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AKT COI'JIACOBAHUA

Ha MeTOoAUYecKHe PEKOMEHJAIMHU 110 BHINOJTHEHHIO IPAKTHYECKHX padoT
no IIM 02 Dkcnyaranus ceTeil H COOpYKeHMI BOJOCHA0KeHUS M BOJ0OTBeIeHHUS
Tema 1.4PekoHCTpYKIIMS CUCTEM BOJOCHAOKEHHS U BOJIOOTBEICHUS

pa3pabOTaHHBIISA CTYICHTOB OYHOU (hopMbI 00yueHus o cnenuaibaoct 08.02.04
Bogocua0xenue 1 BOZOOTBEAEHHE,
npenogasaresnem ' BIIOY «tOxHo-Y panbckuii rocy1apCTBEHHbI TEXHUYECKUN KON
Epwmosoii 1.H1.

Meronudyeckue pEeKOMEHIAIMH IO BBIMOJHCHUIO MPAKTUYECKUX padOT MpeIHa3HAYCHBI
JUIS CTYJEHTOB O4HOM (hopmbl 00yueHus coctaBiieHa B coorBeTcTBuM ¢ PI'OC mo cnenuaibHOCTH
CIIO 08.02.04 BopmocHaOxeHHE U BOOOOTBEACHUE.

JlaHHBIE METOJMYECKHE PEKOMEHIAIIMH COOTBETCTBYET COBPEMEHHBIM TPEOOBAaHUSIM K
YPOBHIO MOATOTOBKHU CTYACHTA CPEAHETO MPO(ECCUOHATHLHOTO YIEOHOTO 3aBE/ICHUS B OBJIAJICHHUH
po¢eCCHOHAIBHBIMA KOMITETCHITUSMU T10 CTICIIHAIbHOCTH BotocHA0KEeHHE U BOJIOOTBE/ICHHE.

MeTtoauueckre peKOMEHIAIMN COAEPXKAT MOSCHUTEIBHYIO 3alHUCKy, M38 MPaKTHUYECKUX
paboT st IPAKTHYECKON padOThI CTYICHTOB.

Metonudyeckue PEKOMEHIANNN IO BBITIOJHEHHUIO MPAKTHYECKUX padOT MpeIaracTcsi uc-
MOJIb30BATh VISl MPOBEACHUS MPAKTUUYECKUX 3aHSATHI CO CTY/IEHTaMU, a TaK ke JJIsl CaMOCTOATENb-
HOTO M3y4YEHHS CTYJACHTaMU MPAKTUUYECKON YaCcTH AUCIUILIHHBIL.

MeTtoudeckue peKOMEHJAIIH MOTYT HCIIOJIB30BAaTh CTYACHTHI, 00 yJaIONUecs M0 CIICIIH-
anpHOocTH CI1O 08.02.04 BonocHabxenue u BogooTrBenenue (6asopas moaroroska) HOVYpI'TK ou-

HOW (hopMBbI OOyUEHHS.
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HOACHUTEJBHASA 3AIIMCKA

MeTtonnueckre peKOMEHJAUH 10 BBIIOJHEHUIO MPAaKTUYECKUX padot no 1IM
02 Dxcruyaraius ceTed U COOpyKEHUM BOJOCHAOKEHUS U BOJI0OTBeeH s, Tema 1.4
PexoHCTpyKIHUS CUCTEM BOJIOCHAOKEHHS U BOJOOTBEACHUATIPEAHAZHAYCHBI I 00Y-
yaromuxcs no crernuaibHocty 08.02.04BoxocHabkeHre U BOJIOOTBEICHUE.

[IpakTUueckue 3aHATHS ABISAIOTCA BakHbIM aeMeHToM MJIK. B mponecce
BBITIOJTHCHHSI TIPAKTUIECKUX PAOOT 00yJaroniuecs: CHCTEMAaTU3UPYIOT B 3aKPETUISIOT
MOJTyYEeHHBIC TCOPETUUECKHE 3HAHUS, PAa3BUBAIOT MHTEIJICKTYalbHbIC M IIpodeccro-
HaJIbHBIC YMEHUsI, POPMHUPYIOT SJIEMEHTHI KOMIIETCHINI OYIyIINX CIICIIUATHUCTOB.

Metoauyeckre peKOMEHAAIMU TMPeIHAa3HAYEHBI ISl OPTaHU3alMKU BBITIOTHE-
HUs MpakTudeckux padboT mo Teme 1.4 PeKOHCTpYKIHS CHUCTEM BOJAOCHAOXKEHHUS U
BOJIOOTBE/ICHMS.

[IporpamMmoii TpeayCMOTPEHO BBHITIOHEHHE 8§ MPaKTHYECKHX padoT, HaIpaB-

JICHHBIX HA (OPMUPOBAHHE I1EMEHM 08 CLEOYIOUUX KOMNEMEeH UL

Wugpp u HaumeHosaHuUEe

. Ymenus 3nanus Koo JIP
KomnemeHyuli

OK 1. Boioupams cno- | Pacnio3HaBaTh 3a7auy | 3HaTh aKTyaJIbHbBIN JIP 4

co0vl pewrenus 3a0au | u/uiau npoOiemy B npodeccuoHanbubii 1 | JIP 11
npogheccuonanvhou npodeccuoHaTbHOM COILIMAJIbHBIA KOHTEKCT, | JIP 13
oeamenbHOCmMU, npu- | /AN COLUAIEHOM B KoTopoM npuxoaurcs | JIP 14
MEHUmeNbHo K pas- KOHTEKCTE; paboTaTh M KUTb; JIP 15
JUYHBIM KOHmMeKcmam. | AHaM3UpoBaTh 3a7a4y | 3HaTh OCHOBHBIE HC- JIP 16

u/wim npo0ieMy U Bbl- | TOUHUKH uHpopMmaru | JIP 17
JIeTISITh €€ COCTaBHBIE | M PECYPCOB ISl pelie-
qacTH; HUS 337124 U Ipo0JeM B
[TpaBUIBHO OMIPENETUTH | TPOGECCHOHATTEHOM

U HaWTH UH(OPMAIHIO, | U/WIHM COLUAIBHOM
HEOOXOANMYIO IUISI pe- | KOHTEKCTE.

HICHUS 33/1a4M /WK | 3HATh aKTyaJIbHbIE

po0JIEMBI; CTaHJIapPTHI BBIITOJTHE-
CocTaBuTh miaH aek- | Hug paboT B mpodec-
CTBUS, CHOHAJILHOM 1 CMEXK-
Onpenenuth HEOOXO- | HBIX 00JIACTSIX;

JTUMBIC PECYPCHI; 3HATh aKTyaJIbHBIC Me-
Brnagets akTyanbHBIMU | TOABI PAOOTHI B TIPO-
MeTOJJaMH paboThI B (eccuoHanbHOM 1

npoeCCHOHATIBHO M U | CMEXHBIX cepax.
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CMEXHBIX cepax;
PeanuzoBath cocTas-
JICHHBIH TIIaH;

OueHuTh pe3ynbrar u
MOCJICJICTBHS CBOMX
JIEUCTBUH (CaMOCTOSI-
TEJBLHO WJIN C TIOMOIIBIO

HACTAaBHHKA).
OK 2. Ocywecmenams | Onipenensrs 3a1auu Howmenxknarypy uH- JIP 4
HOUCK, AHAIU3 U UH- noricka nHGopMmauu. | GopMaAIMOHHBIX HC- JIP 11
mepnpemauuio uH- Onpenensitb HEOOX0- | TOYHUKOB Mpumensie- | JIP 13
gopmayuu, Heo6xo00u- | TMMbIe NCTOYHUKH UH- | MBIX B Ipoeccro- JIP 14
Moit 0115 evtnoanenua | popmanuu [Inanupo- | HambpHOM nestenbHOCTH | JIP 15
3a0ay npogheccuo- BaTh npouecc noucka | [Ipuemsl ctpykrypupo- | JIP 16
Hanbhou Oesmenvro- | CTpYKTypuUpOBaTh MO- | BaHUS HHPOpMAITUU JIP 17
cmu. nydaemyto unpopma- | Dopmar opopmiIeHUS
o Beiensate Hanbo- | pe3ynbTaToB MOUCKA
Jiee 3HaUMMOeE B T1e- nHdopmanuu
peune uHpopMaIH
OueHuBaTh NpakTHye-
CKYIO 3HaYMMOCTb pe-
3yJIbTaTOB MOUCKA
OdopmsaTs pe3ynbpra-
ThI IOUCKA
OK 3. ITnanuposams u | Onpenensarts akryanb- | Congepxanue aktyanb- | JIP 4
peanuzoevieams co6- | HOCTb HOPMATUBHO- HOW HOPMATHUBHO- JIP 11
cmeenHnoe npogheccuo- | IpaBoBOM JOKYMEHTa- | IpaBOBOM JokymeHTa- |JIP 13
Hanbhoe u tuunocm- | uu B ipodeccuonans- | nuu CoBpeMeHHas JIP 14
Hoe pazeumue HOM J1eSITEIBHOCTH HayyHas ¥ npodeccuo- | JIP 15
HanbHas TepmuHogorus| JIP 16
Bosmoxnsle TpaekTo- | JIP 17
puu npodeccruoHaTb-
HOTO Pa3BUTHS U Ca-
MOOOPa30BaHHUS
OK 4. Pabomamo 6 Opranun3zoBbiBaTh pabo- | [Icuxonorus komnek- | JIP 4
KoJ1leKmuee u KOMaH- | Ty KOJUIEKTHBA U KO- tuBa [Icuxonorus nuu- | JIP 11
oe, y¢hpexmueno MaHbl. B3aumoneii- HOocTH OCHOBBI MPO- JIP 13
é3aumoodeiicmeoeams ¢ | CTBOBATh C KOJUIETaMH, | eKTHOM nestensHocTH | JIP 14
Konnezamu, pPyKo60oO- |PYKOBOACTBOM, KIIMECH- JIP 15
CMEOM, KIUeHmMam TaMH. JIP 16
JIP 17
OK 6 Ilpoaenamsp ONMCHIBATh 3HAYMMOCTB | CYIIIHOCTb rpakaaHcko-| JIP 1
2PaNHCOAHCKO- CBOEH CHEUUAIBHOCTH; | MaTPpUOTUYECKOM no3u- | JIP 2

nampuomu4ecKkyro no-
3UUUIO, OEMOHCIPUDO-
6amv 0CO3HAHHOE NO-
6e0eHUe HaA OCHOBe
mMpaouyuoHHvIX 00U4e-
yenoeeuecKux UeHHo-
cmeil.

IIPUMEHSATH CTaHIaPThI
AHTUKOPPYIIIMOHHOTO
MOBEJCHUS

LIMH, O0IIeYeIOBeYC-
CKHX IICHHOCTEH; 3Ha-
YHUMOCTB TIPOheccro-
HaJbHOU JIeITCILHOCTH
10 CIEUHAILHOCTH




OK 7. Cooeiicmeosamp | Cobi1t01aTh HOPMBI [IpaBuna sxonoruue- | JIP 10
COXPaAHEeHUI0 OKpYica- | SKOJIOTUYECKOH 6e3- CKOIi 6€3011aCHOCTH
1owei cpeost, pecypco- | onacHoctu OnpenensrTs | Ipyu BeJeHUH npodec-
coepesicenuto, Ighghex- | HaIPABICHUS PECYPCO- | CHOHAJIIBHON JEeATENb-
mueHo Oelicmeosams ¢ | coOepexeHus B paMkax | Hoctd OCHOBHEBIE pe-
upe3svluainblX cumya- | IpopecCuOHANBHOM Jie- | CypChl 3a/1eHCTBOBaH-
uuax ATEIBHOCTH MO Mpodec- | Hble B PO eCCHOHATb-
cuu (CrienuanbHOCTH) | HOM aedrenbHocTH I1y-
TH o0ecrieueHus pecyp-
cocOepeKeHUsI.
OK 9. Hcnonwvzoeamsp | Ilpumensarts cpeactsa | CoBpeMEHHBIE cpea- JIP 4
UHpopmayuonusvle nH(OPMAIMOHHBIX TE€X- | CTBA U ycTporcTBa uH- | JIP 11
mexnoozuu 6 npogpec- | Honoruii Juis pemenus | popmartuzauuu [lops- | JIP 13
CUOHAIbHOI Oeameib- | TPO(hecCuOHATbHBIX oK uX npumenenus u | JIP 14
HOocmu. 3agau. Mcnons3oBate | mporpammuoe obecne- |JIP 15
COBPEMEHHOE IPO- YyeHue B rnpodeccuo- JIP 16
rpaMMHOE oOecrieueHHE | HATbHOU JesTeabHocTH | JIP 17
OK 10. Ilonvzoeamoca | Ilonumats oOumii [IpaBuna noctpoenuss | JIP 4
npogeccuonanvhoil CMBICJI YE€TKO MTPOU3HE- | MPOCTHIX U cIokHbIX | JIP 11
O0OKymenmauueil Ha CEHHBIX BBICKa3bIBaHUM | MpeyiokeHui Ha ipo- | JIP 13
20Cy0apcmeeHHoM U Ha U3BECTHBIE TEMBI (deccuonanpubie TeMbI, | JIP 14
unocmpannom sazvike. | (npodeccruoHanabHble U | OCHOBHBIE oOmeymno- | JIP 15
OBITOBBIE), TpeOuTenbHble raarosl | JIP 16
MMOHUMATh TEKCTHI Ha (6prToBast u mpodeccu- | JIP 17
0a3oBblie poeccro- | OHaNbHAS JIEKCHKA),
HaJbHbIE TEMbI y4acT- | JIGKCUYECKUN MUHU-
BOBAaTh B INAJIOTAX HA | MyM, OTHOCSIIIIHICS K
3HaKOMBbIE 00IIHe U OIMCAHHUIO NIPEIMETOB,
npodeccuoHanbHbIe CPEICTB U MPOLIECCOB
TEMBI, CTPOUTH MPOCTHIE | MPOPECCHOHATBHOMN
BBICKa3bIBaHUS O ceO€ U | 1eATEIbHOCTH, 0COOEH-
0 cBoel nmpodeccuo- HOCTH IIPOU3HOILIECHHUS,
HaJBHOW JIeATEeIbHOCTH, | IPABUJIa YTCHUS TEK-
KpPaTKO OOOCHOBBIBATH | CTOB MPOGECCHOHATD-
1 OOBSICHUTH CBOM JIEH- | HOM HaNpaBiIeHHOCTH
CTBUS (TEKyIINE U TjIa-
HUpYEMBIE), THCATh
IIPOCTBIE CBSA3HBIE CO-
001IIeHNsT Ha 3HAKOMBIE
WJIM NHTEPECYIOIINE
npodeccuoHanbHbIe
TEMBbI
IK 2.3 KoHTponupoBaTh COOMIOEHNE TEXHOTOTHIECKUX PEKUMOB TIPU-

PO0OXpaHHBIX 00BEKTOB, COPOCOB CTOUHBIX BOJI, COOJIIOICHUE
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HKOJIOTMYECKUX CTAHAAPTOB U HOPMATHUBOB
[IK 2.2 OneHnBaTh TEXHUYECKOE COCTOSIHUE CUCTEM U COOPYKEHUH BO-
JOCHA0>XKE€HUS U BOJIOOTBEICHUS
yMeThb:
— oOecrnieunBaTh 6€30TKa3HYyI0 U 3PPEKTUBHYIO pabOTy CUCTEM BOJIOCHAOKECHHUS
Y BOJIOOTBEACHMUS;
- BHEJPATH IIEPENOBBIE TEXHOJOTUU IPU CTPOUTEIBCTBE, IKCILTyaTallUM U pe-
KOHCTPYKIMU CUCTEM BOJAOCHA0XKEHUS U BOAOOTBEICHUS;
- ONPENENATh U aHAIU3UPOBATh OCHOBHBIE TEXHUKO-DKOHOMHMYECKHE ITOKa3aTe-
;
3HATh:
— AKCIUTYaTalMIo0 COOPY>KEHUU U 00OpYJOBaHUS CUCTEM BOJAOCHAOXKEHHUS U BO-
JOOTBEICHUS;
- AJIEMEHTHI ABTOMAaTUYECKUX YCTPOUCTB, METOIBI M3MEPEHHM, YCTPOUCTBO KOH-
TPOJIBHO- U3MEPUTENBHBIX TPUOOPOB TEXHOJIOTHYECKOT0 KOHTPOJIS;
- OCHOBHBIE€ IMPHUHIIMIIBI ABTOMATU3aLlUU 3JIEMEHTOB CHUCTEM BOJIOCHAOXKEHUS U
BOJIOOTBEICHUS;
— METOAMKY OINpPEAEIICHUS OCHOBHBIX TEXHUKO-D)KOHOMHUYECKHUX MMOKa3aTeNeH;
- crocoObl MOBbIIIEHUST 3()PEKTUBHOCTU PabOTHI 3JIEMEHTOB CUCTEM BOJIOCHAO-
’KEHHs U BOJOOTBEACHHUS, SHEProcoOeperaronne TeXHOIO0I1H;
- TpeOOBaHUS OXpaHbl TPyAa, TEXHUKUA O0€30MaCHOCTU U MPOTHUBOIIOKAPHOHN 0e3-

OITaCHOCTH.



[lepeyeHp npakTHUYEKUX padboOT

IIM 02 Dkcmiryartanus ceTeid M COOPY:KeHNl BOJOCHAOKEeHUsS M BOAOOTBEACHUS

Tema 1.4 PeKOHCTPYKIIUSI CHCTEM BOJIOCHAOKEeHHUSI M BOJ0OTBeAeHUs

crnenuainbHoCcTh 08.02.04 BonocHadxeHue 1 BOOJOOTBEACHUE

(6a3oBast MOJITOTOBKA)

Ne mpakTrueckon Koui-Bo
HaunmenoBanue dopmar
paboTHI 9JacoB
PekoHCTpyKIIMS CHCTEM BOJOCHAOKEHHUS U BOJOOTBEICHUS
[IpakTueckass | AHaNU3PEKOHCTPYKLIUH COOpYKEHUH Ad 4
pabora Nel CTaHLIMH OYUCTKU BOJBI.
[Ipaktuueckas | AHanm3 3¢(exkTUBHOCTH pPabOTHI CTaH- Ad 5
pabota Ne2 AU 110 OTIEJILHBIM ITOKA3aTEISIM.
Paccuutath yBeaMYEHUE MPOU3BOJIU-
TEJIbHOCTU OYHCTHBIX COOPYXEHUM 3a
[IpakTrueckas .
CYET UCHOJIb30BAHUS  TOHKOCIIOWHBIX A4 2
pabota Ne3
AJIEMEHTOB W TOBBIIMICHUS TPSI3€EMKOCTH
bUIBTPOB.
PaccMoTpeTh ycOBEpIIEHCTBOBaHUS CXe-
[IpakTnueckas
MBI YCTAaHOBKHM PELIETOK U CUT Ha CTaH- A4 2
pabota Ned
USX adpaluu.
IIpaktnueckas | [IpoaHanu3upoBaTh COBEPIICHCTBOBAHUE Ad 2
pabota Ne5 TUAPABINYECKON CXEMBI COOPYKEHUS
[IpakTuueckass | AHanu3 pabOThl KapKacHO — 3aChITHOTO Ad 2
pabota Neb bunbTpa 10 PEKOHCTPYKIUHU U TTOCIIE.
[Ipoananu3upoBaTh MEPONPUITHUS MO TIO-
[IpakTnueckas
BBINIECHUIO 3((HEKTUBHOCTH pabOThI BOJO- A4 4
pabota Ne7
cHaOKeHU .
[Ipoananu3upoBaTh MEPONPUATUAMH TIO
[IpakTnueckas
MOBBINIEHUIO YPHEKTUBHOCTH PabOTHI BO- A4 2
paboTa Ne®
JOOTBOJIOOTBEICHUSI.
Bcero: 20 yaca




TPEBOBAHUS K O©POPMJIEHUIO OTYETA
Kaxnas oryeTHasi padora J0/5KHA COAEPKATD:

Howmep u Ha3BaHUE MPaKTUYECKON pabOTHI
Ienb paGoThI
Cxewmsl, rpaduKu, pacyeThl C pe3yJbTaTaMu

OTBeTHI HA KOHTPOJIBHBIC BOITPOCHI

A

BriBoa no pabote

Kaxpmas oTuetHas paboTa J0JKHA OBITh akKypaTHO odopMIIeHA U BIIOXKEHA B
nanky ¢ ¢aigamu. OT4eT MOKHO BBIMIOJHATH B PYKOIMCHOM BapHUaHTE WJIHU C MPHU-
menenueM I1K. IlepBoiii (paitn B manke AOMKEH COAECPKATh TUTYJbHBIA JIUCT yCTa-
HOBJICHHOTO oOpasua (mpuioxenue A). Kaxnas oryeTHas paboTa MOANMKUCHIBACTCS
npenoAaBaTesieM Mociie €€ 3alUThl U XPaHUTCSA B MAIKE y CTYJIEHTa J0 KOHIA Te-
KyLIEro cemecTpa. B KoHIle cemecTpa CTyIeHT 00s13aH cAaTh MarkKy cO BCEMH, MOJI-
MMCAaHHBIMU TIpernojiaBaresieM, paboTaMyd U MOJYYUTh 3a4eT MO MPAKTUYECKUM pa-
O0otaM 3a cemecTp. 3adyeT MO NPAKTUYECKUM padOoTaMm 3a CEMECTp CTaBUTCS NpPH

HaJIW4MUH B ITAIIKC BCCX OTUYCTHBIX pa60T, IIPOBCACHHLBIX B I'PVIIIIC.



Kpurtepuu olleHKH OTYETHBIX PadoT

Kpurepun Ouenka

PGSYJ'II)TaTBI MMPAKTHYCCKUX 3aHSATHHN 3aHECCHBI B CXCMBI,
Ta6J'II/IHBI, PacCuCThl 1 CHACJIAH HCO6XOI[PIMI>II>1 aHaJIn3, I1pa- OTtiauuHO
BHJIBHO OaHbI IMCBMCHHBIC OTBCTHI HA KOHTPOJIBHBIC BO-
IIPOCHI, MPABHUIIbHO BBIITOJIHCHBI CXCMBbI, Ta6JII/II_[BI, pacyc-
Thl 1 CACJIaH BBIBO/

Pe3ynbTarhl MPaKTHYCCKUX 3aHITHIA 3aHECCHBI B CXEMBI,
TaOJIMIIBI, PACUCTHI, HE C/IcJIaH aHaJu3, HE TOYHO JIaHbBI Xopo1o
IIMCHMEHHBIC OTBETHI Ha KOHTPOJIBHBIC BOIPOCHI, PABUJIb-
HO 3apPHCOBaHBI CXEMbI, TAOJIHIIBI, PACYCTHI U CJICIaH BbI-
BOJI

P€3}’J'IBT3TBI MMPaKTHYCCKHUX 3aHSATHUM 3aHECCHBI B CXEMBI,
Ta6HI/IHBI, pacydCThl, HC CACJIaH aHaJIN3, HC TOYHO JaHbI yI[OBJ'ICTBOpI/ITeJ'IBHO
IMUCbMCHHBIC OTBCTBI HaA KOHTPOJIBHBIC BOIIPOCHI, HC IIpa-
BHJIBHO 3apHCOBAHBI CXCMBI, Ta6JII/IIII>I, pacudCThl 1 HC TOY-
HO CACJIaH BBIBOJ

Pe3ynpTarsl NpakTHUYECKUX 3aHITUNA HE 3aHECEHBI B CXeMbI, | HeynoBneTrsopurensb-
TaOJIUIIbI, paCU€ThI, HE CAEJaH aHaJIu3, HE JaHbI MUCh- HO

MEHHBIE OTBEThHI HA KOHTPOJIbHBIE BOIIPOCHI, HE MPABUIIBHO
3apUCOBAHBI CXEMbI, TAOIUIIbI, PACUETHI U HE CJeJaH BbI-
BOJ




ITPAKTHYECKASI PABOTA Ne 1
AHAJIM3PEKOHCTPYKIIMU COOPYXEHUU CTAHIMUU OYUCTKHU

BO/IbI
Leab paboThl: AHATU3PEKOHCTPYKIIMU COOPY>KEHUM CTAHIIUUA OYUCTKHU BOJIbI

yMeTh:
— obecneunBaTh 0€30TKa3HYI0 U 3(PHEKTUBHYIO pabOTy CHCTEM BOJOCHAOXeE-
HUS U BOAOOTBEICHUS;
— BHEAPATH MEPEIOBBIE TEXHOJOTHH TIPHU CTPOUTEIHCTBE, IKCILTyaTaIllil U pe-
KOHCTPYKITUU CUCTEM BOJOCHA0KCHHS M BOJIOOTBEICHHS.
3HATh:
— JKCIUTyaTallMI0 COOPYKEHUM U 000OpYJ0OBaHMS CUCTEM BOJOCHAOXXEHUS U BO-
JIOOTBEJICHUS,
— coco0BI MOBBITIIEHUST 3(DPEKTUBHOCTH PaOOTHI JIIEMEHTOB CHCTEM BOJIOCHA0-
YKEHUS U BOJAOOTBEICHUS, YHEProcoeperaroiiue TeXHOJIOTHH;
— TpeOOBaHUsI OXpaHbl TPyAd, TEXHUKU O€30MMACHOCTH U MPOTUBOIIOKAPHOU 0€3-
OITACHOCTH.

TeopeTndecknii MaTepUan:

PexkoHCTpyKIIHS COOPYKEHHUM JUIsl OYMCTKU BOJBI SIBJSIETCS OJJHUM U3 HE0OXO-
JUMBIX 3JIEMEHTOB HHTEHCU(PHUKALIMU MpoIiecca MPOU3BOJICTBA.

BaspupyeMbIX NECKOIOBKAXMECOK IO JJIMHE IIECKOJIOBKU YAAISAETCSA IECOK,
KakK IPaBWIO, C IPUMEHEHUEM CHCTEM THAPOCMBIBA. Kak mokasana mpakTuka dKc-
IUTyaTally, TaHHbIe CUCTEMbI HE 00eCIeUnBalOT MOJHOTO yJaJIeHUs MecKa, 4To Ipu-
BOJIUT K HEOOXOJUMOCTH IMEPUOJAMYECKOr0 OMOPONKHEHHUSI MECKOJOBOK U OUYUCTKH
MPUSMKOB Bpy4HYH0. JlanbHelee yTaJeHue NecKa U3 CaMOM NECKOJIOBKU ITPOU3BO-
IUTCS TUapossieBaropamu. [IpumeHeHHne TuapolsIeBaTOPOB SHEPrOEMKO M Tpedyer
JOCTaTOYHO OOJBIINX 00BEMOB TeEXHUYECKOW Boabl. [loydaemas B pe3ynbrare nec-
KOBas IyJjblla MOXeT ObITh MOJaHa TOJIbKO Ha MEeCKOBble Iuiomiaaku. Kpome Toro,
npo@uIib a3pUPyEMbIX MECKOJOBOK YAaCTO HE ONTUMAJIEH JJIsl OpraHU3allMK Bparlie-
HUSI JKUJIKOCTH B TTONIEPEYHOM CEYEHUU.

Jlis ycTpaHeHHsl 3TUX HEJOCTAaTKOB HEOOXOAMMO OCHAUaTh MECKOJIOBKH

HaJIeX)KHOM cHUCTeMoi cOopa M yJajeHus MecKa, B HEKOTOPBIX CIIydasx ONTHUMHU3UPO-



BaTh npoduib. st coopa u crpebaHus mecka B MNPUSAMOK HauOojee panvoHaIbHO
MPUMEHEHATH ITHEKOBBIE CHCTEMBI, KOTOPhIE Hapsy C HAJAEKHOCTHIO TPEOYIOT MU-
HUMAaJIbHBIX CTPOUTEIbHO-MOHTaXXHBIX paboT npu ycraHoBke. llecok ypansercs mo-
I'PY’KHBIM HAaCOCOM CO CIELUAJIbHBIMA YCTAHOBOUYHBIMH AKCECCyapaMH, IIPENSATCTBY-
IOIMMH MYCKY Hacoca Ha KOHUEHTPUPOBAHHOM MECKOBOM ITyJbIE. JTa cXeMa M03BO-
JS€T B JlalbHEUIIEM HCIOJIb30BAaTh COBPEMEHHBIE I'MIPOKIACCU(UKATOPHI I MPO-
MBIBKY TIECUAHOM (PpaKIInu.

KOHCTPYKTHBHO IIHEK BBINOJIHACTCS C YKJIAJIKOW B CYIIECTBYIOIIMM ITPOIOIb-
HBII NPUSAMOK. DJIEKTPOJABUIATENb MOKET YCTaHABIIMBATHCS B IIOIPYKHOM HCIIOJIHE-
HUU C KPEIUICHHEM K CYIIECTBYIOIIMM 3JIEMEHTaM KOHCTPYKIMHU BXOAHOTO YCTpPOU-

CTBa IICCKOJIOBKH.
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Pucynox 1 - IIpogonbHbI pa3pes adpupyeMoit eCKOJIOBKU ¢ TUApOKIaccudu-

KaTOpOM:

1 — ruppoxitaccuukarop; 2 — IMHEK I OTMbIBA U YAAJICHUS IecKa; 3 — HAIOPHBIA TpyOo-
MIPOBOJI MECKOMYIBITBI HA TUAPOKIAcCCUPUKATOP; 4 — cOOp OTMBITOTO Mecka B KOHTEiHep; 5 — pac-
MpeIeUTENbHBIA JIOTOK OTICIICHUN MEeCKOJIOBOK; 6 —oa4ya BO3/ayXa B CUCTEMY; / — adpupyemas
MECKOJIOBKA; 8 — COOpPHBIN JIOTOK OTJIEICHHHA IECKOJOBOK, 9 — IIMHEK C JJIEKTPOJBHTATENIEeM I10-
rpyxHoro tuna; 10 — mpusmox st coopa mecka; 11 — BcacwiBaromuii TpyoOnpoBo Hacoca; 12 —

MOTPYKHOM Hacoc yaajieHus necka; 13 — TpyoonpoBo.I TpsI3HBIX BOA
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ABPOTEHKHM Ha COBPEMEHHBIX CTAHIMSAX — HamboJiee paclpoOCTPaHEHHBIE CO-
OpY>XCHHSI OMOJOTHYECKON OYMCTKH, CaMble KPYIHBIC W DHEPro3aTpaTHBIE €MKOCT-
HBIE€ COOpPYXEHUS CTAaHUMWA OYMCTKM CTOYHBIX BoJ, Ha cramum Oumonornyeckoin
OUMCTKH YAAJISIeTCsl HE TOJbKO OCHOBHAs Macca OpPraHMYECKUX 3arpsi3HEHUU, HO U
oOecrieunBaeTCsl OYMCTKA OT COCJAMHEHUM a30Ta WU OCHOBHOM 4YacTU COEIUHEHUI
docdopa. TexHuueckre U TEXHOJIOTMUECKUE PEIICHUS, TPUHATHIC JJI adPOTEHKOB,
BO MHOTOM OTIPEIEISAIOT KaK KaueCTBO OYMIIICHHON BOJIBI, TaK U SHEPTETUUCCKUE Xa-
PAKTEPUCTUKHU CTAHIIMM OYUCTKHU B 1eJOM. [10ATOMY MX PEKOHCTPYKIIHMS, C OJHOM
CTOpOHBI, SIBJIsIETCA HauOoJiee CIOKHOM UM 3aTpaTHOM 3ajadeil, a ¢ APyroi CTOPOHBI,
MpU TIPUMECHEHUHM COBPEMEHHBIX pEelIeHUH 00eCIeunuT KaK CHIDKCHHE DHeprosarar,
TaK U CYIIECTBEHHOE YJIyUllICHUE KaueCTBa OUUCTKHU.

ABPOTEHKH MOTYT PEKOHCTPYHPOBATHCSA KaK C BHEIPCHHEM TEXHOJOTHHU yaa-
JICHUS a30Ta, TaK U C BHEAPEHUEM TEXHOJIOTHMH COBMECTHOTO OMOJIOTHYECKOTO yia-
neHus azora u dpochopa. PeKoHCTpyKIIHS ¢ BHEAPEHUEM TEXHOJIOTUH YAAJICHUS a30Ta
TpeOyeT MEHBIIIETO BPEMEHU MPEOBIBAHUS BOJBI B COOPYKEHHUAX, U IMMOATOMY YaCTO
MOKET OBITh MPOBEICHA B CYIIECTBYIOIMNX 00beMax coopyxeHuit. [lepeBoa cranimii
Ha COBMECTHOE OMOJIOrHYecKoe ynajeHue azota u ¢ocdopa, Kak MpaBHiIo, TpeOyeT
MTOHWKCHUS MPOU3BOIUTEIHPHOCTH TIPH PEKOHCTPYKIMH CYIIECTBYIONTUX a3POTCHKOB
U CTPOUTEIHCTBA JOMOJHUTEIBHBIX €MKOCTHBIX cOoopykeHHi. [lockoibKy mepeBoa
CTaHIIMU Ha TEXHOJIOTHIO yIaJieHUs a30Ta He TpeOyeT CYIIECTBEHHBIX CTPOUTEILHO-
MOHTQXHBIX pabOT, TO OH MOKET OBITh TIEPBBIM ATANIOM PEKOHCTPYKIIMU TIEpe] pac-
[TUPEHUEM CTAHIIMM OYMCTKUA CTOYHBIX BOJI.

[Ipomecc OMOMOTHYECKON OYUCTKU JOJDKEH OBITh OPraHM30BaH KaK B CYIIe-
CTBYIOIIUX, TAK ¥ BO BHOBB CTPOSIIIIUXCS a9POTEHKAX C yU4E€TOM MPUHITUIIOB TEXHOJIO-
ruu Omosiormdyeckoro ynaieHus Qocdopa (B manHom ciydae mporecc MUCT) u
Han0oJIee YKOHOMUYHOTO ITePEMEITUBAHNS aHA3POOHBIX 30H U 30H JEHUTPU(PUKATIIH.

B kauecTBe 0a30BOro TEXHWYECKOTO aHAIOra OBLT BHIOpAH THUIIOBON MPOEKT
902-2-179 asporenkos-BeiTecHutenert [THMMOII unxxenepnoro obopynosanus. [lpu
ATOM paboyasi TTyOrHa B COOPYKEHHUH Oblia pUHATA 6 M (BMECTO 5 M), TIOMIEPEYHOE
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ceyeHue kopuaopa 0 X 6 M, pyKOBOJCTBYACh COOOpaKCHHUSAMU YBeIHUCHUS dPheK-
TUBHOCTHU a’panuu. Mcrnoap30BaHHE COBPEMEHHOTO BO3YyXOAYBHOTO 00OPYIOBAHHUS
MO3BOJISIET pa3MeNIaTh MHEBMATUYECKUE adpaTOPhl HA TIIyOHHaX 710 12 M.

JlaHHasi KOMIIOHOBKA TMOJpa3yMeBaeT pasjieiecHue GyHKIUOHAIBHBIX OOs3aH-
HOCTE: BBOJ| KHCJIOPOJa OCYIIECTBISETCS BHICOKOA((EKTUBHBIMU COBPEMEHHBIMU
a’paropamu, a IMepeMeNIMBaHuE — TMOrPYKHBIMH Memankamu. [uapaBiuyeckas
GyHKIUS MEIIAIKH B TaHHOM CJIy4ae OCHOBOIOJAraroiias, MoCcKoJbKy OHa OTBEYaeT
32 MaccOOOMEH B CTPYKTYpe OMOJOTUYECKON OYMCTKH, a adpaTophl SBJISIOTCS Cpe/l-
CTBOM [UISl JOCTHXKEHHSI MacCONEpPEHOca KUCIOpOJa BO3AyXa B MIIOBYHO cMechb. B
KOMOMHHPOBAaHHOM COOPYKEHUHU a’3paTopbl MEPECTAIOT OTBEYATH 3a MPOLIECCHI MO/I-
Jep>KaHusl aKTUBHOTO WJIAa BO B3BEHIEHHOM COCTOSIHUM U PACCUHUTHIBAIOTCS] UCKITFOUH-
TEJIBbHO MCXOAS U3 BEJIMYMHBI NOTPEOHOCTH B Kuciopoae. B saTom u 3akiodaercs
sHeprocoeperarommii 3pdexr. Kpome toro, sneprocoeperarommm 3¢ dhexrom oda-
JIAeT YCTPOMCTBO CUCTEM MEPEMEIIMBAHUS CITIOCOOOM MPOJIOIBHON PEIUPKYIISIIMH IO
"KapycenbHOMY'" THITy KaK HanOoyiee SKOHOMHBIM TPUHIIUI NTEPEMEITUBAHUS B a3pO-

TCHKaX-BbITCCHUTCILIX.
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TexHomornyeckuii pacyeT U aHanu3 paboOThl COOPYKEHUN B YCIOBHUSX HEpPaB-

HOMEPHOCTH JIMHAMUYECKHX HMCXOJHBIX HArpy30K IO Pacxo/laM U KOHIIEHTpalusM
MIPOBOJIMJINCH C MPHUBICYECHUEM COBPEMEHHOTO MPOTPaMMHOTO oOecrieueHus. MHo-
ro)akTOPHBIA aHaJIU3 CTAHJIAPTHBIX MPOIECCOB MO3BOJIMII 0OOCHOBATH BHIOOP MpO-
necca MUCT (monens ASM2d) kak onTUMAaNbHOTO C TOYKH 3PCHHS KAaUTAIbHBIX U
AHEPreTUYECKUX 3aTPaT B POCCHUMCKUX YCIOBUSX OYUCTKH CIA0OKOHIEHTPUPOBAH-
HBIX TOPOJCKUX CTOYHBIX BOJ. M3 ABYyX KOHKYpeHTHBIX crioco0oB ounctku: UCT u
A20 — mpu BUPTyaJIbHOM CPaBHEHHH B aOCOJIOTHO aHAJIOTUYHBIX YCIOBUSX (paBHBIC
CTPOUTENIbHBIE 00BEMBI, UCXOJIHbIE KOHIIEHTPAIUU, XapaKTEPHBIC ISl POCCUUCKHUX
ycioBuit), nuaupyroniee nonoxenue 3anumaetT UCT, NOCKONIbKY MHTEHCUBHEE OYH-
maet ot docdopa (Ha 115%) npu HEKOTOPOM HE3HAYUTEITHLHOM MPOUTPHIIIE B TJIAHE

CHIDKEHHMS o01ero a3zorta (8,3%).
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Pucynok 2 - CxemMa KOMOWHHUPOBAHHOTO COOPYXEHUS C yJaJC€HUEM a30Ta U

i1

dhocdopa Ha 6a3e npouecca MUCT:

1 — morpy>kHble MelIalKy; 2 — ojaya WIOBOM cMecH B OCIEAYIOLIYI0 30HY 00paboTKu; 3 —
PELHPKYISAIMOHHBIA HACOC; 4 — MOTOKOHAMPABJISIONIAs TIEPErOpoIKa; S— BO3AYXOBO; 6' — adpanu-
OHHAs crcTeMa Ha 0a3e TMCKOBBIX MEMOpPAaHHBIX a3paTOPOB; 7 — MOJABEMHOE YCTPOUCTBO; 8 — mopH-
cras wMemOpana; 9 — nmepxkarens auddysopa; 10 — BozgyxompomyckHoe otBepcTme; 11 —

BO3yXopacnpenenureib; 12 — memOpanusliii quddyzop

BropuuHble OTCTOMHUKH (PYHKIMOHUPYIOT B3aMMOCBSI3aHHO C pabOTOM a’po-
TeHKOB. [lepexo1 OT TEXHOJOTUU C pereHepanrel akTUBHOTO WJia U HU3KUMU K03 (-
bunueHTaMu peIUpPKYJIISIUN K COBPEMEHHBIM TEXHOJIOTHUSAM C BHICOKMMHU J103aMU WIIa
Y BBICOKMMH KO3(DPUIIMEHTaMU PELUPKYISILUH, & TAKKE OCYIIECTBICHUE B a3POTEH-
Kax IIyOOKOro OKHCIIEHUSI aMMOHUHHOTO a30Ta U3MEHSIOT TpeOOBaHUS K KOHCTPYK-
LIV BTOPUYHBIX OTCTOMHUKOB.

Bce 310, Hapsiny ¢ npMMEHEHUEM COBPEMEHHBIX MAaTEPUAIIOB, TPEOYET IPYroro
MOJIX0J]a K KOHCTPYMPOBAHUIO HECTAaHAAPTHOIO 00OPYI0BaHUS BTOPUYHBIX OTCTOM-
HUKOB. DTO MOJATBEPKAACTCS U TEMHU MNPEJI0KEHUSIMH, KOTOPbIE IENaloT BEIYyIINe
MHO(QHUPMBI MIPU OCHAILIEHUU OTCTOMHUKOB. OCHOBHBIE TEXHOJIOTHUYECKHE MEPOIPH -
THS BKJIIOYAIOT:

— ONTUMM3ALUIO TTyOMHBI OTpa)kaTesbHOU "t00KU";

— TINATEIbHOE BBIPABHUBAHUWE KPOMOK JIOTKOB C YCTAHOBKOM COBPEMEHHBIX
BOJIOCJIMBOB (M3 HEP)KaBEIOIIEH CTAJIM WM B IMJIACTUKOBOM HCIIOJIHEHHH), YTO OCO-

OEHHO Ba)KHO MPU HU3KUX TTOBEPXHOCTHBIX HArpy3Kax;
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— MPUMEHEHHUE HBOJIBLBEHTHBIXUIIOCKPEOOB, KOTOpHhIe 3(P(HEKTUBHO COOUPAIOT
W ¢ TUIOUIaAN JHUINA, a TAKKE 3HAYUTENBHO MPOIIE U JIETYE B SKCILTyaTallld, YeM
TpaJAUIIMOHHBIE HJIOCOCHl. Macca KOHCTPYKIIMKM OCOOEHHO Ba)KHA MPU UX M3TOTOBJIE-
HUU U3 COBPEMEHHBIX MaTE€pPUAIOB;

— THIATEJbHYI0 OPraHU3aIMio cOOpa BCIUIBIBAIOIICH YacTH aKTUBHOTO uia (B
pe3ynbTate NeHUTPU(GUKAIUN) C TOBEPXHOCTU OTCTOMHHUKA.

[Ipumep Takoil peKOHCTPYKIMH, pa3pabOTaHHOM NIl OTCTOWHUKOB JUaMeETpa-

mu 30, 36, 40 u 54 M, 1TOKa3aH Ha PUCYHKE 3.
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Pucynok 3 - CxeMa BTOPUYHOTO OTCTOMHHUKA C YCTPOMCTBOM 3BOJIbBEHTHMHU-

JIOCKpeO:

1 — momaromuii TpydbonpoBoa; 2 — COOPHBIN JIOTOK; 3 — MOJIYIOTPY>KHBIE JTOCKU; 4 — yBeu-
YEHHOE IICHTPAJIbHOE BITYCKHOE YCTPOMCTBO; 5 — YCTPOWCTBO JJisi cOOpa TUIABAIONIMX BEIIECTB C
YCTaHOBKOW MOTPYKHOTO Hacoca; 6 — mpuBoJ hepMbl; 7 — 3BOJIBBEHTHBIMMIIOCKPEO; 8 — OTBeIeHUE

nia; 9 — BBITYCKHAs Kamepa

CoopyxeHust 00pabOTKM 0cajKka peKOHCTPYUPYIOTCA C YY€TOM TE€HJEHUUU I1e-
pexo/a OT €CTECTBEHHBIX METOJIOB CYIIKU U YIIJIOTHEHUS (MJIOBbIE KapThl U rpaBUTa-
LMOHHBIE YIUIOTHUTENIHN) K MEXaHWYECKOMY CTYIIEHHUIO U 00€3BOKMBAHUIO. 3/1€ChH
HCIOJIb3YETCSI BECh UMEIOIIHICS HAOOp COBPEMEHHOTO 000PYI0BaHUsI — JIECHTOUHBIE,
OapabaHHbIE U ITHEKOBBIE CTYCTUTENH, YIUIOTHSIIONINE U 00€3BOKUBAIOLINE LIEHTPH-
(GyrH, JIEHTOYHbIE U KaMepHbIe (PUIBTP-TIPECCHI U JIP.

Manos¢¢pekTuBHOE NPUMEHEHNE METAHTEHKOB OBLIO BBI3BAHO HECKOJIBKUMHU
OCHOBHBIMH NIPUYUHAMHU:

— TepMOQUIBHBIM PEXKUMOM COpaKMBaHUSI C KOPOTKUM BpEMEHEM NpeObIBa-
HUS 0CaJIKa B METaHTEHKE, TPEOYIOIUM MHOTO SHEPIHH U YXYAIIAIOIUM BOJOOTAA-
FOIIME CBOMCTBA OCAJIKa;

—  HEYJOBJICTBOPUTEIBHBIM  IEPEMEIIMBAHMEM B CaMHX peaKTopax-
METaHTEHKAaX;

— Harp€BOM METAHTEHKOB OCTPBIM MapOM, CHUKAIOIIMM CKOPOCTh OMOXUMHYE-
CKOM pEeaKIIuu;

— HU3KOM KOHIIEHTpalMel CMeCH 1jla M 0CajKa, MOCTYIAOIIEr0 B METAHTEHKHU.

OcCHOBHBIE MyTH PELIECHUS CYIIECTBYIOIINX MPOOJIEM — 3TO MEPEXO0]l K Me30-
buUIEHOMY pPEXUMY COpaKMBAHUS C OOJBIIUM BPEMEHEM MPEOBIBAHUS OCaIKa B Me-
TaHTEHKE, PUMEHEHHUE COBPEMEHHBIX TEIIIOOOMEHHUKOB JUIsl HArpeBa ocajika v pe-
KyIepaluy TEIIOThl COPOKEHHOTO 0CaJIKa, OpraHU3allisl XOPOIIETo MepeMeIIBaHUs
B pe3epByapax METAHTEHKOB, YBEIMYEHHE KOHUEHTPAIMU M30BITOYHOTO HMJIa MyTeM

CTo NpCABAPUTCIIbHOIO MECXAHUYCCKOI'O CTYIHICHMA.
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OcHoBHBIE TyTH UHTEHCU(DUKAIIH PaOOTHl METAHTEHKOB:

— TIEPEeX0/1 Ha IBYXCTYIIEHYATHIC MTPOIIECCHI;

— paznenenue a3 cOpaxuBaHUs;

— MpeABapuTeIbHas MOATOTOBKA OCA/IKa C YBEIIMUEHUEM CTETICHU THIPOIIN3a;

— U3MCHCHHUC IICPCMCIINMBAHUS HA MUKPOYPOBHC;

— no0aBKa CEJIEKIIMOHHON OMOMACCHI.

- s BT _'r'l'1
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Pucynok 4 - Cxema MeTaHTEHKa (a) C IUPKYJISAIMOHHON cxeMoit oborpesa (0):

1 — TermooOMEHHUK; 2 — 3arpy3Ka ocajKa Ha cOpakuBaHue; 3 — JIIOK; 4 — SJIEKTPOIBUTATEINb
C PEAYKTOpPOM; 5 — BEepXHss BEI'PY3Ka Ocajka; 6 — 0TBOA Ta3a; 7 — HOTOKOHAIPABIISIOMIAs [Iepero-
ponka; 8 — HHM3KOCKOPOCTHAsl TpoNesUiepHas Memmanka;9 — ocafok Ha peunupkyssmuo; 10 —

TUAPABIMYCCKAA 3alluTa AJid CTa6I/IJ'II/I3aLII/II/I JaBJICHHA, 11 — HyKHAS BBIT'PY3Ka O0CaJiKa
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XOI[ BBITIOJITHCHHA pa6OTBI:

1.  BBHINOJHHATH aHATU3 PEKOHCTPYKIIUU COOPYKEHUH CTAHIIUA OYUCTKH BOJIBI
2.  Omnpenenuth 00JaCTh MPUMEHEHUSCOOPYKCHHUM CTAaHIIMU OYMCTKH BOJIBI
a - MEXaHH4eCcKass OYMCTKA BObI
0 - OMOJIOTUYECKAsIOYNCTKA BOIbI
3.  HapucoBaTh cxemy peKOHCTPYHPYEMOTO COOPYKEHUS IO TIPEIJIOKEHHOMY 3a-
JAHUIO TT0 BAPUAHTY U OMHUCATh IMPHHIIMI PaOOTHI IIPH ONITUMHU3AIMH 3TOTO COOPYKe-
HUSA
4.Cnenath BBIBOJI, ONUCATH IUTFOCH 1 MUHYCHI PEKOHCTPYKITHH
J171s1 BEITIOJTHEHUS 3a/1aHUS MCIIOJIB30BaTh PUCYHKH 1, 2, 3, 4, TEOPETUYECKYIO YacTh
MPaKTUYECKON PabOThI U HHTEPHET-PECYPCHI
5. OTBeTHUTH Ha KOHTPOJBHBIC BOTPOCHI:
- KakoecoopykeHue UCIIOIb3YIOT MOCIe OMOJIOTHYECKON OUYNCTKH BOJIBI?
- Kaxkoe coopyxenune mpuMeHsIoT Juisl 00paboTku ocaaka?
- B xakux coopykKeHHE UCIIOIB3YETC s CUCTEMa adpaliiu?
- B xakoM coopykeHHe UCTIOJIb3yETCATIPOIECC OMOJIOTHISCKOM OYMCTKH ?

6. CrenaTh BBIBOI

3agaHue 1o BapuaHTy:

3aganue Howmep BapuanTa
1 2 3 4
CoopyxeHHe | MEeCKOJIOBKH a’POTECHKHU Bropuunsie METAHTEHKHU
OTCTOMHUKH
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ITPAKTUYECKAS PABOTA Ne2
AHAJIM3 NOBBIINEHUSA DPPEKTUBHOCTHU PABOTHI
CTAHIIUU ITO OTAEJBHBIM ITOKA3ATEJISIM.

Leab padoTbl: AHanu3 noBbimeHne 3QPEKTUBHOCTU pabOTHI CTAHITMH O OT-
JETBHBIM TOKa3aTeNsIM

yMeTh:
— obecrieunBaTh 0€30TKa3HYI0 U () PekTHBHYIO pabOTy cHCTEM BOAOCHAOXKE-
HHS U BOJOOTBCICHUS,
— BHEIPATHh NMEPEAOBBIC TEXHOJOTHUU MPHU CTPOUTEIBCTBE, IKCILIyaTalldd U pe-
KOHCTPYKITUU CUCTEM BOJOCHA0KEHUS U BOJTOOTBEACHHUS.
3HATD:
— JKCIUTyaTallMI0 COOPYKEHUM U 00OpYJ0OBaHMS CUCTEM BOJOCHAOXXEHUS U BO-
JIOOTBEICHUS;
— C1IocoObI MOBBIICHHUS Y(HPEKTUBHOCTH PAbOTHI JIEMEHTOB CHCTEM BOJOCHAO0-
YKEHUsI M BOJOOTBEICHUS, DHEPTrocOeperaroniie TeXHOJIOTHH;
— TpeOOBaHUs OXpaHbl TPyAa, TEXHUKHW 0€30IIaCHOCTH M MPOTHUBOIIOKAPHOH 0€3-
OITaCHOCTH;

TeopeTnuecknii MaTepuan:

Kak u3BectHo, B CanlIuH BxIItOUEH psig HOBBIX HOPMHUPYEMBIX MOKA3aTENEH,
XapaKTEPU3YIOIMIMX HAJIU4YMe OPraHWYECKHUX 3arpsi3HEHUM, TaAKUX KakK JIETy4ue XJIOo-
pOpraHUYeCcKre COeTUHEHUs (XJI0pOodOpM, YETHIPEXXIOPUCTHIA Yyriaepo U Ap.), nep-
MaHTaHaTHasl OKUCIISIEMOCTh, IECTULUABI M1 MHOTHE JIpyrue. B OonblnHCTBE cllyyaes
CYLIECTBYIOIINE OUYHUCTHBIE COOPYKEHUsI Majio3((HEeKTUBHBI B OTHOLIECHUH YJAJICHUS
MMEHHO 3TUX 3arpsizHeHuil. KpoMe Toro, 3a4actyro npu KoaryiasiquoOHHOW oOpaboTke
BOJIbl BEJINYMHA OCTATOYHOT'O AJIFOMUHUS MPEBBIIIAET YCTAHOBIEHHBIN HOPMATHUB.

B cBsi3U ¢ 3TUM MOKHO pacCMOTPETh METOJIbl OUMCTKH BOJIbI OT YKa3aHHBIX 3a-
I'PA3HEHUM.

Jlnia npenoTBparieHus o0pa3oBaHUs JETYUHX XJIOPOPraHUYECKUX COEIMHEHUMN
(JIXC)B mponecce BOJOMOATOTOBKMMOXKHO BBIJIETUTh TPU OCHOBHBIX HANPABIICHUS:

- ISMCHCHHUC PCIKMNMaA XJIOPUPOBAHHA BOJLI,
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- IPEJIBApUTENIbHAS OYMCTKA BOJIBI OT OPraHUYECKHUX 3arpSA3HEHUI NEpe] XJI0pUpO-
BaHHEM
- 3aME€Ha XJIOpa IPYTUMU OKUCIUTEIAMU

B nacTosiniee BpeMst Ha I€MCTBYIOIINX BOJJOOYHUCTHBIX CTaHIMIX B Poccun
MPEABAPUTEILHOE XJIOPUPOBAHUE YACTO OCYLIECTBIISIETCS BRICOKUMU J03aMU XJIOpa U
IIPOBOJUTCS HE TOJBKO JUIsl 00€33apa’KuBaHMs BOJIbI, HO U C 11€JIbI0 OOPBHOBI € TUTAHK-
TOHOM, CHIDKEHUS I[BETHOCTHU BOJIbI, UHTEHCU(UKALIUY TPOIECCOB KOATYIISIIUH U T.1I.
Jliist ymeHblieHus KoHuenTpanuu odpasyromuxcs JIXC B npoiiecce BOJIONOATOTOBKH
HEO0OXO0JMMO U3MEHUTD PEKUM IPEIBAPUTEIBLHOTO XJIOPUPOBAHUS BOJIbI, IIPU 3TOM
71032 XJI0pa He JOJDKHA MPEBhIMaTh 1,5 - 2 Mr/i;

- IIPU BBICOKMX KOHILIEHTPALMSIX OPraHMYECKUX 3arpsA3HEHUN 1enecoo0pa3Ho
MOJIHOCTBIO UCKJIIOYUTh NEPBUYHYIO 00paOOTKY BOJIBI XJIOPOM, 3aMEHUB €€ MEPUOIU-
YECKUM XJIOPUPOBAHUEM BOJIbI (C LEIBI0 CAHUTAPHOM 00pabOTKU coopyxkeHui). [1pu
ATOM B MPOIECCE KOAryJIUPOBaHUs, OTCTAUBAHUSA U (PUIBTPOBAHUS U3 BOJABI OOBIYHO
yaansercst okoio 50 % pacTBOPEHHBIX OPraHUYECKHUX 3arpsI3HEHUN, COOTBETCTBEHHO
Ha CTOJIbKO )K€ YMEHBIIAETCS KOJIMYECTBO O0Pa3yIOIIMXCs MPU MOCIEAYIOIEM XJIO-
pupoBanuu JIXC;

- B T€X clly4dasiX, KOr/ia OTKa3aTbCs OT MPEABAPUTEILHOIO XJIOPUPOBAHUS BOIBI
HeNb3s1 (MCTOYHUK BOJAOCHA0XKEHHUS XapaKTepU3yeTCsl BICOKMM COZEpKaHUEM OakTe-
pUATBHBIX 3arPSI3HEHUN WM XJIOP UCIONB3YETCS KaK OKUCIUTENb JIJISl YIAJIeHUsS Op-
FaHUYECKUX 3arpsi3HEHUN aHTPOIOT€HHOI'O MPOMCXOXKIEHUS), XJIOp LEIeco00pa3HO
3aMEHUTH IPYTUMH OKHCIUTEISAMHU - O30HOM WJIM NIEPMAHTAHATOM KaJlusl.

Kpome Toro, nnsi 06e33apaxxuBaHus BOJIbI MOKHO HCIOJIb30BaTh CBA3aHHBIM
XJIOpP B BHJIE XJIOPAMHUHOB, KOTOPbIE MEHEE PEAKLIMOHHO-AKTUBHBI U HE BCTYNAIOT BO
B3aUMOJICCTBUE C OPraHUYECKUMH BEUIECTBAMHU, OTBETCTBEHHBIMU 3a 00pa30BaHME
JIXC. XnopamMuHbl 00pa3yroTcsl MpU XJIOPUPOBAHUHU BOJIBI, COJEpKaIIeH aMMOHUIMA-
HBII a30T. B ciydae oTCyTCTBHS aMMOHUIHOTO a30Ta B UCXOJHOW BOJIE HEOOXOIMMO

MIPOBOJIUTH €€ MPEIBAPUTENbHYI0O aMMOHU3aIM0. MakcumalbHbii 3 dekT goctura-
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€TCs TIPU OMPENICICHHOM COOTHOIIICHUH aMMHaKa W XJIOpa MPU YCJIOBUH, YTO BECh
XJIOP HAXOJMUTCS B BOJIC B BUJIE XJIOPAMUHOB, @ CBOOOHBIN XJIOP OTCYTCTBYET.

O30HMpOBaHWE B COYETAHWU C XJOPHPOBAHHEM WM XJOpaMMOHHU3AIMEH
obecrieynBaeT HaMMEHbIIIEE 00pa30BaHKUE MOOOYHBIX IPOJYKTOB XJIOPUPOBAHUS BO-
IBL.

Kak ycTanoBieHO MHOTOJETHEW NPAKTUKONW OYHMCTKH BOJbI, MAKCUMAJIHHOE
yAAJICHUE OPTaHWYECKUX 3arpsi3HCHH, ONPENeIIeMbIX TOKa3aTelieM MepMaHTaHaT-
HoM okucisiemocTH (I1O) mpu TpaAUITMOHHBIX METOAaX OUYUCTKH BOJIBI, HE TIPEBHIIIA-
et 50 %. [ToaToMy mpH MCIOJIB30BAHUHM TTPUPOIHBIX BOJ, XapaKTEPU3YIOIIUXCS BbI-
coxkumu 3HaueHusMU [10 (6omxee 8 - 10 mr O,/1), HEe Bceraa MoKeT ObITh o0ecredyeHa
Tpedyemas 3pPeKTUBHOCTh OYMCTKH BOJIBI IT0 ATOMY ITOKa3aTeo.

B stux ciydasx cimemyer OoJiee TIATEIBHO OCYIIECTBIIATH MOAO0P peareHTOB
MIPH KOATYJISAIIMOHHOW 00pabOTKe BOJIBI, a TAKKE PACCMOTPETh BO3MOKHOCTD UCIIONb-
30BaHUS COPOIMOHHOW OYHCTKH ISl YMEHBIIICHHUS YPOBHS COJICpXKAHUS OpraHuye-
CKMX 3arpsi3HCHUM.

[Tpobiema CHIDKEHHUS KOHIICHTPAITUH OCTAaTOYHOIO aJIFOMHU-
HUSI, TIOBBIMIAIOIIETOCS B BOJIE B pe3yJIbTaTe €€ peareHTHOW OOpaOOTKH, SBISETCS B
pse CIIy9aeB OJTHOM M3 CEPhE3HBIX U HEPEIICHHBIX 3a71a4.

OcCTaToOYHBII aTIOMUHHUI B BOAE MOXKET HAXOIUTHCSI BO B3BEIICHHOM COCTOS-
HUW, B BUJIE OCTaTOYHONW MYTHOCTH HEIOCTATOYHO XOPOIIO OCBETICHHOW BOJBI, a
TaKXe B BHJIC PACTBOPEHHBIX KOMILUICKCHBIX COSIMHECHHH C OPraHWYCCKHMH Bellle-
CTBaMH.

C 1menpl0 yMEHBIICHUS MYTHOCTH OYMIICHHON BOJBI HEOOXOJIWMO TIOBBICHTH
3¢ ()EKTUBHOCTH TIPOIIECCOB CMEIICHUSI M XJIOMbeOOPa30BaHUS U YIyUIIUTh PabOTy
COOPYKCHUI OCBETJIICHUS, OCAKICHUSA U QUIHTPOBAHHMS.

JIJIsl yMEHBITICHUST KOHIIEHTPAIIMKM PACTBOPCHHBIX COCAMHCHUIN alFOMHHUS, 00-
Pa3yIoIUXCsl, KaK MPaBWIO, MPU 00pabOTKE MAJIOMYTHBIX I[BETHBIX BOJ| C HU3KUM
IICJIOYHBIM PE3epPBOM, HE0OX0aUMO 0oJjiee TIIATEHHO BBITOJHITH ONTHMATbHBIC
YCJIOBHSI KOAryJIUPOBAHUS: BBIJEPKUBATH HEOOXOAMMBIC 03Bl PEAreHTOB (KOATyJIsIH-
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Ta 1 (raokynsHTa), pH U 1men04HOCTH BOBI, B pAJE CIydaeB MyTeM BBEACHUS MO/
[IeTaYNBAIOIINX PEareHToB (M3BecTH Wi coibl). Vcmonb3oBath Hambonee rddek-
TUBHBIE KOATyJISHTHI U (DJIOKYJISHTHI.

Hanuyre B Bojie MPUPOIHBIX MIIM AHTPOIIOTEHHBIX XUMHUYECKUX 3arpsi3HEHUN
TpeOyeT PeKOHCTPYKIIMH BOJIOOYUCTHBIX CTAHIIMMA, MPUMEHEHHUS] HOBBIX TEXHOJOTH-
YECKHUX IMPOIECCOB OYUCTKUA U COOTBETCTBYIOLIETO TEXHUYECKOTO MEPEBOOPYKEHUS

CTaHUMI. DTU BONPOCHI NOAPOOHEE U3II0KEHBI B Pa3felie.

MeponpusiTisi 10 PEKOHCTPYKIMH BOAOOYMCTHBIX CTAHUMUMI

PaccMoTpeHHBbIE BbIIE MEPOIIPUSTHS IIPUBOAAT K YIIYUILICHHUIO IPOLIECCOB KO-
aryJsiquy U XJIOMbeoOpa30BaHMS, OCAKIAEHUS U (DUIBTPOBAHMS, MOBBIIICHUIO Kade-
CTBA OYMIIEHHOM BOJBI MO TaKUM OCHOBHBIM IOKAa3aTENsM, KaK MYTHOCTb, LIBET-
HOCTb, OKHCJISIEMOCTb, OCTATOYHBIN IFOMUHUN U OaKTEPUOJIOTUYECKHE MOKa3aTeH,
a TaKK€ YaCTMYHO O0ECIEYMBAIOT YAAICHUE OPTraHUYECKHUX 3arpsi3HEHUM.

OTU MEpONPUATHSI MOTYT OBITh BBIIIOJHEHBI B YCIOBUSX JCHCTBYIOIIUX BOJO-
OUYMCTHBIX CTaHIMU M, KaK MPaBWIO, HE TPEOYIOT 3HAUUTEIHHBIX KaHUTAJIBHBIX 3a-
TpaT, CEpPbE3HOM PEKOHCTPYKIIMM M HOBOT'O CTPOUTENIHCTBA HA BOJIOOYMCTHOM CTaH-
LIUH.

Bwmecre ¢ TeM B psze ciiydaeB, B YACTHOCTU MPHU HAJIUYUHU B BOJOUCTOUYHHKE
AHTPOIIOTEHHBIX 3arpsA3HECHUM, CYLIECTBYIOIIUE TPAAULIMOHHBIE CXEMbI OUYUCTKA Ma-
103 deKTUBHBI, OHU HE 00ECIIEYNBAIOT HEOOXOAMMOM CTEMIEHU OYUCTKH BOJBI B CO-
orBeTcTBUU ¢ TpeOoBanusamu CanlluHa.

Ha ocHoBaHumuM MHOTOJICTHHX HcclieqoBanmii, BbeImoaHeHHBIX HUUM KBOB,
HUUN BOATI'EO u npyrumu opranu3anysMu, pa3padoTaHbl U HAXOIAT Bce OoJjiee Miu-

POKOC NPUMCHCHHUC CIICHUAIbBHBIC MCTOAbI OYUCTKH.

X0 BBITIOJTHEHUS PA0OTHI:
1.  IIpoananu3upoBaTh pabOTy CTAHIIMN OYUCTKH BOJBI OT 3arpsI3HEHUN
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2.  Onpenenutb 00J1aCTb MPUMEHEHUSCOOPYKEHUIN CTAHIIMN OYUCTKU BOJIbI
a - MEXaHUYecKasi OUMCTKA BOJIbI
0 - Ouosoruyeckas O4YMCTKa BOJIbI
4, Onucath MII0CH 1 MUHYCHI PEKOHCTPYKIIUU
J171s1 BEITIOJTHEHU S 3a/1aHUSI MCTIOJIBL30BaTh PUCYHKH 1, 2, 3, 4, TEOPETUUYECKYIO YaCcTh
IPAKTUYECKON pabOThl U HHTEPHET-PECYPChI
S. OTBETUTH Ha KOHTPOJIBHBIE BOITPOCHI:
- [lepeuncnUTHOKUCIUTENN AJI YAAICHUS] OPTaHUYECKUX 3arpsi3HEHUINIIPH OYUCTKU
BOJIBI?
- 3a CYeT Yero JOCTUraeTCsIHauMEHbIlee 00pa30BaHUE NOOOYHBIX MPOJAYKTOB XJIOPH-
POBaHUS BOJBI?
- 3a CYeT Yero MOXHO YJIYYIIUTh pabOTy COOPYKEHUUOCBETICHUS, OCAKACHUS U
bunpTpoBaHUS?
- Coopy>KeHHUsI OCBETIIEHUS, OCAKCHUA U (PUIBTPOBAHUS MTPEIHA3HAYCHBI
st .. ?

6. CnenaTh BBIBOAINO PEKOHCTPYKIIMM CTAHIIUA OYMCTKU BOBI

3agaHue 1o BapuaHTy:

3a7laHne Howmep BapnanTa
1 2
OKHUCIIUTEIND [ YAJICHUs opra- XJIOPOPTraHUYECKUE IIEpMaHraHaTHas
HUYECKUX 3arpsi3HEHUN COETMHEHUS OKHCIIIEMOCTh
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MNPAKTHYECKASPABOTA Ne 3
PACCUYUTATD YBEJIMYEHUE NPOU3BOJAUTEJIBHOCTHU
OUYNCTHBIX COOPYKEHUM 3A CYET UCIIOJIb30BAHUSI
TOHKOCJOMHBIX DJIEMEHTOB 1 NOBBIIEHUA I'PSI3BEEMKOCTH
OUJILTPOB

Heas padorbi: [IpoBecTn pacuér yBeIU4YeHHUS MPOU3BOAUTEIHLHOCTH OYHUCT-
HBIX COOPYKEHHI 3a CUET UCMOJIb30BAHUSI TOHKOCIOMHBIX 3JIEMEHTOB U MOBBIIICHUS
rpsi3e€MKOCTU (DUITBTPOB

yMeTh:
— obecneynBaTh 0€30TKa3HYI0 U A((HEKTUBHYIO pabOTy CHUCTEM BOJOCHAOXE-
HUS U BOJOOTBEICHMUSL.

3HATh:

— JKCIUTyaTallMI0 COOPYKEHUM U 00OpYJ0OBaHMS CUCTEM BOJOCHAOXXEHUS U BO-
JIOOTBECHHS,

— cr1oco0bI MOBBIIIEHUS 3(PPEKTUBHOCTU PAOOTHI JIEMEHTOB CHCTEM BOJOCHA0-
KEHHS U BOJOOTBEACHHUSI, SHEProcOeperaroniyie TeXHOJIOTHH;

— TpeOOBaHUsl OXpaHbl TPYAA, TEXHUKU O0€30IIaCHOCTU M MIPOTUBOMOXKAPHOU 0e3-
OTaCHOCTH.

Teopernueckuit Marepua:

Pacuem cabapumos gpunompa u evib60op unrempa.

[TapameTp, SBISIOMIMICS TJIABHBIM TPU pacueTe T'€OMETPHUYECKUX pPa3MEpoB
¢unpTpa (4TO0 00YCIABIMBAET €I0 Pa3MepP U CTOUMOCTBD), HA3bIBAETCS IPAICEMKOCTb.

I'psizeemkocts puiabTpa M - Macca 3arps3HSIONIMX BEIIECTB, KOTOPYIO CIO-
cobOeH 3aziepxkaTh PUIBTP 0 OCTAHOBKH.

TpebyemasrpsizeeMKOCTh (HUIBTPA OMPENEISIETCS KOJIMYECTBOM MPOTEKAIOIIEH
xuakoctu W (J1/dac), BpeMeHeM HempepbiBHON paboThl PriibTpa to (4ac) U KOHIEH-
Tpanuei npuMeceil B ICXOAHOU KuakocTu (kr/m) C:

M = W* C*t,.

O6BeM 00pa3yoIerocs ocamka (B M°) paBeH:

Voc = M/p+/(1-9),
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3
raepr - TIOTHOCTh O0E3BOXKEHHOI0 ocajaka (Kr/M~), 0 - BIAXHOCTb OCaJKa

(00BEM KUAKOCTH B OCAIKE, OTHECCHHBIN K 00BEMY OCaIKa).

B 3aBucummoctn ot 00BEMa 06p33yfomeroc;1 ocaaKa BBI6I/IpaeTCH OIITUMaJIb-

HBIM PEXXUM dKCIUTyaTaluu GUIbTpa U €ro radbapuThl, B TOM YHCIE, TUIOMAAb QUib-

TPOBAJIBHOW ITOBEPXHOCTH.
Ilpumep pacuema.
1. UcxonHble 1aHHBbIE

1. Twm )KUIKOCTH - BOJA,

2. IIpon3BoauTEILHOCTD PUIIBTpA:

W = 10000 n/4ac.

3. KonnuecTBO MexaHnnueckux npumecei B punprpyemont xuakocta: C =100

MT/J1.

4. Bpems HenpepbIBHOM paboThl puibTpa: 1 paboune cyTku, to = 22 yac.

5. JlonoJIHUTENBbHBIE TaHHBIC: IUNIOTHOCTh MAaTEpHAJIa CyXOro ocaaka pasHal.S

KI/JI,BJa>KHOCTB ocanka - /5%.

2. Pacuer rpsizeeMkocTH GUILTPA U 001Ier0 00beMa 0caaKa

Ne | Dusnueckast BenuunHa Pacuer 3HayeHue

1 |HeobOxoaumasrpsizeeMkocTh  (puiib-|0.1 (r/m)*10000 (1/9ac)*22 (dac)|22 kr
Tpa

2 |CymmapHbiii 00beM ocanka (cumra-|22 (kr) *1.2/1.5 (kr/m)/(1-0.75) |71 n

€M BJIQKHOCTb OcajiKka paBHOU 75% u
MJIOTHOCTh TBEPABIX YACTHI] PaBHOU

1.5 xr/n, ko3 durment 3amaca 1.2)

3. Pacyer mnapamerpoB (QHUJILTPOB MEXaHMYECKOH OYMCTKH (PUib-

Tpsl PMO)

CymMaphas 1iomanas GuiIbTPYIONEd TOBEPXHOCTH paBHA OTHOIICHUIO CYM-

MapHOro o0beMa Ocajka K TOJIIMHE CJIOSl OCaJKa, KOTOPbI BBIOMpAaeM PaBHBIM 5

MM. JlaHHas TONIMIMHA CJIOS OCaaKa TPATUITMOHHO BRIOUpAETCS s GUIBTPOB HU3KO-
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http://ultra-filter.ru/filters/fmo.php

ro aasienus (10 12 aT™.), UCXOJs U3 YCIOBHS MPUEMIIEMOTO Mepenajaa AaBjieHus Ha
bunbTposneMenTe - He Ooinee 2-3 aTM:

S =0.071 (m°) /0.005 (m) = 14.2 M°.

BuyTtpennuit quametp GuibTposaeMeHTa BbIOUpaeM paBHBIN TuaMeTpy BXO/I-
HOTO M BBIXOJHOTO MaTpyOkoB (uimbTpa. Jms pacxoma 10000 n/gac onTuMaibHBIHA
auameTp narpyokoB GpuiabTpa coctaisieT 60 MM.

HapyxHbiii anametp QuibTposieMenTa Bbioupaem paBHbIM 120 M.

COOTBETCTBEHHO, BHYTPEHHUH TMaMeTp Kopiiyca (puiibTpa BEIOMpaeM paBHbBIM
150 mMm.

Ucxons u3 paccunTaHHOW muionmaau (GpuibTPOBaIbHON MOBEPXHOCTH, OMpeEe-
JSIEM CYMMAapHYIO BBICOTY (PHIIBTPOIJIEMEHTOB:

14.2 (M%) / (*0.12 (m)) = 38 m.

[IpuHuMaeM BbICOTY 01HOTO (hriibTpo3niementa 0.9 m.

CrnenoBaTenbHO, JUIsl OYUCTKU BOJBI, COIVIACHO INPUBEIECHHBIM TEXHUYECKUM

ycioBusM notpedyercs 42 ¢punabTpa BEICOTOM 0K0JIO 1.4 M.

Xo BBITTOTHEHUS] PAOOTHI:

1. Pa3oOpath npumMep pacyera napameTpoB QpuiIbTpa MEXaHUUECKONH OUYUCTKU
2. Paccuntarh rpsa3e€MKOCTh (UIIBTPA MO BAPHAHTY M3 MCXOTHBIX IBIHHBIX B
Tabyuue
3. OTBETUTH Ha KOHTPOJIBbHBIE BOMPOCHI:
- laTp onpeneneHue rps3eeMKOCTH?
- Kakumu mapamerpamu onpenensieTcst Tps3eeMKOCTh GuiabTpa?
- Ot 4yero BHIOMpAETCA ONTUMAJIBHBIM PEXUM IKCIUTyaTallui PUIbTPa U €ro radapu-
ThI?

4. CnenaTth BBIBOJ

HUcxonubie naHHbBIE
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Bapuant W C
1 1100 120
2 1200 130
3 1300 140
4 1400 150

INPAKTUYECKAAPABOTA Ned

PACCMOTPETH YCOBEPIIEHCTBOBAHUME CXEMBbI
YCTAHOBKU PEHIETOK U CUT HA CTAHIUAX ADPALIUUA.

Heap padoTbl: AHAIU3UPOBATH YCOBEPIICHCTBOBAHUE CXEMbI YCTAHOBKHU pe-
HIETOK U CUT Ha CTAaHUUAX a’paluu

yMeTh:
— obecneunBaTh 0€30TKa3HYIO0 U 3((PEeKTUBHYIO pabOTy cUCTEM BOJOCHaOXKe-
HUS U BOAOOTBEJECHUS;
— BHEAPATH NEPEIOBBIE TEXHOJOTUH MPU CTPOUTENBCTBE, IKCILTyaTallud U pe-
KOHCTPYKIIUU CUCTEM BOJOCHA0KEHUS U BOJIOOTBEACHMUS;
— ONpEAeNATh U aHAJIM3UPOBATh OCHOBHBIE TEXHUKO-3KOHOMUYECKHE MOKa3aTe-
T
3HATh:
— 9KCIUTyaTalli0 COOPYXKEHUM U 000pYyIOBaHUS CUCTEM BOJOCHAOXKEHHUS M BO-
JIOOTBEJICHHUS;
— DJIEMEHTHI ABTOMATUYECKUX YCTPOUCTB, METOIbI U3BMEPEHUM, YCTPOUCTBO KOH-
TPOJILHO- U3MEPUTENBHBIX MPUOOPOB TEXHOJIOTUYECKOTO KOHTPOJIS;
— TpeOOBaHUsl OXpaHbl TPyAa, TEXHUKU O0€30MACHOCTH U MPOTUBOMOXKAPHOU Oe3-
OIACHOCTH.

Teopernueckuii MmaTepua:
B nocnennue roapl moayduiiv paclpoCTpaHEHNE CaMOOYUIIAOIINECS PEILIETKU

CTYINEHYATOro Tuma «POTOCKpHHY», IIMPOKO NMPUMEHSEMbIEe B 3apyO0eKHON MpPaKTUKE
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Y HAa HEKOTOPBIX OYMCTHBIX COOPYKEHMSAX B Poccum sl mponeKuBaHUS KaK CTOY-
HBIX BOJI, TaK W OcaAkoB. [IporexxuBaromias 4acTh 3TUX PELIETOK COCTOUT U3 JBYX
YepEeAYIOIIMXCS TAaKETOB M3 NapalIeNIbHbIX TUIACTUH - CTAIMOHAPHOTO U MOJIBH>KHO-
ro. /[Bmkenue, copepuiaeMoe MoABUKHBIMU IUIACTUHAMU, IPUBOJUT K TOMY, YTO OHH
MOJTHUMAIOT COOpaHHBIC TTPOIYKTHI (PHIIBTpAIIMK HA OJIHY CTYIEHb BBEpX. B pesyinb-
TaTe MOCJIEIOBATENbHBIX JBH)KEHUN YJIOBJICHHBIE TPUMECH MOJHUMAIOTCS 1O TOYKHU
BBITPY3KH U MOMAJAI0T HA TPAHCIIOPTED.

B nporecce skcmiyatanuu pemerok «PoTockpuny ObUIH BBISIBICHBI CIEAYIO-
[IM€ HEJOCTATKN KOHCTPYKIIUA MEXAHUYECKUX PEIIETOK:

HEJIOCTATOYHAsl MPOJI0JIbHAS U MOIepeyHas )KeCTKOCTh (PUIbTPOBAJILHBIX IIa-
CTHH;

* HEMPOIOJKUTENBHBIN pecypc padOThl MOAIIMITHUKOBBIX y3JI0B MEXaHU3MA;

* HEMPOIOJKUTENBHBIN pecypc padOoThI MJIACTMACCOBBIX HAKIAI0K.

Ha HeKoTOphIX CTaHIMSAX a’paiiul ObLTH YCTAHOBJICHBI PEIIETKH TSI CTOUHBIX
Boa RS-35 ¢ mpo3opamu 5 MM. B 11€710M KOHCTPYKIIMST PEIIETKU JIOCTATOYHO HAJEXK-
Ha, OJTHAKO B MPOIIECCE IKCIUTyaTaIllX OBbLIU BBISIBJICHBI CIEAYIOIINE HEIOCTATKU:

* MPOUCXOUIIO 00PA30BAHUE «BATIKa» U3 OTOPOCOB;

* pa3zenuTeNbHbIe MPOKIAJAKUA MEXAY GUIBTPOBAILHBIMU TJIACTUHAMHU UMEIOT
HEJIOCTATOYHYIO HAJ€KHOCTB;

* B HIDKHEW YaCTU PEIICTKU MPOUCXOJAUT YCKOPEHHBIN W3HOC JABMKYIIUXCS Ya-
CTel;

* aBapuiiHOE TPOJIaBIMBaHKE (DUIHTPOBAIBHBIX TJIACTHH KPYITHOPA3MEPHBIMH,

MaCCHMBHBIMHU IIPECAMCTaMHU.

Mecra yCTaHOBKHU:

1. Ha noctynaronieir CTOYHOM BOJIE
2.Ha oumIilleHHOM CTOYHOM BOJE

3.Ha ocanike nepBUYHBIX OTCTOMHUKOB
4.Ha npoMBITOM COPOKEHHOM OCaJIKE
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5.Ha 0CaaKE C MJIOBLIX INIOIAAOK PEKYJIbTHUBUPOBAHHBIC MJIOBLIC IJIOIIAAKA

TEXHUYECKON BOJIBI

pelueTku

nepanuseid  BOUAYX| aaporeri  BTOpUHHBIA
OTCTORHK -

NECX0NO0BKH DTCTOMHAKM

|

% uas.
l XTHENR

| @

Y
A

WNOYANOTHITEMY

METATEHKM E

TEXH. 80f3

WIOYTAIOTHATEN

DIALTP-NPECCH!

TEXH. 8043 N B Jﬂﬂﬂﬂﬂﬂﬂﬂl

Pucynoxk 2 - TlepcriekTuBHas cXxeMa YCTaHOBKH PEIIETOK M CUT Ha CTAHIIUSX

a’parum.

YcTpaHeHne yKa3aHHbBIX BBIIIE HEIOCTATKOB BO3MOYKHO ITyTEM KAK YIy4YIlICHUS
KOHCTPYKIIMHM PELIETOK, TAK U COBEPLICHCTBOBAHUS TEXHOJIOTUYECKONU CXEMBI OUUCT-
KU. B npuBeeHHON cXeMe MpEearoaraeTcs pa3MelleHue nepes OCHOBHBIMU MEJIKO-
MPO30PYATHIMHU PEIIETKAMH PEIIETOK TPyOOM OUMCTKH, HMCKITIOYAIoIlee aBapuiHbBIN
MMPOCKOK KPYNMHOPAa3MEPHBbIX MACCHBHBIX IpeAMETOB. Pacmomararommecs Bcien 3a
HHUMU TI€CKOJIOBKHU MPEIHA3HAYECHBI JIS BBIACICHUSI U3 CTOYHOW BOABI TOJBKO KpYyTI-
HOT'O MeCKa, KaMHEH, IeOHs U rpaBusi, MEPEeMENIAIOIINUXCS B MPUTOHHON YaCTH MOTO-
ka. Takum oOpa3oM, BBEJCHHUE MOTOJHUTEIHHBIX PEHIETOK M TECKOJIOBOK TIpyOOid
OUYMCTKH TO3BOJIMT CO3/aTh HambOoJjee OJaronpusiTHbIE YCIOBHS AKCILTyaTallMu pac-
MOJIOKEHHBIX 3d HUMHU MEJIKOITPO30PHBIX PEIIETOK U MECKOJIOBOK, PACCUMTAHHBIX Ha

yaepkanue cambix Menkux ¢pakuuii nmecka (0,07-0,1 mMM), 9TO, B CBOIO O4Yepeb,
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00eCIeYNUT ONTUMAIbLHBIC YCII0BUA yAaJICHUA OCaaKa M3 IMCPBUYHBIX OTCTOMHHUKOB U

€Tro IICPCKAYKHN B MCTAHTCHKU.

XOI[ BBIITOJIHCHU L pa60TI)II

1. Ilpoananu3upoBaTh yCOBEpIIEHCTBOBaHUE pabOTHI pemeéTok Tuna «Po-
TOCKPHUH»
2. Onucars NUHIUI IEUCTBUS PEIIETOK TUIIA «POTOCKpHUH»
3. Onucars MUHYCHI IPY 3KCIUTyaTallUUPELIETOK ISl CTOYHBIX BOJ
3. BBIMOTHUTH TUITOBYIOCXEMY YCTAHOBKH PEUIETOK U CUT Ha CTAHIIUIX a’pa-
LMY U CPABHUTBH C MEPCIIEKTUBHOM CXEMOM Ha pHC.2
4. OTBETUTh Ha KOHTPOJIBbHBIE BOIIPOCHI:
- B kakoM MecTe NpOUCXOAUT YCKOPEHHBIN U3HOC IBHXKYIIUXCS YaCTEH pe-
LIETOK?
- Kakoe mepornpusiTue nocnocoOCTByeTHa YAEp:KaHUE CAMbIX MEJIKUX (Ppak-
nmii mecka 0,07-0,1 mm?

5. Cnenatb BBIBOJ

IHPAKTHYECKASAPABOTA NeS

IMPOAHAJIM3UPOBATH COBEPIIEHCTBOBAHME T'HAPABJINMYECKOM
CXEMBbBI COOPYKEHUA
Hear pabGorbl: [Ipoanann3upoBaTh COBEPIICHCTBOBAHWE THMAPABIMYECKOMN
CXEMBI COOPYKEHUS

yMeTb:
— obecneunBaTh 0€30TKa3HYI0 U 3((DEKTUBHYIO pabOTy CHUCTEM BOAOCHAOMXKE-
HUS ¥ BOJOOTBEICHHS,
— BHEIPSTH NEPEOBBIC TEXHOJOTHH TPU CTPOUTEIHCTBE, IKCILTyaTallud U pe-
KOHCTPYKLIMU CUCTEM BOJOCHA0KEHUS U BOJIOOTBEICHUS;
3HATh:
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— OKCIUTyaTallli0 COOPYKEHUM U 00OpYyIOBaHMsI CUCTEM BOJOCHAOKEHHUS M BO-
JIOOTBEJICHHUS,

— TpebOBaHUs OXpaHbl TPYAA, TEXHUKHA 0€30MaCHOCTH U MPOTHUBOIOKAPHOUN Oe3-
ONAaCHOCTH;

TeopeTnuecknii MaTepua:

NHIANBUAYAJIBHBIE T PAOUYECKUE 3AJIAHUA

3aganue 1
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1-xnanan npuemHbIi; 2- GUIbTP; 3- Hacoc; 4- ra300TACIUTEIND; S-KamMepa MOIUIaBKoBast; 6- Kiia-
MaH AJIEKTPOMATrHUTHBIN; 7-U3MEpHUTENh 00beMa; 8-MHIUKATOp; - pyKaB HamopHbIi; 10- kpaH paszma-
TOYHBIN; 11- CYETUHK C JATYUKOM HUMITYJIHCOB.
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1-Hacoc;2-npenoXpaHuTeIbHbIN THAPOKIIANAH, 3-TEeXHOJOTHYECKUU (UIbTp; 4-TepMoMeTp; 5-
MaHOMETP;6-poccenb;7-MmaHoMeTp audPepeHIHaTbHBIN; 8 -QUIBTP HCIBITYEMBIH; 9-00paTHBIN Kia-
naH; 10-pacxogomep; 11-ternnoodmenHsli anmapat; 12-ruapodak; 13-camyH.

3aganue 3
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7
8
. 10

1-3aBWKKH IApOBBIE; 2-3JIEKTPOHACOCHBIN arperar; 3-MHIUKATop MoToka; 4-Guistp Tuna OI'k;
5-¢punerp-Bopooraenutens tuna ®BB unn OBI'; 6-cueTdnk XKUIKOCTH; 7-HEUTpaIM3aTop CTaTHye-
ckoro anekrpuyectBa MHCOT; §-unaukarop moroka; 9- maHomerpsl; 10-kiaman npenoxpaHUTENNb-
HbIl; 11- nerazaTop

3aganue 4

1 - 3aABMKKM 1IApOBbIE; 2 - AJIEKTPOHACOCHBIN arperar; 3 - UHAMKATOPBI NOTOKA; 4 - QUIBTP
tuna ®I'x; 5 - punbrp-Bogooraenutens tuna ®BB unu ®BI; 6 - Helfrpanu3aTop cTaTH4eCKOIro

A\,
2 W /

P

anektpuuectBa MHCOT; 7 - uHaukarop noToka; 8 - MaHOMETpPbI
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3amanue 5
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7.
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)[;/3

1 - kpaHOBBIN y3e1 3alOPHON apMaTypsl; 2 - MATPyOOK C 3ariylIKOW; 3 - CIMBHON MaTpyOoK C
{paHOM; 4 - BO3YXOCIyCKHOM MaTpyOOK ¢ KpaHOM; 5 - MAaHOMETp; 6 - CBeYa ¢ 3ariayuikoil; 7 - mueid c
IpMaTypoil; 8 - OMPECCOBOYHBIN arperar; 9 - nepeaBuKHas eMKOCTh C BOJIOM

3amanue 6

1 — mydra; 2 — ceTuatsiit GpunbTp; 3 — BcackIBarolIas JUHUSA; 4 — HACOC TPUEMHOT0; 5 — HaropHas
WHUS; 6 — QUIBTP TUApaBIUYECKUi; § — 3aaBWKKH; 9 — HanpasneHue apmwkenus asual CM; 10 — mu-
i1 cnuBa; 11 — HampaBiIeHUE IBUKEHUS.
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3apanue 7

1 — GapabaH co IIIaHTOM;
2 — CUETYHK;
3 — 3a/IBMIKKA;
10 4 — MaHOMETpBI;
5 — 3aJIBUKKa HAITOPHOU;
6 — MMHUS TIepenycKa;
7 — cucTeMa HaIlOJIHEHHUS HAcOoCa;
8 —KkJamaH TUHUM MTePEIyCKa;
9 — MarucTpaib BbIAYH;
10 — 3agBIKKa;
11 — Hacoc;
12 — punbTp-cenaparop;
13 — dunbTp THIPABINYCCKU.

3amanue 8

1- BXOJ1HOM BEHTHUJIb;

2- BXOJTHOM TITYLIED;

3- MaHOMETD);

4- pUIbTP TOHKOW OUUCTKU;
5- BEHTHUJIb;

6- MaHOMeTD;

7- BEHTUJIb ;

8- BBIXOZIHOI BEHTUIIb;

9- BBIXO/HOM IITYLIED;

10- manOMeTD;

11- punpTp TOHKON OUUCTKH;
12- BeHTWITH



3aganue 9

1 - ucnoaHUTENBHBIE TUAPOLUIIUH]IPHI;

2 - TUAPABIUYECKHUI PYJIECBOI MEXaHU3M;

3 - IpeNOXpaHUTEILHBIN KJIalaH;

4 - punbTp;

5 - mepenycKHOM KJiamaH,

6 - runpocucrema (0603HaUeHa 0OOOIIEHHO);
[ - HaCOC TUAPOCUCTEMBI;

8 - aBapuiiHbIii;
9 - knaman "UJIN";

10 - punbTp.
4
N
-
5
K1
g 3aganue 10
= ‘ K1 — rugpoknanan;b1,62 — Gaxu;
b2 ‘ KII1 — xnnaH nperoxpaHuTeIbHbIN

N | HI — nacoc mecTepHbIii;
< O1,D2 — punbTpsl;

K1

Xo BBITOTHEHUS] PAOOTHI:
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1. [Ipoananu3upoBath U pacMPpoBaTh TUAPABINUECKUE CXEMBI IO BapH-

AHTYy U3 Ta6J'II/II_IBI HUCXOOHBIX JAHHBIX, C HCIIOJIb30BAHUCM MHTCPHCT- PCCYpPCOB

2. HapurcoBaTh HHAMBHIyalbHbIE THAPABINUYECCKHE CXEMBI [0 CBOEMY Ba-
pHAHTY
3. Cuenars BBIBO

Ta6JII/H_Ia HUCXOJAHBIX JAaHHBIX.

BapuaHTsl: 1 2 3 4 5

Ne Cxem 1: 6; 2:7; 3:8:; 4:9: 5:10;

INPAKTUYECKASIPABOTA Ne6
AHAJIN3 PABOTBI KAPKACHO - 3ACBIITHOT'O ®NJIBTPA 10
PEKOHCTPYKIIUHA U ITOCJIE
Hean padorsi: [IpoananuzupoBaTh pabOTy KapKaCHO-3aCHITHOTO (PUIBTPA 110
PEKOHCTPYKIIMU U TTOCIE

yMeTb:
— obecneunBaTh 0€30TKa3HYIO0 U 3((PEKTUBHYIO pabOTy CUCTEM BOAOCHAOXKE-
HUS U BOJOOTBEICHMUS;
— BHEJPSTHh NEPEOBbIC TEXHOJIOTHH MPU CTPOUTENBCTBE, IKCILTyaTallud U pe-
KOHCTPYKIIMU CHCTEM BOJOCHAOXKEHHUS U BOJIOOTBEICHUS;
— ONpEeNeNiTh U aHATM3UPOBATH OCHOBHBIE TEXHUKO-IKOHOMUYECKHE MTOKa3aTe-
I,
3HATh:
— 9KCIUTyaTallli0 COOPYKEHUM U 00OpYyIOBaHMS CUCTEM BOJOCHAOKEHHUS M BO-
JIOOTBECHMS;
— cI0co0BI MOBBITIIEHUST A(HPEKTUBHOCTH PabOTHI JIIEMEHTOB CHCTEM BOJIOCHA0-
KEHHS ¥ BOJOOTBEACHHUS, YHEProcOeperaroife TeXHOJIOTHH;
— TpebOBaHUs OXpaHbl TPY/AA, TEXHUKHA 0€30MaCHOCTH M TPOTHBOMOXKAPHON 0e3-
OIaCHOCTH;

Teopernuecknii MmaTepua:
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KapkacHo-3aceinuoit Guibtp (K3®D) siBiisiercst pa3HOBUIHOCTbIO MHOTOCIIOM-
HBIX (DUIIBTPOB, B KOTOPBIX UCHOIB3YETCS MPUHIUI(DUIBTPALIMUB HAIIPABJICHUN yObI-
BAIONIEH KPYITHOCTHU 3€PEH 3arpy3KH.

KoncrpyknusaK3dananornuna KOHCTPYKIIMM OOBIYHOTO CKOpOro (uibTpa ¢
HUCXOJIAIIUM JBUKEHUEM BOJbI U HU3KUM OTBOJIOM ITPOMBIBHOM BOAbI. [logaua BobI
OCYUIECTBJISIETCSl TI0 CUCTEME KeJI000B. PaccTosiHue MexXIy >kenodamMu peKOMEHY-
eTCsl MPUHUMATh | M, BBICOTY IMEpeinBa MPOMBIBHBIX BOJ B OTBOISIIUN KeJI0O Haf
ypoBHeM 3arpy3ku - 300 mm. J[peHaxkHasi cucTeMa COCTOMT U3 JABIPYATHIX TPYO C
MO/JIEP>KUBAIOIIMMA TPAaBUKMHBIMU clOsiMU. BpIicoTa noanepxkuBaromux cioes 500
MM, KPYITHOCTb 3€peH oT 40 10 1 MMm.

Jii 3arpy3Ku KapKacHO-3aChIMHBIX (PUIBTPOB UCHOJIB3YIOT IPaBUil C KPYMHO-
cThI0 3epeH 40—60 MM U 1ecok ¢ KpynHOCThIO 3epeH 0,8 - 1 mm. @uibTp 3arpyKaroT
MOCJIIONHO: Ha MOJACPKUBAIOIIME TpPaBUMHBIE CIIOM TOOYEPEIHO 3arpyxa-
IOTTPaBUMHNIIECOK: NECYAHBIC YACTHLBI 3aIOJHSAIOT MEXIOPOBOE ITPOCTPAHCTBO I'pa-
BHUITHOTO Kapkaca. OO1as BeIcOTa IpaBUMHOM 3arpy3ku (kapkaca) 1,8 M, BbicOTa
MecyaHou 3achinku B Kapkace 0,9 M, clioli BOAbI HAJl TPABUMHBIM KapKacoM OKOJIO 2
M. [Torepu Hanopa B K3® opueHTHUPOBOYHO COCTABJISIOT 2-3 M.

Jist kapkaca K3® kpoMe rpaBusi MOKHO MPUMEHATH Takke eOeHb, a s 3a-
IIOJIHUTEIISI KPOME NECKA MOKHO MCIOJIb30BaTh I'PaHYJIMPOBAHHBIN TOMEHHBIN NUIAK,
KEepaM3UT, MPAMOPHYIO KpPOIIKY, aHTpauuT. OTHOIIEHHE HAMMEHBLIErO pa3Mepa 3e-
peH Kapkaca (1meOHs Wi rpaBusi) K HanOOIbIIeMy J0HKHO ObITh OT 1:2 10 1:1 (co-
IJIACHO NIPOEKTHBIM JAHHBIM).

3epHa 3anoMHUTEN TaKKe MOJIBepraloT KiaccuuKauu; s 3arpy3ku Guiib-
TPOB HCIOJIB3YIOT IPELyCMOTPEHHbIE MPOEeKTOM (pakuuu. OCHOBHBIE pacyeTHBIC
napameTpbl QUIBTPOB: CKOPOCTh priibTpanuu 10 M/4; npu GopcupoBaHHOM PEKUME
JOTYCKAeTCsl yBeIMYeHUEe CKopocTy puubTparuu 10 15 m/4. [lpu cpeanelt KOHIICH-
TpalMK B3BELIEHHBIX BEUIECTB B MCXOJIHOW Boje 20 MI/T M pacuyeTHOM CKOpPOCTH

¢unpTpanmu 10 M/4 npopomkutenbHOCTh puibTpouurkia st K3® cocrasnser 20 u.
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http://www.vodalos.ru/slovar/slova-f/filtrovanie
http://www.vodalos.ru/slovar/slova-g/gravii
http://www.vodalos.ru/slovar/slova-p/pesok

Pucynok 30.7 - Pa3pe3 ¢punsTpoBansHoit ctanimu ¢ K3C
1 — noanepkuBarolue TpaBUiHBIC CIIOU; 2 — pacHpeae/uTeabHas cucTeMa JJis BOAbl; 3
— Mmojjada BO3/yXa Mpu MPOMBIBKE; 4 — TecuaHasi 3achllKa; 5 — IPaBHIHBIN Kapkac; 6 — TpyoOua-
Tasi CUCTEMA IS TIOJA4YM UCXOJHOM U OTBEJECHHUS IIPOMBIBHOW BOJBI: 7 — MOJ1a4ya UCXOJHOU BOJBI;

8 — 0TBOJ MPOMBIBHOM BOJBI; 9 — T0/1a4a MPOMBIBHOM BOAbI, 10 — oTBOJ huasTpaTa
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KapkacHo-3acbImHOM (PUIBTPPACCUNTHIBACTCA HA MAKCUMAJIbHBIA YaCOBOMU
npuTok. [IpoMbiBKa QUIBTPOB MOKET OBITH Kak BOASHAs, TaK W BOJO-BO3IYyIITHAS.
IIpu BonstHOM mpombiBKE K3® mMpoUCXOAUT B3BEIIMBAHHME NECYAHOM 3aChINKUA B He-
MOJIBIDKHOM TPaBUWHOM KapKace Ha BCIO €0 BBICOTY, U 3arpsi3HEHHs Kak Obl OTTH-
paroTCsl ¢ MOBEPXHOCTH 3€peH Tecka u rpaBusi. [[ns npombiBku K3® MOXKHO HUCTIONb-
30BaTh GUIBTPAT WU BOAY, MPOIIEIIIYI0O OYUCTKY Ha OapabaHHBIX ceTkaxX. MIHTeH-
CHUBHOCTbH BOJSTHOW NMPOMBIBKH 20 /(c*m), MPOJAOIKUTEILHOCTh TPOMBIBKU 8 MUH.

[Ipu BOIOBO3YITHOM TPOMBIBKE MPEYyCMATPUBAETCS CACAYIOIIUN PEKUM:

1) crryck BOJIBI 1O YPOBHSI TIECKA;

2) mogava BO3/AyXa U BOJbI B T€YEHUE 5—7 MHMH: UHTEHCUBHOCTb MOJa4M BO3-
nyxa 14—16 1/(c*m?), Bomsr 6— 8 1/(c*M?);

3) mojada BOMBI C HHTEHCHBHOCTBIO 14— 15 1/(c*M°) B Tedenue 3 MuH.

Pacxon nmpombiBHOM Bojbl cocTaBisaeT 3—35% oObema ouunliieHHOM BOjbI. [le-
puoauyuecku (OJMH pa3 B JBa-TPU MecsIa) cleayeT MPOU3BOAUTH MPOMBIBKY K3D
XJIOPHOU BOJIOM € coAep:KaHuEM aKTUBHOTO XJiopa 200 mr/i.

Oddekt ynanenus B3Becu akTUBHOTO mia Ha K3®, B COOTBETCTBUU C pe3yJib-
TaTamMu MPOBEAEHHBIX UCCeA0OBaHuM, npeamnonaraercs Ha 80% mpu UCXOAHON KOH-
nentpauun B3Becu 10 20 mr/n; camxenue BIIKmonn wa 70% npu BIIK ucxomHoit
Boxbl 10—15 mr/m.

K3® M0xkHO MPUMEHSITH Il TOOYUCTKH KaK OMOJIOTMYECKH OYHUIIEHHBIX T'O-
POJICKUX U TIPOU3BOACTBEHHBIX CTOYHBIX BOJI TaK W HEHUTPAIM30BAHHOTO OOIIETO
CTOKAa MAlIMHOCTPOUTENIBHBIX 3aBOJI0OB. K3® MOryT MCHONB30BaThCS TaKKe B Kade-
CTBE JeHUTpUPUKATOpOB. [Ipr 3TOM aMMOHMITHBIN a30T MPEABAPUTEIHHO BOCCTaHAB-
TUBaeTCS OMOXUMUYECKUM MYTEM JI0 HUTPUTOB U HUTPATOB, KOTOPHIE B CBOIO OYe-
peab B nenutpudukaropax tuna K3® npeppaiaiorcs B MOJEKYJISIPHBIN a30T, mepe-

XOJAIIUI B aTMOchepy.
X0 BBITIOJTHEHUST PA0OTHI:
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1. [Ipoananu3upoBath pabOTy KapKaCHO-3aChITHOTO (PUIbTpa A0 PEKOH-
CTPYKIMHU U MOCTE

2. HapucoBaTp kKapkacHO-3aChIITHOTO (HUIBTpa

3. Onucatp MII0CH 1 MUHYCHI TPOMBIBKH KapKaCHO-3aChIITHOTO (GUIbTpa
110 BapUAHTY TAOJMIIB UCXOTHBIX JaHHBIX

4. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI:

- I'ne mpumensiercst K3D?

- Kakoiimarepuan npumenstoT ais 3arpy3ku K3d?

- Uemy paBHbI iotepu Hanopa B K3D?

5. CrnenaTts BBIBOJ
Tabnuia UCXOIHBIX TAHHBIX:
Ne Bapuanra: 1 2
[IpombiBKa (GUIBTPOB Bonsanas Bono-Bo3nymiHas

INPAKTUUYECKASIPABOTA Ne7
MMPOAHAJIN3UPOBATBH MEPOITPUATUAMMU 11O NOBBIINEHUTO
IOPEKTUBHOCTU PABOTHI BOAOCHABXKEHUSA
Hean padorei: [Ipoanann3upoBaTh MEPONPUATHSIMU IO TOBBIIEHUIO YD Pek-
TUBHOCTU PabOThI BOJOCHAOKEHUS

yMeTb:

— obecneunBaTh 0€30TKa3HYI0 U A((HEKTUBHYIO pabOTy CHUCTEM BOAOCHAOMXKE-
HUS ¥ BOJOOTBEICHHS,

— BHEJIPSTH NEPEOBbIC TEXHOJIOTHH MPU CTPOUTENHCTBE, IKCIUTyaTallud U pe-
KOHCTPYKLMHU CUCTEM BOJOCHA0XKEHUS U BOJIOOTBEICHUSI.

3HATh:

— 9KCIUTyaTalli0 COOPYKEHUM U 00OpYyIOBaHMS CUCTEM BOJOCHAOXKEHHUS M BO-

JIOOTBECHHSI,
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TeopeTnyeckuii MaTeprall:

KauecTBO mosryuacMoM HaceJIe€HUEM NMUTHEBOM BOJbI 3aBUCUT OT Ka4eCTBA pa-
OOTBI CYIIECTBYIOIINX CUCTEM BOJOCHAOKeHus. Vcmonb30BaHue yCcTapeBIINX TEXHO-
JIOTHiA BOJIOTIOATOTOBKY M 3HAYUTEIBHBIM M3HOC 000PYIOBAHHUS CYIIECTBYIOIIUX CHU-
CTeM BOJOCHAOKEHHsSI J1eJaeT HEOOXOIUMBIM YACIUTh 3TOMY HANpaBICHUIO camMoe
HpUCTATIFHOE BHUMAHUE.

O603HaYNM CIEAYIOUIUE MEPOMPHUSNTHUS MO MOBBIIICHUIO 3()(HEKTUBHOCTH pa-
OOTBI CHCTEM BOJOCHAOKEHUS .

— TMOoBbIIIeHNE YPPEKTUBHOCTH PabOThl CYIIECTBYIOIIMX CKBAKUH U CTPOM-

TCJIBCTBO HOBBIX,

YCTPOMCTBO 30H CAHUTAPHOW OXPAHBI 2-TO U 3-TO MO5CA;

— YJIy4lI€HUE COCTOSHUS BOJOPA3BOAAIINX CETEM;

— TOUCK aJbTEPHATUBHOIO UCTOUYHUKA BOJAOCHAOXKEHNUS;

— YCTPOMCTBO BBICOKOYACTOTHBIX MpeoOpa3oBaTesiel IMO3BOJIUT COKPATUTh
HENPOAYKTUBHOE UCIOJIb30BAHUE JIEKTPOIHEPTUU U HACOCHOTO 00OPYIOBaHMs, IO-
BBICUT KQ4e€CTBO YCIIYT BOJOCHAOXKEHUS (MIPU CHUKEHHUU J1aBJICHUS B CETU aBTOMAaTH-
YECKOE MOBBILIEHUE J10 33JaHHOTO YPOBHS), & TaKX€ YMEHBIIUT BEPOSITHOCTH BO3-
HUKHOBEHHS THIPABIMYECKUX YIapOB B CETU BBHUY IIJIABHOTO ITyCKa HACOCOB;

— MOJEpPHHU3ALNS CUCTEMBI BOJIOCHAOKEHUS MPEAINOoaraeT yCTaHOBKY COBpe-
MEHHOT0 00OpYyJIOBaHUSI Ha HACOCHBIX CTaHIMIX, pe3epByapax, yCTaHOBKax o0e33a-
paXMBaHUSI.

MeponpusaTrs 1o yIy4lI€HUIO COCTOSIHUS BOJOPA3BOIAIIMX CETEH CBSA3AHBI C
TEM, YTO 3HAYUTEIbHAS YacCTh CETEW M3HOIIECHA W TpeOyeT KalUTaJIbHOIO PEeMOHTa
WJIV 3aMEHBI.

Meponpusatus 1O TOUCKY aJbTEPHATUBHOIO MCTOYHHMKA BOJOCHAOXKEHUS

mpeAmnoJgararoT IMpou3BOJACTBO I'€OJIOIropa3sBCI0YHbIX pa60T.

Xo BBITOTHEHUS] PAOOTHI:
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1. IToaroToBuTh pedepar ¢ MEPONPUATUSIMU TO MOBBIIIEHUIO 3PPEKTUBHOCTH
paboThbl BOAOCHA0XKEHHS HACEIEHHOTO ITYHKTA I10 MPOIUCKE CTYACHTa

2. HarucaTh CKOJIBKO JIET SKCIUTyaTUPYeTCs BOJIOCHAOKEHUS HACEIEHHOTO
MyHKTa

3. B xakoM rojty mpoBoAMIach PEKOHCTPYKIIHS U YTO UMEHHO

4. BBITOIHUTH MpeJIaraeMylo CXeMY OUHUCTHBIX COOPYKEHUIBOJOCHAOKECHHUSI
HACEJICHHOTO IyHKTa

5. OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI:

- Cpok cirykObI CTaTbHBIX TPYO 1O HOPMATUBY ?

- VI3 kakux BOJHBIX MCTOYHHUKOB OYyJIE€T BBIIIOJIHEHA MpeJiaracmMasi cxema

OYHUCTHBIX COOPY>KEHUHN BOIOCHAOKECHHS?

6. CenaTh BBIBOI

MNPAKTUYECKASPABOTA Ne8
MMPOAHAJIM3UPOBATH MEPOITPUATHUSA 11O NIOBBILHEHUTIO
IOPEKTUBHOCTHU PABOTHI BOAOOTBEJIEHUSA
[{ens paGoThI: MPOAHATM3UPOBATH MEPOIIPHUSTHS 110 TOBBITIICHUIO () PEKTUBHO-
CTHU paOOThI BOJIOOTBEICHUS
yMeTh:

— obecneynBaTh 0€30TKa3HYI0 U A(h(HEKTUBHYIO pabOTy CHUCTEM BOJOCHAOMXKE-
HUS 1 BOJOOTBEICHMUS;
— BHEJIPSTH NEPEOBbIC TEXHOJIOTHH MPU CTPOUTENHCTBE, IKCIUTyaTallud U pe-
KOHCTPYKIIMU CHCTEM BOJOCHAOXKEHHUS U BOJIOOTBEICHUS;
— ONpEeNeNsiTh U aHAIM3UPOBATH OCHOBHBIE TEXHUKO-IKOHOMUYECKHE MTOKa3aTe-
T,
3HATh:
— 9KCIUTyaTallli0 COOPYKEHUM U 00OpYyIOBaHMS CUCTEM BOJOCHAOKEHHUS M BO-
JIOOTBECHMS;
— c1oco0bl MOBBIIEHUS 3(DPEKTUBHOCTU PAOOTHI JIIEMEHTOB CUCTEM BOJOCHAO-
KEHHS ¥ BOJOOTBEACHHUS, YHEProcOeperaronife TeXHOJIOTHH;
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— TpeOOBaHUsl OXpaHbl TPyAa, TEXHUKU 0€30MACHOCTH U MPOTUBOIOKAPHOU 0€3-
OIMACHOCTH;

TeopeTnyecknuii MaTepUaI:

J{nst cHUKEHUs 3arps3HEHUs] BOJHBIX OOBEKTOB HEIOCTATOYHO OYMIIICHHBIMHU
X03IMUCTBEHHO-OBITOBBIMU CTOUYHBIMU BOJIaMH HEOOXOJIMMO TIJIAHUPOBATh MEPOIPHSI-
THSI TIO TIOBBIICHUIO 3G (PEKTUBHOCTH PabOTHI CYIIECTBYIOIIMX OYHUCTHBIX COOPYXKE-
HUM KaHaJIu3aluM, B TOM YHCIIC:

— pa3paboTKa MPOEKTHO-CMETHOM JOKYMEHTAIIMH I10 IMOBBIMICHUIO 3¢ deK-
TUBHOCTH PabOTHI CHCTEM BOJIOOTBEICHHUS;

— PEMOHTHO-CTPOUTEINIbHBIE PAOOTHI MO 3aME€HE OO0OpYAOBaHUS HACOCHBIX
CTaHIIMM;

— KANUTAJIbHBIN PEMOHT KaHAIM3AIMOHHBIX CETEH, CTPOUTEIILCTBO HOBBIX;

— PCKOHCTPYKIMA OUYHMCTHBIX COOp}I}KCHI/Iﬁ KaHaJIn3aluu.

1. loaroroBuTh pedepar ¢ MEPONMPHUATUSIMU MO TOBBIIIEHUIO 3PHEKTUBHOCTH
paboTHI CUCTEM BOJOOTBeACHUS T. UensOuHcKa.
2. 3apucoBaTh CYLIECTBYIOIIYIO U mpemiaraemyto cxemy paborst OCK r. Yens-

OWHCKa

X0 BBITIOJTHEHUST PA0OTHI:

1. IToarotoBuTh pedepart ¢ MEPONIPUATHUSIMHU 10 TOBBIIEHUIO YPPEKTHBHOCTH
pabOThI CUCTEMBI BOJIOOTBEICHHUS HACEIEHHOTO MyHKTA (110 MPOIMUCKE CTYACHTA)IIO
oOpasmy puc.l u puc. 3

2. Hammcath CKOJIBKO JIET SKCIUTYaTHPYETCS CHCTEMaBOIOOTBEACHUS HACEIICH-
HOTO TTyHKTA

3. B xakoM roty mpoBoAMIIach PEKOHCTPYKITUS U UYTO UMEHHO
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4. BBITIOTHUTHCXEMY OYUCTHBIX COOPYKEHUHBOIOOTBEICHHUSI HACEIIEHHOTO
MTyHKTA
5. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
- Hanmumure 10 6ecTpaHIlieHBIX CITOCOOOB MPOKIAJAKK TPYOOIIPOBOAOB?

6. CenaTh BBIBOI
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