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1. OBLIME MMOJIOKEHUA

PaGowas  mporpamma  mpemHasHadeHa  JUIsi  NPOPECCHOHAIBHOM  TOATOTOBKH |
npodeccuoHanbHOr0 OOydeHus Jul, paHee He uMeBIHMX npodeccun 13910 MammHUCT HACOCHBIX
YCTaHOBOK.

PabGouass mnporpamma mnpenHazHayeHa S MOBBIIIEHUS KBaIU(UKAIMK padoyero, yxke
uMmeromiero  npogdeccuto 13910 MamuHUCT HACOCHBIX YCTAaHOBOK, B LIESAX IOCIEAO0BATEILHOIO
COBEpUICHCTBOBaHUS MPO(ECCHOHATBHBIX 3HAaHUM, YMEHUW W HaBBIKOB 0€3 TOBBIIICHUS
00pa30BaTEIbHOTO YPOBHSI.

Crpykrypa u coxaepxanue Pabouell mnporpaMMbl MpeACTaBlIEHbl Y4€OHBIM IIJIAHOM,
TEMaTUYECKUMU TUIaHaMU 10 y4EOHBIM IIpeIMeTaMm.

B ydeOHOM mutane comepKuTcs mepeueHb YICOHBIX MPEAMETOB C YKa3aHHUEM 00BEMOB BPEMEHH,
OTBOJMMBIX Ha OCBOEHHUE IPEIMETOB, BKJIIOYas 00bEMbl BPEMEHHU, OTBOJIMMBIE HAa TEOPETUUYECKOE U
IIpaKTU4eCcKoe oOyueHue.

B TematnueckoM miaHe 1o y4yeOHOMY IpeAMETY pacKpblBaeTcs PpEeKOMEHIyemas
MIOCJIEIOBATENIbHOCTh M3YyYEHHs] pa3fesioB U TEM, YKa3blBAE€TCS pacHpeesieHne Y4eOHbIX 4acoB I10
paszzeniaM u TemMam.

[IpoomxuTebHOCTh 00yUeHUsl Al MPOPECCUOHANBHON MOArOTOBKM U IPO(ECCHOHAIBLHOIO
oOyueHus nul, paHee He umeBLIUX npodeccun 13910 MammHUCT HACOCHBIX YCTAHOBOK YCTaHOBJIEHA
160 yacos.

VY4eOHble mporpaMMbl Ajisi MOATOTOBKM HOBBIX pabouux mo mnpodeccun 13910 Mammnuct
HACOCHBIX YCTaHOBOK pa3palOTaHbl C yU€TOM 3HAaHHUI U MpodeccHOHAIBbHBIX YMEHUN 00ydaromuxcs,
MMEIOIINX 00Iee cpemaHee (MojaHOE) 0Opa3oBaHWE, HA OCHOBE MPO(ECCHOHATBHBIX CTAaHIAPTOB U
(denepanbHbIX TOCYJIApPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB CPEAHEr0 Mpo(eCcCHOHAIBHOTO
o0OpazoBaHwusI.

VYuyeOHple IUIAaH M @porpamMMma BKIIOYAIOT 00s3aTeNbHBIM 00BEM ydeOHOro Marepuaia,
HEO0OXOIUMBIN 11711 mproOpeTeHus: npo(ecCHOHATbHBIX HAaBBIKOB M TEXHUYECKUX 3HAHHM, KOTOpbIE
COOTBETCTBYIOT TpeOOBaHUSM KBaJU(UKALMOHHBIX XapaKTEPUCTUK MAIIMHUCTOB  HACOCHBIX
YCTaHOBOK 2-6 pa3psja, IporpaMmy 1o MPOU3BOJICTBEHHOMY O0yUYEHHUIO.

[IporpamMmoii npeaycMoTpeHbl MPOU3BOACTBEHHOE O0yueHUE, B MPOIECCE KOTOPOro ydaliuecs
[0/ PYKOBOJCTBOM HMHCTPYKTOpa YINIYOJSIOT U 3aKPEIUIAIOT IOJyYeHHbIE HAa ypOKax 3HAHUS II0
YCTpPOICTBY, B3aUMOJICHCTBUIO MEXaHU3MOB U TPUOOPOB.

B mporiecce 00ydenus 10KHO OBITH 00paImieHo 0co60e BHUMAaHKUE Ha TO, YTOOBI 00yJaronuecs
TBEPAO YCBOWJIM U HEYKOCHUTEJIHHO BBHIMOJIHSUIM BCE MpaBUila TEXHUKU Oe30macHOCTU. B aTux mensax
MIPENnoaBaTeId U UHCTPYKTOPHI MPOU3BOJACTBEHHOTO 00y4YeHMs, TOMUMO H3ydeHus oOmux [IpaBun
TEXHUKU 0€30MacCHOCTH, TOJKHBI IPU M3YYEHUU Ka)KJ10M HOBOW TEMbl WM IPU MEpeXoe K HOBOMY
BHAY palboT oOpamaTh BHUMaHHE OOYYalOUIMXCS HA TpaBUjIa TEXHUKH O€30MacHOCTH, KOTOpPHIC
JOJIKHBI UMU COOJIIO1aThCSl.

K xoHmy oOydeHust ydwamiuecs IOJDKHBI YMEThb CaMOCTOSITEIbHO BBINOJHATH BCE pPadOTHI,
[PEeyCMOTPEHHbIE TPEOOBAHUSAMHU, MNPEAbSIBISIEMbBIMU K MAalIMHUCTaM HACOCHBIX YCTaHOBOK B
COOTBETCTBUU C TEXHUUECKUMHU TPEOOBAHUSAMU U HOPMaMH, YCTAHOBJICHHBIMU Ha MPOU3BOJICTBE.

1.1. HopmaTHBHO-NIPABOBbIC OCHOBBI Pa3padOTKH NPOrPaMMBbI

[Iporpamma mnpodeccuonanpbHoro oOydenus pabounx mo mnpodeccun 13910 MammnncT
HACOCHBIX YCTaHOBOK pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

— Mdenepanbhbiii 3ak0H «O0 obpazoBannu B Poccutickoit @enepanum» No273-D3 ot 29.12.2012

— Ilpuka3 MunucrepctBa npocsemienus PO ot 26 asrycra 2020 r. Ne438 «OO0 yrBepxaeHUU
[lopsinka opraHu3aluu M OCYIIECTBJIEHUS OOpa30BaTENbHOM JEATEIBHOCTH IO OCHOBHBIM
nporpaMmmam mpo¢hecCuoOHATBLHOTO 00yYEHUSD.

—  Meroanueckue  pekOMEHIAUMM [0  pa3pabOTKE  OCHOBHBIX  MPO(ECCHOHAIBbHBIX
00pa30BaTeNIbHBIX MPOTrpaMM M JIOMOJHUTENIBHBIX MPOPECCUOHANBHBIX MPOrpaMM C YYETOM
COOTBETCTBYIOIIUX MPO(HECCHOHAIBHBIX CTaHAAPTOB (YTBEpkKAeHb MUHHCTPOM 00pa30BaHus U HAYKH
Poccuiickoit ®eneparum 22.01.2015 1. Ne JIJI-1/058H).

— Ilpuka3z MunuctepctBa npocBemenuss PO ot 14 urons 2023 r. N 534 "OG6 yrBepkaeHUu
[lepeunss mpodeccuit paboumx, IOJDKHOCTEH CiIyXKalllUX, 10 KOTOPbIM  OCYLIECTBIISIETCA
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npodeccuoHanbHOE 00ydeHue" (C U3MEHEHUSIMH | JIOTIOJTHCHUSIMHU ).

— Ilpuxa3z MunuctepctBa npocseuieHuss PO ot 20 centsaopsa 2022 r. N 854 "OO yrBepxaeHUU
(benepalbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa CPEeIHEro mpodecCHOHATBHOTO
obpazoBanus no npodeccuun 18.01.27 MammmHUCT TEXHOJIOTHIECKUX HACOCOB U KOMITPECCOPOB'".

— Ilpuka3z MunucrepcTBa Tpyna u couraynbHoi 3amutsel PO ot 7 aBrycra 2023 r. N 6411 "O6
YTBEPKIACHUH NMPOPECCUOHATBHOTO CTaHAapTa "MallMHUCT HACOCHBIX YCTAHOBOK'.

Kpome ocHOBHBIX TpeOOBaHMH K YpPOBHIO 3HAaHUW U YMEHUH B KBaJU(UKALUOHHBIE
XapaKTEePUCTUKHU BKIIOUEHBI TpeOOBaHUs, peaycMoTpeHHbie . 8 «O6mux nonoxenuit» ETKC.

— HopmaTuBHO-MeToinueckue 1oKkyMeHTbl MuHoOpHayku Poccun.

1.2. HopMaTHBHBI CPOK OCBOEHHS MPOIrPaMMBbI

[IpopomkurenbHOCTh  (CpOK)  oOydeHuwst 18 NpO(PECCHOHATBHOW  TMOJATOTOBKH |
npodeccuoHanbHOr0 OOydeHHs Jull, paHee He uMeBIMX npodeccun 13910 MammHUCT HACOCHBIX
YCTaHOBOK ycTaHoBJieHa 160 yacos.

1.3. ®opma o0yueHus
OuHO-3204Hasl.

1.4. KaTeropus ciaymare/ieil 1 ypoBeHb 00pa3oBaHus

B cootBerctBun ¢ ®enepanbHbiM 3akOHOM OT 29.12.2012 Ne273-®3 «O06 oOpa3oBaHuu B
Poccuiickoit ®@enepanuu» (ct. 10 Crpykrypa cucreMbl 00pa3oBaHus) CIyIIaTeNI, MOJydarollue
npodeccuto 13910 MamuHUCT HACOCHBIX YCTAaHOBOK,  JIOJDKHBI HMMEThH CIEIYIONIUE YPOBHU
o0pa3zoBaHus:

- cpenHee o01Iee 00pa3oBaHUE;

- cpenHee mpodeccnoHaIbHOE 00pa3oBaHuE;

- BBICIIIEE 0Opa3oBaHue — OaKaiaBpuar;

- BBICIIIEE 0Opa30BaHME - CIICIIHAIUTET, MATHCTPATYPA;

- BBICIIIEE 0Opa30BaHME - OJIrOTOBKA KaJpOB BBICIICH KBaTH(PHUKALINH.

1.5. S3bik  ocyliecTB/IeHUsI 00pa3oBaTeIbHOW  JeATEJIbHOCTH 10  MNporpaMmme
npoecCHOHAILHOr0 00y4eHust

OOpazoBarenbHasi  JI€ATENbHOCTh [0  MporpaMMme  NpPOPEeCcCHOHANbHOIO  00yueHus
OCYUIECTBJISIETCS Ha TOCYJapCTBEHHOM s13bIKe Poccuiickoit @enepannu - pyCCKOM S3bIKE.



2. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

2.1. O0beKTHI U 00/12CTh NPOPECCHOHATBHOM IeITeJIbHOCTH CaylIaTesei

OobaacTh npogeccuoHATIbLHON 1esITeJIbHOCTH:

SKCIUTyaTalus, 00CIy)KMBaHHE U PEMOHT HACOCHOTO 000PY0BaHUs, pEryJInpyoen
anmnapaTtypsl U TpyOOIIPOBOJIOB.

O0bexkThI PO ecCHOHATBHON 1eITeJIbHOCTH:

obecrieueHne OecriepeOOMHON paboThI, MPEaYNPEKIACHUE TTPEKACBPEMEHHOTO H3HOCA U aBApUil
HACOCHOTO 000PYJIOBaHNs, MEXaHU3MOB, arperaTtoB, TPyOOTIPOBOIOB, 3aMIOPHOM M PETYIHPYIOMICH
apMarypehbl, (bl/IJ'IBTpOB JJIs1 OUYHUCTKHU HarHeTaeMou Cp€abl U CUCTEM aBTOMATHYCCKOI'O PEryJIupOBaHUs.

2.2. Buabl npogeccHOHAIBHOM AeATeIbHOCTH M NPO¢ecCHOHAIBHbIC KOMIIETCHIIMU:

2.2.1. MaluMHHUCT HACOCHBIX YCTAHOBOK 2-I0 pa3psjaa

MamuHuCT HAacOCHBIX YCTAHOBOK 2-TO  paspsiia  TOTOBHUTCS K CIHEAYIOIIEMY BHUAY
npodeccuonanpaol aesrenbHOCTH (BIIJ]): «Okcmayaramus, oOCIy)KMBaHHE M PEMOHT HACOCHBIX
YCTaHOBOK MaJIOW MPOU3BOIUTENILHOCTH, CUIIOBBIX IPUBOJIOB M BCIIOMOTaTEIbHOIO 000PY10BaHU»

CootBeTcTBYIOIIME BULY TPOPECCHOHANTBHON EATEIbHOCTU NPO(EeCCHOHATbHbIE KOMIETEHIINN
(I1K) npencrasnensl B Tabnuue 1:

Kon HaumeHoBaHue

BIIJ 1 JKCIUIyaTanus, O00CAy:KHBAHHE MW PEMOHT HACOCHBIX YCTAHOBOK MAaJIoOi
NPOM3BOAUTEIbHOCTH, CHJIOBBIX IPHBOIOB H BCIIOMOTraTeJIbHOT0 000PY/10BaAHUS

IIK 1.1 DKcruryaranus U 00CIy)KMBaHUE HACOCHBIX YCTAHOBOK MaJIOM MPOU3BOAUTEIHHOCTU

[IK 1.2 OKcrutyaTanuss ¥ OOCIYXMBAaHHE CHJIOBBIX TPHUBOJOB M  BCIOMOTATEIHHOTO
000pyI0BaHUSI HACOCHBIX YCTAHOBOK MaJIO¥ MPOU3BOIUTEILHOCTH

K 1.3 BrrsBrieHre HencpaBHOCTEH, pEMOHT HACOCOB, TPYOOITPOBOIOB, CHIIOBBIX ITPHUBOJIOB U
BCIIOMOTATEIHLHOTO 000PYIOBaHMSI HACOCHBIX YCTAHOBOK MAJIOW MTPOU3BOAUTEIILHOCTH

IInanupyemMble pe3yJibTaThl 0CBOEHHS MPOTrPAMMBbI

Pe3ynbrathl  OCBOEHHS  MpOrpaMMbl  OIPEAEISAIOTCS  NMPUOOPETEHHBIMU  CIyLIATeNIeM
KOMIIETEHIUSIMHU, T.€. €r0 CHOCOOHOCTBbIO NPUMEHSTh 3HAHUS, YMEHUS U JIMYHOCTHBIE KayecTBa B
COOTBETCTBUU C BUJIaMU MPO(HECCHOHATIBHOM e TENbHOCTH.

[Tnanupyemblie pe3yabTaTbl OCBOCHHS IPOrpaMMbl ONPEIEINIAIOTCS C YIETOM MPO(PeCCUOHANIbHBIX
KoMMeTeHIUH — TpynoBbiX GyHkwil (TD), mpuHATHIX 32 OCHOBY (JOPMHPOBAHHUS POTPAMMBI:

INK 1.1 Dxcnayaranuss #M = 00cAy)KHBaHME  HACOCHBIX  YCTAHOBOK  MAaJIOW

IMPOU3BOAUTEJIbHOCTH
Tpynoeeie | Benenue 3anmceii B )xypHane o paboTe yCTaHOBOK
AeticTBUS 3amep raza

KOHTpOJ'H) COCTOSAHUA (l)I/IJ'H)TpOB U UX OYUCTKa

OOCnyXMBaHHE BaKyyM-HAaCOCHBIX YCTAHOBOK II0 Jera3aldd VYrojbHBIX IIMAXT C CyMMapHOH
MIPOM3BOIUTEIBLHOCTBIO HACOCOB 110 6 000 Ky0. M/4 METaHOBO3IYIITHON CMECH

OO6cCy)KMBaHHE HACOCHON YCTAaHOBKH 10 IMEpeKauke HEPTH, HEQTENMPOAYKTOB U APYIHX MKHIKOCTEH:
MOATOTOBKA CXEMBI OOBA3KM HACOCOB; OTKPBITHE M 3aKPHITHE 3aBMKEK HA HAIIOPHOM TpyOompoBoje (1
OTKITIOUCHHUE Oalinaca)

OO0cny)KrBaHUE HACOCHBIX YCTAHOBOK IIEPBUYHON U BTOPHYHON NIepepabOTKU HEPTH

OO0Cny)XMBaHHUE HACOCHBIX YCTaHOBOK, 00OPYIOBAaHHBIX MOPIITHEBHIMHU U IIEHTPOOCKHBIMH HACOCAMH C
CYMMAapHOH MpOu3BOAUTENLHOCTRIO 10 1 000 KyO. M/4 BOIBI, KHUCIIOT, IICIOYCH, MYyJBIBI M IPYTHX
HEBS3KUX JKUJKOCTEH

OO0cnyXHBaHHE HACOCHBIX YCTAHOBOK IO MepeKauke HedTH, Ma3yTa, CMOJIbI C MPOU3BOAUTENLHOCTHIO
HacocoB jo0 100 xy0. m/4

OGCJ’Iy)KI/IBaHI/Ie HaCOCOB, HACOCHBIX arperaToB B IOJIEBbLIX YCJIOBUAX U HA C’I‘pOﬁHJ’IOH.IaZ[KaX

OO0cnyXrBaHUE WIIIOPUIBTPOBBIX YCTAHOBOK C IPOHM3BOIUTEIBHOCTBIO HacocoB a0 100 ky0. m/4
KaXK OBl

OGCJ'Iy)KI/IBaHI/Ie paGOTaIOH_leFO Hacoca: KOHTPOJIb pa6OTH, CUCTCMATUYCCKasA TIIPOBEpPKa HarpeBa
NOAINWIIHUKOB MW CAJIbHUKOB HACOCa; KOHTpPOJb M 3aluChb TMOKa3aHUH HU3MCPUTCIIBHBIX HpI/IGOpOB,




MaHOMETPOB, PACXOJAOMEPOB, TEPMOMETPOB; KOHTPOJIb PaOOTHI CMA30UHBIX YCTPOMCTB U MOCTYILICHHUS
BOJIbl HA CAJILHUKU; OCTAHOBKA MPUBOIHOTO MOPIITHEBOTO Hacoca

O6CJ'Iy)KI/IBaHI/Ie JO3UPYIOUINX HACOCOB

[ToaroroBka K MycKy JO3UPYIOIUX HACOCOB

PeI‘yJ'II/IpOBaHI/Ie noaavu JO3UPYIOUINX HACOCOB

IMoaroroBKka K IyCKY MPUBOMHOTO IMOPIIHEBOrO HAcOCa ¢ MPUBOAOM OT DIIEKTPOABHIATEINISA: OCMOTP
Hacoca, IEKTPOJBUTATENS, PSAYKTOPOB; MPOBEPKA MONOKECHUSI 3a[IOPHON U PETyIUPYIOIIei apMaTypsl,
HAJTUYUS [TOACOEIMHEHHS U UCIIPABHOCTH KOHTPOJIbHO-U3MEPUTENBHBIX IPHOOPOB

HpOBepKa HUCHPAaBHOCTHU CUCTEMbI CMAa3KH NMOPUIHEBOI'O HACOCA U IMOCTYIVICHUA Macjia Ha MOAIIUITHUKN

IIpoBopaunBaHUe MOPIITHEBOTO HACOCA MIEPE TYCKOM

HyCK TIOPIIHEBOI'0 HACOCAa C MIPUBOJAOM OT JJICKTPOABUTATCIIA

HOI[FOTOBKa K IIYCKY, IYCK 1 OCTaHOBKA IMOPUIHCBLIX 1 HEHTpOGC)KHI)IX HaCcoCOB

[ToaroroBka K IycKy, MycK U OCTaHOBKA MPSMOJEHCTBYIOIIET0 ITapoOBOro Hacoca

CMasbIBaHKE MPSAMOICHCTBYIONIETO TAPOBOTO HACOCA B MEPHO/I €ro paboTh

PeI‘yJ'II/IpOBaHI/Ie qucia Xo40B HpﬂMOZ[eﬁCTByIOH.[eFO IIapoBOIro Hacoca

CIHB CKOMHUBIIEHCS >KUAKOCTH W3 MApOBOr0 HWIMHAPA MPSIMOICHCTBYIOIIETO ITAPOBOr0 HACOCa [0
MyCKa M BO BpeMsi paboThI

HOI:[FOTOBKa K IIYCKY, IIYCK, OCTAHOBKa POTAlIMOHHBIX HACOCOB

Ho;[orpeB JKHUAKOI'O TOILUIMBA IIPU CJIMBE U 1IOJa4Y€ €ro K MECTY XpaHCHHU WIIN l'IOTpe6J'I6HI/I$I

ITpoBepka MOAUIMITHUKOB M CAILHUKOB BO BpeMsl pabOTHI IIEHTPOOEKHOr0 Hacoca

KOHTpOJ'H) paGOTI)I yCTpOﬁCTB HeHTpO6e)KHOl"O Hacoca, BOCIIpMHUMAIoNIUX OCCBOC JaBJICHUC

ITpoBepka pabOTHI OTAEIBHBIX y3JI0B HACOCOB

[IponyBka HedTemarucrpanei

PerynupoBanue mogauu Bobl, HeQTH U JPYTUX MEPEeKauUBAEMBIX JKHIKOCTEH

PerynaupoBanue mogauu EHTPOOEKHOr0 Hacoca

CnuB u niepexadka He(hTH U Ma3yTa U3 LUCTEPH U 0apK

Brimonnenune pa60T Ha OCHOBE TEXHHYECKOMU JOKYMCHTAIIUU, HpHMeHHeMOﬁ B oOpraHusanuu, II0
HOpMaM KBaJ'II/I(bI/ILII/IpOBaHHOFO pa6oqero U TCXHUYCCKUM Tpe60BaHI/I$IM

3KCHJ’IyaTaHI/IH CHUJIOBLIX ITPUBOAOB HACOCOB

Heobxomumbie | BBIMONHATE ACHCTBYIONIME METOAMKHU TOAOIPEBa KUAKOIO TOILIMBA MPH CIIMBE M MOJAYe €ro K MECTY
YMEHUS XpaHCHUS WU MOTPEOICHUS

BBIMONHATE IEHCTBYIOMKE METOIUKH MPOIyBa HeTeMarucTpaieH
BhIMONHATE ~ IEHCTBYIOIIME METOMUKH  PETyJUPOBaHHMS TOJaYyd BOABI, HEPTH U  JOPYTUX
MePEKaYMBAEMBIX JKUIKOCTEH
BEIMONHATE IEHCTBYIOIIME METOIUKY CIIUBA U NTepeKayrBaHusA HEPTH ¥ Ma3yTa U3 IUCTEPH U OapiK
BBIMOTHATS METOIMKY 3aMepa Tra3a
BBIMONHATS METOUKH KOHTPOJIS paOOTHI OTACIBHBIX Y3JIOB HACOCOB
BEIMONHATE METOAWKH TMPOBEPKH MOIIIUITHUKOB U CAJIBHUKOB BO BpeMs pabOThI IICHTPOOEKHOIO
Hacoca, KOHTPOJIsl paboThl yCTPOHCTB, BOCIIPHHUMAIOIINX OCEBOE JaBIICHUE
BBIMTOTHATS METOANMKY PETYIHPOBAHMUS ITOJIA41 LIEHTPOOEKHOr0 Hacoca
BBIoTHATS ITpaBuIia BEISHUs 3a1ncel B XKypHajle 0 padoTe yCTaHOBOK
BEIMONHATE TEXHOJIOTUUECKUE PErJIAMEHTBI KOHTPOJIS COCTOSIHUS (DHUIIBTPOB M UX OUHUCTKH
BBIMONHATE TEXHOJOIMYESCKHE PErJIaMEHTHI MMOATOTOBKHM K ITYCKY, ITyCKa M OCTAHOBKU ITOPIITHEBBIX,
LEHTPOOESKHBIX, POTAIIMOHHBIX, TO3UPYIONIHX HACOCOB
[IpuMeHATh JSHCTBYIOIINE TEXHOJIOTHYECKUE DPErJIAMEHTHI MPH OOCTY)KMBAHUH BaKyyM-HACOCHBIX
YCTaHOBOK IO JIETa3alliH YTOJBHBIX IAXT ¢ CyMMapHOW MPOU3BOIUTEIHLHOCThIO HacocoB 10 6 000 kyo0.
M/4 METaHOBO3IYIITHON CMECH
[IpyMeHATh ASUCTBYIOIIME TEXHOJIOTMYCCKHE PErJIaMEHTBI IIPHU OOCITY)KMBAHHH HACOCHBIX YCTAHOBOK
MIEPBUYHOIN M BTOPUYHOM MepepaboTKu HehTH
[IpuMeHATh NEHCTBYIOIIME TEXHOJIOIMYCSCKHE PErJIaMEHTHI MPHU OOCITY)KUBAaHUM HACOCHBIX YCTAHOBOK,
000py/IOBaHHBIX MOPIITHEBBIMU U LIEHTPOOESKHBIMA HACOCAMHU C CYMMAapHOW MTPOM3BOANTEIBHOCTBIO 10
1 000 xky0. M/4 BOIBI, KHCJIOT, IICJIOYCH, MYJbIBI M IPYIMX HEBA3KHUX S>KHIKOCTEH, a HACOCHBIX
YCTaHOBOK T10 ITepeKauke He()TH, Ma3yTa, CMOJIBI C IIPOM3BOAUTENHLHOCTHIO HACOCOB 10 100 Ky0. M/4
[IpuMeHATh ACHCTBYIOIINE TEXHOJIOTMYECKHE PErJIaMEHTHI MPH OOCIY)KUBAaHMUA HACOCOB, HACOCHBIX
arperaTtoB B TOJIEBBIX YCIOBUSIX M Ha CTPOWIUIONIA[KAaX, a TaKKe HWINIO(QUIBTPOBBIX YCTAaHOBOK C
MIPOU3BOIUTENBEHOCTBIO HAacocoB 110 100 Ky0. M/4 KayKablid

HeobOxonumble | B3anmMoneiicTBue neTaseil eHTpOOEKHOr0 Hacoca IpH ero padbore

3HAHUS

B010060pOTHBIH LUK, JIEKTPO- U MAapOCHA0KEHNE OpraHu3ain

BricoTa BcacklBaHHUS U TIOJIHAS BHICOTA MOIbEMA Hacoca




JlonycTrMble HATPY3KH HACOCOB B IIpoIiecce paboThI

BI/II[I)I U3MCPUTCIIbHBIX HpI/I60pOB u HSMepeHHﬁ, C KOTOpPBIMHU TIPUXOJUTCA BCTPCUATHCA pa6oquy
I[aHHOﬁ HpO(beCCI/II/I, HX Ha3HAYCHHC 1 KpaTKasA XapaKTCPpHUCTUKA, MECTOAbI U CPEACTBA I/ISMepeHI/Iﬁ

Kiraccudukanust eHTpOOEKHBIX HACOCOB

)IOCTOI/IHCTBa 1 HCOOCTAaTKHU HeHTpOGe)KHHX HaCOCOB

[MpuHOMI AelcTBUS IIEHTPOOEKHBIX HACOCOB

Onucanue HpPIHHPIHPIaHI)HOﬁ HaCOCHOM YCTaHOBKHU C L[eHTpO6e>KHBIM HaCcoCoM

I'unpaBauyeckie U 00bEMHBIE TIOTEPH B IICHTPOOCIKHOM HACOCE

KOHCprKTI/IBHI)Ie 0CO0EHHOCTH MOPHIHEBBIX  HACOCOB, IIPUMCHACMBIX B I[aHHOﬁ oTpaciiu
MIPOMBINUICHHOCTH

KOHCprKHI/IH BaKHEHMIITNX )I[eTaJ'Ieﬁ M Y3JI0B IOPIONHEBLIX HACOCOB, B38.I/IMO£[€I71CTBI/I€ COIpsAra€MbIX
)I[eTaJ'Ieﬁ B OCHOBHBIX Yy3JIaX IOPHIHEBLIX HACOCOB

Meromsl YIUIOTHEHUS Bpallaronierocs Bajia HeHTpO6e)KHHX HaCOCOB

Hasnauenue BcrioMoraTelbHOro O60pyZ[OBaHI/IfI, €ro B3aMMOJICHCTBUE C OCHOBHBIM 060pyI[OBaHI/IeM

Hasznauenue u MMPUMEHCHUC TMOPHIHECBBIX HACOCOB, IPUHIUIT HeﬁCTBHH, KOHCTPYKIUA U crroco6
IPUBCJICHUS B ﬂeﬁCTBHe

TeOpeTI/I‘IeCKaH u ﬂeﬁCTBHTeHLHaH MMPOMU3BOAUTCIBLHOCTE IMTOPHIHEBBIX HACOCOB

Koa¢ppuument HanonHeHHs ITOPIIHEBBIX HACOCOB

Hasznauenue u MMPUMECHCHUC I.IeHTpO6e)KHI)IX HACOCOB

Hasnayenne W mnpuHIMII AEHCTBUS Tra30BOrO KOJMMAaKa HA BCACHIBAIOIIEM U HArHETATEIbHOM
TpyOOIpOBOIaX

O6H_II/IC TTOJIOKCHUS, MHCTPYKIUU IO SKCIUTyaTallud HACOCOB U HACOCHBIX YCTaHOBOK

MCTO[[LI ONpEACIICHNA W PETYIUPOBAHHA ONTUMAJIBHOTO PEXKKMMA, OCHOBHLIX ITapaMETpPOB pa60TI)I
HAaCOCHBIX YCTaHOBOK

OCHOBHEBIC HCTIOJIaIKU B pa60Te HeH’I’pOGe)KHI)IX HaCoCOB, UX NPUYNHBI U CITOCOOBI YCTpaHCHUA

OcHOBHBIE CBeZICHUS 00 M3HOCE MALTMHHOTO 000PYIOBAHUS

CriocoObl  CBOEBPEMEHHOI'O  yCTpaHEHUss MEIKUX JAe(EeKTOB M HEHCIPABHOCTEH MAIIMHHOIO
00opymoBaHUS

OCHOBBI 3JIEKTPOTEXHUKHU

OcobeHHoCTH JBWKCHUA IMOPIIHA Hacoca, KpI/IBOH_II/IHHO-IJ_IaTyHHHﬁ MCXaHHU3M, l"pa(bI/IK nogayu OJHO-,
JABYX-, TpPEX-, UYCTBIPCXUWIMHAPOBOIO0 HACOCOB, HCPABHOMCPHOCTH IOAAa4H, HIPHUHIMIIbBL Haubomee
paBHOMepHOﬁ nmoJadyu y TpEeXUJINHAPOBOIO HACOCA 10 CPAaBHCHUIO C IPYTUMHU HAaCOCaMU

HOZ[’LCMHO-TpaHCHOpTHHe yCTpOﬁCTBa HAaCOCHBIX YCTaHOBOK

[MonsiTue 0 KOppo3uK TPYOOIIPOBOIOB, MEPHI OOPHOBI C Hel

[Nopsaox MOATOTOBKY K ITCKY U ITyCKa IIEHTPOOEKHOr0 Hacoca

IlpaBuna oOcmyxuBaHUA PaOOTAIOLIET0 IIEHTPOOEKHOTO Hacoca; KOHTPOJsA pabOThl Hacoca IIO
npudopam

[paBuia oOCTyXKMBaHUS U NIEPEKITIOYEHUS TPYOOIIPOBOIOB TPUHENBHBIX CETEH

HpaBI/IJ'Ia COCTaBJICHHA CXEM HACOCHBIX YCTAHOBOK C HEHTpOﬁe)KHI)IM HacoCcoM

[IpaBuiia TeXHMYECKOW IKCILTYaTalliy 000pYI0BaHUS

JonroBeuHocts u Oecrnepe0OiHOCTE pabOTHI  00OPYAOBaHMS, €CTECTBEHHbIE (HOpPMaJbHBIE) WU
aBapHiHbIC U3HOCHI, IPUIUHBI ABAPHIHHBIX H3HOCOB

[IpuBox arperaToB OT MapoBOM M Ta30BOW TYpOWH, NPWHIMIT ACUCTBUS TYpOWHBI, PEaKTHBHBIC
TypOUHBI, PEryJupoBaHHE TypOWH; METOJbI CMa3KH IAapOBBIX U T'a30BBIX TYpOWH; OCHOBHBIE NIETAJIH
TypOWH, HEUCTIPABHOCTH B paboTe TYpOUH U MEPHI HX MPEAYIPEKICHUS

HpI/IBO[[ HacoCa OT JABUIaTeiid BHYTPEHHCTO CropaHusd, KJ'IaCCI/I(l)I/IKaHI/IH I[BPIFaTeJ'Ieﬁ BHYTPCHHCET O
CropaHus, MIpUMEHACMBIX JId IPHUBOJAa Hacoca

HpI/IBOZ[ HaCOCOB OT MAapOBbIX )Z[BPIFaTeJIeﬁ, IIPUHIUTT I[eﬁCTBPIH HapOBOﬁ MallnHBbI, IMapopacupeaciCHue
B HapOBOﬁ MalurHe, KOHACHCaludg Iapa, MallkuHbBI C KOHZ[GHC&I_II/Ieﬁ u 6e3 HEC, JOCTOMHCTBa H
HEAOCTATKU IMapOBOI'o MpruBOaa 1JjI1 HACOCOB

HpI/IHHI/IH I[efICTBPIH " CXEMBI ITapOBLIX HpﬁMOI[eﬁCTByIOH.IPIX TMOPITHEBBIX HACOCOB

HpI/IHHI/IH I[efICTBPIH MPUBOAHBIX MOPHIHEBBIX HACOCOB U 00J1aCTh UX IIPUMCHCHU

HpI/IHHI/IH I[efICTBPIH, 00J1acTh MPUMEHCHUA U CXCMBI IOPITHEBLIX TO3UPOBOYHBIX HACOCOB

HpI/IHHI/IH Z[eﬁCTBPIH, IpaBuJia SKCITyaTallui U CXEMbI pOTAallMOHHBIX HACOCOB

[MpuHoun pa®oThl LEHTPOOEKHBIX, IMOPIIHEBBIX HACOCOB M JPYroro OOOpYIOBaHHS HACOCHBIX
YCTaHOBOK

[IpuHunuansHas cxeMa HaCOCHON yCTaHOBKU

HpI/IHHI/IHI/IaJ'H)HaH cXeMa HapOCHaG)KeHI/IH HaCOCHOI YCTAaHOBKHU C IIAapOBBIM ITPUBOAOM

[IpyyMHBI MOSIBIICHUS OCEBOT'O NABJCHUS B IICHTPOOEKHOM HAcOCe, METOIBI Pa3Tpy3KH Hacoca OT




OCEBBIX yCHIINH

KOHCTpYKIIMKM OCHOBHBIX JeTaleii W Y3JI0B IIEHTPOOSKHBIX HACOCOB: paboduero Kojeca, KOpIyca,
MOAIIMITHUKOB, Bajia, HAMIPABIIAIOIIETO amapaTa

Hpoueccm BCaChbIBaHUA WM HAar"€raHusA y IPHUBOIHOI'O HACOCa, q)aKTOpI)I, BIIMAOIIME Ha BCAChIBAHUC
TMOPIIHEBOI'0 HaAcoca

CucreMsl CMa3Ku, CX€Ma OXJIaXJACHUA IOAUIMITHUKOB, KOPIIYCOB TOpAYUX HACOCOB, CAJLHHUKOBBLIX
yC’I’pOﬁCTB; BUAbI MacCJIsIHbIX HACOCOB H (I)I/IJ'H)TPOB; OCHOBHBIC Tpe60BaHI/I$I K Ka4€CTBY CMa30YHbIX
Macei; MPUHIUIT r[oz[60pa copTa Macjia B 3aBUCUMOCTU OT 6I)ICTp0X0)IHOCTI/I MalrH W Harpy3kKyd Ha
NOAIIWITHUKH,; Macjia, IPpUMEHACMBIC U1 CMa3bIBaHUA HACOCOB,; BPEAHLIC ITPUMECHU

CMmazouHas cucreMa YCTaHOBOK

CopTa 1 MapKu IpUMCEHIACMBIX MacCeJl

nyoe " )KUIAKOCTHOC TPCHUEC, MPOMEXKYTOUYHBIC CTa/IlUH, CXEMa PACIIOJIOKCHHUA Bajla B IIOJUIMITHUKE B
COCTOSAAHUH IIOKOA U B pa60Te

TeOpeTI/I‘IeCKaH u ﬂeﬁCTBHTeHLHaH MMPOMU3BOAUTCILHOCTD HeHTpO6e)I<HLIX HaCOCOB

Texauueckue XapaKTCPUCTUKHU HACOCOB

TexHuueckue XapakTepUCTUKU HACOCOB HAa OCHOBE TEXHMYECKUX MACIIOPTOB Ha MCIIOIb3YEMbIE HACOCHI
1 MHCTPYKIMH [0 UX IKCIUTyaTal[uu

Turmbt 3J'IeKTpO}1BPIFaTeJ'IeI>i, X TCXHHUUYCCKAsd XapaKTCpUCTHKA, JMPUHIUIL paGOTI)I; ITYCKOBBIC
yCTpOﬁCTBa; 3aluTa 1 3a3€MJICHUEC DJICKTPOABUTATEIIA, ITpaBUJIa ITyCKa 3J'IeKTpO}1BPIFaTeJ'IeI>i pa3quH0171
MOIITHOCTHU

YCTpOﬁCTBO W IPpUHIHAIT ﬂeﬁCTBHH rpaavupeH U OacceiiHoB JUIA OXJIAXACHUS BOAbI, BUAbI q)HJTI)TpOB JJIsL
OYHCTKH BOJBI

dakTOphl, BIUAIONIME HA PabOTy Hacoca

du3nyeckrue U XUMHUYECKUE CBOMCTBA BOJIbI, He(l)TI/I " Jpyrux nepeKkauynBacMbIX )I(PII[KOCTeﬁ, a TakKxKe
raza

d)opMa U 4YHUCJIO JIOIIAaTOK pa60qero KoJjieca; MNPOU3BOAUTECIBHOCTh HAaCOCa W COOTHOHICHUC MCEKIAY
OCHOBHBIMH €10 IMapaMeTpaMu; KOZ)(I)(I)I/ILII/I@HT 6I)ICTp0XO)Z[HOCTI/I

XapaKTepI/ICTI/IKI/I HaCOCOB U IMPUBOAOB K HUM

XapakTepUCTHKH IIEHTPOOEKHBIX OJHO- W MHOTOKOJIECHBIX HACOCOB; COBMeCTHasi pabora
LEHTPOOEKHBIX HACOCOB

IIK 1.2 J3kcmuyartanusi U 00CAy:KMBAHHE CHJIOBBIX INMPHBOJOB M BCIOMOraTejJbHOI0
000pY10BAHNSI HACOCHBIX YCTAHOBOK MaJIOil MPOU3BOAUTEJIbHOCTH

prI[OBI)Ie Brimonnenune HCCJIOXKHBIX QJICKTPOTCXHUYCCKUX pa60T Ha IOoACTaHIIH noa
ﬂeﬁCTBHH PYKOBOACTBOM MAaIIMHHUCTA HACOCHBIX YCTAHOBOK 0oJj1ee BEICOKOM KBaJ'II/I(bI/IKaHI/II/I

OO0cnyxrBaHue TPHUHENBHBIX CeTel

O6CJ'Iy)KI/IBaHI/Ie CHUJIOBBIX U OCBCTUTECIILHBIX 3JICKTPOYCTAHOBOK C IPOCTBIMH CXEMaMU BKIIFOUCHUS

OOCTy)KMBaHHE CHCTEM ABTOMATHYECKOTO PErYIMPOBAHUS, CHUTHAIM3AIUM W 3al[UTBl HACOCHBIX
YCTAHOBOK

Cusarue u YCTaHOBKAa KOHTPOJIbHO-U3MEPUTCIbHBIX HpI/IGOpOB

Heobxomumbie | BBIMONHATE TEXHOJIOTMYECKHUE HMHCTPYKIIMHM IO CHATHIO W YCTAHOBKE KOHTPOJBHO-U3MEPUTEIBHBIX
YMEHHUS pubOpOB

HpI/IMeHHTL I[eﬁCTByIOH.IPIe TEXHOJIOTMYCCKUEC PETIIAMCHTBI IIPU O6CJ'Iy)KI/IBaHI/II/I TPUHCIIBHBIX cerei

HpI/IMeHHTL I[eﬁCTByIOH.[PIe TEXHOJIOTMYECKUE PEITIaMCHTBI IIpU O6CJ'Iy)KI/IBaHI/II/I CHJIOBBIX H
OCBCTUTCIIBHBIX DJICKTPOYCTAHOBOK C IPOCTBIMU CXEMAaMU BKITFOUCHU S

HpI/IMeHHTL ﬂeﬁCTByIOIHHe TCXHOJIOTHYCCKUC PEriIaMEeHThL npu O6CJ'Iy)KI/IBaHI/II/I CHCTEM
ABTOMATHYCCKOT'O PETYJIMPOBAaHUA, CUTHAJIN3AalIUN 1 3allIUThl HACOCHBIX YCTAaHOBOK

HeO6XO[[I/IMI)Ie BI/IZ[I)I " IpaBuJia IpUMCHCHUA MHCTPYMCHTA, HpHCHOCO6J’I€HHﬁ, TaKeIaKHOW OCHACTKH

SHaHUA Buibl KOHTPOJIBHO-U3MEPUTENBEHOTO M IPOBEPOYHOI'0 HHCTPYMEHTA, CIIOCOOBI KOHTPOJIS

W3meneHune miauHBI TpyOONPOBOMOB B 3aBHCUMOCTH OT KOJIEOAHWH TEMIIEPaTyphl, CIIOCOOBI €ro
KOMIIEHCaIu1

Tumner komniencaropos (I1-00pa3Hble, IMH30BBIE), UX PACHIOIOKEHHE

Crioco0bl coearHeHUs1 TPyOOIPOBO/IOB: pa3beMHble (Ha pe3bOe, Ha (uiaHIax) W HepazbeMHblE (Ha
CBapke)
HasHaueHue 1 THIIBI H30JIAIHN TPYOOIPOBOIOB

Ha3znauenue u BUIBI TPYOOIIPOBOIOB

[MpuHoMn BBIOOpa MaTepHATIOB TPYOONPOBOJOB B 3aBUCUMOCTH OT arpecCUBHOCTH, TEMIEPaTyphl
XKHUJKOCTU ¥ pabovero qaBlIeHUs

OOmas cxema 3JEKTPOCHAOKEHMS OpraHM3alMd, YCTPOMCTBO U Ha3HAYEHHE OJIEKTPUUECKHUX
MOACTAHIINH, TOTPEOUTENN IEKTPUIECKON SHEPTUH




[oHsiTe 0 MOHTa)ke TPYOOIIPOBOIOB U apMaTyphl, Ka4eCTBO TPYOOIPOBOMOB M apMaTypbl, METOZbI
UCIIBITAHUSI CMOHTHPOBAHHBIX TPYOONPOBONOB M apMaTyphl Ha MPOYHOCTh W IUIOTHOCTb, HPHUEMKH
CMOHTHPOBAHHBIX TPYOOIIPOBOIOB

TpeboBanust oxpansl Tpynaa (IpU OOCITY)KUBAHUU 3JIEKTPOYCTAHOBOK B 00BeMe KBaTH(DUKAIMOHHOW
rpynmsl [1) 1 npoTHBONIOKapHOH 3aIIUTHI

[IpuHIHUITEI pabOTHI 00CTYKHBAEMOTO IEKTPOOOOPYIOBAHHUS

HpOMemyrquHe 3BCHbA IIPUBOAOB: COCAUHUTCIBHBIC My(l)TI)I, My(l)TBI CICIVICHUA, Iepeaavu,
PEAYKTOPLBI; KYJIQYKOBBIC U (1)pI/IKHI/IOHHI)Ie My(l)TI)I CHCINICHUA

CxeMbl KOMMyHI/IKaLlI/Iﬁ HaCOCHBIX YCTaHOBOK, PacCroI0KECHUEC 3anopHoﬁ apMaTyphbl u
MPEAOXPAHUTCIIBHBIX yCTpOﬁCTB

Tuner MPpUBOAOB TMOPIONHEBBIX U HeHTpOGe)KHHX HAaCcoCOB, IPUMECHACMBIX B IPOMBIIIICHHBIX
OpraHmu3anusax

IpaBuia BHIOOpPA MPHBOJA B 3aBUCHMOCTH OT THIMA HAcoca, CPeibl, B KOTOPOiH OH paboraer, poma
MepeKavyMBaeMON KUIKOCTH

HpaBI/ma 1 MECTa YCTaHOBKHU prGOHpOBOI[HOﬁ apMaTtyphbl, €€ Ha3HAaUYCHUC U MapKUPOBKa

Y CTpOHCTBO KpaHOB, BEHTHJICH, 3aBIDKEK, OOPATHBIX M MPEIOXPAHUTEIBHBIX KIAIaHOB; MOHATHE 00
apMaType, UMEIOIIEel 2JIEeKTPO-, TUAPO- WM ITHEBMOMPHUBOJT

YCTpOHCTBO M HA3HAYCHUE PA3NIMYHBIX THIIOB XOJOMUIBHHUKOB, TEIIOOOMEHHHUKOB, OY(pEepHBIX
€MKOCTEH, THIPO3aTBOPOB, BIArOMACIOOTACIUTEIICH

VYCTpoiCTBO M MOPSITIOK OOCITYKHBAHUS PACXOAOMEPOB, MaHOMETPOB, BAaKYYMMETPOB, TEPMOMETPOB,
YPOBHEMEPOB, TAXOMETPOB, MMHEBMATHYCCKUX MW O3JCKTPUUCCKUX CHUCTEM Mepeiavyd I[TOKa3aHHi
pUOOPOB Ha PACCTOSHUH

dacoHHbIE JeTaIH TPYOOIIPOBOJIOB M KOMIICHCATOPHI

IIK 1.3 BpifiBjIeHHMe HEHCIIPABHOCTEN,

PEMOHT HAaCOCOB, TPYOONPOBOAOB, CHJIOBBIX

NnIpuBOJI0B 4 BCIIOMOIaTeJIbHOIO 060py)1013amm HACOCHBIX YCTAaHOBOK MaJIoi
IMPOU3BOJAUTEJIBbHOCTH
Tpynossie BeimosHeHre KJIETKU: BBHIOOP HMHCTPYMEHTA, NPUMEHSEMOro NPH CKJIENBIBAHHUA METAJLTHYECKHX
nefcTBus W3JIeTIMH, pa3MeTKa 3aKIICMOYHBIX IIBOB, BHIOOP BENUYMHBI 3aKJIENOK, ()OPMOBAaHHUE 3aMbIKArOIIEH

TOJIOBKU yJAapaMH U OJaBJICHHUEM B XOJIOJHOM U HAarp€roM COCTOSHUN

BrimonHeHre paboT MO YCTPaHEHHUIO YTEUYCK IIepeKauMBaeMBIX IMPOMYKTOB; OTOOp MpoO, HaOHMBKa
CaJIbHUKOB U CMEHA IMPOKIAIOK (0] PYKOBOJICTBOM MAITMHHUCTAa HACOCHBIX YCTAaHOBOK 00Jiee BBICOKOM
KBaJTU(UKAIIAN )

Brimmonnenne PEMOHTHBIX pa60T 10 pa60‘II/IM qgepTeiKaM, TEXHOJIOI'MYECKUM KapTaM € UCIIOJIb30BaAHUEM
COBPEMCHHBIX HpI/ICHOCOGHCHI/Iﬁ U MHCTPYMCHTA

BI)ICBepJ'H/IBaHI/Ie n BI)Ipy6aHI/Ie OTBepCTI/Iﬁ C HpﬂMOﬂHHeﬁHLIMH CTOpOHaMU; o6pa60TI<a C IPUMECHCHUEM
CBCPJIWJIbHBIX MAlllvH, Q)aCOHHLIX HaITMJIbHUKOB, IJ_IJ'II/I(l)OBaJ'H)HHX KpyroB

BrisBlieHHEe M yCTpaHEHHE HETONAJOK B paboTe HACOCHBIX YCTAHOBOK MEPBHUYHOM M BTOPUYHOMN
nepepaboOTKu HEPTH

BrLsiBIIeHNE U yCTpaHEHHE HEMONA0K B paboTe 000pyIOBaHUS

I'nOKa JTUCTOBOTO ¥ MPO(UILHOIO MPOKATa HA PYYHOM IPECCe ¢ MPUMEHEHHEM MPOCTEHIINX THOOYHBIX
MIPUCIIOCOOTICHU

I'mbka mycroTensix neranei, npeaynpexaeHue 1egeKkToB mpu ruoke

HEMOHTa)K U PEMOHT IIOPHIHEBBIX H LIeHTpO6e)KHI)IX HaCcoCoB, CMCHa 6]>ICTpOI/I3HaIJ_II/IBaIOH_lI/IXCH
I[eTaJ'Ieﬁ 1 HaCOCOB B LICJIOM

Jedekranus neranei U y3J10B HACOCOB

[ToaroroBka HaCOCOB K PEMOHTY

3aroroBka MpoKJIaa0K, Hape3aHHe TPYOHO!H pe3b0bl, COOpKa TPYOOIPOBOIOB Ha (iaHIax u MyhTax

BCHKepOBaHI/Ie CKBO3HBIX HWIMHAPHUICCKUX OTBepCTI/Iﬁ

3eHKOBaHUE OTBepCTI/Iﬁ 110 TOJIOBKH BUHTOB U 3aKJICIIOK

Hsrorosienue u YCTaHOBKa CaJIbHUKOB, ITPOKJIA/IOK, TOPIIOBBIX yHJIOTHeHPIﬁ, TIOAIIHUITHUKOB

HcneiTanue prGOHpOBOI[OB " apMaTyphbl Ha IMIPOYHOCTb U ITCPMETUYHOCTD

BeimonHeHne pa3sMeTKu: HaHECEHHE PHCOK IPHU BBIIOIHEHUH pa3METKH; pa3MeTKa OCEBBIX JIMHUM,
KEepHEHHUE; pa3MeTKa KOHTYpPOB JeTalell C OTCUETOM pa3MepoB OT KPOMKHU 3arOTOBKM U OT OCEBBIX
JIMHUI; pa3MeTKa KOHTYPOB JieTaleil 1o Macimradam

HapesaHue HapyKHBIX MPABBIX U JIEBBIX Pe3b0 Ha OONTAX, NIMIHIbKAX, TPYyOaX, HAKATHIBAHUE HAPYIKHBIX
pe3n0 BpyUHYIO

OOKaTKa HACOCHBIX YCTAHOBOK: HCIIBITAHWE MO/ HAarpy3Koil M NMpoBepKa YIUIOTHEHHH Ha OTCYTCTBUE
MpOTeYeK, CBOEBPEMEHHOE YCTPaHEHHE MEJIKHX JIe(EeKTOB U HEMCIPaBHOCTEH

OnunuBanue ¥ 3a4MCTKa HOBerHOCTeﬁ C NPUMCHCHUEM MCXAaHU3UPOBAHHOI'O HHCTPYMCHTa H
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MIPUCIIOCOOTICHU

OnunuBaHue OTKPBITBIX W 3aKPBITHIX IIJIOCKHUX HOBerHOCTeﬁ, COIPSKCHHBIX 1O PAa3HBIMU YIJIaMH:
IIPOBEPKaA MIIOCKOCTHOCTH I10 JINHEHUKE U YIJ10B YT'OJIBHUKOM, 1a0JI0HOM U IIPOCTBIM YITIOMEPOM

OnuinBaHue MWIMHIPUYECKUX CTEP)KHEH, KPUBOJIMHEWHBIX BBIIYKIBIX U BOTHYTHIX ITOBEPXHOCTEH,
MIPOBEPKA UX PATUYCOMEPOM H I1a0JIOHAMU

OnmiMBaHue eTanei pa3nuHbIX Mpoduiieil ¢ mpuMeHeHHeM KOHAYKTOPHBIX TPUCIIOCOOIEHNH

[Taiika gerasneil U WU3AeNUii: TMOJATOTOBKA JETalell U TBEPABIX MPUIIOEB K Maiike; Maika MATKUMU WU
TBEPBIMU MIPUIIOSIMU TPY TIOMOIIH MAsTIFHUKA, HA TOPEJIKE WK B TOPHE; OTJIENIKA MECT MalKu

HOI[FOTOBKa OTBEPCTHUA IJIA HApE3aHUA pe3L6 MCTUMKaMH; HApE3aHUC U KOHTPOJIb p63B6H B CKBO3HBIX
" TIIYXUX OTBEPCTHUAX

HO[[FOTOBKa HOBerHOCTeﬁ 1 HapE€3aHHC pe31)61)1 Ha COIpsAra€MbIX ACTAIAX

Hape3aHI/Ie p63L6BI C IPUMCHCHUEM MCXaHU3UPOBAHHOI'O MHCTPYMECHTA, KOHTPOJIb Ka4€CTBa pe31>6131

CkiienBaHue Z[eTaJ'Ieﬁ u PI3)Z[CJ'IPII>1: MOATOTOBKAa ITOBEPXHOCTU TII0J CKIICUBAHUC, HOZ[60p KJICCB,
CKJICMBAHUEC U3CJINA U BBIACPIKKA €0 B 3aKUMEC; KOHTPOJIb Ka4€CTBAa CKIICUBAHUSA

HO[[FOTOBKa MNPUTUPOYHBIX MAaTCPpHUAIOB U IPUTHUPKaA pa6otmx HOBerHOCTeﬁ KJIallTaHOB W KJIaIlaHHBIX
THE3, KpaHOB C KOHHYECKOM HpOGKOﬁ

ITogxmroueHne HaCOCOB K IpuBOJAAaM, OHpO6OBaHI/Ie HaCOCOB

IIpaBka Mos0COBOM CTAIU M KPYIIIOTro CTAIBLHOIO MPYTKA Ha TUIUTE

IMpaBka JUCTOBO#I CTANH, TPYO U yroika

HpI/IeM HaCoCOB U3 PCMOHTA

HpI/IHaCOBKa JABYX I[eTaJ'Ieﬁ C HpHMOHHHeﬁHLIMH KOHTYpaMHu

HpOBepKa (1)OpMI)I U pasMCpOB KOHTYpa YHUBCPCAJIbHBIMH HWHCTPYMEHTAMHU, 110 mabJoHaM |
BKJ1aJbIiamM

HpOI/I3BOZ[CTBO TCKYHICTO PEMOHTA MW BBIIIOJIHCHUE ITPOCTHIX onepaunﬁ B 0Ooee CIOKHBIX BHax
PEMOHTa OGOpyI[OBaHI/IH; BEJICHUE 3aIHCEH B KypHaJi€ O pa60Te

IIpopyOaHue KaHaBOK, BhIpyOaHHWE HA IUIMTE 3arOTOBOK Pa3IHYHBIX OYEPTAHUMA W3 JIUCTOBOU CTalIH;
00py0OaHue KPOMOK IO CBAPKY

Pa360p1<a u cGopKa PAa3JIMYHBIX THUIIOBBIX TIIPUBOAOB W IIPOMECIKYTOUYHBIX 3BCHLBCB K HHUM IO
PYKOBOACTBOM MAaIIMHHUCTA HACOCHBIX YCTAHOBOK 0oJj1ee BEICOKOM KBaJ'II/I(l)I/IKaHI/II/I

Pa3BepThIBaHNE UIMHAPUYECKUX CKBO3HBIX M TITyXMX OTBEPCTHH BPYUHYIO U Ha CTaHKE, KOHUYECKUX
OTBEPCTHH MOJ ITHPTHI

Pe3ka mucroBoro u HpO(l)I/IJ'IBHOFO MCTAJIJIONpoOKaTa € IOMOLIbIO HOKOBKH, HOKHMHII, a6pa31/IBHI>IX
KpYrosB, p€3Ka Ha MEXaHUYCCKOM CTaHKE

Pe3anue Tpy0 TpydOpesom

PeMOHT OTIenbHBIX BHIOB 000PYIOBAHUS IO PYKOBOACTBOM MAIIMHUCTa HACOCHBIX YCTaHOBOK Oojice
BBICOKOW KBaJTU(PHUKAIINU

PyOka nucTOBOM CTa)K 10 YPOBHIO I'YOOK TUCKOB, 110 Pa3METOYHBIM PHCKaM

BeipyOanue kpeimericeseM NPSIMOJIMHEHHBIX W KPUBOJIMHEHHBIX A30B HAa IIMPOKOH MOBEPXHOCTH
YYI'YHHBIX JeTaslel 10 pa3MEeTOYHbIM pUCKaM

C60p1<a ;[eTaneﬁ B y3JIbI, HaOHBKa U YCTaHOBKa CaJIbHUKOB, IMOATOTOBKA U YCTaHOBKA IPOKJIAJ0K

CoOopxka u pa300pka CHIIOBBIX MIPUBOJIOB

COopka u pa3bopka TEIIOOOMEHHHKOB, MAaclOBIAroOTAeNuTeNel, COOpPHUKOB, TIUAPO3aTBOPOB,
(GUIBTPOB

CoOopka, pa3bopka ¥ PEMOHT BEHTHUIICH, 3aIBHKCK, KPaHOB

CoOopka, pa3bopka ¥ PEMOHT OOpaTHBIX KJIalaHOB, HAOWBKA CAJTbHUKOB M YCTAHOBKA MPOKJIAI0K

C6opka, pa3bopka U peMOHT TPYOONPOBOIOB: COCMHEHUE TPYOONPOBOMOB PA3IUYHBIMU CIIOCOOAMHU;
KperuieHue (GIaHIeB Ha TpyOe; YILIOTHEHHE C MOMOIIBIO TIPOKIAI0K

CBepneHHe 1 3CHKOBaHHC OTBepCTI/Iﬁ 101 3aKJICTIKH

CkyensiBaHUE  JIUCTOB BHAaxJICCTKy OJHOPAAHBIM W  MHOTI'OpAAHBIM IMIBAMH  3aKJICIKaMu C
MOJMYKPYIJIBIMU U MMOTaMHBIMU TOJIOBKAMU

CkJenbsIBaHUE ABYX JIMCTOB CTaJIl BCTBIK C HaKJ'Ia[[KOﬁ JABYXPAAHBIM HIBOM 3aKJICTIKaMHU C MOTaMHBIMU
TOJIOBKaMU

CBepJ'IeHI/Ie PYUYHBIMU APCIAMA U MEXaHU3UPOBAHHBIM HHCTPYMCHTOM

CBepJ'IeHI/Ie TIIyXux OTBepCTI/Iﬁ C IPUMCHCHUEM YIIOPOB, MCPHBIX JIMHECCK, JMMO0B

Craaga TpyOOTIPOBOIOB U3 PEMOHTA B IKCILTYaTAIIHIO

CoenuHeHHE pr6OHpOBOI[OB Pa3iIMYHBIMHU CIIoco0aMH: KpPCIUICHUEC q)HaHHeB Ha pr6€, YIUIOTHCHHUE C
TIOMOUIBIO ITPOKIIAI0K

CTpormoBka U MepeMelIeHne HacoCOB, apMaTyphl M JIPYruxX rpy3oB maccoil g0 500 Kr ¢ moMoIsio
ITOJTbEMHO-TPAHCIIOPTHBIX U CICIUATBHBIX CPEICTB B IpEIeiax padouero Mecra

Hla6peHHe napayuiCJIbHbIX W TNCPHEHAUKYIIAPHBIX IUIOCKHUX HOBerHOCTeﬁ u HOBerHOCTeﬁ,




COIIPSKCHHBIX 11O/ pa3JIMYHbIMUA yIJIaMU

[ITabpeHre KPUBOTUHEHHBIX TIOBEPXHOCTEH

HeobOxonumeie
yMEHHS

BrimonssaTs FI/I6Ky JIUCTOBOI'O U HpO(l)I/IJ'IBHOFO InpokKkaTa Ha PpYYHOM IIpecCc€ C MPUMCHCHUEM
HpOCTeﬁmHX rUO0YHEIX HpPICHOCO6J'IeHPII>i, ITyCTOTCIIbIX z[eTaneﬁ, HaBUBKY IIPYXUH

BBINOTHATD NEHCTBYIONINE METOUKH BBISBJICHUS U YCTPaHEHHsI HENONA0K B paboTe 000pyIoBaHUs

BrimonssaTs MCTOAMKHU HAXOXKIACHHUA W YCTpAaHCHUA YTCUCK IMCPCKAUYMBACMbBIX IIPOAYKTOB I10]
PYKOBOACTBOM MAaIIMHHUCTA HACOCHBIX YCTAHOBOK 0oJj1ee BEICOKOM KBaJ'II/I(l)I/IKaHI/II/I

BrimonssaTs Hape3aHue p63B6H C MPUMCHCHUEM MEXAHU3UPOBAHHOI'O MHCTPYMEHTA Ha COIPAra€MbIX
JCTAJIAX, B CKBO3HBIX U T'TYXHUX OTBEPCTHUAX

BrmonHaTe ommnMBaHHE U 3a4YUCTKY HOBerHOCTeﬁ C TNPUMCHCHHUEM MECXAaHU3UPOBAHHOI'O
HHCTPpYMEHTA H HpPICHOCO6J'IeHPII>i; OINMWJIMBAHUEC IMUIMHAPHUYICCKUX CTep)I(Heﬁ, KpHBOHHHeﬁHHX
BBIITYKJIBIX 1 BOTHYTBIX HOBerHOCTeﬁ; OTKPBITBIX U 3aKPLIThIX INIOCKUX HOBerHOCTeﬁ, COIPSAKCHHBIX
oa pa3HbIMU YIjIaMHu

BrimonssaTs Pa3BCPTHIBAHUC OTBepCTHﬁ, 3CHKOBAaHUC OTBepCTI/Iﬁ II0J T'OJIOBKH BHWHTOB H 3aKIJICIIOK,
3CHKEPOBAHNUEC CKBO3HBIX HWINMHAPUICCKUX OTBepCTI/Iﬁ

BeImosnHATh cOOpKY M pa30OpKy CHIIOBBIX IIPHBOJIOB, TEIUIOOOMEHHHKOB, MAacClIOBJIArOOTIEIUTENEH,
COOpPHHKOB, THPO3aTBOPOB, (PHUIETPOB

BeimoHaTs  ¢OOpKy, pa3OOpKy M PEMOHT BEHTHJICH, 3aJBIKEK, KPaHOB, OOPAaTHBIX KJIAllaHOB,
TpYOOIPOBOJIOB U amapaTyphbl

BbINONMHATE CTPOMOBKY M IepeMelIeHre HACOCOB, apMaTypbl M JIpYrux rpy3oB maccoit 1o 500 xr c
ITOMOIIBI0 TIOABEMHO-TPAHCIIOPTHBIX U CIICIIUAJIBHBIX CPEICTB B MpeeiaXx padouero Mecra

OCyIIECTBIIATh TEKYIIUNA PEMOHT U BBIMOIHATH MPOCTHIE OEpaIMi B 00Jiee CI0XKHBIX BHUAaX PEMOHTA
00opyIOBaHUS

HeobOxonumeie
3HAHUSA

Bunasl 1eheKkTOB B 3aKNIEMOYHBIX M BAlbIOBAHHBIX COEAMHEHHUSAX, MEPbl UX NPEIYNPSKIACHHS U
YCTpaHEHHsI

BI/II[I)I MaiKky MATKUMU U TBECPABIMU ITPUTIOAMU

MaTepI/IaJ'H)I, HUHCTPYMCHT, HpI/ICHOCO6J'IeHI/IH n OGOpyI[OBaHI/Ie, IIPUMEHACMBIC TTPU naiike

CriocoObl KOHTPOJSI TAasHBIX COEIUHEHHH; BHIBI JEPEKTOB MAasHbIX COEAMHEHWH, CIIOCOOBI HX
MIPEaYIPEXICHU

Buibl IPpUTUPKY; TPUHIMIT BEIOOPA NPUTHUPOB B 3aBHCUMOCTH OT MPUTHPAEMBIX M3IEIHN U XapakTepa
00paboTKU

OcobeHHoCTH MPUTUPKU KOHUYCCKUX HOBerHOCTeﬁ

BI/II[I)I I[e(l)eKTOB MPUTUPKHU U CITOCOOBI UX IpeaAynpexACHUA; METOAbI KOHTPOJIA KaueCTBa

]_UJ'II/I(l)yIOIJ_II/Ie MaTepuabl © MHCTPYMCHT, IIPUMEHACMBIC JJI1 IPUTHUPKH, IPUTUPOYHBIC IIJIUTHI

Bunpl ciecapHbsix paboT: pasmerka, pyOka, MpaBKka, THOKa M pe3Ka MeTallia; OMUIMBaHKe, Hape3aHHue
pe3b0bI, KIICTKa

Hasnauenue, nmpuMeHEHHE, TPUEMBI U CITOCOOBI ClIeCapHBIX padoT; MeeKTH CICCapHBIX paboT U UX
MpenynpexaecHue

Croco0bI 3allUThI pa60q1/1x HOBerHOCTeI;'I OT IMPOHUKHOBCHUS NbUIN, BPCIHBIX )KPII[KOCTCﬁ " ra3oB

MeTOZ[LI 3CHKOBaHMA, 3CHKECPOBAHUA U pa3BCPThIBAHUA OTBepCTI/Iﬁ

Bunel nedexroB mpu oOpabOTKe OTBEPCTHH, CIIOCOOBI MX IMPEAYNPEXKACHHS; CIIOCOOBI M CPEICTBA
KOHTPOJISL TMaMeTpa OTBEPCTUI

Knaccudukarms peMOHTOB: TeXHHYECKUH OCMOTpP (PEBU3USI), TUIAHOBO-TIPEAYIIPEIUTEILHBIE PEMOHTHI
(TeKymui, cpeHU, KalUTaJIbHbINA); HX XapaKTEPUCTHKH U CPOKH MPOBEICHUS

[Tyru 1 ciocoOb! yBeHMYeHUSI MEKPEMOHTHOTO TIepro/ia paboThl 000pyJOBAHHS

CoctaB pa0boT, NMPOM3BOAMMBEIX BO BpEMs TEXHHMYECKOIO OCMOTpa M IUIAHOBO-TIPEIYNPEIUTEIBHBIX
pemontoB (IIT1P), mpaBuia opraHU3ayyd PEMOHTHBIX PaboT

MaTepI/IaJ'H)I, MPUMEHACMBIC JIJI U3TOTOBJICHUA OCHOBHBIX z[eTaneﬁ HaCoOCOB

Mepornpustusi, odecreunBaronye 0e3aBapuitHy0 padoTy 000pyIOBaHUS

Hasznauenue u MPUMCHCHUC OINMUJIMBAHWA MCTajlla, BUAbl HAITMJIbHUKOB U UX Pa3JIM4uA 110 BECJINYUHE U
HpO(bI/IJ'IIO CCUCHM, ITI0 HOMEpaM HACCUKH, BUbI HOBerHOCTeﬁ 10 YUCTOTEC

MerTo/pl MPUTIACOBKH CIIOKHOTO KOHTYpa IO COINpSIraeMod JeTaiu; Ae(QEKThl, UX MPUYUHBI U MEPHI
MIPEIYIPEXICHU

Ha3Ha‘IeHI/Ie, CYIIHOCTb OIl€paliii, BHIBI pa60T, HpI/IMEHﬂeMHﬁ HUHCTPYMCHT paclWinBaHuA ¢
MPUITACOBKU; IIPUMEHCHHNE CIICIIUAJIbHBIX H_Ia6J'IOHOB, KOHAYKTOPOB M OIMMJIOBOYHBIX paMOK

BI/IZ[I)I, Ha3HA4YCHUEC U TNPHUMCHCHUEC H_Ia6peHI/Iﬂ; Ka4uyeCTBO HOBerHOCTCﬁ, 06pa6OTaHHI)IX IJ.IaGpeHI/IeM,
TOYHOCTb O6pa6OTKI/I, Aocturaemas Ipu IJ_Ia6peHI/II/I; NpUITYCKHU Ha ma6peHHe INIOCKUX H
MUWINHAPUICCKUX HOBerHOCTeﬁ

Hla6epLI, HX KOHCTPYKIHUA U MaTCpual; IpOBECPOUYHBLIC IUINTHI, JIMHEHKY U KIIMHbS, IpaBUjIa 06paIJ_[eHI/IH
C HUMH
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Hasznauenue PEMOHTOB U TCXHUYCCKUX OCMOTPOB

Hasnauenue, mpuMeHEHHE U BU/IbI 3aKJIEIOYHBIX COSTUHEHHI, TOCTOMHCTBA M HEMOCTATKU Pa3INYHBIX
crmoco60B (opMOBaHHMS TOIOBKHU; CIIOCOOBI KOHTPOJISI COCIMHEHUM

[TpaBuia BeIOOpa MaTepuana u (POPM 3aKIIEIIOK B 3aBUCUMOCTH OT MaTepuajia COSAHHSIEMBIX JIeTajel 1
XapaxkTepa CoeTMHEHUN

CxeMbl pasMCIICHUA 3aKJICIIOK B IMPOYHBLIX M MNPOYHO-IUIOTHBIX HIBAaX, METOJbI ONPCACICHUA MJINHBI
3aKJICIIKH B 3aBUCUMOCTH OT TOJIIMWHBI COCIUHACMBIX z[eTaneﬁ " TUIa COCAUHCHUA

Hasnavenue, npuMeHeHue U CIIocOObl PE3KU; METOIBI PE3aHHsI HOKOBKOI pa3IMyHOro MeTajuia U Tpyo;
MIPUYMHBI TTOJIOMKH IIOJIOTEH W 3yObeB M Mephl MX NPENyNpeKIeHHUs; CIIOCOObl pe3aHHsi MeTailia
HOKHUIIAMHU M HA MEXaHWYECKHUX CTaHKaX, pe3aHus TpyO TpyOope3amu

HaSHa‘IeHI/Ie, MNPUMCHCHHUEC, Ka4Y€CTBO CBCPJICHMA, THUIIBI W HA3HAYCHUC CBCPJIMWIBHBIX CTAaHKOB,
OCHOBHBIC€ Y3JIbl BEPTHUKAJIbHO-CBCPJIUIIBHOI'O CTaHKa, HpI/ICHOCOGJ'IeHI/IH CBCPJIMWJIBHOI'O CTaHKa,
MIPUMCHACMBIC ITPU CBEPJICHUU

OO0opynoBaHue, MHCTPYMEHT U IIPUCIIOCOOJIEHUs, NPHUMEHSEMbIe IS TPaBKH, CIOCOOBI MpPaBKU
3arOTOBOK B XOJIOJIHOM M TOpSYEM COCTOSHWHW; BHIbI JIe(pEeKTOB NpH IpaBKe M CIOCOOBI HX
MIPEIYIPEXICHU

HpaBI/IJ'Ia OCMOTpa U pEMOHTA BCIIOMOI'aTCJIbHOI'O O60py2[OBaHI/I$I

OCHOBHBIC HETIONA/IKH B pa60Te HACOCOB K CITOCOOBI UX YCTpaHCHUA

OcobeHHOCTH MOATOTOBKH K PEMOHTY BO B3PbIBOOIIACHOM MECTC

Croco0BI peMOHTA OT/IENBHBIX Y3JIOB U JIeTajeil eMKOCTHOIO 000pY/IOBaHUS

OcobeHHOCTH PEMOHTA alIapaToB C 3allIUTHBIM ITOKPLITUEM

HpaBI/ma CGOpKI/I armapaToB U UX OIIPECCOBKHU; MOPAAOK CAa4YH B SKCILTyaTalluto

[Tpu4MHBI TOJIOMKHM OT YCTaJOCTH METallla, MEXaHWIECKHI U3HOC, HApYIIEHHE T€OMETPUUECKHIX (opM,
pa3MepoB U KayecTBa IOBEPXHOCTEH Tpyluxcs HeTajed, TemIoBOM H3HOC, KOPPO3UHWHBIA H3HOC,
CIIOCOOBI ONPENENICHNUs] CTEIIEHH U3HOCa

IlonsTue o PEMOHTONPUTOAHOCTU CUHXPOHHBIX U aCUHXPOHHBIX SHeKTpOI[BHFaTeJICﬁ

IMopsinox odopmiieHHs: nomMycka Ha MPOU3BOACTBO PEMOHTHBIX Pa0OT B IEXe M Iepefadyd HAcOCOB
aIMUHUCTpAIMEl 11exa Ha PEMOHT B PEMOHTHO-MEXaHUYECKUH IeX WU LIEXOBYIO MaCTEPCKYIO

HOpH}:[OK " IPpUEMBI pa36op1<1/1 HEHTpOGC)KHHX, TOPIIHEBLIX U POTAIIMOHHBIX HACOCOB

HOpH}:[OK MMOATOTOBKHU HACOCa K NPOU3BOACTBY PEMOHTHBIX pa60T

IMocnemoBaTensHOCTs 00pAa0OTKKM ILUIOCKOCTEH M BHYTPEHHHX YIJIOB, MpaBWJIa MPOBEPKH KavyecTBa
pabot

[ocnenoBarensHOCT, paboOT TNpW paspyOaHuu, OOpyOaHHMHM NOBEPXHOCTEH, NpOpyOaHWH KaHaBOK;
TPUHIIKAIT BEIOOpA MHCTPYMEHTA B 3aBUCHMOCTH OT XapakTepa pabOThl; YIIIbl 3aTOYKH PEXKYIIEH 4acTh
HHCTPYMEHTa, MOJIOTKH, WX Ha3HAueHWe, BUMBI, pa3Mephl, Macca; OedeKThl Tpu pyOKe u UX
TpenyIpexKICHHE

IIpaBusna u MeTOBI CTPOMOBKH U MEPEMEIIEHUS] HACOCOB, apMaTyphl U JPYTHX TPy30B Maccoit 1o 500
KT C IIOMOIIBIO TOABEMHO-TPAHCIIOPTHBIX U CIICITUABLHBIX CPEICTB

[IpueMbl CKJICUBAHMS IOBEPXHOCTEH; NPUCIOCOOJICHUS [UIS CO3JaHHUsA HEOOXOIMMOrO JaBJICHHS,
MpaBuIIa MOATOTOBKU MOBEPXHOCTHU K CKICUBAHUIO

Crioco0bl KOHTpOJISI COCANHEHUH, NeeKThl NP CKICHMBAaHUM JIeTaJeld U Mepbl UX HPENyNpexkIeHNUSs;
JIOCTOMHCTBA U HEIOCTAaTKH MOIy4aeMbIX COeINHEHUH

[Mpumenenne Haadwuieil Mpu YUCTOBOM OT/ENKE IMOBEPXHOCTH; BHUIbI J(PEKTOB MPHU ONMIMBAHUH U
3a4YKCTKE JeTalied M COCOOBI MX TPenyNpeKIeHUs

Cucrema IJIAHOBO-TIPEAYNPCAUTECIIBHOI'O PEMOHTA U €€ 3HAYCHUC UIA NOAACPKaAHUA O60pyZ[OBaHI/IH B
HUCIIPaBHOM COCTOSIHUH, obecrieueHue ero pa6OTOCHOC06HOCTI/I 1 MaKCUMAaJIbHOH ToJIauu

Buner texumueckoro obcmyxuBanus (TO) m peMOHTa HACOCHOM CTaHIMH, INpEdycMaTpUBaeMble
cucremoii I1T1P, ux coctaB u cymuocts, rpaduk [IITP u TO

Croco0bI COCIUHCHUA Ha pr6‘IaTI>IX 3aKJICIIKaX; PYYHbIC W MCEXAHU3UPOBAHHLIC HHCTPYMCHTEI,
O60pyI[OBaHI/Ie JUIA BBITIOJTHCHUS 3aKJICTIOYHBIX COCZ[I/IHCHI/Iﬁ

Cr1oco0bI BBICBECPJIMBAHUA I[e(l)eKTHHX 3aKJICIIOK

Crioco0bI THOKH JIUCTOBOTO M MPOQHIBLHOTO MPOKaTa Ha PYyYHOM Ipecce C MPUMEHEHUEM IPOCTEHIITIX
TMOOYHBIX TPHUCIIOCOOJIEHNH, ITyCTOTENbIX JeTajed, HAaBUBKU TPYXHH; BUABI Ae(EKTOB IpU THOKE U
CHOCOOBI UX TPEIYNPEKICHUS

CrocoObl U CpeACTBa ONPEACICHHS BBICTYIAONIMX MECT Ha 00pabaThIBaeMOI MOBEPXHOCTH; BUIBI U
MIPUYHHBI TP EKTOB NP IMAOPEHHUH, CIIOCOOBI X MPEIYNPEIKICHUSI ¥ UCTIPABICHUSI

Crioco0b1 Hape3aHus1, TPOPHIH PEe3bOBI

WHcTpyMeHT A Hape3aHusl BHYTpEHHEW M HapyXKHOH pe3bObl

KOHCprKHI/IH 1 BUJBI MCTUHUKOB I HAPE3aHUA pe31)61)1 B CKBO3HBIX U I'NTYXHUX OTBEPCTUAX

JedexTsl pu Hape3aHWM BHYTPEHHEH W HapY)KHOH pe3b0, UX MPUUUHBI U MPEIYNPEKICHUE; METOIbI
KOHTpOJISl KaYeCTBa Hapy)KHOW U BHYTpEHHEH pe3b0
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Crioco0b1 o0opa cBepIt 1o pe3bObl 0 TabIuIaM, MEXaHU3UPOBAHHBI HHCTPYMEHT JUIsl Hape3aHHs
HAPY)KHOH pe3b0bI
Crioco0bl 0OHAPY)KEHHUs HeUCTIPABHOCTEH 1 IepEeKTOB B MalllMHAX U ammaparax

Cr1ocO0BI MOBBIIIEHUS TBEPAOCTHU U PI3HOCOyCTOI>i‘IPIBOCTPI TTOBECPXHOCTHU z[eTaneﬁ

Crioco0bI CBEPJICHUSA CKBO3HBIX OTBepCTI/Iﬁ 110 pa3ME€TKE, B KOHAYKTOPE, IO mabIoHaM

Crioco0bl YCTaHOBKHU ¥ 3aKpEIUIEHHs CBEPJI, BEIOOPA palliOHABHBIX PEKUMOB PE3AHHS 110 CIPABOYHBIM
TabaMIIAM ¥ HACTPOMKU CTAaHKA,; METOAbI CBEPJICHUS M PACCBEPIMBAHMS B 3aBHCHMMOCTH OT 3aaHHBIX
YCIIOBUI 00pabOTKH; CIIOCOOBI KOHTPOJIS KaueCTBa OTBEPCTUI

Croco0BI ycTpaHEeHHs HETONAI0K B paboTe 000pyA0BaHHUS HACOCHBIX YCTAHOBOK

TeXHOJIOTrMH PEMOHTa HACOCHBIX YCTAHOBOK; OOIIME CBEICHHS O PEMOHTE 000pYIOBaHUS

V3710BOI METOZ PEMOHTA CUIIOBOTO 000PYIOBAHHMS B OPTaHU3AIMH

YCTpoiicTBO M Ha3HAu€HHWE WHCTPYMEHTOB, OOOPYIOBaHWS U IPUCIIOCOOIEHHH, MPUMEHSEMBIX MpH
peMoHTe

YCTpOﬁCTBO HUHCTPpYMCHTa U HpHCHOCO6J’IeHHﬁ, MPUMEHACMBIX JId pa3sMETKH, Ha3HAYCHUE, TTOPAAOK
HCIOJb30BaHUA W XpaHCHHA BCIIOMOI'aTCJIbHBIX MAaTCpUaioB, IMPUMCHACMBIX JJId Pa3METKU,
OCJIICA0BATCIIBHOCTb BBINIOJTHCHUA pa60T Ipu pasMETKE 110 H_IaGJ'IOHy u o6pa3uy; nepeaoBbI€ METOABI
Pa3METKU, I[e(l)eKTI)I Ipu pa3sMETKE U CITOCOOBI UX peaAynpeKKACHUA

VYCTpoicTBO  TemI00OMEHHHMKOB, (DMIIBTPOB, MAacIlOBJIArooTAenuTeneld, OypepHbIX eMKOCTew,
cOOpHHUKOB Macia

2.2.2. MalIMHHUCT HACOCHBIX YCTAHOBOK 3-r0 pa3psjaa

MamuHUCT HACOCHBIX YCTAHOBOK 3-ro  paspsa TOTOBUTCS K CIEAYIOUIEMY BHUAY
npodeccuonanbHo nestenbHOoCTH (BILJ): «Okcmmyaramusi, oOCayKMBaHHE W PEMOHT HACOCHBIX
YCTaHOBOK HU3KOM NMPOU3BOIUTENBHOCTH, CUIIOBBIX IPUBOJIOB U BCIIOMOIaT€ILHOIO 000PYI0BaHUSD)

CootBeTcTBYIOIIME BULY TPOPECCHOHANTBHON IEATEIbHOCTH NMPOECCHOHATbHbIE KOMIETEHLIUN
(I1K) npencrasiiensl B Tabnuue 1:

Kon HaumeHoBaHue

BII 2 IKkcmyaranus, O00CJAy;KMBAaHHE W PEMOHT HACOCHBIX YCTAHOBOK HH3KOM
NMPOM3BOAUTEIbHOCTH, CHJIOBBIX IPHBOIOB H BCIIOMOTraTeJIbHOT0 000PY/10BaAHUS

K 2.1 Dkcruryaranus U 00CIy)KMBaHUE HACOCHBIX YCTAHOBOK HU3KOM MPOU3BOAUTEILHOCTH

[IK 2.2 OKcrutyaTanss W OOCIYXMBAaHHE CHUJIOBBIX TPHUBOJOB M  BCIOMOTATEIHHOTO
000pyI0BaHUSI HACOCHBIX YCTAHOBOK HU3KOM MTPOU3BOAUTEILHOCTH

K 2.3 BrrsBrieHre HencpaBHOCTEH, PEMOHT HACOCOB, TPYOOIIPOBOJIOB, CHIIOBBIX IIPUBOJIOB B
BCIIOMOTATEIHLHOTO 000PYIOBaHMS HACOCHBIX YCTAHOBOK HU3KOW MPOU3BOIUTEIIHHOCTH

IInanupyemMble pe3yJibTaThl 0CBOEHHS MPOTrPAMMBbI

Pe3ynbrarhl  OCBOEHHS  MpOrpaMMbl  OIPEAEISIOTCS  NMPUOOPETEHHBIMU  CIyLIATeNIeM
KOMIIETEHIUSIMHU, T.€. €r0 CHOCOOHOCTBHIO NMPUMEHSATh 3HAHUS, YMEHUS U JIMYHOCTHBbIE KadyecTBa B
COOTBETCTBUU C BUJIaMU MPO(HECCHOHATBHOM e TENbHOCTH.

[Tnanupyemble pe3yabTaTbl OCBOCHHS IPOrpaMMbl ONPEIEINIAIOTCS C YIETOM MPO(PeCCUOHANTbHbIX
KOMMeTeHIUH — TpyaoBbiX GyHkmuil (TD), mpuHATHIX 32 0CHOBY ()OPMHUPOBAHUSI TIPOTPAMMBIL:

K 2.1 Okcouyatauusa W 00CIdy’KMBaHHE  HACOCHBIX  YCTAHOBOK  HHU3KOM
NPOU3BOAUTEJbLHOCTH

TpynoBbie BeneHre TEXHHYECKOTO ydeTa ¥ OTYSTHOCTH O paboTe HACOCHOTO 000pyIOBaHUS

ACHCTBUA BrinonHenne paboT MO TPOBEpKE HCIOPABHOCTH HACOCHBIX arperatoB, WX CHJIOBBIX IIPHBOJOB,
KOHTPOJIHO-M3MEPUTENIBHBIX IIPUOOPOB, apMaTyphl. BhiBelleHIE HACOCHBIX YCTAHOBOK HA HOPMAJIbHbIN
PEXUM BO BpeMs pabOThl; OCTAHOBKA HACOCHBIX YCTAHOBOK

KOHTpOJ'H) paGOTH MacCJIOCUCTEM: YAJICHUE KOHACHCATa M3 MMapOBOIro HUJIMHAPA HacocCa A0 IMyCKa U B
nepuo €ro dKCIIyaTaliu; OCTaHOBKa HpﬂMOﬂeﬁCTByIOIHeFO mapoBOro Hacoca

OOCny)XMBaHHE BaKyyM-HAaCOCHBIX YCTAHOBOK II0 Jera3aldd VYrojbHBIX IMAXT C CyMMapHOH
MIPOM3BOIUTEIBHOCTBIO HacocoB oT 6 000 10 18 000 ky0. M/4 METaHOBO3AYIIIHOW CMECH

OO0cny)KMBaHUE HACOCHBIX YCTaHOBOK, 00OPYIOBAaHHBIX IMOPIIHEBBIMH M IIEHTPOOEKHBIMU HACOCAMU C
cyMMapHoi npousBoauTenbHOCTEI0 oT 1 000 mo 3 000 xy6. M/4 BOIBI, MYJBIBI U JPYIUX HEBS3KHX
KHUJKOCTEN

OOcnyXMBaHWE HACOCHBIX YCTAHOBOK II0 Tiepekauke HedTH, Ma3yra, CMOJNBI C CYMMapHOW
MIPOU3BOIUTENBEHOCTHIO HacocoB oT 100 mo 500 ky6. m/4

OOcny)KMBaHUE HACOCOB M HACOCHBIX arperaToB B TOJIEBBIX YCIIOBHSIX, HA CTPOWIUIONIAJKAX U Ha
MIPOMBIIJIEHHBIX BO/03200pax ¢ MPOM3BOMUTENBHOCTBIO KaXKJOro Hacoca wiu arperara ot 100 mo
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1 000 xy0. M/4 BOZIBI

OO0CcnyXMBaHUE HMIVIOPHIHTPOBBIX YCTAHOBOK C MPOM3BOJUTEIBHOCTHIO HacocoB oT 100 mo 600 kyo6.
M/4 KaXKIbIH

Hepeuaqa CMCHBI: OCMOTpP Hacoca 10 OKOHYaHNU CMEHBI; 3alIOJITHCHUE CMCHHOI'O )KypHaJia

Pa300p OCHOBHBIX HEHCIIPaBHOCTEH B pabOTe HACOCOB Pa3IMYHBIX THIIOB

YCTpaHeHI/Ie MCJIKUX HEIIOJIaJ0K B pa60Te HAaCOCOB M HACOCHBIX arperaToB IIPU ITYCKE

[NommepxaHue 3aaHHOTO JABJICHHS IMEPEKaYMBACMBIX MKHIKOCTEH (ra3a), KOHTPOJIb OecrepeOoiHOMN
paboThl HACOCOB, ABUTATENCH U apMATYPhI O0CTY)KHBAEMOr0 yJacTKa TpyOOIpOBOIOB

HpOBepKa HaJIM4usg CMa3Ku M INOCTYIUICHHA €€ K TOYKaM CMa3bIBaHUA, C60p OTpaGOTaHHOFO Macia u
nepeaada €ro Ha pereHepanuro

ITyck 1 ocTaHOBKA JBHUTATENICiH U HACOCOB

PerynmupoBka OTAENBHBIX Y3JIOB HAcoca W TMPOBEPKA HMX B3aUMOJCHCTBHS; YCTpAaHEHHE TEKYIIHX
HeHcrpaBHOCTEH B paboTe

PerJ'II/IpOBKa noaa4vu HacocCa B COOTBETCTBUM C 3aJaHHBIM PEKUMOM

CauB BSI3KHX )KI/II[KOCTCﬁ H3 HUCTCPH U 6ap>1< C MMpCABAPUTCIILHBIM pa3orpeBoM

OKcIulyaTanust  JIETKHX ~ MIVIOQWIBTPOBBIX  YCTAHOBOK, OCHAIIEHHBIX BUXPEBBIMH  HAaCOCAMH,
00JIaJaloUMK  CIIOCOOHOCTBIO K CaMOBCAaChIBAaHMIO M OTKauyKe BO3JyXa M BOIBI: KOHTPOIb
TePMETHYHOCTH COEJUHEHHH JIETKHX HIIIO(QUIBTPOBBIX YCTAHOBOK M COEIMHUTEIBHBIX PE3MHOBBIX
PYyKaBOB; 3a0ypHBaHUE UIIOQHUILTPOB B TPYHT, PETYIUPOBKA TIIYOMHBI TIOTPY>KEHHSI HUIIIOPUIBTPOB U
paccTosiHUS MEXJy HUMH; IIYCK HAaCOCHOIO arperarta; KOHTPOJIb CTENEHU pPa3peXeHus BO3AyXa U
OTKA4YKH BOZBI U3 TOPOJIBI

9KCHJ'IyaTaHI/IH HEHTpOGE)KHI)IX HaCOCOB, IMPOBCpPKa BCIMYMHLI Harp€Ba MOAIIMIIHUKOB W CAaJIbHUKOB,
IIPpOBEPKa paGOTLI CMa304HbBIX CHUCTEM W TOCTYIUICHUA oxnamua}omef/i BOJbI K CaJIbHUKaM H
NMOAIIHUITHUKAM, KOHTPOJIb BI/I6paHI/II/I Bajia

HeobOxonumeie
yMEHHS

BrimonssaTs MCTOAMKHU ITYCKa U OCTaAaHOBKH Z[BPIFaTeJ'Ieﬁ 1 HaCoCOB

BBITOIHATS HOPMBI BEJICHHS TEXHUYECKOTO y4eTa U OTYETHOCTH O paboTe HACOCHOTO 000PYAOBaHUS

BrimonssaTs PErJIaMEHTBI TMNPOBEPKU HAJIWYHA CMa3KuW MU €€ IHNOCTYIUVICHHA K TOYKaM CMa3bIBAHUA,
OCYHIECTBJIATH C60p O’I’pa6OTaHHOFO Maciia 1 riepeiavyy €ro Ha percHepanuro

BBINONHATE CIIMB BS3KHUX )KPIZ[KOCTCﬁ H3 HUCTEPH U 63]:))1( C MpE€ABapUTCIbHBIM Pa3sorpe€BOM

BBIMOIHATE TEXHOJIOTHMUECKUE PEriIaMEeHTbl KOHTPOJIA pa6OTI)I MacCJIOCUCTEM; YAAJIATh KOHACHCAT U3
MapoBOro MWJIMHAPA HACOoCa A0 IyCKa U B MEPHUOA €0 dKCILTyaTalluu

BrInonHATE TEXHOJIOTMYECKHUE PEriIaMEeHThI IPOBECPKU UCIIPABHOCTHU HACOCHBIX arpe€raTtoB, UX CHUJIOBBIX
MPUBOAOB, KOHTPOJIBbHO-U3MEPUTEIIbHBIX HpI/IGOpOB, apMaTypbl; OCYIIECTBJIATL BBIBEACHUC HACOCHBIX
YCTaHOBOK Ha HOpMaJ'H)HHﬁ PEKUM BO BpEM pa6OTI)I

IMognep:kuBaTh 3aJaHHOE JaBJEHHE IEPEKAYMBAEMBIX JKHAKOCTEH (rasa), KOHTPOJIHUPOBATH
OecriepeOoitHyr0 paboTy HACOCOB, IBUTATENECH U apMaTyphl 00CITY)KUBAEMOr0 y4acTKa TPYOOIpPOBOIOB

[TpuMeHsTh AEHCTBYIONIME TEXHOJOTMYECKUE PETVIAMEHTBHI IPH OOCIY)KMBaHHU BaKyyM-HaCOCHBIX
YCTAHOBOK I10 JIera3alliy YroNbHBIX IIAXT C CyMMapHOH NMpOM3BOAUTENBHOCTHIO HacocoB oT 6 000 no
18 000 ky0. M/4 METaHOBO3IYIIHOW CMECH

[TpuMeHsTh NEWCTBYIOIINE TEXHOIOTUYECKHE PErJIaMEHTHI IPH 00CIyKMBaHHH HACOCHBIX YCTAHOBOK,
000pY/IOBaHHBIX MOPIIHEBBIMU U LIEHTPOOEKHBIMU HACOCAMH C CYMMapHOU MPOHM3BOIUTEIBHOCTHIO OT
1 000 mo 3 000 xy0. M/4 BOHBI, MyJIBIBI U APYTHUX HEBA3KHX MKHIKOCTEH, a HACOCHBIX YCTAHOBOK ITO
nepekayke HeTH, Ma3yra, CMOJIBI C CYMMapHOW MPOU3BOIUTENHLHOCTBI0 HacocoB oT 100 mo 500 kyo6.
M/4

[IpuMeHATh ACHCTBYIOIINE TEXHOIOIMYSCKUE PETJIAMEHTHI IPH OOCTY)KMBAaHHH HACOCOB M HACOCHBIX
arperaToB B TIOJICBBIX YCJIOBUAX, HAa CTPOMIUIONIAJKAX W Ha IPOMBIINUICHHBIX BOZ03a00pax ¢
MIPOM3BOMUTEIBHOCTRIO Kakaoro Hacoca miu arperata or 100 mo 1000 kyd. M/4 BOmsl u
UrI0(GUIBTPOBBIX YCTAHOBOK C TIPOU3BOAUTEIBHOCTRIO HacocoB 0T 100 mo 600 ky0. M/d KaKIbId

HeobOxonumeie
3HAHUSA

BOZ[a, BOJIHBIC PAaCTBOPLI, SMYJIbCHUU, CYCIICH3UU, CITIOCOOBI TNEPECKavYKn ropﬂqeﬁ u XOHOI[HOﬁ BOJBI,
MIPUYNHBI O6pa3OBaHI/IH MMapoOBbIX HpOGOK, BO3AYHIHBIX MEHIKOB, KPUCTAJLUIOTUAPATOB, JIbJad

Knaccudukarmss HacocoB, BHIBI HACOCOB: LEHTPOOEXKHBIE, MOpIIHEBbIE, NIECTEpPEHYAThIe, BaKyyM
HACOChl, CTpYyHHBIE (KEKTOPHI M WHXKEKTOpHI); JEIEHHE HACOCOB B 3aBUCHMOCTH OT THIIA
nepeKayrBaeMoil cpelsl Ha He(TsHbIE, KHCIOTHBIC, BOJSHBIC, HAacCOChl TNPUBOAHBIE (TPHUBOA -
AJIEKTPOABUTATEND, IBUTATENb BHYTPEHHETO CrOpaHHs, TapoBasi TypOMHA) U py4HBIE

Hasznauenue u MMPUMEHCHUEC KOHTPOJIbHO-U3MCPHUTCIIbHBIX HpI/IGOpOB

OcHOBHBbIE  (DU3UKO-XUMHYECKHE CBOMCTBA HE(PTEMPOAYKTOB: BOCILIAMEHAEMOCTh, TOKCHYHOCTD,
KOPPOAUPYIOIIAs CIOCOGHOCTh

BiusHue mnepexaunBaeMbIx He(TENPOAYKTOB HA 4YeIOBEKAa U OKPYKAIOIIYI0 Cpedy, CPEeacTBa MU
CII0COOBI 3aIIIUTELI OT HET'O

OCHOBHEBIE CAVHUIBI (1)I/ISI/I‘ICCKI/IX BCJIMYHMH, UCIIOJIB3YEMbBIX B HACOCHBIX YCTaAaHOBKAX

INokazaTenu kayecTBa U XapaKTEPUCTUKH MTPUOOPOB; Kiacch(uKalys Mep U U3MEPUTEIBHBIX TPUOOPOB
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CsolicTBa Fa3006pa3HHX TCJI, C)KUMACMOCTb TIa30B,; CITOCOOBI nepeaayun OaBJICHUA Ta3zaMH; MCTOIbI
HU3MCPCHUA COACPIKAHUA I'a30B B I'a30BbIX CMECAX

CBoiicTBa TBEPABIX U HKUJKUX TEI

TexHomoruueckue nmapaMeTpbl HACOCOB: 110/ja4a, HAIIOp, BBICOTAa BCACbIBAHU

du3nyeckue U XMMUYECKHE CBOMCTBA KHUCJIOT, menoqef/i " APpYTrux arp€CCUBHLIX ITPOAYKTOB

IloHsiTHE O ITOTHOCTH TBEPABIX, XUIKUX U Fa3006pa3HI)I TECJI, CAUHUIBI U3MEPCHUA

OCHOBBI QJICKTPOTEXHUKHU, TUAPABINKA U MEXaHUKU

OcobeHHOCTH NEPEKAaYKH pa3JINIHbIX BEHICCTB

HOpIJ_IHeBI)Ie HaCoCbl, HMX IIPUHIUIINAJIBHOC yCTpOﬁCTBO, OCHOBHBIC€ Y3JIbI W JA€Tajik: IOpUICHD,
KpI/IBOIJ_II/IHHO-IJ_IaTyHHHﬁ MCXaHM3M, KJjallaH, CaJIbHUK, MOAIIMITHUK; MOPHIHEBLIC HACOCHI IIPOCTOIO,
I[BOfIHOFO ﬂeﬁCTBHH; CKaJIbYaTbIC WIHN IITYHXXCPHBIC HACOCHI, UX pa3JIMunc

HOpHZ[OK MOATOTOBKHU K ITYCKY U ITyCKa HpHMOZ[eﬁCTBy}OHleFO ImapoBOro Hacoca, UCIIOJIb30BaHUA IIPU
IMyCK€C W OKCILTyaTallun OaitmmacHoit JIMHUH, PETYJIUPOBAHUA 4YHCIIa XOIAOB HpHMOI[eﬁCTByIOLHeFO
ImapoBOro Hacoca

[TopsmoK NOATOTOBKHU K IYCKY IOPILIHEBOTO HacOoca C MPUBOJOM OT 3JIEKTPOABUIATENsl: OCMOTP Hacoca,
3NEKTPOJABUTATENS, PEAYKTOPA, 3alIOPHOM M pErynupyromeil apMaTypbl, KOHTPOJIbHO-U3MEPUTETBHBIX
puOOPOB: MPOBEpKa pabOThl MACIOCUCTEM M ITOCTYIUICHHsI Maciia Ha MOAIIMITHUKH, TPOBOPaYHBaHIE
Hacoca nepeq IIyCKoM

INocnenoBaTenbHOCTh MOATOTOBKU K IIyCKY LEHTPOOEXKHOTO Hacoca: MPOBEpKa KpeIUleHHs Hacoca K
(yHIaMEHTHOH pamMe, NpoBepka MY(T CIEIUIEHHs, 3ajIMBKa Hacoca IepeKaynBaeMOW >KHUAKOCTEHIO,
[IPOBOpAaYMBAHUE Bajla HAcOCa, MIYCK LEHTPOOEKHOr0 Hacoca

HOTepI/I moaa4vu U Halopa B HACOCax; OCHOBHBLIC MPUYMUHEBI ITOTEPh U METO/IbI 60pB6H C HUMH

HpaBI/ma KOMIIOHOBKHM M CXEMbl KOMIIOHOBKHM HACOCOB; IapalUlCjibHas MW IOCJICI0BATCIIbHAA pa60Ta
HaCoOCOB

HpI/IHHI/IHI/IaJ'H)HOC yCTpOﬁCTBO 3aABMIKCK, KpaHa, BEHTWIA, UX OTJIMYUC APYT OT JApyra

HpI/IHHI/IHI/IaJ'H)HI)Ie CXEMbI HACOCHBIX YCTAHOBOK U MHCTPYKIMUHU IO UX SKCILTyaTallun

[MpuHIMO paboOThl CHEIHATBHBIX HACOCOB (IIECTEPEHYATHIX, MEMOPAHHBIX, BaKyyM-HACOCOB U
9KEKTOPHBIX HACOCOB)

Copra CMa304HBIX Macel, TIOPSIOK HX IMOJYYCHHs], XpaHEHHUs, 3alpaBKd B CHCTEMbI CMAa3bIBaHHS,
yJajeHus, coopa U pereHeparuu
Crioco0bl cMa3KH U PEryJIUPOBKU MPUBOIHOTO MOPIIHEBOTO HACOCA

TemnoBsie SABJICHUA, TEMIIEpaTypa H CIIOCOOBI €€ U3MECpCHUA, paCHIMPCHUE TCJI IPU HarpCBaHUMH,
TOHATHE O TCILUTOIIPOBOAHOCTH, UCITAPCHUN U KOHACHCAIIUN

YCTpoiicTBO M Ha3HAUY€HHWE HACOCHOTO OOOPYMOBAaHUS;, YCTPOMCTBO TOPIIHEBBIX U IIEHTPOOEKHBIX
HACOCOB IT0 MepeKayKe KUIKOCTe! (ra3a)

YcrpoiicTBO U NpUHIMIT pabOThl NPUBOAOB HACOCOB (RJIEKTPOABHIATENS, JIBUTATeNss BHYTPEHHETO
Cropaswusi, NapoBOH TYpOUHBI)

VYcTpoiicTBO, MPUHIMI JEHCTBHS, 00JAacTh TNPUMEHEHHs JIETKHX HWIJIOQWIBTPOBBIX YCTaHOBOK,
OCHAILIEHHBIX BUXPEBBIMH HACOCAMH, O0JIAJAIOIIUMH CIIOCOOHOCTBIO K CaMOBCACHIBAHHMIO M OTKAauyKe
BO3/yXa U BOJBI

[MpuHoMn  feficTBHS  LEHTPOOEKHBIX  HACOCOB,  KiacCH(pUKAIMS  IEHTPOOSKHBIX  HACOCOB,
HPUHIMIHAIBHOE YCTPOUCTBO HEHTPOOEKHOT0 Hac0Ca, HACOCH! OHO- ¥ MHOTOKOJIECHBIE

K 2.2 J9kcmuyartanusi U 00CIy:KMBAHHE CHJIOBBIX INPHBOJOB M BCIOMOraTejJbHOI0
000pY10BAHUSI HACOCHBIX YCTAHOBOK HM3KOM NMPOM3BOAMTEIbHOCTH

prI[OBI)Ie BrinonHeHne HECIOKHBIX QJICKTPOTEXHUYCCKUX pa60T Ha ImoaCTaHIuu

ACHCTBUA O06cnyXHUBaHHe BCIIOMOTaTEIbHOrO HACOCHOT'O 000y I0BaHuUsI, TPYOOIPOBOIOB U TPYOHBIX AeTaneit

OO0cnyXrBaHUE KOHTPOJIbHO-U3MEPUTENBHBIX TPHOOPOB

OO0cy)KMBaHUE CHIIOBBIX M OCBETUTEIBHBIX AJIEKTpoycTaHoBok g0 1 000 B

PerynupoBanue Harpy3Ku 3JI€KTPOOOOPYIOBAHUS yIacTKa (ITOJCTAHITIH)

HCO6XOI[I/IMI)IC BrInonHsaTE HECI0XKHBIE QJICKTPOTCXHUYCCKUC pa6OTLI Ha InmoaCTaHIuu

YMEHUA BBITONHATS ~ TEXHOJNIOTMYECKUE  PErJaMEHThl  OOCIY)KMBaHMS ~ BCIHOMOTaTEIbHOIO  HACOCHOTO
000pyI0BaHUs, TPYOOIIPOBOIOB U TPYOHBIX AeTayiei

[MpumeHsTh NEWCTBYIOIIME METOAMKU PETYJIMPOBAaHUS HArpy30K BJIEKTPOOOOPYIOBaHHS YdacTKa
(moacraHIMm)

HpI/IMeHHTB ﬂeﬁCTByIOHlHe TEXHOJIOTMYCCKHUE PCEIrIIaMCHTBI IIpH OGCJ’Iy)KI/IBaHI/II/I KOHTPOJIbHO-
U3MCPUTCIIbHBIX HpI/IGOpOB

[TpumeHsATH ACHCTBYIONIME TEXHOJNOIMYECKHE pPErIaMEHThl IIPH  OOCHY)KMBAaHWUHM CHJIOBBIX U
OCBETUTENBHBIX AEKTpOoycTaHOBOK 10 1 000 B

HeobOxonumbie | Buasl TpyOONpoBOJOB: METAIIMYECKUE U HEMETAJUINIECKHE
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3HaHUA

BcnomorarensHoe o6opyz[013aHHe HAaCOCHBIX YCTaAaHOBOK

Jleranu TpyOOIPOBOAOB, X NPUHIUITHAIBEHOE YCTPOHCTBO

Knaccugukarust TpyOOnpoBOIHON apMaTyphl B 3aBUCUMOCTH OT Ha3HAUCHHUS

Knaccudukarms TpyOOmpoBOZOB B 3aBHCUMOCTH OT MEpEeKauuBaEMOW Cpe/ibl, €e TeMIlepaTyphl,
JIABJICHUS U aTrPECCUBHOCTH

KoMMyHUKaIMK HACOCHBIX CTaHIUH, CIIOCOOBI KPEIJIEHUS. M COEAUHEHUsT TPYOOIPOBOIOB, YCTAHOBKH
TPYOOIPOBOHON apMaTyphI

TpeboBanust oxpanbl Tpynaa (IpuU OOCITY)KUBAHUHU 3JIEKTPOYCTAHOBOK B 00BeME KBaTH()UKAIMOHHOU
rpynmsl [1) 1 npoTHBONIOKapHOH 3aIUTHI

[MpaBuiia paboThI € AEKTPOABUTATEISIMH

HpI/IeMH ITyCKa U OCTAaHOBKHU I'a30BbIX U ITAPOBBIX Typ6I/IH

HpI/IHHI/IH paGOTH PAa3JIMYHBIX THUIIOB IMPUBOJAOB HACOCOB, MAPOBBLIX MaAIllWH, ):[BPIFaTeJ'Ieﬁ BHYTPCHHETO
CropaHus, CHHXPOHHBIX U aCUHXPOHHBIX SHeKTpOI[BPIFaTCJIeﬁ; X TCXHUYCCKUEC XapaKTCPHUCTUKU

CriocoObl COeTUHEHUS TPYO MKy OO0 Impu moMOITH (hIaHIIeB, Ha pe3b0e, CBapKOi

CxeMBbl BO3JyXOIIPOBOZIOB BCACHIBAIOUIMX M HAUHETATENIBHBIX TPYOOIPOBOJOB U PETYIHPYIOIIUX
YCTPONCTB; KOHCTPYKIUH KIIMHKEPOB U (PHIBTPOB

TpyOonpoBOAbl HAA3€MHBIE M IOJ3EMHBIE, TPYOONPOBOABI MEKIEXOBBIE, BHYTPHIIEXOBBIE U
00BSI304YHBIE

XapaKTepUCTHUKH W TPHHIMI PaOOTHI TPY30MOIBEMHBIX MEXAaHH3MOB, NMPUMEHACMBIX Ha HACOCHBIX
YCTaHOBKax

IIK 2.3 BrbisiBjieHHMe HEUCNPABHOCTE, PEMOHT HACOCOB, TPYOONMPOBOJAOB, CHJIOBBIX

NnpuBOJI10B u BCIIOMOI'aTeJIbHOI'O 060pleOBaHI/Iﬂ HaCOCHBIX YCTAaHOBOK HHU3KOIii
IMPOU3BOAUTECJIbHOCTH
Tpynossie BeimonHeHre pa0oT MO YCTpaHEHMIO yTeueK IepeKayrBaeMbIX HPOAYKTOB; OTOOp mpol, a Takke
JefcTBus HaOMBKa CaJIbHUKOB M CMEHA MPOKJIAI0K

BeImonHeHHe  TEKYIIero  pEeMOHTAa HACOCHOTO OOOPYAOBAaHHUS W TPOCTBIX  paboT  moj
PYKOBOJICTBOM MAIIIMHKCTA HACOCHBIX YCTAHOBOK 0OJIce BBICOKOW KBaIM(UKAIMA B CPEIHEM U
KanuTaJIbHOM PEMOHTAX

JleMOHTa&)X M MEXKIEX0Bas TPAHCIIOPTHPOBKA O0OpYJOBaHHWsS C TPUMEHEHHEM TaKEIaXHOTO
000py/IOBaHUs U HHCTPYMEHTA

M3roroBieHue MIMOHOYHBIX KaHaBOK, HIIIOHOK U IMOAIOHKa MX, IMOCaJaKa HIIOHOK Ha BaJl, UCIIPABJICHUC
OTBepCTI/Iﬁ oA INApHUPHBIC TMAJIbIIbI

HcneiTanue 3aMKHYTbIX prGOHpOBOI[HLIX CHUCTEM Ha MPOYHOCTH

OnunuBaHue 1 IPpUTrOHKa HIMOHOK; IMOocCaJiKa Ha BaJl HICCTCPEH, COCAMHUTCIbHBIX My(l)T, MaXOBHUKOB U
IIKHBOB

3auncTKa ¥ ONMMJIMBAHUE Q)HaHHeBI)IX COCI[I/IHCHI/Iﬁ KopIyCa U KpbIIIKK Hacoca

OnuiuBaHue TUIOCKOCTEH Npu cOOpKE MPUBOJIOB

3aMeHa MIMUJIEK CalbHUKOBOTO yCTpOﬁCTBa, IIpUTrOHKa 0OJITOB U IIITHIIEK

IMoaroroBka Hacoca K pa30OpKe Ul NMPOM3BOACTBA PEMOHTA: OTKJIIOUEHHE HAacoca OT JEWCTBYIOIIUX
KOMMYHHKAIIUI C TOMOIIBI0 3aMOPHONM apMaTypbhl U YCTaHOBKM 3arjyllieK; CJIMB IMepeKayuBaeMoil
JKUKOCTH U3 MOJIOCTHU HAcOCa ¢ MOCIeAYIONIe MPOMBIBKON U TIPOTYBKON

IIpoBopaunBaHue Bajga HacOCa BPYYHYIO, TPOOHBIM MyCK M yCTpAaHEHHE OTMEYEHHBIX Je(EKTOB IOCIIE
cOopKH

ITpoGHbIii mycK U XoocTast 0OKaTKa HACOCOB ITOCJIE PEMOHTA; yCTpaHEeHHE Ae(EKTOB, BEIIBICHHBIX MIPU
XoJocTol oOKkaTke; oOKaTka Hacoca IO Harpy3Koin

HpOBepKa BEJIMYMHELI OHEHUS Baja, pa60q1/1x KOJICC, COCAMHUTCIIBHBIX My(l)T Imoa pyKoOBOACTBOM
MalIMHUCTa HACOCHBIX YCTaHOBOK 0oJree BLICOKOM KBaJ'II/I(l)I/IKaHI/II/I

IIpoBepka (aHIEBBIX COEOUHEHHH HAa IUIOTHOCTh IO PYKOBOACTBOM MAIIMHHCTa HAaCOCHBIX
YCTaHOBOK 00JIee BBICOKOH KBaIH(UKAIUH

Pa30opka HAcocoB MO y3JaM W JeTalsM, HedeKTarus U KICHMEHHe, MPOMBIBKA JeTajicii M YHCTKa
KOPITYCOB; OTOOp JeTalieid, oIexanux 3aMeHe

Pa360p1<a HAaCOCHOI'O O60pyI[OBaHI/IfI, YCTaHOBKa 3arjIyi€k Ha BXOJI€ U BbIXOJE€ HacocCa

PeMOHT ¥ H3rOTOBJICHHE METAIUIOKOHCTPYKIINH OrPayKIAIONIUX YCTPOWCTB, JIECTHHUII, MITONIAT0K, IEPUIT

PeMOHT HacocoB W 3amOpHOM apMmarypbl, 3a4McTKa ()JIaHIEB, YCTAHOBKA IPOKIAJOK, HaOWBKa
CaJIbHUKOB apMaTypbl U HACOCOB

Pemont OTACJIBbHBIX Y3JIOB U z[eTaneﬁ: OIIPCAC/ICHUEC BI)Ipa60TKI/I n Apyrux HeI/ICHpaBHOCTeﬁ ICCK
BaJiOB, BOCCTAHOBJICHHUEC z[eTaneﬁ IIpyu pEMOHTE, 3aME€HA U3HOIICHHBIX Z[eTaHeﬁ

PeMOHT MOANIMITHUKOB CKOJBKEHHUS: MPUIIA0pHUBAHUE TI0 BaJy YYT'YHHBIX, OPOH30BBIX, 0a0OOUTOBBIX
MOJIIUITHUKOB, H3TOTOBJIEHNUE CMa304YHbIX KaHABOK
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Pemont HOpHJHeﬁ, HWJINHAPOB, TIIOPIONHEBLIX KOJCH, MapopaclnpeaAcInuTCIbHbIX 30JIOTHHUKOB,
KPUBOUIHITHO-INATYHHOI'O MEXaHU3Ma

PeMOHT TpyOOIPOBOIHOM apMaTyphl: pa30opKa TpyOOIPOBOAHON apMaTypsl U onpeseicHue 1eheKTOB
ee jeralieif; MPOMBIBKA JeTaleil apMaTypbl, MOHTaX apMaTyphl; 3aMEHA H3HOMICHHBIX IIMUICK N
OOJITOBBIX COEIMHEHUN

PeMOHT IIEHTpOOEKHBIX HACOCOB: pPa300pKa COCAMHUTENIBHBIX MY(T, BCKPBITHE KOpIlyca Hacoca,
JIEMOHTaX pabovMX Kojiec, IPOMBIBKA JeTalieii Hacoca

CocraBiecHHe Z[eq)eKTHOfI BCAOMOCTH Ha PEMOHT M 3aMCHY M3HOIICHHBIX Jerajeld Hacoca MOl
PYKOBOACTBOM MAaIIMHHUCTA HACOCHBIX YCTAHOBOK 0oJiee BEICOKOM KBaJ'II/I(l)I/IKaHI/II/I

Pemont MUWINHAPUYICCKUX U KOHUYCCKUX HICCTECPEH

C60p1<a HCIIOABMIKHBIX PAa3bCMHBIX COEI[HHEHHﬁi yCTaHOBKa 0OJITOB U IIMAICK, KX 3aTAXKa B
TpynmnoBOM COCAWMHCHUHN, U3TOTOBJICHUC U YCTAHOBKA ITPOKJIAJ0K

CoOopxka 000pyaoBaHMs, IPOBEPKa YILIOTHEHUI 000pYIOBaHHS U TPYOOIIPOBOIOB

C60p1<a HeHTpO6e)KHOFO Hacoca: MpOBEpPpKa IOPU3OHTAJIBLHOI'O ITOJIOXKCHUSA OHOpHOﬁ paMbl Hacoca u
JIOITIOJTHUTCJIbHAA 3aTsKKa aHKCPHBIX 6OJ'ITOB, MOHTaXX poOTOpa, YCTAaHOBKAa IIOAINMIIHUKOB M
CaJIbHUKOBOI'O YIUIOTHCHUSA

PerynupoBka oceBoro pasdera poTopa, 3aKpbITHE KOpIIyca Hacoca, 3ajMBKa Macia, IIEHTPOBKA BaJlOB
Hacoca M DJIEKTPOJBHrarens, cOOpKa COCIMHUTENBHBIX MY(T TIOJ PYKOBOACTBOM MAaIIWHHCTA
HACOCHBIX YCTaHOBOK 00JIee BBICOKOH KBaH(UKAIINH

Crava Hacoca B 9KCIUTyaTaluio, ohopMIICHHE HEOOXOAUMOMH MPHEMOCIATOUHOM JOKYMEHTAIUH

CMmena u PEMOHT MaJIbIECB, HITIJIMHTOBKA IAJIBIICB, 6aJ'IaHCI/IpOBKa IIKHMBOB, IIOCAaJIKa UX Ha BaJl

CTpormoBka U TepeMellleHue HAacOCOB, apMaTypbl M APYTrux rpy3oB maccoit or 500 mo 3 000 kr c
ITOMOIIBI0 TIOABEMHO-TPAHCIIOPTHBIX U CIICITUAJIBHBIX CPEICTB B MpeesiaXx padouero Mecra

HeobOxonumeie
yMEHHS

BrimonssaTs JUAarHOCTUKY M PEMOHT OTACIBbHBLIX Y3JI0OB H z[eTaneﬁ, TIOJIIUITHUKOB CKOJIBXCHUA,
MUWINHAPUYICCKUX U KOHUYCCKUX HICCTCPECH

BBINONHATS JIMaTHOCTHKY M PEMOHT ILIEHTPOOEXKHBIX HACOCOB: Pa30OPKYy COEOMHUTENBHBIX MY(]T,
BCKPBITHE KOpILyca Hacoca, JEMOHTaX pabounx Kojec, POMBIBKY JieTaiell Hacoca

BrimonssaTs AUAarHOCTHUKY M TeKyH_[I/Iﬁ PEMOHT HACOCHOI'O O60pyZ[OBaHI/IH " TMPOCTBIC OIll€palru 1o
PYKOBOACTBOM MAaIIMHHUCTA HACOCHBIX YCTAaHOBOK 0oJiee BBICOKOI KBaHI/I(l)I/IKaHI/II/I B CpCcaHEM U
KalmuTaJbHOM PEMOHTax

BBINTOTHATS METOAMKY MPOOHBIX MTYCKOB M YCTPaHITh OTMEUEHHbIE Je(eKThI mocie COOpKH

BrimonssaTs MCTOAWKHU IPOBCIACHUSA HUCIBITAHUA 3aMKHYTbIX pr60HpOBOI[HI)IX CHUCTEM Ha MPOYHOCTH

BuInonHATE METOIUKU XOJI0CTOM 00KaTKH HAaCOCOB; YCTPAaHATH Z[e(l)eKTBI, BBIABJICHHBIC TIPU XO0JIOCTOM
O6KaTKe, MIPOMU3BOAUTH O6KaTKy Hacoca 1o Harpy31<0171

BrimonssaTs ImpaBujia O(l)OpMJ'IEHI/IH I[e(l)EKTHOfI B€AOMOCTU Ha PEMOHT U 3aMCHY U3HOUICHHBIX }IeTaJ’[eﬁ
Hacoca 1nmoJ pykoBOJACTBOM MAalIMHHUCTAa HACOCHBIX YCTAHOBOK 0oJj1ee BLICOKOI KBaJ'II/I(l)I/IKaHI/II/I

BrinonHATh pa300pKy HACOCHOrO 00OpYHOBaHMA, YCTAHOBKY 3aIlyIleK Ha BXOJE M BBIXOAE HACOCa;
pa3bopKy HACOCOB IO y37daM U JeTaisM, nedeKTaluio u KiIeiiMeHHe, TPOMBIBKY JeTalel;
OCYIIECTBIIATH OTOOP JETaNeH, MOIeKAIINX 3aMEHe

BrimonssaTs PEMOHT HOpHJHeﬁ, MUWJINHAPOB, NOPUIHEBBIX KOJICH, NApOpaCIpeACINTCIbHBIX 30JI0THUKOB,
KPUBOUMIMITHO-INATYHHOI'O MEXaHU3Ma

BrimonssaTs CGOpKy HCIMOABMYKHBIX pa3bEeMHBIX COEHHHeHHﬁ, YCTaHOBKY 00JITOB U IIMAJICK, UX 3aTAXKY
B I'pylInoBOM COCIMHCHUU

BbINONMHATE CTPOIOBKY U MEepeMelleHue HaCOCOB, apMaTyphl U Apyrux rpy3oB Maccor ot 500 go 3 000
KT C IIOMOIIBIO TOAbEMHO-TPAHCIIOPTHBIX U CIICIUABHBIX CPEACTB B Ipeeiax padoyero Mecra

BBITTONHATS TEXHOJIOTMYECKHE PETJIAMEHTHl IOJTrOTOBKM Hacoca K pa3bopke s NpOW3BOJICTBA
PEMOHTa: OTKJIIOUEHMS Hacoca OT JEWCTBYIOIIMX KOMMYHHUKALMI C MOMOILBIO 3allOpHONW apMaTypsl U
YCTAaHOBKM 3arilylIeK; CJIMB IE€PEeKauyMBaeMOM KHIKOCTH M3 MOJOCTH HAacoca ¢ IOCIeAyrouen
IIPOMBIBKOM U POYyBKOH

BBISBISITE M yCTpaHATh HEAOCTATKH B paboOTe 00CITYy)KUBaeMOro o0OpyAI0BaHUs YCTAHOBOK, B CHUIIOBBIX
Y OCBETHUTEINILHBIX 3JIEKTPOCETSIX, SJEKTPUUIECKUX CXeMaX TEXHOJIOIMYEeCKOro 000pyJOBaHHS

HeobOxonumeie
3HAHUSA

Hasnauyenue oceil M BajioB, MOANIMITHUKA CKOJBKEHUS M KAueHUs, MX MPHHIMIIHAIBLHOE YCTPOMCTBO,
CHOCOOBI YCTAHOBKH IMOJIIUITHAKOB M WX PErYJIMPOBKA, HAa3HAUCHHWE W TNPHHIMIT ACHCTBUS MYyQT,
TOPMO30B

OO0nacTh MpUMEHEHHs, OCOOEHHOCTH KOHCTPYKIMH Iepenady: (pUKIMOHHBIX, PEMEHHBIX, 3YOUaThIX,
YEepBSIYHBIX M HETTHBIX

OCHOBHEBIE HCUCIIPABHOCTHU B pa60Te TOPUIHCBLIX U I_IEHTpO6e)KHBIX HaCoCOB

OcobeHHOCTH PEMOHTa I/IFJ'IO(bI/IJ'H)TpOBI)IX YCTAaHOBOK, OCHAalICHHBIX BHUXPEBBIMU HAaCOCaMH,
O6J'IaZ[aIOH_lI/IMI/I CITOCOOHOCTBIO K CAMOBCACBIBAHUIO M OTKAUKE BO3aYyXa U BOABI

Oco0EHHOCTH PEMOHTA IMOPLIHEBBIX HACOCOB, IOCIENOBATEIbHOCTh Pa30OpKH IOPIIHEBOrO Hacoca,
MIPOMBIBKH U OTpezieieHus e eKTHhIX JeTaiell Hacoca
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OCoOeHHOCTH PEMOHTA HIECTEPEHYATHIX HACOCOB: 3aMEHA W3HOIICHHBIX HIECTEPEH M IMOAIIMITHHKOB,
peryiupoBKa 3a30pOB MEXIy pabOYMMU LIECTEPHSIMHU M BHYTPEHHEH MMOBEPXHOCTBIO KOpITyca Hacoca,
PEMOHT IePenyCKHOro HIapUKOBOI0 KilanaHa

[Mopsinox cOOpKH MOPUIHEBOI'O HAcOca, MPOOHOrO MyCKa M YCTPAHEHHsI OTMEYECHHBIX 1e()eKTOB

ITocnenoBaTeIbHOCTh, CIOCOOBI Pa30OpPKM HACOCOB, CHOCOOBI TIPOMBIBKH JeTailei, pa30bopku u
KJIefiMEeHusI JieTaleil; METO/Ibl MEXaHU3aUH TPYAOEMKUX PYYHBIX paboT

IIpaBuna u MeTOIBI CTPOMOBKHU U MEPEMEIISHUSI HACOCOB, apMaTyphl U IPYTUX Ipy30B Maccoi ot 500
110 3 000 Kr ¢ MOMOIIBIO OABEMHO-TPAHCIIOPTHBIX U CHELHUAIBHBIX CPEJICTB

HpaBI/ma MMPUMEHCHUS MIPOKJIaJ0K, CAJIbHUKOB, MECTU30B

HpaBHna SKCIUTyaTallul U pEMOHTAa 06CJ'Iy)KI/IBaEMOFO OGOpyI[OBaHI/Iﬂ

PasbeMHBIe 1 HEPA3BEMHLIC COCIMHCHUS, HITNMOHKKW KIIMHOBBLIC, NPU3MATHYCCKUEC W HAIIPABJIAIOLINE,;
HIJIAIIBI, IJ_ITI/I(l)TI)I, IIIMAIBKU U 6OJ'ITLI, CITI0COOBI CTOIIOPpCHUA pe3L6OBHX COCZ[HHCHHﬁ; KOHTPOJIbHBIC
MIIMUIBKHU

Crioco0bI ycTpaHeHHUs HENoNaoK B paboTe 000pyIOBaHUS U TUKBUIAINH aBapHUid

2.2.3. MalIMHUCT HACOCHBIX YCTAHOBOK 4-r0 pa3psiaa

MamuHUCT HACOCHBIX YCTAHOBOK 4-ro paspsa TOTOBUTCS K CIEAYIOUIEMY BHUAY
npodeccuonanpaol nesrenbHOCTH (BIIJ]): «Okcmayaramus, oOCIy)KMBaHHE M PEMOHT HACOCHBIX
YCTaHOBOK CpeJIHEeN MPOU3BOIUTENBHOCTH, CUIOBBIX IIPUBOJIOB U BCIIOMOTaTEIbHOTO 000PYI0BAaHUS)

CootBeTcTBYIOIIME BULY TPOPECCHOHATBHON AEATEIbHOCTU NPO(EeCCHOHATIBbHbIE KOMIETEHIIMU
(I1K) npencrasiensl B Tabnuue 1:

Kon HaumeHoBaHue

BII1 3 IKemjyaramnus, oOO0CHAY:)KHBAHHE W PEMOHT HACOCHBIX YCTAaHOBOK cCpeaHei
NMPOM3BOAUTEIbHOCTH, CHJIOBBIX IPHBOIOB H BCIIOMOTraTeJIbHOT0 000PY/10BaAHUS

I1K 3.1 Dkcrryaranusi U 00CIy)KMBaHUE HACOCHBIX YCTAHOBOK CPEAHEN MPOU3BOIUTEIBHOCTH

K 3.2 OKCrutyaTanss ¥ OOCITY)XMBAaHHE CHJIOBBIX TPHUBOJOB M  BCHOMOTATEIHHOTO
000py/1I0BaHUs HACOCHBIX YCTAHOBOK CpeJIHEN IPOU3BOAUTEIbHOCTH

K 3.3 BrisiBneHue HencnpaBHOCTEHM, pEMOHT HACOCOB, TPYOOIIPOBOIOB, CHIIOBBIX IPUBOJIOB U
BCIIOMOTaTEJIBHOTO 000pyn0OBaHUS HACOCHBIX YCTaHOBOK cpenHen
MIPOU3BOIUTEITHLHOCTH

I[lnanunpyemblie pe3yjbTaThl 0CBOEHHUSI MPOrPaAMMbI

Pesynmbrarel  OCBOGHHSI  TpOrpamMMbl  ONPEACHAIOTCS  NTPUOOPETEHHBIMU  CIIyIIaTelIeM
KOMIIETEHIIUSIMU, T.€. €ro CIIOCOOHOCTHIO MPUMEHSATHh 3HAHWSA, YMEHHUSI U JUMYHOCTHHIC KayecTBa B
COOTBETCTBUU C BUJAMU MPOPECCUOHATBHON AEATEIHHOCTH.

[Tnanupyembie pe3yiabTaThl OCBOCHHS MIPOTrPAMMBI OMPEACIISIOTCS ¢ YI€TOM MPOPECCHOHATBHBIX
KoMMeTeHIUH — TpyaoBbiX GyHkmuil (TD), mpuHATHIX 32 OCHOBY ()OPMHUPOBAHUSI TIPOTPAMMBI:

K 3.1 Dkcmiayatauusi ¥ 00CJAY’KMBaHHE  HACOCHBIX YCTAaHOBOK  CpeaHei

IMPOU3BOAUTEJIbHOCTH
TpynoBeie | BeimonHenue paboT MO MOATOTOBKE K ITYCKY, SKCIUTyaTallkd M OCTAHOBKE HACOCHBIX YCTAaHOBOK,
nefcTBus 000py/IOBaHHBIX MOPIIHEBBIMHU U IIEHTPOOEKHBIMU HACOCAMHM, C CyMMapHoW nozaueii ot 3 000 no 10

000 ky0. M/4 BOIBI U IPYTHX HEBSI3KUX JKUAKOCTEH

Koutpons obecrieueHus] 3alaHHOTO TAaBICHHS KHUAKOCTH, ra3a W MYJbIBl B CETH OOCITYKHBAEMOIO
yJacTka

JluxBumanus BUOpanunii HACOCHOTO arperara, JOMOJHUTEbHAS 3aTsHKKa aHKEPHBIX OOJITOB U YCTAHOBKA
KOHTPrack; yCTaHOBKA JOMOJHUTENBHBIX OMOP W IOIBECOK JJIs BCACHIBAIOIIEr0 M HATHETATEIBHOT'O
TpyOOIPOBO/IA C LETBI0 CHATUS HarPY3KHU C HACOCA; TIEPELIEHTPOBKA BAJIOB AJICKTPOBHUTATENIeH Hacoca

HaneB Kopnyca € LCJIbiO obecrieyeHus HOpMaHBHOﬁ paGOTBI, IIPOBEPKa Ha CpaGaTHBaeMOCTB peie
TEMIICPATYPhbI OXJIAXKTIAFOIICH BOJIBI

OOcnyXrBaHUE HACOCHBIX CTaHIWH (TIOACTAaHIMH, YCTAaHOBOK), OOOpPYIOBaHHBIX HAcocaMu U
TypOOHACcCOCaMU pa3IMYHBIX CHCTEM, C CyMMapHO# Npou3BoanTenbHOCThIO oT 3 000 10 10 000 ky6. M/4
BO/JIBI, ITYJIBITBI U IPYTHX HEBSI3KUX JKUAKOCTEH

OGCJ’Iy)KI/IBaHI/Ie HACOCHBIX YCTAHOBOK B IIOJIEBBIX YCJIOBUAX U Ha CTpoﬁnnomaz[Kax

OOcnyxuBaHHE HACOCOB M HACOCHBIX arperaroB B IOJIEBBIX YCIOBHUSAX M HA CTPOHIUIOIIALKaX C
MIPOU3BOIUTENBEHOCTBIO HacocoB oT 1 000 mo 3 000 ky06. M/4 BOABI Kax bl

O6cnyxuBanue UrIOGUIBTPOBBIX M BaKyyM-HACOCHBIX YCTAHOBOK C MPOU3BOAUTEILHOCTHIO HACOCOB
cBbie 600 Ky0. M/49 KaXKIbIH

OGCJ’IY)KI/IBaHI/Ie HAaCOCOB UM HACOCHBIX arpe€raToB YTrOJIbHBIX IIAXT C CyMMapHOﬁ MMPOU3BOAUTCIIBHOCTHIO
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HacocoB cBbinre 18 000 ky0. M/4 METaHOBO3AYIIIHOM cMecH

OcraHOBKa Hacoca, MPOBCpPKa COCTOAHUA €0 Y3JI0B U MECT CMa3bIBaHUs

IMoaroroBka K MycKy MOPIIHEBOTO HACOCA, MIEPEKAYUBAIONIETO TOPSUYIO BOLY

HOZ[FOTOBKa K IIYCKY HeHTpOGe)KHOFO Hacoca IJId MepeKavYrBaHUs TOPIOYNX He(l)TerOZ[yKTOB

Iomanep:kaHue 3aJaHHOTO JAaBJICHHWS BOABI M JAPYTHX I€PEKAYMBAEMBIX JKHIKOCTEH; KOHTPOIb
TEXHUYECKOTO COCTOSHHUSI HACOCOB, JIBUTATENEH U apMaTyphbl 00CITY)KHBAEMOT'0 y4acTKa TPYOOIIPOBOIOB
BO BpeMs paboTHI

[IpoBepka LIEHTPOBKM Hacoca, MECT CMa3KU MOMANIMITHUKOB, CHUCTEMbI OXJaKICHUS MOIIIUITHUKOB U
CaJIbHUKOB, COCTOSIHUS 3JIEKTPOOOOPYIOBAHHS M ITyCKOBOH ammapaTypbl

[Tyck Hacoca 1 BBIBOJ €ro Ha pabounii pexxium

ITpoBepka pabOTHI BCEX Y3JI0B, MEXaHH3MOB, MPUOOPOB, apMaTyphl U TPYOOIPOBOIOB IMOCIE BBIBOIA
Hacoca Ha pabouuii pexxum

ITyck Hacoca ¢ HCHOJIB30BaHUEM OTKPBITOro Oaifllaca: BBHIBOJ Hacoca Ha TEXHOJIOTMYECKHH PEXUM;
KOHTPOJIb TEMIIEPaTyphl MOALIMIHUKOB U CaJbHUKOB, KOHTPOJIb BEIWYMHBI yTEUeK 4Yepe3 CaJIbHUK,
MIpoBepKa OMEHHsI pPOTOpa, KOHTPOIJIb OKAa3aHU MAaHOMETPOB

[Tyck, perynupoBanue pexuma pabOThl ¥ OCTAHOBKA JBHTATeIel 1 HACOCOB

PerJ'II/IpOBKa YacCTOThI Bpalll€HUA SJICKTPOABUTATEIA C LCIbIO U3MCHCHUS IPOU3BOAUTEIIBHOCTU HACOCa

31<crmyaTauI/I;1 MOpHIHEBOI'0O HAcocCa IpH MNEPCKaYUMBAHWU BOJbI, IMPOBEPKa KYypHajla TCXHUYCCKOI'O
COCTOSAHUSA YCTaAaHOBKHU

DKCcIUTyaTanusl IEHTPOOEKHOr0 Hacoca 10 TEPEKAYMBAHMIO CKIKEHHBIX HE(MTAHBIX Ta30B B
COOTBETCTBHH C MHCTPYKIHUSIMH 10 3KCIUTYaTalllK HACOCa, TPOBEpKa paboThl Y3JI0B HACOCA B MPOIEcce
€ro padoThI

HeobOxonumeie
yMEHHS

BhIMONHATE IEHCTBYIOIIME METOMUKU IIYCKA, PETYIUPOBAHHMS PEKHUMOB paOOTHI M OCTAaHOBKHU
IBUraTeIe U HACOCOB

BrimonssaTs MCTOAUKHU HU3BMCHCHUA IMPOU3BOAUTCIBHOCTU HACOCOB IOCPCACTBOM PETrYJINPOBAHUA
YacCTOThI BpalllCHUA SJICKTPOABUTATECIIA

BrimonssaTs MCTOAUKHU KOHTPOJIA obecrieyeHus 3aIaHHOI'0 JaBJICHUA KUJKOCTH, I'a3da U IYJbIIbI B CETH
O6CJ'Iy>KI/IBaeMOFO y4dyacTkKa

BBINOMHATS METOMWKM TyCKa W BBIBOJA HACOCA HA TEXHONOTMYECKUH PEXHM C HCIOIb30BAHHEM
OTKpBITOro Oaiinaca

BBINONHATS METOJAMKHM IyCKa HACOCHOW YCTAaHOBKM uepe3 OallacHYIO JIMHHIO C TIOCIEIyIOUINM
OTKpPBITHEM HarHETaTENbHOI'O BEHTHISI U 3aKPbITHEM 0alIaCHOTO BEHTHIIS

BrimonssaTs PEriIaMCeHTbl  KOHTPOJIA TEMIICPATYpPbl IMOAMIMIIHUKOB W CAJIBHUKOB, OIPCACICHUA
BCJIMYMHBI YTECUYCK YCPE3 CaAJIbHUK, KOHTPOJIA MOKa3aHMMI MaHOMECTpPOB

KoHTponmupoBaTh TEXHHYECKOE COCTOSHHE HACOCOB, JABUTAaTelied M apMaTypbl OOCTYKHBAaeMOIrO
y4acTKa TpyOOIPOBOJIOB BO BpeMst paboThI

HOZ[Z[ep)KI/IBaTI) 3aJaHHOC MaBJICHUE BOABI U APYTUX NEPEKAYNBACMbBIX )KPI}:[KOCTeﬁ

[TpumeHsTh AEHCTBYIOUIME TEXHOJOTMYECKHE PErJaMeHTHl MpPU OOCIY)KUBAHWM HACOCHBIX CTaHIMN
(moacTaHIMM, YCTaHOBOK), OOOpPYIOBaHHBIX HACOCAMHU M TYpOOHACOCAMHU Ppa3IMYHBIX CHCTEM C
cyMMapHoi mpou3BoauTenabHocThIo 0T 3 000 10 10 000 ky0. M/4 BOABI, MYyJIBIBI U APYTUX HEBSIZKUX
KHUJKOCTEN

[TpumeHsTh NEHCTBYIOMINE TEXHOJIOTHYECKUE PETJIAMEHTHI MPU 00CIYXKMBaHHH HACOCOB M HACOCHBIX
arperaToB B MOJIEBBIX YCIOBHSIX M HA CTPOUILIONIAAKAX C MPOU3BOAUTENHLHOCTBIO HacocoB oT 1 000 mo
3 000ky6. M/4 Bompl KaXkIbli ¥ WIVOQWIBTPOBBIX UM  BaKyyM-HaCOCHBIX YCTaHOBOK C
MIPOU3BOIUTENBEHOCTHIO HACOCOB CBbINIe 600 Ky0. M/4 KaXK/IbIi

[IpuMeHATh ACHCTBYIOIINE TEXHOIOIMYSCKHE PETJIAMEHTHI IPH OOCTY)KMBAaHHH HACOCOB M HACOCHBIX
arperaTtoB YroJIbHBIX IaXT C CyMMapHOW MPOU3BOAMTEIBHOCTHIO HacocoB cBbimie 18 000 kyd. M/4
METaHOBO3IYIIIHON cMecH

HeobOxonumeie
3HAHUSA

Bo3MoxxHbIE HCIIOJIaAKU B pa60Te HeHTpO6e)KHOFO HacocCa U NpUYMHBI UX BO3SHUKHOBCHUA

[TopsmoK MOATOTOBKM K ITYyCKY, SKCILIyaTallMd U OCTAHOBKE HACOCHBIX YCTaHOBOK, 00OPYIOBaHHBIX
MOPIIHEBBIMU M IIEHTPOOSKHBIMH HacocaMu ¢ cymmapHoi mogadeit oT 3 000 u go 10 000 M/4 BOIBI U
JPYTUX HEBSA3KUX JKUIAKOCTEH

Jlenenrie MHOTOCTYIIEHUATHIX [IEHTPOOCIKHBIX HACOCOB: CO CIUPAIBHBIM OTBOJOM, C TOPH3OHTAILHBIM
Pa3beMOM KOpITyca U CEKIIMOHHBIC (BEPTUKAIBHBIC HACOCHI IJIs1 OYPOBBIX CKBAXKHH), C HAITPABIIAIOIIMMU
anmnapaTamu

Knaccudukarms 1eHTpoOEKHBIX HACOCOB 110 KO3 (HHUIMEHTY OBICTPOXOJHOCTH

)IEJ'ICHI/IC HAaCcoCOB B 3aBUCHUMOCTH OT BCJIMYMHBI CO3JaBac€MOro Haropa Ha HHU3KOHAIIOPHBLIC
(OI[HOCTyHeH‘IaTHe), CpCaAHCHAIIOPHBIC (Z[ByX- nimn MHOFOCTyHEH‘IaTI)Ie) 1 BBICOKOHAITOPHBIC

WunukaropHas jauarpamMma IMOPLIHEBOIO HAcoca, WHIMKATOPHAS MOIIHOCTh, WHIUKATOPHBIA U
MeXaHUYECKHH KOI((PHUIUEHT ITOJIE3HOT0 JEHCTBHUS MOPIITHEBOr0 HAacoca

KJ'IaCCI/I(bI/IKaHI/IH HaCoOCOB B 3aBHCHUMOCTU OT XapaKTe€pa HX I[eﬁCTBPIH Ha XHUIKOCTh: I_IeHTp06e)KHI>Ie,
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MIpOIIEIIJIEPHBIE, OCEBBIE, BUXPEBBIC; HEIIOCPEIACTBEHHOI'O JEHCTBUS (0OBbEMHbIE), pOTAI[MOHHBIE
(BHHTOBBIE, IlIECTEpEHYAThIe, KYJIA4KOBbIE, IIHOEpHbIE), TOPIITHEBbIEC U ILTYH)KEPHBIE, THAPABIUYECKUN
TapaH, CTpyHHbIE (IKEKTOPBI, HHKEKTOPBI, IPIUPTHI)

KJ'IaCCI/I(bI/IKaHI/IH MOPHIHEBBIX HACOCOB: II0 CHOC06y npuBoda, THUITY pa60qer0 TaKTa ABHUIaTCIIA;
Ha3HA4YCHUIO U pOAY nepeKan/IBaeMoﬁ KUIAKOCTH,; PACIIOJIOKCHHUIO OCH; KOHCTPYKIIUU IMOPUIHA, YUCITY
MUWJINHAPOB, CO3JaBaCMOMY NAaBJICHHUIO, YMCTY XO/J0B IMOPHIHA B MUHYTY; 110 KPATHOCTH I[eﬁCTBPIH

KHaCCI/I HKaIlUs 1IEH O6e)KHI)IX HACOCOB HOPMAJIbHOI'O psaa: "XOJ'IO):[HHC" "FO H"H/Ie” KHCJIIOTHBIEC U
s s
IICJIOYHBIC, IJIA MIEPEKAYKN CKMKCHHBIX He(l)TﬂHBIX Ta3oB; IJId NEPEKAYKU BOABL

MepH, MPUHUMAEMBIC IIEPCOHAJIOM ITPU BO3ZHUKHOBCHUU aBapHﬁHOﬁ OGCTaHOBKI/I; IUIaHBI JIMKBU AU
aBapHﬁ, X 3HAYCHHUC

HOpMaJ'H)HHﬁ paa HeHTpO6e)KHI>IX HaCoOCOB; MapKUpPOBKa HE(beIHI)IX HaCoOCOB HOpMAJILHOI'O psaaa

ObnacTs NPUMCHCHUA TOPITHEBBIX HACOCOB: IIPU 6ypeHI/II/I JJId 3aKa4YKU IMPOMBIBOYHOI'O pacTBOpa, B
Ka4ueCTBC FJ'IyGI/IHHI)IX JJI1 OTKaQ4YKH He(l)TI/I U3 CKBaXWH, Ha He(bTer[epepaGaTHBanme 3aBoJax JJIsd
TPAHCIIOPTUPOBKHU He(l)TI/I u Heq)TEHpOI[yKTOB, JJI1 TO3UPOBKHU )I(PII[KOCTeﬁ; Ha XUMHWYCCKHX 3aBOoaax

OO011Me MoIoKEeHHs PEryJIMpOBaHUs CKOPOCTH BPAILIEHHUS 3JIEKTPOIPHUBOJIOB

OcobeHHOCTH KOHCTPYKIHU pa3JIMYHBbIX TUIIOB IMMOPIITHEBBIX HACOCOB

OCOOEHHOCTH  KOHCTPYKIIMM  IIEHTPOOSKHBIX HACOCOB JIIsI TOPSIYUX HEPTENpOAYKTOB, JUIS
3arIy0JICHHBIX PE3ePBYapOB; XMMHIECKHUE HACOCHI, OCEBbIE HACOCHI

OCOOEHHOCTH SKCIUTyaTalliy JIETKUX HIIIOQUIBTPOBBIX YCTAaHOBOK, OTOMPAIOIIMX BOAY M BO3AYX
CaMOCTOSTENTLHBIMA MEXaHU3MaMHU - IEHTPOOEKHBIM 1 BaKyyMHBIM Hacocamu (tumna JINY-4 u JINY-5);
cXeMa pasMelleHHs] UIITOQUIBTPOB: TIyOuHa MX 3a0ypuBaHUS B TPYHT U PAcCTOSHHE JOPYT OT JIpyTa;
CHOCOOBI MPOBEPKH T€PMETHYHOCTH, CTENEHU Pa3pshKEHHs BO3IyXa, METO/AbI KOHTPOJS HOPMAaJbHOW
paboThl HACOCOB, BETMYMHBI OTKAYKH BOJIBI U3 TPYHTA

Oco6EHHOCTH SKCINTaTAlMH HACOCOB IS TOPIOYMX He(TEPOIYKTOB

OCOOCHHOCTH SKCIUTyaTalldd HAaCOCOB [UIS Topsiuedl BOJABI: HEOOXOMUMOCTH OOJNBIION BEITHYMHBI
TIOATIOpPa BO BCACHIBAIOIEH ITOJIOCTH; 0OECIeYeHre BBIX0/Ia ITapoB U3 BCACHIBAIOLIEH KaMephl Hacoca B
MOJIOTPEBATENIb WIW B TMPUCMHBIA 0ak; TMOAKIIOYEHUE BO3MYIIHOH TPYyObl K IOIOIPEBATEINIO,
MIpe/IBapUTEIbHBIN I0I0TPEB HACOCa Mepe]l ITyCKOM

HapannenLHaﬂ " 1I0CJICAOBATCIIbHAA pa60Ta HaCOCOB

Croco0BI epexo/ia ¢ Hacoca Ha HacoC MPH aBapUHHON CHTyalun

Hepexoz[HHe PEKUMBI BJICKTpOI[BPIFaTeJIeﬁ B CUCTEMC BJICKTPOIIPUBO/IA, ITYCK SJICKTPOABUTATEIIA, ITYCK
CUHXPOHHOI'O 3JICKTPOABUIATECIIA, TOPMOXKCHUC ABUTATEIIA

[ToHATHE O TEXHOJNIOTHYECKUX IapaMerpax; OIAacHbIC MapaMeTphl XUMHUYECKHX MPOIIECCOB: BBICOKAs
TeMIepaTypa, BBICOKOES MaBJICHHE, TJIYOOKHH BaKyyM, NMepeKadyka TOKCUYHBIX M OTHEB3PBIBOOMACHBIX
JKHIKOCTEN

Crioco0bl oiepKaHus 3aIaHHBIX TEXHOJIOTHYECKHX MMapaMeTpoB: PYyYHOE yIpaBjieHHe, OJOKHPOBKa,
ABTOMAaTUYECKOE PErYIUPOBaHHE

[ToHsTHE 00 aBapHiiHON 00CTAHOBKE Ha MPOU3BOJICTBE, B II€XE, OTICIICHUH, YIaCTKE

HpaBI/ma BCACHMA )XypHajla yde€Ta HapyIJ_IEHI/Iﬁ TEXHOJOr'MYCCKOro peKuma

HpaBI/IJ'Ia ITyCKa U OCTaHOBKHU BCETO OGOpyI[OBaHI/IH HAaCOCHBIX YCTaHOBOK

HpaBI/IJ'Ia paGOTI)I Ha 0C000 OMACHBIX TEXHOIOTHYECKUX ornepanudax 1 ydacTtkax

HpI/IHHI/IH I[eﬁCTBPIH U CXEMbI IApOBbIX HpﬂMOI[efICTByIOH.IPIX HacocCoOB, 0COOEHHOCTH JABHKCHUA
TOpIIHA, KOHCTPYKIHA OCHOBHBIX I[eTaJ'Ieﬁ 1 yY3JI0B NOPUIHEBBIX HACOCOB

HpI/IHHI/IH I[eﬁCTBPIH PAa3JIMYHBIX TUIIOB HACOCOB

HpI/IHHI/IH paGOTH, yCTpOﬁCTBO u obnacth MNPUMCHCHUSA JICTKHUX I/IFJ'IO(l)I/IJ'H)TpOBHX YCTaHOBOK,
OT6I/IpaIOH_II/IX BOAY M BO3AYX CaMOCTOATCIbHBIMU MCEXaHU3MaMH (I_IeHTp06e)KHI>IM U BaKYyYMHbIM
HaCOC&MI/I); COCTaB KOMIUICKTAIIUU YCTaHOBOK

MeTOZ[H ITyCKa SJICKTPOABUIaTECIIsA, CHHXPOHHOI'O 3JICKTPOABUTATEIISA, TOPMOXKCHUA ABUTATCIIA

PaGora osiekTponmBuraTens MEpPEeMEHHOrO TOKAa TPH COCAMHEHUW JJIEKTPOMAarHUTHBIX ITOJIOCOB
nBurarend "3Be3noi" u "TpeyroiabHUKOM"

Croco0bI peryiampoBaHusa peKuma paGOTI)I HCHTpOGE)KHOFO Hacoca ApOCCCIMPOBAHUEM B HAIIOPHOM
WJIN BCaChIBAarOIIEM pr60r[p0130z[e, U3MCHCHUEM YaCTOThHI BpalllCHUA, MOI[I/I(l)I/IK&HI/IEf/i pa6otmx KOJIEC

CrHocoOBl  peryaupoBaHMs CKOPOCTH  BpAllCHUsS OJEKTpOABUrareieil MOCTOSHHOTO TOKa C
MOCIIE/IOBATENILHBIM BO30YXKICHHEM

PesxxuMel paGOTI)I QJICKTPOABUIATECIIA B CUCTEME DJICKTPOIIPHUBOAA

POTaHI/IOHHI)Ie HaCoCbl, MCXaHHU3M HX Z[eﬁCTBHH 1 NpEeUMYLIECCTBO II€peA APYTIrUMH THIIAMU HACOCOB;
BHUHTOBBIC HACOCBI, HICCTCPCHYATHIC CAMOBCACBIBAIOIIUE BOJOKOJIBICBLIC HACOCHI; KOHCTPYKTUBHBIC
0COOCHHOCTH PAa3JIMYHBIX THUIIOB POTALITMOHHBIX HACOCOB

CtpyliHblE HAaCOCHI-9KEKTOPBI, WH)XEKTOPHI, MPUHIMIHAIBHOE YCTPOWCTBO W 00JIACTH MPUMECHEHHS
CTpYHHOT0 Hacoca

TpeboBanusi, npenbsIBIsieMbIe K HACOCAM

19



Y CITOBHBIH MPOXOJ U YCIIOBHOE IaBJICHUE TPYO

YCT’pOﬁCTBO 1 KOHCTPYKTHUBHBIC 0COOEHHOCTH HeHTpO6e)KHI)IX, TMOPIIHEBBIX HACOCOB, BAKYyM-HaCOCOB
u Typ60HaCOCOB Pa3JIMYHBIX CUCTEM

YCTpOﬁCTBO U PacIiojioKCHUC aBaHKaMeEp, pr6OHpOBOI[OB, CCTOK, KOJOAUCB W KOHTPOJBLHO-
HU3MEPUTEIIBHBIX HpI/IGOpOB

IIK 3.2 Oxcniayaranmus M 00CJAY:KMBaHHE CHJIOBBLIX IPHBOAOB M BCIOMOIraTeJbHOI0
000py10BAHNSI HACOCHBIX YCTAHOBOK CpeHeill MPOU3BOAUTEILHOCTH

Tpynossie BeimosHeHE AIIEKTPOTEXHUYECKUX paboT CpeHeN CI0KHOCTH

ACUCTBHA OO0cy)KMBaHUE CHIIOBBIX M OCBETUTENBHBIX AJIEKTPOycTaHOBOK cBbime 1 000 B

O6cnyxuBaHue TpaHCHOPMATOPHBIX ITOACTAHIINMN, OOCCICUUBAIOMIMX PAOOTy HACOCHBIX YCTAHOBOK U
BCIIOMOTATEIILHOIO 00OpYIOBaHMSA, IION PYKOBOICTBOM MAIIMHUCTA HACOCHBIX YCTAaHOBOK Oojce
BBICOKOW KBaJTU(PHUKAIINU

HeO6XOZ[I/IMI>Ie BrimonssaTs QJICKTPOTCXHUYCCKHUC pa6OTLI cpe;[HefI CIIO)KHOCTH

yMEHUA BBIABISATE M yCTpaHATh HEHMCHPABHOCTH B pPabOTe HACOCHOTO OOOpYAOBaHHS, B TOM 4YHCIE B
AJIEKTPOABUTATEIISAX U IIEKTPUUECKUX CXeMaX TEXHOJIOTHYEeCKOro 000pyJOBaHHS

[TpumeHsATh ACHUCTBYIONIME TEXHOJNOIMYECKHE pPErIaMEHThl ITIPH  OOCHY)KMBAaHWUHM CHJIOBBIX U
OCBETUTEIBHBIX AMEeKTpoycTaHOBOK cBhIme 1 000 B

HCO6XOI[I/IMI>IC KaTeFOpI/II/I pr6OHpOBOZ[OB B 3aBHCHUMOCTH OT T€XHOJIOTHUECKOU Cpeabl, TEMIICPATYPhI U AaBJICHUA

SHaHWA Knaccudukarust cTaapbHBIX TPyO: BOJOra3onpOBOAHBIC (Ta30BBIE), AJIEKTPOCBapHBIC, OECIIOBHBIC
ropsiueKkaTaHble, OECIIOBHBIE XOJIOMHOTSIHYThIE M XOJIOJHOKATaHbIE, KPEKMHTOBBIE, OCCIIOBHBIE W3
HEpIKaBEIOIIEeH CTaH

Hasnauenue u 00JIacTh NPUMEHEHHS TPYO M3 HEMETAUIMYCCKMX MAaTepHajoB (BHHUIILIACTOBBIC,
(haoMTOBBIC, TEKCTOJIMTOBBIC, KEPAMHUUCCKUE, CTCKIIAHHBIC), TEXHUUECKHE TPeOOBaHHMSA K IMOCTaBKE
TpyO MO XUMCOCTABY, [0 MEXaHUUECKUM CBOMCTBaM 0€3 HOPMHPOBAHHUS XMMCOCTaBa M MEXaHUICCKHUX
CBOICTB

Ha3nauenne u npuMeHeHHE apMaTypsl B 3aBHCUMOCTH OT JAaBJIEHHSA, TEMIIEpaTypbl U CpEIbl;
o0O3HaUeHHe W BUIBI apMarypbl (3amopHas, NpeIOXpPaHUTENbHAs, PEryJupyIoIas); YCTPOWCTBO
Pa3IUUHBIX TUIIOB apMaTypbl; MaTepHaj KOPILyca U YIFIOTHUTEIbHBIX TOBEPXHOCTEH; THUIIBI CAJIbHUKOB,
apMaTtypa C pYy4YHBIM, MEXaHHUYECKUM, THJIPABINYECKUM U DIIEKTPUUYECKHM IPUBOAOM; METObI
THIPAaBINYECKOTO UCTIBITAHUS apMaTyphl; OTIMUUTENbHAs OKpacka apMaTypbl

HasHayenue 1 npuHIMIHAIBHOE YCTPOWCTBO BCIIOMOTaTENbHOIO 000PY/I0BaHHUS HACOCHBIX YCTAHOBOK:
CcOOpHHMKOB (Macnia, BOJABL, JPYrHX YIUIOTHSIONIMX M CMasbLIAIONIMX JKHIKOCTEH); THIPO3aTBOPOB,
(GUIBTPOB (TKAHEBBIX, C HAMIOJIHUTENIEM, MEXaHUYECKHX ), EMKOCTEH aBapuiftHOro copoca

Hasznauenue KOMIICHCATOPOB 1 YCJIOBUS UX MPHUMCHCHUSA; TUIIBI KOMIICHCATOPOB! H-O6pa3HI)Ie TJIaaKHeE,
OIHO- IBYX, TPEX- U YCThIPEXJIMH30BbIC, CAJIbHUKOBBIC PA3TPYKCHHBIC, pACTAKKa KOMIICHCATOPOB

Hasznauenue (1)I/ITI/IH1"OB; OTBO/JIbI KPYTOM3OIrHYTBHIC, MITAMIIOBAHHBIC W HW3TOTOBJICHHBIE METOAOM
ropﬂqef/i MPOTAXKKH, OTBOABI, NEPCXOIbI, TpOﬁHHKH CBApHBIC, MEPEXOJbl KOHUHECHTPUYECKUE U
OKCHCHTPUUYCCKHUE, TpOﬁHHKH PaBHO- U HCPABHOIIPOXOAHBIC, MEPEXOABI U TpOﬁHHKPI mMTaMIIOBAaHHBIC

OHOpI)I 1 TI0JBCCKHU pr6OHpOBOZ[OBZ HCIIOABWXXHBIC U ITOJABHMIKHBIC CKOJIB3AIIWC (KaTKOBLIe); TATH,
MMOABECKH, XOMYThI, KpOHmTeﬁHBI; CITIOCOOBI U3TOTOBJIEHHUS U MCTOAbl YCTAHOBKHU

[IpaBuia 1 HOPMBI OXpaHBI TPyHa, TEXHUKH 0€30MacHOCTH (TIpH OOCITY)KMBaHHU JIEKTPOYCTAHOBOK B
ob0beme kBanupuKanonHo# rpynmsl [11) 1 npoTHBoNOXKapHOIT 3aUTHI

Tuner q)HaHHEBZ YYIr'YHHBI€ JIMTBIC, CTAJIbHBLIC JIMTBIC, C IIEHKON Ha pesl)Ge, IIJIOCKUE IIPUBAPHBIC,
IIpUBApHBIC BCTLIK, CBOGOZ[HI)IC C 6ypTOM, CBOGOZ[HI)IC Ha TpUBApHOM KOJbIIC, CBO6OZ[HHC Ha
OT60pTOBaHHOI>i pr6e; MPUCOCAUHUTCIIBHBIC Pa3MEPhI q)HaHL[eB; YIUIOTHUTCIIbHAsA IOBCPXHOCTH
q)HaHHCBZ rj1agKas, BBICTYII - BIIaJIMHA, UIXII - 11a3 W IMOA JIMH30BYIO Pa3METKY

VYCTpoicTBO 0OCTY)KHBAEMBIX 3JIEKTPOIBHIATEICH, T€HEPATOPOB MOCTOSIHHOTO M MEPEMEHHOr0 TOKa,
TpaHc(hOpMaTOPOB, alapaTyphl paclpe/IeIUTEIbHBIX YCTPOHCTB, SMEKTPOCETE 1 AMEKTPONPHOOPOB U
MOPSIOK UX OOCTY)KUBAHUSI

IIK 3.3 BrisiBjieHHMe HEHCNPABHOCTE, PEMOHT HAacOCOB, TPYOONMPOBOJOB, CHJIOBBIX
NPUBOAOB M  BCIOMOraTeJibHOr0  00OPYIOBaHMST  HACOCHBIX  YCTAHOBOK  CpeaHe
NMPOU3BOAUTEIbHOCTH

prI[OBI)Ie 3aMeHa U3HOIIECHHBIX YIUIOTHUTCIBHBIX KOJICH, MAHXCT, INOJUINITHUKOB

ACUCTBHA MoHTaK HACOCOB IOCIIE PEMOHTA MX Y3JIOB U JIETalIEll B COOTBETCTBHH C TEXHUYECKUMH YCIOBHIMHU

OnpexleneHI/Ie U YCTPpAaHCHUC HeHCHpaBHOCTeﬁ B pa60Te HaCOCHOIo O60pyI[OBaHI/IH, B TOM 4YHCIIC B
QJICKTPOABUTATEIIAX U SJICKTPUICCKUX CXEMaAX TEXHOJIOI'MYECKOro o6opyz[03aHI/m

IMoaroroBka 00GOPYMOBaHUS K PEMOHTY M COaue€ €ro B PEMOHT: OTKJIIOYEHHE 3JIEKTPOIHEPIUU;
0CBOOOX/ICHHE OT MNPOIYyKTa, HEUTpanu3alys, MPOMBIBKA, MPOINapKa, aHajiu3 BO3MYIIHON CpPEIbI;
OTKJTIOYEHHE OT JCHCTBYIOIIMX KOMMYHHUKAIMH, YCTAHOBKA W PETHUCTpAIs 3ariyiiek; odopmiieHue

20



caayu 00OpyIOBaHUSA B PEMOHT

HpOBepKa CUCTEMBI CMa3bIBaHUs HacoCa

Pa3zbopka HacOCOB pa3IMYHBIX THIIOB: TOPU3OHTAJIBHBIX W BEPTUKAIBHBIX JJIsI IEPEKAYMBAHUS BOJBI
(X0MomHOM U Topstueit), HeTENPOIYKTOB, KOPPO3UOHHBIX JKUIKOCTEH

Paccoenunenne Myt ClielIeHHs; MPOBEPKa KIaNaHHOH IPYIIBI HAcOca U YCTpaHeHue Ie(eKTOB

PerJ'II/IpOBKa OCCBOI'0 3azopa poTopa: LCHTPOBKAa BaJIOB HacoCa W JJICKTPOABUIATEIIA, HaOHMBKa
CaJIbHHKa, 3aJIMBKa CBCKUM MacCJIOM

PeMoHT apMmaTyphl: pa30opKa, BBISBJICHHE U YCTPAHCHHUE OOHAPYKCHHBIX NE()EKTOB, THIPOUCIILITAHIE
3aMIOPHOM apMaTyphl Ha CTEH]IE

PeMOHT iy 3aMeHa HMPOrHYTHIX (MM W3HOIIEHHBIX) BAJIOB, M3HOIIEHHBIX CaJbHUKOB, IMOJIIMITHUKOB;
MPOBEpKa CTETNIEHH U3HOCA 3aMOPHOM apMaTyphl Ha BCACHIBAIOIIEM TPpyOOIpoOBo/Ie

Pemont IMECTCPCHYATBIX HACOCOB: PCIYJIMPOBKa BCJIMYHMHBI 3a30PpOB BHYTPHU KOpITyCa HAcocCa, 3aMCHa
M3HOIICHHBIX BTYJIOK HICCTEPECH, 3aIIPECCOBKA HOBBIX BTYJIOK B KPLIIIKK HaCOCa

Cocrainenune JiepeKTHBIX BEIOMOCTEH Ha PEMOHT

CraTtucTuyeckasl U JAUHaMU4YecKkas OajJaHCHPOBKa POTOpa MOJ PYKOBOJCTBOM MAIIMHHCTa HAaCOCHBIX
YCTaHOBOK 00JIee BBICOKOTO YPOBHSI KBalH(pUKaIum

CTpormoBka U TMepeMelieHre HACOCOB, apMaTyphel U Apyrux rpy3oB maccoir ot 3 000 mo 5 000 kr c
ITOMOIIBIO TIOABEMHO-TPAHCIIOPTHBIX U CIICITUAIBHBIX CPEICTB B Mpeeiiax pabouero Mecra

Texuuueckoe O6CJ'Iy)KI/IBaHI/Ie HAaCOCHBIX YCTaHOBOK

Texauueckoe OCBUACTCIIBCTBOBAHUC U PEBU3UA pr6OHpOBOZ[OB, TPAHCTIOPTUPYIOHIUX arpCCCUBHELIC,
TOKCHUYHBIC, B3PBIBO- U IMOXKAPOOIMACHBIC ) KUJIKOCTU U C)KMIKCHHBIC I'a3bl

YcraHOBKa MOANIMITHAKOB, POTOPa, My(DT CHEIUICHHS IIEHTPOOSKHOTO HAacoca

YcTpaHeHHe HEUCTIPABHOCTEH NPU IKCILTyaTaIlMU IICHTPOOEIKHBIX HACOCOB

HeobOxonumeie
yMEHHS

BrimonssaTs JUAarHOCTUKY M PEMOHT HICCTCPEHYATBIX HACOCOB: PEryIMpOBATh BEJINMYHMHY 3a30pOB
BHYTPHU KOpITyCa HacocCa, OCYHICCTBIATh 3aMCHY U3HOLICHHBIX BTYJIOK HICCTEPEH, 3allpECCOBKY HOBLIX
BTYJIOK B KPBIIIKKW HacocCa

BrimonssaTs IpaBuJia COCTaBJICHUA I[e(l)eKTHI)IX BEI[OMOCTeﬁ Ha pEMOHT

BeImmonHATh  pa300pKy HACOCOB PA3JIMUHBIX THIIOB: TOPU3OHTAIBHBIX M BEPTHKAJBHBIX; JUIS
riepeKavyrBaHusi BOJBI (XOIOIHOM U Topsiueii), HeTENPOAYKTOB, KOPPOZUOHHBIX JKUIKOCTEH

BoINOMHATE CTPOMOBKY U MEpEMEIIeHUe HACOCOB, apMaTyphl U JAPYrux rpy3oB Maccoit oT 3 000 g0 5
000 Kr ¢ TOMOIIBIO MOABEMHO-TPAHCIIOPTHRIX U CIICIUAIBHBIX CPEICTB B IpeeiaX pabodyero Mecra

BBITIONHATS TEXHUYECKOE OCBUAETEIHCTBOBAHHE U PEBU3UIO0 TPYOONPOBOMNOB, TPaHCIOPTUPYIOIIMX
arpeccuBHbIE, TOKCUYHBIE, B3PBIBO- U II0JKaPOOIACHBIE KUIKOCTU U CXKIDKEHHBIE Ia3bl

BBIABISTE U yCTpPaHATh HEHCIPABHOCTH B pabOTE€ HACOCHOTO OOOpPYIOBaHHS, B AJIEKTPOIABHUIATENSX H
ANIEKTPUUECKUX CXEMaX TEXHOIOTHUECKOro 000pYAOBaHUS

Heo0xonumeie
3HAHUSA

Crioco0bl  yCTpaHEHHs HEUCIIpPaBHOCTEW TpH padoTe NEHTPOOEKHBIX HACOCOB: HEAOCTATOYHOE
3allOJJHEHWE Hacoca JKUIKOCThIO; HEIUIOTHOCTH BO (DJIAHIIEBBIX COEIUHEHUSX BCACHIBAIOLIETO
TpyOOIIPOBO/A; YTEYKH 4Yepe3 CAJbHUKOBOE W TOPIIOBOE YIUIOTHEHWS; HEINPaBHIbHOE HAaIpaBJICHHE
BpAIllEHUsI; HEJOCTATOYHAsI YacTOTa BPAIICHHs; HAIOP BHINIE PACYETHOTO; HEAOCTATOYHAs MPOEKTHAs
BBICOTA BCACHIBAHUS IO CPABHEHUIO C TPEOYEMOIi; 3aCOPEHNE CUCTEMBI OXJIXKACHUsI YIUIOTHEHHUS Baja
U TIOJIIINITHAKOB; 3acOpeHue (PMIIBTPYIOIIEro YCTPOHCTBA Ha IPUEME HAacOoca; HeMpaBHIbHAsl YCTAaHOBKA
o0paTHOTro KjlalaHa B HarHETaTeJIbHOM TPYOOIPOBOJIE; HENPaBHJIbHAS YCTAHOBKA pabOUYMX KOJIEC; UX
W3HOC WIIK 3aCOpEHHE; HENPaBWIbHASL YCTAHOBKA MOAUIMITHUKOB MM WX M3HOC; MPOTMO Basla; sSBJICHHE
KaBUTalUH

Omepanuy MO pErylupoBKe pasbera Baja: perylUpOBKA YCTAHOBOYHBIX TIaeK, YCTAHOBKA
YIUIOTHUTENBHBIX MPOKIIAT0K

Croco0bI PEMOHTA HACOCHOI'O U BCIIOMOI'aTCJIbHOT'O O60pyI[OBaHI/IfI u Tp}/6OHp0BOI[OB

Cucrema IUIAaHOBO-TIPEAYNPEAUTECIIBHOIO PEMOHTAa HACOCOB, BCIIOMOI'aTCJIbLHOI'O OGOpyI[OBaHI/IH u
prGOHpOBOZ[OB XUMHUYCCKHUX, He(bTeXI/IMI/I‘IeCKI/IX, He(bTer[epepaGaTHBanmI/Ix " Apyrux 1mmpon3BOJCTB

Bunbl peMoHTa; HOpMBI IpoOera 000pyIOBaHUS

Texauueckue YCJIOBUA HaA IMPOU3BOJACTBO CPEAHUX U KAlIMTAJIbHBIX PEMOHTOB

Crioco0bl ycTpaHeHHUs] HEUCIIPaBHOCTEH MOPIIHEBBIX HACOCOB: 3acCOpeHHe (DHMIIBTpa; MOJICOC BO3AyXa
Yyepe3 HEIUIOTHOCTH B COEIMHEHUSIX BCachIBAaloLIed TpyObl; 3acopeHHe KiamaHa ¥ ero I0JIOMKa;
MIPOITYCK KHMIKOCTH Yepe3 YIUIOTHEHHE IIOpIIHEW; HEeHCIPABHOCTh CajJbHUKA; OCialleHHe MPYKUHBI
KJanaHa; ocjallieHne KpeIyIeHUs TIOpIIHS Ha INTOKe; HEIOCTATOYHOE 3allOJHeHHE IMINHIPOB
KHUJKOCTBIO, UYpe3MepHasl 3aTsDKKa CalbHHKA; OCNIA0JeHUE COEJIMHEHHs] IITOKa C KPEeHIKorgpom
(MONA3yHOM); W3HOC BTYJIOK KpeHIKON(HOW TONOBKM IMIaTyHa; JIOPT B MOAMNIMITHUAKAX; IUIOX0E
MOCTYIJICHUE Maciia K TPYIIMMCSI TOBEPXHOCTSIM; Ype3MepHast 3aTsDKKa MOALITHITHIKOB

OCoOeHHOCTH pPEMOHTa W PEryJHpOBaHHs OTIEIbHBIX y3JIOB U JAeTajell LEeHTPOOEKHBIX HACOCOB;
CHocoObl peMOHTa (hIIAHIIEBBIX COETUHEHHH, TPYO, YIUIOTHHUTEIBHBIX CAIBHUKOB, MY(T, BaJIOB,
TOAUTUITHUKOB Ka4yeHHsS M CKOJbKEHHS; CIHOCOOBI CTATHCTHYECKOW W AMHAMHYECKOW OallaHCUPOBKU
BpallAIOUIUXCs aeTaien
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IMopsinok pa30opky MOPIITHEBOTO HAcOCA: PACKPYYMBAHHUE U ChEM KPBIIIEK IMJIHMHIPOB, OTCOSAHHEHNE
IITOKOB OT KPEWIKOI(OB M IOJI3YHOB, M3BJICUEHHE M3 ILIMJIMHIPOB MOPIIHSA CO INTOKAaMH, pa30opka
MAacJIOCHCTEMBI

OCoGEHHOCTH PEMOHTA IIECTEPEHUYATHIX HACOCOB: PETyIHPOBKA BEIHYHHBI 3a30pOB BHYTPH KOpIyca
HACOCa, 3aMeHa W3HOIIEHHBIX BTYJIOK IIECTEPEH, 3alPECCOBKA HOBBIX BTYJIOK B KPBIIIKHA HAacOCa

OcobeHHOCTH COOPKH HACOCOB HA MECTE X YCTAHOBKH B PEMOHTOM LieXe

Crioco0bI OYMCTKU ¥ POMBIBKH JIeTajlel Hacoca

HOpHZ[OK IIOATOTOBKHU O60pyZ[OBaHI/IH K pECMOHTY U cAadye €ro B pEMOHT, pa36op1<1/1 HaCOCOB pPa3JIMYHBIX
THUITIOB, IMTPOBEPKU CUCTECMBI CMa3bIBaHUA HACOCOB

HOCJ'ICZ[OBaTeJ'H)HOCTB onepaunﬁ 10 JIMKBUAAIIMU MCIIKHUX HeHCHpaBHOCTeﬁ MUWJINHIAPOB: Ina6peHHe u
IJ_IJ'II/I(l)OBaHI/Ie PUCOK, LapalliH, 3aJUpOB Ha SepKaHBHOﬁ TMOBEPXHOCTU HUWJIMHAPOB, 3aMC€Ha BTYJIOK
MWJINHAPOB HOBBIMH, 3aBapWBAHUC TPCIIUH C nocnez[y}omeﬁ 00TOUYKON H H_IJ'II/I(l)OBKOI‘/'I BHyTpeHHeﬁ
MOBEPXHOCTU HUIMH/PA, 3aMC€HA HWIMHAPOB; IOPAJAOK BbITAYMBAHUA IMOPINHEBLIX KOJICH, YCTaHOBKa
HOBBIX KOJICI Ha MOPUICHb

HOCJ'ICZ[OBaTeJ'H)HOCTB onepaunﬁ npyu PEMOHTC BCACBIBAIOIIUX W HArHeTaTCJIbHBIX KJIAIIaHOB!:
pEeryjinpoBKa pa6OTI>I MPYyXWH, 3aMCHa IJIACTUH U KJIAIIaHOB, 00TOYKA U IIPpUTHUPKA PHUCOK U LIapalliH Ha
CCIaxX 1 TapejiKax KjiallaHOB, ITPUTHUPKA KJIallaHOB, ITPOBEPKA KJIAIIAaHOB Ha IIPOYHOCTH

[NocnenoBaTensHOCTh ONEpalyii MPU PEMOHTE MOPIIHSA: ITa0peHne 1 MPUTUPKA 3aUPOB M HErITYOOKHX
TPELHH, PAaCTOYKa OTBEPCTUH MOPIIHEBOr0 Habla

IIpaBusa 1 METOBI CTPOMOBKH U TIEpEMEIIEHUS] HACOCOB, apMaTyphl U APYTruX Tpy30B Mmaccoit ot 3 000
110 5 000 Kr ¢ MOMOIIBIO OABEMHO-TPAHCIIOPTHBIX U CIELHUAIBHBIX CPEJICTB

Cr1oco0bI PEMOHTA MOAUIUITHUKOB CKOJIBKECHUS, BAJIOB, 3y6‘IaTI)IX nepeaay, maTyHoB

Crioco0bl ycTpaHeHUs] HEUCTIpaBHOCTEH B paboTe 000pyIOBaHUs U IUKBUIAINY aBapHil

Tunoskie MIPUYNHBI HeI/ICHpaBHOCTeﬁ HAaCOCHbIX YCTaAHOBOK 1 CITIOCOOBI UX YCTpaHCHUA

2.2.4. MalIMHHUCT HACOCHBIX YCTAHOBOK 5-T0 pa3psijia

MamuHICT HACOCHBIX YCTAaHOBOK 5-TO  paspsiia TOTOBHTCA K  CIEAYIONIEMY BUAY
npodeccuonanpHoM nestenbHOCTH (BILJ): «Okcmmyaramusi, oOCayXKMBaHHE W PEMOHT HACOCHBIX
YCTaHOBOK BBICOKOH NMPOU3BOAUTEIBHOCTH, CHIJIOBBIX TIPUBOJIOB H BCIIOMOTATEIIEHOTO 000PYI0BAHUSD)

CooTBeTCTBYIOIKE BUTY MPO(HECCHOHAIBHONW AEATEIBHOCTH MPOQPECCHOHATBHBIC KOMIIETCHIHH
(I1K) npencrasiiensl B Tabnuue 1:

Kon HaumeHoBaHue

BILJ 4 JKCIUTyaTanus, O00CAy:KHBAHHME M PEMOHT HACOCHBIX YCTAHOBOK BbICOKOM
NMPOM3BOAUTEIbHOCTH, CHJIOBBIX IPHBOIOB H BCIIOMOTraTeJIbHOT0 000PY/10BAHUS

1K 4.1 Dkcrmryaranusi U 00CIy)KMBaHUE HACOCHBIX YCTAHOBOK BBICOKOM MPOU3BOAUTEIBHOCTU

[IK 4.2 OKCrutyaTanss ¥ OOCIY)XKMBAaHHE CHJIOBBIX TPHUBOJIOB M  BCIOMOTATEIHHOTO
000pyI0BaHUSI HACOCHBIX YCTAaHOBOK BBICOKOW MTPOU3BOAUTEIIBHOCTH

1K 4.3 BrrsBrieHre HeHCIpaBHOCTEH, PEMOHT HACOCOB, TPYOOIIPOBOIOB, CHIIOBBIX IIPHUBOJIOB M
BCIIOMOTaTEIBHOTO 000pyI0BaHUS HACOCHBIX YCTaHOBOK BBICOKOM
MPOU3BOJUTEILHOCTH

IInanupyemMsble pe3yJibTaThl 0CBOEHUS POTPAMMBbI

Pe3ynbrathl  OCBOEHHS  MpOrpamMMbl  OIPEAEISIOTCS  NMPUOOPETEHHBIMU  CIyLIATENIeEM
KOMIIETEHIUSIMHU, T.€. €r0 CHOCOOHOCTBHIO NMPUMEHSATH 3HAHUS, YMEHUS U JIMYHOCTHBIE KayecTBa B
COOTBETCTBUU C BUJIaMU PO(HECCUOHATIBHON NEATENTbHOCTH.

[Tnanupyemble pe3yabTaTbl OCBOCHHS IPOrPaMMbl ONPEIEIIAIOTCS C YIETOM MPO(PeCCUOHANTbHBIX
KoMIleTeHIMI — Tpy1oBbIX GyHKIMH (TD), IpUHATHIX 32 OCHOBY (POPMHPOBAHUS IPOTrPaMMBbL:

IIK 4.1 Oxcnayaranusi #  00CJAYyKHBAaHHE HACOCHBIX YCTAHOBOK  BBICOKOIl

IMPOU3BOJAUTECJIbHOCTH
TpynoBbie Kontpois Oecriepeboiinoli pabOThI HACOCOB MPUBOMAHBIX JIBUTATENICH, apMaTypbl U TPYOOIPOBOJIOB
JIeUCTBHS 00CITY>)KHBAEMOI'0 y9acTKa, a TAKKE MOICPKAHMS 3alaHHBIX PEKUMOB JaBJICHUS )KUIKOCTH B CETH

06Hapy>KeHHe HeHCHpaBHOCTeﬁ B IIponecce paGOTI)I HAaCcoOCOB MU CaMOCTOATCIBHOC YCTPAHCHUC
HUMCIOHNIUMHUCA B PACIIOPSKEHHUU CPEACTBAMUA

OO0CcnyXMBaHUE TPAIUPEH IS OXJIAKICHUS 00OPOTHOH BOMIBI

OOcnyXMBaHUE HACOCHBIX CTaHIWE (TIOACTAaHIMH, YCTAaHOBOK), OOOpPYIOBaHHBIX HAcocaMu U
TypOOHacOCaMU pa3iMYHBIX CHCTEM C CyMMapHOH mpou3BoauTenabHocThio oT 10 000 mo 15 000 kxy0.
M/4 BOJIbI, ITyJBIIBI M APYIUX HEBS3KHUX JKUIKOCTEH

OGCJ’Iy)KI/IBaHI/Ie HAaCOCOB M HACOCHBLIX arpe€ratoB B IIOJICBBIX YCJIOBHAX, Ha C’I’pOﬁl’[J’IOH.IaI[KaX n Ha
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MIPOMBIIIICHHBIX BO[03a00pax ¢ MPOU3BOAUTEILHOCTHIO HacocoB OT 3 000 10 5 000 ky0. M/49 KaXK b1

OmnpezeneHne HAMpaBIeHUs TIEPEKAYKH TPAHCIIOPTUPYEMOU TI0 TPYOOIIPOBOLY JKHUIKOCTH, €€ COCTaBa,
TEMIIEPATYPhI U JaBIICHUSA

Hcrnone3oBanue B paboTe CYyHIECTBYIOUICH 3amopHOM, peryaupymooueii W mNpeoXpaHUTENbHON
apMaTyphl, IIUTOB YIIPABJIEHHUS B ONEPATOPHON KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB | ammapaTypsl
(KUTIuA)

OcMOTp, PperyjJIupoBaHHE CIOXKHOIO HACOCHOTO OOOpYIOBAaHHUs, BOMOHAMOPHBIX YCTPOWCTB,
KOHTPOJIBHO-U3MEPHUTENLHEIX IPHOOPOB, aBTOMATHKHU M IPEIOXPAHUTENBHBIX YCTPOUCTB

HO[[FOTOBKa K IIYCKY, IIYCK, 3KCILUTyaTalusd U OCTaHOBKa HaCOCOB TOBBIIIEHHON IoJa4yu U JaBJICHUA,
HACoOCOB BBICOKOI'O JaBJICHHA, HACOCOB JJid MarucCTpajbHBIX He(bTe- n HOpOAYKTOIIPOBOIOB,
ApTE3NaHCKUX HACOCOB, HACOCOB JI NEPCKAYKN TOKCHUYHBIX, B3PBIBO- U IMOXAPOOIACHBIX ITPOJAYKTOB
oA pYKOBOACTBOM MAalIMHUCTA HACOCHBIX YCTaHOBOK 0oJj1ee BEICOKOI KBaJ'II/I(l)I/IKaHI/II/I

PerynupoBanue pabounx mapaMeTpOB HACOCOB, BOIOHAIIOPHBIX YCTPOWCTB, KOHTPOJIBHBIX MPHOOPOB,
aBTOMATHUKHU U MPEJOXPAHUTENBHBIX YCTPOMCTB

HeobOxonumeie
yMEHHS

BrimonssaTs ﬂeﬁCTByIOIHHe MCTOAUKHU PETYIUPOBAHUA pa60q1/1x napaMe€TpoOB HACOCOB, BOAOHAIIOPHBIX
yCTpOﬁCTB, KOHTPOJIbHBIX HpI/I60pOB, ABTOMATHUKHU U MPECAOXPAHUTCIIBHBIX yCTpOﬁCTB

BrimonssaTs MCTOAUKHU OCMOTpA, PEryJIupOBKU CIIOKHOI'O HACOCHOI'O OGOpyI[OBaHI/IH, BOJOHAITOPHBIX
yCTpOﬁCTB, KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/IGOpOB, ABTOMATUKU U IPEAOXPAHUTEIbHBIX yCTpOﬁCTB

BBITTOHATS TEXHOJIOIMYECKUE PErIaMeHThl KOHTpOJIsl OecriepeOoiHON paboThl HACOCOB IMPUBOJHBIX
JIBUTaTENEH, apMaTypbl U TPYOOIIPOBOJIOB OOCITY)KMBaEMOr0 Y4acTKa, a TakKe JaBJICHHS KHIKOCTH B
cetu

BEIMONHATS TEXHOJIOTHUECKUE PETVIAMEHTHI OOCTY)KMBAaHUS W SKCIUTyaTal[dd HACOCOB ITOBBINICHHOMN
IMoJjaud M JaBJICHWS, HACOCOB BBICOKOIO JABJCHHUS, HACOCOB JUIA MAruCTPalbHBIX HepTe- U
MIPOAYKTOIIPOBOMIOB, APTE3MAHCKMX HACOCOB, HACOCOB JUIS IIEPCKAYKH TOKCUYHBIX, B3PBIBO- U
MOYKAPOOIACHBIX MPOAYKTOB IO PYKOBOIACTBOM MAIIIMHKCTAa HACOCHBIX YCTAHOBOK 0O0Jiee BBICOKOM
KBaJTU(UKAIN

[TpuMeHsTh JEWCTBYIOIIUE TEXHOJOTUYECKHE pEerjaMeHThl IpH OOCIYXMBaHHU TPagvpeH JUis
OXJIQXKJICHUsI 00OPOTHOM BOJIBI

[TpumeHsTh AEHCTBYIOUIME TEXHOJOTMYECKHE DPErjaMeHTHl NMpPU OOCIY)KUBAHWM HACOCHBIX CTAaHIMN
(moacTaHIMM, YCTaHOBOK), OOOpPYJOBaHHBIX HACOCAMHU M TYpOOHACOCAMHU pa3IMYHBIX CHCTEM C
cymMMapHoii ipousBogutenbHoCThI0 oT 10 000 no 15 000 ky0. M/4 BOIBI, MYJIBIBI U APYTUX HEBSI3KHX
KHUJKOCTEN

[TpumeHsTh NEHCTBYIOMINE TEXHOJIOTHYECKUE PETJIAMEHTHI MPU O00CIYXKMBaHHU HACOCOB M HACOCHBIX
arperatoB B IIOJIEBBIX YCJOBHUSX, Ha CTPOMIUIOMIANKAX M Ha MPOMBIIUICHHBIX Boxo3abopax ¢
MIPOU3BOIUTENBEHOCTHIO HacocoB oT 3 000 mo 5 000 ky0. M/4 KasKabIiA

[IpuMeHATh ACUCTBYIOIIME TEXHOJIOTMYCCKHE PErJIaMEHTHI TPU OOCTY)KHMBAaHUU TPAHC(HOPMATOPHBIX
MOICTAHIINH, 00€eCIeYHBAIONINX PA0OTY HACOCHBIX YCTAaHOBOK M BCIIOMOTaTEILHOTO 000PYIOBAHUS

YCTpaHsaTh UMEIOIIMMHUCS B PACIIOPSHKEHHN CPEICTBAMU HEUCIIPABHOCTH, OOHAPY)KEHHBIE B Tpoliecce
pabOThI HACOCOB

HeobOxonumeie
3HAHUSA

Bnusnue TNEpEeKocCa NI CMEUICHUS Tapbl TPCHUA Ha pa60Ty TOPILOBOT'O YIIJIOTHCHUSA

I'paduk BogocHAOXKEHUs OOCITYKMBAEMOr0 yJacTKa

I[OHyCKaeMaH BbICOTA BCAaChbIBaAHUs IJIA HEHTpOGC)KHI)IX HacoCOB

IIpaBuia u3MepeHUss pacxofa >KUAKOCTH W Ta3a MpuOOpaMHu IIEPEMEHHOrO Iepenajaa, pacyeTHbIE
(hopMyJIBl; HOpMAaJIbHBIE CYKAIOIIUE YCTpOicTBa: auadparMel, comia, Tpyba BeHTypH, HX MOHTax Ha
TpyOOIPOBO/IC

[NpaBuia U3MepeHus pacxoja MpuOOpaMu MOCTOSHHOTO Tepernaja (poTaMeTpaMu), PacXxoaoMephl s
BSI3KHX CPE]l

I/ISMepI/ITeJ'H/I U CHUTHAJIM3aTOpPbl  B3PBLIBOOIIACHBIX KOHHeHTpaL[I/Iﬁ Ta30BbIX CMeCGﬁ, IpaBujia
OKCILTyaTalluh aHaJIN3aTOPOB COCTaBa M Ka4€CTBA BCILIECTB

KoHCTpYKIIUHM 1 CXEMBI PACIIONIOKCHUS aBaHKaMep, KOJIOMAIEB, TPYOOIIPOBOIOB U (hHIBTPOB

Cucrema OXJIAXACHUS ITOAUIHMITHUKOB M yHHOTHeHHﬁ, InpaBuJia MIPUMCHCHUA ﬂBOﬁHLIX Pasrpy’KEHHBIX
TOPLOBLIX U APYIUX COBPEMCHHBIX THIIOB yHHOTHeHHﬁ; 0OeccalLHUKOBLIE HACOCHI C SKpaHUPOBAHHBIM
QJICKTPOABUTATCIIEM

Merto/pl H3MEpEeHHsT TEMIIEPATYPhI, TEPMOMETPHI PACIIUPEHHS, THUIATOMETPHYECKHE, OMMETaITHUECKU e
U XKHUJIKOCTHBIE, TEPMOMETPEl MAaHOMETPUUYECKHE, TEPMOMETPHI CONPOTUBJICHUS, TEPMOIIEKTPHUUECKIE
MIUPOMETPHI

Hacocbl ¢ MpUBOAOM TMOBBINICHHOH MOIIHOCTH W C BBICOKOOOOPOTHBIM MPHUBOIOM, HACOCHI IS
BBICOKOKOPPO3HOHHBIX CPEJl, HACOCHI JUIsA IMEPeKayKd MPOAYKTA C MOHMKECHHOW WM TMOBBIIICHHON
TEMIIEpaTypoil, HACOCHI, PAOOTAIONINE IO BHICOKUM JaBICHHEM

MeTpOJ'IOFI/I‘IeCKI/Ie TEPMUHBI W TIOHATHUA: TOTPCIIHOCTH H3MepeHHI>i, MOTrp€HIHOCTE ITOKA3aHHU
HpI/IGOpOB, TompaBkKa, TOYHOCTb H3MCPHUTCIBHOTI'O an/I6opa, YYBCTBUTCIIBHOCTDH an/I6opa, mopor
YYBCTBUTCJIIBHOCTH, IPEACIIbI U3MEPCHM, IICHA ACICHUS HIKAJIbI an6opa
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OCHOBHBIE TEXHHYECKUE JaHHBIC COBPEMCHHBIX MOZ[CJIeﬁ HaCoCOB, MMPUMECHCHUEC MHKpOHpOHECCOpHOﬁ
TEXHUKH B HACOCHBIX YCTaHOBKAaX

OCHOBBI aBTOMAaTHYECKOI'O PETYIUPOBAHUSA, OCHOBHBIE MOHATUS U ONpENETCHUS: PEeryIupyeMbIit
napamerp, OOBEKT peryJupOBaHHs, pErYyJIsATOp, pEryJupyIOIMi oOpraH; CBOWCTBa 0O0BEKTa
peryaupoBaHMsA: BpeMs pas3roHA, 3ama3[blBaHUs, CAaMOBBIPABHMBAHHUE, IPOIECC aBTOMATHYECKOIO
peryanupoBaHus

OcobeHHOCTH paboTHl HACOCOB C TOPLIOBBIMH YIUTOTHEHUSIMH BaJIOB

OcobeHHOCTH OKCILUTyaTalluh HACOCOB ITOBBIIICHHBIX IMOAA4YW W HAIlOpa, BBICOKOTI'O M CBEPXBBLICOKOI'O
JAaBJICHUA UIA TICPEKA4YKHU TOPHOYUX He(l)TerOZ[yKTOB, CKMKCHHBIX T'a30B, TOKCHUYHBLIX, B3PBLIBO- U
TMOKapOOIaCHBIX IMPOAYKTOB, HIJIaMa 1 3arpA3HCHHBIX CPCa

3HaueHUe KayecTBa pa60T MallMHUCTa HACOCHBIX YCTaHOBOK

PesxxuMbl TpeHHs B mape, M0 POy YIUTOTHSEMOW M CMas3bIBAaloONIeH Cpepl (HeHTpaabHAs M XUMHUECKH
aKTHBHAS), COCTOSHUIO (Ta3, JKUIKOCTH), TEMIEPAType, MABJIECHHIO, MO CKOPOCTSAM CKOJBKEHUSA H
yIETbHBIM JaBJICHUSIM Ha TOBEPXHOCTh KOHTAKTA; PaclpeesieHHe JaBIECHUS U TEMITEPATYPhI )KUAKOCTH
B 3a30pe Mapbl; OTBOJ M3JIUIIHEr0 TEIUIa OT Mapbl TPEHHUS; YAENbHBIC JABIEHHS W WM3HOC Maphbl,
nedopMariys KoJiell mapbl

Crioco0bl  0TBOJIa M30BITOYHOTO KOJMYECTBA TEIUIA, CO3JAaBAEMOrO TPYIIMUMHUCS TEIAMH; CIIOCOOBI
TMIPABINYECKOr0 YIUIOTHEHHS M CMasKd JBOWHOIO TOPIIOBOI'O YIUIOTHEHHS C ITOMOIIBIO
[UPKYJISIAOHHON MACISHOW CHCTEMBI, MMPAaBUILHOrO IMOAOOpPa MaTepuaioB; Iapbl TPEHHS, METOIBI
obecrieueHnsT BBICOKOW CTEMEHM YUCTOTHI M IPABHIBHOCTH T'€OMETPHUYECKON (OPMBI TPYIIUXCS
MOBEPXHOCTEH, KAUECTBEHHOI'0 MOHTaKa TOPIIOBOIO YILIOTHEHHUS

Croco0bI YMEHBUICHUA BPEAHOT'O BJIWAHWA KaBUTAIUNU

YCTpOHCTBO U KOHCTPYKIMS 000PYIOBAHUS HACOCHBIX YCTAHOBOK OOJIBIIION MOIITHOCTH, OCHAIICHHBIX
JIBUTATEIIIMHU, HACOCAMHU M TypOOHACOCAMH PA3IMYHBIX CHCTEM

YCTpOﬁCTBO, TIPUHIIUTIIBI pa6OTI)I TEPMOMETPOB COIMPOTUBJICHHUA, TUCTAHIIMOHHBIX TEPMOMETPOB

IIK 4.2 3KC1’[J’IyaTaHI/Iﬂ Hu 06c.11y>lmBaHue CHJIOBBIX IPHBOAOB M BCIHOMOraTe¢JIbHOIo
060py21013aﬂml HACOCHBIX YCTAHOBOK BBICOKOM IMMPOU3BOAUTECJIBbHOCTH

Tpynossie OO0cnyxrBaHue TpaHCPOPMATOPHBIX MOJCTAHINH, 00E€CIEYHBAIOINX pabOTy HACOCHBIX YCTaHOBOK M
nefcTBus BCIIOMOTaTEIBHOTO 000PYIOBAHUS

3amura 3JeKTpPoo0OPYI0BaHHS OT TIepEHANPSIKCHHSI

OOCTy)KMBaHHE CHCTEM ABTOMATHYECKOTO PErYIUPOBAHUS, CHUTHAIM3AIUM W 3al[UTBl HACOCHBIX
YCTAHOBOK

O6CJ'Iy)KI/IBaHI/Ie IMUTOB KOHTPOJIBbHO-U3MEPUTEIIbHBIX HpI/I60p0B " CpCACTB aBTOMATUKHU

HCO6XOZ[I/IMI)IC HpI/IMeHHTB ﬂeﬁCTByIOIHHe TEXHOJIOTMYECKUE PEIIIaMCHTBI TIPpU O6CJ'Iy)KI/IBaHI/II/I TpaHC(l)OpMaTOpHHX
YMEHUA HOZ[CTaHHPIﬁ, O6ECHE‘II/IBaIOIJ_II/IX pa60Ty HACOCHBIX YCTaHOBOK M BCIIOMOT'aTCJIbHOI'O OGOpyI[OBaHI/IH

BrimonssaTs z[eﬁCTBy}omHe MCTOAUKHU 3alIIUTHI 3J'IeKTpOO60py[[OBaHI/IH OT NEPCHAIIPAKCHUA

HpI/IMeHHTL ﬂeﬁCTByIOIHHe TCXHOJIOI'HYCCKHEC PEriIaMEHTBL npu OGCJ'Iy)KI/IBaHI/II/I CUCTEM
ABTOMATHYCCKOI'O PETYJIMPOBAaHUA, CUTHAJIN3AalIUN 1 3allIUThl HACOCHBIX YCTaAHOBOK

HpI/IMeHHTL Z[eﬁCTByIOH_lPIe TEXHOJIOT'MYCCKUE PCTIIAMCHTBI IIPU 06CJ'Iy)KI/IBaHI/II/I IMUTOB KOHTPOJIbHO-
U3MCPUTCIIbHBIX HpI/IGOpOB " CpCACTB aBTOMATUKHU

HeO6XOI[I/IMI)Ie BI/IZ[I)I HpI/IGOpOB JJIL UBSMEPCHHUA YPOBHS, PYJICTKA U MCTPIUITOK, YKa3aTCJIbHBIC CTCKJIA, yCTpOﬁCTBO u
3HaHUA IIPUHIUTT I[eﬁCTBPIH YPOBHEMEPOB IMOIUIABKOBLIX, SJICKTPUYCCKUX, JUCTAHIIUMOHHBIX

Knaccudukaims KOHTPOIBHO-M3MEPHUTEIBHBIX NPUOOPOB 1O 3HAYEHHIO (IUIsi M3MEPEHHUs aBIICHUS U
pa3pexeHus1, TEMIIEPaTyphl, Pacxo/a, ypOBHS, YCHIHNA, CKOPOCTH, Yncia 000POTOB, COCTaBa BEILIECTBA),
N0 TPUHLOUNY JeHCTBUS (MEXaHWYECKHe, TUAPABIUYECKUE, JJIEKTPUUECKHE, ITHEBMAaTHUECKHE,
TEIUIOBBIE), II0 YCIOBUSIM paboThl (CTallMOHApHBIE, IEPEHOCHBIE), IO XapakTepy ITOKa3aHUi
(moKa3pIBaroIKe, CAMONHUIIYIIE) U IO TOYHOCTH ITOKa3aHUH

KJ'IaCCI/I(l)I/IKaHI/IH HpI/IGOpOB B 3aBUCHUMOCTH OT MECTOAOB HU3MCPCHUA TEMIICPATYpbl, TEMIICpATypHas
IKajia

Hasnauenne wu xiaccudukanuss npuOOpOB Ui KOHTPOJNS KadecTBa W COCTaBa  BElIECTBa!
ra30aHaJM3aTOPbl  PYYHBIC, JJICKTPUYECKUE, ONTHKO-aKyCTHUECKHE, (POTOKOIOPUMETPHUCCKHC;
xpoMarorpadsl U aHAJIN3a Ta30B; IPUOOPHI IS OMPEICICHUI KaUeCTBCHHOM XapaKTepUCTHKH HeTH,
HE(TENPOIYKTOB M BOJBI, YACIHLHOI'O BECA U BA3KOCTU BEIECTB

TpeboBanust oxpansl Tpynaa (IpU OOCITY)KUBAHUU 3JIEKTPOYCTAHOBOK B 00beMe KBaTH(DUKAIMOHHOW
rpynist [V) 1 npoTHBONIOKapHOH 3aIIUTHI

[paBuia OOCTY)XHUBAaHHS KOHTPOJIBHO-M3MEPHUTEIBHBIX MPUOOPOB M CPEICTB aBTOMATHKH, MOPSIOK
cOOpKH 1 pa30opKu MPHOOPOB

[MpuGops! A7 U3MEPEHHS KOIUYECTBA U PacXojia KUAKOCTH, Ta3a W Mapa, CUSTYHKH U PacXoqoMephl
(CKOpOCTHOM, 0OBEMHBIN BECOBON U JPOCCENBHBIN), CYCTYUKH KOJIUUECTBA JKUIKOCTH (CKOPOCTHBIC U
00bEMHEIE)
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HpI/I60pI>I 1A UBMEPCHUA 4aCTOThI BpalllCHHA, HA3HAUYCHUC U KJ'IaCCI/I(l)I/IKaHI/IH HpI/I60pOB KOHTPOJIA
CKOpPOCTH BaJIOB IPHUBOJOB HACOCOB, TAXOMETPhI MCXaHUYCCKHUEC U MAIrHUTORJICKTPUICCKUC

HpI/IHHI/IH paGOTI)I ABTOMATHUYCCKUX PETYIIATOPOB IIPAMOIo I[eﬁCTBPIH, IMHEBMATUYCCKUX PErYIATOPOB

HpI/IHHI/IHI/IaJ'H)HOC yCTpOﬁCTBO W NpUHIHAIT I[eﬁCTBPIH HpI/I60pOB JJI UIBSMEPECHU JaBJICHUA: IPYXUHHBIC
U KHUIKOCTHBIC MAaHOMETPbl M MAHOBAKYYMMCTPbI, MAaHOMETPbI IMOPIIHEBLIC, CI/I.]'H)(l)OHHI)Ie u
M6M6paHHBIe, OJICKTPOMAaHOMETPbI

HpI/IHHI/IHI/IaJ'H)HOC yCTpOﬁCTBO, 00J1acTh MIPUMECHCHHUA 35)KEKTOPOB

Crioco0BbI 3aIHThI JIEKTPOOOOPYIOBAHHS OT TIEPEHATIPSKEHUS

Cxembl YCTaHOBKHU I[I/I(bMaHOMETpOB-paCXOI[OMepOB JJI1 UBMEPCHUA pacxoaa )KPII[KOCTeﬁ, ra30B U I1apa

TunoBsle cXeMBI aBTOMaTHYECKOTO pEeryjanpoBaHusa AaBJICHUA, TEMIIEPATYPhI, pacxoaa, YpOBHs

Tuner npuOOPOB I 3aMepa YpOBHsI; CHOCOOBI COOPKH M Pa30OpKH YpOBHEMEPOB, TUCTAaHIMOHHBIX
yKa3aTenel ypoBHA

YcrporictBo  audepeHIManbHpIX  MaHOMETPOB, IMOIUIABKOBBIX, KOJNBIEBBIX M  MEMOpaHHBIX,
MTOILTABKOBBIC TU(PMAHOMETPHI C AIEKTPUYCCKOMN M MHEBMATHICCKOM Iepeiaueii moka3aHui

VYeTpoiicTBO 1 ipaBUiia MOJIb30BAHUS TaXOMETPAMHU

YCTpOﬁCTBO CHUCTCM aBTOMATHUYCCKOI'O PEryJnupoBaHusa, CUTHAJIU3alluU U 3allIUThl HACOCHBIX YCTaHOBOK

YCTpOﬁCTBO, Ha3HAYCHUEC U TPUMCHCHUEC CJIOKHOT'O KOHTPOJIbHO-U3SMEPUTECIILHOI'O HHCTPYMCHTA

IIK 4.3 BpifiBjleHMe HEHCNPABHOCTEl, PEMOHT HACOCOB, TPYOONPOBOIOB, CHJIOBBIX

NMPUBO/IOB

u BCIIOMOIaTEJIBbHOI'0 060py110BaHI/Iﬂ HACOCHBIX YCTAaHOBOK BBICOKOI1

IMPOU3BOAUTEJIbHOCTH

Tpynossie
nefcTBus

BeimosiHeHEE IPOCTHIX pabOT CPETHETO M KalTMTAIFHOTO PEMOHTA 000PYIOBaHUS

BrisBnenue u YCTPAHCHUEC CIIOKHBIX I[eq)EKTOB B pa60Te HAaCOCHBIX YCTaHOBOK

JleMOHTa)K Hacoca: OTKJIIOYEHHE OJIISKTPOABHUIATENsl M OTCOSIUHEHHE MY(T CIEIUICHHs, CIUB
repeKayrBaeMoil JKUIKOCTH, MPOMBIBKA U MPOAYBKAa MPUEMHOr0 U HarHETATEILHOrO TPYyOOIpOBO/IOB,
YCTAaHOBKA OTCEKAIOMIMX 3arjiylieK Ha NPUEMHOM M HarHeTaTelbHOM TPYOOINpPOBOJIAX, HMPOMBIBKA
KOpITyca Hacoca M 0CBOOOXK/IEHHE €ro OT IepeKaunBaeMOM KUIKOCTH, PACKpYIHUBaHUE (YHIaMEHTHBIX
0ONTOB, TPAHCIIOPTUPOBKA HACOCA B PEMOHTHBIH [IEX WM Ha CKJIaJl 000pyJOBAHHS

PeMoHT Hanbosee CIOKHBIX JeTaleii HACOCOB

MoHTaX HACOCOB: MOATOTOBKA K NPOU3BOACTBY pa60T; IpueMKa (I)yHI[aMeHTOB 101 MOHTaX

HpOBepKa KOMIINICKTHOCTH U TCXHOJIOIM4E€CKOI0 COCTOAHUA HACOCOB

MoHTaxX TpyOOIIPOBOIHOM OOBA3KH

OHpe}leJ’IeHI/Ie HCUCIIPABHOCTHU B pa60Te BCCX THUIIOB HACOCHBIX YCTAHOBOK MW HX YCTPAaHCHHC
HUMCIOHNIUMHUCA B PACIIOPSKEHHUU CPEACTBAMU

OcmoTp (IIaHIEBBIX COCAWHCHHH, 3a4MCTKA WX ITOBEPXHOCTH, YAAJICHHE OCTAaTKOB MPOKIAJIOK,
P’KaBUMHBI, YCTPAHECHHUE PUCOK, 3a00MH

VYnanenue (aHIEB ¢ MOCIEAYIOMICH MPUBAPKOW HOBBIX IIPU HEBO3MOXXHOCTU CO3JaHUSA YIUTOTHCHHS
Mexy (rIaHIaMu

PeMOHT apMaTypbl W TpyOONMpOBOMOB: pa3bopka apMaTrypbl, MPOTHPKA JeTaleil W MPOMBIBKA HX
KEPOCHHOM; OmpeencHue NeeKTHBIX [eTaliell; 3ajluBKa YIIFOTHUTEIHHOW MOBEPXHOCTH aMMHAYHON
apMaTypsl 0a00MTOM U CO3/IaHHME COMNPATaeMbIX ITOBEPXHOCTEH TpeHUsl (Ceio - KJIalaH); HaIulaBKa u
pacTouka YIUTOTHUTENbHBIX CTAJBbHBIX MM OPOH30BBIX MOBEPXHOCTEH; yCTpaHeHHe Mporuda IITOKA:
nUnpoBKa MOBEPXHOCTH IITOKA B MECTE KacaHWsl calbHHKA, cOOpKa 3alopHOM apMatypsl
THAPOUCIIBITAHUE €€ HA TIPOYHOCTH U IUIOTHOCTh

CoOopka u pa30opka MPUOOPOB ISl UI3MEPCHUS TaBJICHUS, IPUMEHIEMBIX B HACOCHBIX YCTAHOBKAX

CTpormoBKa U MepeMelleHue HACOCOB, apMaTypbl U ApPYyrux rpy3oB maccor ot 5 000 mo 10 000 kr c
ITOMOIIBI0 TIOABEMHO-TPAHCIIOPTHBIX U CIICITUAIBHBIX CPEICTB B MpeesiaXx padouero Mecra

YcraHoBka oOopymoBaHusi Ha (YHIAMEHTHI, COOpKa ero, BBIBEpKa, LIEHTPOBKA, 3aKpeIUICHWE Ha
¢yHmamenTe, cOOpKa M MOHTaXX OOBS30YHBIX TPYOOIPOBOIOB, COCOMHEHWE HX C BHEIIHUMH
KOMMYHUKanusiMu; MoHTax cucteM KUIIMA, ucnbitaHue TpyOONpOBOAOB Ha MPOYHOCTH U IIOTHOCTD;
M30JSIIUs. 000pYAOBaHUS U TPYOOIIPOBOJIOB

YcraHoBKa, BBIBEpPKa U IIEHTPOBKA HACOCOB, TIOCTABIISIEMbIX B Pa300PAaHHOM BHJIE, 3aKPEIJICHUE PAMBI
Hacoca Ha (yHIaMeHTe IOCie IEHTPOBKH Hacoca MyTeM OOTSHKKH (PyHIaMEHTHBIX OONTOB; PEBU3US
Hacoca Ioclie 3aTBepAeHUs OCTOHHOM MOJIMBKY; NPOBEPKa MAacIOPTHHIX 3a30pOB U OCEBOr0 pasdera
potopa

HeobOxonumeie
yMEHHS

BoINONMHATE CTPOMOBKY U MepeMellleHne HacOCOB, apMaTyphbl U APYrux rpy3oB maccoi ot 5 000 xo 10
000 Kr ¢ IOMOIIBIO MOABEMHO-TPAHCIIOPTHRIX U CIICIUAILHBIX CPEICTB B IIpeeiax pabodyero Mecra

BBIMOIHATS TEXHONOTHYECKHE WHCTPYKIMK 10 MOHTaXKY HACOCOB, IO MpHUEMKe (YHIAMEHTOB IO
MOHTa, BBIIONHAT TEXHOJNOTHYECKME KapThl IMPOBEPKU KOMIUIEKTHOCTH M TEXHOJOTHYECKOro
COCTOSIHHSI HACOCOB, O(OPMITATH COOTBETCTBYIOIIYIO TOKYMEHTAIIUIO

BuINONHATE TEXHOJOrHYECKUE PEriIaMCeHTbl  YCTAaHOBKHU o6opy;[013aHI/m Ha (1)yHI[aM6HTBI, C60pKI/I,
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BBIBEPKHU, HCHTPOBKHU, 3aKPCIJICHUA Ha (bsz[aMeHTe, CﬁOpKI/I M MOHTa)ka 0OBS30YHEIX pr6OHpOBOI[OB,
COCAMHCHUA HX C BHCOIHMMHW KOMMYHHUKAIUAMH, MOHTa)Xa CHCTEM KI/IHI/IA, UCIIBITAHUA
prGOHpOBOI[OB Ha IPOYHOCTH U INIOTHOCThL,; U30JIAUNU OGOpyI[OBaHI/Iﬂ u pr601'[p0B0):[0B

BEIMONHATE TEXHONIOTUYECKUE PETJIAMEHTBI YCTAHOBKH, BRIBEPKH M IICHTPOBKU HACOCOB, TIOCTABIIIEMBIX
B pa3oOpaHHOM BHJE, 3aKpeIUIeHUs] paMbl Hacoca Ha (hyHAaMEHTE Iocie IIEHTPOBKHM Hacoca IyTeM
00TSDKKM (DyHIAMEHTHBIX OOJITOB, IPOBEPKH MACHIOPTHBIX 3a30POB U OCEBOI'0 pa3dera poropa

BruIsaBisTE 1 YCTPaHATH CII0KHBIC Z[e(l)eKTI)I B pa60Te HAaCOCHBIX YCTaHOBOK

[Tpon3BOMUTh TUArHOCTUKY M PEMOHT apMarypbl U TPpyOOIPOBOAOB, pa30OpKy apMaTypbl, MPOTUPKY
Jietaneil 1 IpOMBIBKY UX KEPOCHHOM, OIpesiesieHne Ne(eKTHBIX AeTalield, COOpKY 3allOpHON apMaTyphl
U TUAPOUCHBITAHNUE €€ Ha IPOYHOCTH U INIOTHOCTh

HeobOxonumeie
3HAHUSA

Buisl JOMKpATOB: KIHHOBBIE JOMKpPATHl, MajorabapuTHBIE BHHTOBBIC JOMKpPATHl JUIS BBIBEPKH
00opymoBaHUs

HpaBI/IJ'Ia OKCILTyaTallu IOMKpPAaTOB, OT’)KUMHBIC 0OATEI

BI/II[I)I M CIIOCOOBI CUTHAJIM3alUU IPpH IMMOABEME U NIEPEMCIICHNUN I'PY30B

Topu3oHTaIbHOE MepeMelieHre 00OpYIOBaHMA: OOIIHE MpaBHiIa TOPU3OHTANBHOTO IMEPEMEIICHHUS
IPy30B, IEpeMeEIleHrss 000pYI0OBaHUs BHYTPH I€Xa; MCIIOJIb30BAHUS MOCTOBBIX KPaHOB, KpaH-0aoK
TMOJIUCITACTOB, TENb(GEPOB, TAIEH U JOMKPATOB

pr?,OHOI[’LeMHBIe MECXaHHU3MbI, BUAbl MOHTaXXHBIX OJIOKOB: OJHO- WU MHOI'OPOJIMKOBBLIC, C OTKPII[HOﬁ
meKOﬁ, C MOAUIUITHUKAMH1 KaUCHUA U CKOJIbXXCHUA, ITpaBUJIa BI)I60pa O110Ka JUIA IoabEMa Irpysa

ITonucnacTel 1 UX Ha3HA4YCHUE, ITpaBWJIa SKCILUTyaTallunu OJIOKOB H IIOJINCIIACTOB, noz[6opa IOJINCIIAaCTOB
" TPOCOB K HUM

Croco0bI nmoabEMa U OITYCKaHHUs I'PY30B: IJ_ITaGEJ'IHMI/I, HaKJIOHHOH IIJIOCKOCTBIO, IOMKpaTaMH, KpaHaMn

[IpaBuna nmoxBecku Tajnei

HpaBI/ma YCTAaHOBKHU U CHATUA JOMKPATOB

)II/IHaMI/I'-IECKI/Ie YIUTIOTHCHUA

HpI/IeMH KaHTOBaHUA O60pyI[OBaHI/IH pblyaraMu, 10MKpaTaMu, 6J'IOKaMI/I, TaJIAMHU

KJ'IaCCI/I(bI/IKaHI/IH TOPHOBBIX yHHOTHeHHﬁ: C Bpamarmuymcs WJIKW HCIOABMXHBIM  YIIPYTUMU
OJICMCHTaAMU, BHYTPCHHUC WJIM BHCHIHHE, C CI/IJ'H)(l)OHOM, C KOJIBLIOM HWJIN MaH)KeTOﬁ, C MeM6paH0ﬁ,
I[BOI‘/'IHI)IC WKW OAVHApPHBIC, JJI1 XUMHUYCCKU HeﬁTpaJ'ILHLIX NI XUMHWYCCKH aKTHBHBIX )I(PII[KOCTeﬁ

KOHC’I’pyKHI/II/I " IPpUHIUIT I[eﬁCTBPIH UMIICJIJIEPOB, UX K.]'IaCCI/I(bI/IKaLII/IHZ paauajbHBIC U OCEBBLIC

KOHCprKHI/II/I TOPHOBBIX yHHOTHeHHﬁ, YIUIOTHCHHA Ha HHU3KOC, CPCIHCC U BBICOKOC JaBJICHMA,
YIUTOTHEHUSA IJ1 Heﬁ’I’paJ'ILHHX Cpea U XUMHUYCCKH aKTUBHBIX )KPIZ[KOCTefl

ITpaBuia KpeIuIeHHs U SKCIUTyaTaluu JeOenoK

HpaBI/ma OKCILTyaTallud MOCTOBBIX KpaHOB U KpaH-6an01<

MaTepI/IaJ'H)I # 00J1aCTh MPUMECHCHUS Pa3JIMYHBIX MATCPUAJIOB ITap TPCHUA

MoHTaXHBIE MAaIIMHLI U MCXaHU3MbI, NPUMCHACMBIC I YCTAHOBKM HACOCOB: ITHCBMOKOJICCHBIC W
TYCEHNYHBIC MOHTAXXHBIC KpaHbI; 3JICKTPOMOCTOBLIC KPAaHbI, Te.]'H)(l)epH, 6J'IOKI/I, HEGCI[KI/I

Ha3nauyenue M OCHOBHBIE THIIBI CTOSHOYHBIX yHJIOTHeHPIﬁ, MPUMEHACMBIX B IMape ¢ JUHAMHUYCCKUMU
YILTOTHEHUAMU

Hasnauenne u NpUMeHEHHE PECYHBIX, BUHTOBBIX M THIPABIHYECKUX JOMKPATOB HA MOHTa)KHBIX
pabotax

IlepenoBble METOIBI PEMOHTA, OOECHEYEHHS BBICOKOIO KayecTBa pabOT MpU MHUHMMAJIbHBIX
Tpyno3arparax

[eproAMYHOCTh KANUTANBHBIX, CPEAHUX W TEKYIIMX PEMOHTOB, MEpPEUCHb PaboT, BBIMOIHACMBIX MPU
peMoHTe

ITonsiTre 0 OJOYHOM MOHTa)Ke Hacoca

[ToHsATHE 00 UCTIBITAHUAX TOPIIOBBIX YIUIOTHEHHI HA BOJIE WJIM TPAHC(HOPMATOPHOM Maciie

HOpH}:[OK JACMOHTaXa, pEBU3UHU, PEMOHTA TOPLOBLIX yHHOTHEHHﬁ, CITOCOOBI MPUTUPKU TTapbl TPCHUA

HOpH}lOK JA0IyCKa MAaIIMHUCTOB HACOCHBIX YCTAHOBOK K BBIINIOJIHCHUIO 00513aHHOCTH CTpoIaJIbIlIuKa,
HUHCTPYKI U FocropTeXHazBopa I10 MpaBujiaM IoaAbEMa U OITYCKaHUA I'py30B

[Topsaok MOArOTOBKM HAacocOB K pa30OpKe, COPTUPOBKHM JA€Tajield M Y3II0B, NMPOTUPKH BETOLIBIO,
IIPOMBIBKHM KEPOCHHOM; TEXHUKA OCMOTpPA, PEBU3HHU AeTaslel, ONpeieNeHus CTeIeHH X H3HOca

HpaBI/ma BBITIOJTHCHUA TaKCJIaXXKHBIX pa60T

IIpaBusa 1 MeTOIBI CTPOMOBKH U TIEpEMEIIEHUS] HACOCOB, apMaTyphl U APYTrUX Tpy30B Maccoit ot 5 000
110 10 000 xr ¢ mOMOITBIO MOXBEMHO-TPAHCIOPTHBIX U CHEIMATIBHBIX CPECTB

[IpaBuia Mpou3BOACTBA PabOT Oe3 CHATHS HANIPSIKCHUS B DJICKTPOCETAX

HpaBI/ma MIPUTUPKU KOJICI] ITapbl TPEHUA U KOHTPOJIA UX IIJIOCKOCTHOCTHU

IlpaBuia pacToOuYKM Bajia, YyCTpaHeHHs mporuba Bajga, HUTM(POBKH IMOCAJAOYHBIX MECT Baja,
JMHAMHUYECKON GamaHCHPOBKU pOTOpa B cOope

CIKAMBI JJId KPCIUICHUS CTaJIbHBIX KaHATOB, IIpaBHjia BI)IGOpa KOJIM4YECTBA CXKXHUMOB H MCCT HX
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PacCIIOIOKECHUA,; pI)IM-GOJ'ITI)I, KOyIH, TpaBEPChbl

CoBpeMeHHBIE METOIBI MOHTa)Ka HACOCOB B IIOJHOCTBIO COOpaHHOM BHIEC Ha OIHOM pame ¢
aneKTpoABUTaTesieM (OJIOYHBIA MOHTaX), a TAK)KE B KOMILIEKTE C TPYOOIIPOBOHOM 0OBsI3KOM (O7I09HO-
arperaTHbIil MOHTaX)

Crioco0bI IEMOHTa)Ka, PEBU3UM W YCTAHOBKU IOMIIAIIHUKOB, TEXHOJOTHHM 3aJMBKH MOAIIMITHHKOB
0ab0uToM

Crioco0bI MPOBEPKH BCIOMOTaTeIbHOr0 000PYIOBAHUSI U BBISIBICHHS 1€()EKTOB

Cr1oco0BbI YUCTKH BOASHOU U MAaCIISTHOM OOBSI30K

Croco0bI CpaliMBaHUA CTAJIbHBIX KaHATOB, BA3KU Y3JIOB KaHATOB, KPCIICHHUA CTAXKCK, BA3KU CTAJIbHBIX
KaHaTOB IIpH MMOABEME I'PY30B, 3a1CJIKWU KOHIIOB KaHATOB ITpU nepepy61<e, KPCIUICHUA K aHKEpaM

TaxenakHass OCHACTKa: KaHAThl IIEHHKOBBIE U CTaJIbHEIC (TpOCLI), TUIIBI TPOCOB, NMPUMCHACMBIX IJIA
TaKCJIaXXHbIX pa60T; JIOITyCKa€MbI€C HAarpy3ku Ha TpPOCHI; HeﬁCTByIOHlHe TEXHUYCCKUC PETIIAaMCHTBLI Ha
TPOCHI; ITpaBuUJia IPUMCHCHUA TPOCOB JIA PACTAKCEK, I'PY30IIOABEMHBIX MAIlMH U CTPOIIOBKHU, IIpaBUJIa
OKCILTyaTalluu TpOCOB

TexHMKa U3roTOBICHUS (l)aCOHHI)IX (aCGOMETaJ'IJ'II/I‘IeCKI/IX, CIIO>KHOI KOH(l)I/IpraHI/II/I, us3 HepmaBe}omeﬁ
cTajiy, J'II/IHSOBI)IX) ITPOKJIaT0K

TexHOI0ruu MOHTaXKHBIX pa60T

Tune! cTpoIoB: 00JNErYeHHBIN CTPOIT ¢ IEeTJICH WIM KPFOKOM, YHUBEPCAIBHBIN CTPOIT; CITOCOOBI BHIOOpa
JIMaMeTpa Tpoca JUIs CTPOIa, CIoCOObI YBSI3bIBAHHS CTPOIIOB Ha KPIOKE M TIOMHUMAEMOM AETalH

TOpHOBI)Ie YIUIOTHCHHA, WX ITPUHIUIT ﬂeﬁCTBHﬂ, OCHOBHBIC IPECUMYLICCTBA TOPLOBLIX yHJ'IOTHeHI/Iﬁ
nepea CalbHUKOBBIMHA

VYIUIOTHUTENIBHBIC KOJbI[A, MAHXEThl, MEMOpaHbI, CHIb(QOHBI, HX (opMma, Marepuan, o00IacTh
MIPUMCHCHUS

Ynpyrue 351eMeHThI TOPIOBBIX YILIOTHEHHH: MPYXKHHBI, CIIOCOOBI BBIOOpA MPY)KUH ISl THIPABIMYECKA
Pa3TpyXEHHBIX U HEPa3TPYKEHHBIX YILIOTHEHMH; MpaBMiia MPUMEHEHUS HECKOJIbKUX NPYKUH B OJHOM
TOPILIOBOM YIUIOTHEHHHU; MaTEpPHa NPYXUH JUI HEUTPAIBHBIX U XMMUYECKH aKTUBHBIX CPEl, CIIOCOOBI
3aIUTHI IPY>KUH OT KOPPO3UH

HpI/I‘II/IHH YTEUYCK 4YCpE3 TOPLOBOC YIUIOTHCHUEC (6I/ICHI/IC BaJia, IL10Xas an/Ipa6OT1<a napbl TpCHUA,
TNIEPEKOC TMPYKUHBI, Her[paBI/IJ'H)HHﬁ HOI[60p MPY>XHWHBI, paCTPECKUBAHNUEC YIUIOTHUTCIBHBIX 3JICMCHTOB
WJIK HEIIpaBUJIbHAasA X yCTaHOBKa) 1 MCETOJbI UX YCTPAHCHUA

2.2.5. MalIMHHUCT HACOCHBIX YCTAHOBOK 6-ro pa3psaa

MalmmHHCT HACOCHBIX YCTAHOBOK 6-r0  paspsga TOTOBUTCS K  CISAYIONIEMY BHIY
npodeccuonanpaol nestenbHOCTH (BIIJ]): «Okcmayaramus, oOCIy)KMBaHHE M PEMOHT HACOCHBIX
YCTAHOBOK OYCHb BBICOKOW TPOW3BOJAMTEIBLHOCTH, CHJIOBBIX IIPUBOJOB M BCIIOMOTATEIBHOTO
000pyI0BaHUS

CoOTBETCTBYIOIIHME BHIY MTPO(PECCHOHATBHON JCATSILHOCTH TPO(HECCHOHATBLHBIC KOMIICTCHIIMH
(I1K) npencrasiiensl B Tabnuue 1:

Kon HaumeHoBaHue

BIIA 5 IKCIUTyaTalus, 00CAYKUBAHUE U PEMOHT HACOCHBIX YCTAHOBOK OY€Hb BbICOKOM
NMPOM3BOAUTEIbHOCTH, CHJIOBBIX IPHBO/IOB H BCIIOMOTaTeJIbHOT0 000PY/10BaAHUS

I[IK 5.1 Okcmyatanuss W OOCIY)KMBaHUME  HACOCHBIX  YCTAaHOBOK  OYEHb  BBICOKOMU
MIPOU3BOJUTEIBHOCTH

IIK 5.2 OKcIuTyaTanusi ©W  OOCITY)KMBAaHHE CHJIOBBIX IIPUBOJOB HM  BCIIOMOTATEIHLHOTO
000pyI0BaHUSI HACOCHBIX YCTAaHOBOK OY€HB BHICOKOU MPOU3BOIUTEIHLHOCTH

IIK 5.3 BrisBienune HeucnpaBHOCTEHN, pEMOHT HaCOCOB, TPyOOIIPOBOJAOB, CUJIOBBIX MPHUBOJIOB U
BCIIOMOTATEIBHOTO  OOOpPY/JOBaHUSI  HACOCHBIX  YCTAHOBOK  OYEHb  BBICOKOU
MPOU3BOJUTEIBLHOCTH

IInanupyemMble pe3yJibTaThl 0CBOEHHS POTrPAMMBbI

Pe3ynbrathl  OCBOEHHS  MpOrpaMMbl  OIPEAEISIOTCS  NMPUOOPETEHHBIMU  CIyLIATEeNIeM
KOMIIETEHIUSIMHU, T.€. €r0 CHOCOOHOCTBHIO NMPUMEHSATh 3HAHUS, YMEHUS U JIMYHOCTHBIE KayecTBa B
COOTBETCTBUU C BUJIaMU MPO(HECCHOHATIBHOM e TENbHOCTH.

[Tnanupyemble pe3yabTaTbl OCBOCHHS IPOrPaMMbl ONPEIEIIAIOTCS C YIETOM MPO(PeCCUOHANTbHbIX
KoMIleTeHIMI — Tpy1oBbIX ¢yHKIMH (TD), IpUHATHIX 32 OCHOBY (POPMHPOBAHUS POTrPaMMBbL:

IIK 5.1 O3Oxkcnayartanusi v 00cIy)KMBaHHEe HACOCHBIX YCTAHOBOK O4YeHb BBICOKOM
NPOU3BOIUTEJIHLHOCTH
‘ TpynoBbie ‘ Ob6ecrieuenue OecriepeOoHON pabOThl HACOCOB TPUBOIHBIX JIBUraTEIICH, apMaTyphl U TPYOOIPOBOIOB
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nefcTBUsS

O6CJ'Iy)KI/IBaEMOFO y4dacTKa, a TaKKE MOAACPKAaHUC NaBJICHUA )KUIKOCTHU B CCTU

OOCny)XMBaHUE HACOCHBIX CTaHIMKA (TOACTAHIMN, YCTaHOBOK), OOOpPYIOBaHHBIX HAacOCaMU U
TypOOHACOCAMH PA3JIUYHBIX CHUCTEM C CYMMapHOW MPOU3BOAUTENBLHOCTHIO cBhImE 15 000 ky0. M/4
BOJIbI U ITYJTBITBI

OO0Cny)XMBaHHE HACOCOB W HACOCHBIX arperaTroB B IIOJIEBBIX YCIOBHSAX, HAa CTPOMIUIOMIAAKAX M Ha
MIPOMBINIICHHBIX BO03a00pax ¢ MPOU3BOIUTEILHOCTHIO CBEIIIE 5 000 Ky0. M/4 BOJBI KayKIbIA

OcMOTp, perymupoBaHHe 0CO00 CIOKHOTO HACOCHOTO O0OOPYIOBaHHS, BOJOHAMOPHBIX YCTPOUCTB,
KOHTPOJIBHBIX MPUOOPOB, aBTOMATUKH U MPEIOXPAHUTENBHEIX YCTPOUCTB

ITyck, perynupoBaHue pexuMa paboThl B OCTAHOBKA BCETO 000PYI0BAHMS HACOCHOM CTAHI[HH

HeobOxonumeie
yMEHHS

BBIMOTHATH TEXHOIOTHYECKUE PErJiaMeHThl odecriedeHus Oecrepe0oiitHol paboThl U KOHTPOIISE paboThI
HACOCOB ITPHBOJHBIX JABHIaTelNield, apMaTypbl U TPyOOIPOBOIOB OOCIY)KUBAEMOIO y4acTKa, a TaKKe
TpeOyeMBIX PEKUMOB JABJICHUS KUKOCTU B CETH

BBINONHATS TEXHONOTHMYECKHE DPErJIAMEHTHI OCMOTpPa, PEryIUPOBKU 0CO00 CIOKHOTO HACOCHOIO
000py/IoBaHusl, BOJOHAIIOPHBIX YCTPONCTB, KOHTPOJIBHO-M3MEPHUTENBHBIX HPHOOPOB, aBTOMATUKU H
MIPEJOXPAaHUTENBHBIX YCTPOUCTB

[IpuMeHATh JCHCTBYIONIHME TEXHOJOTHYCCKUE PErjaMEeHTHl MPU OOCTY)KUBAaHMUA HACOCHBIX CTAHITUI
(onmcTaHIUi, YCTaHOBOK), OOOpPYIOBaHHBIX HAcCOCAMH W TypOOHACOCAMH PAa3JIMYHBIX CHCTEM C
CYMMAapHOH MPOM3BOIUTEIHLHOCTHIO CBhIIe 15 000 Ky0. M/4 BOIBI U MYJIBIIBI

[TpumeHsTh NEHCTBYIOMIME TEXHOJIOTHYECKUE PETJIAMEHTHI MPU 00CIYXKMBaHHUH HACOCOB M HACOCHBIX
arperatoB B IIOJIEBBIX YCJOBHUSX, Ha CTPOMIUIONIANKAX M Ha IPOMBIIUICHHBIX Boxo3abopax c
MIPOU3BOIUTENBHOCTHIO cBBIIIE 5 000 Ky0. M/49 BOIIBI KaXK bl

HeobOxonumeie
3HAHUSA

Merto/p! IPOBEIEHHST UCIIBITAHUIA 00CITY)KHBAEMOT0 000PYIOBAHUS

[puHIHUIEl OeciepeOOHOM PadOThl HACOCOB MPHUBOIHBIX JIBUTATENEH, apMaTyphl U TPYOOIPOBOIOB

Croco0BI peryaupoBaHus 0co00 CII0KHOTO HACOCHOI'O 000PYIOBaHYs, BOIOHAIIOPHEIX YCTPONHCTB

IIK 5.2 J9kcmuyartanusi U 00CAy:KMBAaHHE CHJIOBBIX NPHBOJAOB M BCIOMOraTejJbHOI0
000pY10BAHUSI HACOCHBIX YCTAHOBOK 04€Hb BHICOKOM NMPOU3BOAUTEIbHOCTH

TpynoBble | 3aMeHa KOHTPOJIBHO-M3MEPUTEIBHBIX MIPHUOOPOB
ACHCTBHS HaJajika KOHTPOJIBHO-M3MEPUTENBHBIX IPHOOPOB U MPHOOPOB ABTOMATHUECCKOTO PETyIHPOBAHHS
OGcnyKuBaHHe 3IEKTPOOGOPYMOBAHUSI C aBTOMATHYSCKHM DErYIHPOBAaHHEM TEXHOIOTHIECKOTO
mporecca
HeoG6xoaumble | BBIMONHATS TEXHOJIOTMYECKUE PETTIAMEHTBI 3aMEHBI M HAJIaJIKU KOHTPOJILHO-M3MEPUTEIBHBIX IPUOOPOB
YMEHHA [MpumeHsATH ACHCTBYIONIME TEXHOJNOIMYECKUE pPErIaMEHThl ITIPH  OOCHY)KMBAaHWUHM CHJIOBBIX U
OCBETUTENILHBIX YCTAHOBOK
IIpuMeHSITh JEUCTBYIOIINE TEXHOIOIMYECKUE PErIAMEHTHI TIPH OOCIYKUBAHUU DIIEKTPOOOOPYI0BAHUS
C aBTOMAaTHYECKHM PEryJIUpOBaHHEM TEXHOIOTHIECKOro Mpolecca
HeoGxomumble | ABTOMATHKA U TeJIEMEXAHUKA OOCIYKUBAEMOI'O 000PYIOBAHHS
3HAHMSA

[Nonnas snexkTpuyeckas cxema 00CIy)KUBaeMOro 00beKTa (ydacTka)

TpeboBanust oxpanbl Tpynaa (IpU OOCITY)KUBAHUHU 3JIEKTPOYCTAHOBOK B 00beMe KBaTH(DUKAIIMOHHOW
rpynisl V) U IPOTHBONOKAPHOH 3aIUThI

CrocoObl HaJaIKd U PEMOHTA KOHTPOJIbHO-M3MEPUTEIBHBIX MIPHUOOPOB U MPUOOPOB aBTOMATUIECCKOTO
perynupoBaHus

IIK 5.3 BbisiBjIeHHMe HeHCIIPABHOCTEN,

PEMOHT HAaCOCOB, TPYOONPOBOAOB, CHJIOBBIX

NnpuBOAOB H BCIIOMOraTeJbHOIO 060py)1013a1mﬂ HACOCHBIX YCTAHOBOK O4Y€Hb BBICOKOM

IMPOU3BOJAUTEJIbHOCTH
Tpynossie BeisiBiieHue U ycTpaHeHHE HanOoIee CI0KHBIX Je(DeKTOB B HACOCHBIX YCTAaHOBKaX
AeHCTBUSA IIpoBepka u UCHBITaHKE IO HATPY3KOI OTPEMOHTHPOBAHHOTO 000PY/JOBAHHS
[IpoBepka u ycTpaHeHHE HEUCIPABHOCTEH B AIIEKTPOTEXHUIECKOM 000pYI10BAaHUU
CTpomoBka W TEpeMellleHHe HAcOCOB, apMaTypbl U JpYyrux rpy3oB Maccod cBeimie 10 000 xr c
MIOMOIIIBI0 TIOBEMHO-TPAHCIIOPTHBIX M CIIEIMATIBHBIX CPE/ICTB B Ipeenax pabodero mecra
HeoOxonnumble | BBIMONHATE NEHCTBYIONINE METOAMKH MPOBEPKU M MCHBITAHWH 11O HArpy3KOW OTPEMOHTHPOBAHHOIO
YMEHUS o0opynoBaHus
BbINONMHATE CTPOMOBKY U MEpEMEIIEHHUE HACOCOB, apMaTyphl U IPYTrUX I'py30B Maccoi cBbime 10 000
KI' C TIOMOIIIO ITOJJbEMHO-TPAaHCIIOPTHBIX U CHIENMANIBHBIX CPEJICTB B Mpejeaax padoyero Mecra
BBIABISTE M yCTpaHATh HanOoJIee CIOXKHBIE Ie(EKTHl B HACOCHBIX YCTaHOBKAX
BBIABISITE ¥ yCTpaHATH HEUCIIPABHOCTH B 3JIEKTPOTEXHUUECKOM 000PYIOBaHUH
HeobOxonumbie | OcHOBHBIE BUABI U CIIOCOOBI YCTPaHEHHsI HEUCIIPABHOCTEW B 3JIEKTPOTEXHMYECKOM 000pY/I0BaHUH
3HAHUS

HpaBI/ma 1 METOJIbI CTPOIIOBKH U NEPEMECIICHNA HACOCOB, apMaTyphbl U APYTUX I'PY30B MAacCoil CBBIIIE

28



10 000 xr ¢ mOMOIIBIO MOABEMHO-TPAHCIOPTHBIX U CHEIHUATIBHBIX CPEACTB

Crioco0BI BLISIBJICHUS U YCTpaHCHUA HanboJIeE CIIOKHBIX I[e(l)eKTOB B HACOCHBIX YCTaHOBKaXx

Crioco0bI MPOBEPKH U MCITBITAHUS [T0]] HATPY3KOW OTPEMOHTHPOBAHHOTO 000PY/I0BaHUS
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