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Размещенное изображение


1. Ileau ocBoOeHMsI AN CUUIIIUHBI

[lenpto M3yueHUs DUCIUIUIMHBI SBISACTCS (OPMUPOBAHHE Y CTYIICHTOB
0a30BbIX 3HAHMI: O PAlMOHAIIBHOM MCIOJIb30BAHUM YHEPreTUUYECKUX CUCTEM
npeanpusiTuii; 00  OCHOBHBIX  IpaBWiax  0O€30MacHOM  HKCIUTyaTaluu
TEIJI0PHEPIeTHYECKOr0 000pyA0BaHUS.

3amauedi AUCIUIUIMHBI SBISCTCS (POPMUpPOBAHUE HABBIKOB KOHTPOJIS,
aHalM3a W YIOpaBJICHUS  PEKUMAMH  pabOT  MPU  IKCILIyaTalHH
TEIJIOOHEPTCTHUCCKIX YCTAaHOBOK M CHUCTeM. OCBOWUTH HABBIKH OIECPATHBHOTO
IUTAHUPOBAHHUS W OPTAaHMU3AIMH TPOBEICHUS PEMOHTHO-TIPOPUITAKTHICCKUX
pabot obopynoBanus TOCIIII.

2. Mecto qucunmiuabl B ctpykrype OOII 6akanaBpuara

Hucrumumaa  «lIporpammHoe  oOecrieuenue s mpodecCUOHATBHOM
JeSITeIbHOCTH B YHEPTETUUECKOM OTPACTH» OTHOCUTCS K UHCITY MPOo(eccrnoHaIbHBIX
y4eOHbIX JHUCUMIUIMH BapHaTHBHOM 4YacTM 0a30BOr0 LHMKJIAa OCHOBHOMU
oOpa3oBaTeabHON TporpaMMbl OakaiaBpuara.

«IIporpammHOe oOecrieueHre i TPOPECCHOHATBLHON JEATEIbHOCTH B
DHEPreTHUYECKON OTpacTW» B3aMMOCBS3aHA JIOTHUECKH U  COJAEPKAaTeIbHO-
METOJUYECKH CO CIEAYIOMNMHU AUCIUITNHAMH U TipakTukamu OOIT:

— TexHONOrMYECKHE YHEPTOHOCUTENN U SHEPTOCUCTEMBI MPEANPUATHI;
— DHeprocOepexeHne B TEIII0IHEPTEeTHKE U TETJIOTEXHOJIOTUSX;

— KorenpHbIe ycTaHOBKY U TAPOTEHEPATOPHI;

— TemnoBbie nBUTraTeIN M HArHETATENH;

— TemnnosHepreTHUECKUE CUCTEMBI TPOMBIIIIICHHBIX MPEATIPUSATHII;

— YcraHOBKH A5 TpaHC(HOPMAILIUY TETUIA U TPOIIECCOB OXJIAKICHUS

3. IlepedeHb IUIAHMPYEMBIX Pe3YJbTATOB 00y4YeHHS MO AUCHUILIHHE
(MoayJ110), COOTHECEHHBbIE € IVIAHUPYEMBIMH Pe3y/JIbTAaTAMU 0CBOCHUA
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

B pesynpraTe oOCBOEHUS OUCHUIUIMHBI (MOIyisl) Yy oOOydYaromuxcs
GbOpMUPYIOTCS  CICAYIONIME KOMIIETCHIIMM W JOJDKHBI  OBITh  JOCTHTHYTHI
CICYIOIINE Pe3yibTaThl OOy4YeHHUsT Kak 3Tarm (OPMHUPOBAHHUS COOTBETCTBYIOITHUX
KOMIIETCHIIUM



B pe3yabTare ocBOeHUs

IlepeueHb MIaHNpPyeMBbIX pPe3yJIbTATOB

Kon o0pa3oBaTe/IbHOI 00y4YeHus1 10 TUCHHILJINHE
MPOrpaMMbl
KOMIIETeHI[ U N
o0yuaruuiics J0JKeH
00Ja1aTh
CIOCOOEH OCYIIECTBIISATh | 3HATH:
MOKCK, 00paboTKy U e OnTuManbHbIe PEKUMBI SKCIUTyaTalluu U
aHanu3 uHpopmanuu u3 YIPaBJICHUE YAaCTAMHU M YCTAHOBKAMM;
pa3su4HbIX HCTOYHHKOB e PernaMeHTHBIE paOOTHI, BUJIBI PEMOHTOB
U TIPEICTABJIATH €€ B U ICPUOJUYHOCTh PEMOHTHBIX IUKIIOB U
TpedyemoM (opmare ¢ BCEX BUJIOB HCITBITAHUIA;
HUCIIOJIB30BaAHHUEM YMETh:
MH(QOPMAIHOHHBIX, e Pa3pabaTpiBaTh HOPMBI pacxoaa
KOMIIBIOTCPHBIX H SHEPropecypcoB, paCCUUTHIBATH
OIIK-1 CETEBBIX TEXHOJIOTUHN NOTPeOHOCTH MPOU3BOICTBA B

JHEpropecypcax;

e [IpoBOANTH UCTIBITAHUS U OTIPECIICHUE
paboToCIOCOOHOCTH YCTaHOBIEHHOTO
PEMOHTHPYEMOTO 000pYI0BAHUS;

BJIA/I€Th:

e HaBrlkamu IpoBeIeHUS YJHEProayaAuTa Ha
JeCcTBYIOIEM 000PYIOBaHUH U
COCTaBJICHUE IJIAHOB 10 HaJIaJIKe
OTJICIbHBIX YCTAHOBOK U CHUCTEM

4. CTpyKTYypAa U cCoAepKaHUe TUCHHUIINMHBI
OO6m1ast TPyA0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aU€THBIC €IUHMIIBI, T.C.

108 akagemuyeckux yaca (U3 HUX 96 4acoB — caMOCTOsITeIbHAsI padoTa CTYJECHTOB).

Paznensr JTUCHUIIIINHBI «IIporpammuoe o0ecrieueHue 1
npoecCHOHaNbHON JEATENHHOCTH B JHEPreTUYECKONW OTPAcTH» H3yYaroTCs Ha
MEPBOM KypCe€ BO BTOPOM CEMECTPE.

Tpernii cemecTp: JeKUMM — 2 4YacoOB, CEMUHApPCKUE 3aHATUS — 4 daca,
nabopaTopHbIX paboT — 6 yaca, popma KOHTPOJIS — 3a4eT.

CrtpykTypa u coaepkanue mucturuinabl «[Iporpammuoe obecrnieuenne st
poecCHOHANBHOM AEATENHPHOCTH B SHEPTETUUECKON OTPACTH TI0 CPOKAM M BUJIaM
paboThl oTpakeHsl B [Ipunoxenun 1.

Conep:xanue pa3aesoB JUCUUILINHbBI

Tpernii cemecTp:

Tema 1. Opeanuzayus mexunuueckou 3SKCHAyamayuu >HepPemudecKux
cucmem.

OcHoBHBIE TIOJIOKEHUS U 3aAaud. [IpueMka B dKCIUTyaTaluio 000py10BaHuUs
u coopyxkenui. Ilepconan. Koutpons 3a 3hPeKTUBHOCTHIO  pabOTHI
AIEKTPOCTAHUHUM, KOTEIBbHBIX U CETEU. TEeXHUYECKUH KOHTPOJIb. TEXHUYECKUU U
TEXHOJIOTUYECKU HAJI30p 3a OpraHu3aleil SKCIUTyaTalldd 3YHEProoObhEKTOB.
Texnuueckoe OOCTY)KMBaHHE, PEMOHT H  MoJAepHU3amusa. TexHuueckas
JIOKYMEHTALIUSL.

Tema 2. Dxcniyamayusa u pemonm meniomaccooOMeHHbIX YCMAHOBOK.



OKCcIutyaTaiys TeTioMacCOOOMEHHBIX yCTaHOBOK. CucTema IJIaHOBO-
IpeaynpeauTeNIbHOTO PEMOHTa 000py 10BaHus. Buibl peMOHTOB 000py10BaHUS.
Hopmatusel Ha peMOHT o0opyaoBanus. [ltannpoBaHue TPyJ0EMKOCTH PEMOHTHBIX
pabot. Oprannzanus 00CIyKUBaHUSA U PEMOHTa 000Dy IOBaHHUSL.

Tema 3. Ilpasuna ycmpoticmea u 6e30nacHou dKCHyamayuu cocyoos,
pabomarowux noo 0aeeHueM.

OG6mue TpeOOBaHUS. Konctpykiuu COCY/JIOB. Nsrorosnenue,
PEKOHCTPYKIIUS, MOHTQX, HajaJka U peMOHT. KOHTpOIb CBapHBIX COCIUHECHUM.
ApMmarypa,  KOHTPOJIbHO-U3MEPUTENIbHBIC  MPUOOPHI,  MPEIOXPAHUTEIIHHBIC
ycTporcTBa. Hanzop, cogepkanue, o0CayKMBaHUE U PEMOHT.

Tema 4. Oxcnayamayus komnoazpe2amos.

O6mmume TpedoBanus. [loaroroska u myck B paboty. O0CiIyKuBaHUe BO BpeMs
pabotel. OctanoB kotia. PemonT kotina. Hagzop 3a kotinamu. [Tokazarenn
paboOThI KOTENBHBIX YCTAHOBOK. Pa3BuTHE KOTEIHLHOM TEXHUKH.

Tema 5. IIpasuna mexnuyeckou sKcnayamayuy 21eKmMpUdecKux CmanHyuil u
cemeil.

Tepputopus, MPOU3BOJICTBEHHBIE 3IaHUS u COOPYIKEHHS.
Tennomexannyeckoe 000pyI0BaHUE AIESKTPOCTAHIINI U TEIIOBBIX ceTel. CucTteMbl
YOPABJICHUS] TEXHOJIOTMUYECKUMHU TpoleccaMu. TpyOonpoBoabl W apMaTypa.
CraHIMoHHBIE TeIUIO(DUKAIIMOHHBIC yCTaHOBKH. TermioBbie ceTu. KoHTposb 3a
COCTOSIHUEM MeTaJula. DHepreTUYecKue Macia.

Tema 6. Onepamusno-oucnemuepckoe ynpasienue.

3agaun U opraHuzanus ynpasieHus. OnepaTuBHO-IUCIIETYEPCKUI
nepcoHalL. [lepexintoueHus B TEIIOBBIX CXEMAX JIEKTPOCTAHIMN U TEIUIOBBIX CETEH.
CpencTBa IUCHIETYEPCKOTO U TEXHOJIOTUYECKOTO YIIPABICHUS.

5. O6pa3oBaTe/ibHbIE TEXHOJOTHH

Meronuka npenojnaBanus AucHUIUIMHBL «IIporpammHoe obecnieyeHue aJis
npo(ecCHOHANBHON JEATEIbHOCTH B J3HEPreTUYECKON OTpacTh» M peanu3anus
KOMIIETEHTHOCTHOIO MOAXOAAa B M3JOKEHHMM U BOCIPUATUM MaTepuana
peayCcMaTpUBAET UCIIOJIb30BAHUE CIIETYIONIUX aKTUBHBIX U HUHTEPAKTUBHBIX (POpM
MPOBEJICHUS TPYNIOBBIX, MHAUBUYyATbHBIX, ayJUTOPHBIX 3aHATHUN B COYETAHUU C
BHEAyJAUTOPHOI paboTOH C 11e7bi0 POpMUPOBAHUS U Pa3BUTHS MPOdeCcCHOHATBHBIX
HaBBIKOB 00YYaIOIINXCSI:

— 00CyXJIeHHE TIPONICHHBIX TEM;

— MO3TrOBOM IITYpM MPH PELICHUH 33]aY;

— OpraHu3anus U MPOBEJCHUE TEKYIIEro KOHTPOJISI 3HAHWM CTYJEHTOB B
dbopme TeCTUPOBaHUS,

VY nenbpHbBIN BEC 3aHITHIA, MPOBOANMBIX B HHTEPAKTHUBHBIX (JOpMax, OTpeIeicH
[JIABHOW 1ENbI0 00pa3oBaTEIbHOM IPOrpamMMbl, OCOOEHHOCTbKO KOHTHHIE€HTA
oOydaromuxcs M coaepxaHueM aucuuiuinibl «lIporpammHoe oOecrieuenue st
po(ecCUOHANBHON NEATEIbHOCTH B 3HEPreTUYECKON OTpacTU» U B LEJIOM IO
JUCLUIUIMHE COCTABISIET 62% ayIMTOPHBIX 3aHATUN. 3aHATUS TPAKTUYECKOTO TUIIA
cocTaBisAoT 50% OoT o0bemMa ay IUTOPHBIX 3aHATUH.



6. OueHo4HbIE CPpeACTBA AJIS TEKYLIEero KOHTPOJIsI YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIMH 110 HTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-
MeToaAM4YecKoe odecreyeHue CaMoOCTOATEIbHO padoThI CTYIeHTOB

B mponecce oOyyeHus HCHOIB3YIOTCS CIEAYIOIIME OLEHOYHBIE (POPMBI
CaMOCTOSITEJIbHOM paOOThl CTYJACHTOB, OIIEHOYHBIE CPEJCTBA TEKYIEr0 KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTAIIUN:

- cobecenoBaHue / yCTHBIN OMPOC;

- peuieHue 3a1ay;

- TECTUPOBAHMUE;

- 00CyXJIeHHE BOIPOCOB 10 U3YUYEHHBIM TEMaM.

OueHouHbIE CpEICTBAa TEKYIIEro KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BONPOCHI W 3aJaHusl B (QopMe OJaHKOBOIO TECTHPOBAHUSA IS
KOHTPOJIS OCBOCHUS O0YYAIOIIMMUCS Pa3AesiOB JUCIUIUIMHBI 3a/1a4H.

OOpa3ipl  TECTOBBIX 3aJlaHUM, KOHTPOJIBHBIX BOIMPOCOB M 3agad Jyis
MPOBEJEHUS TEKYIIErO KOHTPOJIS, TPUBEJICHBI B MPUIIOKEHUSX.

6.1. ®OH OLIEHOYHBIX CPEICTB JJIsl IPOBEIeHUS NMPOMEKYTOYHOI aTTeCTAIMU
00y4arIuxcs no JUCUHUIINHE (MOIYJIIO)

6.1.1. Ilepeyenb KOMIIETEHLUI ¢ YKa3aHUEM ITanoB UX GOpMHUPOBAHMSA B
npouecce 0CBOCHHs1 00pa3oBaTeJbLHOH POrPaMMbl
B pe3ynbrare ocBoeHUs! TUCHUILIUHBI (MOAYs) (POPMUPYIOTCS CIAEAYIOIINE
KOMITETECHIIUHU:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeJbHON MPOrpaMMbl 00yUarouuiicst
KOMIIeTEeHIIUH JA0JI2KeH 00J1a1aTh

CHOCO0EH OCYIIECTBIATh MOUCK, 00pabOTKy U aHaIN3 HH(POPMAIUH U3
pa3IMYHbIX UCTOYHUKOB U MPEACTABIATE €€ B TpebyeMoM popmare ¢
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOI'UHU

OIIK-1

B nporuecce ocBoenust 00pa3oBaTeIbHON MPOrpPaMMbl JAHHBIE KOMIIETEHIIUU,
B TOM YHCJI€ HX OTJACIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS TIMOATATHO B XOJE
OCBOEHUSI OOY4YarOIMMHUCS TUCHUUIUIMH (MOIYyJEeH), MPakTUK B COOTBETCTBHM C
y4eOHBIM TUIAHOM U KaJ€HJApHBIM TpauKoM y4eOHOTO Tpoliecca.

6.1.2. Onucanue nmokasareseil 1 KpUTEepHeB OLCHUBAHUS KOMIICTEHIH,
(popMHUpyeMBIX 10 HTOraM OCBOEHHS JUCUMIJIMHBI (MOYJIs1), ONIMCAHUE IIKAJ
OlleHUBAHUA

[Tokazarenem OIlEHWBaHWS KOMIIETCHIIMA Ha pa3IUYHBIX JdTamax HX
(bopMUPOBAHUS SIBIISECTCS JOCTHKEHUE O0YUAIONUMUCS TUTAHUPYEMBIX PE3YJIHTaTOB
oOyd4eHUs M0 JUCHUIUIUHE (MOTYIIIO).



OIIK-1 - crioco0eH OCYIIECTBIATh MOUCK, 00pa0OTKY U aHATU3 UHPOPMALIUU U3 Pa3IMYHBIX
MCTOYHHKOB U IIPEACTABIATH €€ B TpeOyeMoM (hopmate ¢ UCTIOIb30BaHHEM
MH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHH

IHoxka3arenn Kpurepuu oueHuBanus
2 \ 3 4 5
3HATH: OOyuaromuiics OOyuaromuiics OO0yuaromuiics OO0yuarommuiics
ONTHUMAJILHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHPYET
PEKUMBI MIOJTHOE HETIOJIHOE JaCTHIHOE HOJTHOE
:')KCHJ'IyaTa]_[I/H/I u OTCYTCTBUC UJIHU COOTBETCTBHEC COOTBETCTBUEC COOTBETCTBUC
yIpaBieHue HEJI0CTaTO4YHOE cIIe Ay FoLIIHX cIIe yIoLIHX CIe Ly OLIX
ACTSIME K COOTBETCTBHE 3HaHUIL: 3HAHUI: 3HAHUI:
) CIIeTYIOIINX ONTUMAJIbHBIC ONTHUMAJIbHBIE ONTUMAJIbHBIE
YCTaHOBKAMU; ..
SHaHUH. PEKHUMBI PEKHUMBI PEKUMBI
periaMeHTHbIE
PAGOTH, BB OIITUMAJILHBIC AKCIUTyaTalldd M | OKCIUTyaTallid U | SKCIUTyaTaluu U
PEMOHTOB 1 PEXKUMBI yIpaBICHHUE yIIpaBICHUE yIIpaBIeHUE
OKCIUTyaTallUM U | qacTsIMH U 4acTsIMH 1 YacTIMH U
HEPHOTIHOCTD YHpaBJICHUC CTaHOBKaMH; CTaHOBKaMH; CTaHOBKaMU;
PEMOHTHBIX Y ’ Y ’ y ’
LIMKJIOB U BCEX HacTsAMHI 1 _ peTJIaMEHTHBIE peTIIaMEHTHBIE perilaMEHTHBIE
BUIOB yCTaHOBKaMH, paboThI, BUABI paboThl, BUIBI paloThI, BUABI
S — PEIIAMECHTHBIE | peMOHTOB U PEMOHTOB 1 PEMOHTOB U
paboTbL, BUIBI IIEPUOAUYHOCTL | IEPUOAUYHOCTL | MIEPHUOIUYHOCTD
PEMOHTOB 1 PEMOHTHBIX PEMOHTHBIX PEMOHTHBIX
HIEPUOHIHOCTE | IUKJIOB U BCEX LIUKJIOB U BCEX LUKJIOB U BCEX
PCMOHTHBIX BHUOB BHJIOB BUJIOB
LIMKJIOB U BCEX HCIIBITAaHUH. HCIIBITAaHUM, HO HCIIBITAaHUH,
BHI0B Honyckarorcs JIOIyCKAaKTCs CBOOOTHO
WCTIBITAHUI 3HAYUTEIIbHBIC HE3HAUUTEJIBHBIE | ONEPUPYET
OIIMOKH, OIMOKH, MPHOOpPETEHHBIMHU
IIPOSABIIACTCA HCTOYHOCTH, 3HAHUSIMU.
HEIOCTATOYHOCTh | 3aTPYJHCHHS TIPH
3HaHWUi, 10 sy AQHAINTHYECKUX
IoKasareJie, onepanusx.
o0yJaronuiics
UCIIBITHIBACT
3HAYUTEIBHBIC
3aTpyQHEHUS IIpH
ONePUPOBAHUI
3HAHUSMH TIPH UX
nepeHoce Ha
HOBBIC CUTYallWH.
yMeTh: O6yuatomuiicst He | OOyuaromuiics Oobyuatomuiics OOyuarommuiics
paspabarbIBaTh | YMEET I B JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHPYET
HOPMBI pacxosia | HEAOCTAaTOMHOH HETIOJIHOE YaCTUIHOE HOJTHOE
SHEpropecypcop | CTCNCHH yMeeT COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
, PACCUUTBIBATH paspabarbIBaTh clenyommx cresyrouux CIIE/yOLIHX
HOTpe6HOCTI/I HOpMBI pacxoﬂa YMCHHUU: YMCHHUU: YMCHUU:
nponsBoscTBa B | YHEPrOpecypcos paspabarbiBaTh pa3pabaTbIBaTh pa3pabaTbIBaTh
SHepropecypcax | ° pacCYnTHIBATH HOPMBI pacxoza HOPMBI pacxoda | HOPMBI pacxoga
: HOTpe6HOCTI/I SHEPropecypcos, OHCPropeCypCoB, | SHEPTOPCCYPCOB
NPOBOIUTD POM3BOJICTBA B pacCUYUThIBATD pacCcUuThHIBATh , PaCCUUTHIBATh
S SHepropecypcax | 0TpeOHOCTH OTPeOHOCTH HoTpeOHOCTH
: NIPOU3BOACTBA B | IPOM3BOJACTBA B | IPOU3BOJCTBA B
OnpeAceHue ) . )
pa6OTOCHOCO6H IPOBOAUTH SHCPropecypcax; | sHepropecypcax; 'aHepropecypcaX

OCTH

HUCIIBITAaHUA U

b




YCTaHOBJICHHOTO | OINpECIICHHE MIPOBOJIUTH MIPOBOJIUTH MIPOBOJIUTH
u paboToCOCOOH | MCIBITAHUS U WCIIBITAaHUS U WCIIBITaHUS U
PEMOHTUPYEMOT | OCTH onpeeeHue onpeJieJieHue onpeeneHue
0 000pYyZOBaHMS | YCTAHOBJICHHOTO | pabOTOCIIOCOOHO | PabOTOCTIOCOOHO | pabOTOCTIOCOOH
u CTH CTH OCTH
PEMOHTUPYEMOI | YCTAHOBJIEHHOI'O | YCTAHOBJICHHOT'O | YCTAHOBJIEHHOT'O
0 00OpyAOBaHUS | U u u
PEMOHTUPYEMOI | pPEMOHTHUPYEMOT | PEMOHTHPYEMOT
0 000pyIOBaHHS. | O 00OPYIOBaHUS. | O
Jormyckatorcs YMeHus OCBOEHBI, | 000pyAOBaHUS.
3HAYUTECIIbHBIC HO JIOITyCKaIOTCS CBo0OoaHO
OHII/I6KI/I, HCE3HAYUTCJIbHBIC OIICpUPYET
MIPOSIBIISIETCS OIMOKH, OPUOOPETEHHBIMU
HCI0CTAaTOYHOCTh HETOYHOCTH, YMEHUSIMH,
yMeHHP'I, 1o psaay 3aTpyAHCHUA IIpU NPUMCHSCT UX B
IIOKa3arcJiCu, AHAJIUTUYCCKUX CUTyalusix
00yJarOTIIHIACS oTIepaInsX, MTOBBILICHHON
HUCIIBIThIBACT IEPEHOCE yMeHI/II\/'I CJIOKHOCTHU.
3HAYUTCIIbHBIC Ha HOBBIC,
3aTPYJHEHUS NIPA | HECTAaHJAAPTHBIE
OIlIEpUPOBAaHUU CUTYyaLUU.
YMEHUAMU IIPH UX
NEpPEHOCE Ha
HOBBIC CUTYaIIWH.
BJA/IeTh: Obyuaromuiics He | OOyuarommiics OO6yuaromuiics OO0yyaromuiics B
HaBbIKAMHU BJIaACCT UJIKM B BJI1aaCCT HYaCTUYHO BJIAJCCT IIOJIHOM O00BEME
IIPOBCACHUSA HEIOCTaTOYHOM HaBbBIKaAMU HaBbIKAMU BJIaZIEET
JHEproayIuTa CTCICHU BIANCET | [IpOBEICHUS MIPOBEICHUS HaBBIKAMH
Ha HaBbIKaMM JHEproayauTa Ha | JHEproayaura Ha | IPpOBEACHUA
JENCTBYIOIIEM PpOBEICHUA JIEUCTBYIOILIEM JICHCTBYOIIEM SHEProayInuTa
obopymoBanuu | JHCProayanra 000pyJIOBaHUU U | OOOPYJOBaHUHU U | HA
U cocrapieHue | Ha COCTaBJICHUE COCTaBIICHUE JEUCTBYIOLIEM
TIJIAHOB TIO JICHCTBYIOIIEM IIJIAHOB TIO TJIAHOB TIO 000pyI0BaHUU U
Hanagxe 000pyIOBaHUH | gajaKe HAJIAIKE COCTaBJICHUE
OTJEIBHBIX U COCTABJICHUC OTIEIbHBIX OTIEIbHBIX IUIAHOB I10
YCTaHOBOK U ILIaHOB II0 YCTaHOBOK U YCTaHOBOK U Hajaake
CUCTEM HaJlaJke CHCTEM B CHCTEM, HABBIKU OTACNIBHBIX
OTACIbHBIX HETIOJTHOM OCBOEHBI, HO YCTaHOBOK U
YCTaHOBOK u 061>eMe, JAO0IyCKArTCA CUCTEM,
CHUCTEM JIOITyCKArOTCsA He3HAUNTEIbHEIE CBOOOHO
3HAUUTENIbHbBIC omnoOKH, HIpUMEHSIET
OH.II/I6KI/I, HCTOYHOCTHU, IMOJTYYCHHBIC
MPOSIBIIAECTCS 3aTPYJHEHMS IIPU | HABBIKU B
HCOAOCTATOYHOCTH AHAJIIUTUYCCKUX CUTYyalHAX
BJIaJICHUS OoIepanusx, IIOBBIIIICHHOMN
HaBbIKaMHU I10 IIEpEeHOCE YMCHHﬁ CIIOXKHOCTHU.
pany Ha HOBEIE,
HoKasareJie, HECTaHAAPTHBIE
OOyuaromuiics CUTYaLUH.
HUCIIBIThIBACT
3HAYUTCIBHBIC
3aTpyAHEHHUS [IpU
MNPUMCHCHUU

HaBBIKOB B HOBBIX
CUTYyalUiIX.




dopma MPOMEKYTOUYHOU ATTECTALIMU: 3a4ET.

[TpomexxyTounas aTTecTanus o0yJaronuxcs B popMe 3adeTa IpOBOJIUTCS 11O
pe3ynbTaTaM BBIIOJTHEHUS BCEX BHUIOB Y4YeOHOW pabOThHI, MPETyCMOTPEHHBIX
y4eOHBIM IUJIAHOM MO JaHHOM JUCHUIUIMHE (MOAYJ0), IPU 3TOM YUYHUTHIBAIOTCS
pEe3yJIbTaThl TEKYILIETO KOHTPOJIS YCIEBAEMOCTH B TeueHHE cemecTpa. OueHka
CTENEHU JOCTUXKEHUS OO0YUYarOIIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JUCHUIUIMHE (MOJIYJII0) TPOBOAMTCS TIpenojaBaTesieM, BEAYUIUM 3aHSATHUS IO
JUCHUIUIHE (MOIYJII0) METOJIOM SKCIIEPTHOM OlleHKH. [1o uToram npomexyTouHou
aTTECTallUM 1O JUCHUIUIMHE (MOJIYJII0) BHICTABIISIETCS OIICHKA «3a4eT», «HE 3a4eTy.

K npomexyTrouHoW arrecTtalud  JOINYCKAKOTCS  TOJBKO  CTYJEHTHI,
BBITIOJTHUBILINE BCE BHJIBI Y4eOHOW paboThl, NPEAYCMOTPECHHBIC pabouei
MpOrpaMMon o JIMCLIMITINHE «IIporpammuoe obecrieueHue JIS
po¢eCCHOHAILHON JISATEIIBHOCTH B YHEPTCTHUCCKON OTPACTH.

Ixana oueHNBaHUA Onucanue

3auer Boinonnensl Bce BHIbI yueOHOW paboOThl, NPESyCMOTPEHHBIE
yueOHbIM I1aHOM. CTYZEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, B
KOTOPOM OCBEIlleHa OCHOBHas, HauboJjee Ba)KHasl 4yacTh MaTepuaa,
HO TMpH 3TOM JIONyIleHa OJHa 3HAYuTeJIbHAas OIIMOKAa WK
HETOYHOCTb.

He 3auer He Bemonnen oauH wiu Oojee BHIOB Y4eOHOW pPabOTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM IIaHOM. CTYAEGHT JEMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, YMEHH, HABBIKOB ITPUBEICHHBIM B
Ta0nMIax IMoKa3areseil, OMyCKalOTCsl 3HAYUTEIbHBIC OIIUOKH,
NPOSBISIETCS. OTCYTCTBHE 3HAHWH, yMEHHH, HaBBIKOB MO psay
roKa3aTesiei, CTyIeHT UCIIBIThIBAET 3HAUUTENbHbIC 3aTPyTHEHUS TIPU
ONIEpPUPOBAHUY 3HAHUAMU M YMEHHMSIMHU IPU UX MEPEHOCE Ha HOBBIE
CUTYAIHH.

@DOHIbI OLIEHOYHBIX CPEACTB MPEICTABICHbl B MPWIOKEHUSAX K padouei
IpOrpaMmme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIMOHHOE o0ecniedeHHue TUCHUIIIMHBI

a) OCHOBHas JUTEpaTypa:

1. [IpaBuna TEeXHUYECKOW SKCIUIyaTallMU TEIUIOBBIX YHEPrOoyCTaHOBOK.
VYr1Bepxkaensl npukazom Munsnepro P® ot 24 mapra 2003 roga Ne 115. Beenenst
B neiictBue ¢ 1 oxtsaops 2003 roma: mocobue: CuOMpCKOe YHUBEPCUTETCKOE

W31aTEIbCTBO 2009 - 192 C. [P1EKTPOHHBIN pecypc]
http://www.knigafund.ru/books/176849
2. [TpaBuna sKCIUTyaTalny TEMIONOTPEOSIONINX YCTAHOBOK U TETTOBBIX

cereii motpeduteneid u IlpaBuna TexHukH O€30MACHOCTH MPH AKCIUTyaTaIHH
TEIIONOTPEOIIIOIIMNX YCTaHOBOKHU TEIUIOBBIX ceren noTpeduTenei.
DHeproaromMusaar, 1992 — 159 C. [37IEKTPOHHBIN pecypc]
http://docs.cntd.ru/document/1200102976


http://docs.cntd.ru/document/1200102976

3. Korenbupie yctanoBku. Tom IV-18. [DnekTponnsiii pecypc] / F0.A.
Pyuapirvd [u ap.]. — DnektpoH. nadn. — M. : Mammnoctpoenue, 2009. — 400 c.
— Pexxnm moctyma: http://e.lanbook.com/book/790 — 3ar:. ¢ skpaHa.

0) JOMOJIHUTENbHAS JIUTEpaTypa:

4. TenmosHepreTnka M TeIUIOTEXHHWKA: cnpasB.. B 4 kH. Ku. 4:
[TpomblliieHHast Tero3nepreTuka u temnorexuuka/ b.I'.bopucos, K.b.bopucos,
B.M. Bpoasuckuii u ap.; noa pea. A.B. Knumenko, B.M.3opuna. / mox o6mui. pen.
Kmumenko A.B., 3opuna B.M. M.: MOU, 2007

3. [IpaBuna ycrpoiictBa u 0e€30MacHOM AKCIUTyaTallMd COCYJIOB,
pabotaromux mox maBiaeHueM (I1603-576-03). YTBepkaeHbl MOCTAaHOBIECHHUEM
['ocroprexnanzopa Poccun ot 11.06.2003 Ne 91 3apeructpupoBano MuHrocTOM

Poccun 19.06.2003, per. Ne 4776 [DJIEeKTPOHHBI pecypc]
https://ohranatruda.ru/ot_biblio/normativ/data_normativ/39/39862/
B) HHTEPHET-PECYPCHI:
6. https://minenergo.gov.ru/
7. http://files.stroyinf.ru/
8. MarepuajnbHO-TeXHHYECKOE o0ecrieueHne TUCIUTLINHBI

[IpoBeneHME BCEX BHJOB ayAWTOPHBIX 3aHIATHH OCYIIECTBISACTCS C
WCIIOJIb30BaHUEM MaTepHATbHO-TEXHUYIECKOM 0a3sbl YHUBEPCUTETA,
COOTBETCTBYIOIIEH JICHCTBYIOIUM CAaHUTAPHBIM U IPOTHUBOIIOKAPHBIM IPaBUIaM U
HOPMaM.

HeoOxomumerii g peanmuzanuu OOIl  OGakanaBpuara — TnepedyeHb
MaTepHaAIbHO-TEXHUUECKOr0 o0ecreueHus BKIOYaeT B cebs  jabopaTtopuw,
KOMITBIOTEPHBIE KIIACCHI, CTICIIMAILHO 000PYI0BaHHBIC KAOMHETHI U ayTUTOPHH.

Jns  WCmoNib30BaHUS dAJICKTPOHHBIX HW3JAaHUNM KaXIbId 00ydYaroluiics
oOecreuynBaeTcs BO BpEMs CaMOCTOSATEIBHOW IMOATOTOBKH PabOYMM MECTOM B
KOMITBIOTEPHOM KJIacC€ C BBIXOJAOM B HHTEpPHET B COOTBETCTBHHM C OOBEMOM
M3y4aeMOM JUCIUIIINHBI.

9. MeToanyecKue peKOMeHIaluu AJIs1 CAMOCTOSATEIbHOU PadoThI
CTYJIEHTOB
Paznen
JTACITATI .
LHLL Bun camocrositensHOM paboTh dopma TEeKyIIEero KOHTPOIS Jlureparypa
(Tema)
Tema 1 |CaMoCTOATEIBHOE U3YUYEHHUE. 'Y CTHBIN Onpoc [1-7]
Tema 2 |CaMOCTOATENIBHOE U3YUYEHHUE. 'Y CTHBII Onpoc [1-7]
Tema 2 [IloarotroBka K TECTUPOBAHUIO. I lucbMEeHHOE TECTUPOBAHUE [1-7]
Tema 3 |CaMOCTOSITENIBHOE U3YUYEHUE. Y CTHBII OIPOC [1-7]
Tema 4 |CaMOCTOSITENIPHOE U3YUYCHHE. Y cTHBI ornpoc [1-7]
Tema 4 [loarotoBka K TECTUPOBAHUIO. [T1icbMEHHOE TECTUPOBAHUE [1-7]
Tema 5 |CaMOCTOATEIBHOE U3YUYEHHUE. 'Y CTHBII Onpoc [1-7]
Tema 6 |CaMOCTOATEIIBHOE U3YUYEHHUE. 'Y CTHBIN O1npoc [1-7]
Tema 6 [IlonrotoBka K TECTUPOBAHUIO. [[1icCbMEHHOE TECTUPOBAHUE [1-7]



https://ohranatruda.ru/ot_biblio/normativ/data_normativ/39/39862/
https://minenergo.gov.ru/
http://files.stroyinf.ru/

10.

MeToandeckne PEKOMECHIAINUN NJA NTPEN0oaaBaTe/JIsd

33791031 DopMBbI
Tema
AT yqe6HI>13< CpenctBa oOyuenust |MeToasl 00ydeHUsI| TEKYIIETO
3aHATUM KOHTPOJIA
Pa3znaTounbie
MaTepuralbl. 3anucu Ha UTeHne JeKIuH, N—
Tema 1 Jlexnnu JTOCKE. METOJI OTBETOB Ha
MyJIbTUMETUITHBIC BOIIPOCHI, OECEIbI. OTpoc.
CpeJICTBA.
MeTton
Paznatounbie YIIPa)KHEHUH,
Tena 1 [ [pakTHUecKkoeMaTEPUabI. OTBETOB Ha [lniceMeHHOE
3aHATUE MynbTUMEIUITHBIE BOIIPOCHI, O€CEIbl. TECTUPOBAHMUE.
CpeacTna. MeTto1 MO3roBOro
ITypMa
Pa3znaTounbie
MaTepuralbl. 3anucu Ha UTeHne JeKIuH, V CTHBLH
Tema 2 Jlexunu JTOCKE. METOJI OTBETOB Ha
MyJIbTUMETUITHBIC BOIIPOCHI, OECEIbI. OTpoc.
CpeJiCTBA.
MeTton Pemennbie
Pa3znaTounbie YIIPAKHCHUH, 3aJlaun
Tema 2 [ [pakTHueckoeMaTepuarbl. OTBETOB Ha
3aHATHE MyJIbTUMEIUITHBIC BOIIPOCHI, OeCeIbl.
CpelcTBa. MeToa MO3roBOro
TypMa
Pa3znaTounbie
MaTepualbl. 3anucu Ha |UTeHne JeKIuH, V CTHELH
Tema 3 Ulexun JIOCKE. METOJI OTBETOB HA
MyJIbTUMETUITHBIC BOITPOCHI, OECEeIbI. OTpoc.
CpeJICTBA.
MeTton
Paznarounbie YIIPa)KHEHU,
Tena 3 [ IpakTueckoemMaTepuabl. OTBETOB Ha [IucemenHoe
3aHATHC MyJIbTUMEIUITHBIC BOIIPOCHI, O€CEIbl. TECTUPOBAHMUE.
CpelcTBa. MeToa MO3roBOro
ITypMa
Pa3znaTounbie
MaTepuralbl. 3anucu Ha |UTeHune JeKIuH, V CTHELH
Tema 4 Jlexun JIOCKE. METOJI OTBETOB Ha
MyJIbTUMETUITHBIC BOITPOCHI, OeCeIbl. OTpoc.
CpeJICTBA.

10



Meton

Paznarounbie YIIPa)KHEHU,
Tena 4 [ [pakTHUeCKOEMaTEPUATIBI. OTBETOB Ha [[nceMeHHOE
3aHATUE MynbTUMEIUITHBIE BOIIPOCHI, O€Ce/Ibl. [TeCTUPOBAHUE.
CpelcTBa. MeToa MO3roBOTO
HITypMa
PaznaTrounbie
MaTepuaibl. 3anucy Ha [UTeHue JICKIUH,  CTHEL
Tema 5 Jleknun JTOCKE. METOJI OTBETOB Ha
MyJIbTUMETUITHBIC BOIIPOCHI, OECEIbI. OTpoc.
CpeJICTBA.
MeTton
Paznatounbie YIIPa)KHEHUH,
Tena 5 [ [pakTHUEeCKOEMaTEPUATIBI. OTBETOB Ha [[nceMeHHOE
3aHATUE MynbTUMEIUITHBIE BOIIPOCHI, O€CE/Ibl. (TECTUPOBAHMUE.
CpelcTBa. MeToa MO3roBOTO
HITypMa
PaznaTrounbie
MaTepuaibl. 3anucy Ha [UTeHHe JICKIUH,  CTHEL
Tema 6 Jlexnnu TTOCKE. METOJ OTBETOB Ha
MyJIbTUMETUITHBIC BOITPOCHI, OECEeIbI. OTpoc.
CpeJICTBA.
MeTton Pemennbie
Pa3maTounsie YIIPAKHCHUH, 3aJ1aun
Tewma 6 [ IpakTHueckoeMaTepuarbl. OTBETOB Ha
3aHATHE MynbTUMEIUITHBIE BOIIPOCHKI, O€CEIbI.
cpeacTna. MeTo MO3TOBOI'O

HTypMa

11




[Iporpamma cocraBieHa B cootrBercTBuu ¢ Tpedboanusimu ®I'OC BO ¢ yuerom
PEKOMEH AU ITpOOIT BO o HAIPaBJICHUIO MOJITOTOBKU
13.03.01 «TemmosHepreTnka u TEIJIOTEXHUKa» U Tpodrtro «DHEproodecrneueHue
IPEANPUATUI

ABTOpBI

Crapummii npenoiaBaTesib

kadenpsl «[IpombllieHHas TEMIOIHEPTETUKAY N.JI. CaBenben

[Iporpamma  oOcyxneHna Ha  3acemanud  Kadeapbl  «lIpomblnieHHas
TerosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.
CornacoBaHo:

3aBenytromuii kadenpoit «IIpombliiyieHHAs! TEMIOIHEPTEeTUKAY
K.T.H., JOIICHT JILA. MapromuH

PykoBonurens OOII E.A. Yyraes
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3HepreTuqec1c0i/i oTpacTm»

10 HanpasJeHHI0 NoAroToBKHU 13.03.01 TeniodHepreTuka U TENI0TEXHUKA

[Tpunoxenue 1
CTpykTrypa u coaep:kanue nucuunianubl «[Iporpammuoe odecnieueHue 11 MPo(ecCHOHATBHOI 1eITeJILHOCTH B

(0axkanasp)
Paznen o Bunpl yueOHO# paboThI, BKIIFOYAs Bunpl camocTosaTensHON pabOThI Dopmbl
5 | CaMOCTOATENbHYIO pabOTy CTYJICHTOB, U CTYJICHTOB aTTeCTaluu
g TPYJOEMKOCTh B Hacax
g | 1| e Jlab CPC KCP | K.P. | Tect | PI'P | Pedepar | Klp| D 3
Tema | Jlekuus. Opranu3zanusi TEXHUYECKOM 3 1 18
1 AKCIUTyaTalluu YHEPTreTUYECKUX
CUCTEM.
CemuHap. 3 1 +
Tema | Jlekums. OkcrutyaTanysi U pEMOHT 3 18
2 TEMJIOMAaCCOOOMEHHBIX YCTaHOBOK.
CemuHap. 3 1 1
Tema Jlexnus. [IpaBuna yctpoiicTBa u 3 18
3 0€30MMacHOH 3KCILTyaTaluy COCYOB,
paboTaIOUINX MOJT AABJICHUEM .
Cemunap. 3 1 +
Tema Jlexuus. Dkcrutyaramus 3 18
4 KOTJIOArpPEraTosB.
CemuHap. 3 1 2 +
Tema Jlekuus. [IpaBuia TeXHUYECKOM 3 1 18
5 SKCIUTyaTalluu JIEKTPUUECKUX
CTaHUMU U CeTel.
Cemunap. 3 2
Tema Jlekuusa. OnepaTuBHO- 3 18
6 JIMCIIETYEPCKOE YIIpaBJICHUE.
Cemunap. 3 1
dopma aTTecTaln +
Bcero 4acoB nmo jucumnInge 144 2 4 6 108
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[Tpunoxxenue 2

MUHUCTEPCTBO HAYKHU U BBICILIEIO OBPA3OBAHMS POCCUUCKOM OEAEPAIIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHME BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

Hampasnenue noarorosku: 13.03.01 Temnosnepreruka u TEMIOTEXHUKA
OII (mpodmitp): «dHEproodecneYeHUE MPEATPUATHI)
®opma 00yueHus: 3a04Has

Kadenpa: «IIpombliieHHas TEMI0IHEPreTHKA

P®OH/J ONEHOYHbLIX CPEACTB
O IMCHUIVIMHE

«IIporpammHoe odecnieyenue AJsi NpoGecCHOHAIBLHON AeSITEJIbHOCTH B
JHEPreTUYECKOM OTPACTH»

1. [TacopT oH1a OTICHOYHBIX CPE/ICTB

2. O11eHOYHbIE CPENCTBA

3. IIpumepsl 3a1a4 1J11 CEMUHAPCKUX 3aHATUI

4. TlpuMepHbIe BOTIPOCHI sl POPMUPOBAHUS TECTOBBIX 3aJaHUN
5. Bonpocsl 115 MpoBeIeHUs 3a4eTa

MockBa
2022



1. MMacnopT ¢poHaAa OLIEHOYHBIX CPEIACTB

IIporpammHoe obecnieyeHue 1Jis NPo¢ecCHOHAIbHOM /1eATeJIbHOCTH B JHEPreTH4eCKOH 0TPACTH

OI'OC BO 13.03.01 «TenJiosHepreTuka M TEIJI0TEXHUKA»

B mporiecce ocBoeHUs JTaHHOUM TUCIUTUTHHEI CTYACHT (DOPMHUPYET U JIEMOHCTPUPYET CICTYIOIINE

npogeccuoHa/IbHble KOMIIETEHIHUH:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma Crenenu ypoBHeii
HNHIEKC | ®OPMYJIUPOBKA (popMupoBaHusi | OLIEHOYHOIO 0CBOEHMSI KOMIIeTeH Uil
KOMIIeTEeHIIM I cpeacrsa
OIIK-1 CIIOCOOEH OCYIIECTBIATE | 3HATH: Jlexuun Bompocsr k ba3zoBbiii  ypoBeHb: crnocoOeH
TIOUCK, 00pabOTKY 1 — ONITUMAJILHBIC PEIKUMBI IIpakTnueckue 3a4eTy y4acTBOBaTh B paborax 1o
aHanm3 MHpOpMalUK U3 3KCIUTyaTalluy ¥ YIPABJICHUE | 3aHATUS 3agaun OLICHKE TEXHUYECKOI'O0 COCTOSIHMSA
PasIMHBIX HCTOYHUKOB YacTSMH U YCTaHOBKAMU; CobecenoBanue | OrgeTh u OCTAaTOYHOIO pecypca
? Eléezé;T;;n(;(T)b ;z; . — periaMeHTHbIE PaboTEI, CPC CTyZeHTa Ha 000pY/IOBaHMS, B OPraHU3ALUH
HI; HO}J/'ILBOBaHI/Iﬁl?M BU/Ibl PEMOHTOB U Pemienue 3anay JOMOIHUTENbHBIe | TPOQHIAKTHIECKUX OCMOTPOB H
HHOPMAIHOHHEIX, MEPUOIUYHOCTh PEMOHTHBIX BOIPOCHI TEKYILETro peMoHTa
KOMITBIOTEPHBIX 1 [MIIIOB H BCEX BHIOB BaImoTHe HEBIH 0o00opyloBaHUS B CTaHJAPTHBIX
CeTEREIX TeXHOIOTHH UCIIBITAaHU; TecT MIPOU3BOACTBEHHBIX CUTyalUsAX
YMeETh: [ToBbIIEHHBIH YPOBEHb:
— pa3pabaTbiBaTh HOPMBI crocobeH y4acTBOBaTh B
pacxojia SHEPropecypcCos, paborax o OLICHKE
paccuuThIBaTh MOTPEOHOCTH TEXHUYECKOTO  COCTOSIHUSL U
MPOU3BOJICTBA B OCTaTOYHOTO pecypca

JHEepropecypcax;
— IIPOBOJIUTH UCTIBITAHUS U
OTpeieIeHNe
paboTocrocoOHOCTH
YCTaHOBIICHHOTO U
PEMOHTHPYEMOTO
000pyaOBaHNUS;

BJIa/IeTh:

— HaBBIKAMHU TIPOBEIICHHUS
DHEproayanTa Ha
JIECTBYIOIIIEM

000py/0OBaHUs, B OpraHU3AINH
POQUIAKTUIECKIX OCMOTPOB H

TEKYIIETO pEeMOHTa
00opy1oBaHUS B
HECTaHIaPTHBIX

IMPOU3BOACTBCHHBIX CUTYyaAlUAX
C UX TIOCJICAYIOIINM aHaJIn30M




000pya0OBaHUU U
COCTaBJCHHE IUIAHOB  TI0
HaJ1aaKe OTACIBHBIX
YCTAHOBOK M CHCTEM




2. OueHo4HbIE CpPeACTBA

oC

HanmenoBaunue
OIICHOYHOT'O
CpeJicTBa

Kpatkast xapakTepucTHKa OIICHOYHOTO
cpencTaa

IIpencrasieHue

OIICHOYHOT'O CPEJICTBA B

DOC

PaznoypoBHEBbIE
3a/1a4M U 3aJlaHus

(P33)

PaznuyaroT 3a1a4u U 3a1aHUS:

Q) perpoayKTUBHOIO YPOBHS, MO3BOJIAIOIINE
OIICHUBATh W JUATHOCTHPOBATh 3HAHUE
(haKTHIEeCKOro Marepuaia (6a30BBIC
MOHSITHUS, AJITOPUTMBI, (AKThI) U YMEHUE
MPAaBWJIBHO  KCIOJNb30BaTh  CIieLHUAJIbHbIC
TEPMHUHBI U TIOHSITHS, Y3HaBaHHE OOBEKTOB
M3y4YEeHUS B paMKax OIpeJeICHHOro pa3/ela
TUCITUTIINHBL,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIOIINE OIICHUBATH u
TUarHOCTUPOBaTh YMEHUS CHHTE3HpPOBATh,
QHATU3UPOBaTh, 0000MaTh (aKTHUECKUH U
TEOPETUUECKHI MaTepuan c
(bopMyJIUpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHHEM MPUYUHHO- CIJIE€ACTBEHHBIX
CBsI3€H;

B) TBOPYECKOTO YPOBHS, ITO3BOJISIOIINE
OLICHUBATh W JUAarHOCTUPOBATH YMEHUS,
WHTCTPUPOBATH 3HAHUSA pa3IMYHBIX
o0acTeil, apryMeHTHpOBaTh COOCTBEHHYIO
TOYKY 3pCHHUSI.

KommiekT pa3HOypOBHEBBIX

3a7a4 U 3aJaHui

VYeTHbII onpoc

cobecenoBaHue,
(YO)

CpelncTBO KOHTPOJIS,, OPraHW30BAaHHOE Kak
crienManbHas ~ Oecera  TEIArorn4eckoro
paboTHHKA C OOy4YallUMCs Ha TEMBI,
CBSI3aHHBIC C W3yYaeMOW JIWCHUIUIMHOW, W
paccyrTaHHOE Ha BBIACHEHHE 00BbeMa 3HAHUN
00yJaromerocs Mo OnpeaeicHHOMY pa3Jiedny,
TeMe, mpolJemMe U T.I1.

Bomnpocsl o
TeMam/paszenam
JUCIUTTAHBI

Tect

(T)

Cucrema CTaHIApTHU3UPOBAHHBIX 3aJaHU,
MO3BOJISIOIIAs aBTOMATU3UPOBATH MPOLEAYPY
M3MEpPEHUs] YPOBHS 3HAaHUM U yMEHH

00yyJaromerocs.

DoH TECTOBBIX 3aJaHUN




3. Ilpumepsl 3aaa4 1Jisl CEMUHAPCKUX 3aHSATHI

3amaya 1: BOAOTrpEHBIN KOTEN C MAKCUMAIbHOU TEIJIOBOM MOITHOCTBIO Qmax
paboTaeT B MMKOBOM peXUME, TOIUIMBO — Ma3yT. Pabouee naBieHne Ha BBIXOJAE U3
KoTia Ppas. Temmeparypa oOpaTHOM ceTeBOM BOJIBI paBHa tc ', pacxos oOpaTHOU
ceTeBor BOAbl Ge , TEMIIEPATYpPa BOABI HAa BBIXOJI€ U3 BOJOIPEIHOTO KOTJa paBHA

"

tek". C LEnp0 CHWKEHUS HHU3KOTEMIEPAaTypHOU CEPHOKHCIOTHON KOpPPO3UH
TeMIeparypa BOAbI HAa BXOAE B KOTEN JOJKHA MNOAACPKUBATHCA MOCTOSHHOM,
paBHO tgk', PerymupoBaHue TtemmepaTypbl BOAbl Ha BXOAE B KOTen tpk' H
TEMIIEPATYPBI BOJIBI, IOCTYIAIOMIEN B. TEIUIOCETD, fc 5", OCYIIECTBISETCA IO CXEME
1.

JIns1 naHHOW CXeMBI BKJIIFOUEHUS BOJOIPENHOI0 KOTJIA I10 UCXOAHBIM TAHHBIM,
yKa3aHHbIM B Ta0auue 1 onpenenunTs:

1) pacxom oOpatHO#l ceTeBoil BOAbl uepe3 OaimnacHyio JHHHIO Gper,
HEOOXOIUMBIN IS PEryJIUPOBAHUS TEMIIEPATYPHI MPSMOI CETEBOM BOJIBI te '

2) pacxon BOJbI 4epe3 JIMHUI PeuupKyISud Gpew, TpeOyeMbIN st
MOJZIEPKAHUS 3aJaHHON TeMIIepaTyphl Ha BXO/JI€ B BOJOTPEHHBIN KOTEN tBK';

3) pacxoj1 BoJibl uepe3 Bojorpernbiii koten Gak.

Cnenatb BBIBOJ O BO3MOXHOCTHM PaOOTHl KOTJa B 3aJlaHHOM PEXUME 10

YCJIOBHIO 00€CTICUeHHSI MUHUMAJIBHO JTOMTYCTUMOTO pacxoaa Bobl uepe3 KoTed Gmin

(reob6xoaumo cobmroaeHue yermoBus Gek™>Gmin).
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Puc. 1. IlpunuunuanbHas cxema BKIIOUCHUS

1 — BOOTpeiHBIN KOTEI; 2 — TUHUS PEIUPKYJISAIHH (CITYXKHUT JJIS PeTyJIMpOBaHus tBk');
3 — GaifmacHast TUHUSA (CITY>KUT VIS PETYIUPOBAHUA tes"); 4 — HACOC PELUPKYJIISIMN; 5 — CETEBOU

HacocC.

Metoauueckue yka3aHus K peIIeHHo 3a1a4i 1.

1.

Pacxoget BOAbl (Gper, Gpen, GBk) ONpenensitoTcss U3 ypaBHEHUU

TEIJIOBOro OajlaHca TOYEK CMEIICHHS IOTOKOB BOJAbI JO M IIOCJIC BOﬂOFpeﬁHOFO

KoTja (Touku A u b Ha cxeme), UCXO/s1 U3 CIIEIYIOIINX YCIOBUM:

KOJIMYECTBO TEILIA, MOJBEICHHOTO K TOYKE CMEIICHUS] BXOMISIIMMU B
HEe MOTOKAaMHU BO/IbI, PABHO KOJIMYECTBY TEILIa, OTBEJIEHHOIO U3 TOUYKHU
BBIXOJISIIIIMMU U3 HEE MOTOKAMU;

KOJIMYECTBO TEIUIa, MOABEICHHOr0 (OTBEJACHHOTO) MOTOKOM K TOYKE
CMEILICHUSI, OMPEACNSIETCS KakK MPOU3BEJAEHUE pacxoja BOJAbI Ha
SHTAJBIIUIO BOJBI JAHHOTO TOTOKAa, TNPU JOCTATOYHO MAJIBIX
TEMIIEpaTypax dSHTAIBIUI0O BOJBI  MOXHO TMPHUHITH  PaBHOU
TeMmreparype. B 3ToM ciydae KOJMYECTBO NOABEAECHHOIO WU
oTBefiecHHOro Temia (TemiaoBoro mMOTOKAa) paBHO MPOU3BEIEHUIO
COOTBETCTBYIOIIMX pacxoAoB u Temmepatyp G-t, Bt (kkan/4);

norepu Temia OT TpyOONpOBOJOB B  OKPYKAIOIIYI  Cpedy

HC3HAYUTCIIbHBI 1 HC YYUTBIBAKOTCA.



2. Pacxon Boapl depe3 OaitnacHyro JUHHUIO Gper (T/4), TpeOyeMblid IO
YCJIOBHUIO PETYJIMPOBAaHMS 3aJaHHOW TEMIIEPATypbl NMPSAMOW CETEBOM BOABI tc 5",
MOJKHO OTpEACTUTh U3 YPaBHEHUS TEIUIOBOTO OanaHca B TOYKE CMEIICHUS BOIBI
1OCJIe KOTJa M 00paTHOM CEeTeBOW BOJIbI, MOCTYIAIOIIEH B IPSMYIO TEIJIOCETh Yepe3

OaiimacHyo JIMHUIO, (TOUKA A CXEMBI)

(GCB - Gper) * t];K + Gper *tip = Geg * teg

3. Tpebyemblil pacxo] ropsiueil BoJibl uepe3 JIUHUIO PeUUpKYIAIUU Gpen,

T/4, (110 YCIIOBUIO MOJACPKAHUS 3aJaHHOM TeMIEpaTyphl BOJbI HA BXOAE B KOTEI

tek'), onpeensieTcs U3 ypaBHEHUs TEMJIOBOro OajgaHca B TOUKE CMEILLIEHUs! 00paTHON

CETEeBOM BOJIBI U BOJIBI, [10J1aBAEMOU Ha BXOJ B KOTEJI YE€PE3 JINHUIO PELUPKYIIALNANA
(Touka b cxemsr)

(GCB - Gper) * t(,:B + Gpeu * t];K = (Gcs — Gper + Gpeu) * tIIBK
4. Pacxon BOABI yepe3 BOJOIPEVHBIN KOTEN
Gpi = Geg — Gper + Gpey, T/4.

S. JInst OUEHKM BO3MOXKHOCTH padOThl KOTJIAa B 33JaHHOM pEKUME
HEOOXOJUMO OMNpEeAETUTh MHUHMMAJIBHO JOMYCTHUMBIA pacxoj]l BOJbI 4Yepe3 HEro
Gmin.PekuM  paboThl KOTJA JOKEH O00ecneuyuTh HEBO3MOXKHOCTh Hayala
napooOpa3oBaHUsl B HEM IPH 3aJlaHHBIX YCJIOBUAX. MUHUMANbHO JOMYCTUMBIN
pacxo BOAbl MOKHO OPUEHTUPOBOYHO ONPEAETUTH MO hopMyJie

Qmax

! ' C
(ts — 20 — tgy)

Gmin -

€ Qpax — MAKCHUMAaJbHBINA TEIUIOBOM MOTOK, KBT; t; — TeMnepaTypa HacChIIEHUS
npu paboueM JlaBlieHuU Ppas Ha BbIXOJE U3 KoTia, °C, onpezensemas o Tadbaunam
TEPMOJIMHAMHYECKUX CBOMCTB BOJIbI U Mapa;

20 — HeAorpeB BOJABI IO TEMIMEPATYPhl KUIIECHUS MO0 YCIOBUSM HAJIEKHON padOThI
BOJIOrpeiiHoro kotia, °C;

¢ — yAeIbHAsI TETUIOEMKOCTh BOAbI, paBHas 4,19 xJx/kr-°C.

Hanexwnsrii pesxxum odecrieunBaercs mpu Gex>Gmin.



Pemenue:
(Gew = Gper) * ok + Gper * ey = Geyy * tey
(45 — Gper) * 134 + Gpep * 62 = 45 * 130
Gper = 2,5 T/4
(Gew = Gper) * tin + Gpey * tex = (Gen = Gper + Gpew) * Lk
(45 — 2,5) * 62 + Gy * 134 = (45 — 2,5 + Gy * 70
Gpen, = 5,3 T/4
Gk = Gep — Gper + Gpey
Ggx = 45— 2,5+ 5,3 = 47,8T/u

Qmax .c
(ts — 20 — tgyk)
4,6
Gmin = (185—20—70).C= 0,2 kr/c

T. k. BeimosHsercss ycinoBue Gpx>Gpin, TO HAACKHBIM pEXUM pPadOTHI

Gmin -

BOJIOTPEHHOT0 KOTJIa 00ECIIeUnBaCTCHI.

3amaya 2: ypoBeHb BOABI B OapabaHe maporeHeparopa HU3MeEpseTcs
BOJOMEPHBIM cTekoM (puc. 2). JlaBnenue napa B 6apabane 100 krc/cm?, Boma' B
OapabaHe HaXOIUTCS TPU TeMIlepaType HachimeHus. JIeCTBUTEIbHOE 3HAUYCHHE

ypoBHs H =Q,5 m.

Omnpenenure ypoBeHb B BOJOMEPHOM CTEKJIE /1, €CliM TeMIlepaTypa BOJbI B

BogomepHoM ctekiie 150° C.
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Puc. 2

Pemienne: mojiHoe AaBJICHUE p1 HCﬁCTBYIOHICG B CCUCHUM, d-a CO CTOPOHBbI



Oapabana, ompenesnsercs NaBJICHHEM p Tapa UM THAPOCTATHUYCCKUM JIaBJIICHHEM,
CO31aBa€MbIM CTOJIOOM H BOJBI:
p1=p+Hpuug,
1€ Psu — IUIOTHOCTB BOJIBI B Oapa0aHe HA JMHMM HachlmeHus npu p=100 krc/cm?
(psr=691,9 xr/M?):
[loiHOE nmaBiieHWE P2, ACUCTBYIONIEEC B CEUYCHUU a-a CO CTOPOHBI BOJIBI B
BOJIOMEPHOM CTEKJIC, PaBHO:
p2=pthpsg,
rJe ps — IDIOTHOCTH BOALI B BOAOMEPHOM crekie npu (=150°C u p=100 xrc/cm?
(ps=922,1 xr/Mm%).
B cratnueckoM pexxuMe TaBICHUS Pi M P2I0TKHBI OBITH PaBHBI.
Otcrona umeeM Hpsu=hps,

D 691,9
h=H™2 = 05— = 0,375
o, 922,1 .

Takum oOpa3om, 3a CUET pa3HOCTH TeMIIepaTyp YPOBEHb B BOJOMEPHOM
cTekJie OyJIeT 3aHMKEH OTHOCUTENIHLHO JICHCTBUTEIIBHOTO 3HAUEHU Ha 125 MM unu

Ha 25 %.

3amaua 3: 1715 yCIIOBUS 3a7a4u 2 ONPEIETIUTE, KaK U3MEHUTCS TTOTPEITHOCTh
WU3MEPEHUS YPOBHS, €CIIU NIEPE] U3MEPEHUEM BOJOMEPHOE CTEKIIO OBLIO MPOAYTO U
TeMIeparypa BoJbl B cTekiie crana t=300° C.

Peuenue: HOBOE 3HAYEHUE TNIOTHOCTH Ps=7 15,36 Kr/M°, cienoBarensHo,

, 6919
e _ 05

h=H22 =05 ——
0, 715,36

= 0,484 m

YpoBeHb B  BOJOMEPHOM CTEKJE€ OyJeT 3aHUXKEH OTHOCHUTEJIBHO
nercTBuTenbHOoro 3HadyeHus Ha 0,016 M, unu Ha 3,2 %. Kak BUaHO, MOTPENTHOCTD

HN3MCPCHHUA YMCHBIINJIACh, HO BCC PaBHO OCTAJIACh 3HAYUTEIILHOM.



3agaua 4: npu ycTaHOBKe quadparmpl B TpyOOTIPOBOJIC MPEAIOIAraIOCh, YTO
HOMHUHAJILHOE 3HAau€HHE pacxojaa cpeanl coctaBisier 230 1/4, auadparma Oblia
paccunTana Ha Quae=250 T/4, a mudMaHoMeTp Ha Apuac=400 kre/m?. OnHako B
IPOIECCe AKCIUTyaTallii BBIICHUIIOCH, YTO pacxoj cpeabl Oyaer paBeH 380 1/4.
CMeHnTh uadparmy He MPEACTABISCTCS BO3ZMOKHBIM.

[TonGepute mudmanomMeTp, ¢ TOMOIIBIO KOTOPOT'0 MOKHO OBLIIO ObI U3MEPHUTH
pacxoa 380T1/4.

Pemienue: pacueTHOE ypaBHEHHE pPacxo/ia UMEET BH/I;

0= K5

rne K — moctosaubIf qanHOM nuadparmer Ko3QUIMeHT:

250
o Quace _ :12,5%_
VBPuare V400 (krc/m?)Y/

ITpu pacxone 380 1/4 mepernaa Ha JaHHOU auadparme OyIeT paBeH:

A _(Q)z_(380)2_92421<rc
P=\k/) ~\125) =7 W

K
JupmaHoMeTp NODKEH UMETh BEPXHUN Mpelen H3MEPEeHHS, BO3MOXKHO
ONU3KMI K. pacyeTHOMY 3HaueHuo Ap=924,2 xrc/m’. CiemoBaTenbHO, IS
u3mepeHus pacxona 380 1/4 cieayert BoIOpaTh JuGMaHOMETP C BEPXHUM MPEACIIOM
u3MepeHUs Ap'vac=1000 kre/m?. TIpu 3TOM MaKCUMAllbHBIA PacXof, KOTOPbIH

MOHO OyJIeT U3MEPUTH ATUM PACXOIOMEPOM, PABEH:

Qe = KJAP! e = 12,5V1000 = 395,3 T/

3anava 5: comio BeHTypu (AJIMHHOE) UCTIONB3YETCSl HA HACOCHOM CTAHIIMU B
CXEME pEeryaupoBaHus pacxona BoAbl. OTHOCUTENbHAS IUIOWAnb comna m=0,25.
ABTOMAaTHYECKHI PETYJIATOP NOAIEPKMBAET MOCTOSHHBIM II€penaj JaBJICHHs Ha
corte, paBHbli 3500 krc/m?. Pacuertnas temmeparypa Boasl 20°C, omHako B
JTHEBHOE BpeMsl Temreparypa BoAbl nmoaHumaercs g0 27°C, a B HOUYHOE BpeMs
omyckaercs 10 10°C.

Onpenenure, Ha CKOJIBKO TMPOLIEHTOB OyJeT yBEIMYMBATHCA WIIU

YMCHBIIATBCA I[GﬁCTBHTCJ'H)HOG 3HAYCHHUC PacCX0/Jid B JTHCBHOC WJIM B HOYHOC BPCMA.



JlaBieHue BOAbI 6 Kre/cm2.

Pemenune: paccMOTpuM ypaBHEHHE MacCOBOT'0 pacxo/ia

Q. = acFy./2App.
OueBHIHO, BC€ mMapameTpbl, KpOME IUIOTHOCTH p, MOXHO CYHUTATh

ITOCTOSTHHBIMH, TO3TOMY MEXKy pacxonom Q, mpu ucxoaHou Temmeparype t,=20°C

u pacxomamu Q mpu t;=27°C u Q: npu t,=10°C ycranaBiauBaercs cieayrouas

leQp\/g;QZZQp\/%'

OTHOCHUTENLHEIC IMOTPCIIHOCTH PABHBI:

so=[1- [21-100%; 6,=(1- [22]-100%.
Pp Pp

3HaueHue MIIOTHOCTEN MPU PA3TUYHBIX TEMIIEpaTypax U AaBiICHUU 6 Krc/cm

B3aMMOCB3b:

2

omnpenaensieMm u3[6]:

KI'C KI'C KI'C
pp = 998,4F, P1 = 996,64F, pp = 1000?
OKOHYATEIBLHO
5 =[1 996,64 100 = +0,09%);
1= 998,4 TR
1000
6b=1— |——]-100 = —0,08%.

998,4



3apmava 6: onpenenure xoHueHtpauuro COz B NPOAYKTaxX TOPEHUS, €Clu
aHaJIu3 COAEpKAHUS CO, MIPOU3BOUIICS 00beMHO-a0COPOITMOHHBIM
ra3oaHajn3aToOpOM.

O06BeM cMecH B U3MEpUTEIbHOM OropeTKe 10 noriomenus V,=100 mi1, o0beM
nociie norjomeHus Vy=94 wmi. OObeM BpeAHOro MPOCTPAHCTBA BHE
U3MEpPUTEILHON OMpeTkn (00BheM paclpeNeTuTeIbHON TPeOSHKH | JIPYTUX
COCAMHUTENBHBIX YacTe) Viyr=2,5 mi. Kosadpdunuent K, xapakrepusyroniuii
OTHOIIIEHUSI 00beMa KOMIIOHEHTA, MOIJIOIIEHHOTO0 B Ta3oaHaau3aTope, K 00beMy

ATOT0 KOMIIOHEHTA JI0 TorJIomieHus, paseH 0,95.

Pemenne: Kkaxyieecss COACpKaHUE aAHAIM3UPYEMOTr0  KOMIIOHEHTA
onpeeNsaeTcs CIeAYIIIM 00pa3oMm:

Vo —V, 100 — 94
c=-2"".100% =

— 100 = 6% CO,.
Vo 100 % L0
JleticTBuTenbHBIN 00beM ByokucH yriepoaa COz B cMecu
Vo — 14
V = =
€0, K, 0,95

= 6,315 M.

JleCTBUTENBHOE COAEPKAHUE IBYOKUCH YTJIEPOJIa B CMECH

o = Yo oo - 6315
ATV, + Y, ° 7100 + 2,5

+100 = 6,16% CO,.

3agaua 7: Onpeaenure KOHIEHTPALUIO KUCIOPOAa B IbIMOBBIX, ra3ax, €Clu
aHAIM3 TPOU3BOAWICS OO0BEMHO-a0COPOIIMOHHBIM Ta30aHATU3ATOPOM H O0BEM
CMecCH T1ocie mornomieHus coctaBuil. V=95 mi, V=100 mi, Ve=2,5 ma, K,=0,95
(cMm. 3amauy 6). Temmeparypa raza mepea oTrOOpoM MpoObl B ra30aHaln3aTop ti

=40°C. Bo Bpems aHanu3a TemiepaTrypa rasa causmiach a0 t=30°C.

Pemenme: xaxymieecss CoOJepaHHE KHCIOpPOJa B cMecH 0e3 ydera

VM3MEHEHUs TEMIIEPATYPHI

Vo — V., 100 — 95
C=——72.100% = ———- 100 = 5% 0,



YMeHblieHre 00beMa rasa 3a cueT U3MEHEHUS TEMIIEPaTyPhI

t, + 273

)—(100+25)<1 303)—327
t,+273) ’ = e/ MIL

AV, = (V= Vo) (1 - —
YMenbIiieHne o0beMa Ta30BOM CMECH 3a CYET IOTJIOMICHHS KHCIOpoJa H
WU3MEHEHHUsI TeMIIepaTypbl
AV =V, =V, — AV, =100 — 95 — 3,27 = 1,73 M.
JleficTBUTEIBHBIN 00BEM KHUCIIOPO/ia B CMECH

L, 173
OZ_VH_O,95_ ,85 ML

JIelicTBUTENBHOE COIEPIKAHNE KUCIOPOJIa B CMECH

Vo, 1-82
= +100% = ———-100 = 1,77% O,,.
Ca Vo + Vin 00% =100+ 25 100=177%0:




4. IlpumepHbie Bonpochl Ajsi OPpMHUPOBAHMS TECTOBBIX 3aJaHNI

1. Tlepen mpuemMKo# B SKCILTyaTaIMIO YHEPTOOOBEKTA TOJKHBI ObITh
MPOBE/ICHBI:

a WHIUBUAYaJIbHBIC UCTIBITAHUS 000PYI0BaHUS U GYyHKIIMOHAJIbHbBIC
UCIIBITAHUS OT/ICNIBHBIX CUCTEM, KOMILJIEKCHOE OIPOOOBaHUE
o0opyTI0BaHHUS;

b ¢yHKIHOHAIBbHBIC HCTIBITAHUS OTJAEIBHBIX CUCTEM, KOMIUIEKCHOE
ornpo0OoBaHue 000PyAOBaHMS;

C WHIAUBHUAYAIbHBIC UCIIBITAHUS 000PYI0BaHUSA U (YHKIIMOHAJIbHBIC
UCTIBITAHUS OT/ICJIBHBIX CUCTEM;

d wuHAMBUIYyabHBIC UCTIBITAHUS 000PYI0BaHMS, (YHKIIMOHAIBHBIC
UCIIBITAHUS OT/ICNIBHBIX CUCTEM, MOJAIMUCAHNE TPOTOKOJIA CIAuU
pador.

2. Pe3ynbpTaThl TEXHHYECKOTO OCBUIETEIHLCTBOBAHMS 3aHOCAT B:

a DHEPreTUYECKui MacrnopT NpeAnpUsITUS;

b TexHUYECKHUI MacmopT SHEProoObEKTA;

C HOPMATHBHO-TEXHUYECKYIO JIOKYMEHTAIUIO IPEATPUITHUS;

d Bce BhbIlIETIEPEUHCIICHHBIE BBIIIE JOKYMEHTHI.

3. 3agayamu ONEpaTUBHO-IMCIETYEPCKOTO YIPABICHHUS SBIISIOTCS:

a TIDIAHWPOBAHHE U MOATOTOBKA PEMOHTHBIX pa0OT, TUIAHUPOBAHUE U
BEJICHUE PEKUMOB PabOTHI 000PYIOBAHUS M CUCTEM, MPEIOTBPAIIICHUE U
JIMKBUJIAIMS TEXHOJIOTMUECKUX HAPYIIIEHUH MPU MPOU3BOJICTBE,
nepeiaye u pacrpeaesieHuu dEKTPUUECKON SHEPTUH U TeIlIa;

b T1UTaHMpOBaHUE U MOATOTOBKA PEMOHTHBIX PabOT, TIIAHUPOBAHUE U
BEJICHHUE PEKUMOB pabOThI 000PYI0BAHUS U CUCTEM, MPEIOTBPAILIEHUE U
JIMKBUIAIUS TEXHOJIOTUYECKUX HAPYIIIEHUH TTPU IPOU3BOJICTBE,
nepesiaye v pacrpeesieHuu EKTPUUECKON SHEPTUH U TeIlia, BEICHUE
PETUCTPALIMOHHBIX KYPHAJIOB,;

C TIUIAHUPOBAHUE U MOJIFOTOBKA PEMOHTHBIX PA0OT, TUIAHUPOBAHUE U
BEJICHHUE PEKUMOB pabOThI 000PYI0BAHUS U CUCTEM, MPEIOTBPALLIEHUE U
JIMKBUJIAIMS TEXHOJIOTMUECKUX HAPYIIIEHUH MPH MPOU3BOJICTBE,
nepeiaye u pacrpeaesieHuu dIEKTPUUEeCKON SJHEPTUH U TeIlIa, BEICHUE
TEXHUYECKOMN JIOKYMEHTAIUU;

d mmaHEMpoBaHuE U MOATOTOBKA PEMOHTHBIX pa0OT, TUIAHUPOBAHUE U
BEJICHUE PEKUMOB PabOTHI 000PYIOBAHUS M CUCTEM, MPEIOTBPAIIICHUE U
JIMKBUJIAIMS TEXHOJIOTMUECKUX HAPYIIEHUH MPU MPOU3BOJICTBE,
nepesiaye U pacrpeaesieHuu dIEKTPUUECKON SJHEPIUH U TeIlia, BEICHUE
HOPMAaTHBHOM JOKYMEHTAITUH.



4. OnepaTuBHO-PEMOHTHBIN IIEPCOHAI — ITO:

a TEPCOHAJ C MPABOM HEMOCPEACTBEHHOTO BO3ICHCTBUS HA OPTaHbl
yIpaBJIEHUS;

b mnepcoHal, OCYIIECTBIISIIONINI ONEPAaTUBHOE PYKOBOJCTBO B CMEHE
paboToil 3aKPEIUICHHBIX 32 HUM OOBEKTOB U MOJYMHEHHOTO MY
[IepCOHaIa;

C TEpPCOHAaJ, HEMOCPEACTBEHHO BO3JACHUCTBYIOIINI HA OPTaHbl
YIIPABJICHHS YHEPTOYCTAHOBOK U OCYLIECTBIISIOIINN YIIPABICHUE U
00CJTy’KHBaHHE SHEPrOYCTAaHOBOK B CMEHE;

d Bce BhbIlIETIEPEYHCIIEHHOE.

5. B pesynbpTare TeXHMUECKOTO 00yUEHHUS U CTAXKUPOBKU KaXKIbIi orepaTop,
MAaIlMHUCT, alfapaTyrK MOIy4daeT:

a CBUJETENIbCTBO HA MPABO yHPaBICHUS 000pYyI0BaHUEM;

b ceprudukart Ha TpaBoO ympaBiIeHUS 000PYIOBaHUEM;

C YAOCTOBEPEHUE Ha MPABO YIPABICHUS 000PYAOBAHHUEM;

d Bce BhILIETIEPEUYHCIIEHHOE.

6. DKcIulyataius CyIIWIbHBIX YCTAaHOBOK 3aBUCHUT OT:

a CBOWCTB BBICYIIMBAEMOI'0 MaTepUAIIa;

b CBOWCTB OTXOASIINX T'a30B;

C CBOWCTB CYLIWJIBHOTO arcHTa;

d Bce BhINIETIEPEYHCICHHOE.

7. IlomorpeBareny KUIKOCTH XapaKTEPU3YIOTCS TAKUMU MOKA3aTENSIMU, KakK:

a TeIuIoBasi NPOU3BOAUTEIBHOCTD U MPEIEIBHOE JOIYCKAaeMOe
JABJICHUE MIEPBUYHOTO U BTOPUYHOTO TEMJIOHOCUTEINEH;

b MakcuManbHas TeMIlepaTypa HarpeBaeMou KUJIKOCTH U
HOMUWHQIBHBIN pacxoJ] TEIUIOHOCUTEJIEH;

C BCE BBILICIIEPEYUCIICHHOE;

d mpaBWIBHBII OTBET OTCYTCTBYET.

8. Cucrema I[II1P Bkirouaer cienyromue BUAbl PEMOHTOB:

a TEKyLIUH, IPOMEKYTOUYHBIN, CPEAHUN U KaIUTAIbHBIH;

b TpoMeKyTOUHBIN, CPETHUN U KaUTaTbHBIN;

C TEKYILIUH, IPOMEKYTOUYHBIN U KallUTAJIbHbIN;

d Texkymwmi, cpeqHUN U KanmuTaIbHBIN.

9. dnutenbHOCTH pabOTHI 00OPYAOBAHMS MEX]Y CPETHUMHU U TEKYITUMHU
PEMOHTaMM Ha3bIBAOT:

MEKPEMOHTHBIM LIUKJIOM;

MEKPEMOHTHBIM [IEPUOJOM;

MEKPEMOHTHBIM BPEMEHEM;

o o o e

MCIKPCMOHTHBIM YYaCTKOM.



10.K nenTpanuzoBaHHOM (hopMe opraHu3aui paboThl 00CTYKUBAOIIETO
PEMOHTHOTO MEPCOHaNa OTHOCUTCS:

a 00ciy’)KMBaHUE TPOU3BOICTBA JI€KYPHBIM IEPCOHATIOM WJIU JIULAMH,
3aKpEIIEHHBIMU 32 000PYI0BaHUEM, KOTOPbHIE BBITIOJIHSIOT paboThHI,
CBsI3aHHBIE C 00CITY>)KBAaHUEM U PEMOHTAMH;

b Takas opraHuzaius, Mpyu KOTOPOH 00CTyKUBAaHUE BHITIOTHSIOT
anmapaTyuKy WK ASKYPHBIA MEPCOHAI, a BCE PEMOHTHBIE paOOThI
BBITIOJTHSICT OpUraaa ciiecapei;

C OpraHu3alus cueuuaibHbIX OpUraj B peMOHTHO-MEXAaHHUYECKUX
MaCTEPCKHUX WU [[eXaX MPeANpUATHS;

d Bce BhbIlIETIEPEUYHCIICHHOE.

11.YapTpa3BykoBas neeKkToCKOnus U paauorpapuueckuii KOHTPOIb CBAPHBIX
COEIMHEHUN MTPOU3BOIATCS C LIEIIBIO:

a BBIABIICHUS B CBAPHBIX COCIMHEHUAX BHYTPEHHUX Je(EKTOB;

b omnpexneneHns NOBEPXHOCTHBIX WU MOJMOBEPXHOCTHBIX A€(EKTOB;

C IPOBEPKHU KaYECTBA BHINOJHEHUS TEPMUUYECKON 00paOOTKH CBapHBIX
COCJIMHCHUN;

d HecooTBeTcTBHE (POPMBI U pa3MEPOB IIBOB TPEOOBAHUSIM
TEXHUYECKOUN IOKYyMEHTAIUH.

12.TTepnoanyueckast mpoBepKa 3HAHUH TIEPCOHANA, OOCITYKUBAIOIIETO COCYIbI,
IPOBOJIAT:

a He pexxe OJHOro pas3a B 6 MecCAIIEB;

b He pexe oHOTO pasza B 12 MecsIes;

C HE pexe OJHOro pas3a B 18 MecslIeB;

d He pexe ogHOrO pasza B 24 mecsla.

13.11pu skcrmyaranuu 0aJUIOHOB HAXOISAIIUICS B HUX Ta3 3aMpeliaeTcs
pacxo10BaTh MOJHOCTHI0. OCcTaTOYHOE JaBJICHHE ra3a B 0aIOHe JOJKHO
OBITH HE MEHEE:!

a 0,02 MIla (0,2 krc/cm?);

b 0,04 MIla (0,4 xrc/cm?);

¢ 0,05 MIla (0,5 krc/cm?);

d 0,06 MIla (0,6 krc/cm?).

14.Bo n3bexxaHre BO3SHUKHOBEHHUS OOJIBIIINX BHYTPEHHUX HANPSDKCHU B
MeTasie 6apabaHa 3amoJHEHNE KOTJIa BOJION JIOHKHO MTPOBOIUTHCA TIPU
BBICOKOM JIaBJICHUU B T€YEHUE:!

a 05-1au;
b 1-1,5u;
c 1,5-2,5q;
d 2,5-3,5u.



15.B pexxuMHON KapTe KOTJIOarperara He yKas3bIBaroT:
a JIaBJICHUE U TEMIIEpaTypa napa v MUTaTEIbHON BOJBI;
b coxpepxanue RO, B razax; TemrepaTypsl ra30B U pa3pekeHus 1o

ra3oBOMY TPakTy;
c Ko3(puimeHTr U30bITKA BO3AYyXa U €T0 IABJICHUS 110 BO3TYIIIHOMY
TPakKTy;
d mpaBWIBHBIN OTBET OTCYTCTBYET.
16.2kcIuTyataiimOHHbIE HCIIBITAHKS KOTJIA HE TPOBOAUTHCS:
a i1 COCTaBIICHUS PEXKUMHOMN KapThl U KOPPEKTUPOBKU MHCTPYKIIUU
10 AKCIUTyaTalllH;
b 1pu BBOJIE KOTJIA B SKCILIyaTaIMIO MOCJIEe BHECEHUS KOHCTPYKTHUBHBIX
W3MCHEHUM;
C MpH Nepexoje Ha APYrou BUJ WIN MapKy TOIUIMBA;
d mpaBWIBHBIN OTBET OTCYTCTBYET.
17.Pexum pacxosiaxxnuBaHus KOTJIOB IOCJIE OCTAHOBA IPH BBIBOJIE UX B PEMOHT
ONPEAEISAIOTCS,
a MHCTPYKIUAMHM IO IKCIUTyaTaluu;
b JOKHOCTHBIMU UHCTPYKITUSIMU,
C PEKUMHBIMU KapTaMH;
d TEeXHWYECKUM MaCIOPTOM.
18.Texyuiuii peMOHT 3JIEMEHTOB U YacTel KOTJIa HEOOXOIUMO MPOU3BOAUTE:
a 4epes3 Kaxaple 1-2 rona;
b uepe3 kaxabie 2-3 roaa;
C 4epe3 Kaxble 3-4 roja;
d depe3 kaxpie 4-5 rona;
19.I'ngpaBnuyeckoe HCIBITAHUE KOTIa TPOU3BOIAT 1 pas:
a B2T013a;
b B4rona;
c B 6 Jer;
d B8 er.
20.KoaddurueHTt nmose3Horo AHCTBUS KOTIa HE OMPEEIISIETCS €ro:
a 00BEeMOM TOMOYHOM KaMepHI;
b pexuMom paboTHI;
C BHUJOM TOIUIMBA;
d kauecTBOM 0OCITYKHBaHUS.
21.1ns nmpoBepku pabOTHl yCTAHOBKU B HKCILUTYaTAIlMOHHBIX YCIOBUSX C IENBIO
KOHTPOJISl OCHOBHBIX IMOKa3aTesie U KauyecTBa pab0Thl KCILTyaTallMOHHOTO
MepCOHAIA MPOBOJSAT:
a IyCKOHaJaJ04yHbIe pabOThI;



b nOpHEeMOYHBIC UCTIBITAHUS;
C PEXKUMHO-HANAJOYHbIE pabOThI;
d KOHTpOJIbHO-0aNIaHCOBBIE PAOOTHI.
22.Tlo pe3ynbTaTaMm MpOBEJACHUS HANaJ0YHBIX PA0OT COCTABIIAETCS:
a TEXHUYECKUU OTYET;
b peXuMHYIO KapTy;
C HMHCTPYKUHIO MO KCIUTyaTaluu;
d TexHu4eckuii macmopr.
23.HapyXHbIId OCMOTpP Ma3yTOIIPOBOAOB U apMaTypbl IPOBOJISIT:
a He pexe 1 pasza B ro;
b He pexe 1 paza B 2 roza;
c He pexe 1 paza B 3 roaa;
d =e pexe 1 pa3a B 4 roza.
24.He nomyckaroTcst KojieOaHus TaBJIeHuUs ra3a Ha Beixoje u3 ['PII,
IPEBBIILIAIOIINE:
a 5 % pabouero;
b 10 % pabouero;
c 15 % pabouero;
d 20 % pabouero.
25.11leproAMYHOCTH KOHTPOJISI KAYE€CTBA TOIUIMBA U MPUCATKU IPU XPAHCHUU U
Mo/1avue TOTUIMBA HA CKUTAHUE, MECTa 0TOOpa IIPO0 U ONpeiesieMbIe
MOKAa3aTesId KaueCTBA yCTaHABIMBAIOTCS:
a TEXHUYECKUM IMaCTIOPTOM;
b perucTpanroHHBIM KYPHAJIOM;
C PEXKUMHOU KapTOU;
d MecTHOW MHCTPYKIUEH.
26.TemmnepaTypa Ha MOBEPXHOCTHU TEIUIOBOW M3OJISAIHUS TPYOOTPOBOJOB U

apMaTyphbl IIpU TEMIIEpAType OKpysKarouiero Bo3ayxa 25°C n0axHa ObITh:
He O0onee 25 °C;

He O6onee 35 °C;
He O0onee 45 °C;
d mne Ooiee 55 °C.

27.0nepaTuBHAs CXeMa TEIJIOBBIX CETEH J0KHA 00eCIIeYnBaTh:

o o

a ONTUMAaJIbHOE ITOTOKOPACIIPEIECIICHUE TEIIJIOHOCUTENS B TEMIIOBBIX
CeTsX;

b BO3MOXHOCTH OCYIIECTBICHUSI COBMECTHOM paOOThI HECKOIBKUX
MCTOYHUKOB TeIJIa Ha 00bEIMHEHHBIE TEIUIOBbIE CETH U MEPEX0/1a
IpU HEOOXOIMMOCTH K pa3ziesibHOM paboTe HCTOUHUKOB;

C IoJavyy NOTPEOUTENSAM TEINIOHOCUTENIS 3a/IaHHBIX IapaMETPOB;



d Bce BbIIIETIEPEUNCICHHOE.
28.I'mapaBinnyuecKkoe UCIIbITAHUE TEIIOBBIX CETEeN MPOBOJAT IPU MUHUMAJILHOM
3HaYeHue MPOOHOTO AaBICHHUS:
a 1,15 pabGouero gaBieHus;
b 1,2 pabGouero gaBicHUS;
¢ 1,25 pabGouero gaBieHus;
d 1,3 pabouero naBicHUS.
29.1lpy HanTM4YKMK HArpy3KHU ropssyero BOJOCHAOKEHNS MUHUMAJIbHAS
TeMIlepaTypa BOAbI B IOAAIOLIEM TPYOOIIPOBOIE CETU ISl 3aKPBITHIX CXEM
HE HIHKE TOJHKHA OBITh:
a 50°C;
b 60°C;
¢ 70°C;
d 80°C.
30.I'mapaBiryeckne pexXUMbl BOJSHBIX TEIJIOBBIX CETEH pa3padaThIBIOTCS:
a 1 pa3 B3 mecsua;
b 1 pa3 B monroja;
¢ 1 pa3Brog;
d 1pa3B2roaa.
31.Yactora 00X0/10B TEIJIONPOBOIOB U TEIIOBHIX ITyHKTOB B
MEXOTOMUTEIbHBIA TEPUOJ:
a He pexe 1 pa3a B Heeno;
b He pexe 1 pasza B 2 Hegenu;
c He pexe 1 pa3a B mecl;
d He pexe 1 pa3a B 2 mecsna.



5. Bomnpocs 17151 npoBeieHUs 3a4eTa

1. OCHOBHBIE KOMIIOHEHTBI TEIUIOSHEPIETUYECKUX CHUCTEM MNPEINPHUATUS U HUX
(yHKLIHMOHAIBHOE Ha3HAUCHHE.

2. HanéxHocTb, 0€30TKa3HOCTb, AOJITOBEYHOCTh, PEMOHTONPUTOJHOCTD M HUX
KOJIMYECTBEHHBIE MIOKA3ATEIIH.

3. McTOYHMKHN OMACHOCTHU TEIIOPHEPIeTUUECKUX CUCTEM, TOHATHE O€30MaCHOCTH.
4. I'paduku Harpy30K 1 UX KOJIMYECTBEHHBIE XapaKTEPUCTHUKHU.

5. ba3oBsie, MONYNHUKOBBIE U TUKOBBIE 00JIACTH HATrPy30K.

6. Bujbl 1 hopMbl yripaBiaeHUs TEIIOIHEPTENIECKUM KOMIUIEKCOM ITPMBIIIIIICHHOTO
NpEANPUATHUS.

7. OnepatuBHOE yIpaBJiI€HUE, ONIEPATUBHOE BEJCHUE.

8. B3aumogeiicTBre ¢ sHeprocHa0X aroIMMH, EHTPATU30BaHHBIMH, MOHTaKHBIMU
Y PEMOHTHBIMU OPTaHU3ALUSIMHU.

9. OcHOBHBIE 3a/1a4 FKCIUTYaTHPYIOIIEH OpraHu3aluu.

10. I'paHu1bl OTBETCTBEHHOCTH U UX (POPMUPOBAHUS.

11. PaGoTa gexxypHOro nepcoHarna.

12. B3auMOnencTBHE C PEMOHTHBIM IEpCcOHAIOM. OCYIIECTBIEHUE CIOKHBIX
MEPEKIIFOYCHUN.

13. OcHOBHBIE 3a/1a4M U BUJIBbl SKCILTyaTallMOHHOTO MEPCOHAA.

14. OOGs13aHHOCTH JIUI], OTBETCTBEHHBIX 32 MCIPABHOE COCTOSIHUE U OE30IMaCHYIO
HKCIUTyaTalM0 YCTAHOBOK M CUCTEM.

15. Bunmbl mepcoHambHON OTBETCTBEHHOCTH PAOOTHUKOB SKCILUTYaTallMOHHOTO
nepcoHana.

16. Opranuzaiysi 0Oy4eHHs ¥ IPOBEPKU 3HAHHIA.

17. Opranusanusi pacciieoBaHUs MW y4€Ta OTKA30B M HECYACTHBIX CIIy4aeB, U
rocHaja30pa 3a BbinojaHeHueM Tpedosanuii "l[Ipasun" u "Hopm".

18. IIpoTrBOaBapuiiHbIE TPEHUPOBKU U MOPSIOK UX IPOBEICHUS.

19. BzanmoielicTBrE YEIOBEKA U CUCTEM aBTOMATHYECKOTO PEryJIMPOBAHMS.

20. CocraB mpoU3BOJACTBEHHOTEXHUYECKOM

JOKYMEHTALUH.

21. CocTaB TEXHUYECKON TOKYMEHTAIMU IS PA3IMYHBIX BUJOB 000PYOBaHUSI.
22. Buapl MHCTPYKUMUK, MOPSIAOK COCTABICHUS, NEPUOJUYHOCTH IEPECMOTpa U
BHECEHUSI N3MEHEHUII.

23. ICTOYHUKY ¥ COCTAB MHCTPYKIIUMN MO OOCTY>KUBAHUIO YCTAHOBOK U CUCTEM.
24. VICTOYHUKHU U COCTaB JIOKHOCTHBIX HHCTPYKIIMHA.

25. CxeMbl TEIJIOBOTO X035MCTBA, MOPSIAOK COCTABIICHUS, IEPECMOTPA U BHECEHUS
V3MEHEHUU.

26. CocTaB onepaTUBHOU TOKYMEHTAIUU.

27. IlopsimoK KOHTPOJIA 32 BEAEHUEM ONEPATUBHOM JOKYMEHTALIUH.

28. ICTOYHUKY 1 COCTaB TEXHUKOIKOHOMUYECKOU

JOKYMEHTALIUH.

29. DHepreTUYeCcKUe UCTIbITAHUS.

30. Buabl pEMOHTOB, UX CPOKHU U ITPOJOIKUTEIBHOCTb.

31. Cucrema III1P u e€ nnanupoBaHue.



32. CereBoii rpaduik peMOHTA.

33. Buasl KOHTPOJISI KAYECTBA PEMOHTHBIX Pa0OT U UX COJEpKaHHUE.

34. Opranu3zanus myCKOBBIX IMOCIEPEMOHTHBIX padoT u opopmileHHE PE3yIbTaTOB
pEMOHTA.

35. CocTaB TEXHMYECKOW AOKYMEHTALMM Il OpraHU3aluy, SKCIUTyaTHUPYIOIIEH
KOTEJIbHbIE YCTAHOBKHU.

36. CocTaB TEXHUYECKOW JOKYMEHTAIMU ISl TEMJIOUCIIONB3YIOINX YCTAHOBOK.
37. CocTraB TEXHUYECKOW JOKYMEHTALMM AJig TPyOONpPOBOAOB TOpsSUYE BOABI U
napa.

38. OcoOeHHOCTH PKCIUTyaTalli TOTUIMBHOTO XO35SMUCTBA NP CKUTAHUH TBEPAOTO
TOIJIMBA.

39. OcoOeHHOCTH dKCIUTyaTalliy TOIUIMBHOTO XO3SUCTBA MPHU CKUTAHUU SKHJIKOTO
TOIUIMBA.

40. OcoOeHHOCTH JKCIUTyaTallid TOIJIMBHOTO XO3AMCTBA TIPU COKUTAHUU
ra3o000pa3HOro TOILIMBA.

41. TpeOoBaHHUs K CKJIaJaM TBEPIOIO TOIUIHBA.

42. TpeOoBaHHUs K IPUEMY U XPaHEHHIO >KHJIKOTO TOILIMBA U PHUCAJIOK.

43. TpeOoBanus k oociyxkupanuto ['PII.

44. Tlopsgok perucTpaldd U OCBHUAETEIbCTBOBAHMS MApOBBIX U BOJOTPEHHBIX
KOTJIOB.

45. OcHoBHBIE TPeOOBaHUS K IKCILTyaTalliyd KOTJIOArPEeraToB.

46. Ocobennoctu moadOpa U SKCILTyaTaIluU TATOYyTHEBBIX MAIIUH.

47. OcobeHHOCTH IKCIUTyaTaIluu IIECHTPOOESKHBIX HACOCOB.

48. OcobeHHOCTH IKCILTyaTaIlMi TETUIOUCIIONIB3YIOIINX YCTaHOBOK.

49. KareropuifHoCTh TpyOOTIPOBOIOB.

50. OcHOBHBIEC TPEOOBAHUS U MOPSIOK OOCTYKUBAHUS M PEMOHTA TPYyOOIIPOBOJIOB.
51. Kak ocymiecTBisieTcs opraHu3anus ITyCKOBBIX TOCIEPEMOHTHBIX pPaldOT H
odopMIIEHHE PE3yIbTaTOB PEMOHTA?

52. Kak ocymecTBisieTcs INpEABAPUTENIbHAS, OKOHYATENIbHAsA  IPUEMKH
000OpyJ0BaHUS U3 PEMOHTA U OLIEHKA KauecTBa?

53. Kakue cymecTBylOT BHUIbl KOHTPOJS KadecTBa PEMOHTHBIX pabdOT M HUX
coaepkaHue?

54. CocTaB TUIIOBOT'O KalMTaJIbHOTO PEMOHTA KOTJIOarperara.
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