MuHucTepcTBO 00pa3oBaHus U HayKu YenssOuHCKON 00IacTu
INocynapctBenHoe OroakeTHOE MpodhecCHOHANTBHOE 00Pa30BaATENbHOE YUPEKICHUE
«HOKHO-Y pasIbCKUH rOCY1aPCTBEHHBIN TEXHUYECKUHN KOJLJICAMAK»

MeToanyeckne peKOMEeH AU

I10 BBINMIOJTHCHU IO MPAKTHYICCKUX paﬁoT

IIM 02 DKCILTYATAIIUSI CETEA U COOPYKEHUM BOJOCHABXEHUS 1
BOAOOTBEAEHUA

TEMA 1.4 PEKOHCTPYKIUSA CUCTEM BOAJOCHABXXEHUSA 1 BOAOOTBEJIEHUSA

JUISL CTYICHTOB

cunerpansHOoCcTH 08.02.04 BonocHa0xeHne 1 BOIOOTBEICHUE

(YueOnsrit ian 2020)

Yenaouuck 2020



AKT COTI'VIACOBAHUA

HA MeTOJNYeCKHe PEKOMEeHAALMHU 110 BbINOJTHEHHUIO PAKTHYeCKUX pador
no IIM 02 Dkcniyaranus cereil H COOpYKeHH BOAOCHA0KeHHUS U BOJ0OTBeIeHHS
Tema 1.4PexoHcTpyK1Ms cucTeM BOJIOCHAOXKEHUS U BOJOOTBEACHUS

pa3paboTaHHBIIA CTYIEHTOB 04HOU (hopMbI 00y4ueHus o cnenuanbaocT 08.02.04
BonocHabkeHue u BOIOOTBEICHUE,
npenogasatenieM ['BIIOY «HOxHo-Ypanbckuii rocy1apcTBEHHBIA TEXHUYECKUN KOJIIIEIAK)
Epumosoi U.H.

MeTtonudeckne PEKOMEHJAIWH IO BBIMOJTHCHUIO TPAKTUYECKUX PadOT MperHa3HAYCHBI
JUTSI CTYJICHTOB OYHOM (opMbl 00yueHus coctaBieHa B cootBercTBur ¢ ®I'OC mno crnenuanabHOCTH
CIIO 08.02.04 BonmocuabkeHHe U BOJOOTBEACHHE.

JlaHHBIE METOJMYECKHe PEKOMEHJIAIIMH COOTBETCTBYET COBPEMEHHBIM TPEOOBAaHUSAM K
YPOBHIO MOJTOTOBKH CTYJIEHTa CPEIHEro Mpo(ecCHOHATHHOTO y4eOHOTO 3aBE/CHUS B OBJIAJICHUH
podecCHOHATEHBIMI KOMITETEHITUSMHU 110 CHeIHaTbHOCTH BogocHaOkeHre 1 BOJIOOTBEICHHE.

Meroanueckre PEeKOMEHIAIMN COJCPKAT TMOSCHUTEIBHYIO 3alMCKy, W38 MPaKTHYECKUX
paboT ISt TPAKTUIECKOM pabOThI CTYACHTOB.

Meroanueckre PEKOMEHAIMH 1O BBITTOJTHEHHIO TPAKTUYECKUX padOT MpeiaraeTcs uc-
MOJTH30BATh JIJISI TPOBEACHUS MPAKTHUYECKUX 3aHATUN CO CTYJCHTaMHU, a TaK K€ JIJIsI CaMOCTOSITEIb-
HOT'O M3YUYEHUS CTYACHTAMH MPAKTUICCKON YaCTU AUCITUTIIIUHBI.

Meroauueckre peKOMEHAIIMU MOTYT UCIIOJIb30BaTh CTYACHTHI, 00yJaronuecs Mo CIelu-
anpHOCTH CITO 08.02.04 BomocHnabxxenue u BogooTBeneHue (6azopas moarotoska) KOYpI'TK ou-

HOH (hOpMBI OOYUCHHUSI.

«ApxuTekTypHas  Macrepckas
A.A. Mapkirerep




HOACHUTEJIBHAA 3AIIMCKA

Metoauyeckue peKoMeHAAIMU M0 BBIMOJHEHUIO TpakTUueckux padot no [IM
02 Dkcrutyaranusi ceTell U COOpyKEHUU BOJOCHAOKEHUSI U BOJIOOTBeAeHus, Tema 1.4
PekoHCTpyKITHS CUCTEM BOJOCHAOKEHHUS M BOJOOTBEICHHUSIPEIHA3HAYCHBI JIs1 00Y-
yaronuxcs no cnenuaibHoctu 08.02.04BonocHabxeHne 1 BOAOOTBEAEHUE.
[TpakTueckue 3aHATHS SBIAIOTCS BaxkHbIM 31eMeHToM MJIK. B mporecce
BBITIOJTHEHUS MPAKTHYECCKUX padOT 00ydYaroIHuecss CUCTEMATU3UPYIOT U 3aKPEIUISIIOT
NIOJTyYCHHBIE TEOPETUUECKHE 3HAHUS, Pa3BUBAIOT WHTEIUICKTYadbHbIC U Mpodeccuo-
HaJIbHBIC YMEHUS, POPMHUPYIOT JIEMEHTBI KOMITETEHITUHA Oy XYIITUX CIICIIUATUCTOB.
MeTtonuueckne peKOMEHJIAIMKA TPEIHAa3HAYCHBI JUIsl OpraHWU3alliHd BBIMOJIHE-
HUSl TpakTHYecKuX pabot mo Teme 1.4 PeKOHCTpYKIMS CHCTEM BOJOCHAOKCHUS U
BOJOOTBEICHUS.
[Iporpammoii mpeaycMOTPEHO BBINMOJIHEHUE 8 MPAKTHUECKUX padoT, HaIpas-
JICHHBIX HA (POPMUPOBAHUE ITEMEHMOE CEOYIOUUX KOMNEMEHUUIL:
OK 1. BriGupaTs criocoObl pemnieHus 3ajaad npodeccuoHaabHON eI TeIbHO-
CTH, MPUMEHUTEIBHO K PA3JTMYHBIM KOHTEKCTAM.
OK 2. OcymiecTBisTh MOUCK, aHAIN3 U HHTEPIIPETALNI0 HHOPMAIIHK, HEO0O-
XOJIMMOM J1JIs1 BBITIOJIHEHHUS 3a/1a4 MPOPECCUOHATIBHOMN JAESITEIIbHOCTH.
OKS3. [IlnanupoBaTh U pealM30BBIBATH COOCTBEHHOE MPOGECCHOHAIBLHOE U
JUYHOCTHOE Pa3BUTHE
OK 4. PaboTaTh B KOJJIEKTUBE W KOMaH[e, 3P(HEKTHBHO B3aUMOICHCTBOBATH
C KOJJIeraMu, pyKOBOJICTBOM, KIINEHTaM
OK 09. HUcnonb3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B MPO(PECCUOHATLHON
JESITETHbHOCTH.
IIK 2.3 KontponupoBaThk co0JII01€HUE TEXHOJIOTHYECKUX PEKUMOB MPHU-
POIOOXPaHHBIX 0OBEKTOB, COPOCOB CTOYHBIX BOJI, COOJTIOICHUE
HKOJIOTUYECKUX CTaHJIaPTOB M HOPMATHBOB

I[K 2.2 O1ieHNBaTh TEXHUYECKOE COCTOSIHUE CUCTEM U COOPYKEHHUH BO-



NOCHAOXKEHUS U BOAOOTBEACHUS
yMeEThb:
- oOecrieunBaTh 0€30TKa3HYI0 U AP (HEKTUBHYIO PabOTy CUCTEM BOJOCHAOKEHUS
¥ BOJIOOTBEJICHHS,;
— BHE/IPATH TEPEIOBBIE TEXHOJOTHH MPHU CTPOUTEIBCTBE, IKCIUTyaTallud U pe-
KOHCTPYKITUU CHCTEM BOJOCHAOKEHUS U BOJIOOTBEICHIS;
— OTIPE/ICTATh U aHAJU3UPOBATh OCHOBHBIE TEXHHUKO-DKOHOMHYECKHE TOKa3aTe-
v,
3HATh:
— AKCIUTyaTaIMI0 COOPYKEHUH M 000pYyJIOBaHUS CHCTEM BOJOCHAO0KCHHS U BO-
JOOTBE/ICHUS;
— AJIEMEHTHI aBTOMAaTHYECKUX YCTPOHUCTB, METOJIbI U3MEPEHHH, YCTPOHCTBO KOH-
TPOJIHO- U3MEPUTENBHBIX IPHOOPOB TEXHOIOTUIECKOTO KOHTPOJIS;
— OCHOBHBIE€ MPHUHIUIBI aBTOMATH3aIUU JIEMEHTOB CHUCTEM BOJOCHAOKEHUS U

BOAOOTBCICHUA,

METOJIMKY ONPE/ICIICHUS] OCHOBHBIX TEXHUKO-YKOHOMHUYECKUX IMOKa3aTelei;

- criocoObl MOBBITIIEHUS 3P(HEKTUBHOCTH PaOOTHI AJIEMEHTOB CHCTEM BOJIOCHA0-
’KCHHS U BOJIOOTBEJICHUS, YHEProcOeperaromne TeXHOJIOTHH;

- TpeOOBaHUs OXpaHbl TPyAa, TEXHUKH 0€30MaCHOCTH U IIPOTUBOTIOKAPHON 0€3-

OITIaCHOCTH.



[lepedeHb npakTHUEKUX padboOT

IIM 02 DxcniryaTanusi ceTeil 1 COOPYKeHUil BOAOCHA0KEHUsI M BOJAOOTBEIeHUS
Tema 1.4 PeKOHCprKHHH CHUCTEM BO)IOCHaﬁ)KeHI/Iﬂ H BOJ0OTBCACHUSA

crenuaibHOCTh 08.02.04 BomocHabdxeHUE M BOTOOTBEICHUE

(6a3oBas MOJTOTOBKA)

Ne mpakTuueckoit Kon-Bo
HanmenoBanue dopmar
paboThI 4acoB
PekoHCTpYKIHS cUCTEM BOJOCHA0KEHUSI U BOJIOOTBEICHHUSI
[IpakTuueckass | AHATU3PEKOHCTPYKIIUH COOpYKEHUMN Ad 4
pabota Nel CTaHIIMU OYMCTKHU BOJIBI.
[Ipaktuueckas | AHanu3 3¢(EeKTUBHOCTH pPabOThl CTaH- Ad 9
pabota Ne2 IIUM 110 OTAEJIBbHBIM ITOKA3aTEIISIM.
Paccuurate yBenuueHHUE TPOU3BOJIU-
TEJILHOCTH OYHCTHBIX COOpPYKEHUH 3a
IIpakTrueckas .
CUET MCIOJIb30BAHUS  TOHKOCJIOWHBIX A4 2
pabota Ne3
AJICMCHTOB M TIOBBIIICHUS TPS3EEMKOCTH
buUIBTPOB.
PaccMoTpeTh yCOBEpIIEHCTBOBAHUS CXE-
[IpakTrnueckas
Mbl YCTAHOBKM PEIIETOK W CUT Ha CTaH- A4 2
pabota No4
IUSIX ad’pallvu.
[Ipaktuueckas | [Ipoananu3upoBaTh COBEPUICHCTBOBAHUE Ad 2
pabota Ne5 TUJIPABINYECKON CXEMBbI COOPYKEHUS
[Ipaktuueckas | AHanu3 pabOThl KapKacHO — 3aCBIITHOTO Ad 2
pabota Ne6 ¢bunabTpa 10 PEKOHCTPYKIIMHU U TOCTIE.
[Ipoananu3upoBaTh MEPONPUATHS TIO TIO-
[IpakTrueckas
BBIIICHUIO 3((PEKTUBHOCTH pabOThI BOIO- A4 4
pabora Ne7
cHaOKeHUsI.
[IpoaHanu3upoBaTh MEPONPUSATUSIMHU TIO
[IpakTrueckas
MOBBIMIEHUIO 3(PPEKTUBHOCTH PAOOTHI BO- A4 2
pabora Ne®
JOOTBOJIOOTBEICHUSI.
Bcero: 20 gaca




TPEBOBAHHUSA K OPOPMJIEHHUIO OTYETA
Kaxknas oryeTHasi padoTa 10/15KHA COACPKATD:

Homep 1 Ha3BaHuE NPAKTUUYECKON pabOThI
enb paboThl
CxeMmbl, rpaduKH, pacyeTbl C pe3yJibTaTaMu

OTBeTHI HA KOHTPOJIBHBIC BOITPOCHI

o~ w D e

BriBo o pabote

Kaxmas otdyerHas pabora nomkHa OBITh aKKypaTHO oopMiieHa W BJIOKEHa B
nanky ¢ ¢ainamu. OT4EeT MOKHO BBITIOJHATH B PYKOITMCHOM BapHUaHTE WM C MPHU-
menenneM [1K. TlepBriit ¢aiin B manke J0KEH COJIEpKaTh TUTYJIbHBIN JIUCT yCTa-
HOBJICHHOTO oOpasna (mpwioxenue A). Kaxmas otyeTHas paboTa MOAMUCHIBACTCS
npernojaBaTeieM nocyie €€ 3alUThl U XPAaHUTCA B MaNKe y CTYyAEHTa 10 KOHIA Te-
KyIIero cemectpa. B KoHIle cemecTpa CTyJeHT 00513aH cAaTh MarKy cO BCEMU, MOJ-
NUCAaHHBIMH TIperojaBaTesieM, paboTaMu U MOJIYYUTh 3a4eT MO MPAKTUYECKUM pa-
06oTaM 3a ceMmecTp. 3ayeT MO NMPAKTUYECKUM paboTaM 3a CEMECTp CTaBUTCS IpPHU

HaJIMYHHK B IIAIIKEC BCECX OTUCTHBIX pa60T, IMPOBCACHHLIX B I'PYIIIIC.



Kpurepuu oueHKH 0TYETHBIX padoT

Kpurepunu Ouenka

Pe3ynbTaThl NPaKTUYECKUX 3aHATHN 3aHECEHBI B CXEMBI,
TaOJILIBI, pAaCYEThl U CJENaH HEOOXOJUMBINA aHaIu3, Mpa- OTnuaHO
BUJIBHO JaHbl IUCbMEHHBIE OTBETHI HA KOHTPOJIBHBIE BO-
IPOCHI, MPABUIBHO BBIMOIHEHBI CXEMbI, TAOIUIIbI, pacyue-
ThI U CJI€JIaH BBIBOJI

Pe3ynbTaThl MpakTUYECKUX 3aHATUMA 3aHECEHBI B CXEMBI,
TaOJIMIIBI, pACUEThI, HE CAeIaH aHaJIN3, HE TOYHO JaHBI Xoportio
MUCbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI, TTPABUIIb-
HO 3apUCOBaHbI CXEMBbI, TAOJIUIIBI, PACUETHI U C/ICIIaH BbI-
BO/JI

P€3yJII)TaTI)I IMPAKTUYCCKUX 3aHITUN 3aHECCHbBI B CXEMBI,
Ta6JII/IIIBI, pacdcCThl, HC CACIIAH aHaJIn3, HC TOYHO HAHbI yI[OBJICTBOpI/ITCJIBHO
IMMCBMCHHBIC OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI, HC IIpa-
BUJIbBHO 3apHCOBAHbI CXCMEI, Ta6J'II/II_IBI, pPacuCThl U HC TOY-
HO CACJIaH BBIBOJ

Pe3ynbTaThl mpakTHUECKUX 3aHATUN HE 3aHECEHBI B CXeMbI, | HeymoBieTBopuTEb-
TaOJIUIIBI, paCUEThI, HE C/IeJIaH aHaliu3, HE JaHbl TUCH- HO

MEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, HE MPABHIIBHO
3apUCOBAHBI CXEMBbI, TAOJIHUIIbI, PACUETHI U HE CJICIaH BbI-
BOJ




INPAKTHYECKAS PABOTA Ne 1
AHAJIM3PEKOHCTPYKIIMU COOPYKEHUMN CTAHIIUU OUUCTKH

BO/JIbI
esab padoThl: AHATU3PEKOHCTPYKIIMU COOPYKEHUN CTAHIIUM OUYUCTKHU BOBI

yMeThb:
— obecneunBaTh 0€30TKa3HYyl U 3(PGhEeKTUBHYIO pabOTy cuUCTeM BOAOCHaOXe-
HUS ¥ BOJOOTBEICHUS;
— BHEAPATH NEPEIOBbIE TEXHOJOTUU MPU CTPOUTENILCTBE, IKCILTyaTallUk U pe-
KOHCTPYKIIMHM CUCTEM BOJIOCHA0KEHUS U BOJIOOTBEICHHUS .
3HATh:
— DKCIUTyaTalui0 COOPYKEHUN M 000pYJIOBaHUS CHUCTEM BOJOCHAOXEHHS U BO-
JIOOTBEJICHUS;
— croco0bl TOBBIIEHUST YOPEKTUBHOCTH PabOTHI JIIEMEHTOB CHCTEM BOJIOCHAO-
KEHUS U BOJIOOTBEACHUS, IHEprocOeperaroniue TeXHOJIOTHH;

— TpeOOBaHUsl OXpaHbl TPyAa, TEXHUKU O0€30MaCHOCTH U MPOTUBOIOKAPHON 0€3-
OITACHOCTH.

TeopeTnueckunii MaTepuai:

PexoHCTpYKITHS COOpYKEHUM Il OUUCTKU BOJIBI SIBJSIETCS OJHUM W3 HEOOXO-
JTUMBIX 3JICMEHTOB MHTEHCU(UKAITUH TIPOIIecca MPOU3BO/ICTBA.

BaspupyeMbIx1niecKkoI0BKaxmeCcoK 10 JIJIMHE TTECKOJIOBKH yAISIETCS MECOK, KaK
paBWIO, C MPUMEHEHUEM CHCTEM THApocMbIBa. Kak mokasana mpakTuka 3KCIuryaTa-
IIMH, TaHHBIC CUCTEMBI HE 00CCIICYMBAIOT MOJTHOTO YAAJICHUS TIECKa, YTO MPUBOJHT K
HEOOXOJIMMOCTH TIEPHUOJMIECCKOTO OIMOPOKHEHHUS IMECKOJIOBOK W OYHUCTKH MPUSIMKOB
BpyuHy10. JlanbHelIee yIajleHue Mmecka U3 caMou MECKOJIOBKH MPOU3BOAUTCS TH-
poasieBaTopamu. [IpuMeHeHNE THAPOIIEBATOPOB YHEPrOEMKO U TPEOYET JOCTATOYHO
OOJBIINX 00BEMOB TEXHUYECKOM BOABL. [loirygaemas B pe3yibTaTe IECKOBas ITyJIbIia
MOXET OBITh T10JIaHa TOJIPKO Ha IMECKOBBIC IIomaaku. Kpome Toro, mpoduns aspu-
PYEMBIX MECKOJIOBOK YaCTO HE ONTHUMAJICH JJIsl OPTaHW3alMU BPAIICHUS KUIKOCTH B
MOMEPEYHOM CECUCHUH.

Jns ycTpaHeHUs JTHUX HEIOCTaTKOB HEOOXOJMMO OCHAIIATh IE€CKOJI0BKU

HaJIe’)KHOM cucTteMor cOopa M yJaJeHus Mecka, B HEKOTOPBIX CIydasiX ONTUMH3UPO-



BaTh npoduib. s cobopa u crpedaHus necka B MPUSMOK HamOoJiee palloOHAIBHO
MPUMEHEHATh IIHEKOBBIE CHCTEMbI, KOTOPbIE HapALy C HAJEKHOCTBIO TPEOYIOT MH-
HUMAJIbHBIX CTPOUTEIBbHO-MOHTAXHBIX paboT mpu yctaHoBke. Ilecok ynansercs mo-
IPYKHBIM HAaCOCOM CO CIELMAIBHBIMU YCTAaHOBOYHBIMH aKCECCyapaMu, MPENSATCTBY-
IOIIMMHU ITyCKYy Hacoca Ha KOHUEHTPUPOBAHHOW MECKOBOW MyJIbIIE. JTa cXeMa IM03BO-
JS€T B JalbHEHIIEM MCHOJb30BaTh COBPEMEHHBIE THIIPOKIACCU(PUKATOPHI ISl MPO-
MBIBKH M€CYaHOU (paKiuu.

KOHCTpYKTHBHO IIHEK BBINNOJIHAETCS C YKJIAAKON B CYIIECTBYIOLIUNA MPOJOIb-
HBII NPHUAMOK. DJIEKTPOJBHUIaTEb MOXKET YCTAHABIMBATHCS B MOTPYKHOM HCIOJIHE-
HUU C KPEIJIEHUEM K CYIIECTBYIOIIUM 3JIEMEHTAM KOHCTPYKLIHMH BXOAHOTO YCTPOWi-

CTBa IICCKOJIOBKH.
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Pucynoxk 1 - IIpogonbHbIi pa3pe3 adpupyeMoil IECKOIOBKHU € THAPOKIAcCUDU-
KaTOPOM:

1 — runpoknaccudukaTop; 2 — MHEK A OTMBIBA U YJalIeHUs Tecka; 3 — HallOPHBIN Tpyoo-
MIPOBOJI MECKOMYJIBIBI Ha Tupokiaccudukarop; 4 — cOop OTMBITOTO MecKa B KOHTEiHep; 5 — pac-
NpeJenuTeNbHbIA JOTOK OTAEICHUN MEeCKOJIOBOK; 6 —I0/1aua BO3yXa B CHCTeMY; / — aspupyemas
MIECKOJIOBKA; 8 — COOPHBII JIOTOK OT/EJIEHUI MECKOJIOBOK; 9 — IIHEK C 3JeKTPOJIBUTATENEM II0-
rpykHoro tumna; 10 — npusmok ans coopa necka; 11 — BcacwiBaronmii TpyO6onpoBo Hacoca; 12 —

MOTPY>KHOM Hacoc yaneHus necka; 13 — Tpy6orpoBoJ1 Tps3HBIX BOA



ABPOTEHKHM Ha COBPEMEHHBIX CTaHIUSIX — Haubojee pachpoCTpaHEHHBIE CO-
OpYXCHHsI OMOJOTHYECKON OYMCTKH, CaMble KPYITHBIE M JSHEPro3aTpaTHBIC €MKOCT-
HbIE€ COOPYXKEHHUSl CTAHLUMWA OYHMCTKM CTOYHBIX BoJ, Ha cramum Ouosormyeckoit
OUUCTKU YAQJISIETCS HE TOJBKO OCHOBHAS Macca OPraHUYECKUX 3arpsi3HEHUH, HO U
o0ecreynBaeTcss OYMCTKAa OT COEIMHEHMI a30Ta M OCHOBHOW YacTU COEAMHEHHUH
dochopa. TexHHYECKHE M TEXHOJOTUUYCCKHUE PEIICHUS, PUHSITHIC I a3pOTCHKOB,
BO MHOTOM OIPECIISIIOT KaK Ka4eCTBO OYMIIICHHON BOJIbI, TAaK U SHEPTCTUYCCKUEC Xa-
PaKTEPUCTUKN CTAHIIMA OYUCTKU B IIeJIOM. [103TOMY WX PEKOHCTPYKIIUS, C OTHOU
CTOPOHBI, SIBJISIETCS HauboJiee CIOKHOM M 3aTpaTHOM 3ajayel, a ¢ Apyrod CTOPOHBI,
NpH MPUMCHEHUH COBPEMEHHBIX PEIICHHH OO0ECIeYUT KaK CHIDKCHHE JHeprosarar,
TaK M CYIIECTBEHHOE YJyUIICHUE KaueCTBA OUUCTKHU.

ABPOTEHKH MOTYT PEKOHCTPYHUPOBAThCS KaK ¢ BHEAPCHHEM TCXHOJIOTHH yJia-
JIEHUsI a30Ta, TaK U C BHEJIPEHUEM TEXHOJOTMH COBMECTHOT'O OMOJIOTHYECKOTO yia-
neHus azota u pocdopa. PEKOHCTPYKIIMSA ¢ BHEIPEHUEM TEXHOJIOTUH yIaJIeHHs a30Ta
TpeOyeT MEHBIIIEr0 BPEMEHU NMPEOBIBAHUS BOJIBI B COOPYKEHHSIX, U MOITOMY YacTO
MO3KET OBITh IPOBEJIEHA B CYIIECTBYIONIUX 00beMax coopyskeHuid. [lepeBos cTanuit
Ha COBMECTHOE OHOJIOTHYECKOE yaajeHue a3zoTa u ¢gocdopa, Kak mpaBuiio, Tpedyer
MOHIKEHHUS MTPOU3BOAUTENBHOCTH TIPU PEKOHCTPYKIIMH CYIIECTBYIOIINX adPOTEHKOB
U CTPOUTENBCTBA JOMOJHUTEIBHBIX €MKOCTHBIX coopyskeHuil. [lockonbKy mepeBon
CTaHIIMM Ha TEXHOJIOTHUIO YJIaJeHUs a30Ta He TpeOyeT CyIIECTBEHHBIX CTPOUTEIBHO-
MOHTQ)XXHBIX padOT, TO OH MOXET ObITh TIEPBBIM ATANIOM PEKOHCTPYKIIMU TIEpe] pac-
[IUPEHUEM CTAHIIUA OYMCTKU CTOYHBIX BOJI.

[Ipormecc OMONMOTHMYECKONW OYUCTKU JOJDKEH OBITh OpPraHW30BaH Kak B CyIIe-
CTBYIOIINX, TaK U BO BHOBB CTPOSAIIUXCS adPOTEHKAX C yUYETOM MPHUHIUIIOB TEXHOJIO-
run Ouonorudeckoro yaamnenus ¢gocdopa (B manHom ciaydae mporecc MUCT) u
HanOoJIee YKOHOMUYHOTO TTePEMENTNBAHNS aHAYPOOHBIX 30H U 30H JCHUTpUDUKAIIIH.

B kauectBe 0a30BOro TEXHMYECKOI0 aHanora ObUl BbIOpAH THIOBOM MPOEKT
902-2-179 asporenkoB-BeitecHuTeneit [I[HUNDII nunxeneproro obopynoanus. [Ipu
3TOM pabouasi TIyOrMHa B COOPYKEHUHU Obla MpUHITa 6 M (BMECTO 5 M), MOMEPEeUHOE
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cedyeHre kKopuaopa 6 X 0 M, pyKOBOJCTBYSCh COOOpaXE€HUSIMU yBeIUUYeHUs dpPek-
TUBHOCTHU a’panuu. Mcmonp3oBaHre COBPEMEHHOTO BO3AYXOyBHOTO 000pYyAOBaHUs
MO3BOJISIET pa3MeIlaTh MTHEBMATUUYECKUE a3PAaTOPhl HA TITyOHHAX 70 12 M.

JlaHHass KOMITOHOBKA MMOJpa3yMeBaeT pasjesieHne (yHKIIMOHAIBHBIX 00s3aH-
HOCTEH: BBOJ KHCJIOPOJa OCYIIECTBISETCS BBICOKOI(PPEKTUBHBIMH COBPEMEHHBIMHU
a’paTopamMH, a TEepeMelIMBaHHEe — TOTPYKHBIMH Memankamu. [ uapaBindeckas
(GYHKIHST MEIIATKA B JAHHOM CITydae OCHOBOIIOJIAraroIas, MOCKOIbKY OHa OTBEYaeT
3a MacCOOOMEH B CTPYKType OMOJIOTHYECKOW OYHMCTKH, & adPaTOPBI SBISIOTCS CPEJI-
CTBOM JIJISl JOCTHMKEHHSI MAacCOIEPeHOCa KHCIOopOoJa BO3IyXa B WIOBYIO cMech. B
KOMOMHHUPOBAHHOM COOPYKCHHH a’3paTOphl IMEPECTAIOT OTBEYATH 3a MPOIECCHI MOJI-
JepXKaHWsI aKTUBHOTO MJIa BO B3BEIICHHOM COCTOSIHUU U PACCUUTHIBAIOTCS MCKITIOYH-
TEJILHO WCXOJS W3 BEJIMYUHBI MOTPEOHOCTH B KHUCIOpoJe. B 3TOM W 3akiodaercs
sHeprocoOeperaromuii 3pdexr. Kpome toro, sneprocoeperaromum 3¢ dexrom oba-
JaeT YCTPOMCTBO CUCTEM TIEpEMEIIMBAHUS CTIOCOO0M TIPOAOIBHON PEIMPKYIISIIIAH 110
"kapyceapbHOMY" THITy KaK HanOoJee SKOHOMHBIM TPUHITUT MTEPEMEINBAHUS B adpo-

TCHKAaX-BBITCCHUTCJIAX.
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TexHonoruyeckuit pacuer U aHajiu3 pabOThl COOPYKEHHUM B yCIOBUSX HEPaB-
HOMEPHOCTH AWHAMHYECKUX HCXOJHBIX HArpy30K MO pacxoJaM M KOHIIEHTPALUSAM
MPOBOJMWIIMCH C MPUBICYCHUEM COBPEMEHHOTO MPOTpaMMHOTO obecreueHus. MHo-
roakTOPHBIN aHAIM3 CTAHJAPTHBIX MPOIIECCOB MO3BOJIMI 00OCHOBATH BBHIOOP IPO-
necca MUCT (monens ASM2d) kak onTUManbHOTO ¢ TOYKH 3PEHUS KallUTaIbHBIX U
HHEPreTUYECKUX 3aTpaT B POCCHUUCKUX YCIOBUAX OYHMCTKU CIAOOKOHIIEHTPUPOBAH-
HBIX TOPOACKUX CTOYHBIX BOJ. M3 ABYX KOHKypeHTHbIX criocoboB ouuctku: UCT u
A20 — mpu BUPTYaJlbHOM CPAaBHEHHH B aOCOJIOTHO aHAJOTUYHBIX YCIOBHSX (paBHBIC
CTpPOUTEINIbHbIE O0BEMBI, UCXOJIHBIE KOHUEHTPAIMU, XapaKTepHbIE IJISI POCCUUCKHUX
ycnoBui), nuaupyromiee nosnoxkenue 3anumaer UCT, MOCKoJIbKy UHTEHCUBHEE OYM-
maet ot docdopa (Ha 115%) npu HEKOTOPOM HE3HAYUTEIHLHOM IPOUTPHIIIE B IUIAHE

CHIDKEeHUs o01iero azora (8,3%).
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Pucynok 2 - Cxema KOMOWHHUPOBAHHOTO COOPYXKECHHS C yJJICHHEM a30Ta U

docdopa Ha 6a3e nporecca MUCT:

1 — morpy>kKHbIe MEIIAJIKK; 2 — [T0/1a4a WJIOBOW CMECH B TIOCJICIYIOIIYIO 30HY 00pa0boTKH; 3 —
PEIUPKYISAIIMOHHBIA HACOC; 4 — MOTOKOHAIIPABJISIFOIIAS ITEPEropoIKa; S— BO3AYXOBOI; 6' — asparu-
OHHas crcTeMa Ha 0a3e JAMCKOBBIX MEMOpPAHHBIX a3paTOpOB; 7 — MOJABEMHOE YCTPOMCTBO; 8 — MOpH-
cras MemOpana; 9 — jgepxkarens guddysopa; 10 — BozgyxompomyckHoe otBepctHe; 11 —

BO3AyXopacrpeaenurens; 12 — memOpanubiid quddy3op

Bropuunbie 0TCTOMHUKM QYHKITMOHUPYIOT B3aUMOCBSI3aHHO C paboTO# a’po-
TeHKOB. [lepexoa OT TeXHOJIOrHH ¢ pereHepalnueil akTMBHOTO Mjla U HU3KUMHU KOd(]-
dunmeHTaMu perUPKYIAINA K COBPEMEHHBIM TEXHOJIOTHSM C BHICOKUMU JT03aMU HUJIa
U BBICOKUMHU KOX(h(DHUIIMEHTaAMU PEIUPKYIISINH, & TAKXKE OCYIIECTBICHNUE B a9POTEH-
Kax riayOOKOTO OKHCJICHHMsS aMMOHUMHOTO a30Ta U3MEHSIOT TPEOOBAaHUS K KOHCTPYK-
IIUU BTOPUYHBIX OTCTOMHUKOB.

Bce 310, Hapsiny ¢ mprMEHEHUEM COBPEMEHHBIX MaTEpPHAIIOB, TPEOYET APYroro
MOAX0/1a K KOHCTPYUPOBAHHUIO HECTAHJAPTHOTO 00O0PYIOBaHUS BTOPUYHBIX OTCTOM-
HUKOB. JTO MOJTBEPKIACTCSI U TEMH MPEIJIOKEHUSIMH, KOTOPBIE NENAl0T BEAYIINE
WHO(DUPMBI TIPH OCHAIICHUN OTCTOMHUKOB. OCHOBHBIC TEXHOJOTHYECKHE MEPOTPHUS-
THUS BKJIIOYAIOT:

— ONTUMU3AIUIO TTTyOUHBI OTpakaTeabHOHN "t00KH";

— TIIATEIbHOE BbIPABHUBAHUE KPOMOK JIOTKOB C YCTAHOBKOW COBPEMEHHBIX
BOJIOCJIMBOB (M3 HEP>KaBEIOIECH CTadu WM B IUIACTUKOBOM HCIOJIHEHUH), YTO OCO-

OCHHO Ba)KHO MIPU HU3KUX MOBEPXHOCTHBIX HArpy3Kax;
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— MPUMEHEHHUE 3BOJbBEHTHBIXMIIOCKPEOOB, KOTOpblE 3((PEKTUBHO COOMPAIOT
W C IJIOLIAAN JHUINA, a TAKKe 3HAYUTENBbHO MPOIE U JIETYE B SKCIUTyaTallud, YeM
TPaJUIMOHHbBIE WIOCOCHL. Macca KOHCTPYKIMM 0COOEHHO BaskHa MPH UX M3TOTOBJIE-
HUU U3 COBPEMEHHBIX MaTEPHAJIOB,;

— TIIATENbHYIO OpraHu3anuio cOopa BCIUIBIBAIOIIECH YacTH aKTUBHOTO mia (B
pe3ynbTaTe NeHUTPU(UKAINH) C TTOBEPXHOCTH OTCTOWHUKA.

[Tpumep Takol PEeKOHCTPYKIMH, Pa3paOOTaHHOM ISl OTCTOWHUKOB AMAaMETpa-

mu 30, 36, 40 u 54 M, moka3aH HA PUCYHKE 3.

A—A P
4.600 So0% NPT A Lo B Sl Xl L i
e {“ S LTI g Y ':i' .A.
t ).“ \’ 4 ,
P J P { 4N/ - [}
-— N . - s
g g
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Pucynok 3 - Cxema BTOPUYHOIO OTCTOMHHUKA C YCTPOMCTBOM 3BOJIBBEHTHMH-

JOCKpeO:

1 — momaromuii TpyOoONIpoOBO; 2 — COOPHBIN JIOTOK; 3 — MOJYNOTPYKHBIC JOCKU; 4 — yBEIH-
YEHHOE IIEHTPAJIbHOE BITYCKHOE YCTPOMCTBO; 5 — YCTPOWCTBO /Jisi cOOpa IUIABAIOIIUX BEIIECTB C
YCTaHOBKOMW MOTPYKHOTO Hacoca; 6 — mpuBoj hepmbl; 7 — 3BOIBBEHTHBIMMIIOCKPED; 8 — OTBencHHE

nia; 9 — BBIIyCKHAs Kamepa

CoopyxeHusi 00pabOTKH OCaJKa PEKOHCTPYHPYIOTCS C YUYETOM TCHICHITUU T1e-
pexojia OT €CTECTBEHHBIX METOJIOB CYIIKH M YIUIOTHEHUS (MJIOBBIC KapThl U TPaBUTA-
ITMOHHBIC YIUIOTHUTENIN) K MEXaHUYECKOMY CTYIICHUIO U OOC3BOKHMBAHHIO. 3J€Ch
UCIIOJIb3YETCS BECh UMEIONIUICS HAaOOp COBPEMEHHOTO 00OPY/I0BaHMS — JICHTOYHBIC,
OapabaHHBIC M THEKOBBIC CTYCTUTEIIH, YIUIOTHSIOMNE U 00€3BOKHBAIOIITUE IICHTPH-
¢Gyru, TICHTOYHBIC U KaMEPHBIC (QUIBTP-TIPECCHI U JIP.

ManosddextrnBHOE PUMEHEHNE METAHTEHKOB OBLJIO BBI3BAHO HECKOJIBKUMU
OCHOBHBIMU MTPUYMHAMH:

— TepMOGUIBHBIM PEXXUMOM COPaKMBAHHS C KOPOTKHUM BPEMEHEM IpeObIiBa-
HUS OcaJlka B METaHTEHKE, TPEeOYIOIIMM MHOTO SHEPTUU U YXYIIIAIOIUM BOJ0OTIA-
FOIIIE CBOMCTBA OCAaIKa;

—  HEYJOBIETBOPHUTEIbHBIM  IEPEMEIIMBAHMEM B CaMHUX pPEaKTOpax-
METaHTCHKaX;

— HArpPEBOM METAHTEHKOB OCTPBHIM MapOM, CHUKAIOITUM CKOPOCTh OMOXHUMUYE-
CKOM pPEaKIINY;

— HU3KOW KOHIIEHTpAIMel CMECH 1jla M 0CajKa, MOCTYIAONIEr0 B METAHTCHKH.

OCHOBHBIC TIyTH PENICHHS CYIIECTBYIOIHUX MPOOJIEM — 3TO MEPEeXo] K Me30-
bunpbHOMY pEXUMY COpaKMBaHMS C OOJBIIMM BPEMEHEM MPEOBIBAHMS OCaIKa B Me-
TaHTEHKE, MPUMEHEHNE COBPEMEHHBIX TETNIOOOMEHHHMKOB JIJII HarpeBa Ocajka u pe-
KyTiepaIry TeTIOThl COPOKEHHOTO OCaKa, OPTaHU3AIMSI XOPOIIETO MepeMEITUBAHUS
B pe3epByapax METAaHTEHKOB, YBEIIMUYCHUE KOHIEHTPAIMH W30BITOYHOTO WA MyTeM

CIro MMpcaABaApUTCIbHOIO MEXaHNYCCKOI'O CI'YIICHMA.
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OcHOBHBIC ITyTH UHTCHCU(DUKAITNN paOOTHl METAHTEHKOB:

— TIEPEeXO0/T Ha IBYXCTYIEHYATHIE TTPOIIECCHI;

— paznenenue (a3 cOpaxuBaHUS;

— IpeIBapuTEIbHAs TTOATOTOBKA 0CAJIKa C YBEJIUYCHUEM CTETICHH THIPOJIN3a;

— U3MCHCHHUC IICPEMCIINBAHNA HA MUKPOYPOBHC,

— 100aBKa CEJIEKIIMOHHOU OMOMACCHI.

- s BT _'r'l'1

- iu-l

Pucynok 4 - Cxema MeTaHTeHKa (a) C MUPKYJIAIMOHHON cxeMoi oborpesa (0):

1 — rero0OMEHHUK; 2 — 3arpy3Ka ocajka Ha cOpakuBaHUE; 3 — JIFOK; 4 — SIEKTPOIBUTaTENb
C peIayKTOpOM; 5 — BepXHsisi BBIIpy3Ka ocajka; 6 — 0TBOJ ra3a; 7 — MOTOKOHAMPABJISONIAs TIePero-
ponka; 8 — HH3KOCKOPOCTHas TpOTNE/UIepHas Memanka;9 — ocaJiok Ha pernupkyisnuio; 10 —

TUAPAaBIAYCCKAsA 3allluTa IJIsd CTa6I/IJ'II/ISaI_II/II/I JaBJICHUA, 11 — HKHAS BBIT'PY3Ka OCaJgKa
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X0/ BBINOJTHEHUS paOOThI:

1.  BHINOJHATH aHATU3 PEKOHCTPYKIIMH COOPYKEHUH CTAaHIIUU OYHUCTKH BOJIBI
2.  Omnpeaenuth 00J1aCTh MPUMEHEHUSACOOPYKCHUI CTAHIIMA OYMCTKHU BOJIBI
a - MEXaHNYECKAsT OUYNCTKA BOJBI
0 - OMOJIOTUYECKASIOYNCTKA BOJIBI
3.  HapucoBaTh cxemy peKOHCTPYHUPYEMOT'O COOPYKCHHSI TIO MPEIOKECHHOMY 3a-
JTAHUIO TI0 BAPHAHTY W OMKCATh MPUHIIUAI PAOOTHI PY ONTHMH3AIIUNA 3TOTO COOPYIKE-
HUS
4.Cnenatb BBIBOJI, ONUCATh TUTFOCHI I MHHYCBI PEKOHCTPYKITUU
J1J1s1 BBITTOJTHEHHMSI 3a]JaHUs UCIIOJIB30BaTh PUCYHKH 1, 2, 3, 4, TCOPETUYECCKYIO YaCTh
NIPAKTUYCCKON pabOTHl 1 HHTEPHET-PECYPCHI
5. OTBETUTH HA KOHTPOJIBHBIC BOIPOCHI:
- KakoecoopyskeHne UCIOJIb3yIOT TOCIe OMOJIOTHYSCKOW OYHCTKH BOIBI?
- Kakoe coopyxeHue mpuMeHSIOT JIs 00paboTKH ocaaka?
- B xakux coopyKeHHE UCIIOIb3YETCS CUCTEMA aspalruu?
- B KakoM coOpy>KEHHE HCIIOIb3yETCAIPOIIECC OMOIOTHUSCKON OUMCTKH ?

6. CnenaTh BBIBOJI

3ajaHue 1Mo BapuaHTy:

3ananue Howmep Bapuanrta
1 2 3 4
CoopykeHne | MEeCKOJIOBKH a’POTEHKHU Bropuunsie METaHTEHKU
OTCTOMHHUKHU
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HNPAKTHYECKAS PABOTA Ne2
AHAJIN3 NIOBBINEHUA DPPEKTUBHOCTHU PABOTbDI
CTAHLIMMU 110 OTAEJBHBIM ITOKA3ATEJISAM.

Heab padorbi: AHanu3 nosblieHre 3QPEKTUBHOCTH padOThl CTAHIIMH 10 OT-
JEbHBIM MTOKA3aTeNsIM

yMeThb:
— obecrneynBaTh 0€30TKa3HYI0 M 3(P(GEKTHUBHYIO pabOTy CHCTEM BOJOCHa0Xe-
HUS ¥ BOJJOOTBE/ICHUS;
— BHEIPSTH MEPEJOBhIE TEXHOJOTHH TPU CTPOUTENIHCTBE, IKCIUTyaTallid U pe-
KOHCTPYKITUM CHCTEM BOJOCHAOKEHUS ¥ BOJIOOTBEICHHSI.
3HATh:
— SKCILUTyaTallli0 COOpPY>KEHUH M 000pyNOBaHMS CHCTEM BOJOCHAOXKEHHS M BO-
JOOTBE/ICHUS;
— crocoObl TOBBIIEHUSI 9(PPEKTUBHOCTU PAOOTHI AINEMEHTOB CUCTEM BOJOCHAO-
KEHMs U BOJIOOTBENICHUS, SJHEProcOeperaroye TeXHOJIOTuu;
— TpeOOBaHUs OXpaHbl TPyAa, TEXHUKHU O€30MIaCHOCTU U IMPOTUBOIOXKAPHOU O€3-
OIaCHOCTH;

TeopeTnyeckunii MaTepuai:

Kak u3BectHo, B CanlluH BkitOueH psii HOBBIX HOPMHUPYEMBIX MOKa3aTesei,
XapaKTEepU3YIOMINX HAIUYME OPraHMYECKUX 3arpsA3HEHUN, TaKuX Kak JIETy4He XJIO-
pOpraHuYecKue CoeAMHEHUs (XJI0POPOPM, YETHIPEXXIOPUCTHIN YIIIEpOa U 1Ip.), Tep-
MaHTaHaTHasi OKUCISIEMOCTb, MIECTULIU/IBI 1 MHOTHE ApyTrue. B OONbIIMHCTBE CitydaeB
CYIIIECTBYIOIINE OYHUCTHBIE COOPYKEeHHUS Manod3(deKTUBHBI B OTHOIICHUH YIaJICHUS
MMEHHO 3THX 3arps3HeHnid. Kpome Toro, 3a4acTyio mpu KoaryJsiiiiOHHONW 00paboTKe
BOJIbI BEJIMYMHA OCTATOUYHOT'O AJIIOMUHUSI IPEBBIIIAET YCTAHOBICHHBIM HOPMATHUB.

B ¢Bsi3u ¢ 3THM MOKHO pacCMOTPETh METOJbI OYMCTKHU BOJIBI OT YKa3aHHBIX 3a-
TPS3HEHUM.

Jlns mpenoTBpalieHusi 00pa3oBaHUsl JIETYYUX XJIOPOPTaHUUYECKUX COCTMHEHUN
(JIXC)B mpotiecce BOAOMOATOTOBKUMOKHO BBIICIIUTh TPU OCHOBHBIX HAIPABICHUS:

- UIBMCHCHHUC PCIKUMaA XJIOPUPOBAHUA BOAEI,
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- IpeABapUTEIIbHAS OUYMCTKA BOJbI OT OPTaHUYECKUX 3arpsi3HEHUN HEPE]T XJIOPUPO-
BaHUEM
- 3aM€Ha XJI0pa IPYTUMH OKUCIUTEIISIMUA

B Hacros1iee Bpems Ha IEMCTBYIOIIMX BOJOOUYHUCTHBIX CTaHLIUAX B Poccun
MPEIBAPUTEIBHOE XJIOPUPOBAHUE YACTO OCYIIECTBIISETCS BRBICOKMMU JI03aMHU XJI0pa U
MIPOBOJIMTCS HE TOJIBKO /IS 00€33apaKUBaHUs BOJIbI, HO U C 1I€JIbI0 0OPHOBI C MIaHK-
TOHOM, CHUKEHUS IIBETHOCTHU BOIbI, HHTCHCU(DUKAIIMK MPOIIECCOB KOATYJISIINU U T.1I.
Jlns ymenblieHust KoHeHTpanuu oopasyromuxcst JIXC B nmporiecce BoIOMIOATOTOBKU
HEO0OXOIMMO U3MEHUTD PEKUM TMPEBAPUTEIIBHOTO XJIOPUPOBAHUS BOJIbI, IIPU 3TOM
71032 XJI0pa He JIOJDKHA MPeBbImaTh 1,5 - 2 mr/i;

- MPU BBICOKUX KOHIICHTPAIMSAX OPraHWYECKUX 3arps3HEHUM Ienecoodpa3Ho
MOJIHOCTHIO UCKITIOUUTDH MEPBUYHYIO 00OPaOOTKY BOJIBI XJIOPOM, 3aMEHUB €€ TIEPHOIH-
YECKUM XJIOPUPOBAHUEM BOJIBI (C IEJIBI0 CAHUTAPHOW 00paboTKM coopyskenuii). [lpu
ATOM B IPOIIECCE KOAryJUpOBaHUs, OTCTAUBAHUS U (PUIBTPOBAHUS U3 BOABI OOBIYHO
yaaisiercs: okosio 50 % pacTBOPEHHBIX OPraHUYECKUX 3arpA3HEHUI, COOTBETCTBEHHO
Ha CTOJILKO K€ YMEHBIIAETCS KOJIMYECTBO OO0pa3yIoUIUXCs MPU MOCIEAYIOMEM XJI0-
pupoBanuu JIXC;

- B T€X CIIy4asX, KOrJa OTKa3aTbCsa OT IPEABAPUTEIBHOIO XJIOPUPOBAHUS BOJIBI
HEJb3s1 (MCTOYHUK BOJOCHAOKEHUSI XapaKTePU3YEeTCsl BBICOKUM COJIEp)KaHUEM OakTe-
PUAIIBHBIX 3arpsI3HEHUNM WIIM XJIOP UCIIOJIB3YETCS KaK OKUCIUTEINb Ul YIAJICHUS Op-
TaHUYECKUX 3arpsS3HEHUN aHTPOTIOTEHHOTO MPOUCXOXKIEHUS), XJIOp IeIeco00pa3Ho
3aMEHUTH APYTUMU OKUCIUTEIIMU - 030HOM WJIM [IEPMAHTaHATOM KaJIHsl.

Kpome Toro, mns oGe33apaxxuBaHusl BOJbI MOXKHO HCIOJIb30BaTh CBS3aHHBIN
XJIOp B BUJE XJIOPAMUHOB, KOTOPBIE MEHEE PEAKIIMOHHO-aKTUBHBI U HE BCTYIAKOT BO
B3aMMOJICHCTBUE C OPraHUYECKUMH BEIllECTBAMH, OTBETCTBEHHBIMHU 3a O0Opa3OBaHUE
JIXC. XnopamuHbl 00pa3yroTcs MpU XJIOPUPOBAHUM BOJIbI, COAEpKallell aMMOHUI-
HBII a30T. B ciiyuae oTCyTCTBHSI aMMOHUIHOIO a30Ta B UCXOHOM BOAE HEOOXOIUMO

MIPOBOJIUTH €€ MPEJIBAPUTEIbHYI0 aMMOHU3aIMI0. MakcumanbHbiil 3 dekT noctura-
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eTCsl TIPH OMpPEACIIEHHOM COOTHOIIEHUH aMMMaKa W XJopa MpH yCIOBUH, YTO BECh
XJIOp HAXOAMUTCS B BOJIC B BUJIE XJIOPAMUHOB, a CBOOOHBIN XJIOP OTCYTCTBYET.

O30HHpOBaHME B COYETAHMH C XJOPUPOBAHHWEM WU XJIOPAMMOHHU3AIHCH
o0ecrnieurBaeT HaMMEHbBIIIEe 00pa3oBaHNEe MOOOYHBIX MPOIYKTOB XJIOPUPOBAHUS BO-
TTBL.

Kak ycTaHOBIEHO MHOTOJIETHEH NPAKTUKOW OYHCTKH BOJBI, MAKCUMAIbHOE
ylIaJeHne OpPTaHWYECKUX 3arps3HEHUH, OTpeeNIeMbIX MOoKa3aTeIeM IMepMaHraHaT-
Hou okucisiemocty (I10) mpu TpaIUIIMOHHBIX METOJAX OYMCTKH BOJIbI, HE TPEBHIIIA-
et 50 %. IloaToMy mpu MCTOTB30BAaHUH MPUPOTHBIX BOJI, XapaKTEPU3YIOIIUXCS BbI-
cokumu 3HaueHusiMu [10 (6omsee 8 - 10 mr Oy/11), HE Bceria MOXKeET ObITh OOecIeueHa
TpeOyemasi 3 PEeKTUBHOCTH OUMCTKH BOJIBI IO 3TOMY MOKA3aTeo.

B atux cinydasx ciemyer 6oJiee TIIATENbHO OCYHIECTBISITH MOAOOP peareHTOB
IPU KOATYJISIITIOHHON 00pabOTKE BOIBI, a TAK)KE PACCMOTPETHh BO3MOKHOCTD HCIIOJIb-
30BaHUS COPOIMOHHOW OYHMCTKH ISl YMEHBIICHHUS YPOBHS COJIEp>KaHHsSI OpraHuye-
CKUX 3arpsi3HCHUH.

[Ipo6nema CHIDKCHHUSI KOHIIEHTpaIuu OCTaTOYHOTO ATIOMHU-
HUSl, TIOBBIIIAIONIETOCS B BOJIE B pe3yJbTaTe €€ peareHTHOW 0O0padOTKH, ABIAETCS B
psiie cily4aeB OJIHOM M3 CEPhE3HBIX U HEPEIICHHBIX 3a/ad.

OcTaTOYHBIN aMIOMUHUN B BOJIE MOKET HAXOAHUTHCS BO B3BEIICHHOM COCTOS-
HUM, B BUJE OCTATOYHOM MYTHOCTH HEIOCTATOYHO XOPOIIO OCBETJIEHHOW BObBI, a
TaKke B BHUJE PACTBOPEHHBIX KOMIUIEKCHBIX COEIWHEHUI ¢ OpraHMYeCKUMHU Bellle-
CTBaMH.

C uenbi0 yMEHbBIIEHUS! MYTHOCTH OYMIICHHON BOJbI HEOOXOIWMO TOBBICUTH
3¢} (HEeKTUBHOCTH MPOILIECCOB CMEMICHUS M XJIONMbEOOPa30BaHUA U YIY4YIIUTH paboTy
COOpPYKEHUU OCBETJICHUS, OCAXKACHUS U (UIBTPOBAHMUS.

JUiss yMEHbIIECHHUsS] KOHIEHTPAIMU PACTBOPEHHBIX COCIMHEHUHN alOMUHUS, 00-
pa3yromuxcs, Kak IpaBuiio, Mpu 00pabOTKe MaJOMYTHBIX IBETHBIX BOJl C HHU3KUM
[IEJIOYHBIM pPE3epBOM, HEO0OX0auMO Oojiee TIIATENbHO BBHIMOIHATH ONTHMAIbHBIC
YCIIOBUS KOAryJIUPOBaHUS: BBICPKUBATH HEOOXOUMBIE J103bI PEareHTOB (KOaryJisiH-
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Ta u QuokynsHTa), pH U MIEIOYHOCTH BOJBI, B psijie CIydyaeB IMyTeM BBEICHUS MOJ-
IIEJIAYMBAIOIINX PEAreHToOB (M3BeCTU WM cojbl). Mcnonb3oBaTe Hambomaee 3¢ ¢ek-
TUBHBIC KOATYJISIHTHI B (DITOKYJISTHTHI.

Hannuue B Boje MPUPOIHBIX WIIM aHTPOMOTEHHBIX XMMHUYECKUX 3arps3HEHUN
TpeOyeT pEeKOHCTPYKIMHU BOJOOYHMCTHBIX CTAHIIMH, MPUMEHEHUS HOBBIX TEXHOJOTH-
YECKUX TPOIECCOB OYMCTKH U COOTBETCTBYIOIIETO TEXHHUUYECKOTO TMEPEBOOPYKEHUS

CTaHIMil. DTH BOMPOCHI MOAPOOHEE U3JI0KEHBI B pa3fele.

MeponpusiTisi 10 PeKOHCTPYKIMH BOJOOYHCTHBIX CTAHIMM

PaccmoTpeHHbIe BBITIIE MEPONIPUSTHSI TTPUBOAT K YIYUIICHUIO MTPOIIECCOB KO-
aryJislvy U XJIONMbeoOpa30BaHUs, OCAKICHUS U (UIBTPOBAHUS, TTOBHIIIICHUIO Kade-
CTBa OYMIIEHHOW BOJBI MO TaKUM OCHOBHBIM IOKAa3aTessiM, KaKk MYTHOCTb, I[BET-
HOCTb, OKHUCIISIEMOCTh, OCTATOYHBINA aTIOMUHUIA M OaKTEpUOJIOTMYECKUE MOKA3aTeNu,
a TaKKe YaCTUYHO 00eCIeunBalOT yAaJleHne OPTaHMYECKHUX 3arpsi3HEHUI.

OTU MEpOIPUSTHS MOTYT OBITh BBITIOJHEHBI B YCIOBUSX JEUCTBYIOIIUX BOJIO-
OYUCTHBIX CTaHIMN M, KaK MPaBUIO, HE TPEOYIOT 3HAYUTEIBHBIX KANUTATbHBIX 3a-
TpaT, CEPbE3HOM PEKOHCTPYKIIUU M HOBOTO CTPOUTEIHCTBA HA BOJOOYHMCTHOW CTaH-
1017078

Bwmecrte ¢ TeM B psiae ciyyaeB, B YACTHOCTU MPU HAJIUMYUHU B BOJOHCTOUHHKE
AHTPOIIOTEHHBIX 3arpA3HEHUN, CYIIECTBYIOIINE TPAJUIMOHHBIE CXEMbl OUYUCTKU Ma-
103 deKTUBHBI, OHU HE 00ECIIEYNBAIOT HEOOXOAUMOM CTENEHN OYUCTKH BOJBI B CO-
orBeTcTBUM ¢ TpeOoBanusimu CanlluHa.

Ha ocnoBanmm MHOrojieTHHX wucciaemoBanmii, BeimojgHeHHEIXx HUI KBOB,
HUUN BOATI'EO u npyrumu opraHuzarusiMmu, pa3pad0TaHbl U HAXOAT Bce Ooee 1mm-

POKOC NPUMCHCHHC CIICHHUAIIbHBIC MCTOJAbI OYUCTKH.

X0/ BBITIOJIHEHUST Pa0OTHI:
1. Tlpoananu3upoBaTh pabOTy CTAaHIIUU OYUCTKH BOJBI OT 3arpsi3HEHUHN
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2.  Onpenenuth 00JaCTh MPUMEHEHUSICOOPYKEHUM CTAHIIUU OUUCTKU BOJIbI
a - MEXaHUYECKasl OUYNCTKA BOJIBI
0 - OMoJoruyecKkast OYUCTKA BOJIBI
4. Onucath MIFOCH 1 MUHYCBHI PEKOHCTPYKIIUU
J171s1 BEITIOJIHEHUS 3a/1aHUS MCTIOJIB30BaTh PUCYHKHU 1, 2, 3, 4, TEOPETUUYECKYIO YaCTh
MPaKTUYECKON pabOThl 1 HHTEPHET-PECYPCHI
5. OTBETUTH HA KOHTPOJIbHBIE BOTIPOCHI:
-IlepeuncnUThOKUCTUTENH SISl yIAJICHHUS] OPTaHUYECKUX 3arPSI3HCHUUIIPU OUUCTKU
BOJIBI?
- 3a cYeT YeroJocTUraeTCsiHauMeHbllee 00pa3oBaHKe MOOOYHBIX MPOIYKTOB XJIOPH-
POBaHUS BOJIBI?
- 3a CYeT Yero MOXKHO YJIYYIIUTh pabOTy COOPYKEHUUOCBETICHUS, OCAKIACHUS U
bunsTpoBaHUA?
- CoopyKeHUs OCBETIICHUSI, OCAKICHHS U (PUIBTPOBAHUS TIPEIHASHAYCHBI
s . .7

6. CI[GJI&TB BBIBOAIIO pCKOHCTPYKIINH CTaHILIMH OYUCTKHU BOJBI

3ajaHue 1o BapUaHTY:

3aJlaHue Howmep Bapuanrta
1 2
OKHCJIMTEND ISl YAAJIECHUS Opra- XJIOPOPraHUYECKHE IIepMaHraHaTHas
HUYECKUX 3arpsi3HEHUN COEJINHEHUS OKHCIISIEMOCTD
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HNPAKTHUYECKASAPABOTA Ne3
PACCUUTATDH YBEJIMYHEHUE ITPOU3BOJAUTEJIBHOCTHU
OYHCTHBIX COOPYKEHUH 3A CUYET UCHOJIb30BAHUSA
TOHKOCJIOMHBIX JIEMEHTOB 1 TOBBIIIEHUSA I'PSI3BEEMKOCTH
OUJILTPOB

Heab padorbl: [IpoBecTn pacu€r yBEeIMUYEHUS MPOU3BOJUTEIBHOCTA OUYUCT-
HBIX COOPYKEHHUU 3a CUET MCIOIb30BaHUSI TOHKOCIONHBIX AJIEMEHTOB W MOBBIIICHUS
rpsize€MKOCTH (QUIIBTPOB

yMeTh:
— obecrneunBaTh 0€30TKa3HYI0 U 3P(HEKTUBHYIO pabOTy CHUCTEM BOAOCHAOXe-
HUS ¥ BOLOOTBEIEHUS.

3HATD:

— DKCILIyaTalU0 COOPYKCHUN M 000PYJIOBAaHUS CHUCTEM BOJOCHAOKCHHS M BO-
JIOOTBEICHHUS;

— CIocoObl MOBBIMIECHUS d(PHEKTUBHOCTH pabOThI AJIEMEHTOB CHCTEM BOJIOCHAO-
KCHUS U BOJOOTBECHUS, YHEprocOeperaronue TeXHOJIOTHH;

— TpeOOBaHUsl OXpaHbl TPyAQ, TEXHUKU O0€30MaCHOCTH U MPOTUBOMOXKAPHOU Oe3-
OITACHOCTH.

TeopeTnyeckunii MaTepuai:

Pacuem ecabapumos gpunempa u évibop hurompa.

[TapameTp, SBISIOMUNCA TJIABHBIM TPH PacyeTe T€OMETPUUYECKUX Pa3MepoB
¢unbTpa (UT0 00YCIABIMBACT €TO pa3Mep U CTOUMOCTH ), Ha3bIBACTCS TPSA3EEMKOCTb.

I'pazeemkocTs puabTpa M - Macca 3arpsA3HSAIOMIMX BEHIECTB, KOTOPYIO CIIO-
coOeH 3aiepxaTh GUIBTP JO OCTAHOBKH.

TpeOyemasrpsizeeMKoCTh GUIBTPA ONMPEACISIETCS KOTUISCTBOM MPOTEKAIOIEH
xuakoctn W (J1/9ac), BpeMeHeM HEempephIBHON padoThl huibTpa to (Yac) M KOHIICH-
Tpamuei mpuMecel B UCX0IHOH kuakocTH (kr/i) C:

M = W* C*t,.

O6BeM obpasyromierocs ocaaka (B M°) paBeH:

Voc = M/pT/(l-S),
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raepr - IWIOTHOCTh O0E€3BOKEHHOro ocagka (kr/m°), § - BIaXHOCTL oOcajka

(00BeM KUJIKOCTH B OCAJIKE, OTHECEHHBIN K 00BEMY OCaJIKa).

B 3aBucuMoctu oT 0o0bemMa 00pa3yroIIerocsi ocajaka BbIOMpPAECTCS ONTHUMAIb-

HBIM pEXUM 3KCIUTyaTalluu GUIbTpa U €ro radapuThl, B TOM YHCIIE, TUIOHaAb (PHiib-

TPOBAJILHOMN ITIOBEPXHOCTH.
Ilpumep pacuema.
1. UcxoaHble TaHHBbIE

1. Tun >KuaKOCTH - BOJA,

2. IlpouzBogutenbHocTh punbTpa: W = 10000 n/9ac.

3. KonnuecTBo MexaHMYeCcKUX mpumeceit B puibTpyemoit xxuakoctu: C =100

MTI/JI.

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

3. I[OHOJ'IHI/ITGJILHBIG HaHHBIC: IINIOTHOCTb MAaTCpHalla CyYyXOro ocajika paBHal.S

KI'/71,BIQXKHOCTH ocaaka - 7/5%.

2. Pacuer rpsizeeMKoCTH puILTPaA U 0011ero 00bemMa ocajaKa

No | Dusnueckas BenuunHa Pacuer 3HayeHue

1 [HeobOxomumasirpsizeemkocth  uiib- (0.1 (r/m)*10000 (1/gac)*22 (uac) |22 kr
Tpa

2 |CymmMmapsbiii 00beM ocaaka (cumta-|22 (kr) *1.2/1.5 (xr/m)/(1-0.75) |71 n

€M BJIQXKHOCTb 0cajika paBHOU 75% u
IUIOTHOCTh TBEPJBIX YACTHUI[ PABHOMU

1.5 xr/n, ko3 durment 3amaca 1.2)

3. Pacuer mapaMerpoB (QWJIBTPOB MEXaHUYECKOH OYHUCTKH ((Ppuiab-

Tpsl ®MO)

Cymmapnasi miomaab QuibTPyIOIIe NOBEPXHOCTH paBHA OTHOILICHHUIO CyM-

MapHOro o0beMa OcCajKa K TOJIIMHE CIOS OCaJKa, KOTOPhIM BhIOMpAaeM paBHBIM 5

MM. [laHHas TONIIMHA CJIOA OCajKa TPAIUIIMOHHO BhIOUpAETCs s PUIBTPOB HU3KO-
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ro aasineHus (10 12 aTt™.), UCXOJ U3 YCIOBHS MIPUEMIIEMOTO Mepenaja J1aBjleHus Ha
¢unbTpodIEMeHTe - He Oonee 2-3 aTM:

S =0.071 (M%) /0.005 (m) = 14.2 M2

BuyTtpennuit nuametp GuiabTposaeMeHTa BRIOUpaeM paBHBIA JUAMETPY BXOJ-
HOTO U BBIXOJHOrO maTpyOkoB ¢unsTpa. g pacxoma 10000 n/gac onTumanbHbBIMN
auameTp narpyOkoB GuibTpa cocTaBiseT 60 MM.

Hapy>xHblil nuametp ¢punbTposieMeHTa BeiorpaeM paBHbIM 120 MM.

CoOoTBEeTCTBEHHO, BHYTPEHHHUI JuaMeTp Kopiyca (puiibTpa BHIOMpaeM paBHBIM
150 mm.

Ucxons U3 paccuMTaHHON IUIOMIAAN (UIBTPOBAIBHON MOBEPXHOCTH, OIpEe-
JsieM CyMMAapHYIO BBICOTY (PHIIBTPO3JIEMEHTOB:

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

[IpuHrMaeM BbIcOTy oAHOTO (puiabTpodaemenTa 0.9 m.

CrnenoBarenbHO, Il OYUCTKU BOJABI, COIVIACHO INPUBEICHHBIM TEXHUYECKUM

yCIoBHAM NoTpedyeTcs 42 GunbTpa BeICOTON 0KOJI0 1.4 M.

X 01 BBITIOJIHEHUST PAOOTHI:

1. Pa3oOpats puMep pacuera mapaMeTpoB GHUIBTPa MEXaHUICCKOW OUUCTKH
2. Paccunrarh rps3e€MKOCTh QUIBTpa TIO BapUAHTY M3 UCXOJHBIX JIBIHHBIX B
Tabuie
3. OTBEeTUTH HA KOHTPOJIHHBIE BOMPOCHI:
- JlaTh onpesenenne rpsi3eeMKOCTH?
- Kakumu mapameTrpamu onpeaensercst Tpsa3eeMKOCTh GuiabTpa?
- Ot 9ero BeIOMpAETCS ONTUMATBHBIA PEXKUM IKCIUTyaTaluu GUiIbTpa u ero radapu-
ThI?

4. Cnenatb BBIBOJ

HUcxonnsle 1aHHBIE
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Bapuant W C
1 1100 120
2 1200 130
3 1300 140
4 1400 150

HNPAKTUYECKASAPABOTA Ne4

PACCMOTPETH YCOBEPHLIEHCTBOBAHHUE CXEMbI
YCTAHOBKHU PEHIETOK U CUT HA CTAHIIUAX ADPAIINUN.

Hean padoTbl: AHaMM3UPOBATh YCOBEPIIEHCTBOBAHUE CXEMbl YCTAHOBKHU pe-
MIETOK U CUT Ha CTaHIUSAX adpaluu

yMeTh:

— obecnieunBaTh 0€30TKa3HYIO U A(PheKTUBHYIO pabOTy CHUCTEM BOJIOCHAOXe-
HUS U BOJIOOTBEJCHUS;
— BHEIPATH NEPEAOBBIE TEXHOJOTUU MPU CTPOUTENBCTBE, SKCIUTyaTalluu U pe-
KOHCTPYKIIMH CHCTEM BOJIOCHAOKEHUSI M BOJIOOTBEICHHUS;
— OMNpEeNeNATh U aHAIU3UPOBATh OCHOBHBIE TEXHUKO-?PKOHOMUYECKUE TTOKa3aTe-
;
3HATh:
— DKCIUTyaTalui0 COOPYKEHUN M 00OPY/IOBaHMS CHCTEM BOJOCHAO0XEHUS U BO-
JNOOTBEJICHUS;
— 3JIEMEHTHI ABTOMATUYECKUX YCTPOKCTB, METOJbl U3MEPEHUN, YCTPOMUCTBO KOH-
TPOJIBHO- U3MEPUTENBHBIX MPUOOPOB TEXHOIOTHUECKOTO KOHTPOJIS;

— TpeOOBaHUs OXPaHBI TPYAQ, TEXHUKNA O0€30MACHOCTH M MPOTHBOMOXKAPHOU Oe3-
OITaCHOCTH.

TeopeTnueckunii MmaTepualt:
B nocnennue roapl moaydusiv paclipocTpaHEHUE CAMOOYHIIIAIOIIUECS PEIIETKU

cTyneH4aToro tumna «PoTockpuH», MHUPOKO MPUMEHSIEMbIE B 3apyOeKHOM MpaKTHKE
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Y Ha HEKOTOPBIX OYMCTHBIX COOPYKEHUSX B Poccum M mMpouexKuBaHHUS KakK CTOY-
HBIX BOJ, TaK M 0CaAKOB. [IponexnBaronias 4acTb 3TUX PEHIETOK COCTOUT U3 JIBYX
YepeayIoMnXCcsl TAKETOB U3 MapasuUIebHbIX IJIACTUH - CTAIMOHAPHOTO U MOJABUKHO-
ro. JIBixeHue, CoBepIIaeMoe NOABUKHBIMU IIJIACTUHAMU, IPUBOJUT K TOMY, YTO OHU
MOAHUMAIOT COOpaHHbIE MPOAYKTHl (DUIBTPALIMKM HA OJHY CTYIIEHb BBEpX. B pe3yiib-
TaTe MOCJIEA0BATEIIbHBIX ABMKCHUU YJIOBJIEHHBIE TPUMECH MOJHUMAIOTCA A0 TOUKHU
BBITPY3KH U MOMAAAI0T Ha TPAHCIIOPTED.

B mporuiecce skcmtyatanuu pemetok «POoTOCKpuH» ObUIM BBISIBICHBI CIETYIO-
I[M€ HEJOCTATKH KOHCTPYKIIUH MEXAHUUYECKUX PEIIETOK:

HEJIOCTaTOYHAs MPOJOJIbHAS U TONEepeYHas KeCTKOCTh (PUIbTPOBAIBHBIX ILIa-
CTHH,;

* HEMPOIOJDKUTENBHBIN pecypc pabOoThl MOAIIMITHUKOBBIX Y3JI0B MEXaHU3MA;

* HEMPOIOJDKUTENIBHBIN pecypc paboThI IIIACTMACCOBBIX HAKJIAIOK.

Ha HeKkoTOphIX CTaHIMAX a’parii ObUTH YCTAHOBJIEHBI PEIICTKHU JIJIi CTOUYHBIX
BoJ RS-35 ¢ mpo3opamu 5 MM. B 11€10M KOHCTPYKIMS PEIIETKH JOCTATOYHO HAJEHK-
Ha, OJTHAKO B MPOIIECCEe IKCIUTyaTallui ObLTH BBISBIICHBI CIICAYIOIINE HEJOCTATKHU:

* IIPOMCXOIMIIO 00pa30BaHHUE «BAJIKA» U3 OTOPOCOB;

* pa3eNuTeNbHbIC MPOKIAIKH MEXTY GUILTPOBATBLHBIMYU TUIACTHHAMU UMEIOT
HEJIOCTaTOYHYIO HAJIC)KHOCTD;

* B HDKHEW YacTH PEIIETKH MPOUCXOIUT YCKOPEHHBIN U3HOC JIBUKYIIIUXCS Ya-
CTeH;

* aBapUITHOE TIPOJIaBIMBaHKUE (DHIIBTPOBABHBIX TUIACTHH KPYITHOPA3MEPHBIMH,

MACCHUBHBIMHU IIPCIMCTAMMU.

MecTta yCcTaHOBKH:

1. Ha mocrymnaromeit CTo4HO BOJE
2.Ha ouunIieHHoi CTOYHOM BOJE

3.Ha ocajke nmepBUYHBIX OTCTOMHUKOB
4.Ha npoMbITOM COpPOKEHHOM OCAJIKE
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5.Ha ocazke ¢ UI0BBIX IUIOLIAA0K PEKYJIBTUBUPOBAHHBIE WIOBBIE IIIIONIAKU

TeXHUYECKOUN BOJIbI

pelueTku

nepeaHbi  BOWBYX| qanarermu BTOPUHHEIA
OTCTORHWK -

NECX0NOsKH DTCTOMHAKM

s

< uas.
l XTHENR

1

1

1

1

1

1

1
P [2]
1

1

]
| =

Y
A

WNOYANOTHITEMY

METATEHKM E}

TEXH. 8053

WIOYTAIOTHATEN

DUNLTP-NIECCE!

TeXH. 8013 M a4 ,!ﬂﬂﬂﬂﬂﬂﬂﬂl

PI/IC}/HOK 2 - HGpCHGKTI/IBHa}I CXC€Ma YCTAaHOBKH PCHICTOK M CUT HAa CTAHLUAX

aspaluu.

YcTpaHeHre yKa3aHHBIX BbIIIE HEJOCTAaTKOB BO3MOKHO IIyTEM KaK yIIy4YllICHUS
KOHCTPYKIIMI PEUIETOK, TaK U COBEPIICHCTBOBAHUS TEXHOJIOTUYECKOM CXEMBI OYHUCT-
KU. B npuBeneHHON cxeme MpearonaracTcsl pa3MeneHne Nepes OCHOBHBIMH MEJKO-
MPO30PYATHIMUA PEIIETKAMHU PEIIETOK TpyOOoil OYMCTKH, MCKIIOYAIOIIee aBAPUIHBIN
IPOCKOK KPYIMHOPA3MEPHBIX MAaCCHUBHBIX IpeaMeToB. Pacmosararomiuecss Bciien 3a
HHUMU TIECKOJOBKHU MPEIHA3HAYECHBI ISl BBIACICHUS U3 CTOYHOU BOJBI TOJBKO KPYII-
HOTO TIeCKa, KaMHeH, IIeOHs ¥ TpaBHsl, MEPEMEIIAIONINXCS B MPUIOHHON YaCTH MOTO-
ka. TakuMm 00pazoM, BBEJCHHUE MOTIOJHUTEIBHBIX PEHIETOK W TIECKOJIOBOK TPyOOH
OYMCTKH TIO3BOJIUT CO3/1aTh Hanbosee OJaronmpusTHBIE YCIOBHS IKCILTyaTallMHd Pac-
MOJIOKEHHBIX 33 HUMH MEJIKOITPO30PHBIX PEIIETOK U MECKOJIOBOK, PACCUMTAHHBIX Ha

yaepxkanue cambix Menkux (paknuit necka (0,07-0,1 M), 4TO, B CBOIO OY€peb,
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oOecIeunT ONnTHUMAaJIbHEIC YCIIOBUA YAAJICHUS OCaZiKa U3 IMCPBUYHBIX OTCTOMHUKOB U

€Tro ICPCKAaYK B MCTAHTCHKHU.

X0/ BBIOJTHEHUS pabOThI:

1. IIpoananu3upoBaTh yCOBEpIIEHCTBOBaHUE PaOOThI peméTok Tumna «Po-
TOCKPHUH
2. Onucath NUHIUI AEHCTBUS PEMIETOK TUIA «POTOCKpUH»
3. OnucaTe MUHYCBI IPU SKCILTyaTalUUPEIIETOK U1 CTOYHBIX BOJ
3. BBINMOTHUTHTUIMIOBYIOCXEMYYCTAHOBKHU PEIIETOK U CUT HA CTAHIUSAX adpaluu
U CPaBHUTH C MEPCHEKTUBHON CXEMOM Ha puc.2
4. OTBETUTHh Ha KOHTPOJIbHBIE BOITPOCHI:
- B xakom MecTe IPOUCXOIUT YCKOPEHHBIM U3HOC ABUXKYILMXCS YacTeN pe-
IIETOK?
- Kakoe MeponpusitTie nocnoco0CTByeTHa yAepKaHUE CaMbIX MEJKHUX (pak-
it necka 0,07-0,1 Mmm?

5. Cnenatb BBIBOJ

ITPAKTHYECKAAPABOTA Ne5

MMPOAHAJIU3UPOBATH COBEPILIEHCTBOBAHUE 'JIPABJIMYECKOHN
CXEMbI COOPYXEHUA
Heabs padorbl: [IpoaHanmu3npoBaTh COBEPUICHCTBOBAHUE T'MIPABIMYECKOU
CXEMBI COOPYKEHUS

yMeTh:
— oOecneunBaTh 0€30TKa3HYI U 3(PHEKTUBHYIO pabOTy cUCTeM BOAOCHaOXe-
HUS U BOJIOOTBEICHNUS;
— BHEJPATH NEPEAOBbIE TEXHOJIOTUU MPU CTPOUTENILCTBE, DKCILTyaTalluu U pe-
KOHCTPYKIIMM CUCTEM BOJIOCHAOKEHUS U BOJOOTBEICHHUS;
3HATh:
28



— DKCIUTYaTaluIi0 COOPYKEHUN M 000PYJIOBaHUSA CHUCTEM BOJOCHAOXKEHHS U BO-
JIOOTBEJICHUS;

— TpeOOBaHUsl OXpaHbl TPyAa, TEXHUKNA 0€30MaCHOCTU M MPOTUBOIIOKAPHOU 0e3-
OMACHOCTH;

TeopeTnueckuii MmaTepuail:

NHIANBUAY AJIBHBIE T PAOUYECKUE 3A/TAHUSA

3amanue 1
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1-xnanan npuemHbId; 2- GuabTp; 3- Hacoc; 4- ra300TACNUTEND; S-Kamepa NOIIaBKOBast; 6- Kia-
MaH AJIEKTPOMATrHUTHBIN;, 7-U3MEpHUTENlb 00beMa; §-MHIUKATOp; - pyKaB HamopHbIi; 10- kpaH pa3ma-
TOYHBIN; 1 1- CYETUMK C JATYUKOM MMITYJIHCOB.

<4 (=] 11
.f"'
e
5
_:I:‘H_ i
—I-._I —
L
T el 1 |a
S 7
E; 1
L_F
3axganue 2

7

5
?‘ &
wz el
b L?_i
I g
r_l-—'i—?* \\—i 7

o
> yd[‘) <R s )
H

fz
I e R

-3

1-nacoc;2-npe10XpaHUTENbHBIA TUAPOKIANaH; 3-TeXHOJOru4eckuil ¢uubTp; 4-repmomerp; 5-
MaHOMETp;6-poccenb;7-MaHOMETp T PepeHINATBHBIN;8-QUIBTP HUCHIBITYeMbIi; 9-00paTHBIA Kila-
nas; 10-pacxomomep; 11-rermoo6MenHslIit anmapart; 12-ruapodak; 13-camyH.

3ananue 3
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7
8
. 10

1-3aaBUKKHM 1IApOBBIE; 2-3J€KTPOHACOCHBIN arperar; 3-uHAMKATOp NMoToKa; 4-¢puibTp Tuna OI'k;
S-¢punbTp-Bopootaenurens tTuna ®BB win OBI; 6-cueTunk XKUAKOCTH; 7-HEHTpaau3aTop cTaTude-
ckoro snektpuuectBa MHCOT; 8-unaukarop mortoka; 9- maHomerpsl; 10-kimanaH npeaoxpaHUTENb-
HbIW; 11- nerazarop

3amanue 4

1 - 3amBWKKM IIapoOBbIe; 2 - AIEKTPOHACOCHBIN arperar; 3 - WHAMKATOPHI MOTOKA;, 4 - QUILTP
tuma OI'x; 5 - unbTp-BogooTaenurens tuna BB unu ®BI; 6 - HeliTpanu3aTop CTaTUYECKOTO

A\,
2 W /

P

anekrpudyectsa MHCOT; 7 - uHaukarop noToka; 8 - MaHOMETpPBI
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3aganue 5

g 8
/
e T

7.

&

Pila

i

)[;/3

1 - kpaHOBBII y3€mn 3alOpHOI apMaTypsl; 2 - MaTpyOOK C 3aryIyHIKoi; 3 - cIMBHOW maTtpyOoK c
{paHoM; 4 - BO3AyXOCITYCKHOM MaTpyOOK ¢ KpaHOM; 5 - MaHOMETp; 6 - CBeYa C 3ariaymikou; 7 - muieid ¢
IpMaTypoOii; 8 - OIPECCOBOYHBIN arperar; 9 - nepeBuXHass €MKOCTb C BOJIOU

3axanue 6

1 — mydrta; 2 — ceruatslif GpunbTp; 3 — BcacslBarollas JIMHUSA; 4 — HACOC IPUEMHOT0; 5 — HaropHas
mHus; 6 — QUIBTP TUIpaBIMUECKUil; 8 — 3aBIKKY; 9 — HampaBneHue apwxkenus apual CM; 10 — mou-
s ciuBa; 11 — HanpaBieHNE ABU)KEHNUS.
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11

10

3axanue 7

1 — 6apaban co HIIaHTOM;

2 — CUETYUK;

3 — 3aBIKKA;

4 — MaHOMETPBI;

S — 3aJIBU)KKa HAIOPHOIA;

6 — TUHUS TepenycKa;

7 — cucTeEMa HaIIOJIHEHUS HACOCa;
8 —KJ1armaH JTUHUH [TePeIrycKa;
9 — MarucTpaib BbIIAYH,

10 — 3aaBMKKa;

11 — macoc;

12 — ¢unpTp-cenaparop;

13 — ubTp THAPABINYCCKUT.

3amanue 8

1- BXOHOIi BEHTUIIB;

2- BXOJIHOM LITYyLIE;

3- MaHOMETp;

4- GUIBTP TOHKOM OUHCTKHY;
5- BEHTHIIB;

6- MmaHoMmeTp;
7- BEHTUIIb ;

8- BEIXOIHOW BEHTHIb;

9- BBIXO/IHOM HITYLIED;

10- manomerp;

11- punbTp TOHKOM OUUCTKHY;

12- BeHTHUIIb



3aganue 9

1 - ucroTHUTENBHBIE TUIPOIUITUHIPHL;

2 - TUJIPABIMYECKUI pPyJIeBON MEXaHU3M;
3 - IpeIOXpaHUTEIbHBIN KIIaNaH;
4 - punwTp;

5 - mepernycKkHo KiiamnaH;

6 - ruapocuctema (0003HaueHa 000OIIEHHO);
7 - HACOC TUAPOCUCTEMBI,

8 - aBapHilHBIN;
9 - xmanan "WJIN";

10 - ¢punbtp.
K1
e 3aganmue 10
== ‘ K1 — rugpoknanan;51,52 — 6aku;
b2 & KII1 — kimaH nperoXpaHuTeNbHbIN

—~l____ | HI-mnacoc IECTEPHBIN;
< O1,D2 — punbTpsr;

K1

L Re

X0/ BBITIOJIHEHUSI PA0OTHI:
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1. [Ipoananu3upoBath U paciIMPpoBaTh FTUAPABINYECKUE CXEMBI 110 BapH-

aHTy U3 Ta6JII/II_IBI HCXOOHBIX JAHHBIX, C UCIIOJIB30BAHUCM MHTCPHCT- PECYPCOB

2. HapucoBath MHIUBUAYaIbHBIC THAPABIMYECKIE CXEMBI IT0 CBOEMY Ba-
pHUAHTY
3. Craenarh BBIBOI

Tabnuia UCXOMHBIX JaHHBIX .

BapuaHTs: 1 2 3 4 5

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

IHNPAKTHYECKASAPABOTA Ne6
AHAJIN3 PABOTbI KAPKACHO - 3ACBIITHOI'O ®UJIBTPA 10
PEKOHCTPYKLUHU U ITOCJIE
Heas padorsei: [IpoananuszupoBaTh paboTy KapKacHO-3aCBIMHOTO (GHUiIbTpa 10
PEKOHCTPYKIIMH U TIOCIIE

yMeThb:
— obecnieunBaTh 0€30TKa3HYyI0 U 3(PGeKTUBHYIO paboTy cucTeM BOAOCHaOXe-
HUS ¥ BOJOOTBE/ICHUS;
— BHEAPATH NEPEIOBbIE TEXHOJOTUU TPU CTPOUTEIHCTBE, IKCILTyaTallk U pe-
KOHCTPYKIIMH CHCTEM BOJIOCHAOKEHHSI ¥ BOJIOOTBEICHHUS,;
— OIpEAeNATh U aHATU3UPOBATH OCHOBHBIE TEXHUKO-DPKOHOMHYECKHUE MTOKa3aTe-
o,
3HATh:
— DKCIUTyaTalui0 COOPYKEHUN W 00O0PYIOBAaHUS CHUCTEM BOJOCHAOKECHHS W BO-
JIOOTBEJICHUS;
— croco0bI TIOBBITIIEHUST Y(HPEKTUBHOCTH PAOOTHI JIIEMEHTOB CHCTEM BOJIOCHAO-
KEHUS U BOJOOTBECHUS, IHEProcOeperaromniiue TeXHOJIOTHH;

— TpeOOBaHUsl OXpaHbl TPyAa, TEXHUKU 0€30MaCHOCTU U MPOTUBOIOKAPHOUN 0e3-
OMacHOCTH;

Teopernuecknii MaTepuai:
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Kapxacno-3aceinnoit punbtp (K3®) siBnsieTcsi pa3HOBUIHOCTHIO MHOTOCIIOM-
HBIX (UIBTPOB, B KOTOPBIX UCIOIB3YETCS MPUHIUTI(PUIBTPAIMUB HAIIPABICHUN YObI-
BAaIOILIEH KPYITHOCTH 3€PEH 3arpy3KHu.

KoncrpyknusK3®ananornyna KOHCTPYKIMH OOBIYHOTO CKOpPOro (uiabTpa ¢
HUCXOJSIIUM JBHKEHHEM BOJBI 1 HU3KUM OTBOJIOM MTPOMBIBHOM BOIbI. [Tomaua BobI
OCYUIECTBIISIETCS] 110 CUCTEME KeJl000B. PaccTosiHue Mexay keiobaMu peKOMEHIY-
eTCsl MpUHUMAaTh | M, BBICOTY TNE€pEIMBa MPOMBIBHBIX BOJ| B OTBOJSAIINM k€100 Haj
ypoBHeM 3arpy3ku - 300 mm. J[peHaxkHasi cucTeMa COCTOUT M3 JIbIpYaThIX TPYO ¢
NOJIICP>)KUBAIOIIMMHU TPAaBUMHBIMHU ClIOAMH. Bbicota moanepskuBaromux ciioeB 500
MM, KpyIHOCTb 3€peH oT 40 10 1 mm.

JIiist 3arpy3KM KapKacHO-3aChIMHBIX (GUIBTPOB KCIONB3YIOT TPABUM C KPYITHO-
cTbio 3epeH 40—60 MM U TIeCOK ¢ KpyMHOCThIO 3epeH 0,8 - 1 Mm. OUIBTp 3arpyKaroT
NOCJIIOWHO: HAa MOJNJIEPKUBAIONIME TPABUKHBIE CJIOM IOOYEPEOHO 3arpyxa-
IOTTPaBUMMIIECOK: MECYAHBIE YAaCTUIIbI 3aMOJHAIT MEXIOPOBOE MPOCTPAHCTBO Ipa-
BUHHOTO Kapkaca. OOImiasi BbICOTa T'paBUMHOW 3arpy3ku (kapkaca) 1,8 M, BeicoTa
necyaHoi 3achlliku B Kapkace 0,9 M, ciioii BOAbI HaJl TPaBUHHBIM KapKacoM OKOJIO 2
M. [lotepu Hanopa B K3® opreHTUPOBOUHO COCTABIIAIOT 2-3 M.

st kapkaca K3® kpome rpaBusi MOKHO NMPUMEHSTH TaKKe 1IeOCHb, a IS 3a-
MOJIHUTEII KpOME NeCKa MOKHO MCIOJIb30BaTh IPaHYJMPOBAHHbBIN JOMEHHBIN HINAK,
KEepaM3UT, MPAMOPHYIO KPOIIKY, aHTpauuT. OTHOILIEHHE HAUMEHBIIETO pa3Mepa 3e-
peH Kapkaca (meOHs Wi rpaBusi) K HauOoIbIeMy AOHKHO ObITh OoT 1:2 1o 1:1 (co-
[JIACHO MPOEKTHBIM JIAHHBIM ).

3epHa 3aMoHATENS TAKXKE TOJBEPTar0T KIaCCU(DUKAINK; JIJIST 3arPy3Ku (DUITh-
TPOB HCHOJB3YIOT MPEIyCMOTPEHHBbIE NMPOeKTOM (pakiuu. OCHOBHBIE PACUETHBIC
napameTpbl GuIbTpoB: ckopocTh pumbTparuu 10 M/49; mpu GOPCUPOBAHHOM PEKUME
JIOTyCKaeTcsl yBenndeHnue ckopoctu (umbtparuu g0 15 m/4. [lpu cpeaneit koHIeH-
TpallMM B3BEIICHHBIX BEIIECTB B MCXOAHOW Boje 20 Mr/I M pacyeTHOH CKOPOCTH

¢unpTpanuu 10 m/9 npogomkutenbHoCcTh GpunbTporukia st K3® cocrapnser 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 ¢punbTpoBansHoit ctanuuu ¢ K3C
1 — moauepxuBaroIIe TpaBUHBIE CI0U; 2 — paclpeAeauTeIbHas cucTeMa s BOJbI; 3
— 1oJlaya BO3/yXa Mpu MPOMbIBKE; 4 — TecyaHas 3achllika; 5 — I'paBUMHBIA Kapkac; 6 — TpyOua-
Tasi CUCTEMA JIJIA MTOJAa4Yu UCXOJHOM U OTBEIICHMS MPOMBIBHOM BOJbI: 7 — M0Ja4a UCXOJHOU BOJBI;

8 — 0TBOJ IPOMBIBHOU BOJIBL; 9 — m01aua MPOMBIBHOU BOJIbL; 10 — oTBOJ puimbTpaTa
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KapkacHo-3acbInHON (PUIBTPPACCUNTHIBACTC HA MaKCHUMaJIbHBIM 4acOBOMU
nputok. [IpombiBKa (UIABTPOB MOXKET OBITH Kak BOJSIHAsl, TaK W BOJIO-BO3/YIIIHAS.
IIpu BoasHON npombiBke K3® mpoucxoauT B3BEIIMBAHUE MECYAHOM 3aCHINIKU B HE-
MOJABMYKHOM I'PaBUMHOM KapKace Ha BCIO €r0 BBICOTY, U 3arps3HEHUs] KaK Obl OTTH-
paroTCs C MOBEPXHOCTH 3€peH mnecka u rpasus. st npoMbiBku K3® MOKHO MCIIONb-
30BaTh (GUIBTPAT WU BOMY, MPOUICANIYI0 OYUCTKY Ha OapaOaHHBIX ceTkaxX. MHTeH-
CHUBHOCTb BOASHOMN npoMbIBKH 20 1/(c*M?), Ipo10IKUTEIbHOCTS IIPOMBIBKH 8 MUH.

[Ipy BOAOBO3IYIIHOM MPOMBIBKE MTPEYCMATPUBACTCS CIACTYIOIIUN PEKUM:

1) cmyck BoAbI 10 YPOBHS MECKa;

2) mojiladya BO3AyXa U BOJAbI B TCUCHUE 5S—7 MHUH: UHTEHCUBHOCTb I1OJ]aYl BO3-
nyxa 14—16 n/(c*m?), Boasl 6— 8 11/(c*M?);

3) nogaya BojAbl C MHTEHCUBHO CThIO 14—15 J'I/(C*MZ) B T€UEHHE 3 MUH.

Pacxon mpombIBHOM BOJBI cocTaBisieT 3—5% oObema ouuliieHHoN Bojbl. [le-
puonuyecku (OIMH pa3 B JBa-TPH Mecsla) CleAyeT MPOU3BOAUTH MPOMBIBKY K3D
XJIOPHOM BOJIOM € cojiepKaHueM akTUBHOTO xjopa 200 mr/m.

O¢ddext ynanenus: B3Becu akTUBHOTO mia Ha K3®, B COOTBETCTBUM C PE3YJib-
TaTaMu MPOBEACHHBIX HUCCIEA0BaHUM, mpeanonaraercs Ha 80% mpu UCXOHOM KOH-
neHTpaiuu B3Becu 10 20 mr/m; cHmwkenue bIIKmonn wa 70% mpu BIIK mcxomHOoM
BOIBI 10—15 mr/m.

K3® MokHO MPUMEHSTH IS TOOYUCTKUA KaK OMOJIOTMYECKH OYHUIIECHHBIX TO-
POJICKMX M TPOU3BOJCTBEHHBIX CTOYHBIX BOJ TaK M HEHUTPAIM30BAHHOTO OOILIETO
CTOKa MaIlIMHOCTPOUTENbHBIX 3aBOJ0B. K3® MOryT MCHoib30BaThCSl TAKKE B Kade-
cTBe JAeHUTpUpuKaTopoB. [Ipr 7TOM aMMOHMITHBIN a30T MPEIBAPUTEITHHO BOCCTAHAB-
JTuBaeTcsl OMOXUMUYECKUM MYTEM O HUTPUTOB M HUTPATOB, KOTOPHIE B CBOIO OYe-
pens B AeHuTpudukaropax tuna K3® npespaiiatorcs B MOJEKYJISIPHBINA a30T, mepe-

XOIsIIMi B aTMmochepy.

X0/ BBITIOJIHEHUST Pa0OTHI:
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1. IIpoananu3upoBaTh pabOTy KapKaCHO-3aChIIHOTO (PMIBTpA OO PEKOH-
CTPYKLMH U NOCTE

2. HapucoBath kapkacHO-3aChIITHOTO (PUIBTPA

3. OnucaTh TUIIOCHl U MUHYCBI IPOMBIBKU KapKaCHO-3aChIMHOTO (PUIIbTpa
110 BapUAHTY TaOJIMLIBI UICXOAHBIX JAHHBIX

4. OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI:

- I'ne npumensierca K3D?

- KakoitmaTepuan npumenstor a1s 3arpy3ku K3D?

- Yemy paBHbI notepu Hanopa B K3D?

5. CrenaTth BBIBOJI
Tabnuia nCXOMHBIX JAHHBIX:
Ne Bapuanra: 1 2
[TpombIiBKa GUIBTPOB Bopnsnas Bono-Bo3aymiHas

IHNPAKTHYECKASPABOTA Ne7
IMPOAHAJIU3UPOBATH MEPOIIPUATUSAMMU 11O NIOBBILIEHUIO
IOOEKTUBHOCTU PABOTHBI BOAOCHABXEHUSA
Hean padorei: [Ipoananu3upoBaTh MEPOTPHUATHAMHU IO TMOBBIICHUIO Y dek-
TUBHOCTH pabOThI BOJIOCHAOKEHUS

yMeThb:
— obecrneynBaTh 0€30TKa3HYIO M 3(P(GEKTHBHYIO pabOTy CHCTEM BOJOCHaOKe-
HUS U BOJAOOTBEIACHMUS;
— BHEAPATH NEPEIOBbIE TEXHOJOTUU TPU CTPOUTEIIBCTBE, IKCILTyaTallMk U pe-
KOHCTPYKITUH CUCTEM BOJOCHA0KEHUS U BOJOOTBEACHHUS.
3HATh:

— DKCILTyaTalMI0 COOPYKEHUM M O00O0PYJOBaHMUS CHUCTEM BOJOCHAOKEHHS W BO-
JIOOTBEACHHUS;
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TeopeTnueckuii MaTepuail:

KauecTBo mosydyaemMoil HacelIeHUEM MUTHEBOM BOJbI 3aBUCUT OT KauecTBa pa-
OOThI CYIIECTBYIOIIUX CUCTEM BOJOCHAO)eHMs. Mcrob30BaHUE yCTAPEBIINX TEXHO-
JIOTUH BOJAOIMOATOTOBKM M 3HAYUTENbHBIA M3HOC 000PYIOBaHUS CYIIECTBYIOLUIUX CH-
CTEM BOJOCHA0XEHHUs JeaeT HEOOXOAUMBIM YIEINUTh 3TOMY HAINPaBICHHUIO CAMOE
NpHUCTaIbHOE BHUMAHUE.

O0603HaYMM CIeyIoIIMe MEPONPUSITHS 1O MOBBIMICHUIO 3(PPEKTUBHOCTU pa-
00ThI cHCTEM BOJOCHAOKEHNUS .

— mnoBbllIeHUE YPHEKTUBHOCTH pabOThl CYIIECTBYIOIIMX CKBXUH M CTPOH-
TEJIHCTBO HOBBIX;

— YCTPOKCTBO 30H CAHUTAPHOM OXpaHbl 2-T0 U 3-T0 NOsCa;

— yJy4IlIEeHUE COCTOSIHUS BOJOPA3BOISIINX CETEH;

— TIOMCK aJbTEPHATUBHOI'O HCTOYHUKA BOJOCHAOXKEHNUS;

— YCTpPOMCTBO BBICOKOUACTOTHBIX IpeoOpa3zoBaTesiell IO3BOJIUT COKPATUTh
HEMPOAYKTUBHOE MCIIOJIb30BAHUE 3JIEKTPOIHEPIHMH U HACOCHOIO 000pyAOBaHUs, MO-
BBICUT Kau€CTBO yCIyT BOAOCHAOKEHUs (IpU CHU)KEHUU JaBJICHUS B CETH aBTOMAaTH-
YECKOE IMOBBIIIEHUE 10 3aJaHHOIO YPOBHS), a TAKK€ YMEHBIIUT BEPOSITHOCTH BO3-
HUKHOBEHHS T'MPABINYECKUX YAAPOB B CETU BBUJY IUIABHOIO IyCKa HACOCOB;

— MOJIEpHHU3ALUS CUCTEMBI BOJIOCHAOKEHUS MPEAINOIaraeT yCTaHOBKY COBpE-
MEHHOT0 00OpyIOBaHMsI Ha HACOCHBIX CTaHLMAX, PEe3epByapax, yCTaHOBKaxX 00e33a-
pakK1BaHUS.

MeponpusaTus 10 yiay4lIEHUI0 COCTOSIHHS BOJOPAa3BOASAIIMX CETEH CBA3AHBI C
TeM, YTO 3HAUYMTEIbHAs YacTh CETEH M3HOIIEHAa U TPeOyeT KalmUTalbHOTO PEMOHTA
VTN 3aMEHBI.

MeponpusiTuss 10 IOUCKY aJIbTEPHATUBHOIO HCTOYHUKA BOJOCHAOKEHUS

IpcaroJararoT Mporu3BOACTBO I'COJI0ropa3BCJ0YHbIX pa60T.

X0 BBITIOJIHEHUS! pa0OTHI:
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1. ITonroroButh pedepaTt ¢ MEPONPUITHIMU MO MOBBIIECHHUIO 3P (HEKTUBHOCTH
paboThl BOJIOCHA0KEHHSI HACEJIEHHOTO ITyHKTA MO MPOMKUCKE CTYI€HTa

2. Hanmcatpb CKOJBKO JIET OKCILTyaTUPYETCsl BOJOCHAOKEHUSI HACEJIEHHOTO
MyHKTa

3. B xakoM rosy npoBoAMIaCh PEKOHCTPYKIUS U YTO UMEHHO

4. BeINOJIHUTH NpejiaraéMyto CXeMy OYMCTHBIX COOPYKEHUIBOTOCHA0KEHUS
HACEJICHHOIO MMyHKTa

5. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

- Cpok ciy>k0bl CTalbHBIX TPYO 1O HOPMATHUBY ?

- U3 xakux BOAHBIX UICTOYHUKOB Oy/IET BBIIIOJIHEHA MpejjaraeMas cxema

OUYUCTHBIX COOPY>KEHHI BOJIOCHAOKEHMS?

6. Coenatpb BBIBOJ

MNPAKTUYECKASPABOTA Ne8
MMPOAHAJIU3UPOBATH MEPOIIPUATHUSA 110 TIOBBILHEHUTIO
IOOEKTUBHOCTU PABOTBI BOAOOTBEJIEHUSA
enb paboOTHI: MpoaHATU3UPOBATH MEPOIIPHUATHS 10 TTOBBIIIEHUIO 3P PEeKTUBHO-
CTH pa0bOThI BOJOOTBEACHHUSI

yMeThb:

— obecrneynBaTh 0€30TKa3HYIO M 3(P(HEKTHBHYIO pabOTy CHCTEM BOJOCHA0Xe-
HUS U BOJIOOTBEACHMUS;
— BHEAPATH NEPEIOBbIE TEXHOJOTUU TPU CTPOUTEIIHCTBE, IKCILTyaTallMk U pe-
KOHCTPYKIIMH CHCTEM BOJIOCHAOKEHHSI ¥ BOJIOOTBEICHHSI,;
— OIpPEAeNATh U aHATM3UPOBATH OCHOBHBIC TEXHUKO-DPKOHOMHYECKHUE IMOKa3aTe-
T
3HATh:
— DKCIUTYaTalli0 COOPYKEHUN M 00OPYIOBaHUS CHCTEM BOJOCHAOKEHUS U BO-
JIOOTBEICHUS;
— ¢crocoObl MOBBITIEHUS d(PGHEKTUBHOCTH pabOTHI 2JIEMEHTOB CHCTEM BOJIOCHAO-
EHUS U BOJIOOTBEJICHHUS], JHEProcOEpEraromue TeXHOJIOI U H;
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— TpeOOBaHUsl OXpaHbl TPyAa, TEXHUKN O0€30MACHOCTU U MPOTHUBOIOKAPHOU 0€3-
ONAaCHOCTH;

TeopeTnueckuii MmaTepuail:

JInst cHWKEHUsT 3arpsi3HEHUsT BOAHBIX OOBEKTOB HEAOCTATOYHO OYHUIIICHHBIMU
X035MCTBEHHO-OBITOBEIMH CTOYHBIMHU BOJAAMU HEOOXOIMMO IJIAaHUPOBATh MEPOMPHUSI-
TUS TIO TIOBBIMICHUIO 3(P(HEKTUBHOCTU pabOThI CYIIECTBYIONIUX OYUCTHBIX COOpYXKe-
HMH KaHaJIW3allMy, B TOM YHCJE:

— pa3paboTKa TPOCKTHO-CMETHOW JOKYMEHTAIlMM IO TMOBBIIIEHUIO 3(dek-
TUBHOCTH pabOThI CUCTEM BOJOOTBEACHUS;

— PEMOHTHO-CTPOUTEINIbHBIE PAabOTHI MO 3aME€HE OOOpYJAOBaHUS HACOCHBIX
CTaHIIUM;

— KanuTaAJIbHBIA PEMOHT KaHAJW3AIMOHHBIX CETE€M, CTPOUTEIHCTBO HOBBIX;

— PCKOHCTPYKIHA OYUCTHBIX coopyx(eHHﬁ KaHaJIn3alluu.

1. TlogroroBuTh pedepaT ¢ MEPONPHUATHIMU MO MOBBIIIECHUIO 3PHEKTUBHOCTU
paboTHI CHUCTEM BOJOOTBEICHHS T. UenssOuHcKa.
2. 3apucoBaTh CyIIECTBYIOIIYIO U Tpennaraemyio cxemy padotst OCK r. YUens-

OWHCKA

X0/ BBITIOTHEHHS paOOTHI:

1. ITonroroBuTh pedepat c MEPONIPUATHAMU IO TOBBITIIEHUIO 3P HEKTUBHOCTH
paboTHl CUCTEMBI BOJIOOTBEICHUS HACEIIEHHOTO ITyHKTA (110 MPOTHCKE CTYICHTA)TIO
obpasny puc.l u puc. 3

2. Hammcathb CKOJBKO JIET SKCILTyaTUPYETCSI CHCTEMAaBOI00OTBEICHUS HACEIICH-
HOTO TTYHKTa

3. B xakoM romy mpoBoAMIIach PEKOHCTPYKITHS M 9YTO UMEHHO

42



4. BBITOTHUTHCXEMY OYMCTHBIX COOPYKEHUIBOIOOTBEICHUS HACEIEHHOTO
MyHKTa
5. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
- Hanmnmure 10 6ecTpanmeiHpIx cnoco00B NpOoKIagKku TpyOOnpoBOAOB?

6. Coenath BBIBOJ
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MuHucTepcTBO 00pa3zoBaHus U HayKu YenssOuHCKOM 00IacTu
INocynapctBenHoe OroakeTHOE MPodecCHOHANTBHOE 00Pa30BaATENbHOE YUPEKICHUE
«IOKHO-Y paJIbCKUI TOCYAAPCTBEHHBIN TEXHUYCCKUN KOJLIEIAD

OTYET

11O BBIIMMOJIHCHUTO MIPAKTHYCCKHUX pa60T

no teme 2.2 PeKOHCTPYKIUA CUCTEM BOJTOCHAOXKEHMSI M BOJ0OOTBEICHUS

Brimonawmn(a):

I'pynna:

[TpoBepwuii(a):

Yenabunck, 2019
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Cnmcok ureparypbl

HopMaTuBHO- TeXHUYeCKas JUTEepaTypa:

1. CHulI 2.04.02.-84* BonocHa0xxenue. Hapy»KHbIe CETH U COOPYKEHUS

2. CHull 2.04.01 - 85*. BuyTpeHHu!l BOJONPOBOJ M KaHAIW3ALMS 3AaHUMN /
I'occTpoit Poccuu. - M.: ®I'VII LIIII, 2004, - 60 c.

3. CanlluH 3. 1.4.1074-95. 30HbI caHUTApHOUN OXPaHbl HCTOYHUKOB BOJIOCHA0-
KEHUSUBOIONPOBOIB XO3SIHCTBEHHO-IUTHEBOT'O HA3HAYCHUSI.

CanlluH 2.1.4.1074-01. [TutbeBas Bona, ' urnennyeckue TpeOOBaHUS K Kaye-
CTBY BO/JIbI LICHTPAJIM30BAaHHBIX CUCTEM MMUTHEBOTO BOJIOCHAOXeHMsI. KOHTpoIb Kaue-

CTBa.
CHulII Il - 89 - 80. I'enepanbHbie TUIaHBI TPOMBIIICHHBIX TpeanpusaTuii / I'oc-
ctpoit Poccun. - M.: ®T'VII LIIIT, 2004, - 60 c.
CHuII 1l - 60 - 75. IlnanupoBKa U 3aCTpOiKa rOpoOJIOB, MOCEIKOB U CEIBCKUX

HacesneHHbIX myHkToB / OI'YIT LTI, 2004
Boanwiit kogexc Poccutickoit @enepanuu. M.: «Ocb-89». 1995.- 80 c.

OcCHOBHbBIE HCTOYHUKH (MIeYaTHBIE):

1. CIT 31.13330.2016 AxryanuzupoBanubsiiit CHull 2.04.02.-84* BonocHabxe-
Hue. HapyxHbie ceTu U coopy>KeHus

2.CII 30.13330.2016 AxryamuzupoBanubiii CHull 2.04.01 - 85*. Bayrpennmii
BOJONPOBOJ M KaHanu3anus 3aanuii / 'occtpoit Poccun. - M.: ®I'VIIT LIIII, 2004, -
60 c.

3. CanlluH 3. 1.4.1074-95. 30HbI caHUTAPHOM OXpaHbI HCTOYHUKOB BOJJOCHA0-
KEHUSUBOONPOBOJIB XO3IMCTBEHHO-IUTHEBOTO HA3HAYCHUSI.

4. CanlluH 2.1.4.1074-01. ITutbeBas Boga, [ urneHnvyeckue TpebOBaHUS K Ka-
YEeCTBY BOJIbI IICHTPATM30BAHHBIX CHCTEM MMUTHEBOTO BOIOCHAOXKEeHMs. KOHTpOIh Ka-
YECTBa.

5. CHulI Il - 89 - 80. 'enepanpHbIe MIaHBI TPOMBIILIEHHBIX MTPEATPUATHIN /
I'occTpoit Poccun. - M.: ®T'VII LIIII, 2004, - 60 c.

6. CHull Il - 60 - 75. [InanupoBKa U 3aCTpoOiiKa TOPOIOB, TTOCETKOB U CEIBCKUX
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