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Kateropumsa cAyLLaTeAem
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TpeboBAHMS K YPOBHIO MOATOTOBKM (OOPA30BAHMIO M OBYYEHMIO)
NOCTYNAKOLLEIO Ha 0By4yeHME, HEOBXOAMMbBIE AAS OCBOEHMS MPOTPAMMBI
HopmMAQTHBHbIM CPOK OCBOEHMS MPOMPAMMBbI

Bua y4ebBHbIX 3aHATHUM, pabOT

MMAQHMPYEMbBIE PE3YALTATHI OBYYEHMS

XApAKTEPUCTUKA NPOFECCHUOHAABHOM AEATEABHOCTM

KaAeHAQPHbIM Y4eOHbIM rpadomK

OpraHM3aLMOHHO-MEeAQrorM4yeckme YCAOBKA
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Y4eOHbIM NAQH
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MNepeyeHb PEKOMEHAYEMbBIX YYEDHBIX M3AQHUM M3Y4AEMBIX B POAMKOX
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NMacnopT nporpammel

Hacrosuwime y4elHble MAQHbI M MPOrPAMMbl Pa3paboTaHbl Y AMNO «Y4ebHbin
ueHtp «WaHcy m NpeAHO3HOYEHbl AA9  MOBbLILLEHMS KBAAMAOUMKALMKM MEPCOHAAQ.
MPOorpAMMBbl ONPEAEANOT MMHUMAABHBIM OObEM 3HAHUM U YMEHUM, KOTOPBIMM AOAXKEH
OBAOAQTE  OMEPATOP MO MNOA3EMHOMY  PEMOHTY  CKBCXKMH  MNPU  3AHATMM
COOTBETCTBYIOLLLEM AOAXKHOCTM.
HopmaTuneBHO-npaBoBas OCHOBA pa3paboTkm y4eGHOro NAQHA U NPOrpamMmel:
ePeAePAAbHbIM 30KOH OT 19.12.2012 1. Ne273-P3 «O6 0b6pa3oBaHMM B PocCCUMCKOM
PeaepaLMMY;
e[Iprka3s MuHobpaszoBaHMs Poccum o1 2 moad 2013 roaa N 513 «O6 ytBEpPXKAEHMMU
MNepeyHs npodbecch PABOYMX, AOAXKHOCTEMN CAYXKALLLMXY;
ePA3biICHEHMA MO JOOPMMUPOBAHUIO MPUMEPHDBIX MNPOPAMM  NPOADECCHMOHAAbHbBIX
moayAen HMNO mn CMNO Ha ocHoBe PIOC HIMNO n PIrOC ClO, yTBEPXKAEHHbIX 28 CEeHTI0p4
2009 r. AenapTaOMeHTa TOCYAQPCTBEHHOM TMOAUTUKM U HOPMATMUBHO-FPOBOBOIO
PETYAUPOBAHMSA B Cdpepe 0BpA30BAHMSI M HAYKM PP;
e PeAepaAbHbIM 30KOH «O6 oxpaHe okpyxatoLlen cpeabh. Ne 7-P3 o1 10.01.02;
e EAVHBIM TOPUAOHO — KBOAMAOUKALMOHHbIM CMPABOYHMK PADOT 1 rnpodbeccu pabdoymx
(ETKC);
e CaHluH 2.4.3.1186-03 (COHUTAPHO-3MMAEMMOAOTMYECKME TPeB®OBAHMS K
OPraHn3aLMM Y4e€BOHO-NMPOM3BOACTBEHHOIO NPOLLECCA B.OOPA30BATEABHbIX YHPEXAEHMSIX
HAYOABHOTO NPOCOECCUOHAABHOTO OOPA30OBAHUY;
e [1puKka3 MuHTpyAaa Poccum o1 15.12.2020 N 903H "O6 ytBEPXXAEHUM [TPABMA MO OXPAHE
TPYAQ NPU SKCAAYATALMM DAEKTPOYCTAHOBOK';
e [1pmkas PoctexHaa3zopa o1 26.11.2020 N.461"0O6 y1BEPXAEHMM FOEAEPAABHBIX HOPM U
MPABMA B OBAACTU NPOMBILLAEHHOM 6e30NACHOCTM "MPAaBUAC BE30MACHOCTU OMACHbIX
MPOM3BOACTBEHHbIX OObLEKTOB, HO KOTOPbLIX MCHOAb3YIOTCS MOABEMHbBIE COOPYXEHMA'",;
MPABUAQ MPOTUBOMOXAPHOIO pexmuma B PP (B pea. NoCTaAHOBAEHUM [1DABUTEABCTBA PP
o1 17.02.2014 Ne 113, o1 23.06.2014 Ne 581);
e [TIPABMAQ MPOTUBOMOXAPHOIO PeEXMMma B PP (B pea. [NTOCTAHOBAEHMM TPABUTEALCTBA
PP o1 17.02.2014 Ne 113, 01/23.06.2014 Ne 581);
e[10OOECCHMOHAAbHbBIM CTAHAQPT «ONepaATOP NO MOA3EMHOMY PEMOHTY CKBAXKMHY;
e AOAXKHOCTHAS MHCTPYKUMA «ONepaTop MO MOAIEMHOMY PEMOHTY CKBOXKMHY.

LleAb peaAusaumu NpPOrpaAMMBbI: NMOA3EMHbBIM PEMOHT CKBOXKMH MO AODbINE
HEDTM M ra30 B 0OBEME TEKYLLLETO PEMOHTA

KaTeropusa CAyLiaTeAemn: GypuAbLLIMKM CKBODKMH M KOAOALLEB M POACTBEHHbIE
npodoeccum.

PopMa peasnsaumMm NPOrpAMMbI: O4HAS, O4YHO-3004HAS.

POPMBbI ATTECTALMMU: TEKyLLMIA KOHTPOAb, TMPOMEXYTOYHAS M  UTOroBAs
ATTECTALLMS.

TpeboBaHMA K YPOBHIO MOAroToBKM (OOGPA30BAHMIO U OBYy4YEHMIO)
nocTrtynamoLuwiero Ha 06yquue, HeobxoAuMbie AAST OCBOEHMUSA nporpammesli.
MNporpamma  paspaboTaHA  AA9  AMLL,  UMeoLLMX npodpoeccuio  «Onepartop Mo
MOA3EMHOMY PEMOHTY CKBOXKMH).

HopMAaTuBHbIN CPOK OCBOEHMA MPOrPAMMBI: HOPMATUBHAS TOYAOEMKOCTb
OBOy4yeHMs MO AQHHOM MNPOrPAMME — 172 AOKAAEMMYECKMX HYOCQA, BKAKOYOS BCE BMAbI
AYAMTOPHOM M BHEQAYAMUTOPHOMU (CAMOCTOITEABHOM) Y4EOHOM PABOTbI CAYLLATEAY, O
TAKXKE MNPAKTU4eCKoe obydYeHme.

Bua y4eOHbIX 3QHATHMU, PABOT: AeKUMM, KDYTAbIE CTOAbI, BbIE3AHBIE 3QHATUS,
KOHCYAbTALLMM, BbIMOAHEHME ATTECTALMOHHOM PABOTHI.



MAaHUpyeMmble pe3yAbTAaTbl Oby4YeHus

O6wme komneteHuun (OK):
o[IO3HOKOMMUTb  CAYLLATEAEM C  TEOPETUYECKMMM  MOHATUIMM U OCHOBAMM
MNPOJOECCUOHAABHOM AEATEABHOCTH;
e CPOPMMPOBATL HOBLIKM OCDOPMAEHUT TEXHMHECKOU AOKYMEHTALLMM;
eOpPraHM3oBbIBATE COOCTBEHHYIO AEATEABHOCTb, MCXOAN M3 LEAM U Crnocobos ee
AOCTMXKEHMS, OMPEAEAEHHBIX PYKOBOAUTEAEM;
¢ AHOAM3MPOBATL PABOHYIO CUTYALLMIO, OCYLLLECTBASTh TEKYLLLMM U UTOTOBLIM KOHTPOAD,
OLLEHKY U KOPPEKUMIO COBOCTBEHHOM AE9TEAbHOCTM, HECTM OTBETCTBEHHOCTb 3a
PE3YAbTATHI CBOEM PADOTHI;
¢ OCYLLLECTBASTb MOUCK MHADOPMALMM, HEOBXOAMMOM AAS DCPAOEKTUBHOTO BbIMOAHEHMS
NPOdOECCUOHAAbHbIX 30AQN;
¢ ICMNOABb30BATH MHAOOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOAOTMM B
MNPOdOECCUOHAABHOM AEATEABHOCTH;
ePABOTATL B KOMAHAE, 3AMEKTMBHO OOLLATLCA C KOAAETAMM, PYKOBOACTBOM,
KAMEHTAMM.

MpocpeccrnoHarbHbie komnetTeHumn (MK):
¢ [IPOM3BOAUTL TEXHUYECKOE OBCAYXXMBAHME OBOPYAOBOHUS, CPEACTB MEXAHU3ALMM U
OBTOMATM3ALMM CMYCKOMOABEMHbBIX ONMEPALMN.
¢ [IPOM3BOAMTE  MPOMBIBKY  3KCMAYATALMOHHOM KOAOHHBI  4epe3  HACOCHO-
KOMMPECCOPHbIE TPYObI U MHCTPYMEHT.
¢ KOHTPOAMPOBATb KAYECTBO MOATOTOBKM CKBODKMHBI K MPOCTPEACYHBIM PABOTAM U
reodU3NIECKMM MCCAEAOBAHUSIM.
e[IPOM3BOAUTL  TEXHMYECKOE OOCAYXMBAHME, . COOPKY M  PA3OOPKYy YCTbEBOro
0B0OPYAOBAHMI CKBAXKMH MPU PA3AMYHBIX CNOCOOAX SKCMNAYATALMM.
e PACCTABAATH 1 OOBA3bIBATL MEPEABUMXKHbBIE ArPErATbl, COOPY>KEHUI U KOHATHYIO TEXHUKY.
eBbLIMOAHATE  PaB®OTbl MO BOGCTAHOBAEHMIO UM YBEAMHMEHMIO  MPUEMMCTOCTU
HOrHETATEAbHbIX CKBC>KMH.

XapakTepucTuka npogpecCMOHAAbHOU AEATEABHOCTH

O6AacTb NpPOCPECCHMOHAABHOU AEATEAbHOCTM: TMpOBeAEHME paboT npu
KOMUTOABHOM U MOA3EMHOM PEMOHTE CKBAXKMH, OCBOEHUE CKBAXKMH, OOCAY>KMBAHME U
IKCNAYaATALUMA OBOPYAOBAHUAAIOABEMHBIX MEXAHU3IMOB M COOPYXKEHMM, KOHTPOABHO-
M3MEPUTEAbHbBIX MPUBOPOB MOA PYKOBOACTBOM AMLL TEXHUYECKOTO HOA30PA.

O61beKTbl.NPOPECCUOHAABHON AEATEABHOCTH:
¢ ODOPYAOBAHME, . MHCTPYMEHT U MPUCNOCODAEHMS, MPUMEHAEMbBIE MPU PEMOHTE
CKBOXKMH;
e OypoBOE OOOPYAOBAHUE;
e MEPEABMKHBIE MOABEMHBIE COOPYXEHMA M MEXAHM3MbI, MOABEMHO-TPAHCMOPTHOE
0DOPYAOBAHME;
¢ KOHTPOAbHO-M3MEPUTEAbHBIE MPUBOPDI;
e TEXHOAOMMYECKME MPOLLECChl KAMUTAABHOTO UM MOA3EMHOIO PEMOHTA  CKBOXKMH,
OCBOEHME CKBOXKMH;
¢ MPOMBIBOYHbBIE >XMAKOCTM WM PACTBOPbLI, TAMMOHUPYIOLLME CMECHU, XUMMYECKME
PEQAreHThI.

Bua npodhecCHMOHAAbLHOU AEATEAbHOCTHU: TEKYLLMM MOA3EMHbBIM  PEMOHT

CKBODKMH AAS AODbBINM HECDTH, FTA3A M TA30BOTO KOHAEHCATA



KaaeHAQpHbIN y4ebHbIN rpachuk:

Y4eOHble 30HATMS B PAMKAX MNPOJPECCUOHAABHOIO OBOYyYEeHMS MPOBOAITCS B
TEYEHUE BCEro KOAEHAQPHOIO roaAd (C YH4ETOM BBIXOAHBIX M MPA3AHMYHBIX AHEM), MO
MEPE KOMIMAEKTOBAHUSA TPYMM, B pPexXmMme 6b-AHEBHOM y4ebHOM Heaean. CTpykTypa
KOAEHAQPHOTO y4eBHOro rpadomka yKasbiBAET MOCAEAOBATEABHOCTb PEAAM3ALMM
NPOTPOMMBI  MPOCPECCHUMOHOABHOTO  ODY4YEHMA MO  HEAEAIM [/  AHIM, BKAKOYQS
Teopetmyeckoe OBydYeHMEe, CAMOCTOATEABHYIO PABOTY CAYLLATEAEM WM UTOTOBYIO
arrectaumio. MAKCUMMAABHAS y4€OHAS HArPYy3ka 8 4aCOB B A€Hb. [10 COrAQCOBAHMIO C
30KA34YMKOM OBPA30BATEABHBIX YCAYT AOMYCKAETCH MNPOBEAEHME 3AHATUM B BbIXOAHBIE U
NPA3AHWYHBIE AHM.

HeAeAu 1 HeAeAsd

AHMU 1 2 3 4 5 6

KOA-BO YOCOB 6/2 6/2 4/2 4/2 4/2 4/2

TO/CP | TO/CP | TO/CP | TO/CP | TO/CP | TO/CP

HeAeAu 2 HeAeAn

AHU 1 2 3 4 5 [

KOA-BO YOCOB 4/2 2/2 4/2 4/2 4/2 4/2

TO/CP | TO/IMA | TO/CP | TO/CP | TO/CP | TO/CP

HeAeAU 3 HeaAeAq

AHU 1 2 3 4 5 [

KOA-BO YQCOB 6 6 6 6 6 6
TO no MO no Mo no

HeAeAU 4 HeaeAq

AHU 1 2 3 4 5 [

KOA-BO YOCOB 6 6 6 6 6 6
Mo no Mo no Mo no

HeAeAU 5 HeaeAs

AHU 1 2 3 4 5 [

KOA-BO YOCOB 6 4 4 4 4 4
no no no no K oK

TO — TeopeTuyeckoe obyyeHme

NO — npakTnyeckoe obyyeHme

K- KOHCYAbTQLLMA

MA- MPOMEXYTOYHAS ATTECTALLMA
K= 3K3ameH KBOAMAOUKALMOHHBIM
CP — camocToaTeAbHas paboTta

OpraHu3auMOHHO-NEeAdrort4eCKkne yCAOBUS

Kaaposoe obecne4vyeHue. PeaAmsaumio MPOrPAMMGBI OCYLLLECTBASIOT
NPEnOAQBATEAM, MMEIOLLME CPEAHEe-CMEeLUMAAbHOE, BbiCLLee OOpPA30BAHME MO
MNPOMOUAID  MPEMOAOBAEMOrO MPEAMETA, AOMOAHUTEABHOE MNPOXECCHUOHAABHOE
OBPA30BAHME MO HAMNPABAEHUIO AEFITEABHOCTM OPFAHM3ALMM UM ATTECTOBAHHbLIE B
YCTOHOBAEHHOM MOPSAKE.

Y4yebHO-MeToAN4YecKkOoe obecnevyeHne TMO3BOAIET PEAAM3OBATL OCHOBHOE
COAEPXAHME MPONPAMMHOIO MATEPUAAO U OTPAXKAET COAEPXKAHME MOAFOTOBKM MO
npodoeccuu.




NHODOPMAUMOHHO-OUDBAMOTEYHBIM  DOHA Y4EOHOITO LEHTPA YKOMMAEKTOBAH
MEYATHbIMM U DAEKTPOHHbBIMKM M3AQHUIMM Y4EOHOM AUTEPATYPLI MO NPENOACBAEMOMY
npeAmeTy. AA9 CAOMOCTOSTEAbHbIX 3AHATUM B PAMKAX KYPCO CAYLLATEAIM BbIAQETCH
KOMMAEKT HOPMATUBHbBIX AOKYMEHTOB HO SAEKTPOHHOM HOCUTEAE.

AN KOHTPOAS OCBOEHMS MPOrPAMMbI  OBYHAKOLLMMMCE UM COOTBETCTBMS
PE3YABTATOB OCBOEHMA 3Q4BAEHHBIM LLEAIM OBYYEHMA MCMOAB3YIOTCH OLLEHOYHbIE
MATEPUAABI MPU MPOBEAEHMU MNPOBEPKM 3HAHMKM. OPraHm3aumg MNpPoOBEPKM 3HOHMM
OCYLLLECTBASETCS B COOTBETCTBMM C KOAEHAQPHbBIM YH4EDOHbBIM rPACOUKOM.

MaTepuaabHO-TexXHH4Yeckoe obecnevyeHne ob6pa3oBATEABHOIo NpoLueccd.

MaTepPUAABHO-TEXHUYECKAS oa3a COOTBETCTBYET AENCTBYIOLLIMM
MNPOTUBOMOXAPHbLIM, CAHUTAPHO-IMUMAEMUOAOTUHECKMM MPABUMAOM M _HOPMAM U
obecneymaet npoBEAEHME BCEX BMAOB ANCUMMNAMHAPHOM MOAFOTOBKM,
MNPEAYCMOTPEHHbIX Y4€OHbIM MACHOM.
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OueHoYHbIe MATEePUAAbI U UHbI€ KOMIOHEeHTbI

KOHTPOAb 1 OLLeHKQ pe3yAbTATOB OCBOEHMS NPOrPaMMbI
B npouecce peaam3aumm MNPOrpPAMMbl MPOBOAMTCS TEKYLWMH KOHTPOAb O

PE3YABTATOM OCBOEHMA AMCLMIMAUH, MPOMEXYTOYHAS ATTeCTAUMA CAYLLATEAEN B
doopme 304eToB. K MpOMEXYTOYHOM ATTECTALMM AOMYCKAKOTCH CAYLLUATEAM, YCMELLHO
OCBOMBLUME MPOrPAMMY COOTBETCTBYIOLLLEN AMCLMMNAMHBI (MOAYAS) UM BbIMOAHMBLUME
npaktmyeckme pabotbl. 3AYET - NPOBOAMTCH B MUCBMEHHOM CDOPME MAM B DOPME
cobeceaAOBAHUS. AOMYCKAETCH NPOBEAEHMNE TECTUPOBAHMUS, BbIMOAHEHUE KOHTPOABHOM

PABOThHI U 3ALLLUTA AOKACQAOB. 6



K wmToroBom Qrrectaumm AOMYCKAKTCS AMLQ, YCMELUHO BbIMOAHMBLLUME BCE
DAEMEHTbI Y4EOHOTO MAQHA, TPEBOOBAHMS, MPEAYCMOTPEHHbBIE NPOTPAMMON U YCNELLIHO
MPOLUEALLME MPOMEXKXYTOYHYIO ATTECTALLMIO.

UToroBas arrecTaums NpPoOBOAMTCS B POPME KBAAMAOUKALMOHHOIO 3K3AMEHA
CMNEeUMAAbHOM  ATTECTALMOHHOM  KOMWMCCHMEM,  PE3IYAbTATHI  PADBOTbI  KOTOPOM
OCOOPMAAOTCH MPOTOKOAOM.

ATTEeCTALUMOHHON KOMMCCHEN NPOBOANTCSA OLLEHKA OCBOEHHbIX 0By4YaIoLLMMUCSH
NPoPeCCMOHAAbHbIX KOMMETEeHUMN B COOTBETCTBUM C COIFAAQCOBAHHbIMM C
PaboOTOAQTEAIMHN KPUTEPUIMH, YTBEPIKAEHHbIMU OBPA3OBATEAbHbLIM YYPEXKAEHNEM.
Bua, MOPAAOK M KPUTEPUMMU OLLEHOK MTOTOBOM QTTECTALMM OMPEAEAIOTCS. YHeOHOM
OPraHM3aUMEN COAMOCTOITEABHO. B COCTOB QTTECTALUMOHHOM KOMMCCMM AOAXHbI
BXOAMTb: MPEACEAATEAD; YAEHbI KOMMUCCUM.

Bonpockl, He HalwleaAlume CBOErO OTPAXKEHMS B  AQHHOM ' [1IPOrPAMME,
PEAAMEHTUPYIOTCS AOKOAbHbIMM HOPMATHUBHBIMM QKTAMM Yy4€BOHOro LLEHTPA.

KBAAUPUKALUNOHHAA XAPAKTEPUCTUKA
Mpodeccus - onepaTop NO NOA3IEMHOMY PEMOHTY CKBAXXUH

Ksaaudoukaumsa — 6-u paspsia - Npuv MNOA3EMHOM PEMOHTE. CKBOXMH Il kateropmm
CAOXHOCTH
TpebyeTcsa cpeaHee npoeCcCUOHAAbHOE Oby4YeHne

XapakTtepuctuka pabor:

¢ BbinOAHEHME PABOT MO NOAZEMHOMY PEMOHTY CKBODKMH.

e CMEHAO OAHOPAAHOIO U ABYXPSAHOINO AMCDOTOB; 3AMNAPAOUHEHHbIX TPYO, TAYOMHHbIX
HOCOCOB, OBOPYAOBAHMS PA3AEABHOM SKCHIAYATALMM, TA3AMADTHBIX KAQMOHOB.

e I3MEHEHME NOTPYXXEHMA TAYOUHHbBIX HOCOCOB, AMKBMAQALMS OOPbLIBOB, OTBOPOTOB LLUTAHT,
AOBMAbHbIE PABOTLI MO M3BAEYEHMIO MHCTRYMEHTA M MPOBOAOKM.

¢ [TDOMBIBKO HMXKHETO KAQMAHA FAYOMHHOTO HOCOCA M MAYHXEPAd.

e Pa3bopKa 1 YUCTKA FA30BbIX M MECOYHbIX IKOPEMN.

¢ [TDOMBIBKA, YUCTKA CKBAXKMH. OT MECYAHbIX MPOBOK, TAMHUCTOrO PACTBOPA; MPOMBIBKA
CKBOXKMH rops4en HedoTbio U APYTMMU XMMUYECKMMU PEATEHTAMM.

o AMKBMAQUMS TUARATHBIX MNPOBOK B CTBOAE CKBOXMH, OYMCTKA 3KCMAYATALMOHHOM
KOAOHHbI U HOCOCHO-KOMAPECCOPHbBIX TPYD OT NAPACOUHA, OTAOXKEHMM COAEMN U CMOA.
¢ LLIGBAOHUMPOBAHME CKBOXKMH C OTOMBKOM 30004.

e [lepeBOA CKBAXKMH € OAHOTO CNOCOBA SKCMAYATALLMM HO APYTOM.

e[IOATOTOBKA,  CKBOKMH K  MPOCTPEAOYHBIM  PABOTOM U TEOOU3IMYECKMM
MCCAEAOBOHUSIM.

e YCTOHOBKA MU MU3BAEYEHME NMPUEMHBIX KAOMAHOB M OTCEKATEAEN.

¢ 3QKPBITME M  OTKPbITME KAQMAHOB LMPKYAILMOHHBIX MEXAHMYECKMX; OMNPECCOBKA
MOA3EMHOTO OBOPYAOBAHMA CKBOXKMH.

e COOpPKA M pa3bopka yCTbeBOro OOOPYAOBAHMA CKBOXKMH MPU PA3AMYHBIX CMOCODBAX
SKCMAYATALMM.

e OCyLLLECTBAEHME MPOTJOUAAKTMHECKOTO YXOAQ 30 ODOPYAOBOHMEM N MHCTRYMEHTOM,
MHAMKOTOPOM BECA.

e Y4aCTME B MOrPY304HO-PA3rPY304HbIX PABOTAX, CBA3AHHbBIX C MOA3EMHBIM PEMOHTOM
CKBODKMH.

eBbimOAHEHME  pPABOT MO  BOCCTAHOBAEHMIO UM YBEAMMEHMIO  MPUEMMCTOCTM
HOrHETATEAbHbIX CKBOXKMH.

¢ YCTOHOBKQ U KPEMAEHME MEPEABMXKHBIX ArPEraToB, COOPY>KEHMIM M KAHATHOM TEXHMKM.
.



eHO MPOMBICAQX, TAE OTCYTCTBYIOT MOATOTOBMUTEAbHbIE OPUIaAbI, BbIMOAHEHME BCEX
PABOT, CBA3AHHbLIX C YCTAHOBKOM MOABEMHbIX COOPYXEHMM U MPOBEAEHMEM NOACODHO-
BCMOMOIATEAbHbIX PABOT (MOATOTOBKOM CKBAXKMH K PEMOHTY, TAYLUEHME CKBOXKMH U T.A.).
¢ [TOAKAIOHEHME U OTKAIOYEHUE DAEKTPOODOPYAOBOHMA U OCBETUTEABHOM AMMNAPATYPSI
HQ CKBODKMHAX, OCHALLLEHHbIX LLITENCEAbHbIMM PA3BEMAMM.

¢ YNPOBAEHME KOHATHOM TEXHMKOMN.

Oneparop rno nOA3EMHOMY PEMOHTY CKBAXKMH AOAXKEH 3HATb:

e CNOCOObI SKCMNAYATALMM CKBAXKMH;

® KOHCTPYKLLMM FA30BbIX, HEADTAHbIX M HArHETATEAbHbIX CKBOXKMH;

¢ TEXHOAOTUIO MPOM3BOACTBA MOA3EMHOIO PEMOHTA, OCBOEHMUS U TAYLLEHUS CKBOXKMH
MpPU BCEX CMOCOBAX SKCMAYATALMM;

e HO3HAYEHME, YCTPOMCTBO U MPABUAQ SKCMNAYATALMM MOABEMHbBIX COOPYXKEHMIA (BbILLIKM,
MQ4Tbl), TOAEBOM CUCTEMbI M €€ IAEMEHTOB, TAYOMHHBIX HACOCOB, FA3AMADTHbBIX
KAQMAOHOB, KOHATHOM TEXHUKM, MPUMEHSEMbIX MPU MOAIEMHOM PEMOHTE CKBOXKMH;

¢ YCTPOMCTBO M MPUHLMMN AEUCTBUS CABTOMATOB AA MEXAHMYECKOIO.  CBMHYMBAHMA WU
PA3BMHYMBAHMSA HACOCHO-KOMMPECCOPHBIX TPYO M LUTAHI, KAOEAEHAMATHIBATEAS,
MHAMKATOPA BECQ;

e HAO3HOYEHME U YCTPOMCTBO CPEACTB MEXAHM3OUMUM K. OBTOMATU3ALMM  CMNYCKO-
MOABEMHbIX ONePaALMM;

® OCHOBHbIE CBEAEHMUS O TMAPO - U MHEBMOCUCTEMAX U MX YCTPOMCTBE;

e CrNoCcoObl 3KCMAYATAUMM M PACYET OCHACTKM TAAEBOM CUCTEMbI B 30BUMCUMMOCTU OT
MOAHUMAEMOTO FPY3a;

® AOMYCTUMbIE HATPY3KM M CKOPOCTM MPU BbINOAHEHMU. KAHATHbIX PABOT;

eyCTOPOMCTBA M MNPCABUMAQ  YCTAHOBKM  MPOTMBOBLIOPOCOBOIO  OBOOPYAOBAHMS
(MAAOraBAPUTHBIX MPEBEHTOPOB);

¢ YCTPOUCTBO, OBOCAYXMBAHUE TUAPOBAMHECKOM TAYOMHHOM AeBEAKM U TIOOMHIOBOM
YCTOHOBKM, CNOCOObI YIPABAEHUS MMMU;

® TUMbl FA30MNECOYHbIX IKOPEM U UX MOUMEHEHUE;

¢ BUAbl MHCTPYMEHTOB, MPUMEHSEMbIX MPU MOA3EMHOM PEMOHTE CKBAXMH, M MPABUAC
MOAb3OBAHMS UMM;

® AOMYCTUMbIE CKOPOCTK CHYCKOMOABEMA TPYD U LUTAHT NPU PA3ZAMYHOM OCHACTKE M
PA3AMYHOM CKBODKMHHOM ODOPYAOBAHMM;

e DACHET MPOLLECCA NPOMbIBKM MECHAHOM NPOOKU;

e AEVCTBYIOLLIME MHCTPYKTUBHbIE KAPTbI PALMOHAABHOM OPIAHU3ALMU TPYAQ;

¢ MNP OBUAC TIOAKAIOHEHMSA CTOHKO-KAYAAKM, OCBETUTEABHOM ANMNAPATYPbI.



YYEBHbIXA NAAH

NPOrpammbl NOBbILLEHUS KBAAMdOUKALMK pabBoumnx no npodoeccuu:

«OnepaTop No NOA3IEMHOMY PEMOHTY CKBOXKUH)

6-ro paspsaa

No CoaepxdaHue KoA-BO
B 4yacos
| | TeopeTudeckoe oby4yeHue 88
Il | NpakTuyeckoe obyyeHue 84
UTOTO: 172
YYEBHO-TEMATUYECKUIA NAAH
TeopeTU4eckoro oby4yeHus
Ne KoA-Bo fpomesxy
Tema TOYHasA
n/n Yyacos
aTTecTay
nusa
1 | BeeaeHue 2
2 | Coaep>XAHME BbIMOAHIEMOM PABOTHI (TPYAOBLIE OYHKLIMM) 4
3 | OCHOBbI MPOMBILLAEHHOM BE30NACHOCTH 2
4 | [TPOM3BOACTBEHHAS COHUTAPUS U [UTMEHA TPYAQ PABOYMX. 4
OKQ3aHWE NEPBOM MOMOLLLA
5 | ObLLEenpodeCCUMOHAAbHBIM KYPC 10 3a4et
6 | OCHOBbI HECPTAHOTO AEAQ 10
7 | UccAaeprOoBOHME HEQDTAHBIX CKBOXKMH 8
8 | KanUTaAbHbIM. PEMOHT CKBOXKMH 6
9 | ObopyaOBAHME, MHCTPYMEHT % NPUCNOCOBAEHMS, 10
NPUMEHIEMbBIE NPU MOAZEMHOM PEMOHTE CKBOXKMH
10 | TEXHOAOTMS MOA3EMHOIO PEMOHTA CKBOXKMH 14
11 | FTMAPQBAMYECKMM PA3PBLIB MAACTA U KMCAOTHAS 00paboTka 8
CKBOXKMH
12 | OXpAHO OKPY>XAOLLLEN CPEAbI 2
KoHcyAbTALLMM 4
KBOAMAOMKALMOHHbBIM DK3AMEH 4
UTOTIO: 88




Tema 1. BBeaAeHue

AOOBbIHO HECPTU — UCTOPUYECKAS CMPABKA, COBPEMEHHOE COCTOSHME. 3HAYEHUE
npodoeccuu.

O3HOKOMAEHME C NPOrPAMMOM oBy4eHms 7 KBOAMCPUKALLMOHHOM
XAPAKTEPUCTUKOM.

Tema 2. CoaepXaHue BbINMOAHAEMOU paboTbl (TPYAOBble cPyHKLLUK)

O6cAyxuBaHne o60pyAOBaHUA Npu Bcex cnocobax Aobbi4mn HedhTH 1 rasa.

[ToAroToBKa 060PYAOBAHMSA AN AOBLIYM HEQDTU M FA3Q K TEKYLLIEMY MOAZEMHOMY
PEMOHTY. [MPOBEPKA MCMNPABHOCTM M KOMMAEKTHOCTM OOOPYAOBAHMA AAS AOObLIYM
HeddTM M r1a3d. [lIOArOTOBKA OOOPYAOBAHMA, MHCTRYMEHTA, MNPUCNOCODAEHUM U
M3MEPUTEABHBIX MPUBOPOB K DKCMNAYATAUUMM. PACCTAHOBKA OOOPYAOBAHMS HO KYCTOBOM
MAOLLLOAKE. MOHTOX MHCTPYMEHTOB U MPUCNOCODBAEHUI (B TOM YUCAE HA KOHCTPRYKLLMAX
NOABEMHOTIO Arperata) AAf AOBbIMM HEJDTH U Ta3A.

TexHn4eckoe OBCAYXXMBAHME OOOPYAOBAHMUSA AN AOBLIYM —HEDTM U a3q.
BbINOAHEHME MPOMUACKTMHECKOTO YXOAQ 30 ODOPYAOBOHUEM U MHCTPRYMEHTOM AAS
AOObIYM HEADTM U TA3A. BEINOAHEHME TEKYLLLETO PEMOHTA OBOPYAOBAHMI U MHCTPYMEHTA
HQ CKBOXKMHE. YNPABAEHME OOOPYAOBOHMEM U MEXAHUIMAMM MPU TEXHOAOTMHECKMX
onepauUmaX MOA3EMHOIO PEMOHTA CKBAXKMHBI.

MpoBeAeHMe TeKyLLEro NnoA3€MHOIo PEMOHTA CKBAXKMHbI.

BbimoAHEHME NepeAnCAOKALMM OBOPYAOBAHMA AN AODbLIYM HEQDTH M rA3Q.
NMOArOTOBKAO OOOPYAOBOHMSA, MEXAHM3IMOB M MHCTRYMEHTA AAS AODLIYM HECQDTM U TA3a K
nepeAmMcAoKaumm. MNpoBepka M OCMOTP TRAHCMOPTHBLIX Y3AOB OOOPYAOBAHUS AAS
AODbIMM  HedPTM UM ra3a. OCYLLECTBAEHME  MOrPY304HO-PA3rPY304HbIX  PABOT
OBOOPYAOBAHMSA AAS AODBINM HEADTM M ra3a NPM NEPEANCAOKALLMMA.

[TOArOTOBKQ YCTbS CKBAXMHBI'K MOOBEAEHUIO PEMOHTHbIX PABOT B COOTBETCTBMM C
XAQPAKTEPOM PEMOHTA U _KOHCTPYKUMEN KOAOHHbLI TRYO 1 wwitaHr. OCHALLeEHWe
PABOYEro NPOCTPAHCTBA. BbIMOAHEHNE MOATOTOBUTEABHbBIX TEXHOAOTUYECKMX ONEPALLMM.
MMOArOTOBKA HACOCHO-KOMRAPECCOPHBIX TPYD M LUTAHTOBLIX KOMMOHOBOK. BbiIMOAHEHME
MOHTOXA (AEMOHTOXXA) AFperard NOA3EMHOTO PEMOHTA.

[IOOBEAEHME ™ TAYLLIEHMS, PA3PSIAKM, MOOMbIBKM CKBAXKMHBI. OCYLLECTBAEHME
MPOMbIBKM  CKBAXKMHbI. . OCYLLIECTBAEHME  PA3PIAKM  CKBOXKMHbI.  OCYLLLECTBAEHME
FAYLLIEHMS CKBOXKMHBI.

[TposeaeHMe . onepaumi N0 MNOAIEMHOMY PEMOHTY CKBAXMHbLI. OCHAOLLLEHWE
CKBOXKMHbI RPW BBOAE B O3KCNAYyATALMIO. [1epeBOA CKBAXMHbI HA ApPYyron cnocob
SKCNAYOTALMKM. PEMOHT CKBOXKMH MEXAHM3MPOBAHHOM AODbLIMM. PEMOHT GOOHTAHHBIX M
FA3AMAOTHBIX CKBODKMH.

[lpoBeaEHME  COELMAAbHbIX — ONepauMu  fApW  MOA3EMHOM  PEMOHTE.
OCyLLECTBAEHNE MOAFOTOBUTEABHBIX TEXHOAOTMYECKMX ONEPALMM MO MHTEHCUADMKALLMM
AODbBIMM HECPTU U1 Ta3a. [peAynpexXAeHUe U AMKBUMAQUMA OCAOXHEHUM B MNpouecce
MOA3EMHOITO PEMOHTA CKBAXMHbI. AUKBUMAALIME QBAPUM MPM MOAZEMHOM PEMOHTE
CKBO>KMHbI. KOHTPOAb COCTOSHMSA CKBAXKMH MPU PEMOHTE.

PykoBOACTBO AeMCTBUAMM ONEPATOPOB 6BoAee HU3KOU KBAAMCOUKALMMN.

YnpaeaeHue NepCOHOAOM MNpU  MPOBEAEHMM PABOT MOA3EMHOIO PEMOHTA
CKBOXXMH. KoopamHaums paboTbl ONepaTtopoB BoAee HUM3KOM KBOAMAOUKALMM C YHETOM
TEKYLLIMX 30AQY MO BEAEHMIO TEXHOAOTMHECKOrO MPOLLECCA M MO MPOU3BOACTBEHHOM
HEOBXOAMMOCTU. [IAQHMPOBAHME PABOTBI M MOCTAHOBKA MPOM3BOACTBEHHBIX 30AQH
ONepaATOPAM, KOHTPOAb MX BbIMOAHEHUS. OTPABOTKA C MOAYMHEHHBIM MEPCOHOAOM
AEMCTBMM MO MAQHY AUKBUAQLMM OCAOXKHEHMM 1 ABAPUNA. 10




[Toka3 6e30NACHbIX MPUEMOB MPU  BbIMOAHEHUM TEXHOAOIMHECKMX _ONepaLmm
MOA3EMHOIO PEMOHTA CKBAXKMH. AEMOHCTRALMS HA NPAKTMKE ©E30MACHbIX MPUEMOB
MPW BbINMOAHEHUM ONEPALMM MOAZEMHOTO PEMOHTA CKBAXKMH MEPCOHAAY, CTOXKEPAM U
MNPAKTUKAHTAM. KOHTPOAb BbINMTOAHEHMS ONMEPATOPAMM BE30MACHBIX MPEUEMOB M HOBLIKOB
PABOTHI NPU MCIOAHEHUM TEXHOAOTUYECKMX ONMEPALMM MOAZEMHOTO PEMOHTA CKBOXKMH.

Tema 3. OCHOBbI NPOMBbILLAEHHOU 6€30NACHOCTHU

Kateropmm onacHbIX MPOU3BOACTBEHHbIX OOBLEKTOB.

Kpoutepum otHeceHms OBObekTOB K KATErOPMM OMACHbIX MNPOU3BOACTBEHHbIX
ODObLEKTOB. MeToAMYECKME  PEKOMEHAAUMM MO MAEHTUADUMKALMM. . OMACHbIX
MPOM3BOACTBEHHbIX OObEKTOB.

OBA30HHOCTM OPraHM3AUMM MO O0BecneyeHUo NPOMBbILLAEHHOM H6E30MACHOCTU U
OXPAHbI  TPpyad  Ha  npeanpudtin.  OB43QHHOCTM  PABOTHUMKOB — “OFMACHOrO
MPOU3BOACTBEHHOTO  00ObeKkTa. OTBETCTBEHHOCTb  OPraHM3AUMKM . 30  HAPYLLEHME
TPEBOOBAHMIM MPOMBbILLAEHHOM BE30MACHOCTU M OXPAHbI TPYAQ.

MPABMAG OPraHM3ALMM U OCYLLLECTBAEHMS MPOU3BOACTBEHHOFO KOHTPOAS  HOA
COBOAIOAEHMEM  TPEOOBAHMM  MPOMBILLAEHHOM  BE30RAACHOCTM HO  OMNACHOM
MPOU3BOACTBEHHOM ODbBEKTE.

Kaaccudomkaumsa asapuim. [OpPAAOK PACCAEAOBOHKMS ~ABAPUMK. TEXHUMYECKOE
PACCAEAOBOHME U YHET ABAPUM, HE MOBAEKLLMX 3Q.COOOM HECHACTHbIX CAY4YOEB.

MPOU3BOACTBEHHDBIM TPABMATU3M. OPIAOK PACCAEAOBAHUI HECHACTHbBIX CAY4OEB
HQ NPOM3BOACTBE. [IOPIAOK M BMAbl ~“BO3MELLEHMS PADOTOAQTEAIM  BPEAQ,
MPUYUHEHHOTO PABOTHUMKAM YBEYLS, NMPOAOECCUOHAABHBIM 3AOOAEBAHMAM MAM MHbBIM
MOBPEXAEHNEM 3A0POBbS.

AENCTBUY PYKOBOAMTEAEM M CHOEUMOAMCTOB OPraHM3ALMM MNPM ABAPUEX M MNpm
BO3HWMKHOBEHMM HECYACTHbIX CAY4QEB. TPEOOBAHMS MPOMBILLAEHHOM BE30MNACHOCTM MO
FOTOBHOCTM K AEMCTBMAM MO AOKOQAM3ALLMM M AMKBUAQLIMM MOCAEACTBMM QBAPUIMA HA
OMACHOM MNPOU3BOACTBEHHOM OObEKTE.

Tema 4. pon3BOACTBEHHAS CAOHUTAPUS U TMTUEHA TPYAd paboumnx.
Oka3aHue NepBOoM NOMOLLLU

30AQ4M NPOMU3BOACTBEHHOM CAHUTAPKMU. OCHOBHbIE MOHATUS O TUTMEHE TpyAad, 0O
YTOMASEMOCTI. . PEXMM ~ paboydero AH4. 3HAYEHME  MPOABUABHOIO  OCBELLLEHMUS
MOMELLEHMN N PABOHMUX-MECT. BAMIHME METEOPOAOTUYECKMX YCAOBMM HA OPraHM3M
yeAoBeKd.” CpPeACTBA MHAMBUAYOABHOM 3ALLMTEI OPrOHOB  AbIXQHMS, 3PEHM, CAYXQ.
CpeACiBA  30LLUTbI TOAOBbI M PYK. [TOPIAOK BbIAQYM, WMCMOAB3OBAHUA UM XPAHEHMUS
CMEUOAEXABI, CNeLobyBUM 1 MPEAOXPAHUTEAbHBIX MPOUCNOCOOAEHUN.

BpeaHOE BO3AEMCTBME LUYMO UM BMOPALMKM HO OPraHM3M 4eAoBeKd, ©opbba c
LLIYMOM U BUDpALLMEMN.

CAHUTAPHO-ObITOBbIE MOMELLEHMS HA TEPPUTOPUM MPOMBILLAEHHOTO 0OOBbEKTA.
AMYHQAY TMTMEHA paboyero.

MeanumHCKOEe ODCAYXXMBAHME HA NPEANPUATUN.

MNoHATME O  MNPOWU3BOACTBEHHOM  TPABMATM3IME M MNPOdOECCHMOHAABHbIX
3000AEBAHMIX. [TpeAYNPEXAEHUE YLLMOOB, TPOABM.

OKa3aHME NepBOM MOMOLLLM NPU NEPEAOMAX, BbIBUXAX, 3ACOPEHUM TAQ3, OXKOrax,
OTPABAEHMUIX, OBOMOPOXKEHMAX. HOAOXKEHUE XIYTOB M MOBA30OK, OCTAHOBKO KPOBOTEYEHMS.
OKa3aHWE MEPBOM MOMOLLM MPU MOPOAXKEHUMN DAEKTPUMHECKMM TOKOM. OCBODOXAEHME
MOCTPAACQBLUETO OT TOKOBEAYLLIMX YHOCTEU, MCKYCCTBEHHOE AbIXOHME, MACCOX CEPALLQ.
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ANTEYKa MNepBOM MOMOLLM, MHAMBUAYOAbHBIM MAKET, MPABMAQ MOAb3OBAHMS MAMM.
MPaBMAQ M NPUEMbI TOAHCMOPTUPOBKM MOCTPOACBLLMX.

Tema 5. O6wenpodeCcCUOHAAbHbIM KYpPC

OCHOBHbIE BMAbI CAECAPHBIX PABOT. PEMOHT 3amMopHOM apmatypsl. NpPaBUAC
0e30NACHOCTU. PUIMYECKME U MEXAHUYECKME CBOUCTBA MATEPUAAOB.

CTOAM, YYTyHbl, CMAGBbl. MAPKM CTOAU MPUMEHAEMbBIE B HEADTEMPOMBICAOBOM
0B0pPYAOBAHMU. TepMmMyeCcKas 0BPABOTKA CTAAM.

HemeTaaamieckme matepuaAbl U MX XAPAKTEPUCTHKA.

Pe3nHoTexHUYeckme MATEPUAADI. MPOKAQAOYHbIE, YNAOTHUTEABHbIE,
AOPUKLMOHHBIE, MAOCTMACCOBbIE, TEMAOU3OAILMOHHDBIE.

XMMHYECKME PEAreHThl. [OpIoYeCMA30YHBIE MATEPUAABI M MX XAROKTEPUCTMKA.

DAEKTPOTEXHMKA C OCHOBAMM MPOMBbILLAEHHOM DAEKTPOHMKM:

MNMOCTOAHHbBIM 1 MEPEMEHHbBIN TOK. DAEKTPUYECKME LLEMM.

DAEKTDOMATHETU3IM U MATHUTHBIE LLEMM.

DAEKTPOUIMEPUTEABHBIE MPUBOPLI U DAEKTPUYECKME MIMEPEHMS-

MoHATME O CUAE ABMXKEHMS. [Tepeaada ABMKEHMA. MydoTbl M1 TOPMO3O CBEAEHMS O
MEXTHM3IMAX N AETOAIX MOLLIMH.

MMAPOCTATMKA. 30KOH lNMackaas. NAacToBoE, 3000MHOE, TOPHOE ACBAEHME.

MMAPOMEXAHUKA. CXEMA ABMXKEHMA XXMUAKOCTU.. TMAPOBAMHECKME COMPOTUBAEHMS.
ABMKEHUE XKMAKOCTM NO TPYOAM.

Tema 6. OCHOBBI HECPTAHOIO AeAd

MoHdTME O HEMTIHOM MECTOPOXAEHMU. KOAAEKTOPCKME CBOMCTBA MOPOA.
[MoHATME O MNOPUCTOCTU M MNPOHMLLAEMOCTU. [IAQCTOBOE AQBAEHME. Pu3MyeCKme
CBOMCTBA HECDTU B MAQCTOBbIX M MOBEPXHOCTHbLIX YCAOBMSX.

Cnocobbl BypeHuns CKBOXMH. KycTtoBoe OypeHue. bypeHue TropM3OHTAAbHbIX
CKBOXKMH. COBpPEMEHHbIE YCTOHOBKM AAS OYpPEHUS HEQOTAHBIX M FA30BbIX CKBOXKMH, MX
OCHOBHbIE Y3Abl U MEXAHM3MbI. [TOHATUE O KOHCTPYKLMM CKBOXKUH. TUMOBbIE KOHCTPYKLMM
HEDTAHBIX M TA30BbIX” CKBAXKMH,, OBCOAHAOS KOAOHHAO — HOMPOBAEHME, KOHAYKTOP,
MPOMEXYTOYHAA M BKCMAYATALMOHHAA KOAOHHA. LLEMEHTUPOBAHME KOAOHH — LLEAU U
METOAbI. TOMMOHOXKHbIM LLEMEHT, LLEMEHTUPOBOYHOE OBOPYAOBAHME U TEXHUYECKME
cpeACTBA. MpMinHbI BOSHUKHOBEHMS M METOAbBI AMKBUAOLIMKM MEXKOAOHHbIX MPOABAEHMM.

OcBoeHne  CKBAKMHbI. OBOOPYAOBAHME  YCTbd  CKBOXXMHbI.  [lepdoopaums
OKCMAYATAUMOHHOM ~KOAOHHbI. CRyCK HACOCHO-KOMMPECCOPHbIX TPyD. Cnocobbl
BbI3OBAMPUTOKA M3 CKBAXKMHbI. [TPOBOHAS 3KCNAYATALMS.

POHTAHHASN SKCMAYATAUMSE HETAHbIX CKBOXKMH. YCAOBUI JOOHTAHUPOBAHMS
CKBOXKMHbI. OBOOPYAOBAHME CDOHTAHHBIX CKBOXMH. [loaAbeMHble TPYyObl, YCTbeBQOS
apmMmartypa.” PoHTAHHAS apMmaTypd. OCHOBHbIE MAPAMETPbI FOOHTAHHOM APMATYPHbI.
3anopHble YCTPOMUCTBA, OCHOBHblE TEXHMYECKME TPeDBOBAHMA. 3ATPYOHOE AQBAEHME,
OydoepHoe (yCTbeBOE) AGBAEHME. BbIKMAHBIE AMHMM. OBBA3KA GOOHTAHHbIX CKBOXKMH.

FA3AMAPTHAOSN  (KOMMNPECCOPHAOS)  3KCMAYATAUMS  CKBOXKMH. Cxema  paboThl
FTA3AMAOTHOM CKBOXKMHbI. TTOUMHUMI AEMCTBMA KOMMNPECCOPHOU U BECKOMMPECCOPHOMU
CKBOXKMHbI.  OOOPYAOBOHME  YCTbY MU MNOA3EMHOE OOOPYAOBAHME  CKBOXKMHDI.
Ffa3opacnpeAeAUTEAbHbIE BDATAPEN. YCTPOMUCTBO U HAO3ZHAYEHME.

OKCNAYyaTAUMS HEMTAHbIX CKBCXKMH LLUTAHTOBbIMM, TAYOUMHHBIMKM  YCTAOHOBKOMM.
Cxema 1 paboTa LUTOHIOBOM HOCOCHOM YCTAHOBKM. [MPOM3BOAMTEABHOCTb TAYOMHHbBIX
HaCoOCOB. LLUTaHrosble rAyOMHHbIE HACOCbLI. HEBCTABHblE (TPYOHbIE) HACOCHI. AETAAM

HacocoB. PyNMbl MOCAAKM MAYHXEPd B LUMAMHAPE HACOCA. HOCOCHblE LUTAHIU.
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XAPAKTEPUCTMKA LUTAHT M MydpT. OBOPYAOBAHME YCTb HOCOCHbIX CKBAXKMH. TROMHUKM-

COAbHUKM. COABHMKOBbBIM LUTOK. [lOABECKA HACOCHbLIX LUTAHI. CTAOHKM — KOAYOAKM.
KOHCTPYKTMBHbIE OCOBOEHHOCTM PEAYKTOPHBIX CTAOHKOB-KOYOAOK. ABUIATEAM  AA4
MPUBOAOB CTOHKOB-KAYAAOK. CTOHOK-KA4YOAKQ C KOMOMUHMPOBOHHbIM
YPOBHOBELLIMBAHUEM.,

DKCMAYATALMA CKBAXKMH C MOMOLLLbIO YCTAHOBOK SAEKTPOLEHTPOOEXHbIX HOCOCOB.
LLeHTpOoBeXHbIE MOrPYy>KHblE HACOCHI. [PUHLMM AENCTBUA U XOPAKTEPUCTUKM YCTAHOBOK,
LLEHTPOBEXHbBIX MOTPY>XHbIX HACOCOB. CXeMAa YCTOHOBKM MOTPYXXHOrO LLEHTPOOEXHOTO
HAcoCA. XAPAKTEPUCTUKA MOTPY>XXHbIX DAEKTPOABUIATEAEN. ABTOTPAHCCOOPMATOPDI U
TPAHCAOOPMATOPLI. XAPAKTEPUCTUKM KODEAEN.

MPUHLMMIMAABHAS CXema cOopAa, TPAHCMNOPTA M MOATOTOBKM HECDTU U FA3A: B1Abl U
HQA3HAYEHME OTAEAbHbBIX DIAEMEHTOB CXEMbI.

M3mepeHne NpPOAYKUMM CKBOXKMH. ABTOMATUYECKME YCTPOMCTBA MO M3IMEPEHMIO
MPOAYKLMM CKBOXKMH.

OBOpPYAOBOHUE AAS OTAEAEHMA HedoTh OT rasa. CTyneHu cenapaumm HeddoTu.
Kaaccudomkaumsa cenapatopoB. YCTPOMCTBO M MPUMHUMM +oA0O0Tbl. CENAPATOPOB.
ABYXCpa3Hble M TPeEXAA3HblE CEeNAPATOPLl, MX XAPOKTEPUCTKKM, YCTPOMCTBO.
AOXMMHbIE HACOCHbIE CTAHUMMU. BAOYHBIE CENAPAUMOHHBIE YCTAHOBKM C HACOCHOM
OTKQYKOM.

ABTOMATU3UPOBAHHbBIE BAOYHbBIE YCTAOHOBKM NPEABAPUTEABHOIO COPOCA MACCTOBOM
BOAbI, TEXHOAOTMYECKAN CXEMA.

BAOYHbIE TEPMOXMMUMYECKME YCTAHOBKM MO MOATOTOBKM HeddTn. HasHadYeHue,
YCTPOMCTBO.

OBOpPYAOBOHME AAS MOAOTPEBA HETAHBIX. SMYAbCUMN. HEOTIHbIE HATPEBATEAM,
OAOYHbIE HATPEBATEAM HECDTU, MEeYM TPYBHATBIE OAQYHbLIE. HO3HAYEHME, YCTPOUCTBO.

BAOYHOS KYCTOBAS HACOCHQS: CTOHUMSA, €€ HA3HA4YeHMEe U TEXHUYeCKasd
XAPAKTEPUCTUKA.

OBOpPYAOBOHME  HACOCHbLIX. "M KOMMPECCOPHbIX  CTAHUMMK.  [lapameTpsl
HOPMUOABHOTO PEXMMA HACOCHOM YCTOHOBKM C LLEHTPOOEXHBIMM UM MOPLUHEBBIMM
HOCOCAOMM. [TAPAAAEABHOS 1M MOCAEAOBATEABHAOS PABOTA HAOCOCOB. PaBoTa HOCOCOB
HAQ MNepeKkadyky HedOTM M BOAbl, OTAMHME B PEXMMOX PADOTbI HOCOCOB. OCHOBHbIE
HEMCMNPABHOCTU LLEHTPOBEXHbLIX M MOPLUHEBLIX HACOCOB U CNOCOObI MX YCTPAHEHMS.
[MoHATME O 3ABMCUMOCTU XAPAKTEPUCTUK HACOCA U Tpybonposoad. KAacCUdomkaLLMa
MOPLUHEBLIX KOMRAPECCOPOB. HA3HA4YeHME KOMMPECCOPOB. Tunbl KOMMNPECCOPOB,
MPUMEHIEMbIX HQ HEOTEMPOMbBICAOX. MPOUMHLMM AEUCTBMA BO3AYLLIHBIX KOMMPECCOPOB U
rA30MOTOKOMMNPECCOPOB. BaXKHenLme doakTOpbl, BAMGIOLLME HA PEXMM PABOTHI
KOMNPECCOPHbIX YCTOHOBOK.

OBLUme, CBEAEHMA O pe3epByapax. HasHa4YeHue pe3epByapOB. MATEPMAAbI,
MPUMEHSIEMbIE MPU M3TOTOBAEHMM PE3EPBYAPOB. PE3epBydpbl BEPTUKAAbHbBIE CTOAbHbIE.
BMECTUMOCTb, PACMOAOXEHUE, ACQBAEHME B FA30BOM TMPOCTPAHCTBE, KOHCTPYKLLMM
MOKPbITMS. "CBAPHbIE PE3EPBYAPbI U KAEMAHHbIE. 3ALUMTHOE nNoKpbITMe. Koppo3us
CTAOAbHbIX  METOAAMMECKMX PE3EPBYAPOB. [IPUYMHBI  KOPPO3MKU. METOAbI  3ALLLMUTHI
pe3epByapoB OT  Kopposmm. OOOPYAOBAHME, YCTAHOBAMBAEMOE HA pPE3EPBYAPSI
BEPTUKAAbHbIE  CTAAbHbIE, MPEAHA3HAYEHHOE AAd  obecnevyeHms HAAEXHOM
IKCMNAYATALUMM PEZEPBYAPOB M CHMXKEHMI MOTEPL HEADTU. YYeT HePTM B pe3epByApPAX.
YCTOHOBKA MO 30MEPY KOAMYECTBA TOBAPHOM HECDTU.

lMpoMmbICAOBbIE  TPYOOMPOBOALI. KAaccudomkaums TpyobonpoOBOAOB MO BUAY
NePEKAYMBAEMOrO MPOAYKTA, MO AMAMETPY KAHAAG, MO CNOCOOY M3rOTOBAEHMUS, MO
pPABOYEMY ACBAEHUIO. POKAQAKO TPYOOMPOBOAOB. MX UCMLITAOHME U ODOCAYXMBOHME.
CoeamHeHune 1py0. MMAPABAMYECKME MCTLITAHUA TPYOONPOBOAOB. OBLLME CBEAEHMS O
3AQMOPHbIX YCTPOMCTBAX. TUMbl 3AMOPHbIX YCTPOMCTB MU MX MPABUAC 3KCI‘I/\YCITOLLI/II/113



30ABMXKEK. KpAHbl M BEHTUAM. TUMbl KPAHOB. YCTPOMCTBO M MPABUAC SKCAAYATALMM
KPQHOB.

Trnbl BEHTUAEM, YCTPOMCTBO M MPOBUAQ UX IKCMAYATAUMU. [1PEAOXPAHUTEAbHbIE
YCTPOMCTBA. BUABI NPEAOXPAHUTEABHBIX YCTPOMCTB, YCTAHABAMBAEMBIX HO HA3HAYEHME.
YCAOBHOE AOBAEHME U YCAOBHbIM  MNPOXOA  3AMOPHbLIX YCTPpomCTB. Cnocob
NPUCOEAMHEHUS 3AMNOPHbIX YCTPOMCTB. 3AABMXKM. HA3HOYEHME MNPEAOXPAHUTEABHBIX
YCTPOMCTB. HA3HOYEHME, YCTPOMUCTBO M MPUHUMI  AEUCTBUA MNPEAOXPAHUTEABHBIX
KAQMAHOB. PbIMOXHbIE U MPY>XKMHHbIE KAQMAHbLI. HA3HOYEeHME, YCTPOMCTBO U MPMHLMMN
AENCTBUA 3AMNOPHO-NPEAOXPAHUTEABHBIX KAQMAHOB. MMOEAOXPAHMUTEABHBIE KAQMAOHbI AAS
OTKAIOYEHMSA CKBOXKMHbBI MPW NPOopbIBE TPYOOMPOBOAO MAM PA3PYLLUEHMS JOOHRTOHHOM
APMATYPbl.  Peryadropbl  AGBAEHME. HA3HAYEHME U TUMbl  PETYAITOPOB " AQBAEHMS.
YCTPOMCTBO U NPUHLMIMT AEUCTBUA PETYAITOPOB ACBAEHMS.

Tema 7. UccAeAOBAHUE HEPTAHBIX CKBAXKUH

KOHTPOABHO-M3MEPUTEABHBIE MPUOOPLI. [PHUBOPLI  AA . M3MEPEHUI  ACBAEHUS.
MOHOMETPbI TEXHMYECKME M KOHTPOAbHbIE, UX YCTPOMCTBO M MPABUAC SKCMAYATALMM.
KAQCC TOYHOCTM MOHOMETPOB. MAHOMETPbLI OBPA3LLOBLIE. MPYXKMHHbIE. MAHOMETPSI
MEXAHMYECKME U CAMOMULLIYLLIME.

MOHOBOKYYMETPbI M BAKYYMETPbI.  MOHOMETPLI . TAYOUHHbIE.  Ha3Ha4eHue,
YCTPOMCTBO M MPABUAC SKCAAYATALMM TAYOUHHBIX MAHOMETPOB.

MNpUbopbl AAT U3MEPEHUS Temnepartypsbl. [MPUbOopPLI AAT U3MEPEHUS PACXOAC
XKMAKOCTU U Ta3d. YPOBHEMEPHI.

AMADOMAHOMETPDI, €0 HA3HAYEHME U YCTPOMCTBO.

OXOAOT, €ro YCTPOMCTBO M MNpuHUMA Aencieug. [Mpubopbl AAS M3MEPEHMUS
MPOAYKLUMM CKBOXKMH (HECDTU, BOAbl M '\ rasd). -~Aebutomep, NpUHUMN ero paboTbl.
NHAMKOTOPbI BECA.

MCCAEAOBOHME CKBOXKMH “IPM  MNOA3EMHOM pemoHTe. OBOpyAOBAHME U
MPUCNOCOBAEHMS, MPUMEHIEMbBIE MPU MCCAEAOBOHMM CKBAXKMH. [TOUCNOCOBAEHMS AAS
MPOM3BOACTBA 30MEPOB. MOAERHMIUPOBAHHbLIE ANMAPATHI.

MexXaHM3nPOBAHHOA AEDEAKQ.

FAYOUHHbIE AEDEAKMN.

TEXHOAOTME  OTBOPA ' TAYOUHHbBIX MNPOO, MIMEPEHMI 3AOOMHOTO ACGBAEHUA U
TEMMEPATYPbI, MECTA. MOCTYMAEHUS B KOAOHHY BOAbl M TMPOBEAEHME  APYIMX
MCCAEAOBATEABCKMX PAOOT.

Tema 8. KanUTAAbHbIM PEMOHT CKBOXKMH

HO3HO4EHME U BUAbI KAMUTOABHOTO PEMOHTA CKBOAXXMH. AOBUMAbHbIE PAOOTHI.
M30AIUMOHHbBIE PAOOTbl. BO3BPAT CKBOXKMH HA BbILLUEAEXALLME K HMKEAEXALLME
FOPWU30OHTBL. . YCTPOHEHME TMOBPEXAEHUM DKCMAYATAUMOHHBIX KOAOHH. WM3meHeHue
KOHCTPYKLUUM CKBAXKMH.

[MAQH KAMUTOABHOTO PEMOHTA CKBOXMHbI. OBOCAEAOBAHME CKBAXMHbLI. MeTOAbI
obcaeaoBaAHME. OBcaeaoBaHME NedaTaimmn. OBCAEAOBAHUME KOAOHHbI C TPAMOOBKOM
OUABLTPA.

AOBMAbHbIE PABOTHI. MHCTPYMEHT AAS AOBAM HOCOCHO-KOMMNPECCOPHbIX TRYO.

N3BAeueHne TpyO. [lpumeHeHne TMAPOBAMMECKMX AOMKPOTOB. M3BAEYEHME
MPUXBAYEHHbIX TOYO.

M3BAEHEHUE TPYD CMATLIX MAM CAOMOHHBIX B PE3YABTATE MAAEHMS.

MHCTPYMEHT AAS AOBAM HACOCHBIX LUTOHI. M3BAEYEHUE M3 CKBAXKMHbI HOCOCHbIX
LLITQHT.
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AOBAS U U3BAEYEHME M3 CKBOXKMHbI OTAEAbHBIX MPEAMETOB. [PUMEHEHME BUAOK,
MAYKOB, MATHUTHBIX OPE3EPOB 1 AP. MHCTPYMEHTA.

M3BAEYEHUE M3 CKBAXKMHbBI CTAABHOIO KOHATA M KAPOTOXKHOTO KOOEAS.

N30AILUMOHHbIE PABOTLI. HO3HAYEHME U BUABI M3OAALLMOHHBIX PADOT. AEAEHME BOA.

OBOpPYAOBOHME K MPUCNOCOBAEHMA, MPUMEHSEMbBIE  MNPU LEMEHTUPOBAHMM.
LLeMEHTUPOBOYHAS APMATYPA. 30AMBOYHbIE TPYObI. [lakepsbl. LeMEeHTMPOBOYHbIE
>KEAOHKM.

MaTtepuranbl, NPUMEHIEMBIE AAS LLEMEHTUPOBAHMA. LlemeHTt. Bbibop cnocoba
LEMEHTMPOBAHMA M TOAFOTOBKM K  MNPOBEAEHUIO  paboT. [lepdopmpoBaHMeE
OKCMAYATALUMOHHOM KOAOHHbI  AAS  MPOAOBAMBAHMA MPOMEXYTOYHBIX BELLECTB 30
KOAOHHY.

OCyLLLECTBAEHME NPOLECCA LEMEHTUPOBAHUSA PA3AUYHBIMKM CMOCODAMM.

YCTAHOBKA LLEMEHTHBIX MOCTOB M UCTILITAHME MX HAQ TEPMETUYHOCTb.

HapallumMBOHME LEMEHTHOIO KOAbLLO 30 DKCMAYATALMOHHOM KOAOHHOM.

M30A9UMA  MOCTPOEHHOM BOAbI MPU MOMOLLM HEAOTELLEMEHTHOIO -PACTBOPA.
NMPUMEHEHUNE CUHTETUHECKOM CMOADI.

YCTAHOBKQO MCKYCCTBEHHbIX MPOOOK B CKBOXKMHAX.

N30A9LLMA MOAOLLIBEHHOM BOADI.

MN30AUMA MPUTOKA KOHTYPHOM BOABI.

MCnbITAHWME 3KCNAYATALUMOHHOM KOAOHHbI HO TEPMETUYHOCTD.

MCRpOBAEHUE BKCMAYATALUMOHHBIX KOAOHH. [IPUYMHBbI CMATUS SKCMNAYATALMOHHOM
KOAOHHbI U CMOCODObI YCTPAHEHMA CMATUS.

MHCTPYMEHT, MPUMEHIEMbIN AAT YCTPAHEHMS CMATUM.

Ppe3epoBAHMNE DKCMAYATALMOHHbBIX KOAOHHMNPU MCNPABAEHMU CUAbHbBIX CMATUM U
CAOMOB KOAOHH. Tumnbl dope3epoB. Pexmm dope3epoBaHMI. 3AMEHA MOBPEXAEHHOM
4YOCTM KOAOHHbI. MICNpaBAEHME OBPE30B, NEPEKPLITME AECTOEKTOB SKCMAYATALMOHHOM
KOAOHHbI MyTEM CMYCKO AOMOAHUTEABHOM KOAOHHbI.

BOCCTAHOBAEHUE CKBOXKMH MYTEM M3MEHEHMA MX KOHCTPYKUMU. BO3BPAT CKBAXKMHbI
HQ BbILLEAEXALLME TOPU3OHTHI.

CnycK AOMNOAHUTEABHOM KOAOHHbI. [1PUYMHBI, BbI3bIBAIOLLIME HEODBXOAMMOCTb CMYCKAO
AOMOAHUTEABHOM KOAOHHbI. AOMNOAHUTEABHAS KOAOHHQA BUCIYErO TMMNA.

Pabota no nepeBOAY CKBOXKMHbI HA MAQCT, HAXOAILLMMUCS HMXKe OaLMaka
3KCMNAYATALMOHHOMKOAOHHSI.

3aB6ypPUBAHUE U MPOBOAKO BTOPOIO CTBOAQ CKBOXKMHbI.

MNpope3ka "OKHA. B 3KCMAYATOUMOHHOM KOAOHHE. bypeHue BTOpOro CTBOAC
CKBQKMHbI. CryCK KOAQHHbI BO BTOPOM CTBOA M €€ LLEMEHTUPOBAHME.

Tema 9. O60pyAOBAHUE, MHCTPYMEHT U MNPUCNOCOOAEHMUS, NPUMEHSIEMbIE NPU
NOA3EMHOM PEMOHTE CKBAXMH

FloOAbEMHbIE COOpPYXEHMS. HasHavyeHue MOABEMHbIX COOPYXEHMMN.
OKCMNAYATAUMOHHbBIE BbILLIKM, WX TUMbl. OCHOBHbIE PA3ZMEPDLI BblLLEK. KOHCTPYKTMBHbIE
3AEMEHTbI BbILLIKM. [DY30MNOABEMHOCTb BbILLIEK.

OKCMNAYATAUMOHHBIE MQYTbI. TUMbl 3KCMNAYATALUMOHHBIX MOYT U MX TEXHMYECKAS
XOPAKTEPUCTMKA. XAPAKTEPHbIE BWMAbI TPABM, MPUYMHBI BO3HMKHOBEHUS HECYACTHbIX
CAYHOEB MPU MOAZEMHOM PEMOHTE CKBCXKMH. TPEDBOBAHMS, MPEABIBAIEMbBIE K MAYTAM
MpPw NPOM3BOACTBE CAOXHbIX PEMOHTHbIX PADOT.

MNpoBEPKA MCMPABHOCTM BbILLIKM MAM MQYTbI MEPEA PACXAXKMBAHUEM TPYO.

TOOKTOPHbIE MOABEMHUKM M MNEPEABUXKHbBIE ArPEraThbl AA9 MOA3ZEMHOTO PEMOHTA
CKBOXKMH. Ha3Ha4YeHME TPAHCNOPTHbLIX MOABEMHMKOB. TUMbl TOAHCMOPTHBLIX MOABEMHUKOB.

KpaTtkas TexHMY4eCKas XAPAKTEPUCTUKA MOABEMHUKOB. [epeABMXKHbIE Arperarsbl. 15



Kpatkas TeXHMYeCKas XapaKTEPUCTUKA NEPEABUMXKHbBIX ArPEraTos.

MexXaHU3Mbl TAAEBOM CUCTEMbI. TOAEBLIM OAOK, €r0 HA3HAYEHME KM YCTPOMCTBO.
KpaTtkas XapakTepuCTMKA MPUMEHIEMbIX TOAEBbLIX OAOKOB.

KpOHOAOK. Ha3HaYeHMe U YyCTPOMUCTBO KPOHOAOKOB. KpaTkas TEXHUMYEeCKOs
XAPOAKTEPUCTUKA OCHOBHBIX TMMOB KPOHOAOKOB.

MoabeMHblE  KPIOKM. OCHOBHbIE TUMbl MOABEMHbBIX KPIOKOB M UX  KPATKAS
TEXHMYECKAN XAPAKTEPUCTMKA.

OCHACTKA MEXAHM3MOB TAAEBOM CUCTEMbI. ONACHOCTb NPEBbLILLEHMS AOMYCTUMOM
HArpyskn. KpernaeHue CrnyCcKONMOAbBEMHOIO COOPYXEHMA OTTIKKAMM M3 CTAAbHbIX
KAQHATOB. YUCAO, AMAMETP M MECTO KPEMAEHMUSI OTTIKEK. BUHTOBbBIE OTTKKM.

BepxHue (KpOHBAOYHbIE) MAOLLLOAKM. HUXKHUME paBoYMe MAOLLLAAKM BbILLEK M MQMT.

MexXaHU3Mbl AA CBUHYMBAHMA U PA3BUHYMBAHMA HOCOCHO-KOMMNPECCOPHLIX TPYO M
LLITOHT. ABTOMQTbl AAS CBMHYMBAHMA U PA3BUHYMBAHMSA HOCOCHO-KOMMPECCOPHbIX TPYO.
KAloum utaHrosble. Tpe®oBAHMSA K ABTOMOTOM AAS CBUHYMBOHUS M PA3BUHYMBOHKUG TOYO 1
LUTOHT M MEXAHM3MAM AAS CMYCKOMOABEMHbBIX ONEPALLMM.

MeXAHM3MbI AAS BBINTOAHEHMS CMYCKOMOABEMHbIX ONEPALLMM.

MHCTPYMEHT M MPUCNOCODAEHUS, MPUMEHIEMbBIE MPU [TOASEMHOM PEMOHTE
CKBODKMH. TpyOHbIE 3AEBATOPbLI. TUMbl TPYOHbLIX SAEBATOPOB M MX KPATKAS TEXHMYECKAS
XAPOKTEPUCTMKA. DAEBATOPbLI AA HACOCHO-KOMMPECCOPHBIX TPYO C TAQAKMMMU U
BbICODKEHHbIMM KOHLLAMM.

LLITaHroBble 2AeBATOPLI. KpaTtkas TexXHMYeCKas XAPAKTEPUCTUKA  LLUTAOHIOBbIX
SAEBATOPOB.

KAKOYM AAS HOCOCHO-KOMMNPECCOPHbBIX TRYO. Tumbl KAlOHEN. KAIOYM LLIAPHUPHbBIE,
KAOUYM TPYOHbIE LemnHble. KAIOYM AAS HOCOCHSBIX LUTAHT. Tunbl KAlo4YeN. KpyroBom LUTOHIOBbIM
KAIOM.

MoabeMHble LWTPOMbL. Cnanaepsl. . KAMHOBOM 3axBAT AAd TpyO. [loAbEMHbIE
NATPYOKM. HANPOBAAOLLLON BOPOHKA. AAS TRYD. HANPOBAAOLLLAOS BOPOHKA AAS HACOCHbIX
LUTAHT. AOTOK AAf MepemeLLEHM TPYD MO MOCTUKAM. NPUCNOCOBAEHUE AAS CHATUS U
YCTAHOBKM ODOHTAHHO-KOMMPECCOPHOM APMATYPbI.

CAeCapHbIt  MHCTPYMEHT. » CTOAMK AA9 PYYHOTO MHCTPYMEHTA. TEAEXKA AA4
TPAHCMOPTUPOBAHUS MHCTRYMEHTA.

OBOPYAOBOHME M FPUCIOCODAEHME, MPUMEHIEMbBIE AAS MPOMBIBKM M YUCTKM
necyaHblX MNPOBOK. FIPOMBbIBOYHbIE arperatbl. Kpatkas TEXHUMYECKAs XAPAKTEPUCTUKA
NPOMbIBOYHbIX ArpEeraTOB:

Beptator. ‘BepTAior OOAEMHEHHOM KOHCTPYKUMK. [TPOMBIBOYHBIM LUAQHT. CTOSK-
KOoMneHcaTop. FOAOBKO AAS OBPATHOM MPOMbIBKM.

AOBUABHbIN MHCTPYMEHT. Buabl M HA3HAYEHME AOBUABHOIO MHCTPYMEHTA.

Tema 10. TeXHOAOrUA NOA3EMHOIO PEeMOHTA CKBOXHH

FIOAFOTOBKAO CKBOXKMH K MOA3EMHOMY PEMOHTY. COCTAB M OPraHMsaumg paboT no
MOAFOTOBKE CKBOXKMH K MOA3EMHOMY PEMOHTY. OTKAIOYEHME U 3CAACBAMBAHME
OOHTAHHbIX, KOMMPECCOPHbIX WM  HACOCHbIX CTAHUMM. Pa3dopka dOOHTAHHO-
KOMMNPECCOPHOM APMATYPbl. Pa300pKa CTAHKA-KAYAAKM WM YCTbEBOM APMATYPSI
FTAYOMHHO-HOCOCHOM CKBOXKMHbI.

MoArotoska K PEMOHTY CKBQXKMH, SKCMAYATURYEMbIX NOrPY>XHbIMM
LLEHTPOBEXHBIMM DAEKTPOHACOCAMM.

O4YUCTKA MEXAHM3MOB TAAEBOM CUCTEMBI.

CnyckonoAbeMHbIE onepaumm. AOMNYCKM U YMEHbLLUEHME MOABECKM MOABEMHbIX
TPYO COOHTAHHBIX M KOMMNPECCOPHbIX CKBOXMH. [TOABEM M CNYCK TPYO NpU MOAZEMHOM
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PEMOHTE  QOOHTAHHBLIX U KOMMPECCOPHbIX  CKBAXMH.  Meponpugrng no
NPEeAYNPEXAEHUIO BBIOPOCOB M OTKPLITOrO GOOHTAHMPOBAHMS CKBAXKMH.

CnycK M MOABEM HACOCHbIX LLUTAHI. CryCcK M MOABEM HACOCHbIX TPYD. MNoabem
TPYO C XXMAKOCTbIO.

AMKBMAQUME OBPbLIBA UAM OTBOPOTA HACOCHbIX LUTAHT. AMKBMAQLMS 3AKAMHUBOHMS
NAYHXepa. OTBOPOT LUTAHI KPYTOBbIM KAIOHOM.

CRnyCK 1 MOABEM MOTPYXKHbIX DAEKTPOLEHTPOOEXHbBIX HOCOCOB.

Cbopka 1 pa3dbopka SLUH HA yCTbe CKBOXKMHbI.

CnycK 1 NOABEM TMAPOMOPLLIHEBLIX HACOCOB.

CMEHA U MEAKMM PEMOHT CKBOXKMHHBIX HACOCOB. MpoBEpPKA, YMCTKA M 30MEHA
3ALLUMTHBIX MPUCNIOCODAEHMIM HOCOCOB.

3AKAOYUTEABHBIE PABOTHI MO MOAZEMHOMY PEMOHTY GOOHTAHHbIX, KOMMNPECCOPHbIX
M TAYOMHHOHACOCHbIX CKBOXKMH.

MPOMBIBKA U YUCTKA MNAPAPUHOIMAPATHBIX MPOOOK. HA3HAYEeHUE M CrnoCcOoObl
MPOMBIBKM MPOBOK. BbIOOP NPOMBIBOYHOM XXMAKOCTU. [TOATOTOBKA CKBAXKMH K-POMBIBKE.
Mpamas npombieka. OBPATHAS MNPOMbIBKA. [1POMbIBKA MNPOOOK B MOTAOLLLOIOLLLMX
MAQCTOX.

MOArOTOBKA CKBOXKMHbI K YMCTKE MECHAHOM MPOOKU. HYUCTKA NPOOOK PA3ZAMYHBIMM
METOAOMMU. CNEeUMAUYHOCTb YMUCTKM MECHAHBIX NPOOOK B FAYOOKMX U CBEPXIAYOOKMX
CKBODKMHQOX.

AenapadouHM3aumMis  HACOCHO-KOMMPECCOPHBIX TPYO. [lporpes CKBAXMHbI C
MOMOLLLBIO MNEPEABMXHbBIX YCTAHOBOK. AenapadomHM3aLMg TpyO, W3BAEYEHHDBIX U3
CKBOXKMH. OCOBEHHOCTM MNPOM3BOACTBA PABOT B TAYOOKMX U TOPUM3OHTAAbHbIX
CKBODKMHQOX.

Tema 11. TMAPABAUYECKUIM PA3PLIB NAACTA U KUCAOTHAA 06paboTKa CKBAXKMH

MAPOBAMHYECKMU PA3PLIB NAQCTA. HO3HAYEHUME TMAPOBAMYECKOTO PA3PbLIBA MOPOA
naacta. OBOPYAOBAHME, MPUMEHIEMOE MPU TMAPOBAMYECKOM PA3PbLIBE.

HacocHble arperatbl” "LleMeHTMPOBOYHbIE — Arperarbl. [1eCKOCMECUTEAbHbIE
arperatbl. ABTOLMCTEPHAO AAS XXMAKOCTU PA3PbLIBA. EMKOCTb C BOAOM U AP.

YcTtbeBas apmatypda. NakepoBAHME IKCMAYATALMOHHOM KOAOHHbI. XKXMAKOCTb AAS
PA3pbIBA.

O06BA3KA ArpPEraTtoB M OBOPYAOBAHUA AAR TMAPOBAMYECKOTO PA3PbLIBA MAQCTOB.

TEXHOAOTMYECKMU NPOLLECC TMAPOBAMYECKOTO PA3PbIBA MAQCTOB.

MMAPOKMCAOTHbIM PA3PbIB MAQCTOB.

KncaotHos obpaboTka CKBOXMH. HA3HA4YEHME KMCAOTHOM OBPABOTKM CKBOXKMH.
MOArOTOBKA 'CKBAXKMHBI K 0BpaboTtke KMCAOTOM. OBOPYAOBAHME, MPUMEHIEMOE MPU
KMCAOTHOU OBPABOTKE.

TPAQHCNOPTUPOBAHME  KMCAOTHI. MMPUrOTOBAEHME  KMCAOTHBIX  PCACTBOPOB.
TepMOKMCAOTHAS OBPADOTKA.

Tema 12. OXpaHa OKpYyXaAloLLen CpeAbl

ObLume cBeaeHUs 06 OXpaHe MPUPOAbL. BAMAHME XO39MCTBEHHOM AEATEABHOCTMU
4EAOBEKQ HA MPUPOAY.

OXpaHO HEAP HEMTAHBIX U FA30BbIX MECTOPOXAEHMNU. Mepbl MO OXPAHE HEAP
MpPK NPOBOAKE CKBOXKMH. [TOPAAOK BEIAEAEHMS 3E€MEAD.

YBEAMHEHME HEOTEOTAOYM MACQCTOB KOK OAHA M3 BOXKHbIX 30AQ4 MO
PAUMOHAABHOMY UCMOAb3OBAHMIO PECYPCOB HEAP.

Motepu HeQOTM K ra3a B NPOLLECCE AODbLIYM, XPAHEHUS U TPAHCNOPTUPOBKU. Mepbl
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MO YMEHbLLEHUIO 3TUX MOTEPD.

MNpeAOTBpALLEHME 3ATPAZHEHMI MOAZEMHbIX BOA.

OXpaHQ MNOYBbl, PACTUTEABHOIO M >XXMBOTHOIO MMPA. Bo3aencTBme HedoTm U
HEADTEMPOAYKTOB HA MOYBY, PACTUTEAbHBIM M XMBOTHbIM MMP. TOKCMHYHOCTb [Q30B,
30rpPAI3HEHUM U BAUSHUE MX HO FOOTOCUHTES.

BAMAHME PA3BUTMA HEQOTIHOM MPOMBILLAEHHOCTU HAO OKPYXXAIOLLLYIO CPeAY. Mepb!
MO 3ALLMTE OKPYXAIOLLLEMN CPEAbI MPU OCBOEHUM HOBbIX HECDTAHBIX PAMOHOB.

MPABMAG U HOPMbI OTBOAO 3EMEAb MOA OObEKTbI HEQDTAHOM MPOMBILLAEHHOCTU.
MyTH COKPALLLEHMSA 3AHATHIX MAOLLIOAEM.

MNpeaynpexaeHne 3000Aa4YMBAHMS MOYBbI, 3ACOAEHUS U 3ATPI3HEHUI €€ HEQOTbIO U
HEADTEMPOAYKTAMM.

OxpaHa BOAOEMOB. BoaHble pecypcCbl. OCHOBHbIE UCTOYHUKM 3ATPA3HEHUS BOA.
NMAOHOBOE MCMOAb3OBAHME BOAHbBIX PECYPCOB.

CTOYHbIE BOAbl MPOWM3BOACTBEHHbIX OOBLEKTOB HEMTIAHOM MPOMbILUAEHHOCTU.
BpeAHblE MPUMECK CTO4YHBIX BOA. BAMAHME HEADTH, HECDTEMPOAYKTOB, [A3A U -MPUMECEM
B HUX HO XKM3HEAEATEABHOCTb MMKPOADAOPDI, PbIO M MUKPOOPTAHM3MOB.

MeTOoAbI OXPAHbI BOAOEMOB OT 3ArPA3HEHUM.

Meponpusatna No NPEAYNPEXAEHUIO 3ArPI3HEHM “BOA ODbEKTAMM HEOTIHOM
MPOOMBILLIAEHHOCTM.

OxpaHa Bo3AyLLIHOroO 6accemHa. OCHOBHbIE MCTOYHMKI 3ArPAZHEHMS ATMOCTDEPSI.
M3MEHEHMS B COCTABE ATMOCODEPDLI BO3AYXA, BbI3BAHHbIE AEATEABHOCTBIO YEAOBEKQ.

MCTOYHMKM U BUAbI 3ATPAHEHMA ATMOCAOEPbI  OTAEAbHLIMM  MPEANPUATUIMM
HEADTAHOM NPOMBILLAEHHOCTMU.

MeToAbl NPEeAYNPEXAEHMS 3ArPI3HEHNI ATMOCTOEPHOTO BO3AYXA.

YYEBHO-TEMATUYECKUIA NAAH
NPAKTU4ECKOro oby4yeHus

KoA-Bo
Ne TeMbl
Yyacos
1 BesoaAHOE 3aHATHE UHCTPYKTAX 2
2 | CnyCcKONOABEMHBIE OMNEP AL 10
3 | O3HAKOMAEHME CMPOU3BOACTBOM 2
4 | OBy4eHme BbIMOAHEHMIO PABOT MO PEMOHTY CKBAXKMH 12
57 | ObyyeHme paboTaM MO MOHTAXY M AEMOHTOXY MEPEABUXKHBIX U 12
CTAUMOHAPHbIX ArperaToB AA PEMOHTA U OCBOEHMSA CKBAXKMH
6 | COMOCTOATEABHOE BbIMOAHEHME PABOT 46
HUTOTIO: 84

Tema 1. BBoaHOe 3aHATHE. UHCTPYKTAX

O3HOKOMAEHUE C MOAUTOHOM, OOOPYAOBAHUEM, MHCTRYMEHTOM.
MpoBeaeHME MHCTPYKTAXKA. O3HOKOMAEHME C COAEPXAHMEM PABOTHI.
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Tema 2. CnyckonoAbeMHble onepaumu

MpoBEPKA COCTOAHMS BbILLKM KM TAAEBOM CUCTEMBbI. YXOA 3a HUumK. OOyyveHue
CMYCKOMOABEMHBIM  ONepaUMIM C  OYPUAbHbBIMKU,  HACOCHO-KOMMNPECCOPHbIMM
TPYDOAMMU U LUTAHTAMM.

NMOABEM HQA MOAHYIO BbICOTY HE3AIPYXEHHbIX TAAEM C TEM, HYTOObI MPOCAEAUTH
MPABUABHOCTb HOMOTBIBOHMA KOHOTA HA 6APAOAH AEDEAKM.

YNpOXHEHME B  CBMHYMBAHMM WM PA3BUHYMBAHMM TpyO um  WTaHr. Pabota
MOLLUMHHBIMM M KPYFOBbIMM  KAKOHOMM, TPRYOHBIMU M LUTAHTOBBIMM  SAEBATOPAMM.
HABUHYMBAHME, OTBUHYMBAHUE AOAOT. [TOATOTOBKQA K CMYCKY MAKEPOB. [TOABEM M CNyCK
TPYyO C NPUMEHEHMEM OBTOMATOB AAR CBUHYMBAHUS U PA3BUHYMBAHMS.

KoHTpoAbHOS npobHag paboTa.

MNpoBepka 3a3emaeHud. 3amep Tpyo. Cnyck natm Tpyd. Fepmetmsaums yCrbs
CKBOXKMHbI. Pasrepmetmnsaums CKBAXXUMHbI. [TOABEM NbTh TPYO C AOAMBOM.. [[epmeTn3aLLmg
YCTbs. 3OKAIOYUTEABHbIE PADOTHI.

Tema 3. O3HOKOMAEHUE C NPOU3IBOACTBOM

MHCTPYKTOXK MO OXpaHe TpyAd. O3HOKOMAEHUE C OPTraHM3AUMOHHOM CTPYKTYPOM
npeanpmatig. O3HAKOMAEHME C COAEPXKAHMEM PABOT, BbIMOAHAEMbIX ONEPATOPOM MO
MOA3EMHOMY PEMOHTY CKBOXMH. BBOAHBIM MHCIPYKTOK MO TEXHUMKE OE30MACHOCTM.
MHCTPYKTOXX HO pabo4YemM MecTe.

Tema 4. O6y4eHue BbINOAHEHUIO PAGOT NO PEMOHTY CKBAXMH

BbimOAHEHME PABOT MO MNPOMBIBKE ‘M YUCTKE MNAPACOUHOTMAPATHBIX M MECHYAHbIX
npobok. Mpgmasg n obpartHag. KoOMOUHMPOBAHHAOS NPOMbIBKA.
BbiIMOAHEHME PABOT NO MOBbILLIEHMIO HEJOTEOTAQUM MAQCTA.

Tema 5. O6yyeHne paboTamM MO MOHTAXY U AEMOHTAXY NepeABUXHbIX U
CTALMOHAPHbIX ArperaTtoB AAl PEMOHTA U OCBOEHUSI CKBAXXUH

O0y4yeHne cnocobam M MNPUEMAM  YCTPOMUCTBA  AKOPHbIX  OTTHDKEK  AA4
NEPEABMKHBIX  ArPeraroB. ~OPraHm3aumg paboT MPU  MOHTAXKE W AEMOHTAXE
NnepeABMXHbIX ArperaTos. PACCTAHOBKA 0BOPYAOBAHUS, MPUMEHIEMOrO NPU PEMOHTE
CKBOXKMH. Y CTPOMCTBO 303EMAEHMS.

Tema 6. CamocTossTEeAbHOE BbIMOAHEHUE paboT

CAMOCTOATEABHOE BbIMOAHEHME PABOT MPEAYCMOTPEHHBIX KBAAMAOMKALIMOHHOM
XAPRAKTEPUCTUKOM ONEPATOPA MO MOA3EMHOMY PEMOHTY CKBOXKMH COOTBETCTBYIOLLLETO
PA3PIAQ ~ C COBAOAEHMEM pPABOYEM MHCTPYKUMM UM MPABUA  MPOMbILLAEHHOM
©e30nNacHOCTM.

KBaamcbumkaumoHHas npobHas pabora.

BbIMOAHEHUME PABOT NO CMEHE:

v' OAHOPSAAHOTO M ABYXPAAHOTO AMCDTOB;
v’ 3anapadOUHEHHbIX TPYO;
v' TAYOUHHbBIX HOCOCOB;
v' TA3AMAOTHBIX KAQMQHOB.
M3mepeHMe norpyxeHms rAyOuHHbIX HOCOCOB, AMKBMAALIMA OOPLIBOB, OTBOPOTOB

LLITAHT.
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Pa300opKa 1 YUCTKA FA30BbIX M MECO4YHBIX SKOPEN.

MPOMBIBKQ, YUCTKA CKBOXKMHbI OT MECYAHbIX MPOBOK M FTAMHUCTOrO PACTBOPA.

[P OMBIBKO CKBAXKMHbBI TOPAYEN HEADTBIO U ARYTMMM XMMUHECKMMIK PEATEHTOMM.

AVKBMAQUMSA TMAPATHBIX NPOBOK B CTBOAE CKBOXKMHbI, OYMUCTKA SKCMAYATALMOHHbIX
KOAOHH OT MAPAMOUHA, OTAOXKEHMI COAEU M CMOA.

MNepeBOA CKBOXMHbBI C OAHOIO CNocoba SKCMNAYATALMM HO APYTOM.

[MOArOTOBKA  CKBOXKMHBI K  MPOCTPEAOYHBIM  PADOTAM M TEOCOUIMYECKMM
MCCAEAOBOHMUSIM.

Cbopka um pa3dopka YCTbeBOro ODOOPYAOBAHMA CKBOAXKMH MPU  PA3ZAMYHBIX
CNoCcoBax 3KCNAYATALMM.

MPOdUAAKTUHECKMIN YXOA 30 OOOPYAOBAHUEM U MHCTPYMEHTOM.

BbiInOAHEHME pPABOTbI MO BOCCTOHOBAEHMIO U YBEAMHMEHUIO MPUEMUMCTOCTU
HArHETATEAbHbIX CKBOXKMH.

BbIMOAHEHME BCEX PAOOT, CBA3AHHBIX C YCTOHOBKOM MOABEMHbBIX COOPYXKEHMN U
MOATOTOBKOM CKBOXKMH K PEMOHTY HO MPOMBbICAOX, TAE OTCYTCTBYIOT MOATOTOBUTEAbHbIE
Opuraasi.

[MOAKAIOYEHME UM OTKAKOYEHME  DAEKTPOOOOPYAOBOHMS M.~ OCBETUTEABHOM
ANNApPATYPbl HA CKBAXKMHAX, OCHALLLEHHBIX LUTENCEABHBIMU PA3BEMAMM.

UTOTOBAf ATTECTALUA
KOHTPOAbHO-OLLIEHOYHbIE MATEPUAADI

Kputepmem oueHKM y4eOHOM AEITEABHOCTM OBOY4YAEMbIX CYUTATb PE3YALTATHI
MTOTOBOrO 3K3AMEHAQ.

B KQ4ecCTBE MTOroBOM QATTECTAUMM CAYLLIATEAM CAQIOT IK3AMEH MO OAHOMY M3
MPEAAOXKEHHbIX OUMAETOB, KOTOPLIE BbIOUPAIOT CAMOCTOATEABHO.

BuaeT Ne 1

1. KakKMmM NOKA3ATEAIMM XAPAKTEPUIYIOTCH MEXAHMYECKME CBOMCTBA MOPOA.

2. [MpOMUACKTNHECKMMN YXOA 30 ODOPYAOBOHUEM U MHCTPYMEHTOM MPU MOAZEMHOM
PEMOHTE CKBOXKMH:

3. TNpoBeaeHUE AOBUAbHBIX PABOT MO U3BAEHEHMIO MHCTRYMEHTA M MPOBOAOKM.

4. COHUTOPHO-OBITOBLIE. MOMELLLEHMS HA TEPPUTOPUM MPOMBILLAEHHOTO OBObEKTA.
AMYHQS TUTUEHAO pabodero.

5. OKa3aHKe NepBOU AOBPAYEDOHOM MOMOLLLM MPU MOPAXKEHMMU SAEKTPUHECKMM
TOKOM.

BuaeT Ne 2

1.4 470 NROHMMAETCH MOA CKBAXKMHOM. YTO MOHMMAETCS NMOA KOHCTRYKLMEM
CKBQ>KMHbIZ

2. YCTPOMCTBO M MPUHLMMN AEMUCTBMSY OBTOMATOB AAS MEXAHMYECKOTO C BBMHYMBOAHMS

M PA3BUHYMBAHMA HOCOCHO-KOMMNPECCOPHBIX TPYO U LUTAHT.

LLIQBAOHMPOBAHME CKBOXKMH C OTOMBKOM 30004.

4, CTOUMOHAPHbIE WU TMEPEABMXKHbIE YCTAOHOBKM MOXAPOTYLLEHMA. CpeacTsa
MOXAPHOM CBA3M U CUTHAAM3IALUM.

5. Oka3aHme NepBon AOBPAYEOHOM MOMOLLM MPK MEPEAOMOX KOHEYHOCTEN.

W
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BuaeT Ne 3

1.

LLleAb 1 METOAbI MCCAEAOBAHMSA CKBAXMH. [TOHATME O KOHTPOAE 30 PA3PABOTKOM
MECTOPOXAEHMS.

2. Cnocobbl OCHACTKM M pAcCYeT OCHACTKM TAAEBOM CUCTEMbI B 30BUMCUMMOCTU OT
MNOAHMMAOEMOTO rpy3a.

3. YCTOHOBKAO U M3BAEYEHUE MPUEMHDBIX KAQGNOHOB M OTCEKATEAEMN.

4. TpaBMAC 1 NPUEMbI BE3ONACHOCTU BIMOAHEHMSA CAECAPHbBIX PABOT.

5. Oka3aHWe NepBon AOBPAYEOHOM MOMOLLM MPU NEPEOXACKAEHMMU U
ODMOPOXEHMM.

buaeT Ne 4

1. Kakoe 06opyAOBAHUE YCTAHOBAMBAETCA HA YCTbe COOHTOHHOM CKBOXKMUHbIS

2. HasHaveHume, yCTPOMCTBO M MPABMAQ SKCMAYOATALUMU MOABEMHbBIX COOPYXXEHMM
(BbILLIKM, MQYTbI).

3. 3AKpbITME U OTKPbLITME KAQMAHOB LIMPKYAALMOHHbBIX MEXAHNYECKMX:

4. VHAMBUAYOAbHbIE CPEACTBA 3ALLUMTbI NPU PABOTE C KMECAOTAMM, LIIEAOHOMM.
MNpaBMAG NepeMELLEHMS BYTbIAEM C KUCAOTAMM, LLLEAOHOMM.

5. OKaO3aHWe NepBOn AOBPAYEDOHOM MOMOLLLM MPU TEPMMIECKMX OXXOTaX.

buaeT Ne 5

1. 3KCNAyaTtauUMs CKBOXKMH C MOMOLLLBIO MOTPY>KHbIX LLEHTPOOEXHbIX
DAEKTPOHOCOCOB.

2. YCTPOMCTBO M MNPUHUMM AEMUCTBMA KADEAEHAMATLIBATEAD, MHAMKATOPA BECQ,
CPEACTB MEXAHM3ALMM U ABTOMATU3ALMM CMYCKOMOABEMHbIX ONMEPALLMM.

3. OnpeccoBKA MOA3EMHOIO 00OPYAOBOHMA CKBAXKMH.

4. TloHATME O MPOM3BOACTBEHHOM | TPABMATMIME U NPOFECCHUMOHAAbHbIX
3060AEBAHMAX.

5. [lepBas MOMOLLLL MPW MOPAXKEHUM DAEKTPUHECKUM TOKOM.

BuaeT Ne 6

1. TasAMdOTHOSN SKCMAYyaTAUMS CKBAXMH. Kakoe oB6opyAOBAHUME YCTAHOBAMBAETCH
NpPU rA3AMAOTHOM CNocoBe AOBbIMM HECPTM?

2. OCHOBHbIE MOHATUA O TMAPO- M MHEBMOCUCTEMAX U UX YCTPOMCTBE.

3. YCTponcTBo OBCAYXKKMBAHUS TIOOMHIOBOM YCTAHOBKM, CNOCOOLI YIPABAEHUS MMM,

4. TpOoMUAAKTUHECKMI YXOA 30 MHAMKATOPOM BECQ.

5. BO3AENCTBME HA OPFAHM3M YEAOBEKA CblpPbd, HECPTEMPOAYKTOB M PEQArEHTOB.
Mepbl NMpeaynpexaeHms. NMoMOLLLL NMOCTPAACBLUMAM OT OTPOBAEHMS.

buaeT Ne 7

1. OCHOBHblIE CBOMCTBA >XMAKOCTEM. [lOHATME O TMAPOCTATMHECKOM ACBAEHMUM.
EAVMHULBI €ro U3MepeHUs.

2. Pa3bopka v YUCTKA rA30BbIX M MECOYHbIX SKOPEM.

3. YCTAHOBKA U KpEMNAEHME KAHATHOM TEXHMKM.

4. TIpOBMAQ MOAb3OBAHMA MEPCOHAAbHBIMU MPUOOPAMM (KOHTPOAb 30 HAAMHMEM
HOMNPMKEHMA B DAEKTPOCETIX M MPUBOPAX, COAEPXKAHMEM CEPOBOAOPOAQ B

5. BO3AYXE).
OKa3aHUE NepPBOM AOBPAYEDHOM MOMOLLLU MPU APTEPUAABHOM KPOBOTEYEHUM.

BuAeT Ne 8

1.

OCHOBHblE CPU3MKO-XMMMYECKME CBOMCTBA HEADTM M ra3q.



PaboTbl, CBA3QHHbIE C YCTOHOBKOM MOABEMHbLIX COOPYXEHWMMU K TMOATOTOBKOM
CKBOXKMH K PEMOHTY HA MPOMBbICACX.

3. [lpoBeaeHMe MNOACOOHO-BCMOMOIATEABHbIX PABOT HA  MNPOMBICAQX, TFAE
OTCYTCTBYIOT MOAFOTOBUTEAbHbIE OPUIAAbI.

4. VIHAMBUAYOAbHbIE MPEAOXPAHUTEABHBIE CPEACTBA.

5. OKa3aHWe NepBon AOBPAYEDOHOM MOMOLLM MPU XUMMMHECKMX OXXOrax.

buaeT Ne 9

1. Tokcuyeckme CBOMCTBA rasd. [MOHATME O B3PbIBYATbIX CMECHX. B3pblBOONACHbIE
CMECU METAHA U APYTUX KOMMOHEHTOB HECDTAHOTO rA30 C BO3AYXOM.

2. CBEAEHMA O BUHTOBbBIX M AMADPATMEHHbBIX DAEKTPOHACOCAX.

3. YNpOaBAEHME KAOHATHOM TEXHMKOM.

4. Ha3Ha4yeHue M Cnocobbl 3A3EMAEHMI DAEKTPOYCTAHOBOK, 3ALLMTHOR. M3OAALMS,
3ALLMTHbIE CPEACTBA.

5. ANTEeYKA AAS OKA3OHMS NEPBOM AOBPAYEOHOM MOMOLLIM.

BuaeT N2 10

1. Cnoco®bl 3KCAAYATALMM CKBAXKMH.

2. AONyCTMMbIE CKOPOCTU CMYCKOMOAbEMA TPYD M LUTAHT NPW PA3ZAMYHOM OCHACTKE
M PA3AMYHOM CKBOXKMHHOM OBOPYAOBOHMM.

3. lMpmemka MU CAQ4O  CMEHbI, BEAEHME.  YCTAHOBAEHHOM  TEXHWMYECKOM
AOKYMEHTALIMM.

4. TpaBmAG MOAb30OBOHMS MEePBMYHbIMMA CPEACTBOMM MNOXAPOTYLLEHMS.
PasmelLieHmre CpeACTB MOXAPOTYLLEHMUS.

5. Oka3aHme NepBon AOBPAYEOHOM MOMOLLM MNP PAHEHMU KOHEYHOCTEN.

buaeT Ne 11

1. TIAQCTOBOE AGBAEHME U TEMMEPATYPA. AONYCKAEMbIM OTOOP XXMAKOCTM M3
MNAQCTQ.

2. YCTPOMCTBO M MNPABUAQ YCTOHOBKM MPOTUBOBLIOOCOBOrO  OBOPYAOBAHMA
(MAAOTABAPUTHBIX MPEBEHTOPOB).

3. Cnocobbl 3KCNAYATALMU. OCHACTKM TOAEBOM CUMCTEMbI B 3CBUCMMOCTM  OT
NOAHMMAOEMOTOTRY3A.

4. TIpaBMACG OTKAKOHEHMA DLH OT aAekTpoceTH.

5. Oka3aHue AepBon AOBPAYEOHOM MOMOLLM MPU TPABME TAC3.

BuaeT Ne 12

1. ToHgTMe © NOPOACX-KOAAEKTOPAX M MX CBOMCTBAX: MOPUCTOCTb U MPOHMLAEMOCTb
MNOPOA, HACHILLLEHHOCTb OAIOMAOM.

2.4 [TOAFOTOBKQO CKBQXKMHbI K TMAPOPA3PbLIBY MAACTA U OCYLLLECTBAEHME MPOLLECCA.

3. AonyCTMMblE HArPY3KM U CKOPOCTM MPM BbIMOAHEHMMU KAHATHbIX PABOT.

4. [loHaTME O MPOMU3BOACTBEHHOM  TPABMATUIME UK NPOJOECCHMOHAAbHbIX

5. 3000AEBAHMUSX.
MPU3HAKM OTPABAEHUS YTAPHBIM FTA30M. [1epBasd MOMOLLLb MOCTPOACBLLIEMY.

BuaeT Ne 13

1. PaBOTbl NO BOCCTOHOBAEHMUIO CKBOXKMH METOAOM 3APE3KM U MPOBOAKM BTOPOIO
CTBOAQ.

2. TIPABMAC MOAKAIOYEHMA CTAHKA-KAYOAKM, OCBETUTEABHOM AMMNAPATYPSI.

3. YCTpOMCTBO OBCAYXMBAHMSA TIOOMHIOBOM YCTAHOBKM, CMOCOObI YNPABAEHUI UMM.



4, OO0LLME NPABMACQ BE30MACHOIO BEAEHMS MOTPY304HO-PA3NPY304HbIX PABOT.

5. BWMAbI UCKYCCTBEHHOTO AbIXAHMA. [TPABMAC €ro NPUMEHEHMA

BuaeT Ne 14

1. 32KCNAyataumsg CKBOXKMH MPM  MOMOLLM  LUTAOHTOBbIX TFAYOMHHbBIX HACOCOB C
MPUMBOAOM OT CTAHKA-KAYAAKM.

2. TlpoBEpPKA rOTOBHOCTK ArPEerara, MOALEMHMKA K CMYCKOMOABEMHBIM OMNEPALLMIAM.
MNpoBepKa 0OOPYAOBAHMSA U MHCTPYMEHTA. ONPOBOBAHMA MOHTOXKA.

3. [poBeAEHUE AOBMABHBIX PABOT MO U3BAEYEHMIO MHCTRYMEHTA U MPOBOAOKM.

4. PepepaAbHblt 30KOH «O6 00A3ATEABHOM  COLIMAABHOM  CTPOXOBAHWMKM  OT
HECHYACTHbIX CAY4AEB HA MPOU3BOACTBE M MPOJGOECCHMOHAABHbBIX 3000AEBAHUM.

5. Bo3aencTBME HO OPraHM3M YHEAOBEKA CblPbs, HEADTEMPOAYKTOB M PEArEHTOB. Mepb!
npeAynpexaeHms. NMomoLLb NOCTPOAOBLLMM OT OTPABAEHMS

BuaeT Ne 15

1. AENCTBYOLLME MHCTPYKTMBHbIE KAPTbl PALMOHAABHOM OPFAHU3ALLMM  TOYAQ MNPU
MNOA3EMHOM PEMOHTE CKBOXKMH.

2. Cnocobbl NPUrOTOBAEHUS PADOUYMX XKMAKOCTEM AAA TMAPOPA3PbLIBA MAQCTA.

3. WoBAOHMPOBAHME CKBOXMH C OTOMBKOM 30004.

4. TlepBMYHbIE CPEACTBA NOXAPOTYLLUEHMS.

5. [lepBas MOMOLL NPM OTPABAEHUIAX TOKCUYHBIMM XKMAKOCTIMM U TA3AMM.

BuaeT Ne 16

1. BumAbl MHCTPYMEHTOB, MPUMEHIEMBIX MPU FOAZEMHOM PEMOHTE CKBOXKMH U
NPABUAC MOAb3OBAHMS MMM,

2. TMAPOBAMYECKMI PA3PLIB MAACTA, €0 9d0dOEKTUBHOCTD.

3. YCTOHOBKA U1 U3BAEYEHME MPUEMHbBIX KAQMAHOB U OTCEKATEAEM.

4. Tpe®oBAHMS MPOABUA TEXHUKM  OE30MACHOCTM K YCTPOMCTBY AECTHMLL, TPAMNOB,
NEepexXoAOM, MEPUAbHbBIX OFPAXKAEHMM.

5. TlOPAAOK OKQ3OHMS NEPBOM AOBPAYEOHOM MOMOLLM MOCTPAACBLUMAM OT YLLMOOB.

buaeT Ne 17

1. TlpoBepKa OTCYTCIBMA HEADTETA30MNPOIBAEHNM NEPEA AEMOHTAXKEM YCTbEBOM
APMATYPbI M AROMBIBKO CKBAXKMHbI AO BbIMbIBA XXMAKOCTM B OObEME CKBOAXKMHBI.

2. Tunbl rA30MECOYHBIX IKOPEN U X MPUMEHEHME.

3. 3AKpbITUE N OTKPLITUE KAQNOAHOB LUMPKYAALMOHHBIX MEXAHNYECKMX.

4. PeAepPAAbHbIM 30koH  «O NPOMbILLAEHHOM 0e30MNaCHOCTH OMACHbIX
MNP OM3BOACTBEHHbIX OObEKTOB).

5. [lepBas MOMOLLLL MPK YLLUMOAX, PACTIKEHUSIX, BbIBUXAX.

buaeT Ne 18

1. LleAb 1 30A04M MOA3ZEMHOIO TEKYLLLETO M KAMUTAABHOIO PEMOHTA CKBOXKMH.

2. [loBEPXHOCTHO-OKTMBHbIE BellecTBa (MAB), npumeHsemble npu  KMCAOTHOM
obpabotke 3a604.

3. OnpeccoBKA NOA3EMHOIO 0O0OPYAOBAHMS CKBAXKMH.

4. TIpOBMAQ, AEWCTBME  KOTOPLIX PACMPOCTPAHMOTCA HA  MPEANPUATUS U
OPraHM3ALUMKM HEDTIHOM MPOMbBILUAEHHOCTM.

5. Aencreme 0BCAYXMBAKOLLLETO NEPCOHAAQ MpK NoXXape. [MepBas MOMOLLLb NPU

O>XXOrax.
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BuaeT Ne 19

1. AAS% 4ero npom3BOAIT AOAMB XMAKOCTM B MPOLLECCE NMOABEMA OOOPYAOBAHMA U B
KOKOM OObeme?

2. PeMOHT CKBOXKMH C MOMOLLIBIO TMOKMX TPYD. TEXHOAOTUYECKME ONEPALMM.

3. TPODUACKTUYECKMIM YXOA 30 MHAMKATOPOM BECA.

4. TpeboBAHMA DSAEKTPOOE3ZOMNACHOCTM MNPU XUMMYECKMX U TEMAOBBIX METOAOX
BO3AEMCTBMA HO NPU3ABOMHYIO 30HY MAQCTA.

5. OKa3aHMe NepBon AOBPAYEDOHOM MOMOLLLM NPU MOPCKEHMU SAEKTPUHECKMM
TOKOM.

BuaeT Ne 20

1. KncaotHas o6paboTka 3000€B CKBAXMH, €€ CYLLLHOCTb.

2. TIPOMBIBOYHbBIE XMAKOCTM, MX HA3HAYEHME MPU MOAZEMHOM PEMOHTE CKBOXXMH.
MNapameTpsbl MPOMbIBOYHBIX XKMAKOCTEMN.

3. YCTAHOBKAO U KpEMNAEHME KAOHATHOM TEXHMKM.

4. MNpasuaa 6e30NACHOCTM  MNpu  pabote C  MNOABEMHbIMM  KPAHOMMU U
rPY30MOABEMHBIMM MEXTHUIMAMM.

5. Oka3aHme NepBon AOBPAYEOHOM MOMOLLM MPK NEPEAOMOX KOHEYHOCTEN.

BuaeT Ne 21

1. Tokcuyeckme CBOMCTBA rasa. [oHdTHMeE O B3PbIBYAThIX CMECHX. B3pbIBOOMNACHbIE
CMECK METAHA U APYTUX KOMMOHEHTOB HECPTAHOTO ra3d C BO3AYXOM.

2. Kem MpoOBOAMTCA  MOHTOXX M AEMOHTCAXK  HA3eMHOro  0b6opyAOBAHMUY,
DAEKTPOHACOCOB, OCMOTR, PEMOHT U UX HOAQAKO?

3. [poBeaeHMe MNOACODOHO-BCMOMOIATEABHbLIX ~PABOT HA  MPOMBICAOX, TAE
OTCYTCTBYIOT MOATOTOBUTEAbHbBIE BPUIAAbI.

4. TpaBmuaa  OE30MACHOM  IKCOAYATALUMM  DAEKTPOOOOPYAOBAHMA.  [TpaBMAC
MOAb3OBAHUA DAEKTPOUHCTPYMEHTOM, HOTPEBATEAbHBIMM MPUBOPAMM.

5. Oka3aHWe NepBon AOBPAYEBOHOM MOMOLLIM NPU NEPEOXACIKAEHUM U
ODMOPOXEHMM.

BuaeT Ne 22
1. TIpABMAQ BEAEHMSE PEMOHTHBIX PADBOT HA CKBAXKMHOX. PYKOBOAALLLMM AOKYMEHT
PA 153-39-023-97.

2. Tunbl ABAPUAIM CROCOBLI MX AMKBUACLLMM MPU KAMUTAABHOM PEMOHTE CKBOXKMH.

3. YNpaBAEHUE KOHATHOM TEXHUKOM.

4. TexHuka, O0e30MACHOCTM MNpu  OBCAYXMBAHMU  KOHTPOABHO-M3MEPUTEABHBIX

5. npubopos.
OKO30HME NePBOUN AOBPAYEDOHOM MOMOLLLM NPU TEPMUMYECKMX OXXOraX.

BuaeT Ne 23

1. PaBoTbl NO BOCCTOHOBAEHMIO CKBOXKMH METOAOM 3APE3KM U MPOBOAKM BTOPOIO
CTBOAQ.

2. TEPMOKMCAOTHAS 0BpaboTkM NPU3ABOMHOM 30HbI. CYLLIHOCTb TEPMOKMCAOTHOM
0BpPABOTKM.

3. YCTpOMCTBO OBCAYXMBAHUSA TIOOMHIOBOM YCTAHOBKM, CMOCOObI YIPABAEHUS MMM,

4. lMpmemka M CAQYO  CMEHbl, BEAEHME  YCTAHOBAEHHOM  TEXHWMYECKOM

AOKYMEHTALIMM.
5. BUAbBI MUCKYCCTBEHHOTO AbIXAHUS. [TPABMAQ €r0 MPUMEHEHMS.
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BuaeT Ne 24

1. TIOArOTOBMUTEAbHbIE PABOTbLI MPU PEMOHTE CKBOXKMH, OBOPYAOBAHHbIX LLITAHTOBbIMM
FAYOUHHbBIMM HOCOCAMM.

2. Kakme TeXHOAOTMYECKME ONePALMM MPOBOAIT NPU OYUCTKE COUABTPA CKBOXKMHbI M
NPEM3ABOMHOM 30HbI MAQCTA OT PA3AMYHBIX 3AMPI3HEHMI B 3ABUCUMOCTM OT MPUYMH
M TEOAOTOTEXHMYECKMX YCAOBUMING

3. Cnocobbl 3KCMNAYATAUMM OCHACTKM TOAEBOM CUCTEMbI B 30BUMCMMOCTM OT
MNOAHMMOEMOTO FPYy3a.

4. TpeboBaHMs 6E30NACHOCTM MNPU XMMUMYECKMX U TEMAOBBIX METOACQX BO3AEMCTBUS
HQ MPM3ABOMHYIO 30HY MAQCTA.

5. OKa3aHWeE NepBOU AOBPAYEDOHOM MOMOLLLM NPU APTEPUAABHOM KPOBOTEYEHMMN.

BuaeT Ne 25

1. TlOHATME O NAOHOBOM U OAKTUHECKOM MEXPEMOHTHOM MEPUOAAX PAOOTHI
CKBC>KMHBI.

2. [loCAEAOBATEABHOCTbL PABOT MPM CMNyCKe LUTAHITOBOro rAYOUMHHOIoO HACOCA.

3. AOMNyCTUMbIE HATPY3KM U CKOPOCTM MPM BIMOAHEHMM KOHATHBLIX PABOT.

4, OrpoXXAEHUE  ABMXKYLLIMXCA H4ACTEM MALLUMH KM “MEXAHM3IMOB. (OCHOBHbIE
TPeOOBAHMSA, MPEABIBATEMbBIE K MPEAOXPAHUTEABHBIAM OO OXKAEHMAM.

5. OKa3aHWe NepBon AOBPAYEDOHOM MOMOLLM MPU XUMMHECKMX OXXOraXx.
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