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OpraHu3auMoHHO - Nejarorn4yeckue ycnoBus

Mporpamma npefHasHayeHa pAnd npoecCcUoOHaNbHOro 06y4veHUs, NepenoAroTOBKA N,
UMerLWnX cpefHee obpasoBaHue.

KBanunkaunoHHble XapakTepuCTUKWU cocTasfieHbl B cooTBeTcTBUMU ¢ ETKC, Bbin. 36 1984 1. B pep.
MuHTpyga P® ot 31.07.1995 N 43 1 TunoBoi y4yebHoit nporpammbl 2007 T.

B nporpamme yuTeHbl Tpe60BaHUSA 3aKOHOAATENbCTBA, HOPMATUBHO-MPABOBbLIX aKTOB POCCUIACKON
depepayun.

Mporpamma paspabotaHa B COOTBETCTBUM C PeKoMeHJaunAMN K pa3paboTke yuyebHbIX

NNaHoB 1 nporpaMm AJf NOArOTOBKM rpaxgaH no paboymm npodeccusam (pacCMOTPEHO U COrnacoBaHo B
MwuHo6pasoBaHuu Poccun 25.04.2000 r. Ne 186/17-11).
EoMHbIM  TapuHO-KBAIMPUKALUOHHBIM CMPaBOYHUKOM paboT ¥ npodeccuin paboumx, [MepeyHem
npogeccunin npotheccruoHanbHOW NOATrOTOBKM (YTB. MpMKazoM MuHMcTepcTBa 06pa3oBaHUs U Hayku Pd
oT 1 anpens 2011 r. N 1440), MNMpukas MunHobpHaykn Poccum ot 02.07.2013 N 513 "O6 yTBEpXAeHWUN
MepeyHs  npodeccuid  pabounmx,  AO/MKHOCTEW  CAyXalwmx, N0  KOTOPbIM  OCyllecTBaseTcs
npogeccuoHanbHoe obydeHme™ (3apernctpuposaHo B MuHiocTe Poccum 08.08.2013 N 29322), a Takxe B
COOTBETCTBMMU C [MonoXXeHUem 06 opraHu3aunm oby4vyeHUs M NPOBEPKU 3HaHWI paboumx opraHusalui,
NnoAgHaA30pHbIX defepanbHON cnyKb6e Mo 3KONOTMUYECKOMY, TEXHONOTMYECKOMY U aTOMHOMY Haf3opy
PA-03-20-2007, yTB. NMprkasom PoctexHagsopa ot 29.01.2007 Ne 37 (C M3MEHEHMAMMN).

dopma 06yUeHMs - OYHasl.

HopmaTuBHbIN CPOK 0CBOEHMA nNporpammsbl - 1,5 mecaua.

B cBA3W C TeXHWYECKUMM nporpeccoMm nporpaMma MOXeT ObliTb [JOMONHEHA Y4YeOHbIMM
maTepuanamu, Temamu.

KofnuecTBo 4acoB, OTBefIeHHbIX Ha U3YYEHMEe OTAE/NbHbIX TEM, MOC/EL0BATE/IbHOCTL UX MOXET
ObITb N3MEHeHa B 3aBUCUMOCTUN OT YAaCTHbIX MPUUYNH.

TeopeTnyeckoe 00Oy4YeHMEe NPOBOAUTCA B (DOpMe NeKUWA W YNPaXKHEHWUA, C MPUMEHEHUEM
aKTUBHbBIX (DOPM 06yYeHus.

K cpaye wmrtorosoin attectaumm (KBaIMOMKALMOHHOIO 3K3ameHa) AOMYCKatTCsH ChyLluaTenu,
npowegline TMOMIHbIA KypC TEOpeTUYeCcKOro W MNpPOu3BOACTBEHHOIO 0O0Yy4YeHUs, BbINOAHUBLUNE
KBaMMPUKaLUNOHHYIO (Npo6HYyI0) paboTy W NOoNyymBlIME 3aKNOYEHUE O [OCTUITHYTOM YpPOBHE
KBa/IMPUKaLmM B COOTBETCTBMU C TPEOOBAHUAMY KBANIN(UKALMOHHbIX XapaKTepucTuK.

KBanngukaunmoHHasa Komuccus, npu  3acefjaHuyM  KOTOPOWA  MOryT  MpuUCYTCTBOBaTb
npeacTaBuTenn  TeppuTopuanbHOro  opraHa  ®efepanbHOW  CAyXObl MO 3KOIOTMYECKOMY,
TEXHO/IOTMYECKOMY M aTOMHOMY HaA3opy, MPUMHUMAET peLeHre 0 MPUCBOEHUN KBanupukaumm
(npoteccun), paspsaga.
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TapudpHo-KBANUPUKALMOHHAS XAPAKTEPHUCTHKA

IIpodeccnonanpHOoe OOy4eHHE HAMpaBIeHO Ha TIOATOTOBKY, INEPENOATOTOBKY  pabodero
nepcoHajia, C LEeJbI0 OCBOEHHUS HABBIKOB OOCITY)KHMBaHHMS HACOCHOTO OOOPYIOBAaHUS, H3Y4EHHsI
HOPMATHBHBIX JOKYMEHTOB B COOTBETCTBHH C 3aKOHOIATENICTBOM, PErjJaMEHTHUPYIOLINM TPeOOBaHHsI
0€30MacHOCTH IMPU SKCIUTyaTalHH.

Crnymarenb, OCBOUBIINH MPOrpamMMmy AOKEeH 00Jianath mpodecCHOHATBHBIMU KOMITETEHITUSIMU 110
npodeccuy MAIIMHUCT TEXHOJOTMYECKUX HACOCOB, B COOTBETCTBHH C Tapu(pHO-KBATH(PHUKALMOHHBIM
CIPaBOYHUKOM PadoT.

Xapakrtepuctuka pador. O6cnykuBaHNE HACOCHBIX CTAHIIMIA MO MEePEeKayKe U TOATOTOBKE HE(TH,
HE(TEPOAYKTOB M IPYIHX BA3KHX JKHIKOCTEH HA MAaruCTPAJIbHBIX TPYOONPOBOAAX HIIM MEPEBAIOUHBIX
Hedrebazax ¢ obmeil MpoOM3BOAUTENBHOCTBIO HAacocoB A0 500 ky0. m/d. OOcnyXuBaHME HACOCHBIX
TEXHOJIOTUYECKHX YCTAaHOBOK HepTe- M rasonepepadaTblBAlOIINX MNPENNpHATAH C CyMMapHOH
npoN3BOIUTENBHOCTEIO 10 1000 ky6. M/4. ObcnykrBaHNE HACOCOB COBMECTHO C 3JIEKTPOABUraTENISIMU
o0rmmel MoIHOCTHIO 10 S00 KBT Ha HACOCHBIX CTAHLMAX U TEXHOJOTHUECKUX YCTAHOBKAX MAaruCTPajbHBIX
TPyOONIPOBOJOB, MepeBaJouHbIX HedTebasax u HedTenepepadaThIBAIOMINX NpennpusTusx. Habmonenue
N0 KOHTPOJIbHO-U3MEPHUTENbHBIM MPUOOpaM 3a Harpy3KOH 3JIEKTpOABHUraTeNne, 3a pabounM JaBJICHHUEM
Ha Hacocax W TpydompoBomax, 3a paboTol mpudOPOB aBTOMATHUKU, CHCTEMaMU CMAa3KH, OXJIAXKICHUS U
BEHTWISILUM,  PACHpEACUTENbHbIX  YCTPOWCTB, 3amopHoil  apMmarypbl. Ilyck u  ocraHoBKka
snekrponsurareneil. IlpoBepka Hamu4us CMa3Kd B IONIIMIHUKaX. Pa30opka, NMpOMBIBKA, MPOTHUpPKA
NOJIIUITHUKOB. 3aMeHa TNPEAOXpPAHHUTENEH, YCTPAaHEHHE YyTE€YeK IePeKauuBaeMbIX IMPOIYKTOB,
BBIMTOJIHEHHE CJIECApPHBIX pPadOT MO pPEeMOHTy 3JekTpoobopynoBanus. Hamzop 3a pexkumMom padoThl
obopynoBaHusl.

JloJKeH 3HATB. TEXHOJOTHUYECKHMH TpoIecc W cxeMmy OOCIy>XKHMBaeMOH HACOCHOH CTaHLIUH,
TEXHOJIOTUYECKONH YCTAHOBKH, TOBAPHOIO MapKa, JIOBYIIEYHOIO XO3sIICTBA;, Ha3HauU€HHUE U NPUMEHEHUE
KOHTPOJIbHO-M3MEPUTENbHBIX ~ MPUOOPOB,  PEryJsAiTOPOB U CPEACTB  MEXaHU3AlMH,  OCHOBBI
3NIEKTPOTEXHUKH, BJIEMEHTApHBIE CBENECHUS MO THUAPABIMKE W MeEXaHUKEe, CHocoObl yCTpaHEHHs
Heroiagok B paboTe 00OpyIOBaHUS M JIMKBHIALMH aBapHUil, CHCTEMY YCIOBHOH CUTHAJIM3ALNY; IPaBUIIA
TEXHUYECKOH SKCIUIyaTalndd 3JEKTpOooOOpyIOBaHHMS M IMpaBuUia OE30MacHOCTH NpU OOCIYyKUBAHHU
TOKOIPUEMHHUKOB U CEeTeH; BUABI AJIEKTPOMAaTEpHaNOB, UX CBOICTBAa U NPUMEHEHHE, CUCTEMY 3a3eMJICHUS
3JIEKTPOYCTAHOBOK; CXEMy 3JIEKTPOCHAOKEHUs, MyCKOBBIE YCTPOHCTBA M PaCIpPEeUTENbHbIC IIHUTHL,
Ha3HauUEHHE M CBOWCTBA TPAHC(POPMATOPHBIX MAaces, AOMYCTUMYIO TEMIIEPaTypy HarpeBa M Harpys3Ky
3NEKTPOABUTATENEH U 3JEKTPOnpHOOpOB; ciecapHoe neno. Ilpu oOcmyKuBaHUM 3JIEKTPOABUraTENeH |
pacrpeneauTeNbHbIX YCTPOUCTB JOJKEH uMeTh qonyck 11 rpynmner
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Y4eOHO-TeMaTHYEeCKHH TJIAH
OCBOEHUS TPOrPaMMBbI TOMIOTHUTEIBHOTO MPOQPECCHOHAIBHOTO 00Pa30BaHHUs

«MAIHHHUCT TEXHOJOTHYECKHX HACOCOB)»

Nenn | Haumenosanue pas3nenos U TEM KonnuecTso yacos dopma
BCETO B Tom yncne KOHTPOJISA
JEKIIHOHHBIX | MPAKTHYECKUX
Teopernueckoe oOyueHue
Oo0merexHHYeCKHH Kypc 24 24
CnenuanbHbIi Kypc 120 120
1. Oo0merexHHYeCKHH Kypc
1.1 | MarepuanoseneHue 4 4
1.2 | Uepuenue 4 4
1.3 | OCHOBBI HJEKTPOTEXHUKH 4 4
1.4 | CBeneHus U3 TeXMEXaHUKH, 4 4
TEPMOIUHAMUKH, TETUIOTEXHUKH U
TUAPABIHKH
1.5 | OcHOBEI cyiecapHbIX paboT 4 4
1.6 | Honycku 1 nocagku 4 4
2. CnenuanbHbIi Kypc
2.1 | Beenenue 2 2
2.2 | ®U3UKO-XUMHUYECKHUE CBOWCTBA 2 2
HedTH 1 He)TENPOTYKTOB
2.3 | OcHOBBI 1OOBIUU U 8 8
TPAHCTIOPTHPOBKH HEPTH
2.4 | YcTpOHCTBO U NPUHLUII ACHCTBUSA 20 20
HACOCOB
2.5 | Buasl peMOHTHBIX padoT. 2 2
OcHoBHbIE CBEIEHUS O
PEMOHTHBIX paboTax
2.6 | DxcrmyaTauust 1 pEMOHT HACOCOB 24 24
2.7 | DxcryaTauus 20 20
3JEKTPOOOOPYIOBAHUS HACOCHOM
CTaHLIUU
2.8 | TpybonpoBomsl u 16 16
TPyOONPOBOIHAS apMaTypa
2.9 | KOHTpONBHO-U3MEPUTENBHBIE 8 8
npuOOpPBI M CPEACTBA ABTOMATHKHU
2.10 | IIpombImneHHast 0€30MacHOCTb U 16 16
OXpaHa Tpyza
2.11 | OxpaHa OKpy’KarOIIeH Cpepl 2 2
3. IIpakTHyeckoe 00yueHue
3.1 | ObyueHne Ha yueOHOM MOJIUTOHE
3.1.1 | MHCTpYyKTaX MO OXpaHe Tpyaa Ha 2 2
paboueM mMecTe
3.1.2 | O3HakomieHHe ¢ 000PYIOBAaHHEM 4 4
Ha nosniuro”e. OOyueHune npuéMam




41
41.1

4.1.2

4.1.3

414

4.15

4.1.6

BbIMO/IHEHNA CNecapHbIX U
CcO0pOYHbIX paboT

O6yueHVe Ha NpeanpuaTUm
WNHCTpyKTaX No oxpaHe Tpyfaa v
NPOMbILLIMEHHOW 6€30MacHOCTU Ha
npegnpuaTUn

O6yueHVe NpUémam BbINOTHEHNS
cnecapHbIX N C60POYHBIX paboT
O6yuyeHne 06CNYXXMBAHNIO
HacocoB

O6yueHne 06CNYXNBAHUIO
TpybonpoBoAOB U
Tpy60NpoBOAHONW apMaTypbl
O6yueHne 06CNYXNBAHUIO
KOHTPO/IbHO-U3MEPUTENbHbIX
NpuGopoB 1 CPeaCcTB
aBToMartum3aumm
CamocToATe/IbHOE BbINO/IHEHNWE
paboT B KayecTBe MalIMHUCTA
TEXHOMOTMYECKUX HACOCOB 3
paspsja

KoHcynbTauunm:

MNpoBepKa 3HaHU (3K3aMeH)

NToro:

2

24

24

24

16

64

320 160

24

24

24

16

64

160



Kanenpapubiii yueOHbIH rpaduk
OCBOCHMA IIPOrpaMMbI JOIIOJIHUTCIIBHOI'O O6pa30BaHI/I$I

«MAIHHHUCT TEXHOJOTHYECKHX HACOCOB)»

% Bujani
o . KoJymm4gecrBo gyacon
= S HaumenoBanue pasjiesioB, JMCHMHINH, TEM yueoHoii UTOro
3 5 Howmepa nepens o6yqenns
2 = HATPY3KHI
— ~ e <+ e © e~ © || 2|3 o =
160
Teopermueckoe obyuene 00s13. V4. 40 | 40 | 40 | 24 0 0 0 16 | 0 | 0 | O 0 0
caM. p. 0 0 0 16 | 40 | 40 [ 40 | 24 | O ] O | O 0 0 160
1 Oo0merexnmiecknii Kypc 0
Y4 4
1.1 MarepuanoseacHUE 0613y 4
caM. p. 0
1.2 UepucHue 0613 yt. 4 4
caM. p. 0
Y4 4
1.3 OCHOBBI 3ICKTPOTEXHUKH 0013, y4 4
caM. p. 0
CBeneHusA 13 TEXMEXaHUKH, 00s13. yU. 4 4
1.4 TEPMOIUHAMUKHY, TCIUIOTEXHUKH H 0
THAPABJIUKH cat. p.
0s13. yU. 4
1.5 OCHOBBI CITECapHBIX padoT oo, Y1 4
caM. p. 0
0043. yu. 4 4
1.6 OIlYCKH M IIOCAIKH
Alony e caM. p. 0
. 4
2 CrnemmanasHbII Kype 0
Y4 2
2.1 Beenenue 0613, y4 2
caM. p. 0
o | CHBHKO-XHMHUCCKHC CBOHCTBA HOTH H 06513 y1. 2 2
’ He(renmpoayKTOB cam. p 0
00:13. y4. o) 8
23 OCHOBBI JOOBIMHU W TPAHCTIOPTHPOBKH HE(PTH
0

cam. p.




0043. yu. 20
. . 16
2.4 YCTpOUCTBO U NPHHIUI ACHCTBHA HACOCOB
caM. p. 0
25 Buapt peMoHTHBIX paboT. OCHOBHEIC 06413. y1. 2 2
. CBEJICHHS O PEMOHTHBIX paboTax cau. p. 0
00513, y. 22 | 2 24
2.6 | Oxcmayaraums ¥ pEMOHT HACOCOB =T
caM. p. 0
DKCIDTyaTanus 3ACKTPO0O0Opy TOBAHHSA 00s13. yu. 20 20
27 HACOCHOH CTAHIIMH cam. p. 0
00:13. Y. 16 16
2.8 TpyOonpoBoas!l 1 TPYOOTIPOBOIHASL apMaTypa D
caM. p. 0
KoHTponsHO-n3MepHTENbHBIE PUOOPHI 00s13. yU. 2 6 8
29 CpeHCTBa ABTOMATHUKHU caM. p 0
510 TMpompinrieHHAst 6€30MACHOCTD H OXPAHA 00s13. yu. 16 16
’ TpyAa caM. p. 0
0043. yu. 2 2
211 | O 7
XpaHa OKPY KAOIIEi cpebl car. p. 0
IIpakTH4eckoe o0y4enne
OOyucHne Ha yUcOHOM ITOJIUTOHE
31 HHcTpyKTaXx Mo oxXpaHe TpyAa Ha padodem 00s13. yU. 0
: MECTe cam. p. 2 2
O3HAKOMIICHHC C 000PYIOBAHHCM HA 0043. yu. 0
32 nomurone. O0yUeHHE MPHEMAaM BBITIOTHEHI
CJICCAPHBIX M COOPOYHBIX PabOT cau. p. 4 4
OOyucHne Ha MIPEATNPUATHH
HHcTpyKTaK O OXpaHe Tpya U 0043. yu. 0
4.1 TIPOMBIIIIICHHOH 0€30MTaCHOCTH HA
MPEANPUATHH caM. p. 2 2
OO0yucHHE MPUEMAM BBITIO THCHHU S 0043. yu. 0
4.2
CJeCapHBIX B COOPOYHBIX padoT cam. p. 8 16 24
00:13. y4. 0
43 OOyueHne 00CITyKHBAHUIO HACOCOB ca;. py.q oy o
OO0yucHHE 00CTyKHBAHHUIO 00s13. yu. 0
44. | TpyOOmpoBOaOB H TPYOOTIPOBOIHOH ca. p. 24

apMaTtypsl

24




O6yueHue 06CNYXKMBAHNIO KOHTPOSIbHO- 0683. yu.
45 N3MepPUTENbHbIX MPMOOPOB U CPeACcTB
aBToMaTM3aLmun cam. p.
CamocTosTeNbHOe BbINOMHEHWe paboT B 0683. yu.
4.6 KayecTBe MALLIMHUCTA TEXHOMNOMMYECKMX
HacocoB 3 paspsja cam. p.
06813. yu.
cam. p.

MpoBepKa 3HaHWUI (3K3aMeH)

Bcero yac. B Hefento 0653aTeNbHO yue6HOI Harpysku
Bcero yac. B HeleNto caMocTosTeNbHO PaboThbl 06yYatoLLMXCs

Bcero vacos B Hefiento

40

40

16

24

24

16

40

16

64

16

320



YueOHas nporpamma

Teopernueckoe o0yueHue

Tema 1. O0meTexHuYeCKHH Kypc

Tema 1.1. MaTepuanoBeaeHue

OpraHudeckue U HeopraHuyeckue marepuanbl. Puznyueckue U MeXaHMYeCKHe CBOMCTBa MaTepUasioB:
IJIOTHOCTb, MOPUCTOCT, TUTPOCKONUYHOCTbD, BOZOIOIJIOLIEHHE, BOJONPOHULIAEMOCTD,
TEIUIONPOBOAHOCTb, OTHECTOMKOCTb, MOPO30OCTOMKOCTb, MPOYHOCTb M MpeAesl MPOYHOCTU, TEKy4eCTb U
npenen TeKy4eCTH, YIIPYTroCcTh, BBIHOCIMBOCTD, XPYIIKOCTh, INIACTUYHOCTD, U3HOCOCTONKOCTD U P.
OcHOBHbIE CBEIEHUsI O CTPOSHUU METAJJIOB U CI1aBoB. CBONCTBA METAIIJIOB.

Uyryn. XuMHUYECKHI COCTAaB 4YyryHa, BIHWSAHUE XMMHYECKHUX 3JIEMEHTOB HAa CBOMCTBA 4yryHa. Bunbl
qyryHa: OeNblii, Cephlii, BBICOKOITPOYHBIH.

Mapxku, 001acTh TPUMEHEHUS YyTYHA.

Cranp. Mapku cramu. Tepmudeckas W xumudeckas oOpaboTka CTalu: 3aKajika, OTXKHT, OTIYCK,
HOpMaJIU3aLusl, UEMEHTALUs U A30THUPOBAHUE.

OcHOBHbIE CBEIEHUs] O LIBETHBIX MeTajllax, CIijlaBax U UX CBOMCTBax.

Teepaple criaBbl, UX Pa3sHOBUIHOCTb: JIMThIE, MeTaJUIOKepaMHYecKHe, KOMIO3ULHOHHBbIE. OCHOBHbIE
CBOICTBA TBEPABIX CIIJIABOB U UX IPUMEHEHHUE.

IIpoknanouHble MaTepualbl. TEXHUYECKUI KapTOH, KJIMHIEPUT, MApOHUT, pe3nHa u Ap. OcCHOBHbIE
CBOWCTBA M O0JNacTh NPUMEHEHHS. BpIOOp NPOKIAJOYHOrO Marepuala B 3aBUCHMOCTH OT Cpepbl,
JaBJIEHUsI U TeMIepaTypbl. XpaHEeHHEe PE3NHOTEXHUYECKUX U MPOKJAJ0UHbIX MaTepuanoB. MaTepualsbl,
npUMeHsieMble i1 HaOWBKM — CalbHUKOB. [IpOKiajmovHble M3IENHs. TEPMOHM3OJSIIMOHHBIE U
ANEKTPOU3OIALMOHHbBIE. OCHOBHBIE BUIbI U OOJIACTH MPUMEHEHHSI MPOKJIAIOUHBIX H3IETHHA.

HabuBouHble MaTepHalibl: MEHbKA, aCOSCTOBBIN IIHYP U IIP.

OO6wme cenenus o ractMaccax. IpuMeHenne mmacTMace B He(pTera3oBOH MPOMBIILIEHHOCTH.
I'oprouecmazouHble MaTepUaIbl U AaHTUKOPPO3UIHbIE MaTEPHAIBL.

Bunb! TonnuBa, NpuMeHsieMOro AJis ABUraresieil BHyTPEHHEro CropaHusl.

IIpaBuia xpaHeHUs! )KUAKOTO TOILINBA.

Buner macen, npumensiemble Uil paboTel W cMasku o0OpydoBaHMsST M MeXaHH3MOB. (CMasku
AaHTH(PHUKLIHOHHBIE.

Tema 1.2. UepueHue

Posnb yepreska B TEXHUKE U Ha IPOU3BOACTBE. UepTexk U ero Ha3Ha4YeHUe.

Buner ueprexxeii. Ilopsimox urenust ueprexeil. @opmarel yeprteskedd. Jluaum deprexxa. MaciutaObl.
Hanecenne pasmepoB Ha ueprexkax  PacronmoskeHme mpoekiuii Ha ueprexe neranei. Pesp0a,
o0o3HaueHHe, N300paKeHne, MepOX0BaTOCTh NOBEPXHOCTEH. BHbl, pa3pessl, cedeHus.

ITonsitue 06 3cku3ax, ux orauydne ot pabodero ueprexa. IIopsiiok BBIMOJHEHHUS 3CKU30B.

OO6ume ceeneHmst 0 cOopouHbIx ueprexax. Conepkanue cOOpouHbIX ueprexei. Crienudukarys neranei
Ha cOOpouHBIX uepTekax. Pa3pessl Ha cOOpOUHBIX depTekax. IlocnenoBaTeIpbHOCTh YTEHHUsT COOPOUHBIX
yepTeskeil. YCIOBHOCTH M yNpolleHuss u300pakeHHi Ha cOOpOYHBIX dYepTekax. [lerammpoBaHue u
MOPSIIOK pabOThI IO AETANUPOBAHUIO.

Hasnauenue ueprexeii-cxeM. KunHemMaTudyeckne CXeMbl MAallMH MEXaHU3MOB. | 'uiapasiaudeckue,
THEBMATUYECKHE U DJIEKTpUUECKUe cxeMbl. | paduku 1 muarpaMmal.
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Tema 1.3. OcHOBBI 3J1eKTPOTEeXHHKH

ITocTosAHHBIN TOK. DNEKTpUUECKHE LIENHU MOCTOSIHHOTO TOKa. [lepeMeHHbIi TOK.

DnexkTpuueckue ILenu MepeMeHHoro Toka. 3akoH Oma ana yvactka uenu. IloHsatue MoinHOCTH
anekTpudeckoro Toka. 3axkoHbl Kwupxrogda. IlocnemoBarenbHoe U mHapajuleNbHOE COEIMHEHHE
MPOBOJHUKOB.

Tema 1.4. CBegeHust 3 TeXHUYECKOH MEXaHHKH, TEPMOAHHAMHMKH, TeNJIOTEXHUKHU U THAPABJIUKH
Texnuueckas mexanuka. Ilonarue o cune. Cuna tsxkectu. [lnotHocTs Tena. Bec. Equnuia seca. Becel u
B3BEIIMBaHKUE. YIENbHBIH U OObeMHBIH Bec. Buabl cun. Benmumna cunbl.  Hampasnenue m Touka
npuioxkeHus cuiibl. I paduueckoe npusoxenne cuibl. CIOKEHHE W PAa3JIOKEHHUE CHJI, HATIPABJICHHBIX 110
OHOM MPsIMOH U NMOJ OJHUM YIJIOM. PaBHOAENCTBYIOIAs U YPABHOBEIIUBAIOIIAS CUJIBL

ITapannenorpamm cui. IlapannenpHble CUIIBL UX CIOKEHHE U pasnokeHue. LIeHTp TskecTH.

MowmenT cun. OnpoKUABIBAIOIINN U yaep kuBaromuil MoMeHT. Kosdduument ceodomnocTosmux Te.
PaBHOBecuHe Ten: yCTOWYNBOE, HEYCTOMYHBOE U Oe3pa3INiHOE.

Buner nemwkenns. [Tonsitue o6 unepuumu. [lonstie o macce. CKOPOCTh U YCKOPEHHE B MPSIMOJIMTHEHHOM
neukenun. CBOOOIHOE MafeHuE TEI.

3aBUCUMOCTb MEXIy CHJIOHN, MacCOl U yckopeHueM. BpammarenbHoe nerkerne. CKOPOCTH — OKPYIKHAS U
yIJIOBas.

ITonsitue 0 paboTe, MOIIHOCTH M UX U3MEPEHUE.

Tpenne I-ro u Il-ro ponma. Koadpduument tpenus. Tpenue nonesnoe u BpenHoe. Pabora mone3HbIX U
BPEIHBIX COMPOTUBIIEHUHN B TEXHUKE.

Koa¢pduumeHTt nonesHoro nelcTaus.

Dneprus. [Ipespaienne sHepruu.

Buner nepenau: pemenHas, uemHas, 3yOuatas, uepssiuHas. Ilepemarounoe umcino. [lopsmok pacuera
94aCcTOTHI BpaleHus B epenayax. Ilepepaun Bparenus napamu 3y04aTbIx Kojec.

YCTpOHCTBO U HA3HAUYEHUE OCEN U BAJIOB.

[TonmMOHUKN CKOJIBXKEHUS U UX yCTPOMCTBO. HasHaueHue U marTepuasbl BKJIAAbIIIEH MOAIIUITHUKOB.
[MTapukoBbIe, POJUKOBbIE U UTOJbYATHIE MOALIUITHUKH.

YCTpONUCTBO U NPUHLIAM ACHCTBUS KOJOAOYHBIX U JICHTOYHBIX TOPMO30B.

IlonsaTHe 0 MalIMHAX U MEXaHU3Max. Y CTPONMCTBO MEXaHU3MOB. KuHeMaTuueckue napbl U UX CBOMCTBA.
Kunemaruueckue 1enu v CTENeHU UX MOABUKHOCTH.

MaiuHbl-gBUraTeNd U MalluHbI-UCHONHUTENU. Ilepuoandeckoe M HemepHOAUYECKOE PEryJIHpPOBAHUE
XOZ1a MALIHHBI.

IIpocTeie TPY30MOOBEMHBIE MEXaHM3MBI: OJIOKH, TajH, IMOJUCHACTBI, JEe0enKH, IOMKPAThl, WX
NpUMEHeHHe. BpMrpbil B CHiie TP TNPUMEHEHHH 3TUX MeXaHu3MoB. [loHsTHe o koadduimenrte
MOJIE3HOTO AEUCTBUSI MALIUHBL

Tepmonunamuka. IlonsTme o TermioBOM cocTrosiHuu  BemecTBa (pabodero Tenma). (OCHOBHBIC
TePMOIMHAMHIUYECKHEe TmapaMmeTpbl. Pusmueckoe cocrosiHue BemectBa. [lonstme 06 obwveme, Macce,
IUIOTHOCTHU U YI€TTbHOM 00beMe BELIEeCTB.

Temnepatypa pabouero Tena, MEeToabl ee usmepeHusi. Tepmometp. Temmneparypa, Kak Mepa BHYTpPEHHEH
SHEPIuu Teua.

Hasnenne. JlaBieHne >KUAKOCTH M Tra3a B 3aKPBITBIX M OTKPBITBIX cocyaax. MeTtomsl u mpuOOpHI
WU3MEPEHHUsI NaBJICHMUS.

[Tonsitue o padore. Enunnnsl m3mepenust padotsl. [IoHATHE O MOIMHOCTH M €AMHULIBI €€ HM3MEPEHHS.
[onsitue 06 sHeprun. Kunernyeckast 1 NOTEHIMATIbHAS SHEPTHSI.

[Tapametps! coctostHus ra3a. [TonaTre 06 naeanbHOM H PeabHBIX Ta3ax.

OcHOBHbIE 3aKOHBI HJI€AJIbHBIX I'a30B.

ITepBoe Hauano TepMOAWHAMUKH. TepMOTUHAMHYECKHE IPOLECCH (M30XOPHUYECKUH, H300apuyuecKui,
annabaTu4ecKuii, MOMUTPOIMUYECKHH), X CYIIHOCTb.
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OcHuoBbl TeruorexHuky. [lonsaTue o teruore. Ennnune! m3meperns Ternorsl. CiocoObl pacpoCcTpaHeHUs
TenaoThl. [IoHATHE O TEMIONPOBOJHOCTH.

KoHnBek1us ecTrecTBeHHasl U UICKYCCTBEHHAS.

Ternonepenaua. TermooOMeH msnydeHuem. Ciyuail Teruionepenaydl 4yepes pasfesUTENbHYIO CTEHKY.
Koapdpuument Ternoornauun. TemnonposoaHocTs. KoadpuiueHT TenaonpoBOAHOCTH.

I'openue kak mpouecc okuciaeHus. 'omorenHoe u naTeporeHHoe ropesue. Iponecc ropenus.

[Ipunune! cxxuranus Tormea. [loHsTHE 0 TeopeTndeckn HeoOxonnuMoM odbemMe Bo3ayxa, kodddunuent
u30bITKA BO3IyXa.

ITonsiTe o TommBe, ero odmmas XapakTepucTuka u cocras. [IoHSATHE O TEIIOTBOPHOH CIOCOOHOCTH
ToruMBa. BaskHelne BUABI TOIUIMBA M X XapaKTePUCTHKA. TBepaoe, KUIKOE U ra3000pa3HOe TOIUIUBO.
[Tonsitue o mosHOTE cropanus Torumea. O0ecnedyeHne 3JKOHOMHYHOCTH CTOPAHUS TOIUINBA.

OcHoBbl ruapaBiukd. OCHOBHBIE CBOKMCTBA KUAKOCTEH (TUIOTHOCTB, YAENbHBIH O0ObeM, YIENbHBIN BeC,
C)KMMaeMOCTb, BSI3KOCTb, YIIPYTOCTh NAPOB, MOBEPXHOCTHOE HATsKeHHE). [IoHATHE O THAPOCTATUYECKOM
nasiennn. 3akoH [lackans. OOuIue MOHATHS O AaBJICHUU HA CTEHKH COCyAa. 3aKOH ApXUMena.

JIBIDKEHHE SKUAKOCTH 1O TpyOompoBomam. JIBIDKEHHE JKHAKOCTH B HANOPHBIX TpyOompoBomax. [IBa
pekuMa ABKEHUS )KUAKOCTH. BA3KOCTh JKUAKOCTH U 3aKOHBI BHyTpeHHEro TpeHus. [lotepu Hamopa npu
IBYKEHUH JKUAKOCTH. JIaMUHApHBIN peskuM TeueHust. TypOyJeHTHBIA peKUM TEUEeHUS.

OOwmue MOHATHA O THUAPABIMYECKHX COMNPOTUBJICHUSAX. MECTHBIE THUAPABIMYECKHE COMPOTHUBIICHHUS.
[Torepu naBneHus B Tpydax, KOJbLIEBOM MPOCTPAHCTBE U APYTHE.

JBmkeHne nByx(asHbIX TMOTOKOB MO TpyOompoBoxaMm. BimsiHue arpeccHBHBIX XKHAKOCTeH Ha padory
obopynoBanusi. Meronsl 60pHOBI ¢ KOPPO3UEH.

Tema 1.5. OcHOBBI cJiecapHbIX padoT
UsmepurenpHble HHCTPYMEHTHL. Ha3sHaueHne n3MepuTeIbHbIX HHCTPYMEHTOB. OO0II1e MOHATHS: CPEICTBa
U3MepEeHus: U MeToabl m3Mepernss. OCHOBHBIE ITOKA3aTeN CPEACTB U METOIOB U3MEPEHUS: LIeHa JIEIEeHUS,
UHTEPBAJI ACJICHUS [IKAJIbl, TOYHOCTb OTCYETA.
ITpuxoBble MepbI: 3TAJOH [UIMHBL, JIMHEHHBIE INKAJbl H3MEPUTENbHBIX MNPUOOPOB, PYJIETKH,
U3MEPUTENbHBIC JIMHEHKH, CKJIaIHbIE METPBI, YCaouHble MeTphl. OOIIHe MOHATHS.
YCTpOUCTBO WITAHTCHLMPKYJIE U MUKPOMETPA, NMpUeMbl u3Mepenus umu. Honuyc. Mukpomerpudeckue
HyTpOMepHI U riyOnHa Mepbl. MTHIUKaTOpHL
MukpoMeTpuieckne WHCTPYMEHTBI. MHUKPOMETPBI Il HAPYKHBIX H3MEPEHHUH, MUKPOMETPUYECKHE
rIIyOMHOMEPBI, MUKpOMETpUIecKHue HyTpoMepsl. OOIIme noHATHS.
PrryaskHo-mexanndeckue npuOopbl. COOCTBEHHO phlYaskHbIE TPUOOPHI, TPUOOPHI ¢ 3y0UaTOl mepenayei,
npubopsl C PBIYAXKHO-3yO4aToi mnepemaueli, nmpuOOpel ¢ PBIYAKHO-BUHTOBOH mepenadei, npuoOopel ¢
NPYKUHHON pecTtasparnueid. OOmme noHATHs.
[Tpubope! 11 U3MEPEHHS YTIIOB U KOHYCOB: JKECTKHUE YTOJbHUKH ISl IPOBEPKH MPSIMBIX YIJIOB, YIIIOBbIE
TUTUTKY, yTIoMep ¢ HoHnycoM. OO01ne moHSITHSL.
[Tpubopel U MHCTPYMEHTHI AJII KOHTPOJS IJIOCKOCTU M MPSIMOJIMHEHHOCTH: TUIMTHI, JIMHEHKH, YPOBHH.
OO0wre moHATHUS.
[Tpubopsl 111 KOHTPOJIS YUCTOTHI MOBEPXHOCTH. OOIIHE MOHATHS.
KamuOper: anst KOHTpOst BasioB, oTBepcTHit. OOIIHe MOHATHS.

IIpasuna obpameHus: ¢ U3MEPHUTENBHBIM HHCTPYMEHTOM H KOHTPOJIbHO-U3MEPUTENbHBIMUA TPUOOPaMU.
OCHOBHBIE TIOHSITUSI O TEXHOJOTHYECKOM mporecce o0padoTku netaned, cOOPOYHBIX Y3JIOB W
MEXaHU3MOB.

Tema 1.6. lomycku 1 nocagku

OO0wme cBeneHust O CUCTEME JOMYCKOB M MOCANOK. JIMHEHHbIe pa3Mephl, YIiibl, KA4eCTBO MOBEPXHOCTH
u3MepeHusi. Meronsl n3mepenus. TouHocTe 00padoTku mo kBanuTeraM. CHCTEMa OTBEPCTHUSL M CHCTEMA
Bana. [Tocanku 3a3opsl, HaTsru. IlapameTpsl HEPOXOBATOCTH.



13

BnuaHne TOYHOCTM 06p6.60TKI/I n rnapamMeTpoB LWepoxXoBaTOCTNU Ha 3KcnayaTayMOHHbIE KayeCTBa
MeXaHU3MOB.

TexHuKa |/|3mepeH|/||7| B cnecapHoM fene. lNoka3aTtenn U3MepuUTesibHbIX CPEACTB - LieHa AeneHud, npepen
N3MepeHnsa, NHTepsan geneHnd, TOYHOCTb OTCHETa, NOrpeHOCTb NnoKasaHuia.

Tema 2. CneynanbHbIii Kypc
Tema 2.1. BBegeHune

OTKpbITOE akuMoHepHoe 06w ecTBO «CypryTHedTeras»: npouecc CTaHOB/IEHWSA, NePCNeKTUBbI Pa3BUTUS,
OCHOBHbIe TEXHNKO-3KOHOMUYECKME NoKasaTesu.

MpuMeHeHVe HOBOW TEXHUKM N NPOrPecCUBHbIX TEXHOMOMNN B npoLecce f06bI4M U NOLTOTOBKN HeTU B
OAO «CypryTHedTeras».

O3HakoM/ieHMe CO CTPYKTYpOi Kypca, npaBunaMy BHYTPEHHEro pacrnopsigka Ha nepuof 06y4yeHus u
NporpaMMoi TeOpeTMYecKoro o6yyeHus.

Tema 2.2. DU3NKO-XMMUNYECKME CBOCTBA HEDTU M HEPTENPOJYKTOB

OCHOBHblE (PU3NKO-XMMUYECKNE CBOWCTBA HePTM M HedTenpoayKTOB: MNOTHOCTb, YAe/bHbIA Bec,
BA3KOCTb, YMPYrocTb NapoB, TemnepaTrypa KUNeHusa, TemnepaTypa 3acTblBaHUs, TeMNepaTypbl BCMbILWKN K
BOCMaMeHEeHUA, MONEKYIApPHAA Macca, MexaHnyeckue npumMecu, cofepxxaHme napauHa

AMynbeus, PU3NKO-XMMUYECKMNE CBONCTBA 3MY/IbCUN.

P U3NKO-XMUYECKMe CBOMCTBA NPUPOLHOI0 NOMYTHOIO rasa v CXXMKEHHOro rasa.

Knaccngmnkaumns Hedpt 1 HedhTENPOAYKTOB.

Tema 2.3. OCHOBbI J06bIYN N TPAHCMOPTUPOBKN HEPTU

Kpatkue cBegeHuUs 0 Aobbiue HedTu. MoHATME 0 CKBaXMHe. Cnocobbl A06bIYM HeTU. POHTAHHbLIA K
MeXaHWU3UPOBaHHbIN CNocobbl 4O6bIYN HEPTU. Y CTbEBOE U CKBAXWHHOE 060py0BaHue.
MpuHUMNuanbHaa cxema cbopa M TPaHCMOPTUPOBAHMA HepTU: LOXUMHAA HacocHas crtaHuua (OHC),
yCTaHOBKa npegsaputensHoro cépoca sogbl (YTCB), ycTaHOBKa NoarotoBku HedTtu (YTH), y3en ydyeta
He(pTn (YYH).

OcHOBHOe 060pyf0BaHMe YCTAHOBOK - cerapaTop [ABYyX(asHblii, cenapatop Tpex{asHblii, pe3epByapsbl,
neyu, OTCTOMHMKN, HACOChI.

Y4eT KO/MYecTsa NPOLYKLUUN Y KOHTPO/Ib €6 KayecTBa, y3es yyeTa He(Tu.

TpexdasHble yCTaHOBKWU AN1A NpeABapuTenbHOro cbpoca BOAbl M MOATOTOBKM HedTw (anmapat Xutep-
TpUTEP).

Tema 2.4. YCTpPOACTBO U NPUHLUN LeliCTBUSA HAcoCcoB

MpUHUMNbLI AeACTBMA N KNnaccugumkayma HacocoB. Hacockl, NpUMeHsAeMble MpK Nepekavyke Heg)T 1 BOAbI
NPy BHYTPUNPOMBbIC/IOBbIX Mepekaykax. HanopHo-pacxofHble XapakTepnucTUKN HacocoB, paboyas 30Ha.
YCTPOACTBO M NPUHUNUN AEACTBUA LLEEHTPOOEXHbIX HACOCOB. Y CTPOMCTBO Hacoca Tuna LLHC.
YCTPOWCTBO M NPUHLMN AEACTBUSA MOPLUHEBbLIX HACOCOB. JKCnayaTaumsi MOPLUHEBLIX, MAYHXEPHbIX
HacocoB.

YCTPOWCTBO M NPUHLUMN AEACTBUA CrelnanbHbIX HACOCOB.

Buabl cneumnanbHbIX HACOCOB: POTOPHbIE, LIECTepeHYaTble C IKCLEHTPUYECKUM POTOPOM U CKOMb3ALLUMU
nonaTkamu, BOLOKO/bLEBbIE, BO3AYLUHbIE, CTPYWHbIE U T.4.

HasHayeHue, yCTPOMNCTBO U 06/1aCTb MPUMEHEHWUA HACOCOB: 3/1EKTPOMArHUTHbLIX, CTPYMHbIX, BUXPEBbIX,
POTOPHBIX, LWeCTepeHYaTbiX, BUHTOBLIX.

PerynupoBaHue nogaym Hacocos. lMofesHasd un notpebnsgemas MowHOCTL Hacoca. KT/, Hacoca, HACOCHOrO
arperata. Y jenbHblli pacxof 3/1eKTPO3HEPrnn. IHepro3aPHeKTUBHOCTD.
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IIpyunHbl OrpaHUYEHHOrO MPUMEHEHHUs pPOTOPHBIX HacocoB. IlpeumylnecTBa PpOTOPHBIX HAaCOCOB.
OcHOBHbIE IeTalM CIIEHAbHBIX HACOCOB; LIECTEPHH, JIOMATKH, POTOPBI, KyJIaukH, MPeJOoXpaHUTEIbHbIe
KJIaTlaHbl.

HasnaueHne BCroOMOraTenbHOTO OOOPYAOBaHHUS, €ro B3aMMOIEHCTBHE C OCHOBHBIM OOOpYIOBAHHEM.
Macnocuctema: cxema OXJaXAEHHMs TMOJUIMIIHUKOB, MACHsHbIE HAacOChl, TOpLEBbIE YIJIOTHEHU,
MacisiHble  (prnbTpbl. OCHOBHBIE TpeOOBaHUS K KadecTBY CMa304yHBIX Macenl. Mapku wacen. Hx
Ha3HaueHue U npuMeHenue. TemmnepaTypa Harpesa macen. Bpennbie nmpumecu, obpasyroniecs B Maciax.
YcTaHOBKA 7151 pereHepaLii CMa30uHbIX Macell.

QuUIbTpel AN OYUCTKU IepeKaurBaeMbIX MPOAYKTOB. OCHOBHBIE CXE€Mbl KOMMYHMKALMII HaCOCHBIX
CTAHIIUH.

Tema 2.5. Buabl peMoHTHBIX pa0oT. OCHOBHBIE CBe/IeHHUsI 0 PEeMOHTHBIX padoTax

OcHoBHbIe cBeieHHs 00 U3HOCE AeTajieil 000pPyAOBaHUS W MAIIIVH.

Buabl M3HOCOB: XUMHUUYECKUN, TEPMUUECKUMN, MEXAaHUYECKHU .

EcrecTBenHblil H3HOC U aBapuiHbIA. [IpU4ynHBI aBapUITHOTO U3HOCA.

Buae!l nmnanoBo-npeaynpeauTeabHbIX PpEMOHTOB. [11aHOBBI OCMOTp, TEKYIIUNA U KaITUTAJIbHBIN.
ITonroroBka y3n0B u neTaneii 000pyAOBaHUs K MPOBEICHUIO peMOHTa. BHUbl nedekToB B y3nax, AeTajsx
MaIuH 1 000pYIOBaHMUs, OCHOBHBIE CIIOCOOBI UX OTPENEeICHUs.

Ucnerranne 00opynoBaHus Mociae peMOHTA.

Tema 2.6. JxcniiyaTauusi # peMOHT HACOCOB

TexHonormueckast 00BsI3ka HACOCOB Ha CTAHUMU. MHCTPYKIIMSI 1O SKCIUTYaTallui HACOCOB.

DKCrulyaTanysi OpLIHEBLIX HACOCOB.

[IpaBuna TeXHUYECKON SKCIUTyaTallMH U OOCITYKHBAHHS MOPIIHEBBIX HACOCOB.

IloaroroBka k mycky mnopiuHeBoro Hacoca. OcMOTp Hacoca, MpPUBOAA, PENyKTOpa, 3alopHON u
perynupyromeii  apMmarypbl.  [IpoBepka  KOHTPOJIBHO-U3MEPHUTENBHBIX MPUOOPOB.  MAHOMETPOB,
TEPMOMETPOB H T.J., MACJIOCUCTEMBI, IPOBOPAUYUBAHUE HACOCA MTEPEA MYCKOM.

IMopsimok mycka Hacoca. Yxon 3a paboTaromuM HacocoM. IIpoBepka MOAIMNUITHIKOB M CAIbHUKOB HACOCA.
IIpoBepka W 3amuch B BaxXTOBBIA JKypHAJl IOKa3aHUH HW3MEPUTENBbHBIX MPUOOPOB. MAaHOMETPOB,
TepMoMeTpoB U T.A. IIpoBepka pabOTBI CMAa30YHBIX YCTPOHCTB M TOCTYIUIGHWE BOIbI B CAJIbHUKH.
OcrtaHoBKa MopIIHEBOro Hacoca. HaOmBka cajJbHMKOB y HAacoca Mo Mepe MX U3HOCA, CMEHA MPOKJIAIOK Y
Hacoca. OCHOBHBIE HETIONAAKH B pabOTe MOPIIHEBBIX HACOCOB, UX MPUYUHBI H CIIOCOOBI yCTPAHEHUS.
DKcmtyaTanus HEHTPOOEKHBIX HACOCOB.

ITonroroBka kK MycKy HEHTPOOEIKHOIO HacOca: OCMOTP HAcOCa, KPEIUICHUS K paMe, MPOBEpKa COCTOSTHUS
My(T cueruieHusl, mpoBEepKa YPOBHS Macja B MOALIUITHUKAX, TPOBOPAYUBAHUE POTOPA HACOCA BPYUHYIO,
3aKpbITUC 3aABUKKHM Ha HAIOPHOM pr6OHpOBOI[e U  OTKPBITUEC 3aABUKKHW Ha BCACbIBANOIEM
TpybonpoBoge u T.A. CrocoObl 3amuBKM HACOCOB TMepeKadynMBaeMOH JKuAKocTeo. Hammume u
noacoequnenne KHUII, nposepka CalbHUKOBOrO WJIM TOPLIOBOIO YIUIOTHEHUS, YCTPOMCTBA LUPKYJIALUH
yr[J'IOTH;II-OH.IGfI JKUAKOCTH.

ITyck uenTpobexHOro Hacoca B padboTy.

Omnepanuu, BHITOJTHSIEMbBIE MO OOCITYKUBAHHIO IIEHTPOOEKHOTO HACOCa BO BpeMsi paboThl (HaO 0 AeHIE 3a
TeMnepaTypoi/'I SJICKTPOABUTATEIA, MOAMINMIIHUKOB, TOPHEBOIO VYIUIOTHCHHUSA, 34 AA4BJICHUEM Ha
BcacmBa}omeﬁ M HarHeTaTelbLHOU JIMHUAX, TEPMETUYHOCTBHO TOPHEBOTIO YIIJIOTHEHUA U (I)J'IaHLIeBbIX
coenuHeHUN W T.1.). IIOpSIOK OTKPBITHS HAMOPHOW 3aJBIDKKH. YXOXI 3a pabOTaroIIUM HAaCOCOM U
KOHTPOJb 3a ero paboroii mo mnpudopam: BaKyyMMETPy, aMIIEpMETPy, MaHOMETPY, PacXoIOMeEpy.
IIpoBepka paboTBl CHUCTEM CMa3KH, OXJAXAEHHs M BEHTWIALWH. [IpoBepka TeMmepaTypsl Harpesa
NOJIIUITHIKOB, CaJbHUKOB BO BpeMsi paboTel meHTpobekHoro Hacoca. lIpoBepka paboThl yCTPOWCTSB,
BOCIIPUHUMAIOIIUX OCEBOE JABJICHUE.

Mepsl 110 IpenyNpeKAeHUIO KaBUTALMH B Hacocax. PerynnpoBanne mopadn neHTpoOeKHBIX HACOCOB.
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ABapuiiHbIe CJlyual OCTAHOBKHM HAaCOCOB MJIM YTE€UKU JKHIKOCTH B KaKOH-TMOO YacTH Hacoca, BUOpaIvs
HACOCa WJIH SIBHO CIBIIIMMBIHA [IYM H T.JI.

Omneparny, BBITONHSIEMBbIE PH OCTAHOBKE HACOCA (OTKPBITHE 33ABMKKH HAa OOBOIHOMN JIMHHUH, 3aKpPbITHE
3aJIBUKKH HA HarHETATEJIbHOM TPYOOIIPOBOJIE, OCTAHOBKA Hacoca | T.1.). IIpoBepka eHTpOBKU Hacoca u
snekrpoasuratens. OOciy)KUBaHUE HACOCOB MOCIIE MX OCTAHOBKH.

OcHoBHbIE HEMOMAAK B paboTe HEeHTPOOESIKHBIX HACOCOB, X MPUYHHBI U CIIOCOOBI ycTpaHeHus. Harpes
CAJIbHUKOB W TOJIIMITHUKOB. YTeUKa B calbHUKaxX. Harpes anekTpoasurarens. Y CTpaHeHHE BUOpaLMH.
Ilopsinok  comepkaHust (PyHIAMEHTOB HACOCOB, NPUMEHSEMBIX Ul TEPeKayKd arpecCHBHBIX
He(TEpPOaAYKTOB.

DKcrTyaTanus CrenajbHbIX HACOCOB.

ITonroroBka HAcocoB K IyCKYy: OCMOTp, NPOBOpPaYMBAHHME IIepeN MYyCKOM, MPOBEPKAa CMAa3Ku H
YIJIOTHEHUH.

Ilyck B pabory cnenmanbpHbIX HacocoB. OOcmyknBaHue padOTAOIIMX HACOCOB M KOHTPOJb 3a HX
paboToii.

OCHOBHBIE HETIONAAKU B pa0OTE POTOPHBIX HACOCOB U CIIOCOOBI HX YCTPAHEHHSI.

BopsOa ¢ mymom u BuOpanmei mecrepeHyaTbx HaCOCOB.

ABapuiiHasi OCTaHOBKa Hacoca.

OcCHOBHBIE CXeMbl KOMMYHHUKALIMil HAaCOCHBIX CTaHLUH. ApMmarypa TpyOONpOBOAOB M €€ Ha3HAUCHHE.
TpeboBaHust K MecTaM YCTAHOBKH apMaTypbl M IpaBmia ee skcruryatannd. CrocoObl coenuHeHus Tpyo
pa3HbIX AraMeTpoB. OCHOBHBIE MOHATHS O TPyOax U TPYOHBIX COCTUHEHUSX.

BnusiHue Temmepatypel Ha pacuIMpeHue TpPyOOorpoBOomOoB W cnocoObl kommeHcauuu. IloHATne o
€CTeCTBEHHOH KOMITEHCALIUU TPYOOIPOBOIOB.

OCHOBHBIE TIOHATHUS] O MOHTa)KE M IEMOHTa)Ke TPyOOIPOBOAOB; MOPSAKE UX MPOKJIAAKH U CBAPKH. PEMOHT
HAaCOCOB.

H3HOC MexaHU3MOB U BHIBI peMoHTa. [ToHsTHE O CpOoKax CiykObl MEXaHHU3MOB, AeTajiel. Bunbl KoHTpos
U PEMOHTOB MEXAaHM3MOB, TEXHHUYECKHH OCMOTp (pEBHM3Hs), IUIAHOBO-TIPENYNPENUTENbHBIH PEMOHT,
CpPeAHUN PEMOHT, KalUTAJIbHBIN PEMOHT.

OcHOBHBIE BU/IBI PEMOHTA HACOCOB. BIHsiHME peMOHTa Ha JOJATOBEYHOCTh pabOThI Hacoca.

ITepeuens padoT, MPOBOAMMBIX MO PEMOHTY Hacoca. [Topsnok moaAroToBKM Hacoca K peMoHTy. Pazbopka u
omnpeneneHue HencnpasHocTeil. ITopsmok cOopku u pa3dOpKHU pa3IMIHBIX BUAOB HACOCOB.

[Ipumenenue npucnocodneHui, odbnerdarommx pa3doopky u cOopky HacocoB. OmpeneneHre PeMOHTHOTO
pa3Mepa neranei. JledhekToBKa neTanei, mpueMbl 1 HOPMbI 1e(hEeKTOBKY JIEeTaNIeH.

PemonT nogmunHnkos. CHATHE U TIOCAIKa MOAIIUITHUKOB (IIAPUKOBBIX U POJIMKOBBIX ).

OCHOBHbBIE TIOHSITHSI O PEMOHTE MOAIIUITHUKOB CKOJbkeHus (ynaneHue 0abOuTa, 3aiMBKa BKIIAABIIICH
6ab0uTOM, TOATOHKA, YCTAHOBKA MACJISIHOTO 3a30pa). PEMOHT MONUIMITHUKOB CKOJNBKEHHs, CMEHa
TOPLEBBIX YIUIOTHEHUH, 3aMeHa MOIIIUITHUKOB KaUeHHsI, PEMOHT KJIAITAHOB U T.[I.

PemonT nmopunei. IloaroroBka mOpIIHEBBIX KoOjel. YCTpPaHEHHE 3aJUPOB U PUCOK HA TMOBEPXHOCTH
nopiuHs. BennunHa 3a30pa MeXIy UIMIMHAPOM U OPIITHEM.

PemonT nunuuapos. BeipaboTka THIMHIPOB.

BoccranoBnenue-pacrouka u nundoBka THIUHAPOB. [ b3kl 3anpeccoBKa THIb3HL

[Iputupka neranef. Bunsl mpUTHPOYHBIX MAaTEPHAJIOB U NMPUMEHEHHE UX JJI TPyOOH M OKOHYATENbHON
NPUTHPKH PA3JINYHBIX YIUIOTHIEMBIX MaTEPHAJIOB.

PemoHT BasnioB. Y MeHbIIEHHE pa3Mepa Bajia MPH yCIOBUU COXPAaHEHHUs] HEOOXOAMMOM MPOYHOCTH.

PemonT 1 OanancupoBka Kojieca Hacoca.

PeMOHT NOBpeXAEHHBIX KOJIEC.

Cratudeckasi OajaHcHpOBKa pabouero kKoieca HeHTPOOEIKHOTO Hacoca.

Habuska canpaukoB. [TonroroBka HabuBku. OUncTKa CATBHUKOBOH KOpOOKH mepen HabwBkoil. IIpaBuna
HaOWBKH CAJIbHUKOB U MEPUOJUYHOCTD UX 3aMEHBbI. TOPIIOBbIE YINIOTHEHHSI.
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IlenTpoBKa Basia Hacoca 1ocje ero peMoHTa. LIeHTpoBKka BaJloB, COBMEIIIEHHE OCH BaJjla IBUTATEeNs C OChIO
BaJjla HacocCa. I[OHYCTI/IMBIG 3a30pbl IIPpU LEHTPOBKE B BEPTUKAJBHBIX H TOPU3OHTAJIBHBIX IINIOCKOCTAX.
3amep 3a3opa. OkoHUATeNIbHAS BbIBEPKa 10cie paboThl HACOCOB. ITOHITHE O IPOMEIKYTOUHBIX BaJIax.
PeMOHT BCrIOMOraTenbHBIX MEXaHHW3MOB. MACJIOHACOCOB, BOJOHACOCOB, 3alOPHOM apMmartypbl U
TpyOOIPOBOIOB.

OmnpoboBanue Hacoca nocie peMoHTa. [Topsnok cnaun Hacoca B SKCIUTyaTaluio. 3aMich B JOKYMEHTALN
O MPOU3BEICHHOM PEMOHTE.

Tema 2.7. DxcnuryaTanusi H peMOHT JIEKTPOO0OPYAOBAHUS HACOCHOM CTAHIIHHU

HaznadeHnue u BUIBI 351eKTPOOOOPYAOBAHUS HACOCHOH CTaHIIMH.

[IpaBuna TEXHUYECKON 3KCIUTyaTallMH 3JIEKTPOOOOPYIOBAHUS.

ACHHXPOHHBIE JBUTATENH, UX NMPUHIHI Pa0OTHI U YCTPOHCTBO. Y CTPOMCTBO OOMOTOK CTATOpa U POTOpA.
DNEeKTPONBUTATEIN C KOPOTKO3AMKHYTBIM U (pa3HbIM poTopoM. IIyck M MyCcKOBOH TOK aCHHXpPOHHOTO
snekTponsurarens. PesepcupoBanue snektpoasuratenss u ero KIIJ[. HMcnonHeHue acHHXpPOHHBIX
3JIEKTPOABUTATENEN.

CUHXpOHHBIE 3JIEKTPOABHUraTeNIHM, WX MPUHLOUN padoThl U ycTpoiictBo. Ilyck M MyCKOBOH TOK
cuHXpOHHOrO 35ekTpoasurarens. KII/[ cCHHXpOHHOrO 3JI€KTpOABUTATENS.

TexHUKO-3KOHOMUYECKOE CPaBHEHHE ACHHXPOHHBIX U CHHXPOHHBIX 3JIEKTPOABUTaTENEH.

OcobeHHOCTH TyCKa 3JIEKTPOABHUraTelNiel HaCOCOB.

[IprunHEL, BBI3BIBAIOIINE HEUCIIPABHOCTH B padoTe 3JIeKTprUecKnX MamuH. OCHOBHbIE HEUCIIPABHOCTHU B
pabote 3yekTpoaBHraTeneii, cnocodbl UX OOHAPYKEHHsSI M yCTPAHEHUS: MEPErpeB 3JIEKTPOABHIraTeNeH,
BUOpALHsI pOTOPA, UCKPEHHE INETOK, OOropaHNue KOHTAKTHBIX KOJIEL] U T.I1.

PemonT snextpomsurateneit. Ilpuemsl 1 nopsaok pa3dopku. Menkuii peMOHT OOMOTOK, KOJUIEKTOPOB,
IeTKoepskaTeNneil 1 moamunHIKOB. COOpKa 3IEKTPOABUTATENS, [ICHTPOBKA U OaTaHCHPOBKA POTOPA.
OcHOBHBIE TIOHATHS OO0 HCIHBITAHUSX SJEKTPUYECKUX MAIIWH II0CJIe PEMOHTAa. Buabl HCHBITAaHWMA.
HcnbiTanue 5aeKTpUUECKON MPOYHOCTH H3OJSILMM; OINpenAesieHHe CKOPOCTH BpalleHUs poTopa.
DnexTpocHaO)KeHNEe HACOCHOW CTAaHIMHU: JIMHUHU BJEKTpolepenad, MOACTAHLUH, PaclpeneuTeNbHbIC
yCTPOICTBA BBICOKOTO U HU3KOIO HAIPSDKEHUH, HU3KOBOJIBTHBIE CETH.

TpancopmaToprl, WX Ha3HaueHHE, YCTPOWUCTBO, NpuHOMI paboTel. CHIIOBBIE W H3MEpPUTEIbHBIE
TpaHchopMaTopel, MacisHble u cyxue. [loHsATHE O IOMyCTUMBIX Harpy3kax Ha TpaHchopMaTop.
Hasnadenue u cBolicTBa TpaHCHOPMATOPHOTO Maca.

Hasnauenne u TpeOoBaHUs, TpeAbSABIsieMble K KOMMYTAIIOHHBIM ammaparaM. Y CTPOWCTBO M THIIBI
pPYOMJIBHUKOB, pPa3beOMHHUTENEH, CHJIOBBIX aBTOMATOB, BBIKJIIOYATENECH HArpy3KM U MAaCISHBIX
BBIKJIOUATENIEH.

PacnpenenutenbHble  yCTPONCTBA CHJIOBBIX UM OCBETUTEJBbHBIX YCTaHOBOK. (CHOBHBIE CXEMBbI
pacrpenenTuTeNbHbIX YCTPOUCTB. Y CTPOHCTBA U PUOOPHI 3auThl. [Ipe1oXpaHuTEeNH U UX THUIIBL.
OcHoBHble THUIIBI pesie. Buabl peneiHbIX 3a1uT.

PemoHT snekTpooOopynOBaHUS pacHpeneuTeNbHbIX YCTPOHUCTB. IlepedeHb, MOCIENOBATENILHOCTh U
cofep:kaHue padoT MO PEMOHTY CHJIOBBIX BBIKJIIOUATENlel, aBTOMATOB, MAarHUTHBIX NycKaTened u
KOHTAaKTOPOB.

DnexTpoobOpyIOBaHNE  B3PBIBOOMACHBIX  YCTaHOBOK. Kiaccuukamusi  B3pBIBOOMACHBIX — CMECEH,
B3pPBIBOONIACHBIX TMOMEIIEHUH U HapYy>KHBIX yCTaHOBOK. IIpaBuia skchjyaTaluy B3pbIBO3ALIUILEHHOTO
3IEKTPOOOOPYIOBAHMS U SJIEKTPUIECKHUX MPOBOAOK BO B3PHIBOOITACHBIX MIOMELICHHSX.

Obume TpeOoBaHMA, NMPEOBSIBIEMbIE K PEMOHTY B3PBIBO3AIIUIIEHHOTO O0OOpyHOBaHUs. Y CTPOHCTBO
CUCTEMBI 3a3€MJIEHUS 3JIEKTPOYCTAHOBOK, PACIPEEIUTENbHBIX IIIUTOB U MyCKOBBIX YCTPONUCTB.

Tema 2.8. TpyGonposoab! 1 Tpy0OnpoBoaAHASI ApMATYpa

OcHOBHOE Ha3Ha4YeHUE TPYyOOIIPOBOAOB.

TlonsTue o noapasacICHuN pr6OHpOBOI[OB AJist B3PBIBOOMNACHBIX, JICTKOBOCIIIIAMCHAKIUXCA U IT'OPHOYNX
MPOAYKTOB HAa KaTErOpUH.
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Beibop meramna TpyO B 3aBHCHMOCTH OT JAaBJICHUS, TEMIIEPATypPhbl U BHIA MEPEKAUNBAEMON JKUAKOCTH U
rasa.

ITonsitue 06 ycnmoHoM mpoxoxe [y, pabouem Ppab u u30bITOYHOM maBieHUH TPyO, apMaTypsl U
¢buTHHTOB.

TpyOompoBoabl cTampHbIe. XUMUYECKHH COCTAaB M MapKu crainu ais Tpyd. MexaHudeckne CBOHCTBA
TpyOHBIX cTanedl. Kinaccuduxanms Tpy6 no cnocody msrorosnenus. 'OCTrl Ha cranbHbie TpyOsl. TpyOb!
CTAJIbHBIE 3JIEKTPOCBApPHBIC, XOJOOHOTSHYTBIE W XOJOOHOKATaHHbIE, OECIIOBHBIE TOpPSYEKATAHHBIE.
Be16op TonmuHBI CTEHKH TPYO B 3aBHCHMOCTU OT YCJIOBHUH MX 3KCIUTyaTalMu (OT BENUYHUHBI padodero
TaBJICHUs], TEMITEPATYPhI EPEKAYNBAEMOT0 MPOAYKTA U T.1.).

KoHcTpykumu 35eMeHTOB TpyOOmpoBonoB (TpyObl, ¢acoHHble Aetanu U T.4.). DacoHHBIE neTanu, Ux
BU/IBI I HA3HAUEHUE.

Coenunenne TpybomnpoBonos (¢ianuessle, MydTOBBIe, CcBapHbie). CocTaB (pIaHLIEBBIX COETUHEHUH.
Buner ¢ranuessix coenuHennii (pe3pOoBbIe (IIaHIbl, MPUBapHbIE (GuaHIbEl 1 UX TpoKIanku). OCHOBHBIE
yCIIOBHSI MPUMEHEHHsI (PIIAHLIEBBIX COEUHEHHI.

My¢dToBBIe COETMHEHUS U YCIOBUS UX PUMEHEHHUSI.

Ceapnble coenuHeHHs. Marepuanbl, IpUMeHsieMble NpHu cBapke TpyO. Bunbl cBapku 1pyO. OcHOBHBIE
MPEeUMYIIEeCTBa aBTOMAaTUYECKON CBapKu nepen py4yHor. KOHTposb kauecTsa CBapKu.

AJIOMHHHEBBIC, MEAHbIE M JIATYHHbIE TPYOOIPOBOIBI, HMX HAa3HAUYEHHE M CIHOCOOBI COENUHEHMUS.
Hemeramnmndeckne TpyOONMpOBOABL, KENE300€TOHHBIE, ACOOLIEMEHTHBIEC, CTEKJIOIUIACTUKOBBIE M T.J.
[TnacTmaccoBeie TPyOOTIPOBOABI.

Kowmmnencaropsl TpyOonpoBonoB, ux Ha3HaueHne U BUIbL CBOOOAHBIE (TOABMKHBIC) U HEMOIBUXKHBIC
oropbI TpyOOIPOBOAOB, MX Ha3HaUEHHE U yCTPocTBO. Kpemenne TpyOOnpoBOAOB B MOMEIIECHUSIX.
Crioco0bI mpoksanku TpyOOnpoBOAOB.

TexHONOrHUECKHE TPYOONPOBOIBI U HX COCTAB.

Hasnauenue tpyGomnpoBomHO#l apmatypel. Kiaccudukaiyst apMaTypel: 3amopHasi, MpeaoxpaHuTeIbHas,
peryaupyoomas U crernuaibHas. Y CTpOHCTBO M HAa3HAYEHHE MPEJOXPAHUTENbHBIX KJIAaHOB, OOpaTHBIX
KJIAITaHOB, PETYIUPYIOIINX KIIATTAHOB.

Kopposus crampabix TpyOonpoBonoB. CriocoObl 3aIUThl BHYTPEHHEH W HAPY KHOH MOBEPXHOCTH TPyO OT
KOPPO3HH.

TexHoNormueckue TpyOONMpPOBOALI B HACOCHOH CTaHIIMH, UX Ha3HAYEHHE, COCTAB U YCTPOMCTBO.
Okcmyatauus TpyOorpoBonoB. M3yueHue cXeMbl TEXHOJOrHYecKux TpyOomposonoB. Hamzop 3a
Ha3eMHBIMH M TOI3eMHBIMH TpyOompoBonamu. Hcmbitanue tpybonposonos. IlpaBuna skcryaranuu
TpybonpoBogHOH apMaTypbl. KOHTPOJIE COCTOSTHUSI MPENOXPAHUTENBHBIX KIJIATIAHOB.

XapakrepHble nedeKTbl 3anopHON TpyOONPOBOAHOH apMaTyphl M MOPSOOK MX ycrpaHeHus. Pas0opka
TpyOOmpoBOgHOW apmatypbl u oOHapyxkeHue nedextoB. (OCHOBHbIE OINEpaldyd IO PEMOHTY
TpybomnpoBoaHOW apMmatyphl llopsinok cOopku apmarypbl. McnblTanne oOOpymOBaHHsS MOCIE PEMOHTA.
PerynmpoBanne mpemoOXpaHHWTENIbHBIX W PEOYKUHMOHHBIX KjamaHoB. IIpoBepka apmarypbl Ha
repMeTHYHOCTb. [1opsimoK McnbITaHus TPYOOIIPOBOAOB MMOCHE UX PEMOHTA U CIAYM UX B HKCIUTYaTaIHIO.
IIpaBuna onpeccoBku TpybonmpoBogos Maioro guamerpa. OgopmiieHre TEXHUYECKOH TOKYMEHTAluH Ha
NPUHATBIE B SKCILUTyaTaLUIO TPYyOOIPOBOABL.

Tema 2.9. KoHTpo1bHO-H3MepUTe/IbHbIE IPUOOPHI H CPeICTBA ABTOMATHKH

O6ume ceenenns o merposorun. Kpatkue csenenust o MexkayHaponHoi cucteme enuani (CH). I1pasuna
obo3HaueHnss 1 HauMeHoBaHus1 enuHUI CH, MpUHINIT NOCTPOSHHs CUCTEMbI U €€ MPEUMYIIECTBa Mepen
panee cymectBoamumu. OcHoBHbIe enuHuLbl CU. [Ipaktrnueckoe npumenenne enunnn CH.

OCHOBHBIE METPOJIOTHYECKUE TEPMUHBI U OTIPEIETICHIS.

Knaccupukauuss npubOpoB 1O NPUHOMITY AEHCTBUS, XapakTepy IOKa3aHUH, YCIOBUSM pPabOTHL
ITorpemHoCcTH KOHTPOIbHO-U3MEPUTENBHBIX PHOOPOB.

OO0wmme cBeneHUs O KOHTPOJBbHO-M3MEPUTENBHBIX NPUOOpax, MPHMEHSeMbIX Npu ao0ble, coope u
MOATOTOBKE HEPTH U rasa, 3aKavyke BOMBIL, KOHACHCATA.



18

OcHalneHue crielMaJu3upOBaHHbIMU CPEACTBAMM M3MEpEHUs], CUCTEMaMH aBTOMATHKU U TeJeMEXaHUKHU,
CHUCTEeMaMH aBTOMATH3allMU M TeJeMEXaHU3alNd OOBEKTOB MAarucCTpajibHOrO HedrenpoBoaa, HedTedas.
Cpencrsa aBTOMaTH3aLMHU U TEJIEeMEXaHNU3aLUH OCHOBHOTO TEXHOJOIMUECKOro mpoLecca.

Kpatkast TexHuueckas XapaKTepUCTHKA ammapaTypbl KOHTPOJsA, YNpaBIeHUs M 3alllUTbl HACOCHOMN
CTaHLIUH.

[Tpuboper 111 U3MEPEHUsI TABJICHUS U Pa3PEKEHHUS.

Enuanier msmepenns nasnenus. Knaccudukauus npuOopos 11st UI3SMEPEHUS JaBJICHUS U Pa3PsDKEHUST: IO
MPUHLIUITY JeHCTBUS, KOHCTPYKIIMY, HA3HAUEHUIO, POy U3MEPEHUs BEIMUUHbI U T. 1.

YCTpOHCTBO M MPUHIMUIT PadOThI MAaHOMETPOB. IIpykUHHBIE, MEMOpaHHbIE U MOPLIHEBBIE MAHOMETPHI, UX
yCTPOHCTBO M mNpHHUMN padoTbl. MaHOBaKyyMMETPBL, HX YCTPOHCTBO M MPHHUUN pPaOOTHI
DJIeKTPOKOHTAKTHbIE MAHOMETPbI-CUTHAIU3ATOPbI U MOKa3biBatoye. KOHCTPyKIUs B3pbIBO3AIUIIIEHHBIX
MaHOMETPOB.

[Tpuboper nyist u3Mepenus Temnepatypel. Enununs! nsmepenus remneparypel. Kinaccudukarms npudopos
IUIs U3MEPEHUsl TeMIIepaTyphl: MO MPUHLUIY AeHCTBUsI, KOHCTPYKLIUH, Ha3HAUEHUIO U T.I1. TepMOMeTphl
pacUIMpeHHs:  AWJATOMETPHYeCKHe W OuMmerayuindeckne.  MaHOMETPpUYECKHE  TePMOMETPHL
DnekTpuueckre MOKa3bIBalolle M CaMOMMINYINHE MOTEHLMOMETPbl Ha OJHY HJIM HECKOJbKO TOYeK
n3MepeHust. TepMOMEeTpBsl CONPOTUBIEHUA. Y CTPOWCTBO W MNPUHLMUI JEHUCTBHs JIOromMeTpos. Mecra
YCTAHOBKH MPUOOPOB M3MEPEHHS NAaBJICHUS M TEMIIEPATypbl B HACOCHBIX CTaHIMsIX. KpaTkue cBeneHus o
BTOPUYHON anmapaType A U3MEpPEeHUs TeMIIepaTyphl.

[Tpuboper 1y WU3MEpEeHUs] KOJMYECTBA M PAcXoAa >KUIKOCTH, Tasa W mapa. Kiaccudukamus 3THX
npubopos. ExuHuiier m3mepennst pacxona u konudectsa. CriocoObl U3MEpEeHUs: CKOPOCTHOH, OOBEMHBIH,
BECOBOH, npoccenbHbIl. CUETYMKH KOJMYECTBA JKUAKOCTH - CKOPOCTHBIE, OOBEMHBIE. MaccoBble
pacxoaoMepsl, B TOM YUCHIE AJIS CKATOrO rasa. YJIbTPa3ByKOBbIE H PAAUOU3OTONHBIE PACXOAOMEPHIL.
Usmepenne pacxonma SKUAKOCTH U rasa mnpubopamu mnepeMeHHoro mnepemnana. JuddepeHmuanbHere
MaHOMETPBI - NBYXTPYOHBIE, MOIJIABKOBBIE, KOJbIEBBIE M MeMOpaHHbIE, UX yCTpoicTBO. JleneHue
npuOOPOB AJISt UI3MEPEHHSI JaBJICHHS Ha TPYIIIBI B 3aBUCUMOCTH OT:

- poa U3MEPEHUH BEIMYMHBI: 0apOMETPBI, MAHOMETPHI, BAKYYMMETPHL, Tu(hepeHnaNbHbIe MAHOMETPHI,
- IPUHLUIA JCUCTBUS,

- crtocoda OTcUeTa: MOKA3bIBAIOINNE, PETUCTPUPYIOIINE, TUCTAHLIUOHHbIE,

- HasHaueHus: paboune, KOHTPOJIbHbIE, OOpa3LIOBbIE.

Pacxonomepsbl: cuetunk TypOWHHBIN, cueTunk rasa. llommaBkoBble nuddepeHuanbHble MAHOMETPHI C
3NIEKTPUYECKON U MTHEBMATHYECKOH nepenaveii mokasanuil. Bropuanbie mpubopsl.

3HaYeHHe KOHTPOJIbHO-U3MEPUTENbHBIX MPHOOPOB B OCYIIECTBJIEHHH 33JaHHBIX TEXHOJOTHYECKUX
pexumoB. [IoHATHE O MOrPEeIHOCTH U3MEPEHUSI.

[Ipuboper nmist u3Mepenus: nasieHusi. AOCOMOTHOEe M HM3OBITOUHOE naBieHWE. ENMHUIBI M3MEpeHuUs
JABJICHUS.

Tema 2.10. IIpombinsieHHAs1 6€30NMACHOCTH U OXPaHA TpyAa

Denepanbublii 3akoH 0T 21.07.1997 Nel16-®3 (u3m. ot 02.07.2013) «O mpombiieHHONH 6€30macHOCTH
OTACHBIX MPOM3BOICTBEHHBIX O0BEKTOB». OCHOBHBIE MOHATHUS. MPOMBILUIEHHAsT O€30MacHOCTh, aBapus,
UHIMJEHT, OIMAacHble TPOM3BOJACTBEHHbIE OOBEKTHl. TpeOoBaHMS, TPEABSABISIEMble K OMACHBIM
NPOM3BOJICTBEHHBIM OOBEKTAM.

ITonsitne «oxpana Tpyna». OCHOBHBIE TOJOXKEHHUS TPYAOBOTIO 3aKOHONATENLCTBA B OOJIACTU OXPAaHBI
Tpyaa. Ilonstue Tpynosoro norosopa. Coneprxanue TpynoBoro aorosopa. Ilepeon Ha mpyryio pabory.
[Tepememenue. [Ipekpamnenre TpyaoBoro aoroopa. [loHsTHEe pabodyero BpeMEHU U BPEMEHHU OT/bIXA.
IIpoussBoacTBo paboT B XOJOAHOE BpeMsi roja Ha OTKPHITOM Bo3ayxe. I[loHsTHe rapanTtuii o
komreHcanyii. Ilpasa u 06s3aHHOCTH paboOTHHKA B 00JIACTH OXPaHbl TPYAA.

HHcTpykTak mo 6e30macHOCTH, CTRXKMPOBKA, IOMYCK K CAMOCTOSITENbHOW padoTe, MpoBepKa 3HAHHIA.
IIpuka3 ot 29 suBaps 2007 r. N 37 «llonoxenne o0 opraHmzauuy OOYYEHHS W TMPOBEPKH 3HAHHIA
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pabounx opraHu3aIUi, MOJHAA30PHBIX (henepabHOM CITy:KOe MO 3KOJOTHIECKOMY, TEXHOJIOTHUECKOMY H
aTOMHOMY Ha/30py».

IlonaTHe «HecyacTHBIN ciydain». [IpudnHBI HECYACTHBIX CIy4aeB HA MPOU3BOACTBE U MEPOIPHUATHS O UX
npeaynpexneHuro. HecdacTHble ciydau, momjeamue —paccienoBaHuro U yuery.  Ilopsmok
paccienoBaHUsl W ydeTa HeCcuacCTHBIX ciydaeB. O0si3aTeNbHOE COLMANBbHOE CTPAXOBAHUE OT HECUACTHBIX
CJTy4aeB Ha MPOU3BOJCTBE U MPOPEeCCHOHANTBHBIX 3a00IeBaHUN.

Texuuueckue TpeOOBaHMS K KAYECTBY PEMOHTHBIX Pa0OT.

Mepni 6e30macHOCTH pu paboTe C MPUCTIOCOOIEHUSIMH, CPEACTBAME MaJjioi MexaHu3auu. TpedoBaHus K
PYYHOMY HHCTPYMEHTY.

OmnacHble mpueMsl paboT, TOMyCKaeMble Ha TIPOU3BOJCTBE, MEPHI MO UX MPEAYIPEKACHHUIO.

Mepni 6€30MaCHOCTH MPU MOTPY304HO-PA3TPY30YHBIX paboTax.

[IporuBonokapusie  Mepornpusatus. OCOOEHHOCTH TMPOBEAECHUS pPadOT Ha  B3PBHIBOMOMKAPOOMACHBIX
oobektax. [IpaBuia BemeHUs OrHEBBIX M raszoomnacHbix pabor. Cpeacrsa TyuieHust moxapos. IIpasuia
NOJIb30BAHUSI CPENCTBAMH TOXKAPOTYLICHUST M TMOAPYYHBIMH MaTepUalaMHd B Cllydyae BO3TOPAHUs
He(TEPOAYKTOB, JIEKTPOIPOBOAKHU U Ipoure (YHKLUHU U MpaBa OpraHos I ocrokHamzopa.
OnexTpodezonacHOCTb. Mepbl 0€30MacHOCTH TPU  HKCIUTyaTallH  3JIEKTPOYCTAHOBOK, 3alluTa OT
BO3ICHUCTBHUS 3JIGKTPUUYECKOrO0 TOKa. Mepbl 0€30MacHOCTH NPU MPOBEACHUH MPOPMIAKTUYECKUX U
PEMOHTHBIX PabOT 3JIEKTPOOOOPYIOBAHMSI.

OxazaHue mepBOHM MOMOINM NPU YKycaxX >KHUBOTHBIX M HACEKOMBIX, B TOM 4YHCJIE KJemed u
MPECMBIKAFOIINX CS1.

[Mpodunakrrka u npenynpexnenue pacnpocrpanenus BUU-undexunu. OcobeHHOCTH OKa3aHUs NEPBOH
nomMotny nocrpanasiemy — BUU-uapuumnpoBaHHOMY.

OxazaHue mepBOi MOMOIIHM MPH MEpesioMax, BBIBUXAX, 3aCOPEHUH ria3, okorax. HajoxeHue KryToB H
MOBSI30K, OCTAHOBKA KpoBoTeueHus. OKasaHue MepBoi MOMOIIH NMPHU MOPAKEHUH SJIEKTPHUECKUM TOKOM.
IIpoBeneHne peaHMMALMOHHBIX MEPOINPUATHM. AnTeuka NepBOIl MOMOILIM, WHIMBUIYAJIbHBIM MaKeT,
NPaBUJIA MTOJIB30BAHMS UM

[IpaBuna 1 mpueMbl TPAHCIOPTHPOBKH MOCTPAIABIINX.

Tema 2.11. Oxpana oxpy:karomeii cpeabl

3akoH Poccuiickoii @enepaunn «O06 oxpaHe okpyxkaroieil cpens». Bo3MoKHbIE PUYHUHBI 3arPs3HEHUS
OKPY’KaroIlled Cpenbl MPH 3KCIUTyaTallud CKBAXXHH. MeponpusTus Mo NPEeAyNpexIeHUI) 3arps3HEHUs
okpyxatomeii cpenpl. OxpaHa aTMOC(EPHOro BO3yXa, I0YB, BOLZOEMOB, PACTUTEILHOCTH U JKUBOTHBIX.
Opranuzanusi TOCYAapCTBEHHOTO Haa30opa M KOHTpodsi. (OTBETCTBEHHOCTh AIMHUHHCTPALMU 34
COOI0ICHNE CAaHUTAPHBIX HOPM U IPUPOIOOXPAHHBIX TPEOOBAHUI.

IIpakTnyeckoe odyuenue
Tema 3.00yueHue Ha yueOHOM NOJIMTOHE

Tema 3.1. HHCTpYKTAaxK 10 0XpaHe TPyJa Ha paboueM mecTe

Os3HakomiieHHE C MporpamMMoil oOyueHHs] Ha TOJIUTOHE, PEKUMOM pabOThI, MPaBHJIAMH BHYTPEHHETO
pacriopsiika, TOPSIAKOM TOJIyYEHHs] W CHa4d HHCTPYMEHTAa M NPUCTIOCOONICHWH, MepaMHu MOKapHOM
0€30MacHOCTH | 3JIEKTPOOE30MaCHOCTH Ha paboueM MecTe.

HHcTpyKTak Mo oXpaHe TpyAa npu padbore Ha yaeOHOM ronuroHe. MHIUBUyanbHbIE CPEACTBA 3aIHTHI.

Tema 3.2. O3HakomjieHHe ¢ oOopyaoBaHueM Ha mnojuroHe. OOydyeHue mpuemMaMm BBINOJIHEHHS
cJecapHbIX H cOOPOYHBIX padoT
O3HakoMIIeHHE C THITAaMHU U MapkaMu HacocoB. [loaroroBka HHCTpyMeHTa K padoTe.
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Tema 4. O0yueHne HA npeANPUATHH

Tema 4.1. UHCTPYKTAXK M0 OXpaHe TPYAA M NPOMBIIIJICHHOH 0€30MACHOCTH HA NPeANPUATHH
[TepBUYHBIN UHCTPYKTAXK IO OXpaHe TPyAa W MPOMBIILIEHHONW Oe30macHoCTH Ha pabodyeM mecte. [1prembl
Oe3omacHOil pabOTBI B 3ara3OBaHHBIX TOMEMICHHSX W 30HaX. [IpueMbl Oe30macHOro OOCITy:KUBaHHS
npuOOpPOB, arperaToB M MAaIIMH, HAXOJSIINXCS TIOJ] HAPSKEHUEM.

[IpoBeneHne WHCTPYKTaka IO OKCIUTyaTallud LEHTPOOEKHBIX HACOCOB C TpPUBOAOM OT
3JIEKTPOABUTATEIIS.

Tema 4.2. O0yueHue npueMaM BbINOJHEHHUSI CJIECAPHBIX U cCOOPOYHBIX padoT

OcCHOBHbBIE HEHCHPABHOCTH B pabOTe HACOCHOrO arperara, ux oOHapyxkeHue u ycrpaHeHue. CrmocoOs
yCTpaHEeHHUs1 HeToJIa 0K B paboTe 000pyIOBaHus, MOPSIIOK U MPaBHIIa JUKBUIALNUN aBAPUH.

OOyuenne yxony 3a HacocaMu, OOTHUPaHUE HACOCA.

Yuactue B padotax no npouIakTHIeCKOMy OCMOTPY HaCOCOB.

VYuactue B paboTax MO MPOBEPKE CHUCTEMbI CMA3KH, OXJIAKICHHsS M BEHTWJISLUH HACOCHOTO arperara.
Ocmotp TpyOompoBOonHOM 00Bs3kM Hacoca. lIpoBepka KperieHHss LEHTPOOEKHOro Hacoca K
(byHIaMEeHTHOM pame.

IIpoGHeIit myck u oOkaTka Hacoca.

[Nopsinok nmpremMa OTPEMOHTHPOBAHHOTO HACOCA B KCILIYaTALHIO.

Tema 4.3. O0yueHnne 00CTy>KHBAHHIO HACOCOB

O3HakoMIIeHHE C TUTIAMH U MapKaMH HacOCOB, YCTAHOBJICHHBIX Ha OOCITY)KMBa€MOW HACOCHOHN CTaHIIHMH.
O3HakOMIIEHHE C TEXHOJIOTUYECKOH CXeMOI OOBSI3KM HACOCHBIX arperaTros.

Brimonnenue paboT 1o oOCyKUBaHUIO EHTPOOEKHBIX HACOCOB: MOATOTOBKA K MYCKY, MPOBEPKA CHCTEM
CMa3KH, OXJaxkaeHus u seHTusinuu. [Iposepka ncnpasnoctu orpaxkaeHuil. IIposepka Hanu4unst CMa3Kku B
NOAUIHITHUKAX HACOCHOTO arperara.

ITyck uenTpobeskHOro Hacoca B paboTy m ero oOkatka. Habmonenue 3a paboToil Hacoca Ha CIIyX U IO
npubopam. HaOmonenne 3a paboToii Hacoca, SJIEKTPOABUraTENs H BCIOMOTATENIbHBIX CHCTEM 10
KOHTPOJIbHO-M3MepHUTENbHbIM Npubopam. HaOmroneHne mo mMaHomeTpaMm 3a JaBICHHEM Ha HAcoce U B
TpybompoBoze.

OByageHne HaBbIKAMU IO OOCIYXKHBAHHIO LEHTPOOEKHOrO HACOCHOTO arperara: PeryJsipHbI OCMOTP
arperara ¥ BCIIOMOTATEJbHBIX CHCTEM, CMa3Ka TPYIIUXCS JAeTaliell COIrNIaCHO PEKOMEHIAMU 3aBOa-
HU3TOTOBUTECIISA, KOHTPOJIb TEMIICPATYPBI IOAIINITHUKOB U nepeKaqHBaeMoix’I KUOKOCTH.

IlonroroBka Hacoca k mycky. Breimyck Bo3myxa u3 Hacoca. IIpoBepka BCIOMOraTeNbHBIX CHCTEM
HacocHoro arperara. OO0y4eHune npaBuiIaM OCTaHOBKH HACOCOB aBTOMATHYECKU U3 ONEPATOPHOH M ImycKa
BPYYHYIO M3 HACOCHOTO 3aJ1a.

Hamune HU3MCPUTEIIbHBIX HpI/I60pOB Y HACOCHOro arperata 1 OCHOBHLIC (1)YHKLII/II/I, BBITIQJIHACMBIC UMU.
IIpoBepka ynaoTHEHUI HACOCA, NPOBOPAUYUBAHUE MEPEN MyCKOM.

ITyck u ocraHOBKa HacOCHOTO arperata. O3HaKOMIIEHHE CO Crioco0amMu PeryJIUpOBaHMS MMOJAYH HACOCA.
IToBTOpHBII myck Hacoca. OBnaneHHe HaBbIKAMU HaOMOIeHHs padoThl HAcoca M BCIOMOTATENbHOTO
obopynoBaHus IO MPUOOpaM. .

Tema 4.4. O0yueHue 00c/Iy’KUBAHHIO TPYOONIPOBOJ0B U TPYOONPOBOAHOI apMaTyphlI

O3HakoMJIeHHE C TEeXHOJIOTHYECKUMH TpyOOompoBOmaMH U TpPyOONMpPOBOOHOW apMaTypod Ha
obcnyxuBaeMoM ydacTke. O3HaKOMIIEHHE C HA3HAUEHHMEM, BHUAAMH U YCTPOWCTBOM TPYOOIPOBOMOB.
OsHaxomuieHne ¢ TpyOOImpoOBOAHOI apMaTypoOii 1 BCIOMOTaTeNIbHBIM 000PYAOBAaHHEM HACOCHOH CTaHIIUML.
OOyuenne OOCHY>KMBaHHIO TPyOONPOBONOB W  TPyOONMPOBOAHOM  apMaTypbl.  DKCIUTyaTauus
TpyOOIPOBOJOB: KOHTPOJIb 32 COCTOSIHMEM TpPyO, CBapHbIX W (DJIAHLIEBBIX COCAMHEHUH, 3alOpPHOW U
peryaupyromeii apmatypsbl, onop. KOHTpob 3a HCIIPaBHBIM COCTOSIHUEM TPEIOXPAHUTENbHBIX KJIAMAHOB,
3ammra TpybompoBomoB oOT kopposuu. OOcmyxusBaHue (GuiabTpoB ruapo3aTBopoB. McmblTaHue
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TpyOONPOBOJOB TOJ JaBJ€HHEM U O(QOPMIIEHHE pe3yJbTaTOB HCIbITAHWH. BHeceHMe H3MEHEHUil B
TEXHOJIOTUYECKHE CXEMbl HAI3€MHBIX M TOA3EMHBIX TPyOONPOBOAHBIX KOMMYHHKAIMHA, KOTOPBIE
MPOM30LILIN B IIPOLIECCE HKCILTyaTaALuH.

OOyyeHre HaOIONCHHUIO 32 MCIPABHOCTHIO TPYyOONPOBOAOB, 3aBHKEK U KOHTPOJIbHO-U3MEPHUTEITLHBIX
npubopoB. PaboTel 0 ycTpaHEeHUIO yTedek u3 TPyOOnmpoBOAa M 3aNOPHON apMaTyphl MO PYKOBOACTBOM
MaIuHUCTa 00JIee BBICOKON KBaTH(PUKAIIWH.

OOGyuenune nmoaroToBke K paboTe TEXHOJOTHUECKONH OOBS3KH HACOCHBIX CTAHIIHUH.

Tema 4.5. O0yueHue 00cJIy’KHBAHHIO KOHTPOJIbHO-H3MEPHUTEIbHbIX NPHOOPOB U CPEACTB
ABTOMATH3ALNH

O3HakOMIIEHHE C OCHOBHBIMU KOHTPOJIBHO-M3MEPUTEIbHBIMU MPUOOPAMHU U CPEACTBAMHU aBTOMATH3ALINH.
OO6cnyxuBaHEe MAHOMETPOB U PUOOPOB U3MEPEHHS TABJICHHS: .

Ob6cnyxuBanne mpudOPOB U3MEPEHHSI TEMIIEPATY Pbl: TEPMOIAP, TEPMUCTOPOB U BTOPUYHOH armapaTtyphl.
PaGoter mo obciykuBaHH0 NPHOOPOB MJIST W3MEPEHUs YacTOThl BpauieHus. CHITHE MOKa3aHHUH
taxomerpa. [IpaBuia nmonb30BaHMs MEPEHOCHBIMU TAXOMETPAMHU; pabOTHI C MEPEHOCHBIMU TAXOMETPaAMHU.
Ob6cay>xuBanne mpudOPOB ISt UI3MEPEHUST PACXOAA U KOJIMYECTBA JKUIKOCTH U Tasa.

OO6cnyxnBaHNe CTALMOHAPHBIX U MEPEHOCHBIX TU(PMAHOMETPOB.

Ob6cnyxuBanne TypOMHHBIX cueTdukoB. OOHapykeHHE NPOCTEHINNX HEHCIPABHOCTEH TYpPOMHHBIX
CUETYHKOB 1 UX YCTPAHEHUE.

OO6cnyxuBaHne mpuOOPOB M3MEPEHHsI YPOBHS. YCTaHOBKA yPOBHEMEPOB, MPHUIOTOBJIEHHE M 3alpaBKa
JKUIKOCTH JJIs1 BU3yaJIbHOTO KOHTPOJISI YPOBHS. 3ampaBKa rHIpo3aTBOpa He3aMep3aroIle SKUIKOCTHIO.
IIpoBepka u peryanpoBKa ypOBHEMEPOB.

OOGcny:xuBaHWe ¥ TIONIb30BAHHE TMEPEHOCHBIMU TaszoaHanm3aropamu. OOHapykeHHe NPOCTEHIINX
HEUCTPABHOCTEH NMPUOOPOB.

OO6cyxuBaHNE 3JIEMEHTOB PENIEHHON 3aIUTHL

OOyueHnne HaBblIkaM HaONIOAEHUS 1O KOHTPOJIbHO-M3MEPHUTEIBHBIM NpUOOpaM 3a Harpy3koi
3JIEKTPONBUTATENS] HACOCA, 32 JABJIEHHEM Ha BXOAE M BBIXOE HACOCAa M B CHUCTEME CMa3KH HAaCOCHOTO
arperara.

OO6cnyxuBaHNE CHCTEMBI aBTOMATHYECKOTO PEryJHPOBAaHMs NaBICHHs HACOCHOH ctanumu. OOydeHue
npueMaM IMPaBHIIBHOTO MyCKa PEryJsiTopoB B paboTy. PerynmupoBanue pexxuma padoTbl HEHTPOOEKHOTO
Hacoca ¢ TIOMOIIBI0 ABTOMATHYECKOTO PETYJIHPOBAHMUS.

Tema 4.6. CamocTosITe/IbHOE BBITIOJIHEHHE PA0OT B KAYeCTBE MAIINHUCTA TEXHOJIOTHYeCKHX
HACOCOB 3 pa3psiaa.

BeimonHeHne Bcex BUAOB padoT, MPEeayCMOTPEHHBIX KBAJTHM(PHUKAIIMOHHON XapaKTEePUCTUKON MAaLTHHHUCTA
TEXHOJIOTUYECKMX HACOCOB 3  paspsiia TMOA PYKOBOACTBOM pPabDOTHHUKA OTBETCTBEHHOIO 32
NPOM3BOJCTBEHHOE O0yUEHHE.
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MepeyeHb TEXHUYECKONW NUTEPaTypPbl U HOPMATUBHO-TEXHNUYECKMNX
NOKYMEHTOB

MaTtepuanoseaeHune Mosbepr P.K. MaTepnanoBeaeHune: yuyebHoe nocobue. - M.: BbicLuas
wkona, 1991 Pykocyes A.l1. MaTtepunanosegeHue. - KpacHosapck: MTMTUKITY, 2001
UepueHue. JIEKUMOHHbIA MaTepuan. Mocobune NHCTPYKTOpa
OCHOBbI 3/IEKTPOTEXHUKN
MonueaHos B.I1., JTomoHocoB A.H. SnekTpoTexHuka. - M.: MNpocseweHne, 1988
OemnpusaH K.C., HeiimaH J1.P. TeopeTuyeckne 0CHOBbI 3/1IEKTPOTEXHUKN. 4-e n3g. Tom 1, 443
cTp. 2003, 3,88 M6, ®opmart: pdf
-OemupusaH K.C., HeiimaH J1.P. TeopeTnyeckne OCHOBbI 31€KTPOTEXHUKN. 4-e n3g. Tom 2, 570
cTp, 2003, 3,46 M6, ®opmart: pdf
-OemupusaH K.C., HeitmaH J1.P. TeopeTnyeckne OCHOBbI 3N1EKTPOTEXHUKN. 4-e n3g. Tom 3, 364
cTp. 2003, 3,88 M6, ®opmart: pdf
YymakoB, INOWNH. TOpeTUYeCKNe OCHOBBI 3/IEKTPOTEXHUKMN. KOHCNEKT nekunii. Tyn I'y.
[Ba thaitna PDF, Bcero 51 nekuus.
CBefieHUs U3 TeXMeXaHUKu, TepMOLVHAMUKN, TEMNOTEXHUKN U TULPABANKA
TennoTtexHnka. O6uwme Bonpockl. CnpaBoyHMK nog ped. A.B. KnumeHko, B. M. 3opuHa, N3a.
M3 M 2000. TennotexHuka. M 2003.
OCHOBbI CnecapHbIX paboT. JIeKUMOHHbI MaTepuan. Mocobure MHCTPYKTOpa
[onycku n nocagku. JIeKUMOHHbIN MaTepuan. Mocobue MHCTPYKTOpa

BeeaeHue . JIeKUMOHHbIA MaTepuan. ocobue MHCTPYKTOpa
P N3NKO-XMMUYECKNE CBONCTBA HEPTM N HEDTENPOAYKTOB
FOCT 1510-84. He(pTb 1 HeTenpoAyKTbl. MapKnpoBKa, yrnakoBKa, TpPaHCNOPTUPOBaHMeE U
XpaHeHwue.
OCHOBbI 406bIYN 1 TPAHCMOPTUPOBKN HEPTH
FOCT 1510-84. He(pTb 1 HethTenpoayKTbl. MapKnpoBKa, yrnakoBKa, TpaHCNOPTUPOBaHMe U
XpaHeHwue.
YCTPOWCTBO M NPUHLUN AeACTBUA HACOCOB JIEKLMOHHbIN MaTepuan. Mocobue NHCTPYKTOpa
Buabl peMOHTHbIX paboT. OCHOBHbIE CBeleHNs 0 PEMOHTHbIX paboTax. JIeKLMOHHbIA MaTepuar.
Mocobue MHCTPYKTOpa
JKcnnyatauus n peMOHT HacocoB. JIeKLMOHHbIV MaTepuan. Mocobre MHCTPYKTOpa
Jkcnnyartauuns aneKTpoobopya0BaHUA HACOCHOM CTaHL MK
MOCT 12.1.039-81. CCBT. 3nekTpobe3onacHoCTb. 3aliMTHOE 3a3eM/IeHne, 3aHYIeHNe.
Tpyb6onposoabl 1 Tpy6onpoBogHas apmaTypa
KoTtenesckuit O.M., «CoBpeMeHHble KOHCTPYKLUN TPYOGONPOBOLHON apMaTypbl AN HEDTU U
rasa». M. Hegpa 1976 .
KOHTpO/IbHO-N3MepuTeNbHble NPUGOPLI U CPeACcTBA aBTOMATUKM
C.A.TuHcopyr, NlexmakH N.H., «OCHOBbI aBTOMAaTUKWN 1 TenemexaHuku» M. 1980 r.
Wcaakosuy P.A., «KOHTponb 1 aBToMatm3aums gobbiun Hedpty 1 rasa», M. Hegpa, 1976 .
MpombiwneHHas 6e30nacHOCTbL U oXpaHa Tpyaa
®3 No116-d3 «O nNpoMbILLIIEHHON 6€30MacHOCT NPON3BOACTBEHHBIX 0OBEKTOBY.
MpaBuna NpoMbILLIIEHHOR 6e30nacHOCTN HedhTebas U CKNafoB He(TENPOAYKTOB.
OxpaHa oKkpy>atoLen cpefbl. JIeKLMOHHbIA MaTepuasn. Mocobue MHCTpPYKTOpa
MHCTpYyKTaX No oxpaHe Tpyaa Ha pabouyem mecTe. JIEKUMOHHbIA MaTepuan. Mocobue
WHCTPYKTOpa
O3HakoMneHue ¢ 060pyfo0BaHMEM Ha nonuroHe. O6yyeHne Nprémam BbINONHEHUS CIECAPHBIX U
c60poyYHbIX paboT
[JelicTBytolwmne nHCTpyKumn. byxaneHnko E.T., Abgynnaes KO.I"., MoHTaX, 06Cny>XusaHue u
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peMoHT HedTenpoMeicioBoro odopynosanus. M.: Henpa, 1985 r.

HHCTpyKTaX 1O OXpaHe TPyAa U MPOMBILUIEHHON 0€30MacHOCTH Ha MPENIPUATHH
JleiicTByOLI1E HHCTPYKLMH.

®DenepanbHblil 3aK0H « O MPOMBIIIIEHHOW 0€30MaCHOCTH OMACHBIX MPOU3BOICTBEHHBIX
OOBEKTOBY

OOGyuenue mpuéMaM BBITTOJHEHHS CIECAPHBIX U COOPOYHBIX paboT. JlefcTBy0INe HHCTPYKLIUH.
OOGyuenue 00cIy)KMBaHUIO HACOCOB. JeHCTBYIOIINE HHCTPYKLINH.

OO0yuenne 0OCyKUBAHUIO TPYOOIIPOBOAOB U TPYOOIIPOBOAHOM apMaTyphl. JlefcTByromume
UHCTPYKLUU.

OOGyuenue 00cTy)KMBaHNIO KOHTPOJIBHO-M3MEPUTENBHBIX MTPUOOPOB U CPENCTB ABTOMATU3ALINU
JeiicTByrole UHCTPYKLUH.

CamocTosiTeIbHOE BBINIOJTHEHHE padoT B Ka4eCTBE MALITHHICTA TEXHOJIOTHIECKUX HACOCOB 3
paspsina

JleiicTByOLI1E HHCTPYKLMH.
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IlepedeHb NPOrpaMMHBIX, TEXHHUYECKHUX U APYTUX CPEACTB 00y4YeHHUS

Marepuanosenenue. Kypc nekumii. Y4yeOHbIE MIaKaThl.

Yepuenue . Kypc nexkuuii. Matepuai HHCTPYKTOpa.

OCHOBBI 3JIEKTPOTEXHUKH . Y4eOHBIN BUIEOGUIBM «DJIEKTPOOE30MaCHOCTh»

Tynl'V. [Iga ¢aiina PDF, Bcero 51 nekuus. Buneoanmaparypa.

CaeneHus U3 TeXMEXaHUKHU, TEPMOJNHAMUKY, TEINIOTEXHUKHU U ruapasauku. Kypc nexkuuii.
JlnarpaMmsl.

OcHoBel criecapHbix pabot. CnecapHast Mactepckas. UncTpymenT. [Ipucniocobnenmst.
Honycku u nocanku. Kypc nexuuii. Y ueOHbIe miakarsl.

Crneuunanesbiii kype. Kypce nexkuuil. Matepuan unctpykropa. HopMaTuBHO-TeXHUUECKas!
JOKYMEHTaLus.

Oxpana Tpyaa 1 MPOMBILLIEHHast 0€30MacHOCTh

Kypc nexuuii no oxpasne Tpyzna.

IIpaBuna TeXHUKH OE30MACHOCTH .

UHCTpyKIHs MO OKa3aHUIO MEPBOH TTOMOIIH MPH HECYACTHBIX ClTy4asix Ha rnpoussoactse (P/]
153-34.0-03.702-99).

IIpaBuna MpOTHBOMNOXKAPHOTO PEKUMA.

Kommext mnakaros «Cocynel, paboTaromue noj JaBIeHUEM

KomnberoTepHas nporpamma:

Denepanbabie HOpMBI U [IpaBuiia 060pyIOBaHHS OMACHBIX MPOU3BOACTBEHHBIX OOBEKTOB, HA
obopynoBanuu, paboTarOIIEM MO TABJICHUEM.

KomneroTepHast mporpamma «B30- Dkcnept»

Cpencrtsa 11 OKa3aHUsl IEPBON MTOMOLIY: MepeBA30YHbIN MaTepua, LINHbI, JKIYT.
Tpenaxepnl «loma-01», «I'oma-06» nns oka3aHus peaHUMALMOHHBIX U ApP. IEUCTBUI MO
OKa3aHUI0 NEPBOM MOMOLIN



