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INOACHUTEJIBHAA 3AIIMCKA

Hacrosimas «OcHoBHas nporpaMma npoeccuoHalIbHOro o0ydeHus (npodeccuoHalbHON
MOATOTOBKM 1O mpodeccuu) MaIMHUCT IEHTPAJbHOTO TEIUIOBOTO IIHUTA YIPaBICHHS
KoTJIaMu» (Hajee mporpamma) mo mnpodeccud MaIIMHUCT LEHTPAIBHOTO TEIUIOBOIO IIUTa
ynpaBieHus: KoTiaamu 3-8-To paspsaa paspadorana ITAO «KI'K» m  mpenHasHaueHa mamst
HOJIrOTOBKH PabOYMX.

[Tporpamma pazpabotana B cooTBeTcTBHE ¢ DenepanbHbiM 3akoHOM OT 29 nexadps 2012 r.
No 273-®3 «O6 obpazoBanum B Poccuiickoit ®Denepamuu», ¢ ydeToM TpeOOBaHUN C YYETOM
[Tocranosnenus IlpaButensctBa PO ot 24 nexabps 2021 r. N 2464 «O nopsake oOydeHus 1o
OXpaHe TpyJa U IPOBEPKHU 3HaHMsI TpeOOBaHUI OXpaHbl TpyAay, ¢ yuetoM Ilpukasa MunoOpHayku
Poccun ot 26.08.2020 N 438 «OO0 yrBepkiaeHuu llopsaka opraHuzaluum U OCYILECTBICHUS
00pa30oBaTEeNbHON JIEATEIBHOCTH [0 OCHOBHBIM IIPOrpaMMaM Ipo(ecCHOHAIBHOIO 00Y4YEHUs», C
yuetoMm Ilpukasa MunucrtepcTBa Tpyna U counanbHod 3amurtbl PO ot 14 centsaopsa 2015 r. N
6300  «O06 yrBepxkaenun IlpodeccuonanmbHoro crangapra PaGoTHUK MO 3KCIUTyaTaluu
TEIUIOMEXaHIMYECKOTO 000PYJOBAHUS TETIJIOBOM IEKTPOCTAHIIUN.

[Tporpamma conepkKuT KBadu(pHUKALMOHHbIE TPeOOBaHMs, YUeOHbIE IUIaHbl, TEMAaTHUECKUE
TUTaHBI, IPOTPAMMBI TEOPETUYECKOTO M MTPOU3BOACTBEHHOTO O0YUICHUSI.

IIpenonaBaTens caMOCTOATENBHO BBIOMPAET MaTepuall B COOTBETCTBUU C YPOBHEM KBaJIM(UKALUU
paboumx.

VY4eOHble MPOrpaMMBbl SBIISIOTCS JOKYMEHTOM, OINPEEIISIOUINM COAepkKaHue 00ydeHus 110
COOTBETCTBYIOILIMM MPEIMETaM C YUETOM 3a/1a4 MPO(HEeCCHOHAILHOTO 00y4YeHHS, BBITCKAIOMINX U3
TpeOOBaHUI OTPACIIH.

KBanmudukanmnonnas xapakTepuCTHKa COCTaBlIeHa B COOTBETCTBHH ¢ [IpodeccroHanbHbIM
CTaHJAPTOM M COJEPKUT TPeOOBAaHMS K OCHOBHBIM 3HAHHUSAM, YMEHHSM M HaBbIKaM, KOTOpbIE
JIOJDKHBI UMETh paboune yKazaHHOH mpodeccuu.

[TporpamMMbl MpakTHYECKOro OOy4YEHMsI COCTaBJIEHbI TaK, YTOObl MO HUM MOXXHO OBLIO
o0y4yaTh MAaIIMHUCTA [EHTPAJBHOTO TEIUIOBOTO INMTA YIPABICHHWS IapOBBIMH  TypOMHAMHU
HEMOCPEJCTBEHHO Ha paboyeM MeCTe B MPOLIECCE BBHIIOIHEHUS UM Pa3IMUHBIX POU3BOJACTBEHHBIX
3a/1aHHM.

B mponecce oOyuenuss ocoboe BHMMaHHE JIOJDKHO OBITH OOpaIleHO Ha HEOOXOAMMOCTh
MIPOYHOTO YCBOEHHS U BBINOJIHEHUS BceX TpeOoBaHUU Oe3omacHOCTH Tpyda. B atux wnemsx
mpernojiaBaTeslb, IMOMHUMO H3ydyeHMs o0mux TpeOoBaHMH 1O  0G€30MacHOCTH  Tpy.a,
MPEIYCMOTPEHHBIX TPOTpaMMaMH, JOJDKHBI 3HAYUTEIbHOE BHUMAaHHE YACTSATh TPEOOBaHUSIM
0€30MacHOCTH TPYAa, KOTOpble HEoOXOIMMO coONI0/aTh B KaXKAOM KOHKPETHOM Cilydae MHpHU
W3YYEHUH KaXIOW TeMBl W Tepexojie K HOBOMY BHIY padOT B MpOIEcce MPOU3BOJICTBEHHOTO
o0OyueHusl.

K koHmy oOyuyeHuss Kaxablii pabouyuil JODKEH yMETh BBINIOJNHATH  paboThI,
IPEJYCMOTPEHHbIE KBaJM(UKAMOHHONW XapaKTEpPUCTHKON, B COOTBETCTBUU C TEXHHUUECKUMHU
YCIIOBHSIMHA M HOPMaMH, yCTaHOBJICHHBIMH Ha TPENTPHSTHH.

KBanudukannonnas npoOHasi paOoTa BBIOTHSAETCA 32 CUET BPEMEHHU, OTBEIEHHOTO Ha
MIPOU3BOJICTBEHHOE 00yUEHHE.

W3meHeHue paspsaa, KOTOpoe MOXKET MPOUCXOAUTH MPH MepexoJie Ha o0ciTy)KuBaHue 6osee
CIIO’)KHOTO 000pyIOBaHUS, TPeOYET H3yUCHHS CBS3aHHBIX C 3TUM IPOU3BOJCTBEHHBIX HHCTPYKITUH,
U3YyUYEHHs 10 MecTy O0OpyNOBaHMS, a TAKXKE MPOXOXKICHUS CTAKUPOBKU U JTyOIMPOBAaHUS MO
HaOJIIOZICHWEM OTBITHOTO PabOTHWKAa B TEYEHHE CPOKA, YCTAHOBICHHOTO Ui OOYYEHHUsS TIPH
MOBBIIIEHUH KBAJTU(HUKAIIH [0 COOTBETCTBYIOIIEH Mporpamme.

K camocTosATeTbHOMY BBINTOJHEHHIO PAa0OT OOYYaroOIIHecs TOMYyCKAITCS TOJBKO TIOCIHE
C/la4yM HK3aMeHa 1o 0€30MacHOCTH Tpy/a.

KBanmudukanmoHHple  HK3aMEHBI  TPOBOJIATCS B YCTAHOBJIGHHOM  TIOPSIKE  KBa-
TU(GUKAIMOHHBIME ~ KOMHCCHUSIMH,  CO3JaBa€MbIMH B  COOTBETCTBHUM C  JICHCTBYIOIIMMH
HOPMATHBHBIMH aKTaMH.


kodeks://link/d?nd=727688582
kodeks://link/d?nd=727688582
kodeks://link/d?nd=727688582
kodeks://link/d?nd=727688582
kodeks://link/d?nd=727688582

1. KBAIM®OUKALNOHHASA XAPAKTEPUCTUKA

1.1. O606menHas TpyaoBas GyHKIUS

OnepaTuBHBIN KOHTPOJb M PETYIMPOBAHKIE PEKUMA PAOOTHI TETNIOMEXaHUIECKOTO
00opyI0oBaHUs TEIJIOBOM 3ekTpuueckoi ctaniuu (TOC) co mmTa TMCTaHIIMOHHOTO

yIIPaBICHUS
Bo3morxHbIE MamuHHCT IIEHTPAIbHOTO TEIJIOBOTO MIUTA YIPABICHHUS KOTIAMH 3 -
HAaUMEHOBAHWUS 8-ro pazpsiioB

JIOJDKHOCTEH,

npodeccuit

TpebGoBanus k
00pa3oBaHMIO U
00y4eHUIO

Cpennee obmiee oOpazoBaHue

OcHoBHBIE TPOrPaMMBI TPO(PECCHOHATBHOTO 00yUEHUS - POTPaMMBbl
npodeCCHOHATBLHOMN MMOATOTOBKH IO podeccusiM pabouux,
JIOJDKHOCTSIM CITY KAIllUX, IPOTPaMMBI ITEPEOIrOTOBKH pabouuX,
CITy’KallluX, IPOrPaMMBbI TIOBBIIICHHUS KBATU(PHUKAIIMHA PabounX,
CITYy>KaIIuX

Tpebyercs cpennee mpodeccuoHaabHOoe 00pa3oBaHUE IS
MPUCBOCHUS 7-TO pa3psijia ¥ BhIIIE

TpeboBanust K ONBITY
MIPaKTUYECKON pabOThI

Oco0Oble ycrmoBus
J0IycKa K pabore

Jlomyck K caMOCTOSITENIbHOM paboTe

[TpoBepka 3HaHU HOPM U MPABUJI HE PEKE OJTHOTO pasa B roJl
['pynmna no snexrpobde3onacHocT He HIKe 11

[TpoxoxkaeHne 00s13aTeNbHBIX TPEIBAPUTENBHBIX (TIPU TOCTYIIICHUN
Ha paboTy) U MEPUOIMUECKUX MEIUIIMHCKUX OCMOTPOB
(obcnenoBanumii), a Tak’Ke BHEOUEPETHBIX MEAUIIMHCKIX OCMOTPOB
(oOcnenoBanmii) B yCTAaHOBJICHHOM 3aKOHOAATEIbCTBOM Poccuiickoit
denepannu MopsIKe

1.1.1. TpynoBas QpyHKIUSA

Benenue 3aganHoro pexxuma paboThl TeroMexannueckoro ooopynoBanus TOC co muta
JMCTAHIIMOHHOTO YIIPaBICHHUS

TpynoBsie nenicTBUsS

[Ipuemka-ciaya CMEHBI: O3HAKOMJIEHHME CO CXEMOM, pEeXHMOM
pabOThl U TEXHUYECKUM COCTOSHHEM, CO BCEMH H3MEHEHHMSIMHU B
paboTe TemIOMeXaHUYecKoro oOOpYIOBaHUS CO CJIOB CJHAIOIIETO
CMEHY U IyTeM JHUYHOro 00X0J]a; O3HAKOMJICHHE C 3allUCsIMH B
ONepaTUBHOM JOKyMEHTAllMH 000 BCEX 3aMEYaHUAX U JleeKTax Io
paboTe  TEMIOMEXaHWYEeCKOro  O0OpYAOBaHUS,  MOCTYIHMBIIUX
pacrlopsDKEHUSX, BBINOJIHSAEMBIX padoTax; MpoBepKa HAJIWYUS Ha
pabouemM MecTe M COCTOSHUS ONEpaTUBHON JOKYMEHTAIMH, CPEICTB
WHAUBUAYAIbHON 3alllUThl, CPEIACTB IOXKAPOTYUIEHUS] WU JAPYroro




WHBEHTapsl; pamnopT OINEpaTUBHOMY PYKOBOJACTBY U oOdopmiieHHE
nepeavur CMEHbI B ONIEPATUBHOM TOKYMEHTalUU

KonTpoinb [1apaMeTpoB paboThI TEIIOMEXaHUYECKOTO
000py10BaHUs, aBTOMAaTHYECKUX PEryJsiTOPOB M CUTHAIU3ALMUH CO
IIMTa  JUCTAHIMOHHOTO  YINpaBI€HUS M C  [PHUBJICUYECHUEM
NOJYMHEHHBIX PAOOTHUKOB

PerynupoBanue PEXUMOB paboThI TEIIOMEXAHUYECKOTO
0o00OpysOBaHUs €O WIMTAa JWUCTAaHUUOHHOTO YIpaBIEHUS U C
IPUBJICUYEHUEM IIOJAYMHEHHBIX PpPAaOOTHUKOB B COOTBETCTBUU C
MHCTPYKLHUSAMH, PEKUMHBIMH KapTamH, AUCHETYEPCKUM Trpaduxom
Harpy3ok

KouTponb nokazanuii cpeicTB U3MEpeHHit, paboThl aBTOMAaTUYECKUX
PEryJIsSTOPOB U CUTHAIM3ALUN

BbisiBieHMe NPUYMH OTKJIOHEHUS U BOCCTaHOBJICHHE IapaMeTpoB
paboThI TEIIIOMEXaHUYECKOTO 000PYI0BaHUS IIPU UX OTKJIOHEHUH OT
HOPMATHUBHBIX €O INUTa JAMCTAaHIMOHHOIO YIpaBlIEHUS U C
IIPUBJICYEHUEM ITOAYNHEHHBIX pAOOTHUKOB

3anpoc u moydeHHe WH(POPMAIMHU O COCTOSHUU M IapamMeTpax
paboThl TEIUIOMEXaHUYECKOTO O0OpYIOBaHUS OT IOJXYMHEHHBIX
PabOTHUKOB

Ilonydyenue ¥ BBIIIOJIHEHUE PACHOPSDKEHUM  ONEPaTUBHOTO U
aJMUHUCTPATUBHO-TEXHUYECKOIO PYKOBOJACTBA

Brimaua pacnopﬂxceHHﬁ INOAYMHCHHBIM pa6OTHI/IKaM, KOHTPOJIb HUX
BBITIOJTHEHU A

WNnpopmupoBanue OIEPaTUBHOTO u aAMUHUCTPATUBHO-
TEXHUYECKOTO PYKOBOJCTBA O peXHMe pabOThl TEIIIOMEXaHUYECKOTO
000pyI0BaHusl, O BBIIIOJTHEHUH PACHIOPSKEHUM

[TonroroBka OOBACHUTENBHON 3allMCKU MPH HAPYLIEHUSX B padoTe
000pyIOBaHUS U HEBBIMOJIHEHUH AUCIIETUEPCKUX I'paMKOB HECEHUS
Harpy3o0K

Benenue onepaTuBHON JOKYMEHTALIMU

Heo6xoanmMele ymeHUs

OneHuBath  peXuM  pabOTBI M TEXHUYECKOE  COCTOSIHHE
TEIJIOMEXaHUYECKOro 00OpYJIOBaHMS MO MOKa3aHUSIM KOHTPOJIBHO-
U3MEPUTENBbHBIX ~ MPUOOPOB,  BU3YaJIbHBIM,  ayJUalbHBIM U
KMHECTETUYECKUM IpU3HaKaM, M0 WHGOpMaluu, MOJy4yaeMol OT
MOTYMHEHHBIX PAOOTHUKOB

Konrtponuposatb " peryJnpoBarb pPEXUM paboThI
TEIIOMEXaHUYECKOT0 000PYA0BaHUS

HpOI/ISBO,ZII/ITB CUMTHIBAHHE W 3alUCh ITOKa3aHUH HU3MEPUTECIIBHBIX
npubopoB

AHanu3upoBath HMH(pOpMaIUIo, (OPMHPOBATH NPEACTABICHUE O
CUTyalluu




PaGoTaTh ¢ mepcoHAIbHBIM KOMIIBIOTEPOM U HCTIONB3yeMbIM Ha TOC
nporpaMMHbBIM 06GCH6‘-I€HI/IGM, COBpPCMCHHBIMHU CPpCACTBAMU CBA3U

Bectu OICPAaTUBHO-TCXHUYCCKYIO JOKYMCHTAIIUTO

TouHO MOHWMATHh W SICHO M3JIaraTh PACTIOPSIKCHHUS U TEXHUYECKYIO
nHpopmaruio

Heo0OxoaumMble 3HAHUS

OCHOBBI TCIINIOTCXHUKH, MCXaHHUKH, QJICKTPOTCXHUKHA u
BOAOIIOATOTOBKH

TennoBble cXeMbl U TEXHOJOIMYECKHH Ipolecc IMpOoU3BOJICTBA
TEIIOBOM U 3JIEKTPUUECKOM HEPTUn

YCTpOoHCTBO M TEXHUYECKME XAapaKTEPUCTHUKUM OCHOBHOIO U
BCIIOMOTaTeIbHOIO TEIIOMEXaHUUYECKOIO 0o0opy0BaHus,
JIOITYCTUMBbIE OTKJIOHEHUSI [IApaMETPOB

TeXHNKO-9KOHOMHYCCKHE IIOKa3aTciin pa60TI)I OCHOBHOTI'O
TCIIIOMEXaHNYCCKOI'O O60py,Z[OBaHI/IH

HpI/IHI_II/IHI/IaJ'IBHHe QJICKTPHUYCCKUC CXCMbI arperaros, 0710Ka
JUCTAHIIUOHHOI'O YIIPABJICHUA U CXEMaA IMUTAHUA COOCTBEHHBIX HYX]
30HBI PACIIOJIOKCHHA TCINIOMCXaHHYCCKOI'O O60py,HOBaHI/I$I

Ha3nauenue u nmpuHuun paboThl YCTAHOBJIEHHBIX Ha 000py10BaHUU
OTJIEJIEHUSI KOHTPOJIbHO-U3MEPUTENbHBIX IPUOOPOB, YCTPOMCTB
CUTHAJIN3aLUH, OJIOKUPOBOK, aBTOMATHKH, 3aLUTHBIX YCTPOUCTB

Temnnosbie CXEMbI, CXCMbl TIa30BOIo, MacCJIsIHOIrO H BOAJAHOI'O
CHaOXKEHUS arperaTtoB n  Jpyru€ TCXHOJIOTMYCCKUC CXEMbI
TCIINIOMCXaHUYICCKOT'O O6OPYI[OB3.HI/IH

[IpaBmiia  OKCILUTyaTalMM  OCHOBHOTO M BCIOMOIATEIbHOTIO
TEIIOMEXaHUYECKOT0 000PYAOBaHUS B HOPMAJIbHOM, PEMOHTHOM H
ABApUIHOM PEKUMAX

TepputopnanpHOe pacrooKEHNE OCHOBHOTO M BCIOMOTATEILHOTO
TEIIOMEXaHUUYECKOT0 000PY0BaHUs, TPYOOIIPOBOIOB U apMaTyphl

Hopmbl kadecTBa BOABI M Napa, TYypOMHHOIO Maciia M KOHJEHcaTa,
CBOICTBa NpPUMEHSEMOr0 TOIUIMBA U IMPOIYKTOB €ro CropaHus (B
COOTBETCTBUHM C JIOJDKHOCTHBIMH TpPEOOBaHMSIMU IPH YIPaBICHUU
pEeXUMaMHU KOTJIOB, TYpOUH, SHEPrOOIOKOB)

[Topsimok mMpUEMKH U CIa4l CMEHBI

[Topsinok BeaeHUS ONepaTHBHBIX IEPETOBOPOB U 3aIUCEN

1.1.2. TpynoBas QpyHKIUSA

IIpoBeneHue onepaTuBHBIX NEPEKIOYEHNUN, ITYCKOB U OCTAHOBOB TEIJIOMEXaHUYECKOT O
obopynoBanus TOC co muTa AUCTAHIMOHHOTO YIIPaBJICHUS

TpynoBsie nenicTBUS

Anamu3 u o0ecredeHue HaJSKHOCTH CO37aBaeMbIX pPabodYnx u




PEMOHTHBIX CXEM

OcmoTp oOopymoBaHusi Tmepel IMYCKOM C  NPUBJICUECHUEM
MOAYUHEHHBIX pa0OTHUKOB

KonTtpomns momHoro obecrnapruBaHus U IpeHUPOBaHUS 000pyI0BaHUS
HOJYMHEHHBIM IEPCOHAIIOM TIPH BBIBOJIE TEIUIOMEXAHUYECKOTO
000py/1I0BaHUS B PEMOHT

HpOI/I3BOI[CTBO ITYCKOB, OCTaHOBOB, OHpO6OBaHI/I${, OITPECCOBKHU
TCIINIOMCXaHNYICCKOI'O O60pyI[OBaHI/ISI o YCJIOBHUSAM DJ3KCILUTyaTalluu,
10 Fpa(bI/IKy, A0 W IocCjI€ peMOHTa € JUCTAHIIMOHHOI'O IIyJbTa
YIIpaBJICHUA U C IPUBJICYCHHUEM ITIOJYNHCHHBIX pa6OTHI/IKOB

IIpou3BOACTBO  MEPEKIIOYEHUM B TEIUIOBBIX  CXEMax  C
JUCTAHLIMOHHOTO  IIyJIbTa YNPaBICHHA U C  I[PUBICYCHUEM
[IOTYMHEHHBIX pAaOOTHUKOB

Opranu3anys BEIBOAA/BBOJa 000pY/I0OBaHUS B PEMOHT/HU3 PEMOHTA

3anpoc u moiydeHHe WH(POPMAIMHU O COCTOSHUU M IapamMeTpax
paboThl TEIUIOMEXAaHUYECKOTO O0OpYIOBaHHUS OT IOMYMHEHHBIX
PabOTHUKOB

Ilonydyenue ¥ BBIIIOJIHEHUE PACHOPSDKEHUM  ONEPaTUBHOTO U
aJMUHUCTPATUBHO-TEXHUYECKOIO PYKOBOJACTBA

Brimaua pacnopﬂxceHHﬁ INOAYMHCHHBIM pa6OTHI/IKaM, KOHTPOJIb HUX
BBITIOJIHCHU A

WNnpopmupoBanue OIEPaTUBHOTO u aAMUHUCTPATUBHO-
TEXHUYECKOTO PYKOBOJCTBA O peXHMe pabOThl TEIIIOMEXaHUYECKOTO
000pyI0BaHusl, O BBIIIOJTHEHUH PACHIOPSKEHUM

Benenue OHepaTHBHOﬁ AOKYMCHTAaIUU

Heo6xoanmMele ymeHUst

OrneHuBaTh HAJEKHOCTh U 0€30MACHOCTh TEXHOJIOTMYECKHUX CXEM
TEIIOMEXaHUYECKOI0 000PYAOBaHUS

HpOI/ISBOI[I/ITI) CUMTBHIBAHME W 3alHCh ITOKa3aHUH HU3MEPUTECIIbHBIX
npubopoB

OneHuBath  peXuM  pabOTBI M TEXHUYECKOE  COCTOSIHHE
TEIJIOMEXaHUYECKOr0 00OpYJOBaHMS MO MOKa3aHUSIM KOHTPOJIBHO-
U3MEPUTENBbHBIX ~ MPUOOPOB,  BU3YaJIbHBIM,  ayJUalbHBIM U
KMHECTeTUYECKUM TpU3HAKaM, MO HH(OpPMAalM{, MOJy4yaeMol OT
MOTYMHEHHBIX PAOOTHUKOB

AHnanu3upoBath HMH(pOpMAIUio, (OPMHPOBATH TNPEACTABICHUE O
CUTYalluu

IIpon3BOIUTE BKIIFOUEHHE, OTKIKOYEHHUE M PETYIHPOBATH DPEXHUM
paboThI TEINIOMEXaHUYECKOTO 000PYI0BaHUS

HpOI/ISBO,Z[I/ITL OIICPATUBHBIC TICPCKIIIOUYCHUA B TCEXHOJOTUYCCKUX
cxXemax




PaboTaTh ¢ mepcoHAIbHBIM KOMIBIOTEPOM U UCTIOIB3yeMbIM Ha TOC
nporpaMMHbBIM 06GCH6‘-I€HI/IGM, COBpPCMCHHBIMHU CPpCACTBAMU CBA3U

Bectu OICPAaTUBHO-TCXHUYCCKYIO JOKYMCHTAIIUTO

TouHO MOHWMATHh W SICHO M3JIaraTh PACTIOPSIKCHHUS U TEXHUYECKYIO
nHpopmaruio

Heo0Oxoaumble 3HAHUS

OCHOBBI TCIINIOTCXHUKH, MCXaHHUKH, QJICKTPOTCXHUKHA u
BOAOIIOATOTOBKH

TeroBple CXe€Mbl M TEXHOJIOTMYECKUN IPOLECC IIPOU3BOJCTBA
TEIJIOBOM U DJIEKTPUYECKON SHEPTUU

YCTpOoHCTBO M TEXHUYECKME XAapaKTEPUCTHUKUM OCHOBHOIO U
BCIIOMOTaTeIbHOIO TEIIOMEXaHUYECKOTO obopynoBaHus,
JIOITYCTUMBbIE OTKJIOHEHUSI 1apaMETPOB

[IpyHuMnUanbHBIE DJIEKTPUYECKHE CXEMbl arperaroB, OJoka
JUCTAHIIMOHHOI'O YIPABJIEHUS M CX€Ma MUTaHUs COOCTBEHHBIX HYXK]I
30HBI PACIOJI0KEHUS TEITIOMEXaHUYECKOTO 000PYA0BaHMS

Hasnauenmne u nmpuHIUN paboThl yCTAaHOBJICHHBIX Ha 000PYIOBaHHUU
OTJENICHUs] KOHTPOJBHO-U3MEPUTENbHBIX MPUOOPOB, YCTPOWUCTB
CUTHAJIM3aluu, OJJOKUPOBOK, aBTOMATHKH, 3alIUTHBIX YCTPOUCTB

TemioBble CXEMbl, CXEMbl T[a30BOr0, MAaCISHOTO M BOJSHOIO
cHaOXEHUs arperatoB M Jpyrue TEXHOJOTHMYECKHUE CXEMbl
TEIIOMEXaHUYECKOTO 000pYAOBaHUS

[Topsimok myckoB, OCTaHOBOB, OIPOOOBAHUM, OIIPECCOBKH OCHOBHOI'O
U BCIOMOTaTeIbHOI'O  TEIUVIOMEXaHMYECKOro  000pyrOBaHMA,
MIPOM3BOJICTBA MEPEKIIOYEHUH B TEXHOJIOTHUYECKUX CXEMax

TeppuTopHallbHOE PACIOJIOKEHHE OCHOBHOI'O U BCIIOMOTATENIBHOTO
TEIJIOMEXaHUYECKOT0 000py10BaHUs, TPYOOIIPOBOJIOB U apMaTyphbl

HopMmbl kadecTBa BOJBI M Tlapa, TyYpOMHHOTO Macja M KOHJEHcaTa
(mpu ympaBiIeHUH peXUMaMH TYpOWH), CBOMCTBA MPUMEHSEMOTO
TOTUIMBA W TIPOJAYKTOB €ro Cropanus (IIPH YIPABICHUU PEKUMaMU
KOTJIOB)

HOpHI[OK BCACHUA OIICPATHBHBIX IICPETOBOPOB U 3amnucen

1.1.3. TpynoBas QpyHKIUSA

JIukBUAIMs aBapuil ¥ BOCCTAHOBJIEHHE HOPMAJIBHOTO PEeKHUMa padOThI TETJIOMEXaHUYECKOTO

obopynoBaHus

TpynoBsie nelicTBUS

N3Belienne onepatuBHOTO PYKOBOACTBA O HAPYIICHUSAX pEKHMA
paboThl, HAPYIICHUSIX BOJHO-XMMHUYECKOTO PEKUMA, MTOBPEKICHHSIX
060py11013aHI/1$1, BO3HUKHOBCHHUU no>1<apa, IIOSIBJICHUHN Jle(i)eKTOB,
YIPOXKAIOIIUX TOBPEKICHUIO O00OPYAOBAaHUS, KU3HHU, 30POBBIO
JMonen




Opranuzanyss ¥ NPUHATHE MEP MO BOCCTAHOBJIIEHUIO HOPMAaJIbHOTO
pexkuMa pabOThl WM JIMKBUAAIMHM ABAPUIHOTO TIOJOKEHUS, IO
MIPEAOTBPALICHUIO PA3BUTHUS aBapUH, 10 JUKBUAALIMH OKapa

IToaroToBka O0OBSCHUTEIBLHOMN 3aMUCKU C MOAPOOHON MHpOpMAaIHEit
0 HapymieHusix B pPa0OoTe OCHOBHOTO M BCIIOMOTaTEILHOTO
TEIJIOMEXAaHUYECKOTO 000PYI0BaHMS, PA3BUTHH aBapUHU WIIH TOXKapa
M O CBOMX JIEMCTBUSIX 10 UX JUKBUIALIMH

Heo6xoaumeie ymeHust

HpOI‘HO3I/IpOBaTB BO3MOJXHBIC BAPUAHTHBI Pa3BUTUA CUTYyallUN

CoxpaHsaTh caMo00JiajaHue, ONEPaTHBHO JCHCTBOBATH B OBICTPO
MEHSIOIICICS, OTACHON CUTYallKU

IIpou3BOAUTE BKIIOYEHHE, OTKIKOYEHUE M PETYIMPOBATH PEXKUM
paboThI TEINIOMEXaHUYECKOT0 000PYA0BaHUS

HpOI/ISBOI[I/ITL OIICPATUBHLIC IICPCKIIIOYCHUA B TCXHOJIOIMYCCKUX
cXemax

W3naraTh TEXHUYECKYI0 MHPOPMALUIO U PACTIOPSDKEHHSI B YCTHOW U
NUCbMEHHOU (hopme

HeoOxonuMele 3HaHUS

Cxembl, KOHCTPYKTHBHBIE OCOOEHHOCTM M 3KCIUTyaTallHOHHBIE
XapaKTEPUCTUKH, IIPaBWJIa OKCIUIyaTallud TEINIOMEXaHU4YECKOTO
000pyI0BaHUS B HOPMAJIbHbBIX, PEMOHTHBIX U aBapUHHBIX YCIOBUAX

TeroBbie U APYrue TEXHOJOTHUECKUE CXEMbI TEIUNIOMEXaHHYECKOTO
000pyI0BaHUs

TunuyHple HEUCHPABHOCTH TEIJIOMEXaHUYECKOro O0OpyI0BaHUS,
CHOCOOBI UX BBISBICHUS U YCTPAHEHUS

Cxema pacrosIoXKeHHUs T0KAPHBIX TTOCTOB, CPEJICTB MOKAPOTYIICHHUS
B 30HE 00CITy)KUBaHUS

yCTpOfICTBO, HAa3HAYCHUC W NPHUHIUII pa6OTBI INEPBUYHBIX CPEACTB
MOXapOoTyHICHUA, CUCTEM HO)KapHOﬁ CHUTHaJIM3allun u
MOXapOTYHICHUA

ITonokeHNss W MHCTPYKUUH, PpErIaMEHTHPYIOLIME NEHCTBUS NpU
JUKBUJIALMU aBapUil M JPYrHX TEXHOJOTMYECKHX HapyLIeHU B
paboTe 31eKTPOCTAaHIUI, HECUACTHBIX CIy4aeB Ha IMPOU3BOJICTBE

[Tnan sBakyaru pabOTHUKOB

[IpaBuia TpUMEHEHHs] CIEHOACKIbI, CHEIOOYBH U  CPEICTB
WHIWBUTYIbHON 3aIIUThI

1.1.4. TpynoBas QpyHKIUSA

[Mpodunaktuyeckas pabora Mo MPeAOTBPAICHUIO aBAPHIA, TTOKAPOB, TEXHOIOTHUECKUX
HapyIIeHUH B padoTe TEIIOMEXaHUIECKOTO 000PYOBaHUS




TpynoBble nelcTBUA

Breimonaenne TpeOoBaHWM OXpaHBl TPYyJa, NPOMBIIUICHHOW U
MOXKapHOW OE30MaCHOCTH W TMPOM3BOJCTBEHHBIX HMHCTPYKIUI B
mpolecce AKCIUTyaTallMd  TEeIIOMEXaHW4YecKoro o0opyIoBaHUS,
KOHTpPOJIb BBINOJIHEHUS] YKa3aHHBIX TPeOOBaHUI IOJIYMHEHHBIMU
pabOTHHKaMHU

[lpoBeneHne MHCTpYKTaXa MOAYMHEHHOMY IEpPCOHANY  IpHU
BO3HHUKHOBCHUU MPCANOCHIIOK K Pa3BUTHUIO HCIIOJIAA0K HJIU aBaprI,
nepes MEepeKIIoueHUsIMH, Hepell MyCKOM U OCTaHOBOM OCHOBHOTO
o0opynoBaHusi, a Takke 1pu pabore o00opynoBaHHMA B
HECTaHJapTHBIX PeXKUMax

ConepxaHue B COXPAaHHOCTH M B HCIPABHOCTU CPEACTB 3AILUTHI,
MIEPEHOCHBIX MPUOOPOB, HHCTPYMEHTOB, MaTepUaIOB, 000PYIOBaHUS
Y UHBEHTAps, ONIEPATUBHON IOKYMEHTALUU U CXEM

CogepxaHue B UCIPABHOM COCTOSIHUM CPEICTB MOXKapOTYyIIECHUS Ha
3aKpEIJICHHOM OOOPYJOBaHMHM C TIPUBICYCHHUEM ITOAYMHEHHBIX
PabOTHHUKOB

[TonnepkaHue 4YHUCTOTBI M TOpsSIKa Ha paboyeM Mecte u
00cIy)XKUBaeMOM 000PYIOBaHUH

IToBrIllIEHHE CBOCH KBaJ'II/I(bI/IKaI_II/II/I U TEXHUYECKOMH I'PaMOTHOCTH

[Tpoxoxxnenne oOydeHus Oe30MacHBIM METOAaM U [pHUeMaM
BBITIOJIHEHUS paboT, IPOXOKJICHNE HHCTPYKTaKa U MIPOBEPKU 3HAHU
10 OXpaHe Tpyaa

M3yueHre OCHOBHBIX CITIOCOOOB 3aIUThl OT YPE3BbIYAMHBIX CUTYyallUH
MHUPHOTO M BOEHHOIO  BpPEMEHHM, MpPaBWI  NPHUMECHEHUS
KOJUIEKTUBHBIMU U UHIUBUYAJIBHBIMU CPEACTBAMU 3ALUATHI

VYyactue B NPOTHBOIOXKAPHBIX U NPOTHBOABAPUMHBIX TPEHUPOBKAX,
B MpopabOTKe AMPEKTUBHBIX MaTepuajoB, 0030pOB aBapui,
HECYACTHBIX CIIy4acB

HpecequI/Ie NMPpUCYTCTBUA MMOCTOPOHHUX JINI] Ha muTe
JUCTAHIIMOHHOI'O YIIPABJICHUA

HeoOxonumele ymeHust

KonTponupoBarh MO MOKa3aHUSIM CPEACTB H3MEpEHUs padoTry
OpraHOB  JTUCTAHIMOHHOTO  YIpPaBIEHWs,  CUTHWIM3ALUMU U
ABTOMATHUKH TETJIOMEXaHUUECKOTr0 000py10BaHUs

BBIMONMHATE  Mephl  TPEIOCTOPOKHOCTH  MPU  IKCILTyaTaluu
00opyIoBaHUS

[IpuMeHATh cpeacTBa MHAUBHAIYATBHON U KOJUIEKTUBHOM 3aIIUTHI

HpOBepHTB HUCIIPABHOCTE W HCIIOJB30BaTh IICPBUYHBIC CPEACTBA
MOXapOTYHICHUA

W3narath TEXHUYECKYI0 HHQPOpPMAIMIO B YCTHOW M NHCHbMEHHOMN
dbopme

HeoOxoaumeble 3HAHUSA

OcHOBHbBIE OMacHbIE U BPEAHbIE MPOU3BOJCTBEHHBbIE (AKTOPhI MPU
HKCIUTyaTaIlMH TEINIOMEXaHUYECKOT0 000PYI0BaHUS




TpeboBanms MIPOMBIIIIICHHOM 0€30macHOCTH, MoKapHOH
0€30IMMacHOCTH U B3PHIBOOE30MIACHOCTH, OXPaHBI TPYAA

Cxembl I10’KaPHO-TEXHUYECKOTO BOJIOCHA0KEHUS,
[IEHOIIOJKAPOTYIIEHUsA,  aBTOMATHYECKOIO  IOXKAPOTYIIEHHUS U
MOYKapHOW CUTHAIM3ALUH 30HBI 00CITYKUBaHUS

HpaBI/ma MNPUMCHCHUA WHAWBUAYAJIBHBIX W KOJUICKTUBHBIX CPCACTB

3allINThI

0e30macHOCTH

TpeboBaHust OXpaHbl TpyZAa, MPOMBIIUIEHHOW H  TOXapHOU

[IpaBuia IpoOIyCKHOTO U BHYTPHOOBEKTOBOTO pexuMoB Ha TOC

yHpaBJICHUSA TCINIOMEXaHUYICCKOI'O O60py,Z[OBaHI/I$I

JloiKHOCTHAs, NMPOU3BOJACTBEHHBIE MHCTPYKLUMU M MHCTPYKLHUSA IIO
OXpaHe Tpyda MAaIIMHUCTAa LEHTPAIBLHOIO

TCIJIOBOTO  IIUTa

2. VUEBHBIA IIJIAH

No Copneprxanue (Kypcbl, IpeaMEThI) Bcero 4acos 3a
n/n KypC 00yUeHHs
l. TEOPETHUYECKOE OBYYEHUE 221
Cnenmnanu3zauus 69
1. | Beegenue 1
5 PerynupoBanue TEXHOJIOTHYSCKUMU TIPOIIeCCaMu PabOThI 1
" | DHEPreTUYECKOro 000pyT0BaHUS
Kraccugukanus TeTuIOBbIX JIEKTPOCTAHITUH, OCHOBHBIE
3. | ycnoBHBIe 0003HAYEHHUSI, TPUHSATHIE B CXEMaX TEIJIOBBIX 6
AIEKTPOCTAHIIUI
4 YCTpONCTBO U XapaKTEPUCTHKHU KOTIOB, TYPOUH U UX 24
" | BcmomoraTenbHOro 000py0BaHUS
5. | TpybonpoBojibl U apMaTypa 6
6 VYrpagiieHre, aBTOMaTU3AIMS U 3aITa YHEPTETHUECKOTO 5
" | obopynoBaHus
7. Typ6orenepaTopsbl, TpaHCc()OPMATOPHI M DIEKTPOITPUBOJT 2
8. | CxeMbl SJIeKTPUUYECKUX COSTMHEHUN 6
9 BopomnoaroroBka v BOAHO-XUMUYECKUH PEKUM 9
" | oHeproOI0KOB
10. | Texuudeckoe BOJOCHAOKEHUE 6
11 DKcIuTyaTanus SHepro0I0KOB, ITyCKOBBIE, IIOCTOSTHHBIE, 5
MIEPEMEHHBIE PEXKUMBI pabOTHI SHEPTOOJIOKOB
12. | Bunsl 1 cBOMCTBA TOIUIMBA U TOINIMBHOE XO3SIHCTBO 1
TpeOGoBaHMsI TPOMBIIUICHHON 0€30MaCHOCTH, MOKAPHOM
13. 0€30MacHOCTH U B3pbIBOOE30MAaCHOCTH, OXPaHbl TpyJa. 9
OcHOBHBIE OITACHBIE U BPEIHBIE MPOU3BOJACTBEHHBIE (PAKTOPHI
IIPH SKCITyaTaIliy TeIIOMEXaHUIECKOTo 000PY0BaHHUS
JlomxHOCTHAS, MPOU3BOJCTBEHHBIE  WHCTPYKIIUU
14. | uHCTPYKIMS MO OXpaHe TpyJda MAIIWHUCTA IEHTPaIbHOIO 4
TEIJIOBOTO IIUTA YIPABICHUS KOTIAMH
15. | OkazaHue nepBoi MOMOIIM NMOCTPaJaBIINM 5)

10




O06cayxuBaHue 00beKTOB ra30B0Oro xo3siicrea

84

16. | Benenne. OCHOBHBIC TEPMHHBI U OTIPENICICHUSI. 4
17. | l'oproune ra3bl M X CBOKWCTBA 4
18. | Cxuranue ra3oB U ra30ropeoyHble yCTPOKWCTBA 2
19 Cxema I['PII, I'PY, I'PIIII. Ha3znauenue u ycTponuCTBO
" | apmarypsl, obopynoBanusi, KUIT u A. 6
20. | Hapyx#srii razonpoBo. TpaccupoBka. 2
21 Knaccugukanus razonposonos. Tunoas cxema ra3zonpoBojioB
OOBSI3KH KOTJIOB. 6
29 Ha3snaueHnue u ycTpoiicTBO apmMarypsl, 000pyI0BaHUs HA
ra3oIpoBOJIax KOTJIOB. 4
23 KoHTposbHO - n3MepurenbHble IpUOOps M aBTOMAaTUYECKHE
YCTPOMCTBA Ha ra30MCIOJIb3YIOIIEM 000PYIOBAHUU. 4
[TpoBepka ra3onpoBoI0B Ha IPOYHOCTh, FEPMETHYHOCTb.
24. | KonTpospHas onpeccoBKa ra3onpoBOIOB Ha
ra30MCIIONIB3YIONIEM 000PY/TIOBAHUH. 4
o5 3amuTel, OJIOKUPOBKH, CUTHATM3ALIUS HAa TA30MCIIOJIb3YIOIIEM
000py/I0BaHUM. 4
26. | 'a300macHbIe pabOTHI. 8
27. | Ilyck raza. 4
28. | OTKII04YeHHUE ra30MCI0Ib3YIOIEro 000pyA0BaHMsL. 4
29. | CpencrBa MHIMBUAYAILHOW 3aIUTHI. 4
30. | Jlokanuzanus u TUKBUIALNAS aBapU 4
31 [Ipon3BocTBEHHAs CAHUTAPHUS U IIPABUIIA IT0KAPHON
" | 6ezonmacHOCTH 8
32. | IlpompinuieHHasi 0€30acHOCTb. 12
Oo6cay:xxuBanue 000py10BaHNsl, pa00TAIOLIEr0 MO/ 68
JAaBJIeHHEM
33. | OcHOBHBIE TEPMUHBI U OINIPEICIICHUS 1
34. | Tunel u Ha3HAYEHUS COCYJIOB, YCTAHOBJIEHHbIX Ha TOL] 2
Mar
35. | puaiibl, IpUMEHseMble ITPU U3TOTOBIEHUH cocy10B. CBapka. 1
Tepmuueckas o06paboTKa.
36. | MeTopl KOHTPOJISI CBAPHBIX COCTUHEHHM 2
37 I'unpaBnmaeckoe ucnbiTanne. OneHKa Ka4ecTBa CBAPHBIX 5
" | coennHeHn. MapKkupoBKa COCYI0B.
38 Apmarypa, KOHTPOJIbHO-U3MEPHUTENIbHBIE TPUOOPHI, 4
peJOXpaHUTEIbHbIE YCTPOUCTBA.
39 TexHUYECKOE OCBHIETEIHCTBOBAHKE COCYIOB. BHEouepeqHoe 9
TEX OCBUJIETEIHCTBOBAHHE.
40. | PaspernieHue Ha BBOJ B DKCILTyaTaIMIO COCYAA. 6
a1 Copepxanuie 1 00CIyXKUBaHUE COCY/I0B. ABapuiiHas 8
OCTaHOBKa COCY/IOB.
42, DKCIUTyaTanus COCYI0B COTIIACHO HHCTPYKITHH IO PEKUMY 11
paboThl 1 6e30nacHoMy obcnykuBanuio cocynoB I1TO u I1Th
43. | PeMOHT cOCY/IOB. 2
44. | Texuuyeckoe IMAarHOCTUPOBAHUE COCY/IOB. 2
45 O6mue nonoxenus. O61acTb pacpoCTpaHEHUS U 5
KJaccuuKanus.
46. | Ipokiagka TpyOoOIIPOBOIOB 2
47. | Matepuansl 1 noiayhadpuxaTsl 2
48, Apmarypa POY, JIPECHaXH, BO3JYLIHUKH, 2

peIOXpaHUTENbHbIE YCTPOCTBA

11



49 TexHuueckoe  OCBHIETENbCTBOBAHWE,  pa3pellleHue  Ha 4
HKCILTYaTaIUIO
50. | Okpacka 1 HaJIUCH Ha TPYOOIIPOBOIAX, U3OJISIUS 2
51. | O6cayKuBaHHUE U PEMOHT 4
52. | TexHnueckoe TMarHoCTUPOBaHNE TPYOOIIPOBOIOB 7
1. MNPAKTUYECKOE OBYUYEHHUE 160
KBAJTM®UKAIIMOHHBIN DK3AMEH
HUTOro: 381
3. KAJEHJIAPHBIN NJAH
Ne [IpenmeTsl Henenu Bcero
/i 4acoB 3a
Kypc
oOyueHus
112 (3 (4|5 |6 |7 |8 10
YacoB B HEECIIO
. TEOPETUYECKOE 221
OBYYEHHE
Crenmanu3anms 69
Beenenue 1 1
PerynupoBanue 1 1
TEXHOJIOTUYECKUMH TMPOLIeCCaMU
paboThl SHEPTETHUECKOTO
00opynoBaHus
Knaccudukanus TernoBsix 6 6
3JIEKTPOCTAHIIUN, OCHOBHBIE
yCIIOBHBIE 0003HAYCHHUSI,
MIPUHSATHIE B CXEMaX TEIJIOBBIX
AJIEKTPOCTAHIUHI
Y CTpOWCTBO M XapaKTepUCTUKN |24 24
KOTJIOB, TypOUH U UX
BCIIOMOTATEIILHOTO
00opynoBaHus
TpyOorpoBoabl 1 apMaTypa 6
VYrpasnenue, aBToMaTH3aNS | 2
3aIuTa YHEPTeTUYECKOTO
00opyIoBaHUS
TypOGorenepartopsil, 2 2
TpaHcpopMaTOpsl U
AIEKTPONPUBO]]
CXeMbl AIEKTPUIECKUX 6 6
COEIMHEHU I
Bononoaroroska u BOAHO- 2 2
XUMUYECKHN PEeXUM
9HEproOJIOKOB
TexHnyeckoe BOIOCHAOXKEHNE 6 6
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DKCIuTyaTanus 3HeprodI0KoB,
ITYCKOBBIC, TIOCTOAHHBIC,
MepEeMEHHbIE PEIKHUMBI PA0OTHI
9HEproOJIOKOB

Bunnl u cBoiicTBa TOILIMBA U
TOIIMBHOE X03SIUCTBO

TpebGoBaHUs MPOMBIIIITIECHHOMN
0€30MaCHOCTH, TIOKApHOU
0€30MacHOCTH U
B3pbIBOOE30I1aCHOCTH, OXPAHbI
Tpyaa. OCHOBHBIE OMACHBIE U
BpEIIHbIC TIPOU3BOJICTBCHHBIE
(bakTOpbI MPHU IKCILUTYaTAIH
TETJIOMEXaHUYECKOTO
000pyI0BaHUS

JomxHocTHas,
MIPOU3BOJICTBEHHBIE HHCTPYKIIUU
U MHCTPYKLHUA I10 OXpaHe Tpyda
MAaITUHUCTA IEHTPATBHOTO
TEIUIOBOTO IIUTA YIpaBICHUS
KOTJIaMH

Oxka3zaHue nepBoi moMOoIIU
MOCTPAIABIIUM

O6cnyxxuBanue 00bEKTOB
ra30BOI0 XO351CTBA

84

Beenenne. OCHOBHbBIC TEPMHHBI U
OIPEICIICHUSI.

I'oproune ra3sl U UX CBOMCTBA

Coxkuranue ra3os H
ra30ropejgoyHble YCTPOHCTBA

Cxema I'PII, I'PY, I'PIIII.
Hasnauenue u ycTponcTBO

apMmatypsbl, ooopynoanus, KNI
uA.

Hapy»xHslii ra30npoBo/I.
TpaccupoBka.

Knaccudukanus razonpoBo/1oB.
TumnoBas cxema razonpoBofiOB
OOBSI3KH KOTJIOB.

Ha3nauenue u ycTponcTBO
apMarypbl, 000pyJI0BaHHs Ha
ra3onpoBoJax KOTJIOB.

KOHTpOJ'II)HO - KBMCPUTCIIBHBIC
npuOOpH U ABTOMATUYECKHE
YCTPOWCTBA Ha
ra30MCHOIb3YIOLIEM
000pyI0OBaHUH.

[TpoBepka ra3omnpoBoI0B Ha
MMPOYHOCTh, TCPMETUYHOCTD.
KonTpomnbHas onpeccoBka
ra3o0IMpoBOJIOB Ha
ra30MCIONb3YIONIEM
000pyIOBaHUH.
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3ammuThl, OJIOKUPOBKH,
CUTHAJIM3AIMs Ha
ra30MCIIONb3YOIIEM
000pyIOBaHUM.

["azoonacHbie paboOTHI.

[Tyck rasza.

OTtkitroueHue
ra3oucCIoJIb3yIOIIET0
000pyIOBaHUS.

CpenctBa HHIUMBUYAIbHON
3aIIUTHI.

Jlokanu3anusa U JUKBUIALNAA
aBapuil

[TpousBoacTBeHHAS CaHUTAPUS U
IIpaBWJIa NOKapHOW OE30M1aCHOCTH

HpOMBII_HJ'IeHHaH 0€301IaCHOCTb.

12

12

O06ciyxuBaHue 000pyAOBaHUs,
paboTaromiero Moy JaBJICHHEM

68

OCHOBHBIC TEPMHHBI H
OIPEICIICHUS

Tunsl ¥ Ha3HAYEHUS COCY/IOB,
yctaHoBieHHBIX Ha TOI]

Marepuainsl, IpUMEHSAEMBIE IIPU
M3rOTOBJICHHH cOCynoB. CBapka.
Tepmuueckas 06paboTKa.

MeTo/1bl KOHTPOJISI CBAPHBIX
COE€IUHEHUN

I'mapaBinueckoe UCIbITaHUE.
OneHka KayecTBa CBapHBIX
COeIMHEHU. MapKupoBKa
COCYZIOB.

Apmarypa, KOHTPOJIBHO-
U3MEpUTENIbHbIE TPUOOPHI,
IIPEI0XPAHUTENIBHBIE YCTPOICTBA.

TexHuueckoe
OCBHU/JIETEIIbCTBOBAHUE COCY/IOB.
Bneouepennoe tex
OCBUICTEIILCTBOBAHHE.

Pa3pemienuie Ha BBOJI B
HKCILTYaTaIHIO COCY/Ia.

Coneprxanue U 00CITyKUBaHHUE
cocynoB. ABapuiiHasi OCTaHOBKa
COCY/IOB.

DKCIUTyaTanus COCyI0B COTNIACHO
MHCTPYKIMH TI0 PEXKUMY pabOTHI
u

6e30macHOMY O0OCITy>KUBAaHUIO
cocynoB [ITO u IITH

11

11

PemonT cocynos.

TexHUUecKoe AMarHOCTUPOBAHUE
COCY/IOB.

14



O6mmue nosnoxenus. O0acTe 2 2
pacmipocTpaHeHus: U
KJIacCU(UKAIIHS.
[Tpokmnanka TpyOONIpOBOIOB 2 2
Marepuansl 1 nosrypadpukaTel 2 2
Apmarypa POY, npenaxu, 2 2
BO3/YIIHUKH,
MIPeIOXPaHUTENLHBIC YCTPOICTBA
Texauueckoe 4 4
OCBH/JICTEILCTBOBAHUE,
pas3pelieHne Ha YKCIUTyaTaIuio
Oxkpacka 1 HaAMKUCH Ha 2 2
TPyOOIIPOBOJIAX, H3OJISIIHSI
OO0cyXuBaHHE U PEMOHT 4 4
TexHMUecKoe AMArHOCTUPOBAHUE 7 7
TpyOONIpPOBOJI0B

. MNPAKTUYECKOE ol 1|8 [40]40(40|32 |160
OBYYEHHE
KBAIMOUKAIIMOHHBIA | | | [ || 1| _
9K3AMEH
UTOro 40 |37 |40 |40|39|33|40 (40 (40|32 (381
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|. TEOPETUYECKOE OBYYEHHUE
TEMATHYECKHM ILJTAH Y ITIPOTPAMMA

1.1. TemaTu4eckuii JIaH TEOPETHYECKOT0 00y4eHM I

Ne KonunuectBo
L. HaumenoBanue Tembl 4acoB
I
Cnenuanusamnus 69
1. Bsenenue 1
2 PerynupoBanue TeXHOJIOTHYECKUMU MPOLIECCaMH PaOOTHI 1
' SHEPTeTUYECKOr0 000pYAOBaHUS
Knaccugukanus TerioBbIX 3JeKTPOCTAHIINA, OCHOBHBIE
3. YCIIOBHBIE 0003HAYEHU S, IPUHATHIE B CXEMaX TETIOBBIX 6
3JIEKTPOCTAHIUHI
4 YCTpONCTBO U XapaKTEPUCTUKH KOTJIOB, TypOUH U UX 24
' BCIIOMOTaTeJIbHOTO 000pYy10BaHUS
5. TpybonpoBoas! 1 apmaTypa 6
6 VYnpasieHue, aBTOMAaTU3AIUS U 3alIATa YHEPTETHUECKOTO 9
' o0opynoBaHus
7. Typ6orenepaTtopsl, TpaHcHOPMATOPHI U AIEKTPOIPUBOJT 2
8. CXeMblI 2JIeKTPUIECKUX COCTMHEHUI 6
9. BogomnoaroroBka v BOAHO-XUMHUYECKUH PEKUM SHEPTOOIOKOB 2
10. | TexHu4eckoe BOJIOCHAOKEHUE 6
11 DKcIuTyaTanus YHEproOI0KOB, yCKOBbIE, TIOCTOSHHEIE, 2
MIEPEMEHHBIE PEKUMBI PA0OTHI YHEPTOOJIOKOB
12. | Buas! v cBOICTBA TOILIMBA U TOIUIMBHOE X035AMCTBO 1
TpeOoBaHus ~ TPOMBINIUIEHHOW  O€30MACHOCTH,  MOXAPHOU
13 0€30IaCHOCTH U B3pbIBOOE30MIACHOCTH, OXPaHbI TPYAA. 5
OcCHOBHBIE OMAacHbIE W BPEIHBIE MPOWU3BOACTBEHHBIE (PAKTOPHI
MIPH SKCILTyaTalluu TeIIOMEXaHUYeCKOro 000pyA0BaHUS
JIOKHOCTHAS!, MPOU3BOJICTBEHHBIC WHCTPYKIIMA W WHCTPYKITUS
14. | mo oxpaHe TpyAa MAaIIMHUCTA HEHTPAIHHOTO TEIJIOBOTO IUTA 4
yIIpaBJICHUS] KOTIAMHU
15. | OxazaHue nepBoi NOMOIIM TOCTPAJABIINM B
O6cnyxnBaHrne 00BEKTOB ra30BOT0 X0341CTBA 84
16. | Beenenne. OCHOBHBIE TEPMHHBI U OTIPEICICHUSI. 4
17. | I'oproune rassl ¥ UX CBOMCTBa 4
18. | Cxxuranue ra3oB ¥ ra30ropesIOYHbIE YCTPOHCTBA 2
19, Cxewma I'PIL, I'PVY, I'PIILL. Haznauenue u ycTpoicTBO apMaryphl,
obopynosanusi, KUIT u A. 6
20. | HapyxHsrii razonpoBo. TpaccupoBka. 2
21 Knaccudukanus razonpoogoB. Tunosasi cxema ra3zonpoBOIOB
0OBSI3KH KOTJIOB. 6
29 Hasnauenue u ycTpolcTBO apMm
TYpBI, 000PYAOBaHMsS Ha ra30mpoBOAaX KOTIOB. 4
23 KoHTponbHO - u3MepuTenbHbIe TPUOOPHI U aBTOMATUYECKUE
YCTPOWCTBA Ha ra30MCIIONB3YIONEM 000py/TIOBaHNH. 4
ITpoBepka ra3onpoBoI0B Ha IPOYHOCTh, FTEPMETHYHOCTb.
24. | KonTpompHas onpeccoBKa ra30MpoBOJIOB Ha Ta30MCIIONIB3YIONIEM
000py/IOBaHUM. 4
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o5 3amuThl, OJIOKUPOBKHU, CUTHATIM3AIHS HA Ta30HMCIIONB3YIOIIEM
000pYIOBaHUH. 4
26. | l'azoomacHbIe pabOTHI. 8
27. | Ilyck rasa. 4
28. | OTKiII0YeHHUE Ta30MCIOJIB3YIONIETr0 000PYAOBaHUS. 4
29. | CpexncTBa HHIMBUAYAITbHON 3aIIUTHL 4
30. | Jlokanuzamus v JIMKBUJAIMS aBapyuid 4
31 [Tpou3BoicTBEHHAS CAHUTAPHS U TIPABUIIA TIOKAPHOU
0€30MacHOCTH 8
32. | IlpomebInuieHHass 6€301MacHOCTb. 12
O6cmyxkuBanue 000pyI0BaHus, paOOTAOIIETrO MO AABJICHUEM 68
33. | OCHOBHBIC TEPMHUHBI U OTIPEICICHUS 1
34. | Tunsl ¥ HA3HAYEHUS COCYJOB, YCTAaHOBJICHHBIX Ha TOL] 2
35 Marepwuaisl, IpUMEHsEMbIC TIPU U3TOTOBJICHUHU cOCyI0B. CBapka. 1
" | Tepmuueckast 06paboTKa.
36. | MeToabl KOHTPOJISl CBAPHBIX COCTMHCHUI 2
37 I'uapaBnuueckoe ucnbiTanue. OLEHKa Ka4eCcTBa CBAPHBIX 5
COEIMHEHUI. MapKUpOBKa COCYOB.
38 Apmarypa, KOHTPOJILHO-H3MEPUTENbHbIC puOOpHI, 4
IPEJOXPAaHUTEIbHBIE YCTPOUCTBA.
39 TexHUUeCKOe OCBHICTEIHCTBOBAHKE COCYIOB. BHEouepeqHoe Tex 5
OCBHUJICTEIHCTBOBAHHE.
40. | Pa3pemienue Ha BBOJ B SKCILTyaTallMIO COCYAA. 6
41, Copepxanue u 00CIyKMBaHUE COCYI0B. ABapuiiHasi OCTaHOBKa 8
COCY/IOB.
DKCIUTyaTanus COCY0B COTIIACHO MHCTPYKIIUHU IO PEKUMY
42. 11
paboTsl 1 6e3omacHomy obcayxuBanuto cocyaoB [T u I1Th
43. | PeMOHT cOCy/OB. 2
44. | TexHnueckoe TUArHOCTUPOBAHUE COCY/IOB. 2
45 O6uue nonoxxenus. O61acTh pacpoCTpaHEeHUs U 5
KJIaCCU(UKAIIHSL.
46. | IIpoksaaka TpyOOIpPOBOJIOB 2
47. | Matepuansl 1 nonayhadpuKaTsl 2
48, ApMaTvypa POY, npenaxu, BO3AyIUTHUKHY, TPEIOXPAHUTEIHHBIC 2
YCTPOHCTBA
49 TexHMueckoe 0CBUIETEIbCTBOBAHKE, Pa3peIlIeHHE Ha 4
IKCILTYaTaINI0
50. | Okpacka ¥ HaJITUCH HA TPYOOIIPOBOAAX, U3OJISAIIUS 2
51. | OGcnyKuBaHUE U PEMOHT 4
52. | Texuudeckoe TMArHOCTHPOBAHKE TPYOOIIPOBOJIOB 7
UTOIO: 221 gac

1.2. IIporpamma TeopeTH4ecKOro 00y4eHus
Crnenuaaun3anus
Tema 1. BBenenue
Ponb sHepreTuku B pa3BUTUM HApOAHOTO XO3sicTBa M 3a1ayd. Benyias posib 3HEPreTUKU B
Pa3BUTHH BCEX OTPAciieil HAPOJAHOTO X031 CTBA.
Tumel  sAeKTpOCTaHIMiA, TUIBI oOOpynoBaHUS. [loBBIIIIEHHE CYMMapHBIX MOIIHOCTEH
KOHJICHCAIIMOHHBIX AJIEKTPOCTAHIIMA U YCTAHOBKA YHEPTrOOJIOKOB HA 3aKPUTHYECKHUE MapaMeTPhI
napa — nyTh HOBBIILIEHUS 5KOHOMUYHOCTH U CHU’KEHHE CTOUMOCTH OJHOTO YCTAaHOBJIEHHOTO KBT
MOIIHOCTH. [ J1aBHBIE HaANpaBICHUS Pa3BUTHS OTCUECTBEHHOW DHEPIreTHKU: SACPHBIC

TETJIOOHEPTeTUYECKHE YCTaHOBKHM, 3HeproOmoku 1200 Teic. kBt, maporazoBble yCTaHOBKH,
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MarHMTOTMIPOJUHAMUYECKHE YCTAHOBKH.
[Tpo6aembl 1 BO3MOKHOCTH MOKPBITHSI HEPABHOMEPHOCTEH CYTOUHBIX I'Pa)MKOB HArPy3KH.
OOu1re cBeeHust 00 UCTOYHUKAX TUKOBOM U MOJTYIHKOBOM SHEPTHH.

W3meHeHue ycinoBull Tpya U ObITa B pe3ysibTaTe EKTPUPUKALUU CTPaH.

3HaueHUEe TEXHMUYECKOro OOydeHHs IepcoHajlla B OBJIAJICHUM HOBEWIIEH TEXHUKOW H
nepeoBbIMU  MeTogamMu Tpyna. O3HakoMJIeHHE C KBaIM(PUKALMOHHOM XapaKTepHCTUKOM
CTapILero MallMHUCTA KOTIOTYPOMHHOTO 1ieXa, yueOHOI MporpaMMOi U pacliucaHueM 3aHSATHIA.
Tema 2. Pery/impoBaHue TEXHOJOTHYECKUMH NMPOLECcCaMH PadoThl IHEPreTUu4ecKoro
o0opynoBanus

Haznauenne wu knaccudukanus perynupyroummx —cucreM. [lpenensl  peryiupoBaHUs.
UyBCTBUTEIBHOCTh PETYJIUPYIOLUIMX CHUCTEM M HEPABHOMEPHOCTH perynupoBaHus. [Ipsmoe u
HenpsiMoe peryiaupoBaHue. KoMOMHUpOBaHHbIE cXeMbl peryiaupoBaHusa. CraTucTudeckas u
JMHAMUYECKas  XapakTepucTuka peryiasatopoB. Cucrembl aemmndupoBanus. Jlatymkw,
IIPOMEKYTOUHBIE MEXAaHU3Mbl (YCHJIMTEIM) WCIOJHUTENbHbIE MEXaHU3Mbl. YIIpaBICHHE
peryaupyromumMu  cucteMamMu. [loHATHE O BO3MYLICHWH, HAHOCUMOM OO0BEKTy. Buabl
BO3MYUICHUH (BHYTpEHHME M BHEIIHME) U MX pazauuue. CXeMmbl peryJupoBaHUs 110
«OTKJIOHEHUIO [TapaMETPOB» U «KOMIIEHCAIIUU BO3MYIIEHUI» U UX OCOOCHHOCTH.
ABTOpErynsaTOppl NPSMOIO U  KOCBEHHOTO  JEHCTBHS. Y CTAaHOBUBLIEECS  COCTOSIHHE
peryiupyeMol  cucteMbl. XapakTepUCTHKa pa3roHa U 00bekTa peryiampoBaHusl.
CamoBbIpaBHUBaHHE OOBEKTa U CTENEHb €ro. ACTaTHYECKHE M CTAaTHUECKHUE OOBEKThl, X
XapaKTepUCTUKU. 3ara3/blBaHUE MpOIecca U pa3inyhe MEXIy TPAHCHOPTHBIM U €MKOCTHBIM
3anas3abiBaHueM. HepaBHOMEPHOCTH  perynMpoBaHUs. AcTraTH4ecKkoe  PeryJMpOBaHHUE;
UHTErpajlibHble PEryjsiTOpbl M INPUYMHBl OrpaHUYEHHs] UX npuMeHeHus. CraThyeckoe
peryJiMpoBaHue; IPONOPLUOHAIBHBIE pEryiasaTopbl. M3ompomHOoe perynupoBaHME U €ro
IIPEUMYILECTBAa;  NPONOPLUUOHAIBHO-UHTETPAIIBHOE  peryiaupoBaHue.  HepaBHOMEpHOCTH
pEryJIMpOBaHMsl IPU IPUMEHEHUH CTATUYECKUX aBTOPETYIISITOPOB.

OnexTpoHHble aBTOperyiasatoppl BTW u aBromMaTmueckue peryiasTopsl THUAPaBIMYECKOIO,
[THEBMAaTUYECKOI0,  3JIEKTPOMEXaHMYECKOro  TUIOB  (MPUHUMO  pabOThl,  Ha3HAYEHHE,
XapaKTepUCTHKA).

Tema 3. Kinaccndgukanus TenaoBbIX 3JIEKTPOCTAHINH, OCHOBHbIEC YCJIOBHbIC 0003HAYeHUs,
NPHUHSATHIE B CXeMaX TeMIOBbIX 3JIEKTPOCTAHIUH

DJeKTpUYecKrue Harpy3Kd 3JIEKTPOCTaHIMK WM Tpymnmsl craHuuil. I'paguxu nmorpebneHus u
BBIPAOOTKHM 3JIEKTPOIHEPTHH; CTPYKTypa rpadukoB, BUIBI I'paUKOB, CyTOUYHBIE M CE30HHBIE
U3MEHEHMs TpaUKOB. YCTAaHOBJIEHHAs MOIIHOCTh 3JIEKTPOCTAHIMUM, pe3epBHAs MOIIHOCTb.
TennoBele 37eKkTpocTaHLMU C 0a30BOM HArpy3Koil, MUKOBBIE AJIEKTPOCTAHILIUU, CTAHLUU CO
CMEIIaHHbIM I'pa)uKOM Harpy3Ku.

OcHOBHbIE ~ TEXHMYECKHE M HKOHOMHMYECKHE TpeOOBaHUSA K TEIJIOBOM AJIEKTPOCTAHIINM;
Ha/IeKHOCTh MPOU3BOJCTBA SHEPIHMH, MAaHEBPEHHOCTb, MOOMIBHOCTh PAaOOThI, YKOHOMHUYHOCTh
COOPYKEHHsI, JKOHOMHYHOCTb 3KCIUIyaTalluH, BBIIOJIHEHUE CAHUTAPHO-TUTHEHUYECKUX HOPM,
obecrieyeHre 6e30nacHoi paboThI epcoHana, y100CTBO COOPY)KEHUS U IKCIUTyaTaI1H.
DNEeKTPOCTaHIINK, UCTIOIB3YIOIINE PA3IMYHbIE BUJbI TOIIMBA; TBEPOE, KUIKOE, ra3000pa3HoE;
CTaHIIMSI HA MECTHOM U IIPUBO3HOM TOIUIMBE.

DNEeKTPOCTaHIINK C TaPOBBIMU TypOMHAMHU, C Ta30BbIMU TypOuHaMu. [laporaszoBsie ycTaHOBKH.
DJNEeKTpOCTAaHIIMKM  KOHJICHCALIMOHHbIE U  TerulopuKanuoHHble. CTaHIMM ¢ pa3jaesibHON
BBIPAOOTKOMN AJIEKTPOIHEPTUHU U TeTlIa.

[TpOMBIIIICHHO-OTOMUTENbHBIE  TEIUIOJIEKTPOLICHTPAIN.  DJIEKTPOCTAHIUMU C  TypOuHaMH
CPEIHETO0, BHICOKOTO M CBEPXKPUTUYECKOTO JaBieHus napa. CTaHIMM C YCTAHOBKaMH OJIOUHOTO
1 HEOJIOYHOTO TUTIA.

Cxembl BBIpaOOTKHM 3JEKTPOIHEPTUM M TeIUla Ha KaXJAOM THUIE CTaHIUU. ODKOHOMHUYECKas
11€J1ec000pa3HOCTh Pa3MEIICHUs KaX/10T0 THUIa CTaHIuK. KpaTkue XapakTepuCTHUKU CTaHIUH, UX
CpaBHUTEJbHBIE IMpeuMyliecTBa M HenocTaTku. CyTO4HbIE U TOJOBbIE TI'padUKH 3JIEKTPO- U
TEIJIOBOM HArpy3Ku 3JeKTpocTaniuii. CTpyKTypa rpaukoB.

OcHOBHbIE TEXHMYECKHE U OKOHOMHYECKHE TpeOOBaHUS K COBPEMEHHOW TEIIOBOU
ANEKTPOCTAHLINH.
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TenneHIMs K NOBBILICHUIO MapaMeTpa CBEXET0 Mapa M K  YKPYINHEHHUIO SHEPreTHYECKHX
arperaTtoB. bl0YHBIE YCTaHOBKH M 3JIEKTPOCTAHIIMU C MONEPEYHBIMU CBS3SIMHU.
OKcIuTyaTallMOHHasl SKOHOMMUYECKasl XapaKTePUCTHUKA 3JIEKTPOCTAHIMM C KOHJEHCAL[MOHHBIM U
TerioukaoHHbIM  00opynoBaHueM. CrocoObl MOBBIIICHUS KOHOMHUYECKUX IOKa3zaTesne
paboThI KKIOTO THIIA HIIEKTPOCTAHIIUH.

PaGora onekTpocTaHIMN HM30JUPOBAHHO WJIM B  OOMNIYI0O DHEPreTUYECKYI0 CHUCTEMY.
Pacnipoctpanenue pa3nu4HbIX TUNOB cTaHIMi. OCHOBHBIE YCIOBHBIE 0003HAYEHUS, IPUHATHIC B
CcXemax TEIJIOBBIX 3EKTPOCTAHIIMIA.

YcnoBHbIE 0003HAYEHUS B TEIUIOBBIX CXEMax 000PYAOBAaHUS U YCTPOMCTB.

[TapoBoii koTen Gapabannbiid. [TapoBoit koTen mpsMoTouHbIi. [laponeperpeBarens MepBUYHBIMH,
npomexxyTrounslid. IlapoBas TypOuHa ¢ nmpotuBogasineHueM. [lapoBas TypOuHa ¢ KOHAEHcCAMEH
onHonunuuApoBas. [lapoBas TypOuHa ¢ KOHIEHCAIMel, ABYXIHJIMHAPOBAS C OJHOMOTOYHBIM
[H/I. ITapoBas TypOuHa C KOHAEHCAIMEH, TPEXIMIMHIPOBAS C MPOMEKYTOYHBIM MEPErpEeBOM
nmapa, c¢ asyxmnotoudeiM [[HJI. IlapoBas TypOuHa ¢ KOHACHCAIlMEH W pPEreHEPaTUBHBIMH
orOopamu mapa. I[lapoBas TypOWHA ¢ KOHACHCAIMEW W pETyIUPYeMbIM OTOOpOM Tapa
onHomuIuMHApoBass. To ke ABYXIMIMHIpOBas. OIEKTpUYeckuil reHeparop. Typboarperar,
COCTOSIIIMKA M3 JBYXUWIMHIPOBOM TypOMHBI (C KOHJAEHCalUeH, pEreHepaTUBHbIM U
peryliupyeMbpIMH  OTOOpaMH  Iapa) U OJJEKTpHUYecKoro reHepartopa. (CmemuBaromuit
nogorpesatenb. Jleadpatop. [IoBEepXHOCTHBIA TEIUIOOOMEHHHUK: TApOBOJSHOMN, BOJIOBOJISHOM
nojorpesatenb (oxiaaurens). Vcmapurtens, mapooOpaszoBarenb. Pacmmpurens (cemapatop)
MPOJYBOYHON (KOTJIOBOM) BOJABI, TOPSYEro JpPEHAXa; paciiMpuTenbHblii  6adok. bax
(IpeHaKHBIM, XUMUYECKU OYMILEHHOW BoAbI U T.1.). Hacoc nenTpobexubiit. CTpyiiHbli Hacoc
(oxexTop). Pemykrop (mpoccenpHbiii kianan). Ilapooxmaautens. TemnoBoil mOTpeOHTENb.
Bentuns, 3anBmwkka. OOpaTHblid kinanaH. [IpenoxpaHUTENbHBIM KianaH ¢ BBIXJIOMHON TPYOO.
KonnencaroorBomuuk. Perynarop nuranus (ypoBHs). Jpoccenbhas maioa.

Tema 4. YcTpoiCTBO 1 TEXHHYECKHE XaPAKTEPUCTHKH KOTJIOB, TYPOMH U MX
BCIIOMOraTeJIbHOr0 000py10BaHUS

A. Kotioarperarsl naponpouspoaureabHOcTbi0 500-2500 1/4

Tonkum wm mnpoumecc cropaHus TtonauBa. lIpeBpameHue XUMHYECKOH DHEPruu
TOINJMBA B TEMJIOBYI dHEpTrui0. OCHOBHBIE BUABI TONOYHBIX IPOLECCOB.

Bunel Tonok ans AKUAKOro, ra3000pa3HOro U TBEpPAOro (MbLIEBUAHOIO) TOIUIMBA, KOHCTPYKIIUS
TONIOYHOM KaMepbl; OTKPBIThIE TONKH; TONKU C MEPEKUMOM; TONKU C IUKIOHHBIMU
MIPEITONKAMU, BUXPEBBIE TOMKH.

IIpumenenue Tonok ¢ nepexxumoM npu cropanuu Alll. IIpuMeHeHne UKIOHHBIX IPEATONOK Ha
ra3oMasyTHbIX KOTJIaX. 3aXWUraTellbHbIIl Mosic, ocoOble TpeOoBaHMS K HEMY B TONKax C
MIEPEIKUMOM.

HenocraTku TOMOK ¢ epeXKUMOM.

PacueTHble XapaKTEpUCTHUKUA TOMOYHBIX YCTPOWCTB; TEIJIOBash MOIIHOCTb TOMKH, YAEJbHAs
Harpyska Tonku. O0pa3oBaHue IIJIaKa B TOTKE U €0 yajeHue (Cyxoe U KUJKOe).

O} PexTUBHOCTD BBIX0/1a KUAKOTO IIJIaKa B 3aBUCHMOCTH OT HArpy3Ku; HAKOIJICHHE IIIJIaKka MpU
MOHM>KEHHOM Harpy3ke, pe’KuM MOBBILIEHHS] HATPY3KH NPY HAKOIUIEHUH IIJIaKa.

I'openku, MX KOHCTPYKIHS M NPOU3BOAMTENBHOCTh. TypOyleHTHbIE TOopenku. MHOrospycHoe
pacnosoxeHue ropesnok. KOHCTpyKIMS BBIXOJHBIX MAaTpyOKOB TOpPesoK, oOropaHue HacaiokK.
[TeinerazoBsle ropenku. COpoc 3ambUIEHHOrO Bo3Ayxa. l'azomasyTHble Topenku. [‘a3oBbie
TOpeNIKM — KOHCTPYKLUMS M JKcIyatanus. MasyTHele QopcyHku. PerymupoBanue
MIPOU3BOIUTENILHOCTH TOpeoK. ['openku 60nbIIol MPOU3BOAUTEIBHOCTH U UX MPEUMYILECTBA.
["a30BbI1 35IEKTpO3anaJIbHUK.

Ilepenaya Teruia B TONKE M Ia30X0/1aX MOBEPXHOCTU HarpeBa. IIpoayKThl MOJIHOTO ¥ HEMOJIHOTO
cropanus. TeopeTnyeckn HEOOXOIUMOE KOJHMYECTBO BO3MyXa sl cropaHus. JlefcTBUTENbHOE
Kon4yecTBO Bozayxa. KoadduimeHnTsl M30bITKAa BO3JyXa MPH pa3HbIX BHJAX TOIUIMBA U Ha
pa3HbIX pexxuMmax. Peakuus ropenusi. KoHTposb 3a mporieccoM MOJHOTO CropaHusl.

ConepxaHue YIJIEKUCIOTHI M KHUCIOPOAAa B YXOJIIMX ra3ax M CIOCOOBI UX H3MEpPEHHs.
Oco0eHHOCTH CKUTAaHUS PA3IMYHBIX BUJOB TOIUIMBA U COBMECTHOE CXKHUTaHUE JBYX BUJOB (ra3 u
Ma3yT; ra3 M TBEPJO€ TOIUIMBO; Ma3yT U TBEPJOE TOILUIUBO).
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bananc Temna B kotie. YpaBHeHUe TemioBoro OanaHca. Buabl moreps Teruia B kotie. [lorepu
Teria ¢ yxoxsmmmu razamu ((2 ). Ilorepu Temma ¢ xumHemoxorom ((3); MOTEpPH Temia ¢
MEXHEII0KOroM ((4 ); MOTEpU TeIia OT HAapYKHOIO OXJIAXICHHS BO BHEUIHIOW cpeny (s);
oTepu C (PU3MYECKMM TEIJIOM IUIAKOB. 3aBUCHMOCTb IOTEpPh TEja OT BHJOB CXKUIaeMOTIO
TOIJIMBA M Jp. (pakTOpoB (CrOCOO NUTAKOYAAJICHHS, KOHCTPYKIMS TONKH, W30BITKH BO3IyXa,
IIOBEPXHOCTEN HarpeBa, Harpy3ku u Ap.). McnaputenbHas cnocoOHOCTh M pacxo] TOIUIMBA.
KoaddutmeHT mone3noro qeiCTBUS MO IPSIMOMY U 0OpaTHOMY OaaHcy.

Tunsl koTiI0B. OCHOBHBIE XapaKTEPUCTUKH KOTJIOB TEIIOIHEPTEeTUUECKUX yCTaHOBOK. KoTiel ¢
€CTeCTBEHHOM 1upKyssinueil. IIpsMoTounsle komiibl. Cxema pa3MelieHUs] KOHBEKTUBHBIX U
paZvallMOHHBIX IOBEPXHOCTEW HArpeBa.

bapabannbie koTibl. OCHOBHBIE MapKH KOTJIOB, UX KOHCTpyKuMs. [loHsATHME O HUPKYISILMM;
LUPKYJSILUOHHAS CXEMa KOTJIOB; KOHTYpP €CTECTBEHHOM LHPKYJSALUU; IIOJE3HBIM HaIop;
KPaTHOCTb W CKOPOCTh LHUPKYJSIHMM; TPUYMHBI HapyIIeHUS UUPKYyIsiuuu. bapabassl,
obecrieyeHne MX HAJEKHOCTH B SKCIUTyaTauuud. MeToasl mporpeBa 06apaOaHOB IpHU IyCKe
KOTJIOB. MeTOIbl BBIICPKUBAHUS JOMYCTUMBIX Pa3HOCTEH TeMreparyp Bepx — Hu3 OapabaHa npu
IIEPEMEHHBIX pekuMax. Meroasl mporpeBa OapabaHOB npu Iycke KoTiioB. CenapallOHHbIE
YCTPOMCTBA.

[IpsiMOTOYHBIE KOTJIBI JOKPUTHYECKOTO AaBiieHUsA. CXeMbl, KOHCTPYKIIMM U NPUHLUIHAIBHBIE
oTauuust oT OapabaHHBIX KOTIOB. [IpenmymiecTBa M HEAOCTaTKU MPSIMOTOYHBIX KOTJIOB.
HaummenoBanue, pasMenieHMe M Ha3HA4CHHME  paA3IMYHBIX  IIOBEPXHOCTEM  Harpesa.
PerynupoBanue temnepaTypsl napa BrpsickoM. O01yBKa IOBEpXHOCTEN HarpeBa U pacliaKoBKa
komia. IlepexonHas 30Ha M TMIPOJUMHAMMKA KOTJIOB JOKPUTHUYECKOTO M CBEPXKPUTHYECKOTO
naBieHus. Mertamul noBepxHOcTel HarpeBa. OCHOBHBIE MapKH KOTJIOB JUISl CKUTaHUSA OypbIX
yIJeH, ra3a 1 Ma3yTa, uX KOHCTPYKLUS.

HaznaueHne ¥ KOHCTPYKLMSI BCTPOEHHOI'O pPAacTONOYHOIO Y3Jla: BCTPOEHHBIE 3a/IBHKKH,
PacTONOYHBIN cenapaTop, IpocceiabHble yecTpoiicTBa. [lapoBoasiHas cxema koTioB. ObecneueHue
YCJIIOBUM TEILIOBOTO IEpEMELICHUs IaHeNeu M 3KpaHoB. IlepexoaHas 30Ha M €€ Ha3HAYCHUE B
KOTJIaX JOKPUTHYECKOIO AABJICHUS.

[IpsiMOTOUHBIE KOTJBI CBEPXKPUTHUYECKOTO JaBieHHs. OCHOBHBIE NOHSTHS O TPAMOTOYHBIX
KOTJIaX CBEPXKPUTHUYECKOTO JaBicHMs. VX MpUHLMINAIBHOE OTIMYNE OT NMPSMOTOYHBIX KOTJIOB
JNOKpUTHYeckoro JnaBieHus. Kputudyeckoe cOCTOSHUE JKMJIKOCTH. 30HAa MaKCHUMaJbHOM
TeII0oeMKOCTH.  OCHOBHBIE ~ OCOOCHHOCTM  KOHCTPYKLMHM M KOMIIOHOBKM  KOTJIOB
CBEPXKPUTHYECKOTO JaBICHHUS.

OTteuecTBEHHBIE KOTJIBI CBEPXKPUTHUECKOTO JaBieHus ans cxuranus Alll, kameHHoro, Oyporo
YT, ra3a u Ma3yTa.

KoHCTpYKIIMM TOMOYHBIX 3KPaHOB, OOecreueHHe HaJeKHOM paboThl HMXKHEH paauallmOHHON
yactu komiia HPY. VYcnosus pabotst HPY u ux HameXHOCTh MpU pa3inyHON KOHCTPYKIIUU U
KOMIIOHOBKE TOINOYHBIX JKpaHOB. OTKa3 Ha psie KOTIOB OT CIELUAIbHBIX IOBEPXHOCTEU
HarpeBa 30Hbl MAaKCUMaJIbHOM TEIIOEMKOCTH (II€PEXOIHOM 30HBI).

BepTukanbHble M TOPU3OHTAIBHBIE IMIMPMBL. J[pEHUPYEMOCTh pagUallMOHHBIX MOBEPXHOCTEU
HarpeBa M mupM. Ha3HaueHue M 0COOEHHOCTH pPabOTHl OOBA30YHBIX 3MEeBUKOB. KoTibl ¢
ra3oIuIOTHBIMU 3KpaHaMu. [IpuMenenue HanayBa.

I'mppaBnuueckass paboTa KOHTYpPOB C €CTECTBEHHOW U TMPUHYAUTEIBHOW ITUPKYJISIIHCH.
OcHOBHBIE ONpeeeH s, IBIKYIUI Harmop padodero tena, TpyObl C BOCXOIAIINM U OMYCKHBIM
IIOTOKOM IapoBOASIHOW cMmecHu. [IpocTeie M CIOXKHBIE KOHTYpPHl €CTECTBEHHOW UUPKYJIALMH.
CxemMa MHpOCTOrO IMPKYJISIUOHHOTO KOHTYpa W CIOXHOro. MaTepuaibHbI OajgaHC BOJBI.
KpatHocte nwmpkynsauuu. [IpumepHble 3HadeHHMs KpPaTHOCTH IMPKYJISIUU. BpicoTa TOUKH
3akunanus. [lonesnsiit Hanop. CompoTHBIEHHE OMYCKHBIX TpyO. OmnpeseneHne BBICOTHI TOYKH
3akunanus. OnpeneneHue ABMXKYIIEro Hamopa obOorpeBaeMmbix TpyO. CompoTuBieHue
MOJIbEMHBIX TpYyO. PacueT UpKyIAIUN B IPOCTOM KOHTYpE.

[Tokazarenn HaJEKHOCTH €CTECTBEHHOM NMPKyIsuuu. llpenenbHO IOMycTUMOE 3Ha4YeHHE
KpaTHOCTH LUpKyasanuu. (Cxema KOHTypa €CTECTBEHHOW LHPKYIAUUU. OINpOoKHIbIBaHUE
uupkynsuuu. Hapymenue B pabote onmyckHbix TpyO. OOpa3oBaHue Mapa B OMYCKHBIX TpyOax
BCJICJICTBHE MAJICHUS JaBICHHUS BO BXOJAHOM cedeHUU TpyOw! (kaBuTauus). [lonananue mapa u3
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6apabaHa KOTJIa B OITyCKHBIE TPYOBI.

OnpeneneHne HAIAEKHOCTH LUUPKYJALMM NP HECTALMOHAPHOM pexuMe. Ilanenue naBneHus B
IUPKYIALUOHHOM KOHType. [loBbIlleHME NaBiieHUS B LUPKYISALIUOHHOM KOHType. CrocoOsl
MOBBILICHUST HAJEKHOCTH €CTEeCTBEHHOW Iupkyisinuu. [lapooOpasyromniye skpaHbl KOTIIOB C
ecTeCTBEHHOM 1mpKymsauueil. I[lapooOpasyiomme SKpaHbl KOTJIOB C  NPHHYAUTEIBHON
HUPKYJsued. DKpaHbl C TOPU30HTATBHBIMU, CIIA00HAKIOHHBIMU, BEPTUKAIBHBIMU U MOABEMHO-
OITYCKHBIMH TPYOaMHU.

[IpomexxyTounslii HarpeB napa. HazHaueHne npomMeXKyTO4HOro HarpeBa napa U SKOHOMUYECKas
nesnecoobpasHocts. OCHOBHBIE MOHATHS O KOHCTPYKIMHM IpOMIIEperpeBareieil: IHPMOBBIX,
KOHBEKTHBHBIX. OCHOBHBIE CLIOCOOBI pEryJIMpOBaHUs TApaMeTPOB IPOMIIEPErpeBa.
Bozngyxononorpesarenu. Tumbel BO3gyxomojorpeBatenieili: TpyOdaTrble M pereHepaTHBHBIC
Bpaljalolyecs; MX OpeuMylectsa M Hegoctarku. KOHCTpykuMsi — pereHepaTHBHBIX
Bpataromuxcs soayxomnoaorpesareneii (PBII), ynnoraenue PBIL. [1ytu cHM>keHust npucocoB u
nepetrokoB Bozayxa B PBII. 3amura PBII ot koppo3uu. Ouunctka PBII.

Kanopudeps! B ra3oMa3yTHBIX KOTJIAX, UX HA3HAUYEHUE U KOHCTPYKIIHS.

OO6mypoBKa KOTJIOB (CT€H, TOIOYHOM KaMepbl, MOTOJIOYHOTO MEPEKPHITHS, XBOCTOBBIX
IIOBEPXHOCTEN ), €€ Ha3HAUEHUE, KOHCTPYKIMs. Mephl 110 IpeJoTBPAICHUIO IIPUCOCOB BO3/1yXa
4yepes 00OMYpPOBKY.

VYcrpoiicTBa JUIsi Hapy)KHOM OUYMCTKH TOBepxHocTed HarpeBa. (OOayBOUHBIE amnmnaparsl,
npobeouricTka (MCHONB3ylomas njias palOoThl CKAThli BO3AYyX M Map), BUOPOOUMCTKA; UX
Ha3HaY€HHUE, KOHCTPYKLHSA, 001acTh IPUMEHEHUS U PEKUMBI IKCILITyaTaliu.

Tsro-nytbeBoe 000pyAOBaHME, THUIBI, KOHCTPYKIUS, OCOOEHHOCTH pPabOTHI, pPEryIMpOBaHUE
IIPOM3BOJIUTENILHOCTH U HAIlOpa, 30J0BOM U3HOC ABIMOCOCOB. OUMCTKA ABIMOBBIX I'a30B OT 30JIbI
U CEpHUCTOrO aHTUApPUIA, KOHCTPYKIUS SJICKTPO(UIBTPOB, WX MPHUHIMI PAOOTHI, PEKUMBI
pabotsr, KI1/1, BiussHEE MX pabOTHI HA HAJIEKHOCTh JBIMOCOCOB.

Cucrema NBUICIPUTOTOBIEHUA. THUIOBBIE CXEMbI MBUICTIPUTOTOBIEHUS. [IpUMeHsieMble THUIIBI
MEJIBHUI] B 3aBUCUMOCTH OT BUJA YTJIS: IIapoBble 0apaOaHHbIE MEIbHUIIBI, IIAXTHBIE MEITLHUIIBI,
CpeIHEXOA0BbIE MENBHUIIBI. PeKuM dKCIUTyaTaliuu METbHUL. MeToAbl OTy4YeHHs] HEOOXOAUMOMN
TOHUHBI TOMoJIa. BpIOOp panuoHanbHOW TOHMHBI IIOMOJA, IIYTH CHIDKEHUS pacxoja
NEKTPO’HEPTMM  Ha  IbpulenpuroroBieHue. Iluratenn  npud, TUNOBL,  KOHCTPYKLUS.
beccrynienuaroe perynupoBanue. PexumMbl paboThl.

HInakoypansdoomue W 30J0yJAIAIOLIME YCTpoHCTBA. MeXaHWyeckue W THAPaBIMYECKHE
[UTAKOYJAJISIOIINE YCTPONCTBA. 3010y JaNISIONINE YCTPOIMCTRA.

OOGopynoBaHue M COOpYKEHHs i ruapaBindeckux cucteM. lllnakoapoGuiku. barephsie u
nutamMoBble  Hacochl. I'mapoanmapatsl MockanbkoBa. Hacockl CMBIBHBIE, OpoOIIalOIUMe H
npenaxuble. Komnencaropsl. Comsa cMbpIBHbIE U TOOyAUTENbHbIE. KpaHBbI.

I'unpaBnuueckue cucrembl. CamoreuHass cucrema. Cucrema ¢ OarepHbIMH U IUIAMOBBIMH
HacocamMu. Cucrema c¢ anmaparamMu MockanpkoBa. CuctemMa ¢ 30J00TCTOMHUKAMH H
nutakootrcroHukamu. [TaeBMoraupaBnuueckue cuctembl. Crycrutenu [oppa. Kanamsi.
CoBMecTHOE M pas[eNbHOE yAaJeHHE ILIJaka M 30Jbl. Pa3sOMKHYTBIM M 3aMKHYTBIA LIUKI
CMBIBHOM BOJIBI.

[TynsnonpoBobel. OTIOXEHHUST B TPYOOIPOBOJAX T'HIPO30JIOYAAJICHUS U OCBETJIIEHHE BOJBI Ha
OTBAJIAX.

Hcnonp30BaHue 11aKa U 30161

[IneBMaTuyeckoe 3ojoyAajieHHe, OTOOp 30Jbl JUIS HCIOJNb30BaHMS, TEXHUYECKHE W
SKOHOMMUECKHE pacdeTbl. CHCTEMBI ITHEBMO30JIOYJAJIEHNs. BakyyMHOE MHEBOMO30JI0yaJiCHHE.
BakyymHOHanopHoe naeBmo3onoyaaieHne. [IHeBMo3010ynanesne ¢ a3poaoTKaMu.

b. Typo6oarperarsl eauHu4HOi MOIHOCTHI0 150-800 ThIC. KBT.

[Ipouecc npeoOpazoBanusi B TypOMHE TEIJIOBOM SHEPTUU B MEXaHMUYECKYIO; HCTEUEHHUE Iapa u3
coneln (MI3MEHEHHE AaBJICHHUS U CKOPOCTHU Mapa, U3MEHEHUE ero TEIUIOCOIepyKaHHsl, KpUTHYECKHE
napameTphl).

IIpoueccel pacupeHus napa B aKTUBHBIX U PEAKTUBHBIX CTYNEHSX; CTENIEHb PEAKIIUH CTYIIEHH.
Pacmmpenue napa B MHOrOCTylieHUaTON TypOHHeE.

Buyrtpennunii — otHocutensHblid KIIJ[ crynenu, orcexa (UMIMHApA); BHUABI MOTEPH TEIIa B

21



TypOuHe (B coruiax, Ha TPEHUE U BEHTWIALHUIO, YTEUKH, C BBIXOAHOM CKOPOCTHIO U 1p.). PaboTa
TypOMHBI TIpH TEPEMEHHBIX pEeXKHUMax. TemaoBble XapakTepucTuku TypOuHbl. Ilporecc
KOHJICHCAIIUM Tapa B KOHJIEHCATOpa, OICHKA COBEPIICHCTBA KOHCTPYKLUHU TPYOHBIX ITYyYKOB
KOHJICHCATOPOB.

Knaccudukanus typousn, ux tumsl. Typounsl s 6mokos 150-800 Teic. kBT.

Koncrpykuusa nuauHapoB TypOUH U UX NMPOTOYHAsA 4acTb. OAHO U JABYXKOPITYCHBIE LIMJIUHAPHI.
MHOTOIMIINHAPOBEIE TYPOUHBI.

Oynnament u (yHnamentHas miauTa. Koncrpykius. OCHOBHbIE Y37bl; TpEOOBaHUA K HUM;
Mmatepuai. CriocoObl KperieHHsI IUTUTHI K BepXHEH GpyHIaMeHTHO pame.

Hunuaapel. Konctpykuus, y3ibl, Mmetaiul. TpeOoBaHUs K YCTaHOBKE HUWIMHIPOB HAa pyHAaMEHTE
U crocoObl KperIeHus: X K (pyHIaMEHTHOH IIUTe; TNepeMeNIeHre IUIMHIPOB MIPU HarpeBaHUH
UX, KOHCTPYKTUBHBIE OCOOCHHOCTH JBYXCTEHHOTO KOpmyca TypOuHbL. KOHCTpyKIHsS pa3beMoOB
WIMHAPOB M CHOCOOBI oOOecreueHus] IUIOTHOCTH (PIAHIIEBBIX COCIMHEHMH LMIMHJPOB.
Hanpasnienus noTokoB napa no UWINHAPaM TYPOUHBI.

HasnaueHnue u KOHCTpPYKIUs ycTpoHcTB misi oborpeBa ¢uanues LIB/ u [[CJl, cxema mogauu
rmapa Ha 000rpeB. DIeKTPooOOTrpeB.

Tepmuueckue HampspkeHUS B JeopManus KOPIYyCOB B 3aBUCHMOCTH OT CKOPOCTH IPOTpeEBa,
JIOTyCKaeMble PAa3HOCTU TeMIlepaTyphl Mapa W MeTajula KOpIyca, TeMIeparyp MO LIMpHUHE
¢anna, MeXTy BEpXOM U HU30M IHJIMHAPOB U JIp.

[IpuuuHBI pa3HOCTEH TeMIepaTypbl MEeTajula BepXa U HU3a KOPIYCOB, a TAaKXKE BIMUSIHHUE HA HEe
KadecTBa TEIUIOBOM M30Jsiiuu U oborpesa (ianues kopiycoB LIBJ] u LIC/I.

[IpyuuHbl KOpPOOJICHUS IIJIMHAPOB TYpOMHBI U MEphl MO €€ MPEeAOTBpallleHHI0. TpemuHbl B
HUAJTUHIPAX TypOUH.

Potopel.  KoHcTpykiusi ~ poTopoB  (AMCKOBBIN,  OapabOaHHBIM,  KOMOMHHUPOBAHHBIH,
LIEIbHOKOBAHHBIM, cBapHOU). OCHOBHBIE JE€Talld  POTOpA: BaJlbl, JUCKH, OINOPHBIE JIHUCKH,
noyyMy(Thl, YIUIOTHUTENbHbIE BTYNIKH. CrocoObl KpersieHUsl AUCKOB Ha Baiy. TpeOoBaHus K
YpaBHOBEUIEHHOCTH POTOpa. BuOpauust poropa Bo BpeMs pabOThl M INPUYUHBI €€
BO3HUKHOBEHHUS; HU3KOUAcTOTHas BuOpauus. Kputuueckoe umcio o60potoB poropa. Temnosoe
pacimpenue poropa npu padbore. OTHOCUTENBHOE CMEIIEHHE poTopa (YKOpOUYeHHE, YITMHEHNE),
€ro U3MEPEHHUE.

KoHCcTpyKTHBHBIE OCOOEHHOCTHM POTOPOB BBICOKOIO, CPEIHEr0 M HHU3KOIO JIaBJICHMUS.
IloBBIIIEHHOE OTHOCUTENBHOE YUIMHEHUE UM YKOPOUEHUE POTOPOB B PEKMMAX DKCIUTyaTallUH,
IycKa M OCTaHOBAa B 3aBMCHUMOCTH OT KOHCTPYKIIMM pOTOpa, MapaMeTpoB Mapa Ha BXOJE U
BBIXOZI€ U3 IMINHAPA. KOHTPOIb OTHOCUTENBHBIX CMEILEHUI POTOPOB.

JHucku. TpeboBaHus K KOHCTPYKIUHU AMCKA U, OCOOEHHO, K UCKaM MOCIIETHUX CTYyIEHEH.

JIMCKM peryaupyouei CTyleH! ¢ HECKOJIbKUMHU psilaMu pabovMX JIOTIATOK.

Crioco6bI mocaku pabovynx JIOMATOK B JUCKAX.

JlonatouHblil anmapat. YcioBus paboThl JIONMATOYHOrO ammapara. Pabodne u Hampasisiolue
JIOTIATKM; MX KOHCTPYKTUBHOE BBINOJIHEHUE. Pa3nuuus Mexay JiomaTKaMu akTUBHOM H
peakTHBHOH cTyneHell. [TakeTsl J0MaTOK; KperieHue JIONMaTok Mexay coboi. banmax ymomarok
(JIeHTOYHBINM, MPOBOJOYHBIN, BTYJIOYHBIM) M HUX  pacHOJIOKEHUE; KpeIuleHue OaHmaxa K
nonatkaM. OcoOble ycnoBHs pabOTHl JIONMATOK IMOCIEIHUX CTYNEHEeH M XapaKTepUCTHKA
MOCIEAHUX CTYNEHEH HMU3KOTo [aBJCHHS; HANpsDKEHHUS B PA3JIMYHBIX CEUEHUSX JIOMATOK.
Bubpanus nonatok. CoseBoit 3aHoc npotounoit yactu. Kontpons 3a HuM. CriocoObl MPOMBIBKH
TypOHUHBI [TOJ1 HATPY3KOil.

Huadparmel 1 comna. Ha3nauenuwe, ycnoBus pabothl.  KoHcTpykuust comen (KOBaHHBIE,
LITaMIIOBaHHbIE, CBapHbIe). KOHCTPYKIMS COIMJIOBBIX KOpPOOOK Ha BXOJ€ Mapa B TYpOUHY; HX
pasmelieHre u cnocoOb! kperieHust. KoHcTpykuus 1 Matepuan auadparm (cranbHble, KOBaHHbIE
U CBapHbIE, YYT'YHHbIE CO CTaJbHBIMU COIUIaMU U 1Ip.). llporu6 nuadparm, KOHTPOJIb 3a HUM.
PaznenurensHble 1uadparmol.

VYmnotHenus. MIx  HazHadenwe. Buael  ymuioTHeHM#  (KOHIEBbIE, POMEXYTOUYHBIE-
nuadparMeHHbIE).

KoHcTpykIusg yIUIOTHEHMM — aKCHAJIBHBIX M pPaJualbHBIX. YIUIOTHSAIOMIMK Map B CHCTEME
KOHLEBBIX YIUIOTHEHMH. Cxema, cOCTaB M KOHCTPYKIMSI CUCTEMBI; PEryJISTOp OaBJICHUS
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YIJIOTHSIOMIETO Tapa, CaJbHUKOBBIM OXJIAJAWUTENb, 3KEKTOPHl OTcoca JaOWPHHTOBOIO mapa.
Hcnonp3oBaHnne Temia W3 CXEMbl YIUIOTHEHHMI. OKCIUTyaTalMsi CHCTEMbl. PerynupoBanue
JTaBJICHUS I1apa B KOHLIEBBIX YIUIOTHEHMSIX.

[Topmunuuku. OnoOpHBIE, YHIOPHBIE W OINOPHO-YNOPHBIE MOAIIMIIHUKY; WX Ha3HAYCHUE.
KOHCTpyKTMBHOE  BBIOJIHEHHWE  MOALUMIIHUKOB;  JKECTKME,  CaMOYCTaHaBJIMBAIOIIHUECS,
CerMEHTHbIe, IpeOeHuYaThle, KOMOMHHMPOBAaHHbIC MOAIMMHUKA. OCHOBHBIC Y3/bI WU JAETAIU
NOMIMIMITHUKOB. KpermieHne kopmyca OHNOPHOTO MOAIIMIHMKA K IMJIMHAPY W (YyHIAaMEHTHON
pame. IlepeMenienne kopiyca IOJUIMITHUKA COBMECTHO ¢ LIUIMHAPOM WIH OTAEIBHO OT HETO BO
BpeMs paboOThl TYypOMHBI. YTeuka Macia M ero oOBoAHEHHE. YIIOTHEHHE Bajla, MPOXO/SIIETO
yepe3 KOpIyC MOAMUITHUKA; MAacJI03allUTHbIE KOJIbI[A, OTPasKaTeNId U NapOOTOOHHBIE KOJIbIIA.
PacrnionoxeHre MOAIIMIHUKOB HA OJOYHBIX TypOWHAX. YTOpPHBIE MOMIIMITHUKU. 3aBUCHMOCTD
OCEBBIX yCHUJIMU B TypOMHE OT Harpy3ku. BimstHue Ha oceBbie ycmius B TypOuHax K-300-240
nepexona ¢ I[ITH na IIOH u nHao6opot, konnuectBa BKItoueHHBIX [IB/]. Pene oceBoro casura
(TpuHIMI, cXeMa, HACTPOUKH ).

[TpuunHbI MOBBIIIEHU BUOpai. Mepsl 10 €€ YCTPaHEHHUIO.

CoenunuTtenbHble My(QTHl U BaJIONOBOPOTHOE ycTpoicTBO. Haznauenue mydt. TpebGoBaHus k
COEIUMHEHUSIM BajJoB TypOoarperara. BiusHue KauecTBa COEIMHEHHS BaJIONOBOPOTAa Ha
BUOPOXapKTEPUCTUKY TypOoarperata. TUIBl M KOHCTPYKIMHM COCIUHUTEIbHBIX MY(T: )KECTKUE,
rubkue, moyruokue. CriocoObl KperuieHus TOTyMy(PT MKy COOOH.

Ha3nauenue BanonoBOpoTHOro ycrpoicrBa. Cxema pabOThl M KOHCTPYKTHBHOE BBINOJIHEHHUE
BaJIONOBOPOTA. THXOXOMHBIE M OBICTPOXOAHBIE BaJOMOBOPOTHBIE YCTPOMCTBA, TEXHHUYECKAs
000CHOBAaHHOCTb IPUMEHEHHUS OBICTPOXOJHOI'O BaJIOIIOBOPOTA.

BanonoBopoTHble yCcTpOHCTBa COBETCKMX TYpPOOCTPOMTENBHBIX 3aBOJOB, HUX TEXHUYECKHE
XapaKTEPUCTHUKH.

Macnsaas cucrtema. (Cxema MacinocHaOkeHuss TypOoarperara. [ JlaBHBIM — MacjOHAcoC.
Ha3naueHue KOHCTPYKIMS OCHOBHBIX Y3JIOB CHUCTEMbI MAacCIOCHA0)KeHHUs (HAcOChl, Macio0ak,
MacJIOOXJIQIUTENN, (WIBTPHI, PEAYKIMOHHBIC KIAaHbI, KEKTOPBl U Jp.). PerymupoBanme
paboThI CUCTEMBI MacIOCHAOKEHUS (JIaBICHUS U TEMIIEPATYPBhI).

Paznenenune macimocucTeMbl arperara Ha JBE CaMOCTOSITENbHBIE CHUCTEMBI (CUCTEMY CMa3KH
NOJIIMITHUKOB M CHUCTEMY pEeryjIMpoBaHHUs); 3aMeHa TypOMHHOIO Macjla B CHUCTEME
peryJiupoBaHusl IpyruMH pabOYMMK areHTaMH (MBBHUOJIb, KOHIEHCAT).

Macnsnas cucrema Typoun 150-800 Ttbic. kKBT. OcoOeHHOCTH MacioCUCTeMbl OJIOKOB.
OObenuHeHHass MacisHas cucrema OCHOBHOM TypOMHBI M MUTATeNbHBIX TpPyOO- H
NEKTPOHACOCOB. Mepsl 10 MPENOTBPALLEHUIO 3aBO3IyIINBAaHUS MacIa.

JlpoccenbHOE M COIJIOBOE pErylIMpOBaHHE, MX MpeuMyllecTBa U HEAOCTaTKH, 00JacTb
IIPUMEHEHHUSI. XapaKTEPUCTUKHA MaCIOPACIIPEAEICHUS.

Cucrema mnapopacnpezeneHuss M peryiaupoBaHusi. KoMIoHOBKa KiamaHOB Yy TypOUHBI.
Ilepenycknbie TpyObl. KoHCTpykuus kiamaHoB (OJHO- W JABYXCEAEIbHBIE, PIOMOYHBIE,
pasrpy’KeHHble U HepasrpykeHHble). Ha3nauenuwe 3amuTHbIX KOXyxoB 3a [ m I
PeryaupyroInuMH Ki1anaHaMu TypOuH. TpeOGoBaHus K INIOTHOCTH KianaHoB. CriocoObl MPOBEPKU
IJIOTHOCTHU KJIAIIaHOB.

[TpuHnMnHManbHas cXema peryaupoBaHMs KOHJCHCAIMOHHBIX TYpOMH C MPOMIIEPETPEBOM Iapa.
Cucrema perynupoBanusi TypOuH. PabGouas >xuakocTs (Maciio, UBBOJIb, KOHJeHcaT). Cxema
napopacnpeneneHus. BinsHMe  BEIMYMHBI  OTKPBITUSL — PETYIMPYIOIIMX  KJallaHOB — Ha
SKOHOMUYHOCTb.

KoHncTpykuus perynstopa ckopocTH. IIpoMeXyTOUHBIE 31€MEHTBI CHUCTEMBI PETYJINPOBAHUS
(30JIOTHMKH, CEpPBOMOTOPBI, CHHXPOHU3AaTOp, OTPAaHUYUTENIb MOIIHOCTH). Perynstop maBneHus
«1o cebs». Ero HazHaueHume M KOHCTpYKUHUs. B3anmopelcTBHE Y37I0B PEryJIMpPOBAaHUS IPH
M3MEHEHUU Harpy3ku TypOuHbl. OCOOEHHOCTH 3KCILTyaTalluid CUCTEMbI PEryJIupoBaHus TypOUH
B 3aBUCUMOCTH OT paboueil )KUJAKOCTH.

Cratuyeckas XapaKTepUCTHKA peryJupoBaHus, CTETEHb HEPaBHOMEPHOCTHU u
HEYyBCTBUTEIBHOCTb. VX BIMsHHME HAa YCTOHYMBOCTb paboOTHl TypOUHBI B ceTH. PaboTa cuctemsl
perynupoBaHusl pU OJUHOYHOM U NapasuieabHONU paboTe TypOUHBI ITOJ1 Harpy3KOH.

CHsATHE CTaTHCTUYECKON XapaKTePUCTHKHU peryiupoBaHus TypOuHsl. [lepuoanunocts mo I1TD.
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OnbITHI Ha XOJIOCTOM X0y U IIPU HAarpy>KEHUH.

JluHamMu4yeckass  XapakTepUCTUKa  peryjJupoBaHus  TypOWHBI,  JONyCTHMas  BEJIMYMHA
JTMHAMUYECKOT0 3a0poca npu cOpoce Harpy3KH.

3amura TypOMHBI OT MOBBIILIEHHS YUCIa 000POTOB. MeTO bl MPOBEPKU U HACTPOMKH aBTOMATOB
0€30MaCHOCTH, UX TIEPUOJUYHOCTb.

OnexkTpuyeckas MpUCTaBKa PEryJMpOBaHUs TypOMHBI, KaK OAMH M3 OCHOBHBIX Y3JIOB CHCTEMBI
perynupoBanus MOIIHbIX TypOuH. EE Haznauenue m mpunuun neiictusi. Tpebosanus [1TO k
Ha/IeXHOCTH pabOThI peryaupoBaHus TypOuH. MeTobl U CPOKU IIPOBEPKHU €€ PadOTHI.

Cuctema 3amutel. OcHamienue TypOuH ((0COOCHHO TypOMH OONBIIMX MOIIHOCTEH, MMEIOIINX
CJIO’KHYIO U Pa3BUTYIO TEIUIOBYIO CXEMY) CUCTEMOM 3aIUTHI.

Ha3nauenue aBTOMATHKH, 3allUThl, OJOKUPOBKM M CHTHAIM3ALUU MApaMETPOB PaOOTHI
OCHOBHBIX Y3JI0B TypOOycTaHOBKH. TpeboBaHus K paboTe TEIIOMEXaHUYECKHUX 3aLUT TYpOUHBI.
[IpenynpenurenbHas cUrHajlu3alys, BEIUYMHBI YCTAHOBOK CpadaThIBaHUS IIPENyNpPEAUTEIbHOM
CUrHaJIM3auuy. Jloruueckas nocie0BaTebHOCTh pabOThI MPeAYIPEAUTENbHON CUTHATU3AUH U
3amuThl. [IpyHIMIIMAIBHOE YCTPOWCTBO NEPBUYHBIX IPUOOPOB 3alUTHI, CXE€Ma JEHCTBUS
3aIIUTHI B LEIOM. BBICTpOAEHCTBUE TEINIOMEXaHUUECKHUX 3aIUT.

[IpuHuunuanpHas cxema AEMCTBHS 3aIIMT, OTKIIOYAIOLMX TypOMHY OT HapONpOBOJOB: IpU
IIPEEIbHBIX OTKJIOHEHUSX IIapaMeTpPOB CBEXKEro Ilapa, IpU OCEBOM CABUIE pOTOpa, IpH
HEJIOCTATOYHOM JaBJICHUU Macja Iepe] NOAINITHUKaMU, IIPU TOBBIILICHUH 1aBJICHUS B I1apOBOM
IIPOCTPAHCTBE KOHJIEHCATOpa (II0Tepe BakyyMa), IIPH MOBBIIIEHUN CKOPOCTU POTOpa U Jp.
[lonsiTe o nelcTBUTENBHONM U JIOKHOM paboTe 3aumuThl. HemomycTMMOCTh BMELIATENbCTBA
IepcoHaja B paboOTy 3alIUT WIM OTAEIbHBIX YCTaHOBOK. MeETO/bl HCHBITAHMUS 3alUT, CPOKH
UCIBITaHUS.

Konnencannonnas ycraHoBka. HasnaueHme u kpaTkoe onucaHue ycTaHoBku. (Cxema
KOHJICHCAIlUOHHOW ycTaHOBKH. CxemMa KOHJIEHCAIlMOHHON YCTaHOBKHM IHEPro0JIOKa U OCHOBHBIE
JJIEMEHTBI, BXOJ WU BBIXOJ OXJAXIAWOLIEH BOIbI, JUHUM OTCOCA BO3QyXa K DHKEKTOpam,
IUPKCUCTEMBI W W3 TMAapoOBOr0 IPOCTPAHCTBA, COOPHUK KOHAEHCATa C Ji€adpalOHHBIM
YCTPOMCTBOM, KOHJEHCALlMOHHBI HAacoC, OTBOJ KOHJEHCaTa M3 COJEBBIX OTCEKOB Ha
00€eCCONMMBAIOIIYI0 YCTaHOBKY, BO3BpaT KOHJEHcaTa Iocje 00eccoNMBarolled yCTaHOBKH,
nobaBka 00eccoleHHOM Boabl B IIMKA, cOpoc oT BPOY, koHzneHcaT Ha BIPHICK B MapocOOpCHOE
YCTpOWCTBO, aBapuiiHbId cOpoc apenaxka u3 [IHJI, peuumpkymsiius koHaeHcaTta, cOpoc OT
TUIpO3aTBOpa IPEHAXKEH, Iap Ha 1€adpalliOHHOE YCTPONCTBO, OIIOPOKHEHNE KOHIEHCATOpa

u 1.1. KoHcTpykius koHneHcaropa. KpaTHocTh oxnaxaeHus. TeroBoi OanaHc KOHAEHCATOpa.
3aBUCHUMOCTh TEMIIEPATYpPHOTO Hamopa OT TeMIepaTyphl OXJIXKAAIOMICH BOABI M MapOBOM
Harpy3ku KoHjeHcaropa. HasHaueHne u yCTpONCTBO IyCKOBBIX, OCHOBHBIX BOJISIHBIX U ITAPOBBIX
KeKTOpoB. DAKTOPHI, BIMSIIONINE HA BEITUYMHY Pa3pekeHUs B KOHAeHcartope. BozaymiHas u
THJIpaBIMYECKas IUIOTHOCTh KOHjeHcaropa. CrmocoObl OTHICKAHUS MPHCOCOB (OMPECCOBKA,
TAUIOWTHBIA TEeYeHCKaTellb U Jp.). HopMbl BO3AYIIHON TUIOTHOCTH M CIOCOOBI €€ MPOBEPKH.
[TepeoxitaxaeHne KOHACHCATA M MEPBI €r0 TIPEIOTBPANICHHUS.

3arpszHeHue TPyOOK M TPYOHBIX JOCOK M METOJbI UX OYHMCTKH Ha XOAy IMPHU MOHUKEHHBIX
Harpy3kax M B EPHOJ] peMOHTA. THUIIBI U YCTPOMCTBO BOJIOOYUCTHBIX CETOK. OTIOKEHHE HAKUITU
Ha TpyOKax KOHJCHCATOPOB M MEPHI ee MpenoTBpaiieHusi. Opranndeckue OTI0KEHUs B TPYOKax
KOHJIEHCATOPOB M BOJOBOJax U Oopbba ¢ HUMHU. KOHCTpYKIHMS KOHAEHCATHBIX HACOCOB.
BepTukanpHble M TOpHU3OHTaJIbHBIE HACOCHL. [IpeMMyIECTBO M HEAOCTATOK BEPTHKAIBHBIX
HacocoB. bmounas oOeccommBaromass ycraHoBka bOY. Cxemsr BiitoueHus bOVY.
[upKkynsinoHHBIE HACOCHI, KOHCTPYKIMS U UX XapakTepucThka. Cxema IUPKYISIUOHHOTO
BOJIOCHAOKEHUSI C IEHTPaIbHOW HAacocHOW craHmuei. (OCOOEHHOCTH  DKCIUTyaTalluu
MPOIEIUIEPHBIX BEPTUKAIBHEBIX HACOCOB.
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Ilyck 1 OCTaHOB KOHIEHCALIMOHHOM ycTaHOBKH. [lojada mupKyIssnMOHHOM BOABl. BkitoueHue
KOHJICHCAIIMOHHOTO M HUPKYJBSIITHOHHOTO Hacoca. [lyck akexTopoB u Habop Bakyyma. OOmmumit
MOPSAJIOK OCTaHOBA KOHJIEHCAIIMOHHOM ycTaHOBKH. KauecTBo KoHJEeHcaTa.

OO6cnyxuBaHNUEe KOHACHCAIMOHHON U IUPKYJISAIIMOHHON YCTAHOBKH.

[IpuHnunuanbHas cxeMa pereHepaTUBHON YCTAHOBKH.

KoHcTpyknug mnogorpeBareneii HHU3KOIO M BBICOKOrO JaBiieHHs. (Cxema IpUCOEIUHEHUS
nojorpesareneit . OCOOEHHOCTH CXeMbl BKJIIOUEHHs noforpesateneit 61oxkoB 300-800 Teic. kBT.
Konctpykius  obpatHoro kiamana (KOC). Cxema 3ammuter [IBJ[. Cxema 3ammter [IBJI.
TemmoBoit OamaHnc W pexuM paboThl moporpeBareneit. OOCIyXHBaHUE IOAOTPEBATEICH.
Ha3nauenue u KOHCTpYKLMS UCHIapUTEIIEH.

PenykunoHnHo-oxy1aguTenpHas ycraHoBka. HasHaueHue, NpUHLMII JENUCTBUS, KOHCTPYKLHUSA H
CXEMbl €€ BKJIIOUYeHMS. beicTponeiicTBytomue u pactonouynsie POY. ABTomaTnueckoe
yIpPaBICHUE YCTAHOBKOM. 3amura peayKUHOHHO-OXJIAJUTEIbHON YCTaHOBKH. IIpaBuia
HaCTPOMKHU U HKCILTYyaTallMK NPEIOXPAHUTEIbHBIX YCTPOMCTB.

boiinepnas ycranoBka. HazHauenue OoiyiepHON yCTaHOBKH 3jeKTpocTaHIMu. IIpuHnunuansHas
cXeMa OTHycKa Tela MOTpeOUTeNssM;  OTIYCK TeIula C [apoM; OCHOBHBIE IapaMeTpbl
TEIUIOHOCUTENSL MPH OTIYCKE IMOTPEOUTENI0, UCTOYHMK TeIUla JJIsi OTIIyCKa €ro BHEUIHUM
MOTPEOUTENSIM, SKOHOMHYECKas I1eJIeCO00pa3HOCTh  MOCJEI0BATEIILHOTO  HMCIIOJIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB TEIUIA JUIS OTITYCKA €0 MOTPEOUTEIIO.

OxoHomuueckast DPPEKTUBHOCTh PabOThI NIEKTPOCTAHIIUYU MPU BHIPAOOTKE JIEKTPOIHEPTUU HA
TEIUIOBOM moTpediiennn. Mcronb3oBaHue peryiupyeMbix OTOOpPOB TypOUH JUIsl OTIIyCKa Tapa;
OTIIYCK Tapa ¢ BO3BpaTOM KoOHJeHcaTa M 0e3. OTIyCcK Teria MOTPEOUTENI0 C OTKPHITOW U
3aKpBITOM CHCTEMOM Tropsiuero BojocHabkeHus. Bo3Bpar mapa um KoHJeHcaTa OT MOTpEOUTENeH
TeIJ1a ¥ BTOPUYHOE €r0 UCI0JIb30BAHUE.

Cxema OOMIIEpHON YCTAaHOBKH C OCHOBHBIMH, TMKOBBIMHU OOiJIepaMu ¥ BOJIOTPEHHBIMU KOTIIAMH.
CrnocoOsl perynupoBaHHUs HarpeBa Bojbl. l3MeHeHue TEerIoBOM HArpy3KH 3JIEKTPOCTAHIIMU B
3aBUCHMOCTH OT BPEMEHHU I'0Jla U TEMIIEpaTypbl HAPYKHOTO BO3AYyXa.

[TonsiTHE O KaueCTBEHHOM U KOJIMWYECTBEHHOM CIIOCOOE pEryinpoBaHHUs OTIYyCKa Teruia
notpeduresnsiM. OOIIME TOHITHS O CXEME U YCTPOMCTBE TOPOJICKOM OTOTUTEIILHON CETH.

IloTepu ceTeBoil BO/BI B TOPOACKON CETH, BOCIIOJIHEHUE ITUX NOTEPb.

OcHOBHbIE 3J€MEHTHl OOilIepHONM YCTAaHOBKU: OCHOBHOW Ooiinep, mNHMKOBBIA Ooilsiep,
BOJIOTPEHHBIM KOTEN, MCTOYHMKH OOOTpEBAOLIEro Mapa, pe3epBUPOBaHME HCTOYHUKOB Iapa,
CeTeBOW HAcoC, MOJIUTOYHBIA HACOC, /13a’paTop MOANMMUTKHU TEIUIOCETH; UX Ha3Hau€HUe, cXeMa
paboThl U KOHCTPYKTUBHOE YCTPOMCTBO.

[Ipuem TemoBbIX ceTelt B AKCIUTyaTaluio. TpedoBaHus Mpu NprueMKe TeIoBbIX cereil. [Ipuemka
B OKCIUIyaTallUIO CPEICTB 3alUTHI TEIUIOBBIX CETEN OT IEKTpOXUMHUYECKor Kopposuu. [Ipasuna
OTIPECCOBKH TEIUIOBBIX CETEH, TEIUIOBBIX MYHKTOB M CUCTEMa TEIIONOTPEOICHUS IPU I0IyCKE B
IKCILTyaTaluIo.

[lyck TemynoBBIX ceTel, TEIUIOBBIX IYHKTOB M cucTeM Teruionorpednenus. Ilyck BoasHoM
TEIJIOBOM CETHU: 3aIlOJHEHHE CETH BOJAOM, YCTAaHOBJIEHHME LUPKYJISILMOHHOIO PEXKHMMa B CETH,
MyCK BOJISIHBIX CETeHl B 3MMHEE BpeMsl.

ITyck TeroBBIX ceTeil: opraHu3anus Mmycka, Iporpes U MpoAyBKU NapoOIPOBOAOB, 3alI0JTHEHUE U
MIPOMBIBKA KOHJAEHCATOPOBO/IOB.

JIUKBUAIUs TOBPEXAEHUI B TEIUIOBBIX ceTsaX. IlpuymHBI M CHOCOOBI  JIMKBHAALUH
MOBPEXKICHHUM B TEIIJIOBBIX CETSAX.

KonTtpons 3a paboroii GoiinepHol ycTaHOBKM M TeruioBoi cetH. TpeboBanus I1TD k kadecTBy
BOJIBI, TIapa W KOHJEHcCAaTa OOIJIEpHON YCTAaHOBKM W TEIUIOBOW ceTH. TpeboBaHUS TpaBUI
I'ocroprexHaazopa K SKCIUTyaTalluy 1MoiorpeBaresield U TpyoOopoBOIOB TEIUIOBON CETH.
[IuratenpHas ycranoBka. OOmue cBeaeHUs O Hacocax. Ha3HadyeHWe HacOCOB TYpOMHHOM
YCTAQHOBKH (MUTAaTEIbHbIE, KOHJACHCATHBIC, IIUPKYISIHUOHHBIE, APEHaKHbIE, MEepeKauyrBaroIlue,
CIIMBHbIE, HACOCHI TEXHUYECKOU BOJIbI U Ap.). [IpuHIIMNInanbHast cxeMa MUTATeNbHON YCTaHOBKH.
I'mapaBnrueckas XapakTepUCTUKA CETH MUTATEIBHOTO HAacoca. XapaKTepUCTUKA EHTPOOESKHOTO
Hacoca. CnocoObl  peryaupoBaHUs  MPOU3BOJUTENBHOCTH  HacocoB. KOHCTpYKTHBHBIE
0COOEHHOCTH NIHUTATENbHBIX HACOCOB JOKPHUTUYECKOTO W 3aKPUTUYECKOTO  JaBIICHHS.
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OpHocTyleHYaTble M MHOIO CTYNEHYaTble HAcOChl. YCTPOMCTBO NMTATEIBHOIO Hacoca U
OTJENbHBIX €ro y3JI0B (KOpHyc, MPOTOYHAs 4YacTb, KOHIEBbIE YIUIOTHEHUS, PELUPKYIALHUSA,
oceBasi pasrpys3Kka, CHUCTEMa MaclOCHAOXeHHUs U T.1.). CXeMbl MUTaHUsA KOTJIOB SHEProOIOKOB
150-800 Tthic. kBT 1 ux ocobennoctu. Ilyck, oOCiy)kMBaHWe W OCTAHOB MHUTATEIILHBIX HACOCOB.
ABTOMAaTHYECKHE YCTPOMCTBA, CHUCTEMBI 3aIlUT, OJIOKUPOBOK M CUTHAIM3ALUU arperaros,
BXOJAIIMX B MUTATEIbHYIO YCTaHOBKY. OCOOCHHOCTH MHUTATEIbHOW YCTAaHOBKHM Ha OJOKax co
CBEPXKPUTHUYECKUMHU IapaMeTpamMu. [1apoBoil M 2JIEKTPUYECKUI MIPUBOJ, IIUTATEIBHOIO HACOCA.
Cxema BOASIHOTO OXJIAXKACHUS POTOpa AJIEKTPOJABHUraTelis MUTATEIBLHOrO 3JIEKTpOHacoca OJIoKa
300-800 ThIc. kBT. YcTpoiictBo u pabdora ruapoMyTsl. Hage:KHOCTh MUTATENBHBIX HACOCOB.
Br160p uncna u npou3BOIUTEIbHOCTH MUTATEIBHBIX HACOCOB.

ABapuiiHbIIl OCTAHOB IIUTATEJIBHBIX HACOCOB.

JleaspatopHast ycraHoBka. HasHaueHue u (Qu3MyecKkue OCHOBBI IIpolecca TEPMUYECKOM
nea’palv. YCTpoMcTBO Jeasparopa. JleaspaTopHble KOJMOHKH. AKKYMYJISITOpHbIE Oakwu.
TexHuveckue xapakTepUCTHKH jca’paropoB (mis OmokoB 150-800 Teic. kBT).  Cxewmsl
JIea’dpaTOpHOH YCTAaHOBKM C ©OapaOaHHBIMM ¥ TPSAMOTOYHBIMH KOTJIaMH. BxiroueHue
Jiea’paToOpHON yCTaHOBKU B pabotry. OOCiIyXHBaHHE W OCTAHOB JI€a’PATOPHON YCTaHOBKH.
Henonaaku B pabote nea’sparopoB: YXYIUIEHUE Jl€a’pallii, BHE3AHOE MMOHM)KEHUE JIaBJICHMUS,
MOBBIIICHUE JaBJICHHUS B J€a’paTope CBEpPX HOPMAJIbHOIO, W3MEHEHUE YpPOBHA B
aKKyMYJIITOPHBIX 0akaxX J1€a’paTopoB, THAPABIMYECKUE YIapbl B KOJIOHKE Ji€a’sparopa,
YXYALIEHHE Ka4eCTBA MUTATEIbHON BOJIBI.

Tema 5. TpyOonpoBoabl U apMaTypa

Hasnauenue TtpyOONpoBOJOB M apMaTypbl Ha MNapOTypOMHHON SIEKTpOCTaHIMH. [ JIaBHBIE
[IapOIIPOBOBL: APOIPOBOJIBI OCTPOTO IMapa, HapoIpPOBOAblI IPOMIIEPErpeBa, MUTATEIBHON BOJIbI
u KoHneHcaTa. Kareropuss TpyOONpOBOJOB B 3aBUCHMOCTH OT BHJIAa M [apaMeTpoB
TEIJIOHOCTHEIIS.

VYciioBHBIE TPOXO/IBI U JaBJIEHUs TPYOOIIpOBOIOB. MaTtepuaisl 171 TpyOOIpOBOAOB, (UIaHIEBBIX
COCIMHEHUH U KPETIEKHBIX JEeTAIICH.

TpyOonpoBoAbl TEMIOBBIX ANEKTPOCTAHLIUNA. THUMOBBIE CMEHHBIE AETanu TPyOONpPOBOAOB U
apMarypa BbICOKUX MapaMeTpoB. KoHCTpyKIMs orop HaponpoBOIOB U OCHOBHbBIE TPeOOBaHUS K
ux ycraHoBke. KOHTponb 3a TEIUIOBBIMH NEepeMElIeHUSIMHU MapoNpoBOJOB M pabOTOi orop.
W3mepenne mnoa3ydyectd MeTaljla HaponpoBOAOB (KpHUIl), KOHTPOJb 3a CTPYKTYpHBIMU
U3MEHeHUsIMU MeTajuia. O0beM U MepUOJUYHOCTh KOHTPOJIS METauIa TPYOOIPOBOJIOB BEICOKOTO
JTABJICHUS 110 KOHTPOJIbHBIM MPSIMBIM y4acTKaM U THOam.

Apmarypa BBICOKOrO M HU3KOro pasiieHus CnenuanbHas apMaTypa CBEPXKPUTHUYECKUX
napamerpoB. ONBIT 3KCIUTyaTalldd apMaTtypbl M MapoONpOBOJOB U3 CTAJIM MEPIUTHOTO H
ayCTEHHOT0 Kjacca, MUTaTeNbHBIX TPYyOOIIPOBOIOB, KPEMEKHOTO MaTepuaia U JUTHIX JleTalei.
XapakTepHble TOBPEXJEHUS W HEMOJIAJKU B OKCIUTyaTallud TpPYyOOINPOBOJOB, WX OIOP.
DJEeKTPONPUBO/IBI ApMaTyphl BBICOKMX IapaMeTpoB. ['a30Bble ObICTPOEHCTBYOINE OTCEUHBIE
KJIallaHbl.

Knaccudukanus TpyoorpoBoioB, UX apMaTypa U MECTa €€ YCTaHOBKH.

Tema 6. YnpaBiieHue, aBTOMaTH3a1Us U 3a1llIMTA JHEPreTHYECKOro 000py10BaHuUs
[IpyuHIMNMATBHBIE  CXEMbl  YIPAaBJIEHUS  DHEProONOKOM, (GYHKIHMH  HMX  DJEMEHTOB
(TEXHOJIOTUYECKUIT KOHTpPOJIb, ABTOMATUYECKOE PpEryJUpOBaHUE, 3allUTa, JUCTAHIIMOHHOE
yIipaBiieHHEe, OJIOKMPOBKA, CUTHAIM3AIMA) U UX B3aUMOCBSI3b.

Cucrema aBTOMAaTHYECKOTO PEryIHpOBaHUS HHEproOnokoB. OcHoBHble 3amaun. [loHsTHE O
JMHAMUYECKHUX XapaKTePUCTHUKAX HHEProOJOKOB ¢ OapabGaHHBIMU MU NPSAMOTOYHBIMH KOTIAMH
JOKPUTHUYECKOTO U CBEPXKPUTHUUECKOTO JaBICHHUS.

OKcIUTyaTalusi CUCTEMBl aBTOMAaTUYECKOT'O PEryJMPOBAaHUS IHEProOJIOKOB (CXeMa, OCHOBHBIE
UMITYJIbCBI); PEryJMpOBaHHWE NUTaHHUS KOTJa, TEMIEpaTypbl CBEXKEro mnapa U Imapa
IIpoMIIeperpeBa, Harpy3ku, TOpeHus (TOIUIMBO, TATa, BO3AYX).

Oco0OeHHOCTH MPOLECCOB PEryIMpOBaHUS B 3aBUCHMOCTH OT THUIIA KOTJIOB, BHJA CKUTAEMOIO
TOIJIMBA, TOIUTMBOIOJAIOIIUX YCTPOHCTB, BEBIOPAHHBIX UMITYJIBCOB.

[TyckoBble peryasiTopbl KOTJIOB.

OKcIuTyaTanusi ~ aBTOMAaTUYECKOTO  PEryJHpOBaHMA  BCIIOMOTAaTEIbHOTO  000OpYIOBAaHHUS;
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pEryJIMpoBaHME YPOBHsI B JIea’paTope; PEryIUpOBaHUE AABJICHUS I1apa B Jea’paTope 10 U MOcCie
PEAYKIMOHHBIX YCTAHOBOK; PETYJIMPOBAHHE TEMIIEPATYPHl 33 OXJIAOUTEISIMU PENYKIHOHHBIX
YCTaHOBOK (mpumeHeHue KJIaIIaHOB IIOCTOSIHHOTO pacxona); perynupoBaHue
IIPOU3BOJUTEIIBHOCTH  IUTATEIbHBIX HacocoB. [Ipuemucrocts sHeproGnokoB. BiusHue
TEXHOJIOTUYECKUX (PaKTOPOB HA MPHUEMUCTOCTH SHEProOIOKa.

AKKyMyJSIMs TEIUIa, pereHepaTUBHbIE OTOOPHI, JUHAMUYECKOE MEPEOTKPBITHE PETYIHPYIOIIUX
KJIAITaHOB TYpOHHBI, (HOPCUPOBKA KOTJIA.

OKcIuTyaTalnus TEXHOJIOIMUYECKUX 3aIlUT S3HEProOI0KOB.

Krnaccudukanus 3ammT mo AeHCTBUIO HA OCTAHOB HWIIM CHIDKEHUE HArpy3KH. TeXHOJIOTHYEeCKHe
3alIUTHI, IEHCTBYIOIINE HA OCTAaHOB SHEPro0JIoKa, OCTAHOB KOTJIA, OCTAHOB TYpOUHBI, CHIIKEHHE
Harpy3KH SHeprodyi0Ka, OCTAHOB MUTATEIBHOTO JIEKTPOHACOCA.

Ha3nauenne u npuHOMI [JEHCTBHSA TEXHOIOTMYECKMX 3amuT. OCOOEHHOCTH IOCTPOEHUS
TEXHOJIOTUYECKUX 3aLIUT y OapabaHHBIX U y IPIMOTOYHBIX KOTJIOB.

3ammra npyu HeI0MyCTUMOM M3MEHEHHUH JaBJICHUs ra3a WM [IPU NoracaHuy (akxesa B TOIKE.
3amyTa npyu HeIOIMyCTUMOM W3MEHEHHH YPOBHA B OapabaHe KoTIa.

3amura oT 3a0poca BoJIbl B HapoIeperpeBaTesx.

3amuTa npy NOBBILIEHUH JaBJICHUS B KOTJIE.

3amura npu paszpbiBe TPYO MOBEPXHOCTEH Harpesa.

3amuTa npy NpeKpaleH!y MoAaYu MTUTaTeIbHONW BOBI.

3amuTa Ha NbUIEPUTOTOBICHUM U T.JI.

OnbIT AKCIUTYaTallMK 3allUT.

3amura npu 0CEBOM CMEILEHUH POTOpa TypOUHBI.

3amuTa npy NaJeHUy JaBJI€HUs Macila B CUCTEME CMa3KU TypOUHBI.

3amura npu NOHM)KEHUH BaKyyMa B KOHJICHCATOpE TYpOUHBI.

3amyTa npy CHIKEHUH TEMITEPaTyphl IEPErPeToro mapa nepes TypOnHOi.

3amuTa 1npu nosblieHuy ypoBHs B [IB/1.

3amuTa npy NOBBILIEHUH CKOPOCTH BPALLEHUS pOTOpa TYpOUHBI.

3amura npyu NOHMKEHUH JaBlieHUs paOouell )KUAKOCTH B CUCTEME PEryIUpPOBaHUs.

3amuTa NpU TOHM)KEHWU YPOBHA Macia B JeMnpepHoM Oayke CHCTEMbI BOJOPOJHOTO
OXJIAKJEHUS TEHEPATOPA.

3amuTa npy IpeKpaleH!H MPOTOKa OXJIaKIat0IIe BOAbl YepEe3 CTATOp reHepaTopa.

3amuTa npy NepeBoe KOTa Ha PaCTONOYHYIO Harpy3Ky.

CxeMbl TEXHOJIOTUYECKON CUTHaIM3aIuu. X Ha3HaueHne v MpUHIIAI YCTPOUCTBA.

bioKMpOBKM B3aMMOCBSI3aHHBIX B TEXHOJIOIMUYECKHX LUKJIAX YCTPOMCTB M MeXaHU3MOB. Mx
Ha3HAaYeHHUE U MPUHIMIIHNAIbHBIE CXEMBI.

CxeMbl ynpaBJieHHs 3JEKTPOJIBUTATENIIMU COOCTBEHHBIX HYXJ. TexHojornueckue OJOKHPOBKU
1 CXEMbI aBTOMaTHYECKOI0 BBOJIA pe3€pBa BCIIOMOIraTeJIbHOT0 000y J0BaHUS.

biiouHBIi KT yrpaBieHNs, KOMIIOHOBKA Pa3JIMYHBIX TUIIOB IUTOB YIIPABJICHHUS; ONIEPATUBHAS U
HeolepaTUBHAs 4acTh IIMTA; MECTHbIE IIMTHI KOTJIOB, TYpOMHBI, J1€adpallMOHHO-ITUTATEIbHOM
yYCTaHOBKH. [IpMHIMIEBI pa3sMeleHusl CPENCTB M3MEPEHMs], KIYEW YIpaBIEHHs, CUTHAJIbHbBIX
KHOMNIOK, TAKETHBIX BBIKJIIOUATENIEM M TMEpPEKIYaTeIed CUTHAIBHOW apMaryphl. YuacThe
HHEpProOJOKOB B PEryIMPOBAHUH YACTOTHI M MOIITHOCTH B YHEPrOCHCTEME.

[lonsiTe O cucTteMe aBTOMAaTHYECKOrO YIPABIEHUS SHEProOJOKOM, €€ CTPYKTYpHOU cxeme,
Ha3HAuYeHUM, QYHKUUAX M mpuHIMIe paboTbl. CucremMa yrnpaBieHUS SHEProOOKOM ¢
ucrnosyib3oBanueM nHpopmanmonHoii Mmammmuasl  (MUBM). W30upatenbHas cuctema yrpaBieHUS
(UCY). Cucrema ympaBieHUs 3HEProOJIOKOM C HCIOJIb30BAHUEM ONTUMHU3UPYIOIIUX
BBIYHCIIUTENbHBIX MAalIUH. ABTOHOMHAsI CUCTEMa aBTOMAaTUYECKOW CTaOMIM3aMi TapaMeTpOB U
3amuThl OT aBapuid. Cucrema ynpaBJieHHs C UCIIOJIb30BAHUEM YIPABISAIONIEH BBIUYNCIUTEIBLHON
MamuHo# (YBM).

Tema 7. TypOorenepatopsl, TpancGopMaTOPbI M JIEKTPONPHBOI

OcHoBHbIE xapakTepucTHKu TypOoreHeparopoB Tuna TBB, TI'B u TB® sHeprobmounbix
yCcTaHOBOK.  KOHCTpYKTHBHBIE = OCOOCHHOCTH cXeM  TypoOoreHeparopoB. JlomycTumsble
TEMIIepaTypbl HarpeBa uacTeil TypOoreHepaTopa WM OXJaxkjarouiedl cpenpl. JlomycTtumbie
NPEBBILICHUS] TeMIIEpaTypbl YacTeld TypOoreHeparopa NpU YBEIWYCHUU TEMIIEPATyphI
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OXJIQX/IAIOIETO BO3yXa. 3aBUCUMOCTh JOMYCTHUMOI Harpy3ku TypOoreHepaTopa OT BETUYHHBI
Bo30OyxaeHUs. CxeMa oxJaxaeHusi Typooreneparopa. KoHTpoib COCTOSHUS M OOCTY)KHBaHHE
YCTPOICTBAa OXJaXACHUS TypOoreHepatopoB. BosOyxaeHue M peryinupoBaHUE HaNPSHKEHHS
TypOOreHepaTopoB; NPUHLUIHNAIbHAS CXeMa BO30YXAeHUs TypOoreHeparopa OT BO30yIUTEs,
CHJIIIETO C HUM Ha Baly; YNPOIICHHAs CXeMa BBICOKOYACTOTHOTO BO3OYIHUTENS reHepaTopa.
OOciyxuBaHHE KOJUIEKTOpa KOHTAaKTHbIX Kousen. [lapamienbHas paboTa reHeparopa.
Honyctumas BuOpamusi reHeparopa. KonTposb 3a paboTol TeHepaTOpoB B MEPHOJ MX ITyCKa,
OCTaHOBAa U B HOPMAaJIbHBIX HKCIUIyaTal[MOHHBIX YCJIOBUsAX. HeHOopMalibHbIE pEXHUMBI pabOTHI
remeparopoB.  Jlomyctumble — meperpy3ku  reHeparopoB.  OOs3aHHOCTH  TepCcOHaIa,
00CITy’KUBAIOIIET0 T'€HEPATOPHI.

OOmme cBeneHuss o TpaHchopmaropax U aBTroTpaHcdopmaropax. KoHCTpykTHBHas cxema
MmacisiHoro TpaHncpopmaropa. CrocoObl oxJaxJIeHHs TpaHc(hopMaTOpoB U 0OCITy)KHBaHUE
OXJIKJAIOIINX  YCTPOUCTB. Konrpons Harpy3ku TtpaHchopMaTOpoB U TMOAJEP)KaHHE
SKOHOMHYECKUX PEKHUMOB HX paboThl. JlomycTuMble meperpy3sku TpaHc(hOpMaToOpoOB.
PerynupoBanue nanpspxkenus. Hanzop u yxon 3a Tpancopmaropamu.

OcHOBHBIE MapaMeTpbl U JONYCTUMbIE HArpy3Ku OSJIEKTPOABHUraTesei, NpPUMEHSEMBbIX B
YCTaHOBKaxX COOCTBEHHBIX HYKA. HamOosnpIime MOMyCTHMBIE TOBBIIMICHUS TEMIEpaTypbl
OTHENBHBIX  4YacTe  BJEKTpOJABUIaTedsl  HaJl  TeMIepaTypoil  OKpyKaromel  cpensbl.
[IpyHUMNUanbHBIE CXEMbl MUTAaHUS M CHOCOOBI IycKa M CaMoO3allyCKa 3JeKTpOABUIaTesen
coOcTBeHHBIX HYX 1. KoHTponp 3a paboToil anektpoasurateneil. HenopmalibHble peXUMBI
paboThl M HEHCIIPABHOCTH JIEKTPOABHUTATENICH, NX IPEAYIPEKICHUE U YCTPaHEHHE.

Tema 8. CxeMbl 2JIeKTPUYECKUX COeTHHEHHU I

[TonsiTHE 00 31MEKTPUUYECKON CXEME U €€ OCHOBHBIX 3JIEMEHTAaX.

[IpyHIMOMATBHBIE  CXEMbl  JJEKTPUUECKUX  COEAMHEHHUH, OJOYHBIX  AJIEKTPOCTAHLUH.
OnepatuBHble JEHCTBUS € KOMMYTAallMOHHOW ammapaTypod; AEUCTBUS C BBIKJIIOYATEIIAMH,
pa3beIMHUTEISIMU; ONEpalliK 10 HaJOXKEHHUIo 3a3emiieHui. IlociienoBaTebHOCTh BBIMOIHEHUS
OTNEPATUBHBIX MEPEKIIOYCHUH W HEOOXOIMMBIE TPU 3TOM OPTraHU3AIMOHHBIE MEpPOTPHUSTHSL.
IIpumepbl BBINOJIHEHUs HauOoJee TUMMYHBIX MEPEKIOYEHUH; BKIIOUEHHE U OTKIIOYEHUE
BBIKJIIOYATENIEH, PA3bEAMHUTENEH; TIEPEBO TPUCOECIUHEHUIM OJTHOM CUCTEMBI IIMH HA JIPYTYIO;
NEPEeKIIIOYEeHUsT B LEMsAX TPaHCPOPMATOPOB; MEPEKIIOYEHUs B YCTAaHOBKAX HAaNpshKEHUEM [0
1000B.

Kpartkue cBeneHust 00 ycTpoiicTBe U paboTe 3IeKTPUYECKUX CTAHIMM, OpraHu3anus CMEHHOTO U
MEPUOJNYECKOr0 Ha/A30pa 3a COCTOSHHEM M paboToil anekTpoobopynoBaHus. OpraHusanus
pOTHBOABAapUHHON paboThl. OOS3aHHOCTH MEPCOHAIA HA HJIEKTPOCTAHILIUSAX.

OOmue BOHpOChl TEXHUYECKOM OSKCIUIyaTalluu »JJIeKTpudeckoro oOopynoBaHus. KoHTpousb
COCTOSIHMS M30Js1MH. JlonmycTUMBIE TEMIEpaTypbl HarpeBa U IEperpeBa TOKOBEAYIUX YacTel
anekTpoobopynoBaHus. KOHTPOJIb COCTOSHUS TOKOBENYIIMX YacTel U KOHTAKTHBIX COCUHEHHM
U JIMKBUJALMS BBIIBIIEHHBIX HEMCIIPABHOCTEH.

OKcmulyatanus  3J€KTPUYECKUX  paclpeleNuTeNbHbIX — ycTpoiictB. HasHaueHue, KpaTka
XapaKTepUCTHKA M JKCIUIyaTallds pa3iIUuYHbIX paCHpElENIUTENbHBIX YCTPONCTB M IOJCTaHIIUM.
OCHOBHbBIE XapaKTEPUCTHUKH, KOHCTPYKIIMHU HauboJiee pacHpOCTPAaHEHHBIX THUIIOB arlaparypbl
HanpspkeHneM Boie 1000 B.

Dkcmyaranus MAaCIISIHBIX u BO3/IYIITHBIX BBIKJIFOYATENIeH, pa3zbeAMHUTENEH,
KOPOTKO3aMbIKaTeNe u oTnenureneld. DKCIUTyaTalus HW3MEpUTENbHBIX TpaHC(hOpMaToOpoB,
PEaKTopoOB, MPEAOXPAHUTENIEH, Pa3pATHUKOB U OIIMHOBKH.

OKcIulyatanuss UCTOYHUKOB M CETEH ONEpPAaTHBHOIO TOKA. VMCTOYHMKM OIEpaTHBHOIO TOKa.
HcTounnku nepeMeHHOro M BBIIPSIMIIEHHOTO ONEpaTUBHOrO TOKa. CXEeMbl 3JIEKTPUYECKUX
COEIMHEHUI aKKyMYJISTOPHBIX YCTAHOBOK U pPeXUMBbI paboThl. OOCTyKUBaHHE aKKYMYJISTOPHBIX
YCTaHOBOK U 3apsIHBIX YCTPOMCTB.

OKcIulyatanus pesleiHON 3aIlUThl, dJIEKTPOABTOMATUKHU U TeaeMexaHuku. KpaTkue cBeneHus o
Ha3HAYCHUM peJeHHON 3amuThl W NpuHOUN JedcTBus pene. Kiaccudukanms nambonee
pacnpocTpaHEHHBIX TUIIOB peiie. HazHaueHue u cxembl yCTpOMCTB aBTOMATUKU U TEJIEMEXAHUKH.
DKcrulyatalus CpelCcTB H3MEpEHUl, ammapaTypbl CHUTHaJdu3aluu MW yrpaBieHus. KpaTkue
CBEICHUS O CpelcTBax M3MepeHus. CXeMbl BKIIIOUEHUS 3JEKTPUUECKUX CPENCTB M3MEPEHM.
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Hamzop 3a cocrosiuuem cpeactB u3mepeHuil. OCHOBHBIE CBEACHUS 00 ammaparype U THUIIOBBIX
CXEMax CHTHQJIW3ALMA M YIPaBICHUSA. OKCIULyaTallWsl LIMTOB YIPAaBJICHHUS W allapaTypbl
CUTHAJIM3aLlUU U YIPaBIEHUS.

OKcIulyatanus CHJIOBBIX M OCBETUTCIIBHBIX YCTAHOBOK. BHIBI OCBelleHHs U HOPMBI
ocBelIeHHOCTU. CXeMbl NUTAHHUS OCBETUTENIBHBIX YCTAaHOBOK, JKCILTyaTalls OCBETUTEIIbHBIX
YCTaHOBOK.

OKcIulyatanus BCIIOMOTraTENIbHOTO XO34KWCTBA AIEKTpUYeCKUX cTaHiuil. HasHauenue u cxemsl
KOMMYHHKAIMI MacasHOro xo3siicTBa anekrpocTaHiiuid. CriocoObl XpaHeHUs, TPAHCIIOPTUPOBKA
U TOATOTOBKA K OKCIUTyaTauuu TpaHchopmaTopHbIXx Macen. KommpeccopHoe XO03siCTBO
C)KaTOro BO3AYyXa paclpeyCTpONCTB.

DKOHOMHUYECKHE PEXHUMBI paboThl nekTpocTaniuil. [Ianbl BeIpaOOTKHM M TpaduKH HArpy30K
sHeprocucteM. OCHOBHBIE TEXHUKO-KOHOMHYECKHE I0Ka3aTeNn dHeprocucreM. Pacnpenencnue
aKTUBHBIX HAarpy3oK MeEXJay Ie€HepaTropaMu M 3JIEKTPUUYECKUMHU CTaHUUsAMHU. PerynupoBanue
4acTOTBHI U aKTUBHOM MOIIHOCTHA. OCHOBHBIEC IIOHATHS O TEXHUKO-D)KOHOMHUYECKUX IOKA3aTeIsAX
paboThI AIEKTPOCTAHIINH.

ABapuu 1 NOBPEXICHUA B OCHOBHOW DJIEKTPUYECKON CXEME€ CTAaHLIMU M NMOACTAaHUUU. ABApUU U
MOBPEX/ICHHS TEHEPATOPOB. ABApHUHU U TIOBPEKICHUS TpaHC(HOPMATOPOB.

ABapuu U OBpexaAeHus BIkitoyaresnel. [loxapel B kabelbHBIX TYHHEISX U KaHanax. [IpoBepka
OCHOBHOTO 3JIGKTPOOOOPYIOBAaHHUS TOCIE €ro aBTOMAaTHUYECKOro OTKIoueHHus. CTaHIMOHHAsS
aBapus, BbI3BaBlIasi HAPYIIEHUE HOPMAJIbHOM pabOThl SHEPrOCUCTEMBI.

ABapun U TOBPSXKICHHUS DJCKTPOOOOPYHOBAaHMS B YCTAaHOBKaxXx COOCTBEHHBIX HYX]
AJEKTPOCTAHLIUH.

Tema 9. BogonoaroroBka u BOAHO-XUMHYECKUH Pe:KMM IHeprod/1oka

3HaYeHUE BOJONOJAIOTOBKA MU BOJHO-XMMHYECKOIO PEXKHMMA TEILIOBBIX AJIEKTPOCTAHLUN JUIs
oOecriedeHrsT WX HAAEKHOM M OKOHOMHYECKOH oKkciuryarauuud. (OCHOBHBIE — 3a/add
BOJOIIOATOTOBKM M PALMOHAJIBHOM OpraHu3alyyd BOJHOIO peXuMa KOTJIOB M TpakKra
MMUTATETBLHON BOJBI.

OOparenre BoJbl B paboyeM LUKJIE TEMJIOBOH 3eKTpocTaHuu. CxeMbl oOpalleHus: BOJbl Ha
K3C u TOL. Hcxoanas mpupojHas BoAa, 100aBo4YHas BOJAA, KOHJEHcCAT TypOWH, OOpaTHBIN
KOHJIEHCAT, MNWTaTelbHas BOAA, KOTJIOBas BOJA, IPOJyBOYHAs BOJA WM KOHJEHCAT,
oXJIaKJarollasi Uiy MUPKYJISIMOHHAS BOJA, IOJIUTOYHAs BOJA.

IIpumecu npUpOIHBIX BOJ M NOKAa3aTeNM KadecTBa Boabl. [Ipumecu, 3arpssHstonyie NpupoIHble
Bozbl. [lokazaTenu kauectBa Bobpl. KauecTBO MpUpoaAHBIX BOJ.

Koppo3ust MeTtaia napocusioBoro o00pyI0BaHusl U MeTO/1bl 00pbObI ¢ Hel. POpMBI IPOSIBIECHUS
KOppo3uu: o6mas (paBHOMEpPHast) KOppo3us, MecTHas (HepaBHOMEpHasi) KOPpO3usi, MapOBOASIHAS
KOppO3Husl, BOJOPOJHAs KOpPPO3Hs. ODJIEKTPOXMMHYECKAs KOPPO3MsSl METAJJIOB;, MEXaHW3M U
YCIJIOBUS MPOTEKaHUSI KOPPO3UNHBIX MPOIIECCOB: BIMSHNUE BHYTPEHHUX U BHEIIHUX (PaKTOPOB Ha
CKOpPOCTb KOppo3uu. Koppo3us TpakTa NUTaTEIbHONW BOJBI M KOHJIEHCATOIIPOBOJOB U OCHOBHBIE
MepomnpusaTHs Ans  ee  npenorBpauieHus. Kopposus snemeHTOoB  KOTioB.  Kopposus
napooOpasyromux Tpyd0 u  OapabaHOB  KOTJIOB MpH  3KcilyaTauuu:  HutputHas
rajJlbBAaHOKOPpO3Us,  MOAIIIamMoBas  (pakylleyHas),  IIeJIOYHas,  MEXKpUCTaIUTHas,
naposozsHas. Koppo3us maponeperpesareneidl. «CTOsHOYHas» Koppo3us KoTiioB. Kopposus
MapoOBbIX TYpOUH, KOHJEHCATOPOB, TETJIOBBIX CETEH.

OTnoxxeHust B KOTJIaxX M TEIUIOOOMEHHMKAX M crocoObl ux ynaneHus. Cocras, CTpyKTypa U
(¢bu3uMYecKrne CBOWCTBA OTJIOXKECHHI: IIEIIOYHO-3€MENIbHBIC, XKele3Hble, MeaHble. OOpa3oBaHUe
OTJIO)KEHUH Ha BHYTPEHHHX IOBEPXHOCTSX HAarpeBa KOTJIOB C MHOTOKPAaTHOM LMPKYJIALHEH.
VYcnoBus oOpa3oBaHHsl TBEpAOM (a3bl COJIEBBIX PACTBOPOB, IIEJIOYHO-3E€MENIbHBIX HaKHUIIEH,
KENE300KUCHBIX M Kene30(pochHOpHBIX Hakumed, ¢eppo- M aJFOMOCHIMKATHBIX HAKHIIEH,
MEIHBIX HaKUIIeH, JerKOpacTOBPUMBIX coequHeHui. OOpa3oBaHHe OTIOKEHUI Ha BHYTPEHHUX
MIOBEPXHOCTAX MPSIMOTOYHBIX KOTJIOB.

OOpazoBaHue OTJIOXKEHUI Ha OXJaXJIAaeMbIX TMOBEPXHOCTSIX KOHJEHCATOPOB U MO TPAKTY
OXJIaX/1aeMOH BOJbI. Y JaJieHHE OTIOXKEHUH C MOBEPXHOCTH KOTJIOB, TEIUIOOMEHHBIX alnapaToB
U TpakTa nuTaTelnbHOM Bojbl. CHOCOOBI OYHCTKU: MPEIMOHTaXKHas, MPEANyCKOBasd,
JKCILTyaTalMoHHasd. OCHOBHBIE CXEMBI IIPEANTYCKOBOM XMMHUYECKON OYMCTKHU arperaTos.
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3arps3HeHue mapa, oOpa3oBaHHE OTJIOKEHUH MO MapoBOMY TPAKTy M CIIOCOOBI MX YIAICHHS.
[IpuumHBl 3arps3HEHUs TMapa: KarelbHbIH W W30UpaTeIbHBIM YHOC OTJIOXKEHHH 1O IMapoBOMY
TPakKTy.

OO6mias 1 HHAMBUAYaIbHAS POMBIBKA MTAPOTIEpErpeBaTEICH.

BoaHO-XMMHYECKHE PEKUMBI TEIVIOBBIX 3JIEKTPOCTAHIUMI.

OcHOBHBIE 3a7aul BOJHO-XUMHUYECKOTOo pexknma TOC. BOIHO-XMMHYECKHM PEXUM TpakTa
MUATATETLHON BOJABI U OOpPATHBIX KOHAEHCATONPOBOAOB. BOIHO-XMMHUYECKUN PEXUM KOTIOB C
MHOTOKPATHOW MUPKYJISALUEH; TpeAoTBpalleHUEe KOPPO3UH, MPEAOTBpAICHUE KaJlbIMEBOTO U
MarHMeBOro HakuIeoOpa3oBaHUs, MPEIOTBPAICHIHE 00pa30BaHUs OECKaIBIIUEBBIX CUIHMKATHBIX,
JKEJIE3HBIX U MEJIHBIX HaKHUIIEH, IJIaMOBasi IPOAYBKa KOTJIOB, HEMPEPHIBHAS MPOyBKa KOTJIOB C
MHOTOKPATHOW IHUPKYJSLHUEH, CTYIIEHYaTO€ HCIApEeHUE U MPOMBIBKA Iapa, HOPMHPOBAHUE
Ka4yeCcTBa MUTATEILHON U KOTJIIOBOUM BOJBI KOTJIOB C MHOTOKPATHON LUPKYJISAIINEH.
BonHO-XMMHYECKHIT PEXUM MPSIMOTOYHBIX KOTJIOB. HOpMmBI KauecTBa NHUTATEIBHOM BOJBI
NPSAMOTOYHBIX KOTJIOB.

[TpoBepka s dexkruBHOCTH TTPOBOAUMBEIX HA TOC BOAHO-XMMHYECKHX PEKUMOB U XUMUYCCKHIA
KOHTPOJIb 3a BOJIONOATOTOBKOM M BOJHBIA PEKUM HA TEIUIOBBIX AJIEKTPOCTAHIUAX; 3aJa4d
XUMKOHTPOJIS, OTOOP TIPO0 BOABI U Tapa, MpuOOPHI ISl XMMUYECKOTO KOHTPOJIS KauecTBa napa u
BOJIEI.

VY nanenune KOppo3MOHHOATPECCUBHBIX Ta30B U3 MUTATEIHHOU BOIBI.

Teopernueckue OCHOBBI TEPMHYECKOM Je€a’paliy, THUIIBI U KOHCTPYKLIMU TEPMHUUYECKHX
Jiea’paTopoB: BaKyyMHBIE, aTMOC(hepHbIC, MOBBIMICHHOrO naBicHUs. OCHOBHBIC TpeOOBaHHS,
NpEeAbSIBISIEMblE K KOHCTPYKIMH TEPMHUYECKUX JAea’paTopoB. DakTophl, BIHAIOLIME Ha
noBbIIeHUE P PeKTa TEPMUIECKON Jleadpanui. XUMUYECKOe 00EeCKUCIOpaXHUBaHUe. Y JaleHIe
CBOOOIHOM YIIIEKUCIOTHI. TUIIBI U YCTPOMCTBO AeKapOOHH3ATOPOB.

VYnanenue rpy0OIMCIIEPCHBIX U KOJUIOMJIHBIX MPUMECEH M3 MPUPOIHBIX BOJ U KOHACHCATOB.
@uU3MKO-XMMHUUYECKHE OCHOBBI IIpolecca Koaryaauuu. Koarymauust BOJIbI B OCBETJIHUTEINE.
[IpuHnunuaneHas cxema KOaryJSIIMOHHOW YCTaHOBKM ¢ ocBemmreneM.  Koarymsanusa u
OCBETJICHHME  BOJbl  (uiabTpoBaHueM.  DH3UKO-XUMHUYECKHE  OCHOBBI  (DHUIIBLTPOBAHMS.
Ocsetnutenbubie  GUIbTPel. DUIBTPYyIONTHE MaTepuajbl. IJKCIUIyaTallds OCBETIMTEIbHBIX
¢bunpTpoB. O6Ge3MacinBaHie OTPaOOTAHHOTO Tapa M MPOU3BOJICTBEHHBIX KOHIeHcaToB Ha TOII.
[IpuHnMnuansHas cxeMa yCTaHOBKH JUIsl 00e3MaciiuBaHusl TTPOU3BOJICTBEHHOTO KOHICHCATA.
I'my0Ookasi ouncTKa KOHACHCATOB OT MEIKOIUCIIEPCHBIX MPOTYKTOB KOPPO3UU KOHCTPYKIIMOHHBIX
MarepuaioB Ha TOC CBEPXKPUTHYECKOTO JABJICHHS; HAMBIBHBIC IEJITIONO3HBIE (PUIBTPHI,
MarHuTHbIE (PUIBTPHIL.

CHIKeHHe MeJT0YHOCTH, yMITUEHUE U 00ECKPEMHUBAHUE TIPUPOAHBIX BOJ METOJIOM OCAKICHUS.
CHmKeHHe MIENIOYHOCTH M yMsT4eHHe BOAbl H3BeCTKOBaHHWEM. (OOECKpeMHHMBAHHE BOIbBI
MarHe3najibHbIMA ~ peareHTamMu. (Cxema U anmaparypa yYCTaHOBOK [UJIi  YMSITYCHHS W
00eCKpEMHHUBAHUSI BOJABI METOAOM OCAKICHHS. DKCIUTyaTallusi yCTAaHOBOK MJISi YMATYCHHS U
00€CKpPEeMHUBAHUS BOJIbI METOJIOM OCaXKICHUS.

OO0paboTka MPUPOAHBIX BOJ M KOHJEHCaTa MTOJOM HOHHOTO OOMeHa. XapaKTepucTUKa u
CBOMCTBa MOHUTHBIX MaTepUATIOB (KATHOHUTHI M AHUOHUTHI). (DU3UKO-XUMUUYECKHE OCHOBBI
MPOILIECCOB ~ MOHHOTO  OOMEHa; HaTpUN-KaTUOHUPOBAHUE,  BOAOPOA-KaTUOHHUPOBAHUE,
annoHupoBanue. OOoOpymOoBaHWE HWOHOOOMEHHBIX  BOJIOMOATOTOBUTENBHBIX  YCTAaHOBOK.
[Tonpaznenenre HOHUTOBBIX (PUIBTPOB MO MPUHITUITY IEHCTBUS Ha KATHOHUTHBIC,AHUOHUTHBICH,
CMEIIaHHBIE ¥ HEMPEPHIBHOTO JeHcTBUs. BermomorarensHoe 000pynoBaHue it OOCITYKUBaHUS
MOHUTOBBIX YCTaHOBOK. (CXeMa MOKpOro XpaHEHHs COJIM C MojJaueld pacTBOpa BOJASIHBIMU
xkeKkTopamMu. CxemMa KHUCIOTHOTO | MIEJIOYHOTO X035HCTB HOHUTOBBIX YCTAaHOBOK.

CxemMbl HOHOOOMEHHBIX BOAOIOATOTOBUTENBHBIX YCTAHOBOK IS TUTaHUS KOTJIOB M 00JacTH MX
npuMeHeHnst. CXeMbl YCTaHOBOK JUISI XHMHYECKOTO OO0ecCoNMBaHUs, OOCCKPEMHHBAHUS W
obecxkene3nBaHus KOHAEHCATOB. CXeMbl YCTAaHOBOK IS MPUTOTOBIICHUS MOAMMTOYHON BOJIBI
TEIUIOBBIX CETEil.

ABTOMaTH3aIMsl KOMOMHUPOBAHHBIX HOHUTOBBIX BOJIONOTOTOBUTENBHBIX YCTAHOBOK.
Tepmudeckoe oOecconmmBaHue BOJbl. Ha3zHaueHHWE TEPMHUYECKOTO OOECCOMMBAHMS BOABI H
NPUHIUIIAATBHAS CXEMa MCHApUTENIbHOM  ycTaHOBKHM. KOHCTpyKIusi wucmapurened u

30



napooOpazoBareneil. BoaHO-XMMUYeCKHE pPEXUMBI HCHAPUTENBHBIX  YCTAaHOBOK. (CXeMbl
YCTAHOBOK JJIs1 IOJATOTOBKH MUTATEJIbHOM BO/BI HCIIApUTEIIEH.

OO0paboTka oxJaxaaroueld BOJbl KOHJEHCATOPOB MAapoBbIX TypOuH. IIpomyBka cHcTeMBbI
ob6opoTHOro BojocHaOxeHus. O0paboTka oxnaxzaaroume Boabl. KoHcTpykuus anmaparoB 1uis
MarHUTHON 0OpabOTKH BOIBI.

Tema 10. Texaunueckoe BogoCHAOKEeHHE

CucTteMbl IUPKYJSIMOHHOTO BOJOCHA0XKEHUS HAa OJIOUHBIX 3JICKTPOCTAHIMSX: MPSAMOTOYHAS,
o0OpoTHast ¢ MNpyJaMH — OXJIAAUTEISIMHM, OOOPOTHBIE C TpPAAUPHAMH U OpbI3raJbHBIMU
ycTpoiicTBaMu, cMemmanHas. Mx npenMyiecTBa U HEIOCTaTKU B YCTPOMCTBE M B SKCILUTyaTallUH.
OcCHOBBI ~ TEIJIOBOTO pacyera oxJjaauresnedl o000poTHbIX cucteM. Ilorpebiienue BoObI
sHeproo6mokamu MomHoOCThI0 150-800 ThIc. KBT. TeXHUKO-35KOHOMUYECKHE MOKA3aTEeH CHCTEM
BOJOCHAOKEHU.

Bopsba ¢ 3apactanuem mnpyaoB-oxiagureneid. KOHTposb 3a TEIUIOBBIM M BOJHBIM PEXHMOM
BOJIOXPaHWJIMIIA.

KoHcTpykius xene300€TOHHBIX TpagupeH. YenbHble THAPABINYECKHE M TEIUIOBBIE HATrPy3KH
rpajupeH. DKcIulyaTtalus U rpaaupeH. BocronHeHne norepb MUPKYISALUOHHOW BOJBI B IIpyax
U TPaJIUPHSX.

3arpsi3HEHUE U 3apacTaHHUe TpaKTa LUPKYISLHUOHHOTO BOAOCHAOXKEHUS, NPOQUIAKTHYECKHUE
MEpPOTIPHUSTHSL.

bopbba ¢ OMONIOrMYECKMMM OTJIOKEHMSIMH W HAKHUIIbIO B KOHAEHCATOpax IyTeM o0paloTKH
OXJIaXTAIOICH BOJIBI (XJIOPUPOBAHNUE, TOJKUCICHUE, PEKApOOHU3AIMS U P. ).

[{upkynauuoHHAs HAcoCHas CTaHUUS M ee OoOciayXHBaHUE (XapaKTepUCTUKH, CXeMa,
sKcrutyatanusi). Hemomagku B paboTe HUPKYISALIMOHHBIX HACOCOB. PEXHMMBI, MPU KOTOPBIX
U3MEHSIOT YroJl pa3BOpoTa JomacTedl MNpoIeIepHBIX HAcOCOB; PEXHMMHas KapTa paloThI
[UPKYJISALIAOHHBIX HACOCOB OJIOKOB.

3amMra [MPKYJISLUOHHBIX HAacOCOB OT mnomajgaHus 3arpssHeHuil. Ilanpopsl, 3amura
UPKYJISALIAOHHBIX HAaCOCOB OT MoMajaHus 3arps3HeHuil. lllangopel, MexaHHYECKHE OYHMCTHBIC
ycrpoiictBa. Cxema BKIIIOYEHMS LUPKYISALMOHHBIX HAcoCOB. ApMaTrypa LHPKYJISLMOHHBIX
BOJIOBOJIOB. [IpenmymiecTBa M HEJOCTATKH YCTAaHOBKM OOpPATHBIX KIIAMAHOB IHPKYJISIIHOHHBIX
HAaCOCOB.

Tema 11. DkcruryaTanusi 3HeprodJ10KoB, NyCKOBbIE, IOCTOSIHHbIE, IePeMEeHHbIE U
aBapHiiHbIe PeXKMMbI SHEProdI0K0OB

TpeGoBanusi, mpenbsBIsIeMble K ITyCKOBBIM cxeMaM. CHCTeMBI TPOAYBKH H JIpEHa)Xeu
MapOBOJSHOIO TPAKTAa U cxeMa 3anoyiHeHus. CUCTeMBbl MpOorpeBa arperaToB U TpyoOIpOBOJIOB.
[TpuunHBl TpUMEHEHUs! JBYX OaWMacHBIX ITYCKOBBIX cXeM. CXeMbl IycKa Ta30BO3AYIIHBIX
TPAaKTOB U PacTONKH KoTia. PaboTa 3amiuT 1 peryaupoBaHus npu myckax. [lopsmok BkiItoueHHs
Y3JIOB ITYCKOBBIX CXE€M M MapaMeTphl TEIUIOHOCHTENS U MeTauia. Cxema mycka sHepro0i1oka Ha
«CKOJIB3SIIIMX» TapameTpax U ee ocoOeHHOCTH. Pa3nuune M O0COOEHHOCTH IMYCKOBBIX CXEM C
OJTHOKOPITYCHBIMH U JIBYXKOPITYCHBIMH KOTJIAMH.

Knaccuukanus myckoB B 3aBUCHUMOCTH  OT TEMJIOBOTO COCTOSIHUSI arperaToB M CHUCTEM
TpyOOIIPOBOIOB.

ITonroToBka K MmycKy sHeprooijoka mocie peMOHTa Hiu KoHcepBanuu. [lyck sHeproOi10KkoB u3
XOJIOHOTO COCTOSIHUSI HA HOPMAJIBHBIX M «CKOJB3AMINX) IMapaMeTpax: cOOpKa TEIUIOBOW CXEMEI,
ONpoOOBaHUE  BCIIOMOTaTeIbHOIO OOOpPYJOBaHMS W  MpPOBEpKAa  3allUT, ONpoOoBaHME
JVCTAHIIMOHHOTO YIIPABJICHUS, TPOBEPKAa CUCTEM TMPOAYBKH W JIPECHUPOBAHHS, 3aIlOJHEHHE
KOTJIa, Habop BaKkyymMa M BKIIOYEHHE ITYCKOBBIX PETyJSATOPOB, pACTONKA M MPOIrpeB KOTIa U
MapoNPOBOIOB, HOPMAIFHBIE U JOMYCTUMBIE CKOPOCTH MIPOTPEBA, MPOTPEB y3II0B TypOoarperara
U MUTaTeIbHOro TypOboHacoca, Habop 000POTOB TYPOMHBI U CKOPOCTh BBIXOJa Ha XOJIOCTOH X0
B 3aBUCHMOCTH OT TEMIIEPATypHBIX OTKIIOHEHWH, CHHXPOHM3AIHWsS, IOCTH)KCHUE 3alaHHON
Harpy3KkH U ee peKUMBbI.

[Iyck W3 pa3MUYHBIX TETUIOBBIX COCTOSIHUH HSHEProOiioKa: pacmperesieHHe TeMIlepaTyp o
MAapOBOJSHOMY TpPAKTy 3HEpro0oKa mepea IMycKoM; MOoA00Op pexuma MporpeBa 0 IycKa
TypOUHBIL; MyCK TYpOUHBI, TOABEM HArpy3KHU.

DKcIuTyaTanus YHeproodoKa MpH MOCTOSTHHOM Harpy3ke: KOHTPOJIb 3a MapaMeTpaMu BOJbI, 1apa,
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MeTajula, TEMIIEpAaTypod ra3oB II0 ra30BOMY TPAaKTy KOTJIA, IIOJAYed TOIUIMBA, TEMIEPATypOu
Macia W BuOpalueid MNOALIMIIHUKOB; MNOJAEp)KaHUE BakyymMa M Jp.; BEAEHUE CYTOYHBIX
BEJIOMOCTEHN U ONEPAaTUBHBIX KYpPHAJIOB.

PerynupoBanue mporecca ropeHus [uis o0ecredeHns paBHOMEPHOIO TEMIEpaTypHOIo Hamopa
10 Ta30BOMY TPAaKTY KOTJIA.

Hecranunonapssle mpoueccel B komioarperarax. Cratndeckue xapakrepuctuku. Ilorepu Teruia B
KOTJIC MPH M3MEHEHUH H30bITKa BO3ayxa. OcoOeHHOCTH pabOThl KOTJIOB Pa3HBIX TUIIOB IPH
HECTAllMOHAPHBIX pEeXHMMax. M3MeHeHHe NMapolpoU3BOAUTENBHOCTH M TEMIEPATYPHI Mapa Mpu
YBEITMYECHUH TEIUIOBBIACICHUS B Tomnke. HecramumonapHbele mporecchl B 0apaOaHHBIX KOTJIax.
HecranyroHapHsle IpoLecchl B IPIMOTOYHBIX KOTJIAX.

Cxembl BOJIONAPOBOr0 TpakTa MPSAMOTOYHOIO KoTJa. [lonoXeHus rpaHull IO BOJONApOBOMY
TPAKTY IIPU Pa3IMYHON MHTEHCUBHOCTU 00OrpeBa. MI3MeHeHue oI ceueHusl, 3aHsAToi napom U
BOJIOM, MpU NEPEMEUIEHUH T'PaHULl 110 BOJONApPOBOMY TpakTy. M3MeHeHue pacxona mapa npu
YBEJIMYEHUU TEIUIOBOM HarpysKH. M3MeHeHHe mapamMeTpoB Ilapa IIpd  yBEIWYCHUU
TEIJIOBOCTIPUATHS JUIsl KOTJa C Majioil BEIMYMHON MEepPEeMEHHON €MKOCTU. AKKYMYJIHPYIOIIas
€MKOCTb KOTJI0arperara.

CymecTtBytomiasi ¥ NMepCleKTUBHAs CTPYKTypa reHepupyromux MoiHocted. CyliecTByronme u
NEePCHEKTUBHbIE PEXHUMbl pabOThl 3HEPrOCUCTEM, THUIIOBOM CYTOUHBIM rpaduk paboThI
ANEKTPOCTAHLINH.

OcHOBHbIE TaHHBIE 110 PETYIUPOBOYHOMY JTMANA30HY MOHO- U Ay0sb-6110k0B 150-800 ThIC. KBT.
ParmmonanbHbeie pesKUMBI paOOTHI OJIOKOB NMPH MEPEMEHHOM TpaduKe Harpy3kd. MHUHUMAIbHO
JONYCTUMBIE JUTUTENbHbIE HATPY3KH OJIOKOB U3 YCIIOBHIA:

- yCTpoOiicTBa ropeHus pa3InYHbIX BUI0B TOIIMBA (TOIIOYHOTO PEXHUMA);

- HaJeXHOCTH paboThl MOBEPXHOCTEH HarpeBa (YCTOHYMBOIO T'MIPABIMYECKOTO peXHUMa U
HOPMaJIbHOTO TEMIIEPATYPHOI'O PEKUMA);

- HaJeXKHOM paboThl TYpOMHBI NPU CHUXKEHUH TEMIEepaTypbl Iapa IMPOMIIpOrpeBa IpH
Pa3IMYHBIX CXEMAX €€ PEryJIMPOBaHMS U CKUTAEMbIX BUJIOB TOILUIMBA.

MaxkcruManbHO JONYCTUMBIE ITIMTEIBbHBIE HArPY3KHU U3 YCIIOBUI:

- IOCTAaTOYHOM TATH U 1YThS;

- He00XOAMMOM MPOU3BOIUTENILHOCTH MUTATEIBHBIX HACOCOB;

- BO3MOXHOCTEH MPOTOYHON YacTH TypOUHBI M KOHJIEHCAI[MOHHOMN YCTaHOBKH;

- BO3MOXHOCTEN T'€HEepaTopa.

TenoBass THEPLIMOHHOCTH KOTJIA U TYpPOUHBI; €€ BIMSIHUE HAa CKOPOCTh U3MEHEHUSI Harpy3KH.
Heo0xoauMbple ¥ BO3MOMKHBIE CKOPOCTH HAarpyKeHUsT M Pa3TPYyKEHUS SHEProOJIOKOB IpH
Iepexo/ie OT HOYHOIO MPoBajla Harpy30K K YTpeHHEMY MakCUMyMy (0COOEHHO MOCie BBIXOAHBIX
JHEW) ¥ 0T MaKCUMyMa Harpy3Ku K HOUHOMY IIpOBaly.

[IpyunHBl OrpaHWYEHHUs] CKOPOCTEW HarpyKeHuss M pasrpyxkeHuss TypOuHbl. CrocoOsl
YBEIMYEHUS PEryJIMpOBOYHOTO AMAaNa3oHa Ha SHEProOJIOYHBIX YCTAHOBKAX.

PanmonaneHbple crocoObl MOKPBHITHS HEPAaBHOMEPHOCTEM rpaduka Harpy3kd >3JIEKTPOCTaHIMU
(HOUHBIE MPOBAJIBI HArpy3KH, CHUKEHUE HArpy3Ku B HepaOouue JIHU, pa3rpys3ka dHEproOJIOKOB,
OCTaHOBBI B PE3EPB).

DKOHOMHUYECKasl HelleJIec000pa3HOCTh OCTAHOBOB OJHOTO U3 KOTJIOB 1y0J1b-0JIOKOB B pe3epB.
HeoOxonumocts ocBoenus octaHoBoB 6510k0B 150 u 200 Thic. KBT B pe3epB Ha HOYHOW MpoBa
Harpys3kKu.

ABapuifHbIe PEKUMBI YHEPTOOIOKOB. [0THBIE COPOCHI IIEKTPUUECKOM HATPY3KH.

IToctanoBka Bompoca 00 yAep)KaHUU HHEProOJOKOB Ha HAarpy3ke COOCTBEHHBIX HYX[ IpH
BHE3AMHbIX cOpOcax ANEKTPUYECKOW Harpy3kH, B 3aBUCUMOCTU OT TJIABHOM AJIEKTpUUYECKON
CXEMBI JIEKTPOCTAHIIMH; YCIOBHUS IPEJOTBPALLICHHS OTKPBITHS IPEAOXPAHUTENBHBIX KJIAllaHOB B
ciydae TpeOoBaHHs yaepkaHus cOpoca. TpebGoBanus K 00OpyHIOBaHHIO, IYCKOBOW CXeMe,
MIPOU3BOIUTENBHOCTH U ObIcTpoaeiicTBrui0o BPOY, cucteme aBTOMaTHUECKOTO PeryIMpOBaHUs U
TETUTOBBIX 3AIIUT IS yAep KaHus OJJOKOM cOpoca Harpy3KH.

PesynpTaThl Hamago4HbIX pabOT M MCHOBITAHUM Ha SHEProdJIoKax JOKPUTHYUECKOTO H
CBEPXKPUTHYECKOTO JaBICHHUS.

HanexHocTh paboThl  5HEProOJIOKOB TPU  KPATKOBPEMEHHOM  TMPEKPAIlCHUH IHUTaHUS
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COOCTBEHHBIX HYXK]]; pE3yJIbTaThl UCIIBITAHUM 2 TBUTATENICH B pEKUME CaMO3aITycKa.
HapnexHocTs paboThl MPSIMOTOYHBIX KOTJIOB IPU KPAaTKOBPEMEHHOM IPEKpAICHUU MHUTaHMS;
PE3yJIbTAThl UCIIBITAHUN KOTJIOB PA3JIMYHBIX TUIIOB B 3TOM PEKUME.

ABapuiiHble CUTyallH, P KOTOPBIX BO U30€XKaHUEe Pa3BUTHs aBapuu TpeOyeTcs HeMeAJICHHbIN
OCTaHOB PHEProoIIoKa (u3-3a KOTJIa TypOUHEI, FeHepaTopa WK TpaHnchopmaropa).

Tema 12. Buabl ¥ ¢BOJiCTBA TOILINBA M TOIIMBHOE X038 CTBO

Knaccudukanus Bunos Torausa. TBepable, )KUIKUE U Ta3000pa3HbIe YHEPTETHUECKUE TOTLIIMBA.
WNx nomum B TomiuMBHOM OanaHce cTpaHbl. OCHOBHBIE MECTOPOXAEHHUs TOIUIMBA. Pa3ButHe
TOIJIMBHOM 0a3bl. Mi3MeHeHne y[IenbHOro Beca COCTABISIIOIIMX TOIIIMBHOTO OanaHca.
OnemMeHTapHBId cocTaB ToluMBa. KpaTka XapakTepUCTHKA €ro OTHENIBHBIX COCTaBIAIOIIUX.
BrnusiHue BIaXXHOCTH U 301bHOCTH TOILIMBA Ha €T0 CBOWCTBA U HAa pa0OTy KOTEIBHOM YCTAHOBKH.
IlepecueT cocTaBIsIOIIMX TOIJIMBA HA CYXYI0 MacCy U Ha rops4yro Maccy.

TennoTBOpHAas CTOCOOHOCTH TOIUIMBA U €€ OTIPEJICIICHUE.

[Tonstue ycmoBHOro tormsa. CpaBHUTENIBHBIE YACIBHBIE PACXOABI PAa3JIUYHbBIX BHJIOB TOILIMBA
Ha mnoayuyeHue 1 kBt-u  osmektposHeprum u 1 Merakan  OTIYLIEHHOro TeIja Ha
NEKTPOCTAHIMAX HU3KOIO, CPEAHETO U BBICOKOTO JABJICHMS.

TBepmoe TOMIMBO — OCHOBHASI COCTABJISIONIAs B TOIIMBHOM OajlaHce CTpaHbl. PazinmuHbie BUIBI
TBEPJIOr0 TOILJIMBA: YTOJIb, CIaHeL, TOpd.

[Ipunsras B P® xnaccuduxanus yrnei. Paznuume mMexny aHTpalUTOM, KaMEHHBIM YIJIEM U
OypbIM yTJIEeM.

DOneMeHTapHbIi COCTaB TBEPAOrO TOIUIMBA. 30JbHOCThb. Brnaxuocts. ColepikaHue cepsl.
Jletyune cocraBustomve. [oproume cocraBisomue. BiusHue cepHOro KosdenaHa Ha
Pa3MOJIOCTIOCOOHOCTH TOILIIMBA.

Baxwuelimas xapakTepucTHKa TBEpAOro TOIUIMBA — BIAXHOCTh. AOcopOMpOBaHHas Biara.
[IpuBenennas BnaxHocTs. Kiaccudukanus Tomimsa no npupoaHoOi BIaKHOCTH.

IIpenenpHas BenMuYMHA BIAKHOCTH JJIA Pa3jMYHBIX BHMJOB TOIUIMBA, XapaKTEPHU3YHOLLAs
MOSIBJICHUE 3aMa3bIBaHUS U IOTEPIO TOILJIMBOM ChIITYYECTH.

Bnara — 6amutact TorumBa. Beicokas BIaXXHOCTh — MoMeXa [yl HOPMajbHOM, yCHemHol paboTbl
MEXaHU3MOB TOIUIMBOINOJAYM U CHUCTEMBbl MbUIENpUroToBieHUsA. (CMep3aHue TOIUIMBA.
3amMasbIBaHME MUTATEJIeH ChIpOro yrisi, KOHBEHEepoB, APOOMIIOK. 3aBUCAaHHE TOIIMBA B OYHKEpax
1 3a0MBaHuE TeUYEK. 3aTpaThl Ha IPEABAPUTENBHYIO OJCYIIKY YIJIS.

IlonsaTe yrina eCTeCTBEHHOTO OTKOca. BiMsHME BIa)XHOCTH TOIUIMBA Ha yroJl €CTECTBEHHOIO
0TKOoca. MakcumalibHasl BIaXKHOCTh TOIUIMBA Pa3JIMYHbIX COPTOB.

IIpenBapuTenbHas MOArOTOBKA TBEPAOIO TOILIUBA.

@paKIMOHHBIN COCTaB TOIIMBA. Ero BIIMSHME Ha CBITYYECThb, BIAXHOCTh M CMEP3aEMOCThb
TOIUINBA.

[IpenBaputenbHoe apobnenue TomnuBa. CemapupoBaHUE MeTallla, MOMNAJAIOIIEr0 B MAaccy
TOIUIMBA. Y CTPOMCTBO MarHUTHBIX cenapaTopoB. ['poxodeHne TOIIMBA U YCTPOMCTBO I'POXOTOB
pa3nuuHbIX cucteM. ToHkoe qpobiieHue (10 pazmepa 18-25 Mm).

Kparkoe wu3noxeHHEe yCTpOMCTBa JUCKO3yOUaThIX BAaJKOBBIX M JPYTHUX DPA3IUYHBIX CHUCTEM
npoOusioK. BiusiHue yBenmueHus pa3MepoB KYCKOB YIUIS MOCNE€ JPOOHIIOK TOHKOTO JApPOOIeHUS
Ha pOCT pacxoja 3JEKTPOIHEPTHH, 3aTPAUMBAEMOM Ha ITOMOJI TBEpAOro ToruBa. OTaeneHue ot
YIJIsl IPeBECHOW IIEMbl U APYrUX MOCTOPOHHUX MPEIMETOB IienoyiaoBuTensiMu. KoHcrpykuuu
nienoynoBuTeneit (rpedenyaroro u 6apabaHHOTO).

CBolicTBa M XapaKTEPUCTHKA YrOJbHOM MNbUIM. TekydecTh yrosbHOW mblIu. Pasmep 4actui
OBUTM. YJENbHBI BeC YrojdbHOW MbUIH. B3pBIBOONACHOCTh MBUIM U CHOCOOHOCTH K
camMoBo3ropanuto. Mepsl 60pp0bl ¢ HUMU. CIIOCOOHOCTH YrOJIBHOW IBLIN aCcOpOUPOBATh BIIAry
U3 BO3/lyXa. YXyIUIEHHE CBOMCTB YrOJIbHOU MBUIN C MOBBIIIEHUEM BIAKHOCTH.

@OpakIMOHHBIM COCTaB MbUIM — KPUTEPHUIl OLEHKU padOThl CUCTEM MbUICHPUTOTOBICHUS U
3G GEKTUBHOCTH CKUTaHUS TbUIM. [IoHATHE TOHKOCTH (TOHUHBI) MOMOJA TOIUIMBHOW MBUTH U
METOJ1 €€ ONPENEICHNUS.

Pa3nnyHble cXeMBI IBUIEIPUTOTOBIICHUS.

Cy1ika TorMBa B cucTeMax MbUICTPUTOTOBICHHUS.

Llenu, nocturaembple CyMIKOW TOIUIMBa (YJIydlleHHE pa3MoJia, OOJerYeHue YCIOBUH

33



BOCIUIAMEHEHHUS U T.1.).

Bo3zaymHo-cyxas BnaxxHOCTb TOIMBa. CylIMIbHBIE areHThl (FOpsiUUi BO3AYX, OTXOAAIINE a3kl
U T.A.). ArperaTsl IpeIBapUTENIBbHON (10 pa3Mona) MOACYIIKM ToruiMBa. CyHIMJIKM Ta30Bble
OapabaHHbIE, TAPOBBIE, TPyOUaThIE U M., IPUMEHIEMbIE B CUCTEME MbUICITPUTOTOBIICHHS.
MenbHuna, Kak CymuiabHbIM  arperar. CymiwibHas NPOU3BOAMTEIBHOCTh  MEJIBbHUIIBL.
JlonmycTUMbIE TeMIEpaTypbl CYIIMIBHOW CpeAbl HAa BXOJE B MEIBHUIy M Ha BBIXOAC U3
MEJbHUIIBL. Y CIIOBUS, OrPaHUYMBAIOLIME TEMIIEPATypy CYIIWIBHOW Cpelbl U a’pOCMECH
(comeprkaHue JIETYYHX B yTIIE).

Pa3zmoun, TpancoptupoBka nbUIH. V3MenpueHne TBEpIOro TOIIMBA, KaK (PU3MUECKUIl mpolecc.
[IpuroroBneHue NbUIM pa3/aBIMBAHUEM YacTHUIl U yaapoM no HuM. [lonsartue kosdduuueHta
pasmosnocnocoOHocTH. KoaphunuentT pa3zMoiocrnocoOHOCTH Pa3lIUYHBIX COPTOB TBEPAOTO
TOIUIMBA. DKOHOMUYECKAsi TOHKOCTh IIOMOJIA YTOJIBHOM IIBUIU, ONIpeessieMas BBIXOIOM JIETYYUX.
[Ipouiecc NMHEBMOTPAacOPTUPOBKU TOIUIMBA B CUCTEME NbLIeNpUroToBieHus. Ha3zHaueHue u
OPUHLOMII  JEHCTBMS  MBUIEBBIX  CENApaTopoB W IBUICOTACIIIOINX  LHMKJIOHOB.
HenenecooOpa3HOCTh Mepen3MenbueHUs] NbUIM, MPHUBOASAIIAS K YBEITUYEHUIO COOCTBEHHOTO
pacxoza Ha IbLICIPUTOTOBJICHHUE.

Coxuranue yroiapbHoM nbliu. [Ipoliecchl, KOTOPBIM MOJBEPraeTCsl YacTUIA, MOMABIIAs B TOIKY.
YCKOpEeHHE OKHCJIEHMsI TOPIOYMX COCTAaBJISIFOIIMX YacTHULBI IPU IMOBBILIEHUM TEMIIEPATyphI
npUIMHKYA. Bocnnamenenune wactunbl. ['openune wactunbl. I[IpoayKTsl CKUTaHusg TOIUIMBA,
TEII0BAsl SHEPTUs, OTXOJAIINE ra3bl, 301a.

3aBucUMOCTh KOX(UIMEHTa U30BITKA BO3AyXa B TONKE KOTJIAa OT TOHHHBI NoMoJia. TerioBoi
OajaHc KOTJa U NOTEpU TeIUIa, MOJIydyaeMble NMPU CHKUMAaHUM TOIUIMBA (OT MEXaHMYECKOH U
XUMHUYECKON HEMOJIHOTHI cropanusi). X cBs3b ¢ TOHMHON IIOMOJIA TOIIMBA.

3aBUCUMOCTb Mep 0€30MaCHOCTH OT COAEPKaHUs JIETYYHUX B TBEPJIOM TOIIJIMBE.

XKunkoe tomnmmBo. CopTa XUAKOTO TOIUIMBA, CKUTAEMble B KOTEJIbHBIX arperatax. MasyThl.
JuszensHble TommmBa U Ap. CocTaB XKUAKOTO TOIUIMBA, BIWSHUE OTAEIBHBIX COCTaBIAIOIIUX HA
IpoLecchl B KOTENbHOM arperare. Bpennsie cocrasistomue. Cepa B Masyrax. [IpuHocuMeble ero
Bpea. XpaHEHHE )KUJIKOTo ToIuBa. [loaroroBka »KuaKoro ToIMBa K CKMTaHUIO U 110Aa4a €ro K
KoTiiaM. TpeOoBaHusl K mapaMerpaM >KHJIKOrO TOIUIMBA, MOJAaBAEMOro B (POPCYHKH pazIUYHbBIX
tunoB. IloxapoonacHocTs  000pyIOBaHUS UTpyOONPOBO/IOB, MPEAHA3HAYEHHBIX  JUIS
TPaHCIIOPTUPOBKU M CKMTaHUS KUJKOTro ToruinBa. OcoOble TpebOoBaHUS K O0OpPYIOBaHUIO U
paboTe mepcoHana NOpU CKUTAHUM JIETKMX  BHUJOB JKUAKOro ToIUMBaA. Ilpenmmyrmiecta
LUPKYJISLIUOHHOTO IMOJOTpeBa Ma3zyra B pesepByapax. OmpezneneHue pacxoja Ma3yra Ha
ANEKTPOCTAHIMSIX.

I'azoo6pa3znoe TormmBo. Buabl razooOpa3zHoro TtorumBa (HpUPOIHBIE Ta3bl, HUCKYCCTBEHHBIE
rassl, cmecu). MXx cocraB, ¢pu3nyeckue U XMMUYECKHE CBOMCTBA, TEMJIOTBOPHAs CHOCOOHOCTb.
VYerpolictBa 111 XpaHEHUs W TPaHCHOPTUPOBKHM rasza. [lomaya rasza w3 MarucTpalibHBIX
KOJIJIEKTOPOB K NMPOMBINUIEHHBIM 00BeKTaM. Y CTpoiicTBO razoperynaropusix cranuuii (I'PC) u
razoperynstopubix nyHktoB (['PII). BspeiBoomacHocTh Ta3oBOro ToIuiMBa. TeXHHKa
0€30IaCHOCTM M B3pBIBONOXKAapOOE30MacCHOCTh B MECTaX, OINAcHbIX B  OTHOLIEHHUHU
3ara30BaHHOCTH, IPU3HAKU YTEUKH rasa.

CpaBHeHHE peaKLIMOHHOW CITIOCOOHOCTH PAa3IMYHbIX BUOB TOIIMBa. OCHOBHBIE TpeOOBAaHUS IS
C)KMTaHUS B OJHOM TOTIOYHOM yCTPOWCTBE HECKOJIIBKUX BHJIOB TOILJIMBA OJHOBPEMEHHO.

Tema 13. TpeGoBaHus NPOMBILIJICHHOH 0€30I1ACHOCTH, MOKAPHOH 0€30I1ACHOCTH U
B3PbIB00€30MACHOCTH, OXPaHbl TPyAa. OCHOBHbIE ONIaCHbIE M BpPeHble POU3BOICTBEHHbIE
(akTOpBI NPH IKCIVIYATANMHN TEIVIOMEXaHMYECKOro 000py10BaHuUsI

Oxpana tpyna B P®. 3akoHOIATENBCTBO IO BOIIPOCAM OXPaHbI Tpyaa. MeponpHusaTHs Mo oxXxpaHe
TpyZa ¥ TexXHHKEe Oe30MacHOCTH. MEIMIIMHCKOEe CaHUTApHOe OOCTyXUBaHHE MepcoHaIa
npeanpusaTiii. MeponpusTus 1o npeaynpexaeHuio npopeccuoHaibHbIX 3a00I€BaHUM.

IIpaBuna TexHUKH O€30MaCHOCTH IMPH OOCITYXHBAHHM TEIUIOHEPTETHUECKOro 000pYHIOBaHMS;
TpeOoBaHUsI TpaBUJI O€30MaCHOCTH K MPOU3BOJCTBEHHBIM U OBITOBBIM TOMEUICHUSM,
TpeOoBaHUS K PabOYMM MecTaM, TpeOoBaHMs K IMepcoHaily. TpeOoBaHUS K MHCTPYMEHTY HU
MEPEeHOCHOMY OcBelleHuto. TpeboBaHHsA NHpaBWJI K JecaM W IOJIMOCTAM, K IEPEHOCHBIM
JIECTHUIIAM U CTPEMsSHKaM — TMOpPAJOK BBHINOJHEHUs pabor Ha BeIcoTe. OOmuMe mnpaBuia
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0€30MaCHOCTH MPU BBITOJTHEHUU Ta303JIEKTPOCBAPOUHBIX paboT.

[IpaBuna Ge3omacHOCTH TIPU OOCTY)KMBAaHHH KOTJIOB, TYypOWH, BPAIIAIOIIMXCSI MEXaHHU3MOB,
TETMIOOOMEHHBIX amnIapaTroB, TPYOOIIPOBOIOB Mapa U ropsyeil Boabl. Mepsl 6e30MacHOCTH MpH
paloTax B KOJOALAX U Pe3epByapax.

MepomnpusTuss M0 TEXHUKE OE30MacHOCTH IpH OTKIIOYEHHH i PEMOHTAa OCHOBHOTO H
BCIIOMOTaTeIbHOTO 000pYJOBaHUS KOTIOTypOMHHOro uexa. Cucrema BblAAYM HapsIOB-
JOMYCKOB HAa PEMOHT OO0OpYAOBaHUS; Ha3HAUYEHHE HapsAAa-IONycKa, MOPSAAOK BBLAAYH U
oopmieHus, perucTpauuu ACHCTBYIOLIIMX HapsIOB, OTBETCTBEHHOCTb 3a IIOJHOTY Mep
0€30MaCHOCTH, OTBETCTBEHHOCTh 33 HAJICKHOCTh OTKJIIOUEHUS, IPOU3BOJCTBEHHBIH HHCTPYKTAX
10 Hapsily, Ha/30p 3a BBIIOJIHEHHEM paboT mo Hapsay. IlepedeHb o0opyaoBaHuUs, HA KOTOPOM
BBIMOJIHAIOTCS. PEMOHTBI 10 HApALy-AOMYCKY WM ©0e3 TakoBOro. ABapuUHHBIA PEMOHT
000pyI0BaHUs MO PYKOBOJCTBOM IEPCOHAIA, 00CIYKHBAIOILIEro 000pyA0BaHHE.

[IpaBuiia 6€30MaCHOCTH NPU MOJIb30BAHUU PACTBOPUTENSIMH, KpaCKaMH, IL€JI0YaMH, KHCIOTaMHU
U IPYTMMH JIETKOBOCIIJIAMEHSAIOLMMHUCS BEIIECTBAMHU, a TAK)KE TOKCUYHBIMU BEIIECTBAMM.
Mepbl npeaynpexaeHus TpaBMaTH3Ma, 3allluTHbIE CpPEICTBAa, CIHELOJEXk/Ia, CIIEL00YBb,
3alIUTHBIE OYKH, 3allUTHbIE KAacCKW, pecnuparopbl,  (apTyK, LIUIAHTOBbIE IPOTHUBOIA3bI,
CTIeMANBHBIA HHCTPYMEHT U TPUCTIOCOOIICHUSI.

IIpaBuna Ge30macHOCTH B ra30BOM XO3SHCTBE M IIpaBUJIa B3PHIBONOXKAPOOE30MACHOCTH CUCTEM
MBUICTIPUTOTOBJICHUSI.

Oo6ume nonoxxenus. TpeboBaHMsI K KOTJIaM, UCIIOIb3YIOIUM ra30Boe TOIUIMBO. Llenb ucnbitanus
ra3oBbIX TOPENIOK NpPHU BBOAEC HMX B OKciulyaTanuio. OCHOBHBIE TpeOOBaHUS K B3PHIBHBIM
KJIallaHaMm.

TpeGoBanusi, npeAbsABIsEMbIE K OCBEUICHHIO W BEHTWIINHWUA KOTIOTYpOMHHOTrO Iiexa,
paboraromiero Ha razoo0Opa3HoM TormuBe. CrnocoObl 3alIUThl CTalIbHBIX Ta30MPOBOIOB OT
MOJIOYBEHHON KOPPO3UM M OT KOPPO3MH ONy>KHaromuMHu Tokamu. Llenb ucnbITaHus
ra30MpoBOJIOB HA IUIOTHOCTh U MPOYHOCTh. DKCIUIyaTalUsl paclpeAeaIuTeIbHbIX ra30IpOBO/IOB,
I'PIT u I'PC. Cpoku npopunakTH4ecKux 0CMOTPOB ra30BbIX TPacC.

[IpoBepka IJIOTHOCTM COEJUHEHUH Tra30mpoBOJOB M apMmarypbl. CpoKu  IUIaHOBO-
MpeAyNpeaUTENbHBIX OCMOTPOB B peMOHTOB obopynoBanus [ PII u I'PY.

Beimonnenue raszoomacHbelx pabot. Ilepedens rasoomacHeix pabotr. Ilopsmok nomycka
PEMOHTHOTO TEpCOHaja K ra3oomnacHbiM padoTamM. OTBETCTBEHHOCTh CTAapUIEr0 MAIIMHUCTA
KOTJIOTYpOMHHOTO 11€Xa 3a HapylIeHHe MpaBuJI ra30Boil 6€30MacHOCTH.

[IpaBmia B3pHIBOMOXKAPOOE30MACHOCTH MPU AKCIUTyaTallUM CHCTEM MbUICHPUTOTOBICHHUS.
OmnacHele KOHIEHTpauuu nblin. [IpenenbHo 1omycTHMBle TeMIepaTypbl a3pOCMEcH Ha BBIXOJE
W3 MEJNBHUIBI IS Pa3IMYHBIX BHJOB TOIUIMBA. KOMMYECTBO M pacIONIOKEHHE B3PHIBHBIX
KJanaHoB. KOHTpoJIb 32 OTJIOKEHUSMH IBLIN U 60pb0a ¢ HUMH.

TpeGoBaHusi K TMOMEMIEHHUSIM, B KOTOPBIX PpACIIONOXKEHBI TBUIECUCTEMBI. M K yCTpolcTBY
MIBIJIECUCTEM.

HeoOxonumocts TpeboBanuii PoctexHan3opa kak Mep, HalpaBiIE€HHBIX Ha 3allUTy 30POBBS U
KHU3HM  OKCIUTyaTallHOHHOTO IepcoHana. TpeGoBaHUS NPOMBIIIJIEHHOM  Oe30macHoCTH,
WCTIOJHUTENBHBIA  OpraH CIENUAIbHO  YIOJHOMOYEHHBIM B  00JAacTH  TPOMBIIIICHHOM
0€301aCHOCTH, MPOU3BOJICTBEHHBIH KOHTPOJIb, 00s3aTEIbHOE CTPaXOBaHUE OTBETCTBEHHOCTH 32
NPUYMHEHUE Bpela TMpH JKCIUTyaTallud OMAaCHBIX IPOW3BOJICTBEHHBIX 00BEKTOB. KaTteropum
OTacCHBIX MPOU3BOJICTBEHHBIX O0BEKTOB. PaccienoBaHne HECYACTHBIX CIy4aeB, MHIUICHTOB U
aBapuil MPOUCIIEIINX HA OMACHBIX MTPOM3BOJICTBEHHBIX 00BEKTAaX.

Buabl agMUHUCTpPAaTUBHBIX HaKa3aHUM M OTBETCTBEHHOCTH, JluckBanudukanus,
dopMBI BUHHI, CTpaxoBble clydad npu o00sA3aTeNbHOM CTPaxOBaHUHU OT
HECYAaCTHBIX CIy4yaes.

OcHoBHbIE MpaBa U 0053aHHOCTH paboTHUKA. OCHOBHBIE MpaBa U 00513aHHOCTU paboTOaATENS.
Tema 14. JloaxHOCTHAs, NPOU3BOJACTBEeHHbIe MHCTPYKIUMU M HHCTPYKUHUSA MO
OoXpaHe TpyJAa MAMIMHHUCTA HEHTPAJbHOI0 TeNJOBOr0 IIUTA YyNpaBJeHHUA
KOTJaMH

ConepxaHue ITOJKHOCTHOW, MPOHM3BOJACTBEHHOW HWHCTPYKIHUU W HUHCTPYKIHHU IO
OXpaHe TpyJa MAIIMHHCTA IEHTPAJHbHOTO TEMJIOBOrO HU[MUTA YNPaBICHUS KOTIaMHU.
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OO0s3aHHOCTH MAIIMHHUCTA LEHTPAJbHOTO TEIJIOBOTO IIUTa YNpPaBICHUS KOTJIaMH
nepes HadyaJoM paboThl, BO BpeMs pabOThI U MO0 OKOHYaHUH PabOThl. JleMCTBHS MamlMHUCTA
LEHTPAJbHOIO0 TEMJIOBOIO ILIMTAa yNpaBJIEHUS KOTJIaMU B aBapUWHOW CHUTYyallHH.
OcHOBHbIE 00513aHHOCTH ITPU HECUACTHOM CJIy4ae Ha IPOU3BOJCTBE.

Tema. Oxka3zaHue nepBoi NOMONIY MOCTPAAABIINM

OcHOBHBIE NpPU3HAKM KU3HU Yy nocrpajasiiero. CrnocoObl NPOBEPKU CO3HAHUSA, AbIXaHUS,
KpPOBOOOPAIIECHHUS Yy IOCTPAIABILIETO.

Buesannast ocraHoBka cepauna. MCKyCCTBEHHOE [bIXaHME M HApYy)KHBIM Maccaxk cepAua.
CepneuHo-ierousas peanumanus (Jajiee — peanumanust). TeXHUKa NpoBeIeHUs] HCKYCCTBEHHOTIO
IbIXaHUsl W JAaBJICHHUA PyKaMU Ha TIPYAMHY IOCTPAJaBLIETO IPHU IPOBEACHUM pPEaHUMAalUU.
[IpoBeneHne NCKYCCTBEHHOTO IBIXaHUS U Maccaka cep/ia OJHUM JIMLOM WU C TIOMOLTHUKOM.
OmunbKyu U OCIOKHEHUS, BOSHUKAIOLIUE [TPU BBINOJIHEHUH PEAHUMAIIMOHHBIX MEPONPUATHH.
ITokazaHus K NpEKpalLeHUI0 peaHuMalui. MeponpusTus, BBIIIOJIHAEMbIE M0CIE IPEKPAILEHUs
peaHuMaIyH.

[ToHsATHS «KpOBOTEUEHHE», «OCTpas KpoBomoreps». [Ipu3Haku pazauyHbIX BHIOB HAPYKHOI'O
KpPOBOTEUEHHMs (apTepUanbHOI0, BEHO3HOI0, KAIMJUIIPHOI0, CMEHIaHHOr0). CriocoObl BpEMEHHOM
OCTAHOBKM HApPY>KHOTO KpPOBOTEYEHMsSI: NAJbLIEBOE IPH)KATUE apTepUU, HAJOXKEHHUE XKIyTa,
MaKCUMaJlbHOE€ CTruOaHue KOHEYHOCTH B CyCTaBe, HpPSAMOE JaBJICHUE Ha paHy, HaJOKCHHE
JaBSIIEN ITOBSI3KU.

Oxa3anue nepBoi MOMOIIY PU HOCOBOM KPOBOTEUEHUH.

[loHsiTHE O TPaBMAaTUYECKOM IIOKE, IPUUMHBI U NMPU3HAKU. MeponpusTHsl, Mpeaynpexaaonme
pa3BUTHE TPABMATUYECKOTO IIOKA.

Lenp u mocnenoBaTeabHOCTh MOJAPOOHOTO0 OCMOTpa MnocTpajaniiero. OCHOBHbIE COCTOSIHUS, C
KOTOPBIMHM MOKET CTOJIKHYTBCSI Y4aCTHUK OKa3aHMsI IEPBOM ITOMOILH.

OcBoOox/IeHHE OT JEHCTBUSL DJIEKTPUYECKOrO0 TOKa. Meroabl NEpBOH peaHMMAllMOHHOU
nomMou. MecTHbI€ JIEKTPOTPAaBMBI. DJIEKTPUUECKHUE YAAPBI.

TpaBmbl ronoBel. OxazaHue nepBoil nmomouiy. OcoOEHHOCTH paHEHUH BOJOCHUCTOM YacTu
rosioBel. OCOOEHHOCTH OKa3aHHUs IEPBOM MOMOILM IPU TpaBMax Iias3a U Hoca.

TpaBmel 1Ien, OKa3aHue NEPBOM MOMOLM. BpeMeHHas 0CTaHOBKA HAPY>KHOT'O KPOBOTEUEHUS IIPU
TpaBMax men. Pukcanus MmeRHOro oTeNa MO3BOHOYHHKA (BPYUYHYIO, TOAPYYHBIMHU CPEICTBAMH,
C MCIIOJIb30BAaHUEM METUIIUHCKUX U3/EIHil).

TpaBMmbl Tpyau, okasaHue nepBod mnoMomu. OCHOBHBIE TPOSIBICHHUS TpPaBMbl TPYIH,
OCOOCHHOCTH HAJIOXKEHHS T[OBA30K NpU TpaBME TIpPyAH, HAIOKEHUE OKKIIO3HOHHOU
(repmeTu3upyomeil) noBszku. OcoOEHHOCTH HAJIO0XKEHHUs MOBSI3KU HA PaHy IPYAU ¢ MHOPOJIHBIM
TEJIOM.

TpaBMbI )XxHMBOTa U Ta3a, OCHOBHBIE NposiBiIeHNA. OKa3aHUe IEPBOH TOMOIIH.

3akpblTasi TpaBMa HMBOTa C NIpHU3HAKaMU BHYTPEHHEro KpoBoTeueHusd. Oxa3zaHue IepBoH
noMoid. OCOOEHHOCTH HANOXKEHHUS MOBS30K HAa paHy IpH BBINAJAEHUU OPraHOB OpPIOIIHOM
MIOJIOCTH, IIPU HAJTMUUU UHOPOJHOTO T€Ja B paHe.

TpaBmMbl KOHEYHOCTEW, OkazaHue mnepBoi momouu. IloHsTHe «uMMOOMWIN3anusa». CrocoOsl
MMMOOUIIN3aIlMU IIPU TPaBMe KOHEYHOCTEM.

Ilopsanox oka3aHus NEpBOM MOMOIIM NPHU YAaCTUYHOM M IOJHOM HapyIIEHUU IMPOXOAUMOCTH
BEPXHHUX JIBIXaTEJIbHBIX IMyTeH, BBI3BAHHOM MHOPOJIHBIM TEJIOM Y IMOCTPaJaBUINX B CO3HAHUH, 0€3
co3HaHusi. OcOOEHHOCTH OKa3aHHs EPBOM MOMOIIM TyYHOMY IOCTpaJiaBIIEMy.

Buner oxoros, ux npusHaku. [IoHATHE O MOBEPXHOCTHBIX U INIYOOKHX oOxorax. Oxor BEpXHUX
JBIXaTENbHBIX IIyTeH, OCHOBHBIE NIPOsiBIeHUs. OKa3aHUE NEPBOI MOMOILH.

TennoBol u comHeuHbId yap. OCHOBHBIE MTPOSIBJICHHS, OKa3aHUE MEPBOM MOMOIIIH.
Otmopoxxkenue. OOmee nepeoxnaxaeHue. OCHOBHbIE TPOSIBICHHUS  MEPEOXJIAKICHHS
(TunmoTepMum), OTMOPOXKEHUS, OKa3aHUE MEPBON MOMOIIIH.

Bupl TpaHCIOPTUPOBKY MOCTPAAABIINX TPU Pa3IMYHBIX MOBPEXKICHUAX O0€3 HCIIOJIb30BAHUS
BCIIOMOTaTENIbHBIX CPEJICTB U C IPUMEHEHHEM MOAPYYHBIX MaTepUAIOB.

OTtpaboTKa NpakTHYECKUX HABBIKOB OKAa3aHUs EPBOM MOMOIIM MOCTPAIABIINM.
Ob0canyxuBaHue 00beKTOB ra3oBoro xo3sicrea

Tema 16. BBenenue. OCHOBHbIE TePMHHBI U ONPe/ieIeHHUS.
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O3HakoMmIIeHHE ¢ y4eOHOM mporpamMmoil u pexumoMm 3aHsTuil. O6nacth npumeHeHus «lIpaBui
0€30MacHOCTH CHUCTEM Ta30paclpeesieHuss U razonoTrpetnenus». TpeOoBaHHsS K TIEPCOHATY.
3amaya u paboTa ciecapeil Mo OOCIyKMBaHHIO T'a30BOro xossiicrsa npennpustusi, I PILIPY,
ra30BbIX KOTEJIBHBIX YCTaHOBOK.

Tema 17. I'oproune ra3nl 4 UX CBOHCTBA.

Buzp! TonnuBa : TBEpIO€, XKuAKOE U razoodpasHoe. ['a3000pa3zHoe TOIUIMBO, €ro MPeuMyLIECTBA U
Henoctatku. [Iponcxoxaenue ra3oB. CBeneHust O J00bME MPUPOAHBIX M TOMYTHBIX Ta30B.
XapakTepucTUKka ra3o00pa3HOro TOIUIMBA. OJIEMEHTApPHBIM XUMMYECKMH COCTaB U CpPEAHUH
O00BEMHBIN COCTaB ra3oB, MPUMECH. Y ICNBHBIA BEC, I[BET, 3alax, TEIIOTBOPHAs CIIOCOOHOCTH,
BJIQJKHOCTb, TEMIIEpAaTypa BOCIUIAMEHEHUs U ropeHus. Opopusanuss M CTENEHb OJOPU3aLMH.
TpeOGoBanust K IPUPOAHBIM T'a3aM, IPUMEHSIEMBIM B Ka4€CTBE TOILINBA.

Tema 18. Cixxuranue razoB U ra3oropejioyHble yCTpoiicTBa.

[Tonstie o ropennu BemiecTBa. OCOOCHHOCTH CXKHMTaHUs Ta3oB. Peakuus ropeHus yriepoaHbIX
razoB. CrtpoeHue raszoBoro IuiamMeHu. KommyecTBo BO3ayxa, HeoOXomumoe™ Juis IOJHOTro
oxuranus razoB Koagduument n3opiTka Bo3ayxa. [Ipoaykrel cropanus ra3os. [lonHoe u HenoiaHoe
cropanue. B3pbIB ra30BO3QyIIHON CMECH, IPUYMHBI U NIPENEbl B3PIBAEMOCTH Ia30B. SBieHus
OTpBIBA U MIPOCKOKA TUIAMEHH, UX TIPUYMHBI , TOCIEACTBHS U Mephl JIMKBUAanun. Kinaccudukarus,
THUIIBI FA30BBIX TOPEIIOK : MU (y3HMOHHBIE, MHKEKIIMOHHBIE, C IPUHYIUTENBHON Mojauei Bo3ayxa,
KOMOMHHPOBAHHBIE, TOPEIKU HH(ppakpacHOro usnydeHus. O0gacTb NPUMEHEHUS TOPEJIOK, UX
ycrpoiictso. Temnnosas Harpys3ka.

Tema 19. Cxema I'PII, I'PY, I'PII1LI. Ha3nauenue U ycTpoiicTBO apMaTyphl, 000py10BaHuS,
KHII u A.

Tumnossie cxemsr 1 HazHaueHue ['PII, I'PY, I'PIII. Knaccudukanus mo MecTy pacroyioKeHHUs U
no pasneHuto. Paccrosinue ot I'PIL, I'PY, I'PIII no 3panuii 1 coopy:keHuil. Y craHOBKa 3amop-
Hoit apmatypsl 15 otkirouenust ['PIL. T'PIL, I'PY, T'PIIII. TpeGoBanus k KpoBiie, OKHaM, IBEPSM,
nonam u ocsemieHuto. Benrunsanus nomemenus 'PII, I'PY, I'PIIII, kpatHOCTh BO3AyX000MEHA.
VYCeTpolcTBO €CTECTBEHHOM MPUTOYHO - BHITSDKHOM BeHTw . Ororuienune ['PII, I'PY, ['PITII.
3HayeHUEe TEMIIEPaTypHOTO pexuma I paboTel o06opynoBaHus. OCHOBHbIE HPUHLUIIBI
rpo303alMThl. 3a3eMisiiolie ycTpoicTBa. llpoTuBomokapHas 3ammra, HTPOTUBONOXKAPHBIN
MHCTPYMEHT U oOopynoBaHue. KoMIoHOBKa ra3oBoro o0OpyqOBaHHs, CXeMa pelylHpOBaHUs.
Perynaropel naBnenus. MemOpanHO - mnpykuHHbIM cOpocHoi knanan CIIIK, na3zHaueHwue,
yCTpOICTBO, MpHUHIMUN paboThl, HacTpoiika. DUIbTPbI, MX Ha3HAUE€HHUE, THIIbI, YCTPOHCTBO,
npuHLun padotsl. KontponbsHo - usmeputensHble npubdopsl B ['PIL, I'PY, I'PIIII ux ycrpoiicTso,
pabota, HacTpoiika. McmelTaHne o0OpyHOBaHUS Ta30peryasTOPHOrO IMYHKTAa Ha NMPOYHOCTh U
IJIOTHOCTh. Benenue nokymenranuu o skcruryaranuu I'PIILL

Tema 20. Hapy:kusiii razonposoa. TpaccupoBka.

JHucneruepckoe 0003HaUeHNE, HyMepallus Marucrpanei razonpoBoioB. Okpacka U MapKHpOBKa.
KoHTponbHBIE OCMOTp, TEXHHYECKOEe OOCIy)XHBaHUE, OCBUIeTelnbcTBOBaHME. [IpoBepka Ha
IIPOYHOCTBH U TEPMETUYHOCTb.

Tema 21. Knaccupuxauusi ra3onpoBoaos. Tunosasi cxema ra3onpoBoioB 00BSI3KH KOTJI0B.
Kpatkasgs xapakrepucTuka KOTJIOB, paboTarolmux Ha mnpupoaHoM rasze. Kiaccudukanus
razonpoBoioB. [Ibuiera3oBele, ra3o-Ma3yTHble ropenku KoTiioB. OOBs3Ka ra30IpoBOIOB Y KOTIIA.
TpeboBanusi K MPOIYBOYHBIM T'a30MPOBOJAM M Ta3onpoBojaM Oe3omacHocTd. TpeboBaHus K
MOBOPOTHBIM 3ariymkam. Pacronka rasuguuupoanHoro komia. OctaHoB komia. TpeGoBaHus k
ITPOU3BOJICTBEHHBIM IIOMEIIEHHAM KOTENBHOTO 1exa. [IpoBepka 3ara30BaHHOCTH.

Tema 22. Ha3naueHnue U yCTPOiicTBO apMaTypbl, 000py10BaHMSA HA ra30npoBOJaxX KOTJIOB.
Knaccudukammst apmatypsl 1 000pyaoBaHus. Y CTPOMCTBO, HAJIAJKa apMaTypbl U 000pYIOBaHUSI.
Ha3nauenue 1 yCcTpoiCTBO JIEKTPONPUBOAOB, UCIIOJIHEHHE, TUIl. HacTpolika 31eKTpOIprUBOIOB.
Tema 23. KoHTPOJILHO - H3MepUTEIbHbIE MPUOOPHI H ABTOMATHYECKHE YCTPOIICTBA Ha
ra3oucrnojb3yomemM 000py10BaHNH.

Knaccudukanus KOHTPOJBbHO-U3MEPUTENbHBIX MPUOOPOB W aBTOMATHUYECKUX YCTpPOMCTB.
YcTpoiicTBO M Ha3HayeHHe MaHOMeTpoB. Jupmanomerprl. EAMHUIBI H3MepeHUs JaBJIECHUS.
Kontponbusle mnpubopsl. M3mepenune temneparypbl. Kiaccuduxanus rasoanann3aTopos,
o0yacTh MpUMeHeHus, npuHuun aeiicreus. [Iposepka KUII.
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Tema 24. IlpoBepka ra3onpoBojioB Ha MPOYHOCTh, repMeTHYHOCTH. KOHTpoIbHas
OIIPeCcCOBKA ra30npoBO/I0B HA ra30MCIOJb3YIOIEM 000PY/10BAHHUH.

Hasnauenne nposepok. Ilepuoguuynocts npoBepok. IIpoBepouHoe maBiaeHUE, BBIACPIKKA.
[Tpubopsl. Ha3zHaueHne KOHTPOJIBHON OIPECCOBKH Tra3ompoBoAoB. OmpeccoBKa HapyXKHBIX H
BHYTPEHHUX ra30IpOBOJIOB, 1aBJIECHUE, BBIACPAKKA, OTCUET [TOKA3aHUN MaHOMETpaA.

Tema 25. 3ammTel, 6JIOKHPOBKH, CHTHAJIN3ALMS HA TA30MCN0JIb3YI0NIEM 000PYy/10BAHUM.
Haznauenue 3amuT, 6JJOKMPOBOK, CUTHANTM3AUK. JledcTBUE 3a1UT, OJOKMPOBOK, CUTHATU3AIIH.
Tema 26. I'azoonacHble padoThI.

Onpenenenue, nepedyeHpb ra300nacHbIX padoT. YCIIOBUS JTOMYCKAa M BBIIOJHEHUS a300I1aCHBIX
pabor.

Tema 27. Ilyck rasa.

[Iporpamma nycka rasza. Ilepedyens u nocnaenoBarenbHOCTh onepauuii. [lepconan, yqacTByrommi
B ITycke rasa. Ilyck rasza k Komiy, ocie0BaTeIbHOCTb OIlepaLlUil.

Tema 28. OTK/II0YeHHE TA30MCI0JIB3YIOIIET0 000PY10BAHUS.

IIporpamma ocTaHoBa M MpeKpalleHHs Mojadyu rasa. IlepedeHp M MOCIENOBATEIBHOCTD
onepanuii, 1eicTBUs nepcoHana. OCTaHoOB KOTJIa, OCIE0BATENbHOCTD OllEpauil.

Tema 29. CpencTtBa MHAMBUAYAJBHOM 3aIUTHI.

[lepeyens cpenctB HMHAMBUAYaTbHOM 3amuThl. I[IpoTMBOra3pl ILIAHTOBBIE, KHCIOPOJIHO-
n3ommpytomue. Konctpykmus, o6macts mpumenenus. [IpoBepka Ha TepMETHYHOCTb.

Tema 30. Jlokaau3anus ¥ JUKBUIANUSA AaBAPUIA.

[Inan nokanmu3anuu W JMKBHJAUMKM aBapuil. llepedeHp aBapuiiHbIX cuTyanui. JlencTBus
MepcoHaa.

Tema 31. IlpousBoacrBennas canutapus u [lpaBuna noxapHoii 6esonacHocTn

HNuctpykuun mno oxpane tpyna. IlpaBuna mportuBomnoxapHoro pexuma B Poccuiickon
Oenepanun. UHCTpYKIIMK TIO TPOTUBOIIOXKAPHOU OE30MACHOCTH U COJACPKAHUIO U TPUMEHEHUIO
MIEPBUYHBIX CPEJICTB MokapoTymeHus. OkazaHue nepBoi J0BpaueOHON MOMOIIIH.

Tema 32. IIpombinLieHHAs1 0€30IACHOCTH

®denepalibHbII 3aKOH O MPOMBIILIEHHONW 0€30MaCHOCTH OMACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB.
TpeGoBanust  mpoMmbIUIEHHOW — Oe3omacHocTH.  [IpaBoBoe  perymupoBanme. OoOnactu
MIPOMBIIIICHHON O6e30nmacHoCTU. TpeOoBaHMs MPOMBINUIEHHOW 0€301MacCHOCTH NPU HKCILTyaTalluu
OIIO. TIIpou3BOACTBEHHBIN KOHTPOJb 32 COONIOJICGHHEM TpeOOBaHUM MPOMBIIIJICHHON
6e3onacHocTH. TexHuueckoe pacciieZloBaHNe MPUYUH aBapHii, HECUACTHBIX CIydaeB.
MexoTpacneBble IpaBWia II0 OXpaHE TpyAa NpPH OKCIUIyaTalldd Ta30BOIO XO3sMCTBa
OpraHu3aLui.

[IpaBuiia 6€30MacHOCTH CUCTEM ra3opacrpeesieHus: U ra30noTpedaeHusl.

Oo6cay:xxnBanue 000py10BaHNsl, pa00TAIOLIET0 MO/ JaBJICHHEM

Tema 33. OcHOBHbIE TEPMHMHBI U OTIPe/ieJIeHUs!

Omnpenenenue cocyna, OamnoHa, ucTepHbl, 0ouku. Cocynpl MEepeBUKHON M CTALlMOHAPHBIH:
JaBiieHHe MpoOHoe, pabouee, pacueTHOE, YCIOBHOE; JIHUIIE, 3MEEBHK, 3aryllika, KOpIyc,
obeuaiika, pyballika cocya, ITyLep, TeMIepaTypa pacyeTHasl.

Tema 34. Tunbl U1 Ha3HAYEeHHUA COCYA0B, YCTaAaHOBJIeHHBIX HA TIL

Tunel ¥ Ha3HaueHWe cocynoB, ycraHoBieHHbIXx Ha TOIl. [leaspatop, 1B/, TTH]/I, OGoiinep,
Ma3yTHBIN MOJIOTPEBATElNb, PACIIUPUTENH HETIPEPHIBHOM NMPOIYBKHU, peCUBEp, OAJIOH.

Tema 35. MarepuaJjibl, HpUMeHsieMble IIPH U3rOTOBJIeHHH cocyn0B. CBapka. Tepmuueckas
o0padoTka

Marepuanbl, IpUMEHsEMble NMPH HM3TOTOBJIEHUH cocynoB. Cpapka. Tepmuueckass oOpaboTka.
TpeboBanue npaBun k marepuanaMm. KieliMenue cBapHbIX MIBOB. Tepmuyeckas o0paboTKa.
ATTecTanus TeXHOJIOTHH CBAPKH.

Tema 36. MeToabl KOHTPOJISA CBAPHbIX COCAUHEHHH

MeToapl KOHTpPOJISI CBapHBIX COEAMHEHUN. BHEMHUN OCMOTp M HM3MEpEHUs, YIbTPa3BYKOBas
nedekTockonusi, paauorpadus, MEXaHWYECKHE MCHBITAaHHS W MeTaiorpaduyeckue
UCCIIEI0OBaHMs1, KOHTPOJIbHBIE CBAPHBIE COCUHEHMSI.

Tema 37. I'mapaBinyeckoe ucnpiTanue. OLeHKa Ka4ecTBa CBAPHBIX COeIMHEHHI.
MapkupoBKa cocy10B
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I'mppaBnuueckoe wucnbiTanue. OlleHKa KauecTBa CBapHBIX coeAuHEHWH. JlokyMeHTauus u
MapkupoBka. IToaroroBka u ycimoBusl HpPOBEAEHUS TUApaBIMYECKOro wucnbiTaHus. [IpoGHoe
nasineHue. CKopocTh noabema JAaBieHus. Bpems BblaepKKH. JIOKyMEHTanus: MHCTPYKLUS IO
MOHTa)Xy M 9KCIUIyaTaluu cocynaa. JlaHHble, BHOCUMBbIE B TAOJINUKY.

Tema 38. ApmaTypa, KOHTPOJILHO-U3MepHUTeJbHbIe IPHOOPHbI, NPEAOXPAHUTEIbHbIE
yCTpOiCTBA

3amopHass M 3alOpHO-pEryJlupylolias apmaTrypa. MapkupoBka apmarypbl. Apmarypa u3
JIETUPOBAaHHOM cTaiu U TpeOoBaHMsA K Hed. OOpaTHBIM KiamaH, €ro Ha3HA4eHUE U YCTaHOBKA.
Manometrpsl. TpeOoBaHUS K YCTaHOBKE M JKCIUTyaTallili MaHOMETPOB. TpexxoIoBOil KpaH,
ycTaHOBKa W HaszHadeHue. Cpoku mnpoBepkd MaHoMeTpoB. Ciydau 3aMEHbl MaHOMETPOB,
HaXOAALIMXCS B OKCIUTyaTalud. THIBI MPEeJoXpaHUTEIbHBIX YCTpoWcTB. TpebGoBaHus K
KOHCTpyKuuu. JlokymeHnranus: (macnopt). Hacrpoilka M peryiaupoBka NperoXpaHUTENIbHBIX
ycrpoiicte  (I'OCT 12.2.085-82). Vkazarenu ypoBHA >kuakocTH. Ilpuniun aedctBus
(coobmrarommuxcst cocynoB). [IpaBuia sKkcrTyaramm.

Tema 39. Texnudeckoe ocBHAeTEIbCTBOBAHHE COCY10B. BHeouepenHoe
TeXOCBH/IeTe/IbCTBOBAHHUE

[loaroroBka cocyna K TEXHHYECKOMY OCBMJIETEIbCTBOBAHMIO. BHeouepenHOe TEXHHUUYECKOE
OCBMJIETENILCTBOBAHUE COCYIOB.

Tema 40. Pazpemienune Ha BBOJ B IKCILIYaTALMIO COCYIa

Pa3penienne Ha BBOJ B 3KCILTyaTallMIO COCyla. YCIOBHA BblIauM paspenieHus. Kem Bwlgaercs
paspelieHne  Ha  JKCIUIyaTallul0  COCYAOB,  MOJJIeXKAIIMX  PErUCTpallUd  OpraHax
I'ocroprexHaazopa 1 He nmoJyiexalux perucrpauun? Jlanusle, BHOCUMBbIE B TAOJIHUKY.

Tema 41. CoaepsxkaHue u 00CIy’KMBaHHE COCY10B. ABapHiiHASl OCTAHOBKA COCY/10B
IlonroroBka u arrecrauus IepcoHana. IlepMoOgMYHOCTH MNPOBEPKM 3HAHUM IEpCOHANA.
Bueouepennas mpoBepka 3HaHuil. J[OMyCK K CaMOCTOSITEJIBHOMY OOCIIYXKHBaHUIO. ABapuiiHas
OCTaHOBKA COCYZIOB.

Tema 42. JkcniryaTanusi coCy/10B COIJIACHO HHCTPYKIHH 10 PeKUMY padoThl U
0esonacHomy obcayxuBanuio cocyaos IITI u IITh

OKculyaTtaldss COCYZIOB COIJIACHO HHCTPYKLUMH IO pexuMy paboTel U 0Oe30MmacHOMY
obcnyxkuBanuio cocynoB IITO wu IITB. ConepkaHue HHCTPYKIMHM: KpaTKOe OINUCaHHE
KOHCTPYKLIMU COCY/Ia U CXEMbI BKJIIFOUEHHUS €ro, peKUMBbI pabOThI, ClIydal aBapuiHOTO OCTAHOBA.
MapipyTsl 00x0/a 00cTyXkuBaeMbIX cocyoB. O0sS3aHHOCTH ONEPATUBHOIO IIEPCOHAA.

Tema 43. PemoHT cocy10B

Pemont cocynos. IloaroroBka cocyna K pEMOHTY: OTKIIOUEHHE, YCTaHOBKAa 3arilyllek,
JTPEHUPOBAaHKME, BO3AYIIHUKUA. OpraHu3ainusi PEeMOHTHBIX paboT ¢ coOmogeHueM IlpaBun
0€30MaCHOCTH.

Tema 44. TexHuueckoe THATHOCTHUPOBAHUE COCYI0B

TexHnyeckoe IUAarHOCTUPOBAaHUE cOCynoB. llenmn m MeToabl NPOBENEHHUS TEXHUUYECKOTO
nuarHoctTupoBaHus. [IporpaMMbl TEXHUYECKOTO JUATHOCTUPOBAHUS COCY/IOB.

Tema 45. O0mue mosoxenus. O6gacTp pacnpocTpaHeHus: H KIacCH(PUKALHA

O6mme monoxkenus. OO0nacTh pacmpocTpaHEHUs] U KIacCH(PUKAIMSA 1O KaTerOpHsiM.
OtBercTBeHHOCTh 3a HapymeHue I[IpaBun. Ilopsnok paccienoBaHus aBapuil M HECYACTHBIX
CIIy4aes.

Tema 46. IIpoxinagka Tpy6onpoBoaoB

[Ipoknanka TtpyOompoBonoB. Bricota, paccrosiHue Mexay TpyOonpoBogamu. Kamepsr
OOCITy’>)KUBaHUs, JIIOKHU, PACCTOSHUS MEXIY JIIOKaMU. YKJIOH TpyOompoBoaoB. Kommencamus
TEIUIOBOTO pACIIMpEeHUs. YCTaHOBKAa pernepoB. OnopHoO-MojBecHass cucrtema. JlpeHaxw,
BO3JyIIHUKHA. ApmaTypa U IpeloXpaHUTEIbHbIE ycTpoicTBa. Kiacc TOYHOCTM MaHOMETpPOB.
MapkupoBKa apMaTypsl.

Tema 47. MaTepuaJibl 4 noJ1y(padpuKaTsl

Matepuansl u nonydabpukarel. OCHOBHbIE TpeOOBaHHS K HUM. ATTECTallMsl TEXHOJIOTHH
CBapKu. MeTo/1bl U3rOTOBJIEHUS U KOHTPOJIS KayecTBa.

Tema 48. Apmarypa POY, npeHaku, BO3AyLIHMKH, IPeI0XPAHUTEIbHbIE YCTPOHCTBA
Apmarypa POY, npeHaxu, BO31YILIHUKH, IPEIOXPAaHUTEIbHBIE YCTPOIICTBA.
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Tema 49. Texnudeckoe 0CBHAETEJbCTBOBAHNE, PAa3pellIeHHE HA IKCILIYATALMIO
TexHunuyeckoe OCBHIETENbCTBOBaHUE TpyOompoBonoB. [loAroroBka K  TEXHUYECKOMY
OCBM/IETEIBCTBOBAHHUIO. Cpokun  TpOBEACHMsS]  TEXHHYECKOTO  OCBUJETEIBCTBOBAHUS.
I'mpapaBnuueckoe ucnpiTaHue. OLIEHKA KayecTBAa CBapHBIX COCAMHEHWH. BHyTpeHHMIT ocMOTp
MUTATENbHBIX TPYOOIPOBOIOB. Pa3perienue Ha sKCIUTyaTanuio TpyOOIpoBOIOB (IOIekKAIUX U
HE TOJUIeKallMX perucrpauuu B opraHax [ocroprexnamzopa Poccun). Pazpemenue Ha
BKJIFOUEHHUE B paboTy TPyOOTIPOBOIOB.

Tema 50. Oxkpacka 1 HAANKMCH HA TPYOONPOBOAAX

Oxpacka u Haamucu Ha TpybompoBomax. Oxpacka cormacHo 'OCT 1-1202. Hagmuce: HOMEp
MarucTpanu (puMmMckue uu@phl), yKazareiabHas CTpeNika, Ha OTBETBICHHUSIX OT MarucTpaiu
(apabckue mudpsr).

Tema 51. O0cay:KuBaHHEe U PEMOHT

OO6cnyxuBanue u peMoHT. IloaroroBka u arrecranusi nepconana. llepuoaudHoCTs TPOBEPKU
3HaHUW TmiepcoHana. HaOmiomenus 3a mnonsydecthlo. Halmiopenuss 3a mnepeMelieHHeM
TpyOOIIPOBOJOB M HUX OINOPHO-NIOJBECHOM cucreMoil. TexHuyeckas U  ONepaTUBHAL
JOKYMEHTAIUs: TOJKHOCTHAS MHCTPYKLHUSA, CXeMa TpyOOIIpOBOJOB M TOUYEK 3aMepa MOJI3y4ecTH,
perepoB, WHCTPYKIMU TI0 IKCIUTyaTalliH, MapIIpyTHas KapTa o0XoAa NMpH NpUEMKE U caaye
cMmeHbl. [ToAroToBKa K peMOHTY: OTKIIIOUEHHUE, YCTAHOBKA 3ariylIeK ¢ XBOCTOBUKAMH, OTKPBITHE
NpeHaxei, Bo3nymHukoB. Hapsa-nonyck Ha nmposeaeHue pador.

Tema 52. Texunueckoe ITMarHOCTUPOBAHUE TPYOOIPOBOA0B

TexHnuyeckoe TUarHOCTUpPOBaHUE TPyOOIpoBoAoB. Llean u MeToapl NPOBENEHNUS TEXHUUYECKOTIO
nuarHoctTupoBaHus. [IporpaMMbl TEXHUYECKOTO TUATHOCTHUPOBAHUS TPYOOIIPOBOIOB.
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1. IPAKTUYECKOE OBYYEHHE
TEMATHYECKHH IJTAH U ITIPOTPAMMA

2.1. TemMaTHYeCKHUH IJIAaH MPAKTHYECKOr0 00y4YeHUsI

Ne KommuectBo
ILIIL. HaumeHnoBaHue TeMbl 4acoB
1 BBenenue 8
2 TommBornogaya 8
3. TexHuueckoe BOAOCHAOKEHNE U BOJOIIOATOTOBKA 16
4 KortenbHbIN 1 TYpOMHHBIN LIEXU 32
5 DnexTpoobopyaoBaHue 16
6 ABTOMAaTH3AIs, TEXHOJOTUYECKHE 3AIIUTHI, OJIOKUPOBKA,

CUTHAJIM3aIUs U TUCTAHIIMOHHBIN MPUBOJ B KOTJIIOTYPOUHHOM IIeXe 24

7. | Okcmryaranus o00pya0BaHUs 24
8. PemoHT 060pynoBanus 24
9. | CamocTrosTenbHOE BHIIOTHEHHE PA0OT, BXOSIINX B KPYT 00sI3aH-

HOCTEW MalIMHKUCTA [EHTPATHHOTO TEIUIOBOTO IIUTA YIIPABICHUS 8
kotiamu 3-8 paspsiia

Hroro: 160
KBaiunpukanmoHHbIH 3K3aMeH

2.2. lIporpaMmma NpakTH4YeCKOro 00y4eHust

Tema 1. BBenenue
OcHoBHbIE TOTPEOUTENH INEKTPOIHEPTHH. [ paduK INEKTPUUECKUX HATPY3OK.
OcHoBHOE 000pyZI0BaHUE, YCTAHOBIIEHHOE Ha TETUIOBOM AnnekTpudeckoit cranmmu (TIC).

OpraHI/ISaHI/IOHHaﬂ CTPYKTYypa TQC, OpraHnu3alluOHHO-TIPOU3BOACTBCHHAA CTPYKTYpa KOTJ'IOTyp6I/IHHOFO

1[exa, MHCTPYKTaX 10 TEXHUKE O€30MaCHOCTH U MIPOTUBOIOXKAPHON TEXHUKE.

Opranu3zanus pabo4yero MecTa CTapIiero MallmHUCTa KOTIOTYPpOUHHOTO I1eXa COrJIacCHO TpeOOBaHUAM
HOT.

Tema 2. TonnBomomaua

Cxuazpl TBEpAOTO TOIIMBA, UX PACIIONIOKEHHE. Pa3rpy30uHble yCTpONCTBA U IpOOMIIbHBIE YCTAaHOBKH.
TexHnueckue XxapakTepUCTHUKH YCTaHOBJIEHHOT'O 00OPY/I0BaHUS.

Tpakrt TormmBonogaun. KoMnoHoBKa U TEXHUUYECKHE XapaKTEPUCTUKK YCTAaHOBIEHHOTO 000py/10BaHUs
TpakTa TOIUIMBOIIOAAYN U EMKOCTH JJIs TBEPIOT0 TOIUIMBA, COCTABIEHUE 110 MECTY IPUHIIUIIAATIBHON
CXEMbI TOIUTMBOIIOIAYH.

TpeboBanust Mo ApoOICHUIO TOTIIIMBA.

O6beM KOHTpOIIS (TPETEH3MOHHOT0) TOTLIUBA.

PesepByapbl )KHIKOTO TOMINBA, UX PACIIOJIOKEHHUE.

CocraBiieHre 10 MECTY CXeMbl Ma3yTOHACOCHOH. Pacnonoxenne HacocoB, GUIBTPOB, Ma3yTHBIX
ojiorpeBaresieii, apMatypbl. X TexHUYeckas XapaKTepUCTHKA.

Ma3zyTornpoBo/ibl KOTJIIOTYpOMHHOTO IIeXa.

CocraBieHne NPUHIMITHAIBHON CXeMbl Ma3yTONPOBOIOB OT Ma3yTOHACOCHOM /10 Ma3yTHBIX (DOPCYHOK
KOTJIOB.

Pacnionosxenne apmarypbl. Bo3MokHbIE BApHaHTHI IEPEKIIIOUEHHS T10 CXEME.

CocTaBiieHre 10 MECTY CXEM MapOoNpPOBOIOB COOCTBEHHBIX HYXK/ OT KOTJIOTYPOMHHOTIO 1ieXa J0
Ma3yToHacocHO#. Cxema MmoJjiauu napa OT KOJUIEKTOpa COOCTBEHHBIX HYX/ K Ma3yTHBIM (popcyHKaM U B
Ma3yTOHACOCHYI0. PacronoskeHnne apMaTypsl.
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[TaporipoBozbl B Ma3yTOHACOCHOM. ApMaTypa 3alopHasi, peryiaupytonias. Mera ycTaHOBKU AaTYUKOB,
CPEZICTB U3MEPEHUS HAa TapOMa3yToNpoBoaax. Mx 3HaueHne. ABTOMaTHYECKOE PETYINPOBAHUE JaBICHUS
U TemnepaTypsl Ma3yta. CUrHaIu3alus HapyleHus 1o1a4 Ma3yTa B cilydae aBapuil Ha kotie. HopMmel
CoJIep>KaHusl MacJIONPOAYKTOB B APEHAKHBIX BoJaX (IPOMBIIUICHHBIX cTOKaX). OTKIIOUeHHE IPSIMOI 1
00paTHOW JIMHUI MazyTa JJis IPOU3BOJCTBA PEMOHTOB.

O6beM KOHTPOJISI U 00CTYKUBAHUSI Ma3yTHOT'O XO35MCTBA CTApIIUM MAIMHUCTOM KOTJIOTYPOUHHOTO
exa.

CocraBneHue 1o MECTy IPUHUUIIUAIIBHON CXEMbI Ta30IIPOBOJOB OT BPE3KU B TOPOACKOM Ta30MpoOBOA 10
ra30BbIX TOPEJIOK KOTIOB. Pacnonoxenue 3a1Bmxex 1 cupOHOB Ha TazonpoBoje. Mx Texnuueckas
xapakrepuctuka. Cxema ['PIT (I'PVY). Pacnonosxenne apMaTypbl U CpeiCTB

n3mepenuil. [locienoBaTensHOCTh YCTAHOBOK 110 X0y Ta3a obopynoBanus [ PIT (I'PY): pacxomomepos,
(bUILTPOB, NPEAOXPAHUTEIBHO-COPOCHBIX KJIAIAHOB, PETYISATOPOB JaBICHUS, MPEIOXPAHUTEIHHO-
cOpocHBIX Ki1anaHoB. VX TexHuueckas xapakrepuctuka. Kontposns 3a padotoit I'PIT (I'PY). [Ipuunnst
MOBBIIICHUS WIN IOHWKEHUS JaBJICHUS ra3a 3a peryiasTopoM aasieHus. Cxema razonporoaos ot ['PIT
(I'PY) no obmero razosoro komwiekropa KTII. Pacnonoskenue apmarypsl, cuOHOB, Ta30BBIX CBEUCH B
cooTBeTcTBUM ¢ «IIpaBunamu 6€30MacHOCTH B Fra30BOM XO3SIHCTBE.

Cxema ra3onpoBoJIOB OT OOIIIETO ra30MpoBOAa KOTIOTYPOMHHOTO I1€Xa JI0 Ta30BBIX TOPEJIOK KOTIIOB.
Mecra yCTaHOBKHU JATYMKOB CPEICTB U3MEPEHUS U X HA3HAYCHUE.

ABTOMaTHUYECKOE PEryJIMpOBaHUE 33JaHHOIO AaBJIEHUS B ra3onpoBojie. CUrHaau3anus OT MOBBIILIEHUS U
MIOHMKEHUS JaBJeHUs ra3a B razonpooje. [Ipekpaiienue nogauu raza B ciydyae HEJOMYCTUMOIO
W3MEHEHHUs JJaBJICHUs ra3a B ra30IpoBOJE.

[Ipekpanienue nojayu ra3a B ciiyyae aBapuu Ha KOTJIE.

OOBeM KOHTPOJIS U 0OCTY)KHBAHHUS Ta30BOTO X0O35CTBA CTAPIINM MAIIMHUCTOM KOTJIOTYPOMHHOTO 1IeXa.
CocraBieHue 1o MECTY CXEMbI IEUCTBYIOIIEH Ha CTAHIIMM CUCTEMBI IIbUICTIPUTOTOBIICHUS. TexHu4ecKas
XapaKTepUCTHKA MEJBHUII, CENapaTOpPOB MbUTH U IIUKJIOHOB MU, OOCITy)KNBaHUE METBHHII.
PerynupoBanue TOHMHBI TIOMOJIA. Y CTAHOBKA M0 MTOTOKaM CPEJICTB U3MEPEHHUS CYIIMIIBHOTO U
TPaHCIOPTUPYIOIIErO areHTOB M0 TPAaKTy M0/1ayM B TONKY. PerynupoBanne paboThl MENbHULL B
3aBUCUMOCTH OT U3MEHEHUW Harpy3Ku, KauecTBa yris U T.A.

Tema 3. Texunueckoe BoJ0CHaOKeHHe M BOJAOIOATOTOBKA

HcTouHrK BOIOCHAO0KEHUS M €r0 XapaKTepucTUKa. beperosas HacocHast CTaHLUS M TEXHUYECKast
XapaKTepUCTHKA YCTAaHOBJIEHHOTO Ha HEW 000py10BaHUSI.

CpencTBa U3MEpEeHU M CUCTEMbI aBTOMaTU3alMK OeperoBoil HacOCHOM cTaHuu. ['paanpHu.
XapakTeprucTUKa, YCTPOMCTBO U AKCILTyaTals TpaiipeH U LUPKBOJAOBOIOB.

KomnoHoBka 060pyioBaHHs BOJAOIOATOTOBKH, KOHACHCATOOUUCTKH U UX XUMUYECKask XapaKTepUCTHKA.
KoHcTpykTHBHOE YCTpOICTBO 000pYAOBAHUS XUMBOIONOATOTOBKU. CpeicTBa U3MEPEHUS U CUCTEMBI
aBTOMaTHU3allMy XUMBOJIOIOATOTOBKH. JIabopaTopun XMMHUYECKOTO 11eXa, UX Ha3HauYCHHEe, TEXHUUECKast
CXE€Ma XMMBOJIOOYUCTKH.

Tema 4. KoTeJbHBII 1 TYPOMHHBIH LIEXH

KommnonoBka o6opynoBaHus KoTeabHOU. TeXHUYECKHEe XapaKTEPUCTUKU KOTJIa U €r0 BCIIOMOTaTENbHOIO
obopynoBanus. 3ydeHne KOHCTPYKIMM KOTJIA M €r0 BCIIOMOIaTelbHOT0 000py/10BaHMs Ha
PEMOHTHPYEMOM MJIU HaXOASIIEMCSI B MOHTaXe KOTJIE.

Cxema riaBHBIX apoNpPOBOJOB KOTJIOB. Pacronoxxenne apmMarypsl, IpeHaxel. Mcnonb3zoBanue temina
napa Jyist Mporpesa MapornpoBo/I0B MPHU MYCKe KOTIOB.

VYnpasienue paboToit KoTioarperaTa B CTallMOHAPHOM U IepeMeHHOM pexumax. [Iyck u ocTaHOB KOTNa
U €ro BCIoMorareiabHoro obopyaosanus. Hapymenus B pabote KoTioarperata, Ux JIMKBUAALNS U
IIPENYNPEKICHHUE.

DKOHOMMKA 3KCIUTyaTallud KOTJIOArperaToB (TEXHUKO-DKOHOMUYECKHE MTOKa3aTesn).

WHcTpyKLus 1o BKIOYEHHIO U UCIIOJIb30BAHUIO JPEHAXKEN NP MyCKax KOTJIOB.

Cxema nurarenbHbIX TPyOOnpoBo10B. Pacnionoxenne apMarypsbl, IpeHaKe, TeTUTENbHbIX 3a]IBUKEK.
[Topsii0K OTKITIOYEHUSI TUTATENBHBIX COOPOK, CTOSKOB XOJIOTHOTO MJIM TOPSYETo MUTAHUS, UX
JPEHUPOBAHUE.

ABP, curnanuzanus nageHus 1aBjaeHUs MUTATEIbHON BOJIbI, MECTA YCTAHOBKU MMITYJIbCA JUUISl HUX.
Cxema BOJIbI C APEHAXKHBIX TOUYEK MUTATEIbHBIX MaruCTpaIei.
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Onepanus Mo OTKIIYCHUIO PA3TUYHBIX YYACTKOB MUTATEIBHBIX MArUCTpaleii Ha KOTIaxX sl KaKuX -TH00
PEMOHTOB M X IPEHUPOBAHKE, CXEMA 3AMOJHEHUS KOTIOB BOJOM.

Cxema nmaponpoBo0oB COOCTBEHHBIX HYX . Pacnonoxenue apmarypsl, qpeHaxeil. Pacnonoxenune POY u
BIIPBICK MUTATEIBLHON BOJIBI, PACIIOI0KEHUE UMITYJIBCOB I cpeAcTB u3amepenust POY. Mcnonb3oBanue
pactupurenet Juist apeHaxeil. CBsi3b qpeHake KOTeIbHOU ¢ APEHAXKHON CUCTEMOM TYpOUHHOTO
OTJICJICHUS B KOTJIOTYPOMHHOM IIeXe U 00AyBOYHOI cucTeMbl maponpoBo1oB. [logaua napa Ha popcyHKH,
TOILIMBOMNOAYY U oTpedurernsm. Ero yuer.

Cxema maponpoBoJI0B 00AYBKH U €€ IPCHAXKU.

Cxema TpyOOMpOBOIOB TEXHUYECKOW BOBI. XapaKTEPUCTHKA HACOCOB TEXHUYECKOW BOJIBI, UX
aBTOMAaTHKa MOJJIep:KaHus ypoBHS B Oakax. PacnionoskeHue apMartypsl.

CBs3b TpyOOIIPOBOIOB TEXHUYECKOM BOABI CO CXEMOM THApo30J0yaaieHus1. Onepauy 1o OTKII0UYEHHIO
Pa3IMYHBIX YYACTKOB CXEMbI, 0aKOB TEXHUYECKOM BOBI AJIsl TPOU3BOJICTBA PEMOHTA.

Cxema TpyOONIPOBOIOB TUAPO30JIOYIAICHUS, CBA3b C TEXHUYECKUMH H MOKapHBIMU TPYOOIIPOBOJAMH,
pacIOJIOKEHUE apMaTyphl.

Cxema 6aKOB THIPO30JIOyIATICHHUS, XapaKTEPUCTUKA CMBIBHBIX HAacocoB, ux ABP, 3ammuTa oT 3aToruieHus
MOMeIeHus1 6aKOB TUAPO30JIOYAAIEHUS U CMBIBHBIX HACOCOB, MHCTPYKIIUS MO 0OCTYKHUBAHHUIO 3aLUTHI.
Curnanuzanusi.

Cxema OarepHOil HACOCHOM, XapaKTePUCTUKA 00OPYIOBAHHUSI, PACTIONOKEHHE apMaTypbl, CXeMa
BOJIOCHAO)KEHUS OarepHoi u cxema paboThl OarepHbIX HacOCOB. biokupoBKa OarepHbIX U CMBIBHBIX
HacocoB. HCTpyKIus o 00CayKUBaHUIO OarepHbIX HacocoB. CUTHAIM3AIINSL.

Cxema HeTpepbIBHOM MPOYBKH KOTJIOB. PaboTa cernapaTropoB HEMPEPHIBHOW MPOAYBKH M UCIIOJIB30BAHNE
TeI1a IPOyBKH.

Pabota perynsaTopoB ypoBHs. BapuaHTBI OTKIIOUEHUS YIaCTKOB CXEMBbI JUISI TPOBEACHUS PEMOHTOB.

CxeMbl eprouecKoi MpoAYBKH KOTJIOB, CIOJIb30BaHUE Teia MPOAYBKH B paciuputensix. ['padux
IIPOJYBOK KOTJIOB.

Hopwmbl kauecTBa KOTJIOBOM BOJABI KOTJIOB.

Cxema OTOIIEHUSI U CXEMa II0JIa4yM CKATOro BO3yXa.

Cxema mHEBMOYOOPKH M CXeMa MacJOMPOBOIOB IIAPOBBIX MENbHHUIL. Y CTpoiicTBO HacocoB PMK-4 u
MHCTPYKLHS IO UX OOCITYy’)KMBaHHIO. Y CTPOHCTBO MACIOHACOCOB MapPOBBIX MEJIbHUII.

ITpopaboTka rpaduka npouIaKTUIECKOro 0CMOTpa U ONpOOOBaHUS 0O0PYL0BAHUS U €T0 BHITOJIHEHHE.
Cxema XMMHUYECKHUX MTPOMBIBOK KOTJIOB HA OCHOBE KOMIUIEKCOB. CXeMa MOKapHbIX MarucTpaiei.
[MpuHIMIIMaTBHAS SNMEKTPUYECKas CXeMa COOCTBEHHBIX HYXKJ KOTOOTYpOUHHOTO 11exa. Hopmbl kauecTBa
KOTJIOBOM BOJIbI, TUTATEIBHON BOBI U Mapa.

KomnoHoBka 060opyioBanus TypOUHHOTO oTJeneHHs. TexHnuecKkue XxapakTepuCTHKI TYpOUHBI U ee
BCIIOMOTaTeIbHOTO 000pY/10BaHUSI.

W3yueHne KOHCTPYKIIMU TYpOUHBI M €€ BCIIOMOTraTeIbHOI0 000PYA0BaHUS HA PEMOHTUPYEMOM MITH
HaxoJsIIelcs B MOHTaxe TypOuHe.

W3yuenne u cocTaBiieHHE TEIIOBON CXeMbl OJI0Ka, TJIaBHBIX MApONPOBOIOB, CXEMBI IpEHaXeNH U
MIPOYBOK U T.J.

KommonoBka 060py10BaHus ¥ TEXHHUECKHUE XapaKTePUCTUKH MUTATEIbHO-1€adPAllMOHHON YCTAHOBKH.
CpencTBa u3MepeHusi CUCTEMbI ABTOMAaTUKH U TEXHOJIOTMYECKUE 3allUThl TYpOUHBI. 3yueHue u
COCTaBJICHHE CKEJIETHBIX CXeM aBTOMATHUKH M TEXHOJIOTHYECKHX 3alUT TYpOUHBI.

VYrpasnenue paboToit TypOOYCTaHOBKHM B CTAllMOHAPHBIX U IEPEMEHHBIX pekuMax. [Tyck u ocTtaHoB
TypOoarperatoB 1 €ro BCrioMmoraTeiabHoro ooopynosanus. Hapymenue B pabore TypOOYCTaHOBKH U
MUTATEJIbHO-/1€a’PallMOHHON YCTAaHOBKH (MX JIMKBUAALMS U IPEIyNpEeKICHUE).
brounas KOHAEHCATOOYHCTKA (CXeMa, IKCIITyaTaIus).

DKOHOMUKA IKCIUTyaTallul TYpOMHHON YCTaHOBKHU (TEXHUKO-PKOHOMUYECKHUE MOKa3aTeln
Tema 5. JnexkTpoodopyaoBanue
KommnoHoBka 31ekTpoobopyaoBanus 3HEpro0aoka. Y CTpOHCTBO U TEXHUUYECKUE XapaKTEPUCTUKH
anekTpoaBurarenei. OXiaxaeHue 3JIEeKTPoIBUraTeNIel U cMa3Ka Bpallaloluxcs yactei. Bkirouenue B
paboty. Pacnonosxenue u noiap3oBaHue KHONMKaMu «CTOI IBIMOCOCOB, MEJIbHUYHBIX BEHTUIISITOPOB,
JTyThEBBIX BEHTHJIATOPOB, BEHTHJIATOPOB MEPBUYHOIO BO3/1yXa, MUTATEIbHBIX HACOCOB,
HUPKYJISLIUOHHBIX HACOCOB, KOHAEHCATHBIX HACOCOB U JIp., PETYJIUPOBAaHUE YHCIa 000POTOB MOTOPA
MbUICTIUTATENIed U CKOPOCTH JICHTHI MUTATENIEH ChIPOTO YTJIs.
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TexHnueckue xapakTepUCTHKU reHepaTopa, TpaHchopmaropa.

N3yueHne KOHCTPYKIIMU TeHepaTopa, TpaHChopmaropa.

CpencTBa u3MepeHus A1l KOHTPOJIS 32 pabOTOM AJIeKTpOABUraTeNei, anmnapara yrpaBieHUs U 3alUThI
JIEKTPOBUraTENEH.

Tema 6. ABTOMaTH3aNUsl, TEXHOJIOTHYECKHE 3AIIUTHI, 0J10KkHpoBKa. CUrHanu3auus u
AUCTAHUHMOHHBIH NPHUBOJ B KOTEJIbHOM U TYPOUHHOM LeXax

M3yueHne CKeIeTHBIX CXeM aBTOMATHUKHU U 3alllUT KOTJIOB, TypOUH M SHEProOIoKa B LIEJIOM.

CpencTBa U3MepeHHus, CHCTEMbl aBTOMATUKH U TEXHOJIOIMUYECKHUX 3aIUT KOTJIOB U TYpOUH.

Pazbopka 1 0cCMOTp IpeAOXpaHUTENbHBIX KiIalaHoB. PaboTa MMIyIIbCHBIX PeA0XPaHUTEIBHBIX
KJIAIIaHOB.

N3ydyeHne MecTopacoaoKeHusl CPEACTB U3MEPEHHUS, JaTUNKOB AIEKTPOHHBIX PETYJIATOPOB NaHeNen
yIIpaBJICHUs], aBTOMAaTUKHU U OJIOKUPOBOK, JUCTAaHIIMOHHOI'O YIPABJICHUS U TEXHOJIOTNYECKON
CUTHAJIM3aL1H.

OCHOBHbBIE HEUCIIPABHOCTHU CPEACTB U3MEPEHUS, CPEJICTB ABTOMATHU3ALIMHU, TEXHOJIOTHYECKUX 3allUT,
OJIOKMPOBKH, CUTHAIM3ALUHU U JUCTAaHIIMOHHOTO MPUBO/JIA, U3 IPU3HAKH, MEPBI UX YCTPAHEHHS U
IPESYIpPExKICHUS.

Pacnonoxenne 0J109HBIX IUTOB yrpaBieHusi. O00pya0BaHUE MOMEUICHUN OJOYHBIX IIUTOB.
KomnoHoBka 060pyioBaHMs U MaHeNeH GJIOYHOTO IKTA YIpaBiIeHUs. MeCTHbIE IUTHI YIIPABICHHUS.
Cpencta cBA3M B KOTEJILHOM U TYpOMHHOM II€XaxX U UX Ha3HAUEHUE.

Tema 7. Jkcnnyatanusa 000pyA0BaHUSA

W3yuenne NOMMKHOCTHRIX HHCTPYKIMH CTAapIIEr0 MAlIMHUCTA B KOTEIHHOM U TYpOMHHOM IIexax,
CTapIlero MallMHKUCTA SHEProOJIOKOB, MAIIMHUCTA SHEPTO0I0Ka U OCTAJIbHBIX PAOOTHUKOB CMEHBI B
KOTEJIbHOM U TYpOMHHOM LieXax.

W3yuenue npou3BOACTBEHHBIX HHCTPYKLUI 0 000OPYAOBAaHUIO B KOTEJIBHOM U TYpOMHHOM LI€Xax,
TEXHUYECKOH IOKyMEHTAIINHU 3aBOJIOB-U3TOTOBUTENEH 000pyI0BaHus. M3ydeHne HHCTPYKIIUH 110
JMKBUJALMYU aBapUi B B KOTEJIBHOM M TYpOUHHOM II€XaX, MOJ0XKEHUE O KOTEJIbHOM U TYpOMHHOM LieXax.
[IpaBwiia npuema u c1a4yu CMEHBI.

W3yuenue nmpaBui TEXHUYECKOMN 3KCIUTyaTalluy, PaBIII TEXHUKU 0€30MaCHOCTH MPH SKCILTyaTalluu
TEIIOCUIIOBOIO 000PYI0BaHUS 3JIEKTPOCTAHIIUH, MPaBUiI 0€30M1aCHOCTH B Ta30BOM XO3SIMCTBE, IPABHII
yCTpOICTBa U 6€30IacHOM IKCIUTyaTallui COCYA0B, pabOTAIOIIUX 01 1aBJICHUEM.

N3ydenue npaBui1 ycTpoiicTBa 1 6€30MacHOM 3KCIUTyaTalluy TpyOOIIPOBOAOB Mapa U BOAbI, IPaBUI
yCTpoicTBa U 0€30IacHOM IKCILUTyaTalluy MapoOBbIX M BOJOIPEHHBIX KOTIOB, HAPOBBIX TYpOUH, MPaBHII
BHYTPEHHET0 TPYI0BOT0 pactopsiaKa.

[TonroToBUTENBHBIE ONEPALIMU NTEPE]] ITYCKOM YHEProOI0Ka U MOCIE0BATEIbHOCTh UX BBITOJHEHHUS.
Pacronka xoTnoB u BkiItoueHue B paboty. KoHTposns 3a TemnepaTypoil MeTaiia pa3InyHbIX YacTeil
KoTa (6apabaHa, maponeperpeBaress U T.1.); 3a paCIIMPEHUEM YKPaHOB U KOJIJIEKTOPOB. Pexxum
Mo/IbE€Ma JIaBJIEHUS M TEMIIepaTypbl apa Bo BpeMs pacTonku. KoHTpoub 3a ypoBHEM B OapabaHe KOTIa,
JIABJICHUEM, TEMIIEpATYpOU MEPErPETOro napa B X0€ PaCTONKH.

OnpoboBaHKe aBTOMATUYECKUX, OJIOKUPYIOIIMX U 3alllUTHBIX YCTPOHCTB KOoTiIoarperatoB. Hactpoiika u
oINpoOOBaHuUE MPEIOXPAHUTENbHBIX KIIAMaHOB (I10CIe PEMOHTA) J10 BKJIFOUEHHSI KOTJIA.

[Tepexo/1 ¢ pacTOMOYHOTrO TOTJIMBA HA OCHOBHOE (JJ1sI DJIEKTPOCTAHITUHM, COKUTAIOIINX JBa U O0Jee BUIOB
TOIJINBA).

Pexxumubie kapThl kKoTioarperara. Hactpoiika pexuma paboThl KOTEIbHON YCTAaHOBKH IO PEKUMHBIM
KapTam.

[ToaroroBka TypOuHbI Kk mycky. [Tyck TypOuHBI U3 HEOCTBIBIIETO cOCTOsIHUS. OOCITy)KUBaHUE TYpOUHBI
BO BpeMsl ITycka u ocTaHoBa. KOHTpoJIb 3a TeMIiepaTypHBIM COCTOSTHUEM TYpOUHBI, peXKHUMOM MOAbeMa
000opoToB 1 Habopom Harpy3ku. [IpoBepka pabOThI CHCTEMBI PETYIMPOBAHKS Ha CTOAIIEH TypOUHE.
OnpoOoBaHKEe aBTOMaTUYECKHX, OJOKUPYIOMIUX U 3aLIUTHBIX YCTPOUCTB TYpOMHHON YCTaHOBKH.
HcneiTanue aBTomMara 6e3omacHocTH, [IpoBepka MIIOTHOCTH 3aKPBITHIX OPraHOB MapopacnpeesieHus u
IUIOTHOCTH BaKyyMHOH CHCTeMBbI Ha paboTatolieil TypouHe.

BsaumopeiicTBue 00ciyKMBarOIIETo MepcoHaia SHeprodJI0YHON yCTaHOBKH IMPH ITyCKe, padoTe,
OCTaHOBE PHEPro0JI0Ka U NP aBapUIHOM OCTAHOBE.

O6cyxuBanne 000pyIOBaHMS BO BpeMsi ero paboThl. [ly0aupoBanue 00sS3aHHOCTEH CTapIIero
MAIIMHUCTA B KOTEJILHOM M TYpOUHHOM I€XaX.
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Benenue onepaTuBHON JOKYMEHTALIMU CMEHHOTO IIEPCOHAIA.

[lepuonnvHocTh 0OnpoOOBaHUS 0O0PYLOBaHMSI, HAXOAALIETOCS B PE3€PBE, U KOHTPOJIb 3a €T0

COCTOSIHUEM.

TpenupoBka eficTBUI cTapIlero MalIMHUCTAa B KOTEJILHOM U TYpOMHHOM Li€Xax B cIy4ae aBapuu Ha
OCHOBHOM H BCIIOMOTATEIILHOM 000pyI0BaHUH SHEPTOOIIOKA.

Tema 8. PeMoHT 000pya0oBaHus

Buael peMOHTOB.

OtxkimroueHre 000pyJOBaHUs AJIS BBIBOJIA €70 B PEMOHT.

[Topsimok nonmycka peMOHTHBIX OpHraja Ha pEMOHTHPYEMBIN arperar.

Opranuzanus pabodyero MecTa U NnpaBuila TEXHUKH 0€3011aCHOCTH TP IPOU3BOJICTBE PEMOHTHBIX PadoOT.
OcMOTp ¥ IPOBEpKa COCTOSTHUS OTAEIBHBIX Y3JIOB U JIeTasieil 000pyaoBaHus sHeproooka. [Ipasuna
COCTaBJICHUS BEJOMOCTH Je(EKTOB.

Haubonee TunuuHbie MOBpEXAeHUS 000py10BaHUs YJHEPTr00I0Ka. OCBOGHUE HECIOKHBIX PEMOHTHBIX
paldoT U caMOCTOSTEIbHOE BBIIIOJHEHHE 33JaHUH 110 CMEHE MPOKJIAI0K Ha (DIaHLIEBbIX COEAMHEHHSIX
TpyOOIPOBOJIOB U apMaTyphl, HAOWBKE CAILHUKOB, 3aMEHE BOJIOYKa3aTeIbHBIX CTEKOJ U T.A4. IIpoBepka
OTPEMOHTHPOBAHHON apMaTypbl Ha IVIOTHOCTh PAa3JIMYHBIMU cliocobamu. PerynupoBka apMarypsl.
Yyactre B peMOHTE Pa3IU9HbBIX Y3JI0B 000PYAOBaHHS SHEProOIoKa B COCTaBE PEMOHTHBIX Opura (B
NEepUOJT KAUTAIBHOI'O WJIM PAaCIIUPEHHOI0 TEKYLIET0 PEMOHTa 000PY0OBAHUA).

[Tpuemsl mpoBeeHUS TPOCTEHIIEro MPoUIAKTHYECKOT0 peMOHTa 000pyaoBaHus. [Ipuemka
000pyZI0BaHUS U3 PEMOHTA U BUBI IPUEMKH (II0Y3J10Basi, IpeIBapUTEIbHAs, 0011ast, B X0JIOAHOM
COCTOSIHMM M OKOHYAaTEJbHAsl — B padoTe MO Harpy3Koi).

Tema 9. CamocTosiTe/IbHOE BbINOJTHEHHE PA0OT, BXOASIIIMX B KPYTI 00sI3aHHOCTEH MAIIMHUCTA
LEeHTPAJbHOI0 TeIJIOBOI'0 IUTA yIpaBJjieHus kotjaamu 3-8 pa3psaaa

CamocrosrenbHas paboTa B KaueCTBE MALIMHUCTA LIEHTPAJIBHOIO TEMJIOBOTO IUTA YIPABIECHUS KOTIaMU
3-8 paspsma c COONMIOJCHWEM TMpPaBHI TMPOHM3BOJCTBEHHO-TEXHUYECKUX HWHCTPYKIUH ¥ TEXHHUKH
0€30MacHOCTH.

Benenue 3agaHHoro pexuma paloThl TeruiomMexaHudyeckoro obopynoBanuss TOC co ummTa
JUCTAHIIMOHHOTO YIIPABICHHUSL.

[IpoBenenue onepaTuBHBIX NEPEKIIIOUEHUN, TYCKOB U OCTAaHOBOB TEIUIOMEXaHUYECKOTO 00O0PYAOBAHUSA
T3C co muTa IMCTaHIMOHHOTO YIIPABIICHUS.

OcBoeHME TEpeOBBIX METO/IOB OOCIIYy)KMBaHMsI KOTEIbHOM ycTaHOBKU. KBanudukanmoHHas npoOHast
pabora.

KpanndukauuoHHbIi 3K3aMeH
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