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MNacnopT NPOrPAMMBbI

Leab peaamsaLmm Nporpammel

Kateropumsa cAyLLaTeAem

PopPMA PEAAUIALLMM MPOTPAMMBI

POopPMbI QTTECTALLMM

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

Bua y4ebBHbIX 3aHATHUM, pabOT

MMAQHMPYEMbBIE PE3YALTATHI OBYYEHMS

XApAKTEPUCTUKA NPOFECCHUOHAABHOM AEATEABHOCTM

KaAeHAQPHbIM Y4eOHbIM rpadomK

OpraHmM3aLmMoOHHO-NeAQrorm4yeCckme yCAOBMA

MaTtepunaabHO-TEXHMYECKOE obecnevYeHmne oBpPa30BATEABHOLO ApOLLECCa
OLEHOYHbIE MATEPUAABI U UHBIE KOMMOHEHTbI

KBOAMOOUKALMOHHAOS XAPAKTEPUCTUKA

Y4eOHbIM NAQH

Y4eBOHO-TEMATUHECKMIM MAQH TEOPETUHECKOTO. OOY4EHMUS
Y4EBHO-TEMATUYECKMI MAQH MNPAKTUYECKOro OBy4eHMA
KOHTPOABHO-OLLEHOYHbIE MOTEPMAADI

MNepeyeHb PEKOMEHAYEMbBIX YYEDHBIX M3AQHUM M3Y4AEMBIX B POAMKOX
MPOrPAMMBI MPOJDECCUOHAABHOTO OOY4EHMS
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NMacnopT nporpammel

Hacrosawme y4elHble MAQHbI U MPOrpaMmMbl paspadotarbl 4Y AlNO «Y4eBHbin
LeHtTp «laHc»y v NpeAHA3HOYEHbl AAR MOBbILLEHMSA  KBAAMCDMKALMKM MEPCOHAAQ.
MPOorpAMMBbl ONPEAEANOT MMHUMAABHBIM OObEM 3HAHUM U YMEHUM, KOTOPBIMM AOAXKEH
O0BAQAQTL  OMEPATOP MO  TMAPOBAMYECKOMY  PA3PbLIBY MAQCTOB  MPU  3AHATUM
COOTBETCTBYIOLLLEM AOAXKHOCTM.

HopmaTtnBHO-npaBoBAas OCHOBA pA3pAaB6OTKM y4€6HOro NAQHA U NPOrPAaMMbl:
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 npodbecchn 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 0BPA30BAHUS M HOYKM 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-NMPOM3BOACTBEHHOTO 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 yTBEPXAEHUM DEAEPAABbHBIX 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, 0123.06.2014 Ne 581);

¢ [IDOCPECCHMOHAAbBHBIM _CTAHAQPT «Onepartop Mo Ao0bbHe HedOTM, ra3a M FA30BOro
KOHAEHCATA »;

¢ AOAKHOCTHAS MHCTRYKLMA «OnepaTop No rMAPABAMYECKOMY PA3PbIBY MAQCTOB).

LleAb pedAu3aumm APOrpPAMMbBI: BEAEHME TEXHOAOTMYECKOrO MpoLLecca
npPU BCeX CrnocoBax AOBbIMM HEQDTU, FrA3A U FA30BOrO KOHAEHCATA, OOCAYXXMBAHME U
HOAQAKQ MALUMH U MEXTHM3MOB.

KaTeropusa cAywareaen: paboive (ropHopaboume u pabodyme  APYrix
NPOJOECCHIM MO AODbLINE MOAE3HBIX MCKOMNAEMbIX MOA3EMHbBIM M OTKPbITBIM CIOCOBAMM)
M CMEUMAAMNCTSI.

PopMa peasnsaumnm NPOrpPAMMbI: O4HAS, OYHO-3A0HHAS.

POpPMbl ATTECTALMMU: TEKyLLMIA KOHTPOAb, TMPOMEXYTOYHAS M  UTOrOBAS
aTTecTaums.

Tpe6oBaHMA K YPOBHIO MNOAroToBKM (06pa3oBaHUIO U OBYyHeHMIO)

nocrtynamoLuwiero Ha 06yquMe, HeobxoAuMbie AAST OCBOEHMUSA nporpammesli.
Mporpamma paspaboTaHa  AAS  AMLL,  UMMeoWMX npodoeccuio  «Oneparop Mo
TMAPOBAMYECKOMY PA3PbIBY MAQCTOB.

HopMAaTUBHbIN CPOK OCBOEHMSA MPOrPAMMBI: HOPMATUBHAS TOYAOEMKOCTb
oby4yeHMs Mo AQHHOM NPOrPAMMe — 166 AKOAEMUHECKMX HYOCOB, BKAIOHOS BCE BUAbI
AYAMTOPHOM M BHEAYAUTOPHOMU (CAMOCTOITEABHOM) Y4EOHOM PABOTbl CAYLLATEAY, O
TAKXKE NPAKTM4eCcKkoe obydveHme. 3



Bua y4eOHbIX 3QHATHMHU, PABOT: AeKUMM, KDYTAbIE CTOAbI, BbIE3AHBIE 3QHATUS,

KOHCYAbTALLMM, BBIMOAHEHME ATTECTALIMOHHOM PABOTHI.
MAaHUpyembie pe3yAbTAaTbl OBy4YeHus
O6wme komneteHuun (OK):

o[IO3HOKOMMUTb  CAYLLATEAEM C  TEOPETUYECKMMM  MOHATUIMM U OCHOBAMM
NPOdPECCUOHAABHOM AEITEABHOCTH;
e CPOPMMPOBATL HOBLIKM OCDOPMAEHUT TEXHMHYECKOU AOKYMEHTALLMM;
¢OpPraHmM30oBbIBATE COOCTBEHHYIO AEITEABHOCTb, MCXOA M3 LEAM U CMNocobOoB ee
AOCTUXKEHMUS, ONPEAEAEHHDBIX PYKOBOAUTEAEM;
¢ AHOAM3MPOBATL PABOHYIO CUTYALMIO, OCYLLLECTBAATL TEKYLLMM M MUTOTOBbIM KOHTPOAD,
OLLEHKY W KOPPEKUMIO CODCTBEHHOM AEATEAbHOCTM, HECTM OTBETCTBEHHOCTb 3Q
PE3YAbTATHI CBOEM PABOTHI;
¢ OCYLLLECTBASTb MOUCK MHADOPMALMM, HEOBXOAMMOM AAS DAPAOEKTUBHOTO BbIMOAHEHMS
MNPOdOECCUOHAABHBIX 30AQY;
e/ ICMOAB30BATh MHAPOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOAOTUM B
NPOdOPECCUOHAABHOM AEITEABHOCTH;
ePABOTATL B KOMAHAE, 3AOMEKTMBHO OBOLLATLCA C KOAAETAMM, PYKOBOACTBOM,
KAMEHTAMM.

MpodpeccnoHaabHbie komnetTeHuun (MNK):
e TEXHOAOTMYECKOE COMPOBOXAEHME U OOCAYXMBAHME TEXHMKM U ODOPYAOBAHMS,
0BeCneyYmBatoOLLLETO MPOLECC AODbLINM YTAEBOAOPOAHOIO CblpPbS;
e [lOAAEPXKAHME TEXHOAOIMYECKOrO Mpouecca AODbHM HeddTM, rasa M rasoBOro
KOHAEHCATA.

XapakTepucTmuka npopecCUOHAAbHON AEATEABHOCTH

O6AacTb nNpPOheCcCCUOHAABHOM AEATEABHOCTM: pPABOTA HA MPEeANPUITUIX
PA3AMYHBIX OTPACAEM 3KOHOMMKM, BBINOAHEHME PABOT MPM BCEX CNOCOBAX AOObLIHM
HedTn, ra3a, TrA30BOTO KOHAEHCATA, T[MAPOPA3PbLIBY MAACTA, MCCAEAOBAHUIO U
obecnevyeHnio OGecnepeborHOM pPABOThl CKBOXMH, OOCAYXMBAHUMIO U PEMOHTY
HEJQOTEMPOMBICAOBBLIX  OOOPYAOBOHMS UM YCTOHOBOK  MOA  PYKOBOACTBOM  AMLL
TEXHWMYECKOrO HOA30PA.

O6beKkTbl NPOGPECCUOHAABHOU AEATEAbBHOCTH:
e TEXHOAOTMYECKME MPOLLECChHI' AODbLINM HEJDTH, FA3A U TA30BOrO KOHAEHCATC;
e TEXHOAOTMYECKME MPOLLECCHI MICCAEAOBOHMSA CKBAXKMH;
® TEXHOAOTUM TIOAAEPXKAHMA MAACTOBOrO AQBAEHMSA, MOBbILLEHMA HEdOTEera3ooTAQHM
MAQCTOB M MPOU3BOAMTEABHOCTM CKBOXKMH;
e MPOMbBICAOBOE OOOPYAOBOHME, DAEKTPOTEXHMYECKME M HOCOCHbIE YCTAHOBKM;
e PEMCTIPUPYIOLLIME U KOHTPOABHO-M3MEPUTEAbHbBIE MPUOOPLI, CPEACTBA ABTOMATUKM U
TEAEMEXTHUKM;
e KOHCTPYKTORPCKQAS, TEXHUYECKAS, TEXHOAOTMYECKAS U HOPMATUBHASN AOKYMEHTALLMS.

Bua. npodpecCHMOHAAbHOU AEATEAbHOCTH: AODbMO HEPTM, Tra3a M T[A30BOrO
KOHAEHCATA.



KaAreHAQPHBIN y4ebHbIN rpachuk:

Y4ebHble 3aHATMS B PAMKAX MNPOJPECCHMOHAABHOTO OBOYyYEeHMS MPOBOAITCA B
TEYEHUE BCEro KOAEHAQPHOIO roaAd (C YH4ETOM BBIXOAHBIX M MPA3AHMYHBIX AHEM), MO
MEPE KOMIMAEKTOBAHUSA TPYMM, B PEXMME b6-AHEBHOM Yy4eOHOM 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 COFAQCOBAHUIO C
30KA34YMKOM OBPA30BATEABHbLIX YCAYI AOMYCKAETCA MPOBEAEHNE 3AHATUM B BbIXOAHBIE U
NPA3AHWYHBIE AHM.

HeAeAu 1 HeAeAsd

AHMU 1 2 3 4 5 [

KOA-BO YOCOB 4/2 4/2 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 4/2 2/2 2/2 2/2 2/2
TO/CP | TO/IMA | TO/CP | TO/CP | TO/CP | TO/CP

HeAeAU 3 HeaAeAq

AHU 1 2 3 4 5 [

KOA-BO YOCOB 2/2 6 6 6 6 6
TO/CP 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 6 6 6 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 AEITEABHOCTM OPFAHM3AUMU UM ATTECTOBAHHbLIE B
YCTOHOBAEHHOM MOPSAKE.

Y4yebHO-MeToAN4YecKkoe obecneYyeHMe TMO3BOAIET PEAAM3OBATL OCHOBHOE
COAEPXAHME MPONPAMMHOIO MATEPUAAO U OTPAXKAET COAEPXKAHME MOAFOTOBKM MO
npodoeccuu.




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

AN KOHTPOAS OCBOEHMS MPOrPAMMbI  OBYHAKOLLMMMCE UM COOTBETCTBUS
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-IMUAEMUOAOTUHECKMM  MPABUAOM M _HOPMAM U
obecneymaet npoBEAEHME BCEX BMAOB ANCUMMNAMHAPHOM MOAFOTOBKM,
MNPEAYCMOTPEHHbIX Y4€OHbIM MAQHOM.

Ne 1
HaumeHnoBanue Ikad st kaur-1 mr
000py10BAHHOTO Kommsrorep npenonasarens-1 mr
y4eOHoro kJjacca, | HoyrOyk obyuaromerocs-6 mr
00beKTOB s | JleMOHCTparoHHBINA TpoekTop-1 mT
npoBeneHus 3aHATHIl | KHHO-TIPOEKIIMOHHBIH  3KpaH, AIs JIEMOHCTPAlMM - yYCOHBIX (DUIBMOB, METOIMYECKHX H
c nepeuyHeM | 00pa3oBaTEIbHBIX MaTepuanos-1 mr
OCHOBHOTI'0 PoGor-tpeHaxkep «[oma» mno okKazaHHIO TIEPBOM. NOBpayeOHOM mOMOIIM M NPOTrPaMMHOE
o0opynoBanus obecrneyenne Kk Hemy-1
TexHnueckue - ydeOHbIE CpeACTBa I MPOBEACHUS MPAKTHUECKUX 3aHATUI IO OKa3aHHUIO MEepBOH
JoBpaucOHo# momornu auif-30 it
[Tepeuens yueOHO-UHPOPMALIMOHHBIX CTCHIOB!
OxpaHa Tpyaa
IMToxapHas 6e30MacHOCTb
O1eKkTpo0e30macHOCTh
Oxa3zaHue NepBor MOMOIIH MOCTPaJaBIIUM-4 T
Axpec TromeHckas o0i., . HuwkHeBapToBCK, yi. Jlennna, 211, manens 20, crpoenne 17
(MecTOMoJI0:KeHHE)
TOMeIleHHsI
®opma BJIaJieHusl, | ApeHna
MOJIb30BAHUS
(COOCTBEHHOCTD,
onepaTuBHOE
ylpagBiieHHe, apeHAa
M T.IL.)
JdokymeHT ='| HoroBop apernnst Ne 2021005 ot 01.01.2021
OCHOBaHHeE
Ha3navenue VYyeOHbie - 61,54 M2
OCHALLIEHHOT 0
ToMelleH s,
mwiomaaAb (KB. M)
KosaunuyecrBo Ymncno mocaouHBIX MeCT: 25
NMOCAX0YHBIX MeCT
Harasignble IIJIAKATBI
o0pa3ubl:

OueHoYHbIe mMmartepunuaAbl 1 UHbIe KOMMNOHEHTbI

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

PE3YABTATOM OCBOEHMA AMCLMIMAUH, MPOMEXYTOYHAS ATTeCTAUMA CAYLLATEAEN B
doopme 3a4eToB. K MPOMEXYTOYHOM ATTECTALMM AOMYCKAKTCA CAYLLATEAM, YCMNELLUHO
OCBOMBLUME MPOrPAMMY COOTBETCTBYIOLLLEN AMCLMMNAMHBI (MOAYAS) UM BbIMOAHMBLUME
npaktmyeckme pabotbl. 3AYET - NPOBOAMTCA B MUCbMEHHOM COPOPME MAM B OOpME
cobeceaAOBAHUS. AOMYCKAETCH NPOBEAEHMNE TECTUPOBAHMUS, BbIMOAHEHUE KOHTPOABHOM

PABOThHI U 3ALLLUTA AOKACQAOB. 6



K wmToroBom Qrrectaumm AOMYCKAKTCS AMLQ, YCMELUHO BbIMOAHMBLLUME BCE
DAEMEHTbI Y4eOHOro NAAHA, TPEBOBAHUS, MPEAYCMOTPEHHbIE MPOTPAMMOM U YCNELLIHO
MPOLUEALLME MPOMEXKXYTOYHYIO ATTECTALLMIO.

UToroBas arrecTaums NpPoOBOAMTCS B POPME KBAAMAOUKALMOHHOIO 3K3AMEHA
CMNEeUMAAbBHOM  ATTECTALMOHHOM  KOMMCCHMEM,  PE3IYAbTATHl  PABOTbl  KOTOPOM
OCOOPMAAOTCH MPOTOKOAOM.

ATTECTALUMOHHON KOMMCCHEN NPOBOANTCSA OLLEHKA OCBOEHHbIX 0By4aloWmMmmcs
NPoPeCCMOHAAbHbIX KOMMETEeHUMN B COOTBETCTBUM C COIFAAQCOBAHHbIMM C
PaBGOTOAQTEAIMHN KPUTEPUIMH, YTBEPIKAEHHbIMU OBPA30BATEAbHBIM YYPEXKAEHUEM,
Bua, MOPAAOK M KPUTEPUMMU OLLEHOK MTOTOBOM QTTECTALMM OMPEAEAIOTCS. YHeOHOM
OPraHM3aUMEN COAMOCTOITEABHO. B COCTOB ATTECTALMOHHOM KOMUCCUKM AOAXHDI
BXOAMTb: MPEACEAATEAD; YAEHbI KOMMUCCUM.

Bonpochkl, He HalleAlume CBOErO OTPAXKEHMS B AQHHOM ' [IPOrpamme,
PEAAMEHTUPYIOTCS AOKAAbHbIMM HOPMATHUBHBIMM QKTAMM Yy4€BOHOro LLEHTPA.

KBAAUPUKALUOHHAA XAPAKTEPUCTUKA

Mpodeccus - ONepATOP MO MMAPABAMYECKOMY PA3PbIBY MAQCTOB
KsaAaudcoukaumsa - 6 paspsa

Oneparop no rMAPABAMYECKOMY PA3PbIBY MACCTOB:

XapakTepucTukd pabor:

e BeaeHue npouecca rmaApopa3pbIBA MAACTA NPU AGBAEHMM CBblLLe 70 MIMa (700 krc/ks.
CM) U TMAPONECKOCTPYMHOM NePdDOPALMM.

e YCTOHOBKO KAPTOTPOMMbI U HADAIOAEHME 30 MOKA3OHMIMU  PETMCTPUPYIOLLLETO
SAEKTPOHHOTO PACXOAOMEPA U MOHOMETPA.

o OBCAYXMBAHME 1 PEMOHT APMATYPbl OOBA3KM YCTb CKBOXKMH.

Oneparop rno rMmaPABAMYECKOMY PA3PbIBY MAACTA AOAXKEH 3HATD:

e CXeMy 00OBA3KM ODOPYAOBAHUS M YCTbd CKBOAXKMHbBI MPU PA3AMYHBIX TEXHOAOTUYECKMX
CXEMOX TMAPOPA3PLIBA U TMAPOMECKOCTPYMHOM NepdOopaLLmM;

e COCTOB M CNOCODbI NPUTOTOBAEHMUS 3AKAYMBAEMBbIX XKMAKOCTEMN U MECKOHOCUTEAEM;

e pACYET HEOBXOAMMOTO KOAMYECTBA XXMAKOCTU U NECKQ;

e TEXHUYECKYIO  XAPAKTEPUCTUKY  ODOPYAOBAHMA U KOHTPOABHO-M3MEPUTEAbHBIX
NPEMOOPOB, MPUMMEHSIEMBbIX MPU TMAPOPA3PLIBAX.



YYEBHbIA NAAH
NPOrpamMMbl NOBbILLEHUA KBAAMPUKALMKM pabdo4mnx no npocheccum:
«OnepaTtop No rMAPABAUYECKOMY pPa3pPbIBY MAGCTOB)
6-ro paspsaa

No CoaepxdaHue KoA-BO
B 4yacos
| | TeopeTudeckoe oby4yeHue 76
Il | MpakTuyeckoe oby4yeHue 90
UTOTO: 166
YYEBHO-TEMATUYECKUIN NAAH
TeopeTU4eckoro oby4yeHus
NMpomexy
Ne Koa-Bo TOo4YHas
Tema
n/n YacoB | aTrecTay,
nusa
1 | BeeaeHue 2
2 | MPOM3BOACTBEHHASN CAHUTAPUSI U TUTUMEHA TPYAO PABOUYMX 4
3 | DkCnAyataums HEADTAHBIX M FTA30BbIX MECTOPOXAEHMUIM 4
4 | [TOA3EMHbIM PEMOHT CKBAXKMH 6
5 | OCHOBbI TEXHOAOTMMM TMAPABAMYECKOTQ PA3PbIBA MAACTA 16
6 | TMAPONECKOCTPYMHASN NEPAOPALMI CKBAXKMH 12 3a4er
7 | KnucaotHas obpaboTKa NPOAYKTMBHbLIX MAQCTOB 12
8 | OBOPYAOBAHME 1 APMATYPA AAS TMAPOPA3PLIBA MAQCTA U 10
IMAPONECKOCTPYMHOM NepdOopALMM
9 | OXpaHQ okpYXAOLLEN CPEADI 2
KoHecyAbTALLMU 4
KBOAMAOMKALLMOHHbBIM DK3AMEH 4
UTOTIO: 76

Tema 1. BBeaAeHue

3HOYEHUNE HEDTEMPOMBICAOBOIO AEAQ U €M0 POAb B €AMHOM cUCTeme cbopa
YTAEBOAOPOAHbBIX MPOAYKTOB. HOBOE B TEXHUKE U TEXHOAOTUM AOCDBINM HEQDTM U rA3q.

OCHOBHble ~ OObeKTbl  HedOTEAODLIBAOLLETO  MPEANPUATHE,  dOYHKLLMOHAABHAS
B3AMMOCBS3b, OPTOHM3ALMOHHAS CTPYKTYPA M MOAPA3AEAEHMS.

TpyAOBQS 1 TEXHOAOTMYECKAS AUCLLIUMAMHA.




Tema 2. Mpon3BOACTBEHHASA CAHUTAPUSA M TMTMEHA TPYAQ pabounx

30AQ41 MPOM3BOACTBEHHOM COHUTAPUMM, OCHOBHbIE TMOHATMA O TUTMEHE TPYAQ.
MoHATME OB YTOMASEMOCTU. Pexxmm paboyero AHa HO MpeAnpUsTMM. PAUMOHOAbHbBIN
PEXMM TPYAQ M OTAbIXA. MOABMAQ AMYHOM TUTMEHDI.

OCHOBHbIE MOHATUI O CAHMUTAPHbLIX TPEOOBAHUIX K MPOMbBILUAEHHBIM MPEANPUATUIM,
MPOW3BOACTBEHHBIM MOMELLLEHMAM. CAHUTAPHAA KAQCCUOMKALMA.

MpodoeCCMOHAAbHbIE 3000OAEBAHUS U MX OCHOBHbIE MPMYKMHBI, MePbl BOPLOLI C HUMM.
3HAYEHUE NMPABUABHOTO COAEPXKAHUSI PADOYETo MECTA.

BEHTUAILMA 1M OTONAEHME MPOM3BOACTBEHHbBIX MOMELLLEHMM.

[MPOKM3BOACTBO PADOT B XOAOAHOE BPEMSA TOAQ HA OTKPBLITOM BO3AYXE, B MOMELLLEHMM
C MOBbILLEHHOM TEMMNEPATYPOM, B 3AMBIAEHHOM U 3AraA30BAHHOM BO3AYLLUHOM CPEAE.

OCHOBHbIE CBETOTEXHMYECKME MOHATMS U OMNPEAEAEHUS. 3HAYEHME  NPABMABHOMO
OCBELLLEHUI MOMELLLEHMM 1 PADBOYMX MECT.

[OHATME O MNPEAEAbHO AOMYCTUMbBIX KOHLEHTOALMAX BOEAHbIX BEUIECTB B BO3AYXE
PABOYEN 30HbI. NPEeAEABHO AOMYCTUMbIE KOHLLEHTPALMM MAPOB.HECDTU U TA3A B BO3AYXE
pPaboyen 30Hbl HO OOBEKTAX MX AODbBIYM.

Bo3aenCTBME HO OPraHM3M YEAOBEKA CEPHUCTbIX HEJDTEM. MEPBI 3ALLMTLI HEAOBEKQ
OT BO3AEMCTBMSA MAPOB CEPHMUCTbIX HeATEU. MHCTPYKLMI MO NPOM3BOACTBY PAOOT B
3Ara30BAHHbIX MECTOX.

BosaencTeme Lyma v BUOPAUMKM HO YHEAOBEKA. - XAPAKIEPUCTUKA LLIYMA U BUOPALMU.
AOMYCTUMbIE YPOBHU LLIYMA U BUOPALMU. MepOonpUatii NO CHUXKEHMIO YPOBHS LLIYMA U
BMOPALMM HO HEAOBEKQ.

POCnoAOXEHME MPOMBICAOBLIX OObEKTOB M YCTAHOBOK MO OTHOLLUEHMUIO K XXMAOMY
PANMOHY. CAOHUTAPHO-3ALLUTHBIE 30HbI, UX LUMPKUHA U TEPPUTOPMUS.

CAOHUTAPHO-ObLITOBbIE MOMELLLEHUS HO TEPPUTOPUM  MPOMBILLAEHHOTO OObEKTA.
CHOOXEHME  MUTbEBOM  BOAOM, - ACCEHM3ALMI UM KAHAAM3AUME.  MeAMuMHCKOE
ODCAYXMBAHME HA NPEANPUATUN.

MOHgTME O NPOM3BOACTBEHHOM TPABMATU3IME U MPOGDECCUOHAABHbBIX 3000AEBAHMSIX.
MNpeaynpexaerHve ywmbos v Tpasm. OKA3aHME MEPBOM MOMOLLUM MPU NEPEAOMOX,
BbIBUXQOX, 3ACOPEHMM TAQ3, OXOFAX, OTPABAEHMAX M OOMOPOAKMBAHMM. HAAOXEHME
>KryTOB M MOBA30OK, OCTAHOBKA KPOBOTEYEHMS.

OKa3aHME NEePBOM MOMOLLM MPU  MOPOAXKEHUU  DAEKTPUYECKMM TOKOM:. OCBO-
BOXAEHME MOCTPAACBLUETO OT TOKOBEAYLLMX YACTEM, MCKYCCTBEHHOE AbIXOHME.

AMTEYKa MEPBOM MOMOLLM, MHAMBUAYCQAbHBIM MAKET, MPCABMAQ MOAb3OBAHMS MM.
MPABMAG U MPUEMBI TOOHCMOPTUPOBKM MOCTPAACBLLIMX.

3HOYEHUE CMNELOAEXAbI, CneuodyBn U UMHAMBUAYOAbHBIX CREACTB 3ALLIMTbI B AEAE
OXPQOHbI 3A0POBbLS PABOTAKOLLLMX. ObecnevyenHme pPaboYmx 3ALLUMTHBIMM
MHAMBUAYOABHBIMU CPEACTBAMM.

CpeACTBA MHAMBUMAYOABHOM 3ALLMTbI OPraHOB AbIXOHMUS, 3PEHMS, CAYXQ, 3ALLUTHI
FOAOBBI U PYK.

MeAUKO-CAHUTAPHOE OBCAYXKMBAHME.

ONACHOCTM,  BO3HMKAKOLLIME  MNPU  ODBCAYXMBAHUM  DAEKTPOODOOPYAOBAHMS.
MNpeAynpeAUTEAbHbIE 3HOKM U MACKATHI.

Tema 3. kcnayaTaumns HedPTAHbIX U FA30BbIX MECTOPOXAEHUM

[MOHITME O MOPOACX-KOAAEKTOPAOX. MEXAOHMYECKME CBOMCTBA MOPOA.
MAQCT, KaK ynpyras, Aedoopmmpyemas nopmctas Cpead, HOMOAHEHHAS YNPYTMAMMK
KMAKOCTAMM (HEQDTBIO, BOAOM) MPUPOAHBIM pe3epByap. AENCTBYIOLLIME CUAbI B MAQCTE.
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OBpa30BAHME HEMTAHBIX M FA30BbIX MECTOPOXAEHUM, OCHOBHbIE CBOMCTBA HEDTU U
rasda. [NAQCTOBbIE BOAbDI.

OBbwme CBEAEHMA O HedTAHbIX WM TA30BbIX CKBAXKMHOX. CTaTMYeckme U
AMHOMMYECKME YPOBHM. 3ABOMHOE AQBAEHUE. YCAOBMA MPUTOKA K 3a60t0. MNOHATMA O
PEXMMAX PADOTbl  MPOAYKTMBHBIX HEJOTErA30HOCHbLIX MAQCTOB. PeXxumbl paboTbl
HEedOTAHbIX MAQCTOB. AOMYyCKAEMbIM OTOOP XMAKOCTU M3 NAACTA. CUCTEMbI PA3PADOTKM
HEDTAHBIX MECTOPOXAEHMM.

[MTOHATME O METOAOX MOBbILLEHMA HEDTEOTAQYM MAACTOB. [TOHATME O MOAAEPXXAHUM
MAQCTOBOTO AQBAEHMSA, CMNOCOObLI MOAAEPXAHUA TMAQCTOBOTO  AQBAEHMA. METOAbI
BO3AEMCTBMA HA MACQCT AA MOAAEPXKAHMSA MAQCTOBOIO ACQBAEHMS. 30KAYKA 3ARYLLLEHHOM
BOAbI, YTAEKMCAOTbI U AP. METOAbLI. POPCUPOBAHHBIM OTOOP XXMAKOCTM.

OCHOBHbIE MPUHLMMBI PA3PADOTKM HECDTAHBIX M TA30BbIX MECTOPOXAEHUM.

Ha3HavyeHne M KOHCTPYKUMS HEAOTIHbIX CKBOXKMH. BCKpbITME MAQCTA B npouecce
OypeHMa CKBOXKMHbI. bypeHune n ocBOeHMEe CKBOXKMH. OBOOPYAOBAHUE. AAF=OYpPEHMS
HEOTAHbIX M TA30BbIX CKBOXKMH. KpaTkme CBeAeHMa 00 MHCTPYMEHTE, NMPUMEHIEMOM
npu BypeHun. MPOMBIBOYHAN XMAKOCTb B mpoLuecce OypeHms CKBOXMHbI. Cnocobbl
YCMELLHOrO BCKPbITUA MPOAYKTMBHOIO MAQCTA.

MeToaMKka BbIOOPA PAUMOHOABHOM KOHCTPYKLMM CKBADKMH. {CXemMa KOHCTPYKLMM
CKBOXKMHbI.  DKCMAYATAUMOHHBIE, HAIHETATEAbHbIE, KOHTPOAbHBIE U  PA3BEAOYHbIE
CKBOXKMHbI. CMyCKOMOAbEMHbIE U APYTME OnepaLmm.

KpenaeHne CKBOXMH. LleAn KpenaeHms CKBAXMH. Pa3olOlleHue MnAACTOB M
KPEMAEHME CKBOXKMH LLEMEHTHBIM PACTBOPOM. POAb OOCOAHbIX TPyO. lMpouecc ue-
MEHTUPOBAHMSA CKBCXKMH. [lOHATME OO MCABITAOHMM KM OCBOEHUM CKBOXXMH. [1OAro-
TOBUTEAbHbIE PABOTbI K CAQYE CKBOXKMHbI B B3KCMAYATALMIO.

MMOArOTOBKA CKBOXKMH K OCBOE€HUIO: OBopyAOBaHME 30009 M YCTbd CKBOXKMHbI.
OTKpbITbIE 3060M.

PUABTPbI DKCMAYATALMOHHBIX KOAOHH, CRYCK 3KCMAYATALMOHHOM KOAOHHbI AO 30004,
LEMEHTUPOBAHME U NepdbopUpoBaHme. - OcBoeHUne CKBOAXMH. CyLLHOCTb M COCTOB
PABOT, BbIMOAHAEMbIX NPU OCBOEHUM CKBAXKMH. CnOCOObI BbI3OBA MPUTOKA XXMAKOCTM M3
MNAQCTA. [TPOMBIBKO CKBQXKMHBI " HEDTBIO MAM BOAOM. A3pPALMA CTOADA >XMAKOCTM B
CKBOXKMHE. O4MCTKA 30009 CKBCXKMHbI M CHMXKEHME YPOBHI >XMAKOCTM >KEAOHKOM
(TtaptaHme). OCBOEHME CKBOXKMH MYTEM 3AMEHbBI TAMHUCTOrO PACTBOPA.

Kpatkme ceeaeHms 06 ABAPUAX B CKBAXKMHE M COOHTAHAOX, MPUYMHBI BOSHMKHOBEHMS U
METOAbI 6OPbLOLI € HUMMI.

MMOArOTOBUTE ABHBIE PABOTLI M CAQYA CKBAXKMH B DKCMAYQATALMIO.

OCHOBHblE CMOCODBbLI DKCAAYATALLMM CKBAXKMH.

POHTAHHOSN  IKCAAYATAUMA HEdOTAHbIX CKBAXKMH. OBOPYAOBAHME  GOOHTAHHbIX
CKBOXKMH.. [TOUHLMM  pABOTbl POHTAHHbLIX MOABEMHMKOB. [TOAbBEMHbIE (COOHTAHHbIE)
TPyObl, MX HA3HAYEHME. POHTAHHAA apmarypa (PA). HasHaveHmne PA. 3anopHbie
YCTPOMCTBA ‘“PA. TUMOBbIE CXEMbI APMATYPbI AAR HEQOTAHBIX WM TOA30BbIX CKBOXXMH.
TexHudeckme XapakTepUCTUKM PA. MAHMADOAbALI DOHTAHHbBIX APMATYP.

KomnpeccopHas 3KCNAyataumsd. YCTPOMCTBO M MPUHUMMN AEUCTBME TA3AMAOTA.
YCTbeBAS APMATYPA KOMMPECCOPHbLIX CKBAXMUH.

FAYOMHHOHACOCHQAS 3KCMNAYATALMI CKBOAXKMH. DKCNAYATALMSA CKBAXKMH MNP MOMOLLM
LLUTQHTOBbIX  TAYOMHHbIX HAcocoB. OBOOPYAOBAHME  YCTbd CKBOXKMH. HACOCHO-
komnpeccopHsbie TpyObl (HKT), HacocHble LTaHM. CKBAXMHHbLIE HAOCOCHI BCTOBHbIE U HE
BCTOBHbIE, YCTPOMCTBO U MPUHLLUMN AEUCTBUA.

3ALLMTHBbIE NPUCNOCOBAEHMS.

DKCMNAYQTALMSI CKBOXKMH OECLUTAHTOBLIMM HOCOCAMM.

HarHeTateAbHblE CKBAXKMHbI. BHYTPUCKBOXKMHHOE M HO3EMHOE OOOPYAOBAHME.
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Tema 4. NoA3€MHbIN PEMOHT CKBAXKUH

OCHOBOHMA AAS MPOWM3BOACTBA PEMOHTA CKBAXKMH.

TEKYLLMN M KAMUTOAbHBIM PEMOHTbI HEQDTAHBIX M TQA30BbIX CKBOXXMH. [MAGHOBO -
NPEAYNPEANTEABHBIM PEMOHT CKBOXKMH. BHEMNAQHOBBIM PEMOHT. [TOHATUE O MACGHOBOM U
AOAKTUHECKOM MEXPEMOHTHOM MNEPUOAOX PADOTbI CKBOXKMHDI.

MPOBUAQ BEAEHMSA PEMOHTHBIX PADBOT HO CKBAXKMHAX.

MOATOTOBKO CKBOXKMH K TEKYLLEMY PEMOHTY CKBOAXXMH, COCTOB M MX BbIMOAHEHME.
PeMOHT CKBOXKMH, 0O0OPYAOBAHHbIX LLIMH.

PeMOHT CKBOXMH, OBOPYAOBAHHbBIX MOrPY>XKHbIMMK SAEKTPOHACOCAMM.

PEMOHT CKBOXMH, CBA3AHHbIM C OYMCTKOM 30009, MNOABEMHOM KOAOHHbI OT
NApPAdOUHA, TMAPATHBIX OTAOXEHUM, COAEN M NECHAHHBIX NPOBOOK.

PEMOHT rasAMAOTHbBIX CKBOXKMH.

KanutaabHbiM  pemMoHT ckBaxXmH (KPC). BoCCTAHOBAEHME pPABOTOCHOCOOHOCTH
ODCAOAHbIX KOAOHH, LLEMEHTHOTO KOAbLQ, MNPU3AOOMHOM 30HbI, AMKBUAQUMS CBAPUM,
CMyCK 1 MOAbEM OBOPYAOBAHUSI AAL POA3AEABHOM SKCMAYATALMMK M 3OKAYKA XKMAKOCTEM.

TUMbl ABAPUM M CNOCOObI UX AMKBUMAQLLMA.

HasHaveHme 1 xapaktep paboT, BbIMOAHAEMbIX Npu KPC.

MNoAbEMHbIE COOPYXEHMS. Ha3HA4YEeHME MOABEMHbBIX COOPYKEHMUIA.

SKCMAYOATAUMOHHbBIE BbILLKMU, MX TUMbI. [PY30MOABEMHOCTE BbILLIEK.

OKCNAYATAUMOHHBIE MQAYTbI, X TUMbI.

TPOKTOPHbIE  MOABEMHUKM U MEPEABMXKHBIE AFPEraTbl AAS MOA3EMHOIO PEMOHTA
CKBQKMH.

Arperarbl, IPUMEHIEMbIE MPU KAMMTAABHOM REMOHTE M OCBOEHMM CKBAXKMH.

KpaTtkas TexHmYyeckas XapakKTePUCTUKO U OOLLLEE YCTPOMCTBO ArperaTos.

MeXaHM3Mbl  TOAEBOM  CUCTEMbI, MX HA3HOYEHME, YCTPOMCTBO M KPATKAS
XAPAKTEPUCTUKA.

OCHQOCTKO MEXAHM3MOB TAAEBOM CUCTEMBbI. [PABUAQ KPEMAEHMS HEMOABMXKHOIO
KOHLLO KAHATA. TMAPOBAMYECKMIM MHAMKOATOPR BECA.

KaHaTbl TOAEBbIE M TAPTAABHbIE, MX TEXHMYECKAS XAPOKTEPUCTUKA. KOHCTPYKLLMS
KQHATOB. [MpMHUMI NOADOPA KAHATA B 30BUMCHMMOCTM OT MPUMMEHIEMOM TAAEBOMU
CUCTEMBbI. [TPABMAQ SKCAAYATALLMM KOHATOB. [Tprembl pyOKM M CPALLMBAHMSA KOHATOB.

YNpaBAeHne AeBEAKOM MPU CMNYyCKOMOABEMHBIX Onepaumsx. [MyAbT YrpPABAEHMS.
XApAKTEPUCTUKAPOTOPA, NMPUBOAQ U YIIPABAEHUE MMM,

Hacoc, ero HasHa4YeHue U XApakTepUCtika. OCHOBHbIE Y3Abl TPOHCMMCCUMMU
QrperaTta U Mx HasHA4YEHMe.

OCHOBHbBIE Y3Abl “XOAOBOM YACTM Arperara M Mux HOA3HOYEHUE. Y3Abl TOMAMBHOM
CUCTEMBbI. DAEKTPOOBOPYAOBAHME Arperara. PeryAmpoBaHme mexaHmM3mMmoB arperara.

MOABEMHUKM AAS PEMOHTA CKBOXKMH TPOCOKAHATHBIM METOAOM. Arperar KaOHATHbIX
METOAOB PABOT. TMAPABAMYECKME U MEXAHMYECKME ACChI.

OBOPYAOBOHUNE AAT PEMOHTA CKBAXKMH C MOMOLLLBIO TMOKMX TPYO.

MexaHU3Mbl AAS CBMHYMBAHMS M PA3BUMHYMBAHMA HACOCHO-KOMMNPECCOPHLIX TPy
(HKT) v witaHr.

AOBUAbHbIN MHCTPYMEHT. BUAbI M HO3HOYEHME AOBUABHOTO MHCTPYMEHTA.

TpYOHbIE M LLUTAHIOBbIE SAEBATOPSI, TUMbI M UX KPATKAS TEXHUYECKAS XAPAKTEPUCTHKA.

[NoAbEMHbIE LLTPOMbI.

OOBOPYAOBOHME AAS  BbIMOAHEHMSA TEXHOAOMMYECKMX OMNEPALMM, HA3HOYEHME U
KpQaTKOe YCTPOMCTBO.
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Tema 5. OCHOBbI TEXHOAOTUU TMAPABAUYECKOIo pas3pbiBa NAACTA

MPABMAQ BEAEHUS PEMOHTHbBIX PABOT HO CKBAXKMHOX.

MMAPOBAMYECKUMI PA3PbIB MAQCTA ([PI1), ero 2o doeKTMBHOCTb.

MNoHdATME O TOPHOM AOQBAEHUM. [IPOYHOCTHbIE CBOMCTBA MOPOA. [lAACTUHECKOS
AeChopMaLMi  MAAOMPOYHBIX MOPOA. ACBAEHME pPA3PLIBA MOPOoA. PaclivpeHmne
CYLLLECTBYIOLLIMX TPELLMH 1M OOPA30BAHME HOBbLIX TPELLMH B MAQCTE npwm [PI1.

Ob6pa30BAHME TPELLUMH B MAACTAX, CAOXEHHbIX MAOTHbIMM  MU3BECTHAKAMM,
AOAOMUTOMM, CLLEMEHTUPOBAHHBIMMU MECHAHMKAMM,

LleaneBoe Ha3HaYeHue [Pl ypeAndeHne Aebuta HeddTH, YBEAMYEHME NMPUEMMUCTOCTH
HAMHETATEAbHbIX CKBAXUH, M30AILLMA MOAOLLIBEHHbIX BOA.

3ABUCHMMOCTb TEMMA HAPALLMBAHMSA 3Q00MHOTO AGBAEHMA npu [Pl o1 o6bemHOMU
CKOPOCTM 30KAYKM XKMAKOCTU PA3PLIBA, €€ BAIKOCTU U MPOHMLAEMOCTU MOPOA.

3AKAYKA XKMAKOCTU-MECKOHOCUTEAS.

[NoHATME O CeAeKTMBHbIX [PI1.

PaBoume XMAKOCTM AAR TPIT 1 obuime TpeboBAHMS K HUM. TREeOOBAHUS, MPEADBIBASE-
MbI€ K XXMAKOCTM PA3PbLIBA U K XKMAKOCTU-NIECKOHOCUTEAIO.

TpeboBAHUY, MPEABIBAIEMbBIE K MOOACBOYHOM XXMAKOCTH.

3ABMCUMOCTb OBbEMA 3AKAYMBAEMOM XXMAKOCTU M AOBAEHMSA 3OKAYKM OT BAIKOCTU
XKMAKOCTMU.

BbIBOP XKMAKOCTU AA KOXKAOU 13 onepaumm PE.

CbIpas AErasmMpoOBAHHAA HEQDTb. HEADTEMA3YTHBIE CMECU. DMYABCUMN.

BoAa. BoAHbIE POCTBOPbLI COAFHOM KMCAOTbI.

[Mecok, MCMOAb3yEMbIM MPU TMAPABAMYECKOM PA3PbIBE NAACTA. KOAMYECTBO MECKA U
€ero KOHLEHTpALMA.

30BUCHMMOCTb KOAMYECTBA 3AKAYMBAEMOTO FECKA OT COCTABA MOPOA, KOTOPbIMM
CAOXEH MAQCT.

Cnocobbl NPUTrOTOBAEHUS PABOYUX XXMAKOCTEM AN [P,

NOArOTOBKO CKBOXKMHbI K [PI1 11 OCYyLLLECTBAEHUE NPOLLECCA.

MNpaBMAC BE30MACHOCTU MPU IPOBEAEHMM ONEPALLMM MO TMAPOPA3PLIBY.

Tema 6. TmaponeckocTpyrHas nepdopaums CKBAXUH

MmaponeckocTpymHags nepdoopauma (M), NpumeHeHune ee AAS BCKPbITUS -  KAK
OAHOPOAHbBIX, TOK M HEOAHOPOAHBIX MO MPOHULLOEMOCTN KOAAEKTOPOB AAS OOPA30BAHMA
TPELLMH B 30AQHHOM UHTEPBAAE MAACTA, O TAKXE AAI CPE3AHMA TPYD B CKBAXKMHE MPU
NPOBEAEHMKM PEMOHTHbIX pPaboT. PacwumpeHmne 3000eB nepeaA MAPABAMYECKMM
PA3PbIBOA MAQCTA M KMCAOTHOM OOPABOTKOM CKBOXKMHbI, APYTME LLEAM.

BapuaHrTe! [T - To4e4YHas (Npy HEMOABMXXHOM MNEepdOOpATOPE) MU LLEAEBAS (Npu
ABMXKEHMM NEPAOPALMOHHOIO YCTPOMCTBA).

OBOPYAOBOHUE M MATEPUAADI, MPUMEHIEMbIE MPM [TITT CKBAXKMH.

YCTPOMCTBO U NPUHLMIM AEUCTBUA TMAPOMECKOCTPYMHbIX ANMNAPATOB.

MNepdopaTopsbl U MX BUABL: KYMYASTMBHbIE KOPMYyCHble Tina MK v MKHT.

MNepdopaToPbl KYMYAITMBHBbIE. [1epdoopATOPbl AEHTOYHbIE.

MOArOTOBKO CKBOXMH K nepdoopaummn. Cnyck nepdoopartopd. 30MeP  AAMHbI
CMyCKAEMOM KOAOHHbI TPYD. MOHTOX YyCTbeBOM aApmaTtypbl. OOB43KA YCTbEBOM ApP-
MATYPbl C ODOPYAOBOHMEM AA 3AKAYKM PABOYEN XXMAKOCTH.

KUAKOCTb U MECOK, MNPUMEHIEMbIE MPU TMAPOMNECKOCTPYMHOM NepdoopaLmM.
MPOBHAA MPOKAYKA XXMAKOCTU B CKBOXKMHY. [TOAQYQ MECKA B XMAKOCTb. TEMM 1 BPEMSA
30KOYKM. YCTAHOBKA Nepdoopatopd B OMPEAEAEHHOM MUHTEPBOAE. [lpUMeEHeHUe

OBPATHOM MPOMBIBKM. .



MNpaBuAa  6E30MACHOCTM MPU  MPOBEAEHMM  ONEPALMM  TUAPOMECKOCTPYMHOM
nepdoopaumm.

Tema 7. KucaotHas o6paboTka NpOAYKTMBHbIX MACGCTOB

CYLLHOCTb KMCAOTHOM 0BPaBOTKM. 3ABUCUMMOCTb 3AAEKTUBHOCTM STOTO METOAQ OT
MPABUABHOTO BbIDOPA CKBAXKMH, KOHLLEHTPALMU M KOAMYECTBA KMCAOTBI, NPy 0bpaboTke,
a TAKXKE TEMMNEPATYPLI HA 3a060€e 1 APYTMX JDAKTOPOB.

OnpeaeAeHne KOHUEHTPAUMM U OBbema pPACTBOPA COAJFHOM  KMCAOTbl B
3ABUCUMOCTH OT FTEOAOTO-3KCMNAYATALLMOHHOM XAPAKTEPUCTUKIM CKBOXKMH.

MHIMOUMTOPbI KOPPO3UU, CHUXKAIOLLLME KOPPO3MMUHYIO OKTUBHOCTb KMCAOTbL.

NNoBEPXHOCTHO-OKTMBHbIE BeLLLeCTBA (TAB).

CTABUAM3ATOPBI AAS MPEAYNPEXAEHMA BbIMAAOHMSA M3 COATHO-KMCAOTHOIO PACTBOPA
OKMCHBIX COEAMHEHMM - TMAPOTOB OKMCU XXEAE3A.

AO3MPOBKA YKCYCHOM KMCAOTbI - MPUMMEHIEMOM B KOYECTBE CTABDUAM3ATORA.

MMeHOKMCAOTHAS OBPABOTKA MPM3ABOMHOM 30HbBI CKBAXKMH. CYLLIHOCTb DTOTO METOAQ
M ero NPEUMYLLECTBA NepeA OObIYHOM KMCAOTHOM OBPABOTKOM.

YTAEKMCAOTHAS OBPADOTKO CKBAXKMH.

TepPMOKMCAOTHAS OBPABOTKA MPM3AOOMHOM 30HbI CKBAXKMH.

KMCAOTHbIE MEPHUKU. LLEHTPOBEXHbBIE KUCAOTOYNOPHbIE HOCOCHI.

MOArOTOBKA KMCAOTHOIO PACTBOPA HEMOCPEACTBEHHO. Y CKBOXKMHDI.

Pa3BeaeHME KOHLEHTPUPOBAHHOM COASHOM KMCAOTBI AO KOHLEHTPALMM, He-
OBXOAMMOM AAS 30KAHKM B CKBCKMHY.

NMOArOTOBKA CKBCQXKMHbI K OBPABOTKE KMCAOTOM.

OYUCTKA CTEHOK 3KCMAYATALUMOHHOMKOAOHHBI M HKT OT NPOAYKTOB KOPPO3MU, NyTEM
MPUMEHEHMS "KMCAOTHbIX BOHH" M OBPRATHOM MPOMbIBKM CKBOXKMHbI.

CO3AQHME LMPKYASILMM XKXUAKOCTM AYTEM 30KAYKM B CKBOKMHY HEDTU U BOAbI.
3aKOYKA PACTBOPA COAJHOM KUCAOTb. Bpems, HeOBXOAMMOE AA PEArMPOBAHMA
KMCAOTbI C MOPOAOK. OCOBEHHOCTM 3AKAYKM B CKBOXKMHbI, SKCMAYATUPYIOLLLME 3AAEXM C
HU3KMM MAQCTOBbIM AQBAEHMEM, HArHETATEABHBIE 1 FTA30BbIE CKBOXKMHbI.

Crynernyatas obpaboTtka COAIHOM KMCAOTbl MPOAYKTMBHBIX MAQCTOB ©OOAbLLIOMU
MOLLIHOCTM.

OBLimMe NPABMAQ IIPU KUCAOTHBIX OBPABOTKAX CKBAXKMH.

Tema 8. O60pyAOBAHME U APMATYPA AAS TMAPOPA3PLIBA NAACTA U
rmAponeckocTpymuHou nepdcopaumm

Ha3HaYeHMe, OCHOBHbIE XAPAKTEPUCTMKM M NPUHLMM AEUCTBUS HOCOCHbIX ArperaTos.
OCHOoBHble COOPOYHbIE EAMHMLLBI, X KOHCTPYKLMS.

Ha3HayeHme, OCHOBHblE XAPAKTEPUCTMKM KM COOPOYHbIE EAMHMLBI  YCTbEBOM
apmMartypbl. TpeBOBAHMS K KOHCTRYKLLIMM QPMATYPbI.

Ha3Ha4yeHme, OCHOBHbIE XAPAKTEPUCTMKM U COOPOYHbIE  E€AMHMLBLI  OAOKA
MOHUAOOABAQ.

YCTPOMCTBO M OCHOBHbIE COOPOYHbLIE EAMHMLLBI:

e MPOMBbIBOYHO-MPOAABOYHOIO ArperaTq;

e QArperaroB HAOCOCHbIX;

o LIEMEHTOCMECUTEABHbBIX MOLLMH;

e Qrperara AA9 MPUTOTOBAEHMS LEMEHTHOM CMECU UM YCTAHOBKM LLEMEHTHbIX
MOCTOB;
LLEMEHTOBO3Q, MECKOCMECUTEAS.
e  UMMMOPTHbIX LEMEHTHO-CMECUTEAbHBIX YCTAHOBOK.
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LLEMEHTUPOBOYHbIX ArpPEraToB, YCTAHOBKM LLEMEHTUPOBOYHOM NEPEABUKHOM;
LLEMEHTUPOBOYHbBIX YCTAOHOBOK;
YCTOHOBOK AAS KMCAOTHOM OBPABOTKM CKBAXKMH;
KMCAOTOBO3OB;
OBTOLUMCTEPH  AAS  TEXHOAOTMYECKMX  XXMAKOCTEM MNPU  TMAPOPA3PLIBE U
TMAPONECKOCTPYMHOM NEPOOPALMM.

Ha3HaveHme 1 yCTpOMCTBO:

e MOPLLHEBbLIX U MAYHXEPHbIX HOCOCOB;

e [AKEPOB C ONOPOU HO 30001 1 Be3 onopsbl HA 3a60K. T1Mbl MAKEPOB;

o JgKOPEN TMAPOMEXAHMYECKMX U MAALLEYHDIX;

e NepPdOPATOPOB KYMYAATUBHBIX KOPMYCHbIX;

e BEPTAIOrOB MPOMbIBOYHbIX;

e YCTOHOBOK NEPEABMXKHbIX MAPOBbIX.

TpyObl BBICOKOrO AGBAEHMS C LLUAPHUPHBIMU COEAMHEHMAMM. TUBKME LLUACHA.

Mprbopbl AAS M3MEPEHUI AQBAEHMS. Y CTPOMUCTBO MU MPUHLMM AEUCTBMS MOHOMETPOB.
MaHOMETPLI, MOKA3bIBAOLLME U PETMCTPUPYIOLLME, TEXHUMYECKME, KOHTPOAbHbIE U
0Bpa3LLOBbIE.

[€AMKCHbIE MOHOMETPSI.

MPY>XMHHO-MOPLLUHEBLIE MAHOMETPSI.

AndpodpepeHUMAAbHBIE MAHOMETPBDI.

MpubopPbl  AAS  M3MEPEHMA PACXOAQ. YCTPOMCIBO . M MPUHLMN  AEUCTBMUA
PACXOAOMEPQ.

MPUBOPbI AAS USMEPEHMSA TEMMEPATYPLI HA YCTbE M MO CTBOAY CKBOXKMHDI.

OCHOBHbIE KATETOPUM AAT USMEPEHMIA TEMMNEPRATYPbI MO CTBOAY CKBOXKMH.

BUCKO3MMETPBI AAT U3MEPEHMUS BAZKOCTU PABOHUX XKMAKOCTEN.

Tema 9. OXpaHO OKPYXAIOLLLEN CPEeAbI

BAMAHME PA3BUTUA HEDTAHBIX M TA30BbIX MECTOPOXAEHMM HA OKPY>XXAIOLLLYIO
cpeay. OXPaHA HeAP HEQOTAHBIX 1 TA30BbIX MECTOPOXAEHMM. Mepbl, MPUHUMAEMbBIE MO
OXPOHE HeAp Mpu MPOBOAKE CKBOXKMH. [peaynpexaeHue 3a60AQ4YUMBAHMA MOYBbI,
30COAEHME U 3Arpg3HeHUs. ee HedTbio KM HedTenpoAyktamum. OpraHmaums
MPOU3BOACTBO MO METOAY 3OMKHYTOTO LMKAQ. Tlepexoa K 6e30TXOAHOU TEXHOAOMMU,
YCOBEPLLEHCTBOBAHME CNOCOOOB YTUAM3ALMM OTXOAOB.

BoaHble pecypcbl. OCHOBHbIE MCTOYHMKM 3ArPA3HEHMA CTOYHBIX BOA. CTOYHbIE BOAbI
NPOU3BOACTBEHHbIX,OOBEKTOB HEOTAHOM M TA30BOM MPOMbILLAEHHOCTU. Meponpuatmsg No
NPEAYNPEXKAEHUIO 3ATPA3HEHMM BOA.

QOTBETCTBEHHOCTh PADOUYMX 30 OXPAHY OKPY>XXAKOLLLEMN CPEAbI.
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YYEBHO-TEMATUYECKUN NAAH
NPAKTUYECKOro oby4yeHus

Ne HaumeHoBaHUE TeMbI Koa-BO
4acos
| BBOAHOE 3QHATME 2
2 [P OMBbILLUAEHHOS 7 NOXAPHA4 6e30MNacCHOCTb TPYAQ, 2
NPOU3BOACTBEHHAS CAHUTAPMUS
3 O0By4eHMe OBCAYXXMBAHUIO M PEMOHTY APMATYPbl OOBS3KM YCTbS 6
CKBC>KMH
4 O0y4yeHne paboTaAM MO NOAFOTOBKE CKBAXXMH M ODOPYAOBAHUS K 8
IMAPOPA3PbLIBY MAQCTA
5 O0yyeHmne paboTam No MPOM3BOACTBY TMAPOPA3PLIBA MAACTA 12
6 O0by4eHmne pabotam MO TMAPOMECKOCTPYMHOM NepdoopaLmm 8
CKBC>KMH
7 Oby4yeHne pPABOTAM MO KMCAOTHOM OBpabotke mpu3abomHOM 8
30Hbl CKBOXKMH
8 CAOMOCTOATEABHOE BbIMOAHEHME PABOT 44
UToro: 90

Tema 1. BBoAHOE 3aHATHE

O3HAKOMAEHME OBYYAOLLMXCAC NpodoeccHen onepaTopa no rMmapPaABAMHECKOMY
PA3PbIBY MAQCTOB.

O3HOKOMAEHME C Yy4€OHOU MACTEPCKOM (MOAMIOHOM M T.M.), 0OBOPYAOBAHMEM B
MACTEPCKOM, HABOPOM CAECAPHO-MOHTOXHOIO M M3MEPUTEABHOIO MHCTPYMEHTQ,
NPOBUAOMM OBPALLLEHNS C MHCTPYMEHTOM.

O3HOKOMAEHME C PEXMMOM PABOTbI, OPMAMU OPFAHU3ALMM TPYAQ, MPABUACMMU
BHYTPEHHETO  PACAOPSAKA,  MOPAAKOM  MOAYYEHMS UM CAQYM  UHCTPYMEHTQ,
NPMCNOCOBAEHUMA U BE30MNACHOCTLIO TPYAQ.

O3HOKOMAEHME ' C  KBOAMCOUKALMOHHOM  XAPAKTEPUCTUKOM U MPOrPAMMOM
MPOM3BOACTBEHHOTO OBYYEHMS.

Tema 2. MpoMbILLAEHHAs 1 NOXApPHAas 6e30NacCHOCTb TPYAQ, NPOU3BOACTBEHHASA
CaHuTapus

MpaBmMAG 6e30MNACHOCTM UM MPOTUBOMOXAPHbBIE  MEPOMPUATMA NPU  pabote B
MACTEPCKMX MAM HA Y4EOHOM YHOCTKE, MPOABUAQ BHYTPEHHENO PACMOPSAKA AAS PA-
DOYMX U CAYXKALLLMX.

MHCTPYKTAXK MO OBLLUMM MPABUMAOM BE30MACHOCTM TRYAQ MNPU MPOM3BOACTBE PABOT
MO MAPABAMYECKOMY PA3PbIBY MAQCTOB.

MNPaBUAQ BE30MACHOCTM BEAEHMSA PADOT HO OOBLEKTAX HEDTErA30A00bINM.

MPUYMHBL TPABMATUIMA U MEPLI MO €ro npeaynpexaeHumto. OKasaHue MnepBou
MOMOLLLM MOCTPOACBLLUMM.

Hedotb M HedTeENPOAYKTbl KOK B3PbIBOOMACHbLIE BELLLECTBA, MEPbLI MPEAOCTO-
POXHOCTU MPU MOAb3OBAHUM MOXAPOOMACHbBIMU XXMAKOCTIMM M TA3ZAMM.
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MoXxapHas 6e30nNacHOCTb. MPUMYMHBI MOXAPOB M MEPbLI MX MPEAYNPEXAEHMUS.
MoXapHAs 6€30MACHOCTb NPU PABOTE C AETKOBOCNAOMEHSIOLLIMMMUCS XKUAKOCTIMM.

MpeaynpexaeHne  oOPA30BAHMSA  FO30BO3AYLLIHbIX  B3PbIBOOMACHbBIX  CAECEM.
MoXAPHAS CUTHAAM3ALMS. [TPABUAC MOBEAEHMUS MPU BO3HWUKHOBEHMM 3ArOpPAHMS.

MPEUYMHBI NOXAPOB B MOMELLIEHMIX MACTEPCKMX M HA y4ebHoM ydacTke. CpeAcTBa
AAS TYLLIEHMS NOXAPA B Y4EOHbIX MOMELLLEHMSX.

BbIOOP M PA3MELLLEHME CPEACTB MOXAPOTYLLIEHMS.

[MPUMEHEHME CPEACTB TEXHUMKM BE30MACHOCTU U MHAMBUAYOABHOM 3ALLLATHI.

DAeKTP0o6e30nacHOCTb. OCHOBHbIE MPABUAC SAEKTPOOE30NACHOCTM. Ha3HAYeHMe m
CNOCOObI 303EMAEHMS DAEKTPOYCTAHOBOK, M30AALMSA, 3ALLMTHBIE CPeACTBA. OTKAIOYEHME
SAEKTPOCETU. Mepbl 3ALLUMTbI OT MOPOXKEHUI SAEKTPUYECKMM TOKOM. MNepBas MOMOLLLb
NPM NOPAXKEHUM DAEKTPUYECKUM TOKOM.

Tema 3. O6y4eHne 06CAY>XXMBAHUIO U PEMOHTY APMATYPbl OOGBA3KM YCTbS
CKBODXKMH

O3HOKOMAEHME C APMATYPOMU AAF OOHTOHHOM DKCMAYATALMK CKBOXMH, APMATYPOM
AAS  TOA30BbIX WM TO30KOHAEHCATHbIX  CKBOXKMH,  LUTAHFOBOM U ©ECLUTAHIOBOM
FAYOMHHOHACOCHOM 3KCMAYATALMMU, AAT TASAMADTHOM SKCHAAYATALLMAN.

O3HOKOMAEHME C MOPIAKOM U MPABUAAMU TEXHUYECKOFO ODCAY>KMBOAHMA YCTbEBOM
APMATYPBbI.

MMPUCNOCOBAEHMA AAR CHATUS U YCTAHOBKM QPMATYPbl OOBS3KM YCTbS CKBOXXMH.
CAECAPHbIN MHCTPYMEHT.

O3HOKOMAEHME C CUCTEMOM TEXHMYECKOTO OOCAY>KMBAHMA M MAQHOBOTO PEMOHTA
OypOBOro M HeETEMPOMBICAOBOTO OBOPYAOBAHUA B HEJOTIHOM MPOMBbILLAEHHOCTU
MPUMEHUTEABHO K APMATYPE OOBA3KU YCTbA CKBOXKMH.

CywHoCTb 1 30AQ4m  cuctemsbl TFAP. Tlepuoandeckme MNAQHOBbIE PEMOHTHbIE
onepauUmm: TEKYLLIMM U KAMMUTAAbHBIU PEMOHTbI. CTPYKTYPA U NEPUOAMYHOCTb PABOT MO
MAQHOBOMY TEXHNYECKOMY OOCAY>KMBAHUIO M PEMOHTY.

O0Oy4yeHre npuemam BbIMOAHEHMS PABOT MO MNPOUAAKTMHECKOMY YXOAY 34
APMATYPOM OOBA3KM YCTb CKBAXKMH.

fepMETUYHOCTb APMATYPbl. CMA3KA M BOCCTOHOBAEHUE YNAOTHUTEABHBIX SAEMEHTOB
30ABMXKEK M KPAHOBYCTbEBOK APMATYPbI. [TOUMEHAEMBIM AAT DTOTO MHCTRYMEHT.

Tema 4. O6y4yeHne paboTam No NOAroTOBKE CKBAXXMH U OOOPYAOBAHMS K
rMApopaspbiBy NAACTA

O3HAKOMAEHME C XAPAKTEPOM pPaBOT M MOCAEAOBATEABHOCTHIO MPOBEAEHMS
OTAEAbHbIX OREPALMM.

O3HOKOMAEHME C COCTOBOM OOOPYAOBOHMSA AAS MPOU3BOACTBA MAPCOBAMYECKOIO
PA3PLIBA MAACTA M €I0 PAZMELLEHNEM.

Y4acTtme B BbIMOAHEHUM PABOT MO MOHTAXY APMATYPbI YCTbS CKBAXKMH.

Y4yacTme B BbIMOAHEHUKM PABOT MO YCTOHOBKE HACOCHbLIX QArperaroB m ApYyroro
0BOPYAOBAHMS.

Oby4yeHmne npuemam MnPOKAAAKM TPYOOMPOBOAOB HO PE3bOOBLIX M JOAQHLLEBbIX
COEAMHEHMSIX, MPABUMAGM MOHTOXKA HATHETATEAbHbIX AMHUU BbICOKOTO AOBAEHUA C
LLIOPHUPHBIMM  COYAEHEHUIMM, BCOACHIBAOLLUMX UM  HATHETATEAbHbIX AMHUM  HKU3KOTO
ACBAEHMA U YCTAHOBKM TMOKMX LLUIAQHTOB.

Oby4yeHne NpUMeMam onpPecCcoBkM 0OOPYAOBAHMS 1 TPYOOMPOBOAOB.

Oby4yeHne nNPMEeMOAM YCTAHOBKM KOHTPOABHO-U3MEPUTEABHbBIX MPUOOPOB Y YCTbs
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CKBOXKMHbI, COEAMHEHUA MX C YCTbE€BOM APMATYPOMU, HADAIDAEHMIO 30 PABOTOM
NPmMBOOPOB B NPOLLECCE TMAPOPA3PLIBA MAACTA.

OOy4yeHne OBOCAYXMBAHUIO U MPOBEAEHUIO  MPOMUACKTMHECKOTO  PEMOHTA
npmobopoB M 0BOopPYyAOBaHUE. OOyYeHME M YH4OCTUE B YCTPOHEHUM PA3AMYHBIX He-
MCMNPABHOCTENM OOOPYAOBOHMS, BbIIBAEHHbLIX MPWM MOAFOTOBKE €ro K MNPOM3BOACTBY
TMAPOBAMYECKOTO PA3PbIBA MAQCTA.

Tema 5. O6y4yeHne paboTam no NPoM3BOACTBY FMAPOPA3PLIBA NAACTA

O3HOKOMAEHME C  OCHOBHbIMM MAPAMETPOMM MPOLLECCA  TMAPOBAMYECKOTO
PA3PbIBA MAACTA U MOCAEAOBATEABHOCTBIO BbIMOAHEHMS OTAEAbHbBIX ONEP AL,

O0by4yeHne paboTaM MO AO3MPOBKE MECKA B XMAKOCTb PA3PLIBA BRYYHYIO U MpU
MOMOLLLM MECKOCMECUTEABHOIO Arperara. Y4actme B OCYLLECIBAEHMM  30KAYKM
>XKMAKOCTM PA3pbIBA. PEryAMpoOBKA MOAQYM XMAKOCTU PA3PLIBA UM NECKA HO HACOCHbIE
arperarbl.

HabAtoaeHne 30 paboTom HACOCHbIX ArperatoB. HAabBAOAEHME MO TMOKA3ZOHUMAM
KOHTPOABHO-M3MEPUTEABHBIX NMPUOOPOB 30 MPOLLECCOM 3AKAYKM B CKBAXKMHY OAHMM
ArPEratom U HECKOABKMMM Arperatamm.

OnpeaeAeHne Mo pPACXOAOMEPY KOAMYECTBA “>KMAKOCTM, 30KA4YMBAEMOM B
CKBODKMHY.

HabAloAEHME 30 MPOLLECCOM 3AKAYKM MECKA, C >KMAKOCTbIO-NECKOHOCUTEAEM.
OnepaTmBHbIN KOHTPOAb KOYECTBA XXMAKOCTU M KOHLLEHTPALMM NECKA.

YCTpOHEHME YyTEeYEK XMAKOCTU U APYIMX HEMOAOAOK, BO3HMKAIOLLLIMX B Mpolecce
30KQYKM B MAQCT.

O3HOKOMAEHME C COCTABOM 3OKAIOYUTEAbHBIX PABOT M MOCAEAOBATEABHOCTBIO MX
BbIMOAHEHMS.

Y4acTme B BbIMOAHEHMM PABOT MO rEPMETUIALLMM YCTbS CKBAXKMHDI.

O3HOKOMAEHME C AMATPAMMOMM PACXOAOMEPA U PETUCTPUPYIOLLLETO MOHO-
METPA. YTeHnE AUMATPAMM.

Tema 6. O6y4eHne paboTam no rMAPONecKoCTpynHou nepdopaumm CKBAXKHUH

O3HOKOMAEHME ~“C. XAPOKTEPOM HOMEYEHHBIX PABOT MO TMAPONECKOCTPYMHOMU
nepadOopPALLMM CKBOXKMH, COCTOBOM OOOPYAOBAHUS M MOCAEAOBATEABHOCTBIO BbIMOA-
HEHU] onepaumMn,

YyacTtme B MOATOTOBKE CKBAXKMHbBI M OOOPYAOBAHMS AAR 30KAYKM XXMAKOCTH C MECKOM.

YyacTme B onpeccoBke 0OBA3KM OOOPYAOBAHMA C YCTbEBOM APMATYPOM.

YCTPAOHEHME YyTEYEK XKXMAKOCTM U APYTMX HEMOAQAOK, BO3HMKAKLLMX B MpoLecce
30KQYKM B MAQCT.

Y4yacime B yCTOHOBKE Nepdoopatopd B O4EPEAHOM MHTEPBAAE U OCYLLLECTBAEHME
MPOMBIBKA CKBOXKMHbI.

Tema 7. O6y4eHue paboTam no KUCAOTHOU 06paboTke NpM3aGoOMHOMU 30HbI
CKBODKMH

O3HOKOMAEHME  C  XKMAKOCTAMM  PA3PLIBA,  XMAKOCTIMU-TIECKOHOCUTEAIMM,
MPOACQBOYHOM >XXMAKOCTbIO, ODLLMMUM TPEDOOBAHMAMMU, MPEABIBAIEMbBIMKM K PADOYUM
>KMAKOCTAM.

O3HOKOMAEHME C XAPAKTEPOM HOMEYEHHBIX PADOT MO KUCAOTHOM 0OBpaboTtke
NPEM3AOOMHOM 30HbI CKBOXKMH, C XUMPEATEHTAMM, COCTABOM OOOPYAOBAHUI U
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Yyactme B MOAroToBKE OOOPYAOBOHMS K MPOU3BOACTBY KUCAOTHOM OBPADOTKM.

Oby4yeHmne npuemam U y4actme B TMPUIOTOBAEHUMU PABOYMX >KMAKOCTEM AAS
TMAPOBAMYECKOTO PA3PbIBA MAQCTA.

OBy4yeHmne B OCYLLLECTBAEHMM 3AKAYKM KMCAOTHOIO PACTBOPA B CKBOXKMHY.

Y4OCTME B BbIMOAHEHUM 3AKAIOYUTEABbHBIX PABOT.

O3HAKOMAEHME C NPUBOPAMM KOHTPOAS MPU NPUTOTOBAEHUM KMCAOTHBIX PACTBOPOB.

Tpe®oBAHUI BE30MACHOCTU, 3ALLMTHbIE CPEACTBA MPU PABOTE C XXMAKOCTIMUM  AAS
TMAPQOBAMYECKOrO PA3PbIBA MAQCTA.

Oby4yeHMne NPUEeMAM MPOMbIBKM EMKOCTEM OT OCTATKOB XXMAKOCTEM, NMPOUMEHIEMBbIX
MpPY TMAPABAMYECKOM PA3PbIBE MAACTA.

Tema 8. CaMoCTOSAITEABHOE BbINOAHEHME paboT

CAMOCTOATEABHOE  BbIMOAHEHUME PABOT MNPEAYCMOTPEHHBIX KBAAMAOMKALMOHHOM
XAPAKTEPUCTUKOM OMEePATOPA MO MAPABAMYECKOMY PA3PLIBY MAACTA .C CODAIOAEHMEM
paboyer MHCTRYKLMM M MPABUA MPOMBbILLAEHHOM 6E30MNACHOCTM.

3aKpenAeHmne npUoBPETEHHbIX HAOBBLIKOB MO BbIMOAHEHMIO PABOT MO NpPodou-
AQKTUYECKOMY YXOAY 30 OOOPYAOBOHMEM M MHCTRYMEHTOM, OMPEAEAEHHBIX KQYrOM
OOA30HHOCTEM MOA PYKOBOACTBOM MHCTPYKTOPA MPOU3BOACTBEHHOTO OOYy4YEHMS.

UTOTOBAf ATTECTALUA

KOHTPOABHO-OLEHOYHbLIE MATEPUAADI
Kputepmem oueHKM y4eOHOM AEITEABHOCTM OBOY4YAEMbIX CYUTATb PE3YALTATHI
MTOTOBOrO 3K3AMEHAQ.
B KQ4eCTBE MTOroBOM QATTECTAUMM CAYLLIATEAM CAQIOT IK3AMEH MO OAHOMY M3
MPEAAOXKEHHbIX OMAETOB, KOTOPLIE BbIOUPAIKOT CAOMOCTOATEABHO.

BuaeT Ne 1

1. BeaeHue npouecca rMApoOpPa3pbIBA MAACTA M TMAPOMNECKOCTRYMHOM
nepdoopaLmm NOA PYKOBOACTBOM ONEPATOPA DOAEE BbICOKOM KBAAMAOUKALIMMK.

2. COOpPKA AMHUM BBICOKOTO AGBAEHMSA AAS OOBSA3KM ArpEeraToB AAS TMAPOPA3PbLIBA
nAQCTAQ.

3. TpeboBAHMIBEIONACHOCTU MPU XMMMYECKMX M TEMAOBBIX METOACOX BO3AENCTBUS
HQ NPKM3aOOMHYIO30HY NAQCTA.

4.  Oka3aHMEe NePBOM AOBPAYEOHOM MOMOLLLM MPU MEPEOXACKAEHMMN U
ODMOPOXEHMM.

BuaeT Ne 2

1. [Mprembl BbIMOAHEHUS PABOT MO MOATOTOBKE MAOLLLAOAKM U YCTAHOBKE ArperaTtos U
APYroro o60pyAOBAHUSI AAS TMAPOBAMYECKOTO PA3PbLIBA MAQCTOB.

2. TpUrOTOBAEHME XMAKOCTEU AAT TMAPOPA3PLIBA.

3. HasHayeHmne u cnocobbl 303EMAEHUS DAEKTPOYCTAHOBOK, 3ALLLUTHAS M3OAILLMS,
3ALLMTHbIE CPEACTBA.

4.  OKaO3aHME NepPBOM AOBPAYEOHOM MOMOLLM MPU TEPMUYECKMX OXKOraX

BuaeT Ne 3

1. Kakumm noKasateAsmMm XapaKTEPU3IYIOTCI MEXAHMYECKME CBOMCTBA MOPOA.

2. TpOMUAAKTNYECKMM YXOA 30 OOOPYAOBAHMEM U MHCTPYMEHTOM MPM
MAPQOABAMHECKOM PA3PLIB MAACTA.

18



3. [IpOBUAQ MOAB3OBAHMSA MEPBUYHBIMM CPEACTBAMM MOXKAPOTYLLIEHNA PasmeLrleHmne
CPEACTB NOXAPOTYLLEHUS
4.  OKa3aHME NepBOM AOBPAYEOHOM MOMOLLIM NPU APTEPUAABHOM KPOBOTEYEHMM
buaeT Ne 4
1. Y10 nNOHMMOETCHd MOA CKBOXMHOM. YTO MOHMMOETCS MOA KOHCTPYKUMEN
CKBOXKMHbIZ
2. ToaArotoBka 060pyAOBAHUS HO AdBAEHME A0 70 Mna (700 Kr/cm2) K npoBeAEHMIO
MAPOPA3PbLIBA.
3. TlepBas MOMOLLLb NPU MOPAXKEHMU DAEKTPUHECKMM TOKOM
4. Oka3aHMe NepBor AOBPAYEOHOM MOMOLLLM MPU XMMMHECKMX OXKOTOX.
BuaeT Ne 5
1. LeAb 1 METOAbI MCCAEAOBAHUI CKBAXKMH. NOHATME O KOHTPOAE 3Q pA3PABOTKOM
MECTOPOXAEHMS.
2.  OnepdartmBHbIM KOHTPOAb KOYECTBA XXMAKOCTU U KOHLLEHTPALMM NECKA.
3. VHAMBMAYQAbHbIE MPEAOXPOHUTEAbHBIE CPEACTBA.
4. OKO30HME NEPBOM AOBPAYEOHOM MOMOLLM MPU PAHEHUIX M NEPEAOMAX
KOHEYHOCTEM
BuaeT Ne 6
1. PaBoTtbl MO AO3MPOBKE MECKA B >XMAKOCTb PA3PLIBABPYYHYIO U MPU MOMOLLM
NECKOCMECUTEABHOIO arperarta. PeryaAMpoBKa MOAQYM >KMAKOCTM PA3PLIBA MU
Necka HO HOCOCHbIE Arperarbl.
2. TIOAroTOBKO OOOPYAOBOHMSA K MOOBEAEHMIO MECKOCTPYMHOM NEPOOPALLUM.
3. CTauMOHApPHbIE NEPEABMXKHbBIE YCTAHOBKM MOXAPOTYLLEHMS. CPEACTBA
MNO>XAPHOM CBA3M U CUTHAAM3IALMM.
4. TlepBas MOMOLLLb NPU OTPABAEHMSX.
buaeT Ne 7
1. OCHOBHblE CBOMCTBA >XMAKOCTEW. [lOHATME O T[UAPOCTATUHECKOM AOBAEHMM.
EAMHULIBI €10 U3MEPEHMS.
2. [pOm3BOACTBO 30MEPA KOAMYECTBA 30KAYMBAEMOM XXMAKOCTH.
3. TloHaTHMEe O NPOU3BOACTBEHHOM TPABMATU3IME U MPOGDECCUOHAABHbIX
3060AEBAHMAX
4. OKa30HME NEPBOU AOBPAYEOHOM MOMOLLLM MPU TPABME TAC3.
BuaeT Ne 8
1. Pabo4ne XXMAKOCTU AA TMAPOPA3PbLIBA MAACTA HO BOAHOM OCHOBE.
2. OBCAYXMBAHME M MPOBEAEHME MPOFOUACKTUHECKOTO PEMOHTA, NMPUOOPOB M
0BOpPYAOBAHMS.
3. O6uwme NnpaBMAQ Be30MACHOrO BEAEHMS MOrPY304HO-PA3MPY304HbIX PABOT.
4. T1pM3HAKM OTPABAEHMUS YTAPHbBIM FA30M. [1epBAS MOMOLLLL MOCTPOACBLLEMY.
BuaeT Ne 9
1. Tokcuyeckme CBOMCTBA ra3d. MOHATME O B3PbIBYATbIX CMECHX. B3pbIBOOMNACHbIE
CMECU METAHA U APYTMX KOMMNOHEHTOB HECDTAHOTO FA3A C BO3AYXOM.
2.  CHMXEHME AOBAEHMUS, PA3OOPKA AMHKMIM BbICOKOTO M HU3KOTO AOBAEHMS.
3. Oka3aHme NepBor MEAMULMHCKOM MOMOLLM MPUM OTPABAEHUM METAHOAOM U
FA30M.
4.  ANTEYKA AAS OKA3AHMS NEPBOM AOBPAYEOHOM MOMOLLIM.
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BuaeT Ne 10

1.

YCTOHOBKA NPUOOPOB Y YCTb CKBOXKMHbI, COEAMHEHUE MX C YCTbEBOW APMATYPOM,
HaBALAEHME 30 PABOTOM MPMOOPOB B MPOLLECCE TMAPOPA3PLIBA MAACTA.

2. OnpeaAeAeHne No PACXOAOMEPY KOAMYECTBA XKMAKOCTH, 3AKAYMBAEMOM B
CKBODKMHY.

3. BoO3AencTBME HA OPraHU3M YEAOBEKA Cblpbd, HEADTEMPOAYKTOB M PEAreHTOB.
NMoMOLLLL MOCTPAAOBLLMM OT OTPABAEHMS.

4. CpeACTBA UHAMBUAYOABHOM 3ALLLATDI.

buaeT Ne 11

1. TIAOCTOBOE AQBAEHME K TEMMEPATYPA. AOMNYCKAEMbIM OTOOP >XMAKOCTM U3
nAQCTA.

2. HabaoaAeHMe 30 MPOLECCOM 30KAYKM MECKA C >KXMAKOCTbIO-NMECKOHOCUTEAEM.
YCTpOHEHME yTeqeK XMAKOCTU U APYTMX HEMOAQAOK, BO3HMKAIOLLLMX B NMpoLLecce
30KAYKM B MAQCT.

3. TIOAOXEHME O MNOPSAKE TEXHMYECKOTO PACCAEAOBAHMA MPUYMH QBAPUM  HA
OMACHbIX MPOM3BOACTBEHHbLIX OOBEKTAX.

4. BO3AeMNCTBME HA OPraHM3M YEAOBEKA Cblpbi, HEAOTEMPOAYKTOB M PEAreHTOB.
Mepbl npeaynpexaeHums. NMoMoLLLb MOCTPAACBLLMM OT OTPOBAEHMS.

BuaeT Ne 12

1. TlOHATME O MOPOAOAX-KOAAEKTOPAX U MX CBOMCTBAX: MOPUCTOCTb U MPOHMLLAEMOCTb
MNOPOA, HOCHILLLEHHOCTb QOAIOMAOM.

2. TIOArOTOBKQO CKBOXKMHbI K TMAPOPA3PLIBY MAACTA M OCYLLLECTBAEHME NPOLLEeCCA.

3. TpeboBaAHMA BE30MNACHOCTH MPU XMMMHYECKMX MU TEMAOBBIX METOAOX BO3AENCTBUS
HQ MPM3AOOMHYIO 30HY MAQCTA.

4.  Oka3aHME NePBOM AOBPAYEOHOM MOMOLLLM MNPU OCTAHOBKE AbIXAHUS. BUAbI U
Ccnocobbl NPOBEAEHUT MCKYCCTBEHHOIO AbIXQHMS.

BuaeT Ne 13

1. OCHOBHblE PUIMKO-XMAMMYECKME CBOMCTBA HECDTU M TA3A.

2. [IPpOMbIBKO EMKOCTEM OT OCTATKOB XXMAKOCTEMN, MPOUMEHIEMbIX NPU
MMAPOBAMYECKOM PA3PBIBE NAQCTA.

3. [lepBuyHbIE CPEACTBA MOXAPOTYLLIEHMA.

4. TlepBas AOBPAYEOHAS MOMOLLL MPU MAAEHKMM C BbICOTHI.

BuaeT Ne 14

1. PaBoyme XMAKOCTU AAL TMAPOPA3PLIBA MAACTA HO YTAEBOAOPOAHOU (HEADTAHOM)
OCHOBE.

24 AEMOHTOXK NPUOOPOB M COEAMHUTEABHBIX AVMHWMI C YCTHbEBOM APMATYPOM.

3. TpeboBAHMA MPABUA TEXHMKM BE30ONACHOCTM K YCTPOMCTBY A€CTHMLL, TPAMOB,
NepPeXoAOB, MEPUAbHBIX OTPAXKAEHMM.

4, COHUTAPHO-ObLITOBbIE MOMELLLEHMA HA TEPPUTOPUM NMPOMBILLAEHHOTO OObLEKTA.
AMYHOS TMIMeHa paboyero.

buaeT Ne 15

1.  AEeMnCTByOLLUME MHCTPYKTUBHbBIE KAPTbI PALUMOHAABHOM OPrAHM3ALLMM TRY AQ NP
TMAPQOBAMYECKOM PA3PbIBE MAQCTA.
2. HedoremasyTHble 1 APpYTMe CMECH, TMAPOGDODHbBIE DMYABCUU, TMAPOCPOOHbIE

BOAOHEMTAHbIE DMYABCUU, TMAPOGOOHbLIE KUCAOTOHEDTAHBIE DMYABCUN.
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MNPaBUAQ, AEMCTBME KOTOPLIX PACMPOCTPAHAETCA HA NPEANPUATUI U OPTAHU3ALLMM
HEAOTIHOM MPOMBILLAEHHOCTH.

4.  OKa3aHME NepBOr AOBPAYEOHOM MOMOLLIM MPKM OCTAHOBKE cepaLlld. Cnocobbl
MPOBEAEHMA HEMPIMOTO MACCOXA CEPALLQ.

BuaeT Ne 16

1.  XMAKOCTM C MCMNOAb3OBAHMEM COAIHOM KMCAOTbI M MATHUS MAM HEKOTOPLIX €ro
CMACBOB AAS TMAPOBAMYECKOTO PA3PbLIBA MAQCTA.

2. TMAPOBAMYECKMIM PA3PLIB MAACTA, €ro 3ddOEKTUBHOCTD.

3. OkKa3aHMe NEPBOU MEAMNLIMHCKOM MOMOLLLM NPM OTPOABAEHUM METAHOAOM U
FA30M.

4.  OKa3aHME NEPBOM MOMOLLM MPU OTPABAEHMAX FTA3OM.

buaeT Ne 17

1. TlpoBepka OTCYTCTBMA HEDTETA30MNPOABAEHMM MNEPEA AEMOHTAKEM  YCTbEBOM
APMATYPBbI.

2. HabaoaeHUe 30 paBOTOM HAOCOCHbIX ArperatoB. HaBAOAEHME 30 NPOLECCOM
30KQYKM B CKBODKMHY OAHMM Qrperatom M HECKOAbBKMMM ArpPEraTamm.

3. TpeboBAHUI IAEKTPOBE3ONACHOCTU MPU XMMUYECKMX U TEMAOBBIX METOACOX
BO3AEMCTBMA HO NPU3ABOMHYIO 30HY MAQCTA.

4. TlepBas MOMOLLLb NPU YLLUMOQAX, PACTIKEHMAX, BbIBUXOX.

BuaeT No 18

1.  LeAb 1 30AQ41 TMAPABAMYECKOrO PA3PLIBA MACQCTA.

2. [loBEepPXHOCTHO-AKTMBHbIE BeLLecTBa ([1AB), nprmeHsemblie Npu KUCAOTHOM
obpaboTke 3a604.

3. TpaBUAC NPOBEAEHMI ONPECCOBKM, OCMOTP AMHUK TPYOOMNPOBOAQ, HO-
XOASILLLETOCSH MOA AOBAEHUEM, AAT MPOBEAEHMU TEXHOAOTUYECKMX ONEPALMM, Bbl-
ABAEHUE 1N YCTPAHEHME BO3MOXXHBIX A€CDEKTOB.

4. OKa30HME NEPBOM MOMOLLLM NPUM NEPEAOMAOX.

BuaeT Ne 19

1. AA94ero npomu3BoAiIT AOAMB XXMAKOCTM B MPOLLECCE NOAbEMA OOOPYAOBAHMUS M
KOKOM oObeme?

2. PeryAampoBka NOAQHM XXMAKOCTM M NECKA HA MPUEMBbI HOCOCA arperara.

3. Bo3aenctBMe HO OPraHM3M YHEAOBEKAO CblPbs, HEJOTEMPOAYKTOB U PEATEHTOB.
Mepbl npeaynpexaeHms. NMoMOLLLb MOCTPAACBLUMAM OT OTPABAEHMS.

4. COMOMOMOLLLL 1 MEPBAL AOBRAYEOHAS MOMOLLLD MPM HECHYACTHbIX CAYHOSX.

BuaeT Ne 20

1. TTPOMBIBOYHbIE XXMAKOCTU, MX HO3HAYEHME MPU TMAPCBAMYECKOM PA3PbIBE MAQCTA.
MapamMeTPbl MPOMbIBOYHbIX XKMAKOCTEM.

2. LLeMEeHTOCMECUTEAbHBIE MALLIMHBI AAS TEXHOAOTMYECKMX ONEePaALLMM
MAPOPA3PLIBA MAACTA

3. TIpAaBMAQ MOAb3OBAHMS MEPCOHAAbHBIMM MPUOOPAMM (KOHTPOAbL 30 HOAMYMEM
HAMNPMKEHMA B DAEKTPOCETIX U MPMOOPAX, COAEPXKAHUEM CEPOBOAOPOAQO B
BO3AYX€E)

4. TpmemMbl OKA3OHUI SKCTPEHHOM PEAHUMALMOHHOU MOMOLLM MOCTPAACBLLMM

NMOKW HECHACTHbLIX CAYHOAX.
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BuaeT Ne 21

1.

KMcAoTHOs 06paboTKa 3000EB CKBAXKMH, €€ CYLLIHOCTb.

2. LLleMeHTMPOBOYHbIE ArperaTtbl U YCTAHOBKM, MPUMEHSEMbIE NMPU TMAPABAMHECKOM
pa3pblBE NAQCTA.
3.  BMAbI MICKYCCTBEHHOTO AbIXOHMA. [TOABMAM €O NPUMEHEHMS.
4. T[lepBas MOMOLLLb MPU YAYLLbE M MPU TEMAOBOM YAQPE.
BuaeT Ne 22
1. TlpABMAQ BEAEHUA PEMOHTHbBIX PADOT HO CKBOXKMHOX. PYKOBOAALLIMIA AOKYMEHT PA
153-39-023-97.
2.  YCTQHOBKM AAS KMCAOTHOM OBPABOTKM CKBAXKMH
3. OrpaxaeHue ABMXKYLLIMXCS HOCTEM MALLUMH M MEXAHM3MOB. OCHOBHbIE
TPEeOOBAHMA, MPEABIBATEMbBIE K MPEAOXPAHUTEABHBIM OIPOXKAEHMAM.
4. OKa30HME NEPBOM MOMOLLLM MPUM OXKOTOX.
BuaeT Ne 23
1. TTHEBMATUMYECKOE U TMAPCOBAMYECKOE UCMbITAHUME TPYOORPOBOAOB M APMATYPbI,
BEAMYMHA MCMbITATEABHOTO AQBAEHMS.
2. HacocHble arperatbl AAS TMAPOPA3PLIBA MAACTA U TMAPONECKOCTRYMHOM
nepdoopaumm
3. TexHuka 6e30nNaCHOCTM NPU OBCAYXXMBAHMM KOHTPOABHO- M3MEPUTEABHbIX
nombopoBs.
4. CpeAcCTBA UHAMBUAYOABHOM 3ALLLATDI.
BuaeT Ne 24
1. TIOArOTOBUTEAbHbIE PABOTHI MPK TMAPABAMYECKOM PA3PbIBE MAACTA.
2.  Arperar AA9 NPUIOTOBAEHMA LLEMEHTHOM CMECK M YCTAHOBKM LLEMEHTHbBIX MOCTOB
AYM.
3. TMpaBUAG 1 NpUEMBI BE3OMACHOCTU BINMOAHEHUI CAECAPHbIX PABOT.
4.  OKO3aHME NEPBOM AOBPAYEOHOM MOMOLLIM MPU PAHEHMUIX U KPOBOTEYEHMSIX.
BuaeT Ne 25
1. TloHdTMEe O “MAQHOBOM M CDAKTMHECKOM MEXPEMOHTHOM MNEPUOACX PABOTHI
CKBC>KMHbI.
2. CoeAMHUTEABHbIE YHOCTM TPYOONPOBOAOB. COCODLI COEAMHEHMS TPYO.
COEAMHUTEABHbIE YACTU-GOUTUHTU.
3. MHAMBMAYQAbHbIE CPEACTBA 3ALLUMTbI MPU PABOTE C KMCAOTAMMU, LLLEAOHOMMU.
MNMpaBUAC NepemeLLLEHNT BYTBIAEM C KMCAOTAMMU, LLLEAOHAMMU
4. OKa30HME NEPBOU AOBPAYEOHOM MOMOLLLM MPU MOPAXKEHMMU DAEKTPUHECKMM

TOKOM
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