U,

F oow =

,
r7e ., — pacuyeTHBIH pacxon Bombl, M/4; U, — CKOPOCTH BBIMAICHHS B3BECH,
MM/c, puHuMaemas 1o [1, Tabn. 18] ¢ y4eToM Ce30HHBIX M3MEHEHUH TMOKa3aTesen
KauecTBa HCXOJHOM BOIBL; O,; — KOIQPUIMEHT OOBEMHOIO HCIOIb30BAHUSA

OTCTOMHMKOB, MpUHUMAaeMbIid paBHbIM 1,3 [1, . 6.67].

Jnuna otcToitHukoB L, M, onpenensetcs o ¢popmyie [1, m. 6.68]

H.,V
el

Uo

]
rae H, — cpenss BeICOTa 30HBI OCAXKIEHHS, M, IPUHUMAeMas paBHOM 3...3,5
M B 3aBHCUMOCTH OT BBICOTHOW CXEMBI; V,, — pacdeTHass CKOPOCTh TOPU3OHTAILHOIO
JBVDKEHUS BOJBI B Hayaje OTCTOMHUKA: JUISI MajO MYTHBIX IPUHUMAETCS PABHOU

6...8 mMm/c, aiist Bon cpeaHed MyTHOCTH — 7...10 MM/c, it MyTHBIX Bog — 9...12

MM/C.

[[IuprHa TOPU30HTATBHOTO OTCTOMHUKA OTPEIeAETCS IO popMyIie

B F06u4

1 LN,

rae N, — KOJIM4ecTBO OTCTOMHUKOB.
Cornacuo [1, m. 6.68] oTCTOMHUK AOKEH OBITh pa3ieieH MNPOAOIbHBIMU
NEPEropoIKaMH Ha CAMOCTOSITENIBHO JIEHCTBYIOIINE CEKIIUU IUPUHON He Oosiee 6 M.

[[InprHa OTHOM CEKIIUU OMIPEACIISETCS CASTYIONTUM 00pa3oM:



rje N — KOJIMYECTBO CEKIUI B OJJTHOM OTCTONHUKE.

[Ipu konmnuecTBe cekuii MeHee 6 clienyeT NpelycCMaTpuBaTh OJHY PE3EPBHYIO
Ha KaKJIbIM OTCTOMHHUK.

['opuzoHTANIBHBIE OTCTOMHHKH HEO0OXO0IMMO IIPOEKTUPOBATH c
TUJPABIMYECKUM WJIM MEXaHMYECKUM YJAJCHHEM OCaJIKa WIM IPEeaycCMaTpuBaTh B
HUX THUIPABIMYECKYI0 CHUCTEMY CMbIBa OCaJKa C MEPUOJAMYECKUM OTKJIIOUYCHUEM
MOJ a4 BOJIbI B OTCTOMHUK.

[Ipu rugpaBIMYECKOM WJIM HAIIOPHOM CMBIBE OCajika 00bEM 30HBI HAKOILJICHUS

Y YIUTOTHEHUS OcajiKa orpezensieTcs no popmyine

_ Tuacqyqe (Ce —Mocs)

14
oc Npo

rae (, — pacyeTHbId pacxo BOMBI, M/ T, — IPONOIKUTENBHOCTE PAOOTHI
OTCTOMHMKA MEXKJIy 4YHMCTKaMM, IIPHUHUMaeTcs He MeHee 6 4 [1, m. 6.65]; N, —
KOJIMYECTBO pabOYMX OTCTOMHUKOB;, 0 — CpEIHSsS KOHIECHTpAIMS YIUIOTHEHHOTO
ocajka, omnpenensemas no [1, Ttabn. 19], B 3aBUCUMOCTH OT MYTHOCTH HCXOJHOU
BO/IbI, HHTEPBAJIOB MEX]Iy cOpOCOM Ocajika U IMIPUMEHIEMBIX PEarcHTOB, /M, My, —
MYTHOCTB BOJIbl, BBIXOJISIIEH U3 OTCTOMHUKA, r/M3, npuHUMaemas ot 8 10 15 /M C,
— KOHIICHTpAIIUsI B3BEIICHHBIX BEIIECTB B BOJIE, /M, MOCTYMNAIOIUX B OTCTOMHUK,

KOTopas onpeaeisieTcs 1mo Gopmyie
Cg =M+KKﬂK +0,25L[+Bu

rie M — KOMYEeCTBO B3BELICHHBIX BEIIECTB B HCXOHOI Boje, I/M°; /I, — 1032
KOAryJIsHTA 10 GE3BOAHOMY HPOAYKTY, I/M°; K — KO9DMUIMEHT, IPUHAMACMBI ISt
OUHMIIEHHOTO cyib(ara anroMuuus paBHbM 0,5; nms xmopHoro xene3a — 0,7; 1] —
[[BETHOCTh HCXOJHOW BOABI, Tpaa, B, — KOIMYECTBO HEPACTBOPUMBIX BEIIECTB,
BBOJIMMBIX C H3BECTBIO, T/M°, KOTOPOE OMpeIeseTcs o hopMyIie

By= (AuIK, )=,
rae K, — nonesoe conepxkanue CaO B usBectu; /[, — no3a uzBectu no Cao,

3
r/m”.
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BricoTa oTCTONHKKA ONpeeiIeTCsl KaK CyMMa BBICOT 30HBI OCAXKJICHUS M 30HbI
HaKOTUICHUSI 0CaJIKa C Y4E€TOM BEJIMYMHBI MPEBBIIICHUS] CTPOUTEIBLHON BBICOTHI HaJ
pacyeTHBIM YpOBHEM BO/Ibl HE MeHee 0,3 M.

CpenHsst BbICOTA 30HBI HAKOIUICHUS OCa/IKa OMpeesieTcs Mo popmye

_ Woc
F]

hOC

rae W,. — o0beM 30HbI HAKOIIJICHHUS 0CaJIKa JJIsl IEPBOTO OTCTOMHUKA.

CyMMmapHasi BbICOTa OTCTOMHUKA COCTaBUT

H=H, +hye+0,3

rac Hcp — BBICOTA 30HBI OCAKACHUI, hoc — BBICOTA 30HBI HAKOIIJICHHA OCaaKa.

O0BeM 0AHOTO OTCTOMHUKA OTpeaesercs no Gopmyre

W=LB,H

[1nomaasr 0JTHOTO OTCTOMHUKA ONpeaeseTcs o popmylie

F]:LB].

KonuuectBo Boabl, cOpachiBaeMOil M3 OTCTOMHHMKA BMECTE C OCaJKOM,
ompenenseTcs mo dhopmylie

_ KpWoc

P=
24q14 Tp

100%

rae K, — ko3 dunueHT pa3zdaBiaeHus ocajika, IPUHUMAEMBIA pPaBHBIM 1,5 —
MpU THUIPABIMYECCKOM YAQICHWH Ocajka, 1,2 — MpH MEXaHWYECKOM YIAICHHH
ocazika, 2...3 — Ipu HAIIOPHOM CMBIBE 0CaJIKa; J, — pacX0J1 BOJIbI, MPUXOIAIIUNACS Ha
OIMH OTCTONHUK, M°/d; T, — HIPOROIKUTENBHOCTh PAOOTHI OTCTOMHUKA MEXKIY

YHUCTKaMHM, cornacHo [ 1] He menee 12 u.

Pacuer cOOpHOIT cucTEeMBI /1M1 YIAJIE€HUSA 0CAIKA
COopHast cucrema u3 mnepPOpPUPOBAHHBIX TPYO YKIaAbIBAETCAd HaA JHO
OTCTOMHMKA TI0 €ro NPOJOJIbHOW OcM H oOecleurBaeT yJajeHue ocaaka u3

oTcroiHuKa B TeueHue 20...30 muH [1, m. 6.71].
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Paccrossane wmexmy ocsamu TpyO MODKHO OBITH He Oonee 3 M mpu
MPU3MATHYECKOM JTHUIIE U HEe 00Jiee 2 M — IIPHU TUIOCKOM.

CKopoCTh JBMXKEHHUS Ocajika B KOHIIE TpyO NobKHa ObITh HE MeHee 1 m/c, B
otBepcTusx — 1,5...2 m/c, AmameTp OTBEPCTHUS JOJKEH OBITh HE MEHEe 25 MM, Iar
otBepctuii — 300...500 mm.

KonuuectBo ocaika B TOHHax, KOTOPO€ HEOOXOAMMO YIAIUTh M3 KaxIoro

OTCTOMHMKA, 32 OAHY YHCTKY ONpeAensercs no Gopmye

_ gy T24(Ce—Mocs)

P
T Np 1000 000

Pacxon Boabl, cOpackiBaeMoOil C OCaJKOM IO JIbIpYaTOil TpyOe, YIOKEHHOH B

KaXXIa0M KOpHIOPEC OTCTOﬁHHKa, OIIpCACIIACTCA 110 q)OpMy.TIe

100P
_ oc

9oc = WP t
m

rae N — KOJUYECTBO MPOJOJBHBIX KOPUAOPOB, CEKLIMM B OTCTOWMHUKE; Ppn —
CpeaHee COJACPKaHME B3BCIICHHBIX BEIIECTB B OCajke B %, nmpuHuMaercsa 3,5%; t —
MIPOIOJKUTEIILHOCTh cOpoca ocanka, paBHas 20...30 MuH.

[Tnomank Bcex OTBEPCTHH Ha OJHOW TpyOe auamerpom d auis mpHeMa ocajka

ompenenseTcs mo dhopmylie

7 d?
Zfo :knfmp :knT

roe d — mogOuMpaeTcss HMCXOOsd M3 KOJWYECTBa BOABI M O0BEMa oOcajika,
cOpacbkIiBaeMoro 1o abipuaroi Tpyoe; K, — koadduunent nepdopaiuu, npuHUMAETCs
paBubM 0,5...0,7 [1, m. 6.71].

KonnuectBo oTBepcTHil Ha OJTHOM TpyOe orpesensercs no Gopmyse

2 Jo
ny =
Jo

rie f, — mromaas 0JHOro OTBEPCTHSI.
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[ITar ocu oOTBEpPCTHHM, KOTOpHIE, HAIIpUMEp, pPAa3MEIIECHBl B JABa psja B
IAXMAaTHOM IOPSAJKE COCTABUT
L
lop =—
no

rae L — qmuHa oTcToMHUKA.

Pacuyer cucrembl yaajaeHusi OCBETJIEHHOUH BOABI
OcBeTieHHasi BOJia U3 OTCTOMHUKA COOMPAETCS C MOMOIIbI0 TOPU30HTAIBHO
pacrojoXeHHbIX MO 00€ CTOPOHBI OT COOPHBIX KeJI0OOB JbIpYaThIX TPyO C
3aTOIJICHHBIMU OTBEPCTUSIMU.
[Tnomans oTBepcTHil B TpyOax HAXOJAT, 3a/1aBasiCb CKOPOCTBHIO JIBMKCHUS
BO/JIbI B HUX V), KOTOpas coryacHo [1] npuHuMaetcs paBHoit 1 m/c:
Fo=0:/Vo,
rJie (;— PacXoJl BOMbI OJHOTO OTCTOMHKKA, M /C, OTpeaeNsIeMblii 1o (opMyiTe
d1= 0. /N, .
JuameTp oTBepcTuil B TpyOax MNPUHUMAIOT HE MEHee 25 MM, IUIOAIh
OJIHOTO OTBEPCTHSI ONPEALIISIOT 1o (popmyiie
fo - 7l'd0 /4 .
HpipuaTteie TpyObI AJii PacCpPeIOTOUYEHHOTO cOOpa BOJBI pacrojaraloT Ha
y4dacTke 2/3 JIMHbI OTCTOMHUKA, CUMTas OT 3aHEH TOPLUEBOM CTEHKU
| =0,75L.
KonuyecTBo npipuathix TpyO B OTCTOMHHUKE OMPEIEISIOT C YYETOM TOTrO, YTO
PACCTOSHUE MEKAY OCAMH TPYO TOJKHO OBITH HE Oonee t,, =3 M:
Ny = 1 1L, .
KonnuecTBo 0TBEpCTUM, MPUXOAAIIUXCS HA OMH OTCTOMHUK, COCTABUT
Ng = Fo / fo .
KonudecTBo 0TBEpCTHH, MPUXOAAIINXCS HA OJTHY TPYOy, COCTaBUT
Ny = Ng / ng.

Paccrosnue no ocu MCIKIY OTBCPCTUAMUA
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lo=B;/n;.

Pacuer kej100a /11 0TBOIA OCBETJIEHHON BOABI
Boma w3 geipuaTeix TpyO TmoOCTymaer B COOpHBIE JKemoba, KOTOpHIC
yCTaHABIUBAIOTCSA B OTCTOWHUKE HA MPOJOJIBHON CTEHKE Ha 2/3 JJIMHBI OT TOPIEBOM
cTeHkH. M3muB u3 TpyObl B cCOOpHBIE jKej100a JOJIKEH ObITh CBOOOHBIM.

[upuny xemoba onpenemnstor mo hopmyie

rmme K=2;0=1,5.
Tak kak xeno0 siBisgeTcsS OOIIMM Ui JBYX OTCTOMHUKOB, TO €ro IJIOMIAIh
omnpenenseTcs no popmylie
Foo =201/ V,,,
rae V,. — CKOpOCTh JABMXKEHUS BOJBI B KeynoOax, mpuHUMaeTcs no [1] paBHOM
0,6...0,8 m/c.
BricoTa xxenoba
H,=F,./B,.

Bonma w3 xenoba oOTBOOUTCS B TOPIEBOM COOPHBIM KapMaH, CKOPOCTH
JBIDKCHUS B KOTOPOM IIpuHUMaeTcs paBHou V4, = 0,8...1,2 m/c. [Inomans coopHOTO
KapMaHa omnpenensercs mo ¢Gopmyse

Feoe = Au IV epic -
[TpuHumas mupuHy cOOpHOTO KapMaHa B, = 1 M, OlpeessieM ero BhICOTY
Hg =Fc6x/ Beg -
N3 cbopHOro KapMaHa BoJa C MOMOINBIO TPyO 3a0upaeTcss W MojaceTcs Ha
CKOpBbI€ (PUIIBTPHI.
Pacuer BepTHKAJIBHOI0 OTCTOMHHKA
BepTukaibHple  OTCTOMHUKMA TPUMEHSIIOTCS TPU  TPOU3BOJUTEIHLHOCTH

coopyxkenui 10 5000 M3/cyT, COJEPaHUM B3BEIIECHHBIX BEIIECTB B UCXOAHOM BOJIE
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no 1500 mr/m u moOod uBeTHOCTH. BepTHKaibHBIE OTCTOMHHKU MPOEKTUPYIOT
COBMEIICHHBIMHU C BOJJOBOPOTHBIMH KaMepaMHt XJIOMbeoOpa3oBaHus (puc.8).

HJ'IOHI&I[I) 30HbI OCAXKACHUA OJHOT'O OTCTOMHHMKA OIIPCACIIACTCA 110 (I)OpMYJIC

rae V, — pacyeTHas CKOPOCTh BOCXOJSILETO IMOTOKA, MM/C, IPUHMMAETCI HE
0osee ykazaHHbIX B [1, Tabmu. 18] BeMYuMH CKOpOCTEW BHINAJACHUS B3BECH C YUETOM
[1, m. 6.56]; N, — konmdyecTBO pabOYMX OTCTOMHHMKOB; f,; — KOI(D(OHIUEHT,
YUUTBHIBAIOIIMM OOBEMHOE HCHOJIb30BAaHUE OTCTOMHMKA, BEJIMYMHA KOTOPOTO
npuHumaercs 1,3...1,5 (HwkHUN npenen NPUHUMAETCS IPU OTHOLLIEHUU THAMETPa K
BBICOTE PAaBHBIM 1, BEpXHUH — IIPU OTHOLIEHUH JUaMETpa K BHICOTE PaBHBIM 1,5).

Jluametrp OTCTOMHMKA, MpPU Pa3MEIIEHUH B HEM BOJOBOPOTHBIX Kamep
XJIONbeoOpa3oBaHus ornpeaensercs no Gopmysne

D= /w

rae f.. — miomane kaMepsl XJIOMbeoOpa3oBaHUs, KOTOpas OMPEICIIICTCS 10
bopmyre
t

P

kX  60H Np

]
raie t — BpeMs npeObIBaHUS BOJLI B KaMepe XJIONMbeoOpa3OBaHUs, MUH,
npunumaercs 15...20 mun [1, m. 6.60]; H — BbicoTa Kamepsl XJIONbEOOpa30BaHMUS,

npuHUMaeTcs paBHol 3,5...4 M; N, — pacdeTHO€ 4UCIIO OTCTONHHUKOB.
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Pucynok 8 - Cxema BEpTHUKAIBHOTO OTCTOMHHKA!

1- TpyGomnpoBo oauu UCXOAHON BOJIbI; 2— TpyOOIPOBO yIaldeHUs Ocaaka; 3—
KOJIBLIEBOH 7KeJI00 1711 cOOpa OCBETIIEHHOM BOABL; 4— LIeHTpaibHas TpyOa, B KOTOPOM
yCTpauBaeTcsl BOJIOBOPOTHASI KaMepa XJI0MbeoOpa30BaHus
BricoTa OTCTOMHMKA ONPENEIAETCS U3 COOTHOIIEHUS

D:H=1:1,5,

1:1,5
H= —
rae D

JuameTp TpyObl, TOABOJSALIEH BOAY K KaXJIOMYy OTCTOMHUKY, TPUHUMAETCS C
Y4€TOM, YTO CKOPOCTh BXOJIa BOJIbI IOJKHA OBITH B mipenenax 0,7...1,2 m/c [1].
HwxHIOIO 0CaouHyX0 4YacTh BEPTHUKAIBHOIO OTCTOMHMKA MPOECKTUPYIOT C

HAKJIOHHBIMHM CTE€HKaMHU. YTOJI MCXKAY HAKIIOHHBIMH CTCHKAMM CJICAYCT IIPUHUMATDb

o =70...809
BpicoTa KOHHYECKOM OCAIOYHOW 4YacTU OTCTOMHHUKA OIPEHENsseTcs 110
dbopmyiie
D—-d
hK R s ——
2tg(90 —a)
riae d — nuameTp TpyObI OTBOIAIICH OcagoK MpuHUMaeTces 1o [1] He meHee 200 mwm.

O0BbeM KOHUYECKOM YacTh OTCTOMHUKA OTpeAeseTcs mo hopmye
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2 2
_xhe|(DY (a), Dd
Woc = 3 (2j +(2J + y

[Tepuonx paboTHI OTCTOMHUKA MEXTy COpOCaMu OcaliKa OMPEALISICTCS 0 CIEAYIOIIeH

dhopmyIie U 10KEH OBITh HE MeHee 6 1 [1]

0
T =W N > 6y
P ¢ Py, (Ce _Moce)

re 0 — CpeAHsis MO BCEH BBHICOTE OCAJOYHON YaCTH KOHIEHTpaIlus TBEpAOU (a3bl
ocajnka, omnpenensercs o [1, Tabn. 19]; C, — koHIIeHTparus B3BEIICHHBIX BEIIECTB B
HCXOJHOM BoJie, KoTopas onpezaensercs rmo dopmyne (3.7.1).
[Ipn KoIMYecTBE OTCTOMHHKOB MEHbIIE 6, HEOOXOAMMO MPEAYyCMATPUBATH OJIUH
PE3EpBHBIN NpH IomaIy 10 12 M,
Jlyist cObopa OCBETIICHHOW BOJIbI B BEPTUKAJIBHOM OTCTOMHHUKE IMpEayCMaTpUBACTCA
OJINH KOJIBIIEBOM U 4 paguaibHbIX Kejloba mpH Iuiomaau oosnbiie 12 M’ ¥ MEHBIIE
30 M°, ipu GoIbIIeH TUIOMAIH — 6. ..8 3KEeT00OB.
PacueTrnast ckopocTh IBHKEHHUSI BOJIbI B HUX J0JKHA ObITH 0,5...0,6 M/C.

Pacuer K0JIbLIEBOTO XKe100a

[Tmomane KOIBIIEBOTO JKelo0a onpenensercs mo hopmyie

qceu

Vo

fK.OfC‘ =

CyMmmapHas mioniajb 3aTOIMIEHHBIX OTBEPCTHIl BO BHYTPEHHEN CTEHKE KOJIBIIEBOTO

’)keno0a coCTaBUT

9
Vo

Zf():

rae V, — CKOpoCTh ABMKEHHUS BOJBI B OTBEPCTHH, paBHas 1 m/c.
[MIpu muamerpe otBepctuss O, W miom@mu oxHOro oteepctus f, KommyecTBo

OTBEPCTUMN COCTABUT

2 fo
Jo

48

ny =



mar OTBEPCTUH COCTABUT

P

l, =
no

r7ie P — IepuMeTp CTEHKU KOJBIIEBOTO KeI00a.

Pacyer paauajbHbIX OTCTOMHUKOB
PanuanpHbIe OTCTOMHUKY TMPUMEHSIOTCS MIPU MPOU3BOIUTEILHOCTH OYHCTHBIX
coopyxkenur O6osee 20 000 MS/CyT, BBICOKOM CTENEHW MMHEpAIU3alul U
koHueHTpaiuu (6onee 2000 Mr/i1) B3BEIIIEHHBIX BEUIECTB.

[Inomane paananbHOro OTCTOMHUKA B IUIaHE ONpeeseTcs o Gpopmyiie
1,07

qy
F=021—F +
U S

o

rae (, — pacueTHBIM pacxoji BOJBI, Mo, U, — CKOPOCTb BBITIQJICHUSI B3BECH,
3aJIep’)KUBaeMON OTCTOMHUKOM, MM/c; mpuHEMaercs U, = 0,4...1,5 mwm/c; f
. . 2
TJIOIIAIb BUXPEBOM 30HBI paMaIbHOTO OTCTOMHUKA, M”.

Panuyc BUXpeBoii 30HBI oripeensieTcs no hopmye
g = rpy + 1

rae f,,. — paguyC LWIMHAPUYECKOIO BOIOPACIPENEIAIOIIErO yCTPOUCTBA,
BEJIMYMHA KOTOPOTrO [OJDKHA ObITh B mpeaenax 2...4 M (Oonbluas BeIMYHUHA
. 3
OTHOCHUTCS K OTCTOMHHKAM MPOU3BOAUTENBHOCTHIO Oosiee S000 m™/4).

BryTpenHuit paguyc oTcToiHUKA onpenensercs rno hopmyse

[To xaramory moaOupaeTcsi TUIIOBass KOHCTPYKIIUSI OTCTOMHUKA, BBITyCKaeMmas
MTPOMBITTUICHHOCTHIO.

['nyOuna otcToiiHnKa y nepudepun npuHuMaercs pasuoit h,= 1,5...2,5 m.

VYKJIOH JIHA OTCTOMHHMKA MPUHUMaeTcs B rpeaenax i = 0,04...0,05.

['myGuHa OTCTOMHMKA B IIEHTPAIBLHON YacTH ompeaesieTcs mo ¢popmyiie

49



hu :hn"'Romci.

OcBeTnieHHass Boja coOupaerca mMepuGEepUHBIM KOJBIEBBIM  KEI000M,
MMEIOIIUM 3aTOIJICHHBIE OTBEPCTHSL.

[1nomans Bcex oTBepCTUi onpeesseTcs o popmyie

qceu
2 f o~
Vo
)
rae V, = 0,8 M/c — CKOPOCTh IPOXO0a BOJbI YEPE3 OTBEPCTHSL.
OtBepcTHsi TpUHUMAIOTCS auameTpom 40 MM,  IUIOMIaab OJHOTO OTBEPCTHS

ompenaenseTcs mo dhopmylie

HGO6XOIIHMO€ qYHCJIo OTBepCTHﬁ Ha KOJIbIICBOM ’keno0e COCTaBUT

2 fo
ny =
Jo

[Tpu nrHE KOJBLIEBOTO XkKenoda

Lwe =27 R ’
PAcCTOSTHUE MEXTY OTBEPCTHSIMH OTIpeALsIeTcs o hopmyrie

/
] =%

no
PacnipenenurenbHoe YCTPOWCTBO PAAMAIBLHOIO OTCTOMHUKA pPAa3MENIAacTCs B
LIEHTPE U MPEJCTABIISIECT COO0N MUIUHIPUIECKYIO IBIPYATYIO IEPETOPOKY.
bokoBas MOBEpXHOCTh BOJIOPACIPEACTUTENHLHOTO UIUH/PA ONPENEIIeTCs 10
dbopmyie
F,=rndh
Y Y.

Cymmapnas IJIOLIA/1b OTBEPCTUH Ha O00oKOBOM IMOBEPXHOCTH

BOAOPACHIpCACIIMTCIIbHOIO NUIMHAPA COCTABIIACT
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rae V, =1 M/c — cKopoCTb BOJIbI B OTBEPCTHUAX LIUIIUHIPA.

HeoOxoaumoe kKonruecTBO oTBepCcTUid, iuaMerpoM 40 MM COCTaBISIET

2 fo
Jo

ny =

2
rae fo — miomane ogHOTO OTBEPCTHS, M.
OtBepctusi pasMmemaroTcss B 12 BEPTUKAIBHBIX psJlaX 10 OKPYKHOCTH

OuiInmHApa € paCCTOAHHUCM MCIKAY OCAMHU OTBCpCTI/IfI

hy

Z@epm =
12
Paccrosinue MCXKOAY OTBCPCTHSAMHU B TOPHU3OHTAJIBHBIX piaAgax IIPpH TJIKMHC

lo =xd
OKPY>KHOCTH , M, COCTaBIISICT

U

leop =1l 12

Tabnuna 2 - OCHOBHBIE TTapaMETPhI paIaIbHBIX OTCTOMHUKOB

Buyrpennuit FJ'Iy6fIHa HpO)IOJ'DKI/ITeJ'IBHOCTLOJII;I Uncro 060poToB MomHocTh
JTUaMETP OTCTOMHHK | Oro 060poTa CKpeOKOBOIt 3JEKTPO
N 3a 1 yac
orcrornuka D, m aH, M (hepMbI, MUH nBurarens, kBT

15 3 8 7,5 2,8
18 3,6 10 6 2,8
24 3,6 12 5 4,5
30 3,6 16 3,75 45
50 4,5 26 2,3 7
75 6 39 154 10

100 7 52 1,15 14
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KoHTpoJibHBIE BONIPOCHI
1. JlaiiTe onpenesieHre OTCTOMHHKA.

2. TlepeuncnuTe BUABI OTCTOWHHUKOB M YCJIOBUS UX MPUMCHCHHSI.
Jluteparypa:

1. CIT 31.13330.2012 (¢ w3menenmsimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapyskublie cetu u coopyxenust. - M.: ®I'VIT LI, - 80 c.

IHPAKTHYECKAS PABOTA Ne8

HA3BAHUME IPAKTUYECKOM PABOTHI:
PACYET CKOPLIX ®UJILTPOB
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Heab pabdoThI: npu 3aJaHHON MPOU3BOJUTEILHOCTH OYMCTHBIX COOPYKEHUH, THUIIE
bunbTpa, XapakTepucTuke GUIBTPYIOMICH 3arpy3KH PaCCUUTATh IIIOIIAIb U BBICOTY
¢bunpTpa, pacupenenuTeNbHYI0 CUCTEMY U Keno0a.

3HAHMA (AKTyaIu3aLus):

— O0paboTka BOABI (PUIBTPOBAHUEM.

YMEHHS:

— paboTaTh C HOPMATHBHBIMH JIOKYMEHTAMHU;

— BBINOJHATE W OQOPMIISITH  PacyeThl MPOEKTUPYEMBIX JJIEMEHTOB CHUCTEM

BOIIOCHa6}KeHI/IH N BOJOOTBCACHM:.

Iopsaaok BbINMOJIHEHUS PadOThI:

1. Ilpu 3amaHHOM TTPOU3BOIUTEIBHOCTH OYUCTHBIX COOPYKEHUM, TUIE (UIbTpa ,
XapaKkTepUCTUKE (UIBTPYIONICH 3arpy3Kd pacCuuTarh IUIONIAAb M BBICOTY
bunbTpa, pacupeaeIUTeIbHYIO CUCTEMY U &Keo0a.

2. 3apucoBaTh CXEMY.

3. OTBeTHTH HAa KOHTPOJILHBIE BOIIPOCHI.

OCHOBHBIE TEPMHWHBI 1 ITOHATUA

Pacuer ckopbix puiabTpoB

Bona, nmocrynarormias aJisi MOJHOTO OCBETJICHUS Ha (PUIBTPHI, TTOCJIE BBIXOJIA U3
OTCTOMHUKOB WJIM OCBETJIUTENICH [OJKHA cojJepxkaTh He Oosiee 8...12 wmr/n
B3BCIICHHBIX BemiecTB. Ilocne ¢GuabTpoBaHUs MYTHOCTH BOMABI, INpEAHA3HAYCHHOMN
JUISl MATHEBBIX 1EJIeH, He ToKHA npeBbimath 1,5 mr/i, cornmacHo CanlluH. Tlomumo
B3BEIICHHBIX BEIIECTB (UIBTPHI  JOJKHBI  3aJ€pKUBAaTh OOJBIIYI0 YacThb
MHKPOOPTaHU3MOB, IOHUKATh LIBETHOCTH BOJIBI 10 AonyckaeMor CanllnHom HOpMBI
— 200, CHIDKATh COJAEPKaHHUE B BOJE XJIOPOPTaHUUYECKUX COCTUHEHUM, €CII TaKOBbIC
00pa3yroTcs B pe3yJibTaTe MpeABAPUTEILHOTO XJIOPUPOBAHUS UCXOTHON BOJIBI.

Kiaccudukanusi cKopblx (UIBTPOB M UX OCHOBHBIC IapaMETphl NMPUBEACHBI B
T1abn.3. B mpakThke BOJOMOATOTOBKE, KakK TMIPaBUJIO, MPUMEHSIOTCS CKOpBIE
Oe3HanopHble (UIBTPHI C OJHO- WK ABYXCIONHON QumbTpytomien 3arpyskoil. Cxema
CKOpoTro (puiIbTpa NMpUBEACHA Ha PUC.S.
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3arpy3ka QpuiabTpoB MPUHUMAETCS MO JaHHBIM [1, Tabmu. 21], moanepkuBaroue
ciaou —22 no [1, Tabm.].
CyMMapHas miiomaas CKOpbIX GUIBTPOB ONpeesseTcs o Gopmyiie

Fqb = Qcym T em Vi “NMup Dnp — Mnp Tnp Vi)
TIE  qpp =3,6@wt;, T1 — UPOJOKUTEIBHOCTh NPOMBIBKM paBHas 0,1 4, o

onpezensiercas no tabu. 23 [1]; Q. — pacyeTHas IPOM3BOAUTEIBHOCTH CTAaHIMH,
MY/cyT; Toy — TPOZOIDKHTEIBHOCTh PabOTHl CTAHIMH B TEUCHHE CYTOK, d; V, —
pacyeTHas CKOPOCTh (DMIBTPOBAHUS MPU HOPMAJIHLHOM PEXKHME, M/4, IPUHUMAaEMast
o [1, Tabm.21]; n,, — 4MCI0 IPOMBIBOK KaKA0T0 (PUIBTPA 32 CYTKH IIPH HOPMATIbHOM
pEXMME DKCIITyaTalluu, paBHOE 2 (MpHMHUMAETCS 1...2 TPOMBIBKM B CYTKH); (|, —
VIETBHBIA PACXOZ BOABI HA OXHY MPOMBIBKY, OJHOTO (DHIBTpa, M /d; T,, — BpeMs
npoctoss (UIbTpa B CBSI3M C MPOMBIBKOHM, NpUHUMaeMoe i (UILTPOB,
MIPOMBIBAEMBIX BOJOU U Bo3ayxoMm — 0,5 u [1, m. 6.98].

KonmdecTBo (HIBTPOB Ha CTAHIHSX, POM3BOANTEIBHOCTEIO Gortee 1600 MP/cyT
JIOJIKHO OBITh HE MEHEE YEThIpEX, JIJIsi CTAHIIMH, TPOU3BOAUTEILHOCTRIO Ooiee §...10
THIC. M3/cyT KOJINYECTBO (PUIIBTPOB ompeensiercs no Gpopmysne

VEp

Ng , :
[Tpu 3TOM MOIKHO 00ECTIEYMBATHCS COOTHOIICHUE
Vp =ViuNg/(Ngy =Ny ),
rae N; — konmrdecTBO (GUIBTPOB, HAXOAAIIMXCS B PEMOHTE, ompenensercs mo [1, m.
6.95]; V,, — ckopocTb (puabTpoBaHus IpH (GOPCHPOBAHHOM PEXUME TOJDKHA OBITH HE
Oosiee ykazanHoi B [1, Ta6m. 21].

[Tnomaar onHoro ¢unbsTpa Oyner: F = Fyp - Ng <1 00...]20]142 [1, 1. 6.99]
¢ ¢

Pacuer pacnpeaeuTe/bHON cucTEeMBbI (PUILTPA

PacnpenenurenbHas cuctemMa CIOYKUT JJISI PaBHOMEPHOTO paclpeeieHus
MIPOMBIBHOM BOJIBI MO TLIOIIAAN GUILTpa U A cOopa mpoPuIbLTPOBAHHON BOJIBI.
KonndaecTBo MpoOMBIBHOM BOJIBI, HEOOXOAMMOM IS OJJHOTO (PHITBTpA:
dnp = FW.
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Huametrp komiektopa D,,, pacnpenenuTenbHOW CHUCTEMbI OINpEAeNsieM Io
PEKOMEHTyeMON CKOPOCTH BX0/1a MPOMbIBHOM V,,, = 0,8...1,2 m/c [1, . 6.106].

[lnomans aHa  QuiIbTpa, NPUXOASAIIASICS Ha  KaXJA0€  OTBETBICHUE
pacrpenenuTeIbHON CUCTEMBl TMPU PACCTOSHUM MEXKAY OCSAMH OTBETBICHHS M
(pexomenayetcs mpuauMarb M = 0,25...0,35 m[1, n. 6.105]) u Hapy>KHOM JTHaMETpe
koJuiekropa D,,, cocTaBut

qu — Dyon
ome — # m,

rae Ly — nmmna dpuinstpa.

Pacxon mpoMBIBHOM BOABI, TMOCTYMNAIOWIEM Yepe3 OJHO OTBETBIICHHUE,
ompenenseTcs mo dhopmyie

Gome = Jome W

Juamerp TpyO otBeTBiIeHUH d,,,, TPHHEMaeM IO [2] TaKKM, 9TOOBI CKOPOCTh
JIBMDKEHUS BOJIbI B HUX HE IMPEBbIIIANA PEKOMEHIyeMyl0 ckopocTh 1,6...2 m/c [1, m.
6.106].

Ha otBeTrBieHHMsIX TpyO4yaToro JpeHa)ka CleIyeT MpeAyCMaTpuBaTh IIpH
HAJIMYMM TOJJICPKUBAIOIINX CIOEB — OoTBepcTusd auamerpoM 10...12 mwm, npu ux
OTCYTCTBUU — TIenu ImupuHON Ha 0,1MM MeHBbIIIE MUHMMAJIBHOTO pa3Mepa 3epeH
¢bunpTpyromuei 3arpysku [1, m. 6.105].

OO6mmas rmomaabk OTBEPCTHH goiKHA cocTaBuTh 0,25...0,5 % paboueii miomaan
¢dbunbTpa, momans menen — 1,5...2 % paboueit mnomanu ¢unstpa [1, m. 6.105].

OTBepcTHs pacnojiararoTcs B ABa psijia B IaXMaTHOM MOPSIKE MO YIJIOM 45° x
HU3y OT BepTukaiu. Lllenn momkHBI pa3Memarhcss PaBHOMEPHO MOMEPEK OCH U IO
IepuMeTpy TpyObl HE MEHEE UeM B JIBa psijia.

OO6111ee KOIMYECTBO OTBETBJICHHUM HA KaXA0M (QUIBTPE IPH PACCTOSHUH MEXIY
ocsimu otBeTBIeHniA |, = 250...350 mm [1] cocrasur h .

Ilpu amune kxaxgoro orBeTBiIeHHA lyue= Lj — Dy, , AT oCH OTBepCcTHil Ha
OTBETBJICHUM NOJKEH cocTaBisATh 150...200 MM mo pekomeHmamusMm [1m. 6.105],
MeXxay mensmu — 20 M.

Jlnst ynaneHus: Bo3myxa W3 TpyOOmpoBOja, TMOMAIOIIETO BOAY HA MPOMBIBKY
(¢bunbTpa, B MOBBIIIEHHBIX MECTaX CIEIyeT MpelycMaTpuBaTh YCTAHOBKY CTOSIKOB —
BO3AYIIHUKOB auameTpoM 75...150 MM ¢ yCTaHOBKOW Ha HUX 3allOPHON apMaTyphl
WM aBTOMATHUYECKUX YCTPOUCTB JJISI BBIMTYCKa BO3/1yXa.
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Pucynok 9 - Cxema ckoporo ¢uibtpa:

1 — cioit ¢unpTpyrome 3arpy3ku; 2 — MOAACPKUBAIOIINUNA TPABUNHBIN Clloil; 3 —
JIpeHaKHasl pachpeaesuTeNbHas cucteMa; 4 — COOpHO-paclpeIeTUTENbHbIN JIOTOK; 5
— cOOpHBIN KapMmaH; 6 — TpyOONPOBO/ MOJAYU BOJIbI HA OCBETJIICHUE; 7 — 3amopHas
apmaTypa aBTOMaTH4eCKOro JEUCTBUS; 8 — TpyOONpOBOJ OTBOAA MPOMBIBHOW BO/IBI;
9 — TpybompoBoA Mogauu BOABI Ha MPOMBIBKY (uibTpa; 10 — TpybompoBoa oTBOAA
OCBETJICHHOU BOJIBI

Ha «komnekrope ¢unpTpa Takke CilaeAyeT IpeaycMaTpuBaTh CTOSKA —
BO3AYIIHUKHU aAuameTpom 50...75 MM, a X KOJUYECTBO JOJKHO OBITh MPH ILIOMIAH
¢bunprpa 1o 50 M’ — o, npu OONBIIEH ILIOIMIaJM — JBa: B Hayajae W KOHIIES
koJutekropa [ 1, m. 6.109].

Pacuer ycrpoiicTB 11 cO0pa 1 0TBOJA BOJbI IPH MPOMbIBKE

Jlist cOopa v OTBEEHUSI TPOMBIBHOM BOJIBI CIIEYET MpelycCMaTpUBaTh Kejio0a
IIOJIYKPYTJIOTO WIH IIATHYTOJIBHOTO CEYEHMS, Pa3MEIIAEMbIX HaJl IOBEPXHOCTHIO
(bunbTpYyIOLIEH 3arpy3KH.

PaccTostnue Mexay ocIMHU COCEHUX Ke000B JA0JKHO OBITh HE Oonee 2,2 M [1,
m 6.111].
[[Iupuna xenoba B,,., onpeaensercs no Gopmyne

2
5 9 scen

(1,57 +0000, )

B K

acen — D ocen '
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M€ Opes — PACXOA BOABI IO KEIOOY, M/C, Gipeer — OTHOLICHHE BBICOTHI
NPSIMOYTOJIBHOM YacTH »kenoba K MOJIOBUHE ero MHUPUHBI, TpuHuMaemoe ot 1 g0 1,5;
Ken — KOODPUITMEHT, MPUHUMAEMBIN JIJIS1 AKEI000B € MOTYKPYTIIBIM JOTKOM — 2; JJis
MSATUYTOJIBHBIX 5keT000B — 2,1:
qofce/zzqnp s Nocen

7€ Ny, — KOJMYECTBO JKET000B, OMpeesieTcsl B 3aBUCUMOCTH OT AJUHBI (pUinpTpa u
PACCTOSIHUSI MEXIY COCEIHUMH Keao0aMu, KOTOpOe PEKOMEHAYETCS MPUHUMATh He
ooiee 2,2 M.

Kpomku Bcex xenoOOB JOJKHBI OBITh HAa OJIHOM YPOBHE U CTPOTO
ropu30HTaIBHBL. JIOTKHM H0mKHBI UMeTh YKIIOH 0,01 k cOopHOMY KaHaly.

BricoTa npsiMoyrossHO# acty xenoda N,,=0,75B,.., .

ITonesuas BeicoTa xeimoba h = 1,258, .

KoHcTpykTHBHAs BhICOTA *Kei00a (¢ ydeToM Touuubl creHku) h, = h+0,08.

CKopOoCTh ABMKEHUS BOJBI B kKenobax npuHumaercs 1,5...2 m/c [1, m. 6.117].

PaccTosiHre 0T MOBEpXHOCTH (DUIBTPYIOUIEH 3arpy3KH JO KPOMOK kef000B H,,
omnpenensercs no popmyre

_H3a;
7100

rae H; — BbicoTa (QUIBTPYIOLIETO CIIOS, M; d3 — OTHOCUTEIBHOE paCIIUpEHHE

+0,3,

bunpTpyIOIIei 3arpy3ku, npuHuMaemoe 1o [ 1, Ta6m.23], %.
Eciu KoHCTpykTHBHas BbIcOTa »xeimoba h, > H,, To B 3ToM ciydae H,,

YBEJIMYUBAETCS HAa CTOJIKO, YTOOBI pacCTOSIHUE OT HU3a jkenola /10 Bepxa 3arpys3ku
¢unpsTpa 6610 0,005...0,06 M.

Pacuer cOopHOro KanaJa

3arpsi3HEHHas MPOMBIBHAs BOAa M3 JKEJIOOOB CKOporo ¢uiabTpa CBOOOIHO
W3IIMBAETCs B COOPHBIN KaHaJI OTKYAa OTBOJUTCS B CTOK.

[Ipyu oTBOAE mNPOMBIBHOW BOABI C (QuUiIbTpa COOpPHBIM KaHAI JOJHKEH
MpeaoTBpaIiaTh CO3JaHue TOJIOpa Ha BBIXOJAE BOAL U3 kenoboB. I[losTomy
paccTosiHME OT JIHA >Kejloba J0 JHa OOKOBOro COOPHOIO KaHaja JOJDKHO OBITh HE
MeHee

2
Hygn =173 3152 4 2,
g Bian

57



1€ Oay — PACXOT BOABI B KaHAne, M/C; By, — MAHAMATIBHO IOMYCTHMAs IIHPHHA
KaHaza, npuHuMaemMas pasHou 0,7 m.

CkopocTh JABWXKEHHS BOABl B KOHIIE COOpPHOrO KaHaja IpU IUIOIIAIH
MONEPEYHOTO CEUECHUS

fKaH = BKaH HKCZH 1

COCTaBUT

Vian = dxan! fran»

YTO HE JOJKHO OBITH MeHee 0,8 M/c.

OmnpeneneHue norepb HAMOPA NPHU NPOMBIBKE GUILTPa

ITorepu Haropa ciaratroTcs U3 CIeAYIOIMUX BEIUYUH:
— MIOTEpHU HANopa B OTBEPCTHUAX TPYO pacnpeeTuTeNbHOU CUCTEMBI (PUIIbTpA:

2
2,2 VKZOJZ VP- m.
hp.c = 5+ + :
o 2g 2g
r1e Vyp, — CKOPOCTh ABMXKCHUA BOJBI B KOJUIEKTOPE, M/C; V), ,, — CKOPOCTH JIBUKCHUS

B paclpeleUTeNbHbBIX TpyOax, M/C; @ — OTHOIIEHHE CYMMBI IUIOIIAJEH BCEX
OTBEPCTHI pacIpeIeTUTETFHON CUCTEMBI K TIJIOMIAIN CEYCHHSI KOJIJIEKTOPA;

— IOTepd Hamopa B (QUIBTPYIOUIEM CJIO€ BBICOTOM [/, mo Qopmyie
A.N.Eroposa

hqb :(a +6a))qu,

rae a = 0,76; ¢ = 0,017 — mapameTpbl A1 Mecka ¢ KpymHOCThio 3epeH 0,5...1 MM; a =
0,85; 6 = 0,004 — mapamerpsl aJjisi Mecka ¢ KPYMHOCTBHIO 3epeH 1...2 MM; @ —
WHTEHCUBHOCTh IPOMBIBKH, /(c'M); H gy — BBICOTA QUIBTPYIOIIEH 3arPy3KH, M;

— IIOTE€PU HANOpPA B TPABUUHBIX IMOAAEPKUBAKOIIUX CIOSAX BBICOTOU FH, . IO
¢dbopmyne npod. B.T.TypunnoBuya

hn.c. =0, 022Hn.c. W,

— MIOTEPU HAMopa B TPyOOIPOBO/IE, MOABOISIIEM MPOMBIBHYIO BOIY K O0IIEMY
KOJUIEKTOPY PacIpeeIUTeILHON CUCTEMBI, OTIPEIETSIOTCS 110 (hopmyIie

hy m =il.

IHox06op HacocoB /s NPOMBIBKH (GUILTPOB
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Pacxom BoJbI, KOTOPBIN TOJKHBI TIOJJaBaTh HACOCHI PABEH PACXOJy MPOMBIBHOM
BOJIBI.

Hamop, KkoTopelii [OKEH pa3BUBaTh HACOC MIPU MPOMBIBKE (UIBTpA,
ompenenseTcs o Gpopmyie

H=h,+2Xh+hy,,

riae h, — reoMeTpryeckas BBICOTA IMOAbeMa BOBI OT JTHA Pe3epByapa YUCTOU BOIBI JIO
BEpXHEH KPOMKH >KeJ1000B Hag (pUIbTpoM, onpeensemas o GopMyie
h,=Hy.+Hgp+Hyg,

rae H, — BbICOTa KPOMKHU JKelloOa HaJl IMOBEPXHOCTbIO GHIbTpa; [, — BBICOTA
3arpy3ku puibTpa (QrIbTpyIONUI CIION + Moaaep)KuBaronuii ciok); H, — riryouHa
BOJIBI B Pe3epByape YMCTOH BOJBI (110 cxeme); > h — cymMMapHEle moTepu Hanopa;

h,..,. — 3amac Haropa (Ha NepBOHAYAILHOE 3arpsi3HEHHE (PUIBTPA | T.I1.), PaBHBIN 1,5 M.

Tabmuna 3 - Knaccudukanust GpuibTpoB

XapakTepUcTUKa
Tun ¢puneTpa P P
(bUIBTPYIONIETO CIIOoS
CkopocTb
o JIMaMeTp BBICOTA (rbTpOBaH Konctpykuu | Ilnomans | Haznauenwue
2
3epeH, MM | QHIBTPYIO p 1 QUIBTPOB M ¢unsTpa
CKOpoC 10 HaIopy usi, M/4
IIETO CIIOS,
™ "
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Jns  momnHoro
besnanopnsie ¢ | 0,5...1,2 0,7...0,8 6 IIpssmoyrod. OCBETJIEHUS
4...120
KBapII. 0,7...1,6 1,3...1,5 8 WA KPYT. 5 60 BOJBI c
3arpys3Koit 0,8...2,0 1,8...2,0 10 x/0 " KOaryJIupOBaH
HOH B3BECHIO
besnanopusle c
JIBYXCIIOMHOMN
3arpy3Koi:
aHTPaUUTOBOMN
(Bepxuuii cnoit) | 0,8...1,8 0,4...0,5 10 To xe To xe To xe
KBapIIEBOI 0,5...1,2 0,6...0,7 10
Cropbie (HMKHMH CI1.)
Bbe3nanopueie
ABYXIIOTOTHRIC 0,5...1,5 1,45...1,65 12 To xe To xe To xe
(pumpTpHI
AKX)
CranbHzie, il;cﬂTHquro
Hanopasie (P<6 LWIMHIpUYE OCBETIICHILS
aT™m): CKHE, BOLIEL
BEpTUKAIBHEIE, 0,8...1,8 1,2 10...12 BeprukanpH | 0,8...9,1 Hcf'l[o;mg ot
ropm3oHTansHel | 0,8...1,8 0,75 10...12 BlE, 15...30 s y
e TOPH30HTAIb .
TEXHUYECKHX
HbIE .
Hene
Jns
YaCTHYHOTO
Harnopusie CranbHble, OCBETIICHUS
Crepx GbUIBTPHI nuIaHaApuye | 7 BOJBI WA 7St
P cuctemer I .H. | 0,5...1 0,45 25...50 CKHE, WIN IIOJIHOT'O
CKOpEIC
Hukundoposa BEepTHKANBH | 42 OCBETJICHUS
(P>2,5 aTH) ble BOIBI c
KpyIHOH
B3BECHIO

KoHTpoJibHBIE BONIPOCHI
1. Jlaiite onpeneneHue GuiIbTPOBAIBLHOTO COOPYKEHHUS.
2. Tlepeuncnute BUAbI (PUIBTPOB U YCIOBUS UX IPUMEHEHUSI.

3. YKaxxuTe HOPMATHUBBI 110 MYTHOCTH JI0 U TTOCJIE (PUIIbTpA.

Jlureparypa:
1. CIT 31.13330.2012 (c wu3menenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapykubie cetn u coopyxenust. - M.: ®I'VIT LIIII, - 80 c.

INPAKTHYECKAS PABOTA Ne9

HA3BAHUE IPAKTUYECKOM PABOTHI:
[TPUBA3KA TUIIOBOI'O ITPOEKTA K MECTHOCTHU
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Hear padoThl: BBHINOJHUTH KOMIIAHOBKY OYHMCTHBIX COOPYKE€HHH, IOCTPOUTH
BBICOTHYIO CXEMY OUHUCTHBIX COOPYKEHHH.

3HAHMA (AKTyaIu3aLus):

— [IpoexTrpoBaHue cTaHIUI BOJOMOATOTOBKH.

yMeHHus:

— paboTaTh C HOPMAaTUBHBIMH JOKYMEHTaMHU;

— BBINOJHATE M OQOPMIIITH pacyeTbl MPOEKTHUPYEMBIX 3JIEMEHTOB CHCTEM

BOIIOCHa6}KeHI/IH N BOJOOTBCACHM:.

Iopsaaok BbINMOJIHEHUS PadOThI:
1. BpI4epTUTh BHICOTHYIO CXeMY OJIOKA OUUCTHBIX COOPYKEHUN
2. BBIYepTUTH TCHIUIAH OYMCTHON CTAHIIMK U KOMIIOHOBKY OCHOBHOTO OJIOKa
COOPYKECHUH.

3. OtBeTHTH Ha KOHTPOJIBHBIC BOIIPOCHI.

OCHOBHBIE TEPMHWHBI 1 ITOHATUA

CocraBiieHHEe BBICOTHOM CXeMbl OYMCTHBIX COOPYKEHHUH BOJIOCHAOKEHHUS

BricoTHas cxema mpezacTaBisieT coboi rpadgudyeckoe u300pakeHue B mpoduiie
BCEX COOPYKECHUW CTAaHLUMHU C B3aMMHOM YBS3KOM BBICOTBI MX PACIIOJIOXKEHHUS Ha
MECTHOCTH.

Ha cxeme yka3bIBalOTCA BBICOTBI COOPYKEHMH IO XOAY ABWXEHHS BOABI U
YCTaHABJIMBACTCSI 3aBUCUMOCTh MEXYy aOCOJIOTHBIMU OTMETKAaMHU ypOBHEH BOJBI B
TEXHOJIOTHYECKUX COOPYKEHHSIX (pe3epByap YUCTOW BOJBI — (PHIIBTP — OTCTOMHHK
WM OCBETJIUTEIh CO B3BEIICHHBIM CIIOEM OCajJKa — KaMephbl XJOMbeOOpa30BaHUS —
cMecuTelb). Ha BBICOTHOM cXeMme, BBITIOJIHSIEMON B MMPOU3BOJIBHOM MacilTade, KpoMe

OTMCTOK YPOBHA BOJbI YKA3bIBAIOTCA TAKKC OTMCTKH AHA COOPY)KGHI/II\/JI.
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JInsi OpUEHTUPOBOYHBIX PACUETOB BEJIMYMHBI MEPENaTOB YPOBHEH BOJIBI
MPUHUMAIOTCS TOTEPU HAmopa B CooOpyxkeHusax coriacHo [l, m.6.219]. Ilocne
IPOBEAECHUS PacuyeTa OUUCTHBIX COOPYKEHHI BBICOTHASI CXEMA YTOUHSIETCS.

CocraBiieHre BBICOTHOM CXEMbl HAUMHAIOT C HaU00JIEe HU3KO PACHOJI0KEHHOTO
coopykeHus — peszepByapa uuctor Bojbl (PUB). Ilpu mpoekTHpoBaHHHM BBICOTHOM
CXEMbl MaKCUMaJlbHasi OTMETKA YPOBHA BOJBI B pE3epByape YUCTOM BOJIbI
MIPUHUMAETCS 32 UCXOJAHYI0 MUHUMAJIbHYIO. 3aT€M B 3aBUCUMOCTHU OT 3TOM OTMETKH
OTPENEINIAIOTCI OTMETKH YPOBHSA BOAbl B JPYTMX COOPYKEHUSAX. MakcHMallbHBIMI
ypoBeHb BoJibl B PUB npunumaerca 0,00 wim Ha 0,5 M BbIIIE MOBEPXHOCTH 3EMIIH.

Ha pucynke noka3zana ynpoIiieHHasi BBICOTHAsI CXe€Ma e OCHOBHBIX OYMCTHBIX
COOpPYKEHU, COCTaBIICHHAs MCXOJ U3 MAKCUMAJIbHBIX MPHUBEICHHBIX 3HAYCHHI
IIOTEPh HANOpa. 3/1€Ch 3a HOJIb YCIOBHO NMPHUHATA HAMBBICIIAS OTMETKA B pe3€pByape
YHCTOU BOJBI.

OTMeTKa ypOBHS BOJIBI B CMECHUTEJIE SBJISIETCS HAWBBICHIEH © 1O HEH
omnpenensieTcss TpedyeMas BEIMYMHA MOJbEMA BOJbl HACOCAMH CTAaHLUU IEPBOIO
noabéma. CoopyXEHHsS pPearecHTHOrO XO3siWCTBa TPEOYIOT i MPUTOTOBJICHUS
pPacTBOPOB PpPEareHTOB MOJAUM BOJbI Ha Oo0jee BBICOKME OTMETKH (YeM OTMETKa
CMECHUTeNs), HO HEOOXOIUMBIE Il JTOTO KOJMYECTBA BOJIBI BECbMa Majbl IIO
CPaBHEHHUIO C PACXOJIOM OUYHMINAEMOM BOABL. [loaTOMYy BOmy Mg HYXJ pPEareHTHOTO
X035MCTBA  11esieco00pa3HO  MMOJKAYuMBaTh Ha HEOOXOAUMYIO JOMOJHUTEIbHYIO

BBICOTY.
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Pucynoxk — 10 BeicoTHast cxeMa BOJONPOBOAHBIX OUYUCTHBIX COOPYKEHUM
7 - HacoC CTaHIIMKM NIEPBOTO MOABEMA; 2 - CMECUTEIIb; 3 - Kamepa
XJIONbeOOpa30BaHus; 4 - OTCTOMHUK; 5 - GUIBTP; 6 - pe3epByap YUCTON BOJBIL; 7 -

HaCOC CTaHIIMH BTOPOI'O IIOJAbEMA

KoHTpoJibHbIE BOPOCHI
1. JlaitTe onpenesieHHEe TeHIIaHA OYUCTHBIX COOPY>KEHUH.

2. Yxaxure IMPUHIMII IIOCTPOCHUA BBICOTHOM CXEMBI.

Jlureparypa:
1. CIT 31.13330.2012 (c wu3menenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapykubie ceti u coopyxenus. - M.: ®I'VIT LIIII, - 80 c.

JINTEPATYPA

1. CIT 31.13330.2012 (c wsmenenusmu Nel,2) co CHull 2.04.02.-84*
Bonocnabxxenue. Hapyxubie cet u coopyxenust. - M.: ®I'VIT LTI, - 80 c.

2. CIT 32.13330.2012 CHuII 2.04.01 - 85*. BuyTpeHHU! BOAOMNPOBOJ H
KaHau3anus 3nanuii / I'ocerpoit Poccuu. - M.: ®I'VIT LIIII, 2004, - 60 c.
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4. CaunlluH 2.1.4.1074-01. IluteeBas Boma, I'mruenunuyeckue TpeOOBAHUA K
KAueCTBY BOJbl  LIEHTPAJIM30BAHHBIX CHUCTEM  IUTHEBOIO BOJIOCHAOKEHUSI.
Kontpoib kauecTna.

5. CHullI Il - 89 - 80. 'enepanbHble MIaHBI TPOMBIIIJICHHBIX MPEATPUITHI /
I'occtpoit Poccun. - M.: ®T'VIIT LIIII, 2004, - 60 c.

6. CaulluH 3. 1.4.1074-95. 30HBI caHUTapHOM OXpaHbl HCTOYHUKOB
BOJIOCHA0KEHUS M BOJOTIPOBOIOB XO3HCTBEHHO-TIUTHEBOTO HA3HAUCHUS.

7.CHull Il - 60 - 75. IlmanupoBKka W 3acTpoiika TOpOJOB, TMOCEIKOB U
cenbCKUX HaceneHHbIX myHkToB / OI'YIT LTI, 2004

8. Boansrii kogekc Poccuiickoit deneparuu. M.: «Ock-89». 1995.- 80 c.

9.lleBenés @. A. Tabmuubl AJi TUAPABIMYECKOTO pacyéra CTaJIbHBIX,
YYyT'YHHBIX M acOECTOLIEMEHTHBIX BOJONPOBOAHBIX Tpy0.-M.: T'ocymapcTBeHHOE
U3JIaTENIbCTBO JIMTEPATyphl IO CTPOUTENBCTBY, APXUTEKTYpE U CTPOUTEIbHBIM

MarcpuaiaM

NPUWIOXEHUE A

MunucrepcTBo 00pa3oBaHus U Hayku YensOuHCKol o0nacTu
INocynapcrBenHoe 01o1keTHOE MpoeccnoHalbHOe
o0Opa3oBaTeNbHOE YUpeKIeHNE
«HOKHO-YpaiibCKNii TOCYAAPCTBEHHBIN TEXHHYECKHI KOJLIETA)
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OTUET

IT1O BBIITOJIHCHUIO IIPAKTHYCCKUX pa60T

no Teme 2.1 «BogonoaroroBka»

IIM.03 BorinosiHeHue padoT M0 OYHUCTKE MPUPOAHBIX U CTOYHBIX BOA U

KOHTPOJ/JII0 KAY€CTBCHHBIX noxkasareJjei

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

ITpoBepun: npenogasarens HOcymnosa JI.B.

Yensbunck, 202_
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