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Размещенное изображение


1. Ilesiu ocBOEHUST AU CIUTLIHHBI

[lenpto M3ydeHUs AUCIUIUIMHBI SBISCTCS (HOPMUPOBAHHE Y CTYIECHTOB
0a30BbIX 3HAHWI: O PAIMOHAIIBHOM HCIOJIb30BAHUU IHEPIETHUYECKUX CHUCTEM
NpeanpusaTuii; o0  OCHOBHBIX  TpaBWjaxX  O€30MacHOM  JKCIUTyaTaluH
TEIUIOAPHEPTETUYECKOTO 000PYI0BaHUSI.

3amaueli AWCIUIUIMHBI SBISAETCS (POPMUpOBAHME HABBIKOB KOHTPOJIA,
aHalM3a W YOpaBICGHUS  peXuUMamMu  paboT  TpH  DKCIUTyaTaluu
TEIJIOOHEPIeTUUECKUX YCTAaHOBOK M cUCTeM. OCBOUTH HAaBBIKM ONEPATHUBHOTO
IUTAHUPOBAHHUS W OPTAaHU3AIMHA TIPOBEACHHS PEMOHTHO-TPOPUITAKTHUSCKUX
pabot o6opynoBanust TOCIIII.

2. Mecto nucunmiuabl B ctpykrype OOII 6akanaBpuara

JucuunnuHa «OKCIuTyaTalys TeTI0IHEPTeTUIECKUX YCTAHOBOK U CUCTEMY
OTHOCHTCS K YHCITY NMPO(eCcCHOHANBHBIX YI€OHBIX AUCIMILINH BAPUATUBHON YacTh
0a30BOro IIMKJIa OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OakanaBpuara.

«OKCIUTyaTalsl  TEMJIOPHEPTreTHYEeCKMX  YCTAaHOBOK U CHCTEM»
B3aMMOCBS3aHa JIOTUYECKH M COJEPKATEIbHO-METOAMUYECKH CO CIEAYIOIMUMU
nucuurinHamMu 1 npaktukamu OOIT:

— TexHon0rMYecKHe SJHEPTOHOCUTENN U SHEPTOCUCTEMBI IPEATPUATHUI;
— DHeprocOepexeHne B TEIJIOPHEPTETHKE U TETNIOTEXHOJIOTUSX;

— KorenpHble ycTaHOBKM U TAPOTEHEPATOPHI;

— Harnerarenu u TenioBbie 1BUraTeINN;

— TemnnosHepreTHUecKUe CUCTEMBI TPOMBIIITIEHHBIX MPEATIPUSATHI;

— YcraHoBKH A TpaHC(HOPMALIUY TETUIA U TIPOIIECCOB OXJIAKICHUS

3. IlepedeHb NJIaHMPYeMbIX Pe3yJIbTATOB 00yUYeHUs MO JUCHUIIIHHE
(Moay.110), COOTHECEHHBIE € IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS
00pa3oBaTeJIbHOM NPOrPaMMBbI

B pesynpraTe OCBOEHHS JUCHUIUIMHBI (MOIyJs) Yy OOydYaromuxcs
bopMUPYIOTCS  CACAYIONIME KOMIICTCHIIMM M JOJDKHBI OBITh  JOCTHTHYTHI
CICAYIOIINE Pe3yiabTaThl O0yUYeHUs Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIINX
KOMIIETCHIIUM:



B pesyabTare ocBOeHUsA IIepeyens mIaHMpyemMbIX pe3yabTATOB
Kox oOpa3oBaTeJIbHOMH 00y4eHMsI M0 QU CIUIJINHE
KOMIIeTEeHIIUH TPOTPaMMbI
00y4aOIIUICA 10 IKEeH
00J1a1aTh
CriocoGHOCTD yNpaBisaTh | 3HATh:
rporeccamu e [IpuemMKy B 3KCIUTyaTaluio
skcrryaranuu OIIJI B TEIJIO3HEPreTUYECKUX YCTAHOBOK U
COOTBETCTBUH C cereit;
TEXHOJIOTUEH e Texuuueckoe oOCTy)KMBAaHUE U PEMOHT
Ipou3BOACTBA TEIJIO3HEPIr€TUYCCKUX YCTaHOBOK U
CeTeH;
yMeTb:
K2 e (OO0ecmneunBaTh ONTUMATIBLHBIC PEIKUMBI
JKCIUTyaTallly OTAEIBHBIX 2JIEMEHTOB U
CUCTEM TEIUIOIHEPIeTUUECKOTO
000pyI0BaHuUs;

e [IpoBOAUTH MPUEMKY, HATAJIKY U
3KCILTyaTalUIO TEIJIO3HEPreTHYECKOTO
o0opy10BaHus;

BJIA/IETh:
e MeToauKamMu U OpraHu3aluen
OTAEJIbHBIX BUJOB HCIIBITAHUI;
CnocoOHOCTD K 3HATh:
pazpaboTke e OnTuManbHbIE PEKUMBI SKCIUTyaTalluu U
MEPONPHUSITHI 10 SHEPTO- YIIPABJICHUE YACTSIMUA U YCTAHOBKAMMU;
U pECYpCOCOEpEKEHUIO e PerilamMenTHbBIC pa60TBI, BHUJBI PEMOHTOB
Ha OILJL Y IEPUOJIMYHOCTh PEMOHTHBIX LIUKIIOB U
BCEX BUOB UCITBITAHUI;
yMeTb:

e Pa3pabaTpiBaTh HOPMBI pacxoa

SHEPIrOpeCypCOB, PACCUNTHIBATh
[1K-4 NOTpeOHOCTH MPOU3BOCTBA B
JHEpropecypceax;

e [IpoBOANTH UCTIBITAHUS U ONIPEACIICHUE
paboTOCIIOCOOHOCTH YCTAHOBIIEHHOTO U
PEMOHTUPYEMOTO 000PYI0BaHUS;

BJIA/IETh:

e HapbpIikamMu IPOBECHUS YHEPTrOayAUTa HA
JeCcTBYIOIEM 000PYAOBaHUH U
COCTABJICHUE IUIAHOB I10 HAJIAJIKe
OTJAEJIBHBIX YCTAHOBOK U CUCTEM

4. CTpyKTYypa U coAepKaHUE TUCHUILINHBI

OO6mr1ast TpyA0€MKOCTh JTHUCHUTIINHBI COCTaBIISACT 3 3aUeTHBIC CIUHHUIIBI, T.C.
108 akagemuueckux yaca (U3 HUX 36 4aCOB — caMOCTOsITeIbHAsE paboTa CTYyICHTOR).

Paznenbl muciuIImHbl « DKCITyaTalus TeIJIOOHEPTETHUYCCKUX YCTAaHOBOK U
CUCTEM) M3y4YalOTCs Ha TPEThEM Kypce B MATOM CEMeCTpe.

Iarbiii cemecTp: sekuun —36 4acoB, CEMUHAPCKUE 3aHATUS —36 4acos,
dbopma KOHTPOJIS — 3a4eT.



CrpykTtypa U coJiepyKaHue JUCLMIUIUHBI «OKCIUTyaTanus
TEIJIO3HEPre€THUECKMX YCTaHOBOK M CHUCTEM» IO CpPOKaM M BHAaM paldOThI
otpaxeHsl B [Ipunoxennn 1.

Conep:xkanue pas3aejioB TUCHUILTHHBI

IIsaTeIil cemecTp

Tema 1. Opeanusayus mexnuueckou 3KCHIyamayuu IHep2emuiecKux
cucmen.

OcHoBHBIE TIOJIOXKEHUS U 3aauu. [IpueMka B sKcIuTyaTanuio o0opy0BaHuUs
u coopyxenuir. Ilepconan. Koutpoas 3a 3hDEKTUBHOCTHIO  pabOTHI
AJIEKTPOCTAHLIMM, KOTEIbHBIX U CETEU. TE€XHUYECKUU KOHTPOJIb. TE€XHUYECKUN U
TEXHOJIOTUYECKHI HaJI30p 3a OpraHM3aluedl HSKCIUTyaTallud SHEProoObEKTOB.
Texnuueckoe OOCTYy>KMBaHHE, PEMOHT U  MojaepHu3auus. TexHuueckas
JIOKYyMEHTAIHS.

Tema 2. Dxcnayamayus u pemoHm meniomaccooOMeHHbIX YCMAaHOBOK.

OKcIUTyaTanys TeIIOMacCOOOMEHHBIX yCTaHOBOK. Cucrema ILJIaHOBO-
NpeaynpeIUTEeIbHOTO pEMOHTa 000py1I0BaHus. BUibl peMOHTOB 000PYy10BaHUS.
Hopmatusl Ha peMOHT 00opyioBaHus. [naHupoBaHue Tpy10€MKOCTH PEMOHTHBIX
pabot. Opranuzanus oOCIyKUBaHUS U pEMOHTa 000pYAOBaHUS.

Tema 3. Ilpasuna ycmpoticmeéa u 60e30nacHOU KCHIyamayuu cocyoos,
pabomarouux noo 0aseHueM.

OG6mue TpeOOBaHUS. Konctpykiuu COCY/JIOB. N3rorosnenue,
PEKOHCTPYKIMSI, MOHTQX, HalaJka U peMOHT. KOHTpOJIb CBApHBIX COEOUHEHHUI.
ApmMmaTrypa,  KOHTPOJbHO-U3MEPHUTENbHBIE  TPUOOPHI,  MPEIOXPAaHUTEIbHBIC
ycTporcTBa. Hanzop, cogepkanue, 00CIy>KMBaHUE U PEMOHT.

Tema 4. Oxcnayamayus komnoazpe2amos.

O6mume TpedoBanus. [lonroroska u myck B padboty. O0ciykuBaHue BO BpeMs
paboTsl. OctanoB koTiIa. PeMoHT koTia. Hanzop 3a kotinamu. [lokazarenu
pabOTHI KOTEJIBHBIX YCTAaHOBOK. Pa3BUTHE KOTENbHON TEXHUKHU.

Tema 5. Ilpasuna mexnuyeckou s3xcnayamayuy 1eKmMpU4ecKux CmaHyull u
cemell.

Tepputopus, MIPOU3BOJICTBEHHBIE 3MaHUs u COOPYKEHUS.
Tennomexannyeckoe 000py0BaHUE JICKTPOCTAHITUHN U TEIJIOBBIX ceTel. CUCTeMbl
YOPaBJICHUS TEXHOJOTMYECKUMHU TIpolieccaMu. TpyOompoBoabl W apMarypa.
CraHIMOHHBIE TEIIOPUKAIMOHHBIE yCTaHOBKU. TemmoBeie cetu. KoHTponb 3a
COCTOSIHUEM MeTailla. DHEPreTuuecKue Macia.

Tema 6. OnepamusHno-oucnemuepckoe ynpasienue.

3agaun v opraHuzanus ynpasieHus. OnepaTuBHO-IUCIIETYEPCKUI
nepcoHai. llepekiroueHus B TEMIIOBBIX CXEMAaX JIEKTPOCTAHIUN U TETIIOBBIX CETEM.
CpenctBa TUCHIETYEPCKOTO U TEXHOJIOTUYECKOTO YIPABJICHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTUU

MeTOJII/IKa npernogaBaHusA JUCITHUITIIMHBI ((3KCH.HyaTaHI/I$I
TCIJIOOHEPTCTHICCKUX YCTAHOBOK W CUCTEM» M PCAIM3allhsad KOMIICTCHTHOCTHOTO
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MO/IX0/1a B M3JI0KEHUH U BOCIIPUSTUU MaTepuaia MpelycCMaTpUBAET UCIIOJIb30BAHUE
CIIEMYIONIUX AaKTUBHBIX W WHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBBIX,
WHIUBUYJIbHBIX, 8y AUTOPHBIX 3aHATUIA B COUETAHNUHU C BHEAYIUTOPHOU pabOTOil €
LENbI0 (POPMUPOBAHUS U PA3BUTHS MPO(PECCHOHANTBHBIX HABBIKOB 00YUYaIOITUXCS:

— 00CyXIeHHEe MTPONUJICHHBIX TEM;

— MO3rOBOM IITYPM IIPHU PELIEHUU 33]1aY;

— OpraHM3anus W MNPOBEICHUE TEKYIIEro KOHTPOJISI 3HAHUM CTYIEHTOB B
dbopme TecTUpOBaHUS;

VY nenbHBIN BEC 3aHITHI, MPOBOAUMBIX B MHTEPAaKTUBHBIX JOpMax, onpeieseH
IJIaBHOW 1I€JIbI0  00pa30oBaTEbHOW MPOrpaMMbl, OCOOCHHOCTBbIO KOHTHHIEHTA
oOy4Jaroumxcs u coJiepKaHUEM JTUCIUTUTUHBI «IKcIuTyaTarus
TEIJIOIHEPIeTUUECKUX YCTAHOBOK M CUCTEMY U B 1I€JIOM IO AUCIUIUIMHE COCTABIISET
62% ayIUTOPHBIX 3aHATUN. 3aHATHS MPAKTUYECKOro Thna cocTaBisitoT 50% ot
o0beMa ayTUTOPHBIX 3aHATHM.

6. OueHoOYHBIE cpeacrBa AJd TEKYIIEro KOHTPOJIA yCII€eBaEMOCTH,
HpOMe)KyTO‘{HOﬁ aTreCTallum 110 uToraMm OoCBOCHUA JUCIHUIIJINHBI U yqeﬁﬂo-
MeTOoAMYecKoe o0ecreuyeHue CaMoOCTOATEIbLHOM paﬁoTLl CTYACHTOB

B mpouecce oOydeHHs] HCIONB3YIOTCSA CIEAYIOUIME OLEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLEHOYHBIE CPEACTBA TEKYILIErO0 KOHTPOJIS
YCIEBAEMOCTH U IIPOMEXKYTOYHBIX aTTECTALUI:

- cobeceoBaHue / yCTHBIN OMPOC;

- pelieHue 3a1a4;

— TECTUPOBAHUE;

- 00CY>KJIeHHE BOIIPOCOB MO U3YUYEHHBIM TEMaM.

OueHoYHbIE CpEACTBAa TEKYLIETO KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHl W 3aJaHusi B (opme OJaHKOBOTO TECTHUPOBAHUS IS
KOHTPOJISI OCBOCHUSI 00yYaroIMMHUCS Pa3AesioB AUCLUUIUIMHBI 33JauH.

OOpa3upl TECTOBBIX 3aJaHUN, KOHTPOJBHBIX BOINPOCOB W 3axad AJis
MPOBEICHUSI TEKYILIETO KOHTPOJIS, IPUBEIEHBI B PUIIOKEHUSIX.

6.1. ®oH/ OLICHOYHBIX CPEICTB AJIA MPOBeIeHUS IPOMEKYTOUHOMI
arrecTaluy 00y4arIIUXCH M0 JUCHUILINHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIETEHIHI ¢ YKAa3aHHEM ITANOB UX (P)OPMHUPOBAHUS
B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM NPOrpaMMbl
B pesynbpraTe ocBOEGHUS AUCUUIUIMHBI (MOYJIsL) POPMUPYIOTCS CIAEAYIOIINE
KOMITETEHIINHN:

Kon B pe3yabTare ocBoeHUs1 00pa30BaTeIbHON NPOrPaMMbl 00y4aKOIIMACH
KOMIIeTCHIIUH HAO0JIKeH 00/1a1aTh
K-2 CriocobHOCTh ynpaBisATh npoueccamu dKkcruryarauu O/l B cooTBeTcTBUI
C TEXHOJIOTHEH MMPOU3BOJCTBA




CriocoOHOCTD K pa3paboTKe MEPONPUATHIL 110 SHEPTO- U

TK-4 pecypcocoepexxenuro Ha OI1J]

B niporiecce ocBoeHMst 00pa30BaTEIBHOM MPOTPAMMBI TAHHBIE KOMITETCHIINH,
B TOM YHCJE€ WX OT/CIbHBIE KOMIIOHEHTBI, (POPMHUPYIOTCS IOITAITHO B XOJE
OCBOCHHS OOYYaIONIMMHUCS JUCIUIUIMH (MOJYJIeH), MPAaKTUK B COOTBETCTBHU C
y4eOHBIM TJIAHOM U KaJeHAapHBIM TpaduKkoM y4eOHOTO Ipoliecca.

6.1.2. Onucanne nokasareseil U KpuTepueB OLICHUBAHUSA KOMIICTEHIIUIA,
(hopMHpyeMBIX 110 UTOTAM OCBOEHMS AUCUUILIUHBI (MOAYJISA), ONMCAHME KA
OlleHMBAHUA

[TokazaTenemM OIlICHMBaHUS KOMIETEHIIMI Ha pa3IUYHBIX JTamax ux
dbopMHUpOBaHUS SBISETCS JOCTHKEHHUE 00YUYalOIUMHUCS TUTAHUPYEMBIX PE3yIbTaTOB

0Oy4eHUs MO JUCHUILIUHE (MOTYIIIO).

ITK-2- CriocoGHOCTh ynpaBisaTh nporeccamu dKkciuryatanuu OI1J] B cooTBeTcTBUM C
TEXHOJIOTHEH MPOU3BOCTBA

PEMOHT

CKHX YCTAHOBOK U

CKHUX YCTAaHOBOK 1

IToxa3aTean Kpurtepum oneHuBaHusi
2 3 4 5
3HATD: OO6yyarommiics OO6yuarommiicas | OOyuatomuiics | OOyuvaromuiics
IIPUEMKY B JEMOHCTPHPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | JEMOHCTPHPYET
SKCILTyaTaluo IIOJIHOE HEIIOJIHOE 4aCTUYHOE IOJHOE
TCIIOSHEPIETHYC | orcyTCTBUE MM | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
CKHX YCTAHOBOK M | yenocTaTouHOE | CIEMYIONIMX CIIEIYOIIMX CIIELYOIIHX
ceTe, COOTBETCTBUE 3HAHUI: 3HAHUM: 3HAHU: PHEMKY
Texumgeckoe
0BGy KHBAHIE I ciie ;[y}f)umx MIPUEMKY B MIPUEMKY B B OKCILTyaTaIlHIO
SHAHUIL: OKCILTYaTaLHIO SKCILTYaTaIHIO TEIIOYHEPrETHYEC
g:rﬁ(?arrHepreane TIPHEMKY B TEIUIORHEPTEeTHYE | TEIUIODHEPreTHde | KUX X?T&HOBOK "
ckux yotanopox y1 | 2KCTUIYATaInio CKI/IXU}‘/CTaHOBOK " CKI/IXv}"CTaHOBOK u | ceren;
coTeit TerosHepreTuyec | CETeH; ceTei; TEXHUYIECKOE
KHX YCTAHOBOK | TCXHHYECKOE TEXHHYECKOE o0cITy)KUBaHHE U
cereit; oOcCIyXMBaHHe U | OOCITY)KUBAaHUE U | PEMOHT
TeXHIUECKOe pEMOHT PEMOHT TEIUIOPHEPreTHIec
oGcnykuBanue i | TCIUIODHEPreTHYE | TCIUNIOIHEPreTHde | KHX YCTAHOBOK H

ceTen

TerodHeprerTuyec | CETCH. cereit , CBOOOJHO
KUX YCTaHOBOK U JlomyckaroTest , HO onepupyeTt
ceTel 3HAYUTEIbHBIC JIOITyCKAaroTCsA IpUOOPETEHHBIM

0HII/I6KI/I, HE3HAYUTCIIbHBI U 3HAHUSIMU.

MPOSIBIAETCS € OInOKH,

HEJOCTATOYHOCT | HETOYHOCTH,

b 3HaHUH, 110 3aTpyTHEHHUSA

pany npu

IIOKa3aTeei, aHAJIUTHYECKUX

oOydaroluiicss | onepanusx.

HCIBITBIBACT

3HAYUTEIbHBIE

3aTpyIHEHUS

npu

OIIEPUPOBAaHUHU

SHaHUAMHU ITPU




UX IIEpEeHOoCce Ha
HOBBIE

CUTYaLlUU.
yMeTh: OO6yuarommiics OO6yuarommiicss | OOy4arommiics | OOydarommiics
obecrieynBaTh HE YMEET WIN B | IEMOHCTPUPYET | AEMOHCTPUPYET | JEMOHCTPUPYET
ONTUMAJIbHBIE HE/I0CTaTOYHOW | HETOJIHOE JaCTUYHOE HIOJIHOE
PEXUMBI CTEIIEHU yMEET COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
9KCIUTyaTaluu obecrieunBaTh CJICAYIOLINX CJIEIYIOLINX CIICAYIOLINX
OT/EJIBHBIX ONTUMAJIbHBIC YMEHUN: YMEHUN: YMEHUN:
3JIEMEHTOB U PEKUMBI obecrieunBaTthb o0ecreunBaTh obecrieunBaTh
CUCTEM JKCILTyaTaluu ONTUMAJIbHBIE ONTUMAJIbHBIC ONITUMAJIbHBIE
TEIUIOPHEPTETUY | OTAEIBHBIX PEKUMBI PEKUMBI PEKUMBI
€CKOro 3JIEMEHTOB U 9KCIUTyaTaluu HKCIUTyaTalH HKCIUTyaTalH
00OpyIOBaHUs; | CHCTEM OTJIENbHBIX OTJENBHBIX OTIENBHBIX
IIPOBOJIUTH TEIUIO3HEPreTHY | HJIEMEHTOB U 3JIEMEHTOB U 3JIEMEHTOB U
MIPUEMKY, €CKOT0 CUCTEM CUCTEM CUCTEM
HaJIAAKy U 00OpyJOBaHUs; | TEIUIO’HEPreTHY | TEIUIO3HEPreTHY | TeIIO3HEpreTHy
9KCIUTyaTaluio | MPOBOJIUTH €CKOro €CKOT0 €CKOT0
TEIUIO3HEPreTHY | IPUEMKY, o0opynoBaHusi; | o0OpyJOBaHuUs; | 0OOPYIOBaHUS;
€CKOr0 HalaJIKy U IIPOBOJUTD IPOBOJTUTH MIPOBOJTUTH
000pyOBaHUs; | SKCILTyaTalHIO IIPUEMKY, IPUEMKY, IIPUEMKY,
TEIUIOPHEPreTHY | HaNaAKy U HalaJIKy U HAJIAAKY U
€CKOT0o SKCIUTyaTallUI0 | KCIUTyaTali0 | SKCILTyaTalHio
000pyI0BaHUS TEIUIOPHEPreTHY | TEIJIO3HEPIeTUY | TEIUIOPHEPreTUY
€CKOT0 €CKOro €CKOro
o0opymoBaHus. | 00OpPYyIOBaHHs. | O0OPYIOBAHUS.
Jonyckarores YMenus CBo0ogHO
3HAYUTENIbHBIE | OCBOEHBI, HO oIepupyeT
OLINOKH, JIOITYCKaIOTCS pUOOPETEHHBIM
MIPOSABIISETCS HE3HAYUTENFHBl | M YMEHHSMH,
HE/I0CTaTOYHOCT | € OIINOKH, IPUMEHSET UX B
b YMEHH, TI0 HETOYHOCTH, CUTYyaIHsIX
pany 3aTpyAHEHUS MOBBIIIEHHON
IOKa3aTenen, pu CJIOKHOCTH.
oOyyaroImuicss | aHATUTUYECKUX
WCTIBITHIBACT ornepanusx,
3HAUUTENIBHBIE | IIEpEHOCE
3aTpyIHEHUSA YMEHHUN Ha
npu HOBBIE,
ONEpUPOBAHUU | HECTAHAApTHBIE
YMEHUSMH NIPH | CUTYAIHH.
UX IepeHoce Ha
HOBBIE
CUTYallUH.
BJIAJETh: OOyuatomuiics | OOyuatomuiics | OOyuaromuiicss | OGyyaromuiics B
METOJIMKAMU U | HE BIQJICET WK | BIAJEeT YaCTUYHO MIOJIHOM 00beMe
opraHu3zanuei B METOAMKAMH U | BJaJeeT BJIaJIeeT
OTJIEJIbHBIX HEJOCTaTOYHOW | opraHuzanuein METOAMKAMH U | METOJIMKAMHU U
BUJIOB CTETIEHH BIIAICET | OTAEIbHBIX opraHuzanuei opraHuszanuen
WCTIBITAHUN METOAMKAMH U BUJIOB OTJENbHBIX OTIEIBHBIX




OpraHu3anuen
OTJIETBLHBIX
BHJIOB
HUCITBITAaHUI

HUCHBITAaHUN B
HETOJTHOM
00BeEME,

JIOTTY CKaIOTCS
3HAYUTCILHBIC
OIINOKH,
MPOSIBISETCS

b BJIQJICHUS
HaBBIKAMH 110
pany
nokasareliei,
OO0yuarormmiicst
HCIBITHIBACT
3HAYUTEIbHbBIC
3aTpyAHEHUS
npu
MIPUMCHCHHUH
HaBBIKOB B
HOBBIX
CUTYaITUsX.

HEAOCTATOYHOCT

BHJIOB
HUCITBITaHHMH,
HaBBIKU
OCBOCHBI, HO
JIOTTY CKaIOTCsI
HE3HAYUTEIIbHBI
¢ OIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHAIMTUYCCKHUX
oTepanusix,
nepeHoce
YMEHUH Ha
HOBBEIC,
HeCTaHJapPTHBIC
CUTyalluH.

BHJIOB
HCITBITAaHUH,
cBOOOJIHO
MPUMEHSET
MOJTyYEHHBIC
HaBBIKH B
CUTYaIUIX
MMOBBIIIEHHOM
CJI0KHOCTH.

IK-4 - CnocoOHOCTh K pa3paboTKe MEPOIPUSITHIL 110 DHE

ro- u pecypcocoepeskenuto Ha OIJ]

3HATH:
OIITUMAJILHBIE
PEKUMBI
AKCIUTyaTaluu U
yIpaBlieHUE
YacTsIMH U
YCTaHOBKAaMH,
pernamMeHTHbIE
paboThI, BUIBI
PEMOHTOB U
MIEPUOTUIHOCTb
PEMOHTHBIX
LIUKJIOB U BCEX
BHUJIOB
HUCIIBITAaHUH

OOyuaromuiics
JIEMOHCTPHPYET
[TOJIHOE
OTCYTCTBI/IC NN
HEZOCTATOYHOE
COOTBETCTBHE
CITEAYIOIINX
3HAHUIL:
ONTUMANLHEIC
PEKUMBI
JKCIUTyaTalluu
U yIIpaBJICHHE
JacTIMHU U
YCTaHOBKAMU;
periaMeHTHbIE
paboThI, BUIBI
PEMOHTOB U
MEPUOIUYHOCT
b PEMOHTHBIX
IIUKJIOB M BCEX
BUIOB
HUCITBITAaHUH

OOyyaromuiics
JEMOHCTPUPYET
HETIOTHOE
COOTBETCTBHE
CIICAYIOIINX
3HAHUK:
ONTUMAaJIbHBIC
PEXUMBI
JKCIUTYaTallud u
yIIpaBJIE€HUE
qacTIMU U
YCTaHOBKaMU;
pEeTIIaMEHTHBIE
paboThI, BUIBI
PEMOHTOB U
IIEPUOAUYHOCTD
PEMOHTHBIX
IIUKJIOB U BCEX
BHUJIOB
HUCHBITAaHUH.
Honyckarorcs
3HAYUTCIIBHBIC
OIIIHNOKH,
HpOSIBHS[eTCSI
HEIOCTATOYHOCTE
3HAHHUH, 110 pATy
IoKa3arelei,
obOyyJarormiics
HCIBITHIBACT
3HAYUTEILHEIC
3aTPyHEHUA IIPU
OIIEpUPOBAHUU

OO0yyarormiics
JIEMOHCTPHPYET
YacTHYHOE
COOTBETCTBHE
CIIETYFOIIHX
3HAHMIL:
onTHUMaiabHBIE
PEKUMBI
AKCIUTyaTaluy U
yIpaBJeHUE
YacTIMHU U
YCTaHOBKAMH;
perjiaMeHTHbIE
paboThI, BUIBI
PEMOHTOB 1
MEPUOJUYHOCTD
PEMOHTHBIX
LIUKJIOB M BCEX
BHUI0B
HUCIBITAaHUHN, HO
JIOTTyCKArOTCS
HC3HAUUTCIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS TIPH
AHAJIMTUYECKUX
ornepanusx.

OO0yuarommuiics
JIEMOHCTPHPYET
TOJTHOE
COOTBETCTBHE
CIIETYFOIIHX
3HAHUM:
OIITUMAJIbHEIC
PEKUMBI
AKCIUTyaTalluu
Y yIpaBIICHHUE
JacTIMH U
YCTaHOBKAMH;
periIaMeHTHBIE
paboThI, BUABI
PEMOHTOB U
MIEPUOJUYHOCT
b PEMOHTHBIX
LIMKJIIOB M BCEX
BHUIOB
HUCIILITAHUH,
CBOOOHO
orepupyeT
NpUOOPETEHHBIM
U 3HAHUIAMMU.




SHAaHUAMMU IIPU UX
NEPEHOCE HAa HOBBIC
CUTyaluu.

yMeThb: OOyuaromuiicss | OOyuaromuiics OO0yyarormiics OO0yuarommuiics
a3pabarpiBaTh | HE YMEET WM B | JEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
paspad y y y y
HOPMBEI pacxona HCI[OCTEITO‘IHOIZ HCIIOJIHOC HJaCTHYHOC IIOJTHOC
SHEpropecypcoB | CTENICHH YMEET | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
paccUHUTHIBATD paspabarbiBaTh | CIIEIYIOIMX CIICTYYOILUX CIEYIOLIMX
b v o v
HOTpC6HOCTI/I HOPMBI YMCHUU: YMEHUU: YMEHUU:
npowsBosicTa B | PACX0Na pa3pabarbiBaTh pa3pabarbiBaTh pa3pabarbiBaTh
sHepropecypcax | HEPropecypeo HOPMBI pacxojia HOPMBI pacxojia HOPMBI
. B, SHEPropecypcoB, | 3HEPropeCypcoB, | pacxonaa
,r[ POBOHTS paccumThIBaTh | PACCUUTHIBATH paccUuTHIBATh 3HEPropecypco
S —— notpebHocTH | OTPEOHOCTH MOTPEOHOCTH B,
ompeeNeHue Ipou3BoAcTBa | IIPOM3BOJCTBA B MPOU3BOJCTBA B paccuuThIBaTh
paGotocrocoGs | B JHEpropecypcax; | 3Hepropecypcax; | HoTpeOHOCTH
OCTH sHepropecypca | IPOBOJIUTH MPOBOJUTH MIPOU3BOCTBA
YCTAHOBMEHHOTO | X; HCTIBITAHUS U WCIIBITAHUS U B
- IPOBOJIHTH omnpeaeeHue omnpeaeieHue 3Hepropecypca
peMoHTHpyeMor | HCTBITAHKS 1 paboTocrnocoOHOC | pabOTOCIIOCOOHOC | X;
0 060py,[[OBaHI/IH OIpeEIICHUE T TH IMPOBOAUTDH
paGoTocroco6 | YCTAHOBICHHOTO M | YCTAHOBICHHOTO | MCIIBITAHHS 1
HOCTH PEMOHTUPYEMOIO | U onpeacieHue
YCTaHOBJICHHO o0opyt0BaHUs. PEMOHTHUPYEMOT0 | pabOTOCIIOCOOH
o u Jlomyckarorcst 000py10BaHUS. oCTH
pemonTUpyemo | SHATUTCIBHBIC YMeHus1 0OCBOCHBI, YCTaHOBJICHHOT
o OLIKMOKH, HO JIOIIYCKaroTCs oHu
MPOSIBIISIETCSI HE3HAYNTEIIbHBIC
o0opypoBaHus p PEMOHTUPYEMO
HEIOCTATOYHOCTh OIIMOKH, o
YMEHUH, N0 pALy HETOYHOCTH, 060pyI0BAHHS
nokaszarenei 3aTpy/HEHUS NIPH ’
. TpyA p CB000OIHO
oOyyaroIuics AHAJTMTHYCCKUX
OIepupyeT
HCIIBITBIBACT onepanusx,
N IPUOOPETEHHBIM
3HAYUTCIIbHBIC epeHoce yMEHUH
U YMCHUSAMU,
3aTpyIHEHHS IPH Ha HOBBIE,
IPUMEHSIET UX B
ONICpHUPOBAHNHU HeCTaHJIapTHBIE
CUTyalusax
YMCHHAMHU IIPU UX CUTyalluH. o
IIOBBIIIICHHOU
MEPEHOCE HA HOBBIE
CITOYKHOCTH.
CHUTYaIHH.
BJIAJIETh: OOyuaromuiicss | OOyuarouuics OO0yyarormics OO0yuaroruiics B
HaBBIKAMH HE BJIaJIeeT WM | BiajeeT HABBIKAMHU | YaCTHYHO BJaJAceT | MOJHOM 00beMe
MPOBEACHUS B POBEACHUS HaBBIKaMH BJIaACCT
SHEproayanTa HE/I0CTATOUHON | sgeproaymuTa Ha | POBEICHUS HaBBIKAMH
Ha CTCTICHH JIEACTBYIOIIEM SHEProayauTa Ha | MPOBEACHHUSI
N BIIajIeeT i
JEUCTBYIOIEM A o0opynoBaHUN U | ACUCTBYIOILEM SHEproayauta
HaBBIKAMH
000py1OBaHHH COCTaBJICHHE obopyoBaHuU 1 | Ha
U COCTaBJICHHUE TIPOBC/ICHUA IJIAHOB 110 COCTaBJIEHUE ACUCTBYIOIICM
TUTAHOB T10 OHCProaynTa | yaanke UTAaHOB 1O 000py1I0BaHUHT
HaJlagKe Hau OTJICJIbHBIX HajJangke M COCTaBJICHUE
eHCTBYIOIIEM
OT/ICIIbHBIX a 5 yrom YCTAaHOBOK U OTJEIbHBIX TIJIAHOB 110
YCTaHOBOK U OVOPYAOBAHIM | oy oren g YCTaHOBOK U HaJIaJIKe
CUCTEM W COCTABICHNC | yoroiHom o0beMe, | CHCTEM, HaBBIKU OTAENbHBIX
TTaHOB IO JIOMYCKAIOTCS OCBOEHBI, HO YCTaHOBOK U
HaJlaZIKe 3HAYUTEIIbHbIE JIOIYCKArOTCS CHUCTEM,




OTAEIbHBIX OINHOKH, HE3HAYUTCIBHBIC CBOOOTHO
YCTAHOBOK M TIPOSIBITSICTCS OIINOKH, MIPUMEHSET
CHCTEM HEI0CTaTOYHOCTh HETOYHOCTH, MOJIyYCHHBIC
BJIAJCHMS 3aTpyAHECHUS IPU HaBELIKH B
HaBBIKAMU 110 PALY | aHAJTUTHYECKUX CUTYaIUsIX
nokasaTelei, oneparnusx, THOBBIIIICHHON
OO0yuaromuiics MepeHoce YMEHUH CIIOKHOCTH.
HCIIBITEIBACT Ha HOBEIC,
3HAYUTEILHEIC HECTaHIapTHEIC
3aTpyAHEHUS TIpU CUTyaIuH.
NIPUMEHEHUU
HaBBIKOB B HOBBIX
CUTYaITHSIX.

dopma NpOMEKYTOYHOU aTTECTALMN: 3aYET.

[TpomexyTt3aounas arrecTamus oOydaromuxcs B popme 3aueta IpoOBOAUTCSA
[0 pe3yJIbTaTaM BBINOJHEHMsI BCEX BHUJOB YUEOHOH paboOThbI, MPEAyCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW NUCHUIUIMHE (MOJYJIO), MPU TOM YUYHUTHIBAIOTCS
pe3yabpTaThl TEKYIIEr0 KOHTPOJS YCIEBAaEMOCTHM B TedueHHe cemecTpa. OreHka
CTENEHU JOCTIXKEHUSI O0yYaloIMMUCS IJIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
JUCHMIUIMHE (MOJYJIO) MPOBOAMUTCS IpernojaBaTesieM, BEAYIIMM 3aHATUSA IO
JUCHUILIMHE (MOJTYJII0) METOAOM 3KCIEPTHON OLleHKU. [1o nToram npomexyTouyHOM
aTTeCTallMM MO JUCUUIUIMHE (MOYJII0) BEICTABIISIETCS OLIEHKA «3aUET», «HE 3aUETH.

K mpomexyTodyHOW  aTTeCTaluu JIOMYCKAalOTCS  TOJBKO  CTYJIEHTHI,
BBITIOJTHUBIIIME BCE BHUJBl Y4eOHONW pabOThl, NPEAYCMOTPEHHbIE paboueit
IPOrpamMMOi MO TUCHUILIMHE « DKCIUTyaTalns TEIIOAHEPreTUYECKUX YCTAHOBOK U
CUCTEM.

Ixana oueHUBaAHUA Onucanue

BrimonHensl Bce BHUIBI y4eOHOUM pabOThI, MPEAyCMOTPEHHBIC
y4eOHbIM T1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, B
3auer KOTOPOM OCBElIeHa OCHOBHasi, HauOoJiee BaXkHasl 4acTh MaTepuaa,
HO TpU D3TOM JOIyIIeHAa OJIHAa 3HAuWuTeNbHAas OIIMOKAa WIH

HETOYHOCTD.

He BbimomHeH oauH wunu  Oonee  BUAOB  y4eOHOM  paloTHI,
MPEIYyCMOTPEHHBIX y4eOHbIM IIaHoM. CTYIEHT JIeMOHCTPHpYET
HETIOJTHOE COOTBETCTBHE 3HAHWUN, YMEHUI, HABBIKOB ITPHBEICHHBIM B
H TabJIMIaxX [oOKa3aTeNei, [OMyCKAlTCs 3HAa4YMTENbHbIE OLIMOKH,
© saet MPOSIBISIETCS.  OTCYTCTBME 3HAHMH, YMEHMH, HABBIKOB MO DALY
noKa3aTesiei, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYHEHUS TIPU
ONEpPUPOBAHUY 3HAHUSAMHU M YMEHUSMHU NPU MX TEPEHOCE HAa HOBbIE

CUTYaINH.

@DoHABI OLIEHOYHBIX CPEJACTB IMPEJCTABICHBl B MPUIOKEHUSAX K paboueit
MporpamMmme.
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7. YueOHO-MeTOaM4Yeckoe W  HHPOpPMANMOHHOe  olOecreyeHHe
TUCHMILTHHBI

a) OCHOBHAs JUTEpaTypa:

1. [IpaBriia TEXHMYECKOM HKCIUIyaTallMM TEIUIOBBIX JHEPrOYyCTAHOBOK.
VYT1Bepxkaensl npukazom Munsnepro PO ot 24 mapra 2003 roma Ne 115. Beenenst
B naeiictBue ¢ 1 oxTa6ps 2003 roma: mocobume: CHOMPCKOE YHHUBEPCHUTETCKOE

M31aTEIbCTBO 2009 - 192 C. [37IEKTPOHHBIN pecypc]
http://www .knigafund.ru/books/176849
2. [IpaBuna sKcruTyaTaluu TeMIONOTPEOISIONIMX YCTAHOBOK U TEIIIIOBBIX

cereil moTtpedutenel m IlpaBuia TEXHUKM OE30MACHOCTH NP HKCILTyaTallu
TEIJIONOTPEOIAIONUX  YCTAHOBOKHU TETJIOBBIX cereit noTpeduTenei.

DHeproaToMmu3aar, 1992 — 159 C. [37IEKTPOHHBIN pecypc]
http://docs.cntd.ru/document/1200102976
3. Korensubie yctanoBku. Tom [V-18. [Onextponnsiii pecypc] / FO.A.

Pynnpirus [u np.]. — DnektpoH. nan. — M. : MammnocTtpoenune, 2009. — 400 c.
— Pexxum noctyna: http://e.lanbook.com/book/790 — 3ari. ¢ skpana.

0) oMOTHUTEIbHAS IUTEepaTypa:

4. TemmosHepreTnka H TeIulOTeXHHWKa: cnpasB.. B 4 kH. Ko, 4:
[IpomblnuieHHas Temo3HepreTuka u temiotexuuka/ b.I'.bopucos, K.b.bopucos,
B.M. Bponsuckuit u ap.; nox pea. A.B. Knumenko, B.M.3opuna. / nog o6mi. pe.
Knumenko A.B., 3opuna B.M. M.: MBH, 2007

3. [IpaBuna ycrpoiictBa M 0€30MacHON SKCIUTyaTalldd COCY/IOB,
paboraronmmx mnoj gaBiaeHuem ([1603-576-03). YTBepkIeHbl MOCTaHOBICHUEM
['ocroprexnaazopa Poccum ot 11.06.2003 Ne 91 3apeructpupoBano MuHrocToMm
Poccuu 19.06.2003, per. No 4776 [ DEeKTpOHHBIN pecypc]
https://ohranatruda.ru/ot_biblio/normativ/data_normativ/39/39862/

B) HUHTEPHET-PECYPCHI:

6. https://minenergo.gov.ru/

7. http://files.stroyinf.ru/

8. MarepuajibHO-TeXHHYECKOE o0ecredyeHue TUCHUIIINHBI

[IpoBeneHune Bcex BHUIOB ayAUTOPHBIX 3aHATHM OCYLIECTBISETCS C

VCIIOJIb30BAHUEM MaTepUaIbHO-TEXHUYECKOU 0a3sbl YHUBEPCUTETA,
COOTBETCTBYIOLIEN JECUCTBYIOIIMM CAHUTAPHBIM U TPOTUBOIIOKAPHBIM IIPABUIIAM U
HOpMaMm.

HeoOxomumpbrit  anms  peanusammu OOIl  GakanaBpuata  mepedeHb
MaTepUalIbHO-TEXHUYECKOr0 oOecreueHrus BKIOYaeT B cebs  JabopaTopuu,
KOMITBIOTEPHBIE KJIACCHI, CIICIIMATILHO 000PYI0BAaHHBIC KAOWHETHI U ay AUTOPUH.

JIns  UCHoJIb30BaHMST DJICGKTPOHHBIX M3JaHUM KaXABIM 00ydaromuiics
oOecrieunBaeTCs BO BpeMsl CaMOCTOSATEIBHOM TMOATOTOBKHM pabOYMM MECTOM B
KOMIIBIOTEPHOM KJIacC€ C BBIXOJOM B MHTEpHET B COOTBETCTBUU C O0BEMOM
M3y4aeMOMW TUCUUIIIIUHBI.
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9. MeToanuyecKue peKoMeHIaluu JJIs1 CAMOCTOSATEIbHOUH PadoThI
CTYJ€HTOB
Paznen
JTUCLIAT .
LHHDL Bun camocTositenbHON paboTel| @opma TeKyiero Koutposisi| Jluteparypa
(Tema)
Tema 1 (CamocTOSITENBHOE U3YYEHHUE. |Y CTHBIN ONPOC [1-7]
Tema 2 (CamoCTOSITENIBHOE U3YUYEHHUE. |Y CTHBIN ONMpoc [1-7]
Tema 2 [[logroroBka k TectupoBanuio. [luceMenHoe TectupoBanue || 1-7]
Tema 3 (CamocTOSITENIbHOE U3YUYEHUE. |Y CTHBIN ONpoc [1-7]
Tema 4 (CamMOCTOSITENBHOE U3YUYEHHUE. |Y CTHBIN OMPOC [1-7]
Tema 4 [[logroroBka k TectrpoBanuio. IIuceMeHHoe TectupoBanue [ 1-7]
Tema 5 (CamoCTOSITENBHOE U3YUYEHHUE. |Y CTHBIN OMPOC [1-7]
Tema 6 (CamoCTOSITENBHOE U3YUYEHHUE. |Y CTHBIN ONPOC [1-7]
Tewma 6 [[logroroBka k TectupoBannio. [[lucbmeHHoe TectupoBanue |[1-7]
10. MeToanyecKue peKOMeHAaluu JJIsl penoiaBare/is
Tema Buibr DopMBbI
ARSI yqe6H513( CpencrtBa oOyuenust |MeToapl 00y4eHusi| TEKYILEro
3aHSTUN KOHTPOJIS
Pa3naTouHbie
MaTepualibl. 3aNUCcu Ha [UTeHHE JIEKIUH, V CTHELH
Tema 1 Jlexuun TTOCKE. METOJ OTBETOB Ha
MyJbTUMEIUITHBIE BOIPOCHI, O€CEeIbI. Onpoc.
CPEACTBA.
Meton
Pa3naTounbie YIIPaKHEHUH,
Tena 1 [[pakTHYECKOEMATEPHUAIIBL. OTBETOB Ha [lnceMeHHOE
3aHSTUE MynbTUMEIUITHBIE BOIIPOCHKI, O€CEIbl. [TECTUPOBAHUE.
CpeacTna. MeTo MO3roBOro
TypMa
Pa3znaTounbie
MaTepualibl. 3anucu Ha |UTeHHe JIEKIUH, V CTHELH
Tema 2 Jlexuun TTOCKE. METOJ OTBETOB Ha
MybTUMEIUITHBIE BOIPOCHI, O€CEeIbI. Onpoc.
CpPEACTBA.
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Meton PemeHubie
Paznarounsie YIPA)KHEHU, 3a7a4u
Tema 2 [[pakTHUEeCKOEMaTEPHAIBL. OTBETOB Ha
3aHSTUE MynbTUMEIUITHBIE BOIIPOCHI, O€CeIbl.
CpeacTna. MeTo1 MO3roBOrO
TypMa
PaznaTouHbie
MaTepualibl. 3anUCcu Ha |UTeHHE JIEKIUH,  CTHLL
Tema 3 Jlexuun TOCKE. METOJ] OTBETOB Ha
MyJIbTUMETUNHBIC BOIIPOCHI, O€CEIbl. OHpOC.
CpEACTBA.
Meton
Paznarounsie YIPA)KHEHU,
Tena 3 [[pakTHUEeCKOEMaTEPUAIIBL. OTBETOB Ha [[uceMeHHOE
3aHITUE MynbTUMEIUITHBIE BOIIPOCHKI, O€CEIbl. [TECTUPOBAHUE.
CpeacTna. MeTox MO3TrOBOTO
TypMa
Pa3naTouHbie
MaTepualibl. 3anUcy Ha |UTeHHE JIEKIUH, V CTHLL
Tema 4 Jlexuun ITOCKE. METOJI OTBETOB Ha
MyJIbTUMETUNHBIC BOIIPOCHI, O€CEIbl. OTpoc.
CpeacTBa.
MeTton
Paznarounbie YIPA)KHEHUM,
Tena 4 [[pakTHUEeCKOEMaTEPUAIIBL. OTBETOB Ha [[uceMeHHOE
3aHSTUE MynbTUMEIUITHBIE BOIIPOCHKI, O€CEIbl. [TECTUPOBAHUE.
CpeacTna. MeTo1 MO3roBOro
TypMa
Pa3znaTounbie
MaTepHuasbl. 3anucu Ha UTeHHE JEKIUH, V CTHELH
Tema 5 [Jlexuuu TTOCKE. METOJ OTBETOB Ha
MyJIbTUMETUHBIC BOIIPOCHI, OECEeIbl. Orpoc.
CpeAcCTBa.
Meton
Pa3naTounbie YIIPaKHEHUH,
Tema 5 [[pakTHYECKOEMATEPHUAIIBL. OTBETOB Ha [lnceMeHHOE
3aHSTUE MynbTUMEIUITHBIE BOIIPOCHKI, O€CEIbl. [TECTUPOBAHUE.
CpelcTBa. MeToa MO3roBoro
TypMa
Pa3znaTounbie
MaTepHuasbl. 3anucu Ha [UTeHHE JEKIUH, V CTHELH
Tema 6 Jlexuun TTOCKE. METOJ OTBETOB Ha
MybTUMEIUITHBIE BOIIPOCHI, O€CEeIbl. OTpoc.
CpeACTBa.
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Meton PemeHubie
PaznaTouHbie YIIPAKHEHUH, 331491
Tena 6 [[pakTHUEeCKOEMaTEPHAIBL. OTBETOB Ha
3aHSTUE MynbTUMEIUITHBIE BOIIPOCHI, O€CeIbl.
CpeacTna. MeTo1 MO3roBOrO
TypMa

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu @I'OC BO c yuerom
PEKOMEH TAIUiA ITpOOIT BO o HAIPaBJICHUIO IMOJITOTOBKH
13.03.01 «TemnnosHepreTka U TEMJIOTEXHUKa» U Tpoduiito «IHeproodecreyeHne
NPEANPUATUID

ABTOpBI

Homuent kadenpol «I[IpombllieHHas TEMI0IHEPTETUKA

K.T.H., JOLICHT O.b. CennukoBa

[Iporpamma  oOcyxnena Ha  3acemanud  kadeapbl  «IIpomblnieHHas
terosHepretrka». IIpotokon ot 30 aBrycra 2021 r. Ne 1
CoracoBaHo:

3aBenyromuii kadeapoit «IIpombliiieHHAs TEMI0IHEPTETUKAY
K.T.H., JIOLICHT JLLA. Maproummn

PykoBonurens OOII E.A. Yyraes
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[Tpunoxenue 1
CTpykTypa u coepkaHue TMCHMILIMHBI « DKCILTyaTallusl TeIVIOIHEPreTHYeCKUX YCTAHOBOK M CHCTEM»

no HanpasjgeHno noAroroBku 13.03.01 Temio3HepreTuka M TEMIOTEXHUKA
(0akasaBp)

Paznen

CemecTtp

Henens

Bupl yaeGHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO padOTy CTYAEHTOB,

U TPYAOCMKOCTE B Hacax

Buapl camocTosTenbHON pabOThI
CTYJICHTOB

Dopmbl
aTTecTalluu

eMecTNA

J

I1/C

JIa0

CPC

KCP

K.P.

Tect

PT'P

Pedepar

K/p

€] 3

Tema

Jlexuwms. Opranuzanus
TEXHUYECKOH dKCIUTyaTalluu
HYHEPreTUYECKUX CHUCTEM.

(o)

4

CemuHap.

Tema

Jlexuus. Dkermyaranus 1 pEMOHT
TETIOMacCOOOMEHHBIX
YCTaQHOBOK.

CemuHap.

Tema

Jlexums. [IpaBuita ycTporictBa u
6e30IacHOM 3KCIITyaTaluu
COCYJIOB, pa0OTArOIINX O]

JABJICHHEM .

Cemunap.

Tema

Jlekuus. Dkcrmmyaramus
KOTJIOQrperaTos.

Cemunap.

Tema

Jleknus. IIpaBuna TexHUYECKOU
AKCIUTyaTalluH JIEKTPUYECKHUX
CTaHIIUH U CETEH.

CemuHap.

Tema

Jlexuust. OnepaTuBHO-
JIMCIIETYEPCKOE YIIpaBJICHHUE.

CemuHap.

Popma arrecTanuu

DN & |

O I |
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Bcero yacoB no qUCIMILIMHE B
IIECTOM CEMECTpe

108

36

36

36

Bcero yacoB mo 1ucunInHe

108

36

36

36
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHME BBICIIEI'O OBPA3OBAHNS

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasnenue noaroroku: 13.03.01 TermosHepreTuka u TEIIOTEXHUKA
OIT (mpoduiib): «IHEproodecrnedeHne mpearnpusTHI
®dopma 00yueHus: 3aouHast

Kadenpa: «[IpoMblnieHHas TEIIOIHEPTETHKA

®OH/J ONEHOYHbBIX CPEACTB
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1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

DKCILIYyaTAIMS TEMJIOIHEPreTHYeCKUX YCTAHOBOK U CHCTEM

OI'OC BO 13.03.01 «TeniosHepreTnka M TeMI0TEXHUKA»

B nporiecce ocBOEHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIIEAYIONINE
npogeccuoHaIbHble KOMIETEHIHH:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss (@opma CTeneHu ypoBHell 0CBOEHHS KOMIIETEHIIH
NMHIEK ®OPMYJINPOBK (popMupoBaH (OUEHOYHOTO
C A s cpeacTBa
KOMIIeTEHIIU
i
IMK-2 CriocoOHOCTH BHATD: JIexium Bormpocsr k ba3oBbIil  ypoBeHB: CIIOCOOEH y4YacTBOBaTh B
YIIPaBJISTh — IPUEMKY B IKCILTyaTal1Io [TpakTueckue pauery TUIOBBIX, IUIAHOBBIX HCHBITAHUSX M PEMOHTAX
[poLeccamu TEIJIOIHEPTETUUECKUX YCTAHOBOK U BaHSATHUS Bamaun TEXHOJIOTHYECKOTO 00O0pYy/IOBaHUS, MOHTAKHBIX,
bkcruryatauuu OIlJ] B [cereid; CobecenoBaHue|)rgerhi HAJIaJJOYHBIX U MyCKOBBIX pad0Tax B CTAaHAAPTHBIX
COOTBETCTBUU C — TexHuueckoe oocnyxuBanue 1 |CPC CTy/eHTa Ha IIPOU3BOJCTBEHHBIX CUTyalUsX
TEXHOJIOTHEMN [PEMOHT TEIUIOAHEPTEeTUYECKUX Pemenne 3a1a9 |jononpurenpn| [IOBBIIIEHHBIA YPOBEHD: CIIOCOOEH y4aCTBOBATH
MPOU3BOJICTBA YCTAaHOBOK U CETEeH; bIe BOIIPOCHI B TUIOBBIX, TIJIAHOBBIX UCTIBITAHUAX U PEMOHTAX
yMeTh: BhImoHeHHbIi| TEXHOJIOTHYECKOro 000py10BaHHs, MOHTaKHBIX,
— o0ecreynBaTh ONTUMAJIbHBIE TecT HaJaJOYHbIX U  MYCKOBBIX  paboTax B

PEKUMBI SKCILTyaTalluy OTJIEIbHBIX
PIIEMEHTOB M CHCTEM
TEIIOPHEPTETHUECKOTO
000pyI0BaHNS,

— MPOBOJIUTH MPUEMKY, HATAIKy U
DKCILTYaTaInI0
TETIOPHEPTETHUECKOTO
000pyI0BaHNS,

BJIA/1€Th:

— METOANKaAMHU U OpFﬁHH?;&HHGﬁ

OTACJIBbHBIX BHU0B HCHBITaHHﬁ;

HECTAHAAPTHBIX MPOU3BOJACTBCHHBIX CUTYyallUAX
C UX IMOCICAYIOIIMM aHaJIn30M




[K-4

CriocobHOCTB K
[paspaboTke
MEPOIPUATHN 110
BHEpro- u
[pecypcocOepekeHnIo
Ha OITJ]

BHATD:
— ONTUMAJIbHBIE PEKUMBI
DKCIUTyaTalluu U YIpaBJIeHUE
YacTSIMH U yCTAHOBKAMU;

— periiaMeHTHbIE paOdOThI, BUJIBI
PEMOHTOB U MEPUOTUYHOCTD
PEMOHTHBIX IIUKJIOB U BCEX BUOB
MCITBITAHHI,

yMeThb:

— pa3zpabaTbIBaTh HOPMBI pacxojia
BHEPTOPECYPCOB, PACCUNTHIBATH
MOTpeOHOCTH MPOU3BOJCTBA B
BHEpropecypcax;

— MPOBOJIUTH UCTIBITAHUS U
orpeiesieHue paboTOCTIOCOOHOCTH
YCTaHOBJICHHOTO U
PEMOHTHUPYEMOTO 000PY/IOBAHHUS;
BJIA/1€Th:

- HaBbIKAMU MIPOBEICHUS
PHEproayauTra Ha JCHCTBYIOIIEM
000Opy/ZIOBaHUU U  COCTaBIICHUE
MJIAHOB TIO HAJIAJKEe OTICIbHBIX

CTaHOBOK M CUCTCM

JIekmun
[IpakTHyeckue
BAHATHS
CobecenoBanue
CPC

IPemenne

Bagay

Bomnpocsl k
3aueTy

3agaun
OTBETHI
CTyJICHTa Ha
UITOITOJIHUTEIIEH
bI€ BOITPOCHI
BrimoaHeHHBIH
TECT

ba3oBblil  ypoBeHBb: CIOCOOEH y4acTBOBaTh B
paboTax Mo OIEHKE TEXHUYECKOTO COCTOSHUS U
OCTaTOYHOTO  pecypca  oOOpynoOBaHus, B
OpraHu3an MpoQUIAKTUYECKUX OCMOTPOB H
TEKYIIET0 PeMOHTa 000PYA0BaHUS B CTAHJAPTHBHIX
IIPOU3BOJCTBEHHBIX CUTyalUsIX

[ToBbIIEHHBIN YPOBEHB: CIIOCOOEH Yy4acTBOBATH B
paboTax Mo OIEHKE TEXHHUYECKOrO COCTOSHUS U
OCTaTOYHOTO  pecypca  o0OpynoBaHuUS, B
OpraHu3an MNpoPUIAKTUYECKUX OCMOTPOB U
TEKYILEro peMoHTa o0opyoBaHus B
HECTaHJAPTHBIX IPOU3BOACTBEHHBIX CUTYaLIHSIX C
UX MOCIEAYIOIINM aHAIU30M




2. OueHo4YHBbIE CPEACTBA

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkast xapakTepuctruka OlEHOYHOTO OLICHOYHOTO CPE/ICTBA B
0C cpencTsa CpeacTBa ®OC
Pa3nuuaroT 3a1a4u U 3a1aHUS:
a) pepOAYKTUBHOTO YPOBHS, [TO3BOJISIFOIINE
OLICHUBAaTh W JIMATHOCTUPOBATH 3HAHUE
(bakTHUECKOTO MaTepuaia (6azoBbIE
MOHSTHSI, ANTOPUTMBL, (aAKThl) U YMEHHUE
[IPAaBWJIBHO  MCIOJb30BaTh  CIIELUAJIbHBIC
TEPMHUHBI U TOHSTHS, Y3HaBaHHE OOBEKTOB
M3Y4YEHUsI B paMKax OIPEAEICHHOrO pa3/ela
ITACHUTLIINHBI;
PasHOYpOBHEBbIE 0) PEKOHCTPYKTUBHOTO YPOBHS,
L SAMANH H 3A/ARHS [O3BOJISIOILINE OLICHUBATh u |Komrekr PasHOYPOBHEBbIX
(P33) ITUarHOCTUPOBAaTh YMEHUS CHHTE3HPOBATh, 3a/a4 U 3aJlaHui

QHAJTM3UPOBATh, 0000IaTh (AKTHUESCKUI U
TEOPETUYECKUI Marepual c
(bopMyIIMpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHHEM TPHYUHHO- CIIEJACTBEHHBIX
CBSI3CH;

B) TBOPYECKOTO YPOBHS, IO3BOJIAIOILNE
OLICHMBAaThb U JIMarHOCTUPOBATH YMEHUS,
MHTETPUPOBATH 3HAHUA pa3IMYHbIX

oOacTeil, apryMeHTUpOBaTh COOCTBEHHYIO
TOUKY 3pEHUS.

YcTHBI onpoc

CpeILCTBO KOHTPOJId, OPraHU30BaHHOC KakK
CricnuaJibHas 6ecez:a neaarorutdcCKoro
pa6OTHI/IKa C O6y‘-IaIOH_[I/IMC$I Ha TCMHBI,

Bomnpocs! no

00yJaronerocs.

2. cobecesloBaHUE, (CBSI3aHHBIC C HM3y4aeMOMW JAMCIUIUIMHOW, M TeMam/paszenam
(YO) PACCUMTAHHOE HA BBISCHEHHE 00beMa 3HAHUI JIUCIIUTUTAHBI
00yJaromerocs mo OnpeaesiecHHOMY pasJedny,
reme, mpobieme U T.11.
Cuctema CTaHJApTU3UPOBAHHBIX 3aJ[aHUH,
5 Tect M03BONSIONIAA ABTOMATH3HPOBATE MPOUEYPY | gy 00 wacronrin sa i
(T) M3MEpEeHUsl YpOBHSA 3HaHMUH M yMEHUH




3. IIpumepsl 32124 1J151 CEMHUHAPCKUX 3aHATHI

3amaua 1: BogorpeiHbIii KOTEN ¢ MAKCUMaIbHOM TETIOBOM MOIITHOCTBIO Qmax
paboTaeT B MMKOBOM PEKMME, TOIUIMBO — Ma3zyT. Pabouee naBieHue Ha BBIXOJIE U3
KoTNa Ppys. Temmeparypa oOpaTHOM ceTeBOM BOABI paBHa t ', pacxol oOpaTHOM
ceTeBor BOJbI G 5, TEMIEPATypa BOJLI HA BBIXOJIE U3 BOJAOTPEHHOTO KOTJIa paBHA

n
tex .

C 1enpr0 CHUKEHHS HU3KOTEMIIEPATYpPHOM CEPHOKUCIOTHOW KOPpPO3UU
TeMrepaTrypa BOJbl Ha BXOJE€ B KOTEN JOJDKHA MOJJIEPKUBATHCSA MOCTOSHHOM,
paBHOHM tpk', PerymupoBaHue TemiepaTypbl BOJIbI Ha BXOJle B KOTeN tpk' H
TEMIIepaTypbl BOJbI, MOCTYNAIOLIEH B. TEIJIOCETD, t¢ ", OCYHIIECTBISETCS 11O CXEME
1.

JI1s1 TaHHOW CXEMBbI BKJIIOUEHHS BOJIOTPEMHOT0 KOTJIA IO UCXOAHBIM JIaHHBIM,
yKa3aHHBIM B Tabuile 1 onpeaenuTs:

1) pacxon oOpaTHOW ceTeBOM BOJBI 4Yepe3 OainacHyio JUHUIO Gper,
HEOOXOAUMBIN ISl PETYJIUPOBAHUS TEMIIEPATYPHI MIPSIMOI CETEBOM BOJBI t.5'";

2) pacxox BOIbBl Yepe3 JIMHUIO perupKysauuud Gpey, TpeOyeMbld miis
MOAACPKAHUS 3aIaHHON TeMIIEpaTyphl HAa BXOJE B BOJOTPENUHBIN KOTE tpk';
3) pacxo BoJibl Yepe3 BoJoTrpeiHbiid kotel Gpk.
Cnenatb BBIBOJ O BO3MOXXHOCTHM PaOOTHI KOTJa B 3aJlaHHOM PEXUME 10

YCIOBHIO oOecrneueHNss MUHUMAaJIBHO AOITYCTHUMOI'O pacxXoaa BOABI YCPEC3 KOTCII Gmin

(Heobxoaumo cobmmoaeHue ycinoBusi Gex>Gmin).
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Puc. 1. HpI/IHHHHI/IaHBHaﬂ CXCMa BKIIOYCHMUA

1 — BoztorpeitHbIil KOTEN; 2 — JIMHUS PEUMPKYISIMU (CIIY>)KUT JUIsS pEryIUpOBaHus tek');
3 — OaiinacHas TUHUSA (CITYKUT AJI PETyIUpOBaHus tc"); 4 — HACOC PEUUPKYIIALUU; 5 — CETeBOU

HacocC.

Metoauueckue yka3aHus K peIIeHUo 3a1a4u 1.

l.

Pacxonel Boabl (Gper, Gpen, Gpx) ONpenessroTcss M3 ypaBHEHHH

TEIJI0BOro OajlaHca TOYEK CMEIICHMS IOTOKOB BOJABI A0 KU IIOCJIIC BOI[OI‘prIHOFO

kotia (Touku A u b Ha cxeme), UCXO/1d U3 CIEAYIONIUX YCIOBUIA:

KOJIMYECTBO TEIUIA, TTOJBEACHHOTO K TOYKE CMEIICHUS BXOISAIINMH B
Hee MOTOKaMH BOJIbI, PABHO KOJUYECTBY TeIlJIa, OTBEICHHOTO U3 TOYKU
BBIXO/ISAIIIUMU U3 HEE IOTOKAMU;

KOJIMYECTBO TEILIa, MOJBEICHHOTO (OTBEJICHHOI0) MOTOKOM K TOYKE
CMEIIEHUS, OMpENeNseTCs Kak TMPOU3BEJACHHE pacxoaa BOJAbI Ha
DHTAIBIHUIO BOJLI JTAHHOTO IIOTOKA, TIPH JIOCTATOYHO MAaJIbIX
TeMIlepaTypax dSHTAJIBIIUIO BOJABI MOXXHO TIPHHITH pPaBHOMN
Temriepatype. B 3TOM ciyuae KOJMYECTBO TMOABEACHHOTO WIIH
oTBeseHHOro Terma (TenmmoBoro MmoToka) paBHO MPOU3BEACHUIO
COOTBETCTBYIOIIMX pacxoaoB u Temrepatyp G-t, Bt (kkan/q4);

MOoTepu Temjaa OT TPyOONMpOBOIOB B  OKPYXKAMOIIYIO  CPELy

HC3HAYUTCIbHLI U HC YUUTBLIBAIOTCA.



2. Pacxon Boabl uepe3 OaiinacHyro JUHUIO Gper (T/4), TpeOyemblil 1O
YCIIOBUIO PETyJTUPOBAaHUS 3aJaHHON TEMIIEpaTyphl MPSMOH CETEBOW BOABI t. 5",
MOKHO OIPEACIIUTh U3 YPAaBHCHHsI TEIJIOBOTO OalaHCca B TOYKE CMEIICHHS BOBI
TocJie KOTJia M 00paTHOM CETEBOM BOJIBI, MOCTYMAIOIICH B MPSMYIO TEIIOCETh Yepe3

OalinacHyo JIUHUIO, (TOUYKA A CXEMBI)

(GCB - Gper * t];K + Gper * téB = GCB *lep

3. Tpebyemblil pacxo ropsiueil BoJibl 4epe3 TUHUI0 PEHUPKYIAIUN Gper,

T/4, (110 yCIIOBUIO MOJJEPKAHUS 3aJaHHON TeMIIepaTyphl BOABI Ha BXOJE B KOTEIN

tgk'), OIIpeseNsieTcs U3 ypaBHEHUsI TEINIOBOTO OajaHca B TOUKE CMEIIEHUsI 00paTHOM

CETEBOI BOJABI U BOJIbI, II0JIaBAEMOM HA BXOJl B KOTEN Y€pe3 JIMHUIO PELMPKYJIISALINN
(Touka b cxemsbl)

(GCB - Gper) * téB + Gpeu * t];K = (GCB - Gper + Gpeu) * t],3K
4. Pacxon BOABI 4YEPE3 BOJOTPEUHBIA KOTEI
GBK = GCB - Gper + Gpeuv T/4.

5. JInsi OLIEHKHM BO3MOKHOCTH padOThl KOTJIAa B 33JaHHOM pEKHUME
HEOOXOJUMO ONPEAEIUTh MUHUMAJIBHO JOMYCTUMBIA PACXOJl BOJBI Y€pE3 HETro
Gmin.PeXUM  pabOThl KOTJA JODKEH O0O0ECHedYuTh HEBO3MOXXHOCTh Hayaia
napooOpa3oBaHusi B HEM MPHU 33JaHHBIX YCIOBUSAX. MHUHHUMAJIBHO JTONMYCTHUMBIN
pacxo/1 BoAbl MOKHO OPUEHTHPOBOYHO ONPEAETUTH M0 (hopMyIie

Qmax

! ’ C

Gmin -

i€ Qnax — MAKCUMAJIBHBIN TEIUIOBOM MOTOK, KBT; tg — TemnepaTypa HachIEHUs
npu pabodem JaBiaeHUM Py Ha BBIXOJE U3 KoTiaa, °C, onpeaensemas o Tabiuiam
TEPMOJAMHAMUYECKUX CBOWCTB BOJBI U Mapa;

20 — HexorpeB BOJBI 10 TeMIEpaTyphl KUIEHUS 110 YCIOBHUSAM HaJIeKHOU pabOThI
BOJIOrpeNHOro kKotia, °C;

¢ — yJlelIbHasl TEII0EMKOCTb BOJibI, paBHas 4,19 kJx/kr-°C.

Hanexwnsriii pexum odecrieunBaetcs npu Geg>Gmin.



Pemenue:

(Gen = Gper) * tox + Gper * tin = Gep * tey

(45 — Gper) * 134 + Gpep * 62 = 45 % 130
Gper = 2,5 T/4

(GCB - Gper) * téB + Gpeu * t];}( = (GCB - Gper + Gpeu) * t],3K
(45—-2,5) 62+ Gpey * 134 = (45—-2,5+ Gpeu) * 70
Gpey = 5,3 T/4
GBK = GCB - Gper + Gpeu
GBK =45 — 2,5 + 5,3 = 4‘7,8 T/‘-I

Qmax c
(ts — 20 — tgy)
4,6

a— c=0,2
min = (185 _ 20 — 70) © Kr/c

T. k. Bbmogausaerca ycioBue Gpg>Gpmin, TO HAACKHBIA pEXUM pabOTHI

Gmin -

BOJIOTPEMHOT0 KOTJIa 00eCIIeurnBaeTCs.

3agaua 2: ypoBeHb BOJABI B OapabaHe maporeHeparopa HU3MEpsETCs
BOJOMEPHBIM cTeksoM (puc. 2). JlaBnenue napa B 6apabane 100 krc/cm?, Boma' B
OapabaHe HaXOIUTCS TPH TEMIIepaType HachIeHHs. [[elicTBUTETbHOE 3HAUCHUE

ypoBHs H =Q,5 m.

Omnpenenure ypoBeHb B BOJIOMEPHOM CTEKJIE /1, €ClIM TeMIlepaTypa BOJbI B

BoJloMepHOM ctekiie 150° C.
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Puc. 2
Pemienue: moyHOE AaBJICHUE P ACHCTBYIOIIEE B CEYCHUH, d-d CO CTOPOHBI

Oapabana, omnpenesnsercs NaBJICHUEM p Tapa W TUAPOCTATHYECKUM JIaBICHUEM,



CO37aBa€MbIM CTOJIOOM / BOJIbI:
P1=pTHpPsug,
IJ€ P — IUIOTHOCTH BOABI B OapabaHe Ha IMHMK HacklmeHus npu p=100 krc/cm?
(pex=691,9 kr/M>):
[TostHOE naBiieHWE py, JEUCTBYIOLIEE B CEYEHUHM @-d CO CTOPOHBI BOJABI B
BOJOMEPHOM CTEKJIE, PABHO:
P2=pthpsg,
rje ps — IDIOTHOCTH BOALI B BOZOMEPHOM cTekie npu =150°C u p=100 xrc/cm?
(ps=922,1 xr/Mm%).
B cratuueckoM pexxume TaBJICHUS Pi U P2A0THKHBI OBITH PABHBI.
Otcrona umeeM Hpy;=hp;,

Don 691,9
= g2 — i
h D, 055521

= 0,375m
Taxkum 00pa3oM, 3a cueT Pa3HOCTH TEMIEPATyp YPOBEHb B BOJAOMEPHOM
cTekse Oy/leT 3aHMKEH OTHOCUTENIBHO AEMCTBUTEIBHOTO 3HAaUeHUs Ha 125 MM uiun

Ha 25 %.

3ajaya 3: 1715 yCIIOBHS 3a7]a4u 2 ONPEJICTINTE, KaK U3MEHUTCS MOTPEITHOCTh
W3MEPEHUS YPOBHS, €CIIU TIepe]] UBMEPEHUEM BOJOMEPHOE CTEKIIO OBLIIO MPOIYTO U
TeMIepaTypa BoJbl B cTekie crana t=300° C.

Pemenne: HOBOE 3HaYEHHUE TUIOTHOCTH p,=715,36 Kr/M°, crienoBarensHo,

Pon 691,9

h=H=22 =05 —0V—=
0, 715,36

YpoBeHP B BOJOMEPHOM CTEKJe OyAeT 3aHWKEH OTHOCHUTEIIBHO
nerctBuTenbHOro 3HadueHus Ha 0,016 m, nnu Ha 3,2 %. Kak BUAHO, NOrpEIIHOCTh

HN3MCPCHHUA YMCHBIINJIACb, HO BCC PaBHO OCTAJIaCh 3HAYUTECIILHOM.



3agaya 4: npu ycTaHoBKe Auadparmsl B TpyOOTIPOBO/IE MPEANIONATATIOCH, YTO
HOMHHAJILHOE 3HA4YCHHE pacxoia cpensl coctaBiser 230 1/4, muadparma Obuia
paccuntana Ha Quue=250 1/4, a nupMaHOMETP HA APya=400 kre/m?. OgHako B
IpOIECCe IKCIUTyaTallii BBISICHWIOCH, YTO pacxoj cpeanl Oyaer paBeH 380 1/4.
CMmeHuTh quadparmMy He MPeACTaBIICTCS BO3MOXKHBIM.

[Tonbepute mudpmManoMeTp, C TOMOIIBI0 KOTOPOTO MOKHO OBIIIO OB H3MEPHUTH
pacxona 3801/4.

Pemnenne: pacueTHOE ypaBHCHHE PacxoJia UMEET BHI:

Q =K/bp

rae K — nmoctossHHbIN JaHHOM MuadparMbl KO3QGUIIUEHT:

o Quae _ 250 T/

T [Bpu VADO 7 Gere/m2)iE
ITpu pacxone 380 1/4 nepenan Ha JaHHOR Auadparme Oy1eT paseH:

A _(Q)Z_(380)2_92421{rc
P=\k) “\125) = 77" w2

HubmManoMeTp AOKEH UMETh BEPXHUW TMpeAesl HU3MEpPEHHUs, BO3MOMKHO

OJM3KUK K. pacyeTHOMY 3HadeHuo Ap=924,2 kre/m?.  CremoBarenbHO, JUIS
u3Mmepenus pacxoja 380 1/4 cienyeT BRIOpaTh AUPMAHOMETP C BEPXHUM MPEIEIOM
u3Mepenns Ap'yae=1000 kre/m?. Ilpu 5TOM MaKCHMMAaJbHBIM PacXoi, KOTOPbIH

MOXHO OyJIeT U3MEPUTH ITUM PACXOJOMEPOM, PABEH:

Quaxe = K/ APiiaxe = 12,5v1000 = 395,3 T/4

3agava 5: corto BeHTypu (IJIMHHOE) UCIIONB3YyeTCs Ha HACOCHOM CTAHITUH B
CXEME PETyJIMpOBaHus pacxona BoAbl. OTHOCUTENBHAS IUIOWAAb cora m=0,25.
ABTOMAaTHYECKHI PETyJIATOP NOAAEPKMBAET MOCTOSHHBIM MEPENa JaBICHHUS Ha
comte, pasHblii 3500 krc/m?. Pacuernas temneparypa Boabl 20°C, ogHako B
JTHEBHOE BpeMsi TeMIiepaTypa Bojbl mogHumaercs 1o 27°C, a B HOYHOE BpeMs
omyckaercs 1o 10°C.

Onpenenure, Ha CKOJBKO MPOLIEHTOB OyJIeT YBEIUYMBATHCA WIIU

YMCHbBIIATHCA I[CﬁCTBHTCHBHOC 3HA4YCHUC pacxoJa B JTHCBHOC WJIM B HOYHOC BPCM:I.



JlaBneHue Bofbl 6 Krc/cM>.

Pemenune: paccMOTpuM ypaBHEHHE MAacCCOBOI'0 pacxo/ia

Q,, = aeF,,/2App.
OdyeBugHO, BCE TMapaMeTpbl, KpoMe IUIOTHOCTU p, MOXKHO CUHUTATh

IIOCTOSIHHBIMH, II09TOMY MEKIY pacxoaoM Q, pu nucxogHou temneparype t,=20°C

u pacxomamu Q npu t,=27°C u Q, npu t,=10°C ycraHaBnuBaeTCsl CleayIomas

Q1 = pr Q2=Qp\/zz-
p

OTHOCHUTEILHBIC IOrpCIIHOCTH PaBHBI:

B3aMMOCBA3b.

5, =[1- 2] 1009%; 8, =1 |22
Pp Pp

- 100%.

3Ha4YeHKe IIOTHOCTEN P PA3IMYHBIX TEMIIEPATYPax U JABIEHUH 6 KIc/cM>

onpexaensieM u3[6]:

rc
X — 998,45 3,p1—99664 3,&;—um0——

OKOHYATEILHO
5, =1 996,64 100 = 4+0,09%;
1= 9984 - TR
1000
8, =(1- |[——|-100 = —0,08%.

998,4



3agaua 6: onpenenure koHueHTpauuto CO; B MpoayKTax TOpEeHUs, €CIu
aHanu3  coxepxkanuss  CO,  mpousBogwics  00BEMHO-a0COPOIIMOHHBIM
ra30aHaJIn3aTOPOM.

O0BeM cMecH B U3MepUTENbHOM OropeTKe /10 rnorjomenus V,=100 mi1, 00beM
nocie norjomenus Vy,=94 wmi. OObeM BpegHOro MPOCTPAHCTBA  BHE
U3MEPUTENbHON OropeTku (00beM pacmupefenuTeIbHON TPeOCHKH U JIPYTrux
COCIMHUTENBHBIX 4YacTe) Vy,=2,5 miu. Koabdbumment K, xapaxrepusyromnuii
OTHOIIIEHHSI 00bEeMa KOMIIOHEHTA, MOIJIOIIEHHOTO B Ta3oaHaau3aTope, K 00beMy

9TOI'0 KOMIIOHCHTA JO ITIOIJIOIICHUA, paBCH 0,95

Pemenue: KaXXymeccs COACPIKAaHHC AHAJIN3UPYCMOT'O KOMIIOHCHTA

OTIpeIeNIIeTCS CICAYIOIUM 00pa3oM:

c=20"" 10006 = 2227 %% 100 = 606 CO,.
Vo 100
JleicTBUTEIBHBIN 00beM JIByokucH yriiepona CO, B cMecH
Vep = 2= & _ (315
2 K, 0,95

JlelicTBUTENBHOE COJEPKAHUE JBYOKHUCH YIJIEPOIA B CMECU

o = Voo 00 6315
ATV + W °7100 + 2,5

-100 = 6,16% CO,,.

3agaua 7: Onpenenure KOHIEHTPALMIO KACIOPOAa B AbIMOBBIX, ra3ax, €Cliu
aHaIN3 TPOUZBOAMICA O0BEMHO-a0COPOIIMOHHBIM Ta30aHATMU3ATOPOM H O0BEM
CMECH II0cJIe IornomieHusa coctaBuil. V=95 mi, V=100 ma, V,,=2,5 mn, K,=0,95
(cMm. 3amauy 6). Temmeparypa raza mepes OTOOpOM MpoOBI B razoaHaau3atop t

=40°C. Bo Bpems aHanu3a TemIiieparypa rasa causuiach 10 t,=30°C.

Pemenue: xkaxyieecs colepkaHUE KHCIOpoJa B cMmecu 0e3 yuera

VM3MEHEHUS TEMITEPATYPbI

Vo —V, 100 — 95
C=——2"-100% = ———— 100 = 5% O,



VMensplienrue o0beMa ra3a 3a cC4eT H3MESHEHHUS TCMIICPATYPhI

t, + 273

Tt + 273

)—(100+25)(1 303>—327
= , 313 =0, MJI.

AV, = (V — Vi) (1

YMensblieHne o0bema ra30BOM CMECH 3a CuUeT MOTJIOIICHHUS KUCIOpoja U
W3MEHEHUS TEMITEPATYPbI
AV =V, =V, — AV, =100 — 95 — 3,27 = 1,73 mJ1.
JlelicTBUTEIbHBIN 00BbEM KHCIIOPO/Ia B CMECH

” _AV_1,73_185
OZ_VH_O,‘BS_' MJL

JlericTBUTENBRHOE CONEP/KAHUE KUCIIOPOIA B CMECH

C. = Vo, -1000/=i-100=1770/0
ATV + °7 100 + 2,5 R




4. IlpumepHbie BONPOCHI A1 OPMHUPOBAHUS TECTOBBIX 3aaHUI

1. Ilepen mpueMKOM B SKCILTyaTaI[UIO0 SHEPTOOOBEKTA IOTKHBI ObITh
MPOBEICHBI:

a WHIUBUAYAIBbHBIC UCIIBITAHUS 000PYI0BaHMS U (YHKIIMOHAIBHBIC
UCIIBITAHUS OT/ICNIbHBIX CUCTEM, KOMILJIEKCHOE OITPOOOBaHUE
000pyI0BaHMS;

b ¢yHKIMOHAIbHBIE UCTIBITAHUS OTACIBHBIX CUCTEM, KOMIUIEKCHOE
onpoOoBaHNEe 000PY/I0BAHHUS;

C WHIUBUAYAIbHBIC UCIIBITAHUS 000PYI0BaHMS U (YHKIIMOHAIBHBIC
UCTIBITAHUS OT/ACIBHBIX CUCTEM;

d wWHIUBUAYabHBIC UCTIBITAHUS 000PYI0BaHMS, (yHKIIMOHAIBHBIC
UCMBITAHUS OTAEIBHBIX CUCTEM, MOANMCAHUE MPOTOKOJIA CAAYU
paobor.

2. Pe3ynbTaThl TEXHUYECKOTO OCBUAECTEIBLCTBOBAHUS 3aHOCHAT B:

a DHEPreTUYECKUi MacrnopT NPeAnpUsITUs;

b TexHUYECKUI MacmopT SIHEProoObEKTA;

C HOPMATHUBHO-TEXHUYECKYIO JOKYMEHTAILIUIO IPEANPUSITHUS;

d Bce BbIICTIEPEUNCIICHHBIE BBIIIE JOKYMEHTHI.

3. 3agadyamMu ONEpaTUBHO-IUCIIETYEPCKOTO YIPABICHHUS SBIISFOTCS:

a IUIAaHUPOBAHUE U MOATOTOBKA PEMOHTHBIX paboT, TUIAHUPOBAHUE U
BEJICHUE PEXKUMOB PabOThI 000PYIOBAHUS 1 CUCTEM, MPEIOTBPAILICHUE U
JIMKBUJAIMS TEXHOJIOTMUECKUX HAPYILLIEHUH MPU MPOU3BOJICTBE,
nepeade v pacrpeielieHuu 3IeKTPUIECKON SJHEPTUU U TEIUIa;

b T1IaHUpPOBaHME U MOATOTOBKA PEMOHTHBIX pabOT, IJIAHUPOBAHUE U
BEJICHUE PEKUMOB pabOThI 000PYIOBAHUS U CUCTEM, NIPEIOTBPALLIEHUE U
JIMKBUJIAIMS TEXHOJIOTMUECKUX HAPYILIEHUH MPU MPOU3BOICTBE,
nepeiaye v pacrpeesiCHUH 3JIEKTPUUECKON SHEPTUH U TeIla, BEICHUE
PETUCTPAITMOHHBIX JKYPHAJIOB;

C IUIAHUPOBAHHE U MOATOTOBKA PEMOHTHBIX pabOT, TUIAHUPOBAHUE U
BEJICHUE PEKUMOB pabOThI 000PYIOBAHUS U CUCTEM, NIPEIOTBPALLIEHUE U
JIMKBUJIAINS TEXHOJIOTMUECKUX HAPYILIEHUH MPU MPOU3BOICTBE,
nepeade v pacrpeielieHuu dJIeKTPUIECKON SJHEPTUU U TeIlIa, BEACHUE
TEXHUYECKOM JJOKYMEHTaIlUH;

d mIaHMpoBaHMWE U MOATOTOBKA PEMOHTHBIX pabOT, TUIAHUPOBAHUE U
BEJICHUE PEKUMOB PabOThI 000PYIOBAHUS M CUCTEM, TPEIOTBPAIIICHUE U
JIMKBUJIAIMS TEXHOJIOTHUECKUX HAPYILIEHUH MPU MPOU3BOICTBE,
nepeayde v pactpeielieHuu 3JIeKTPUIECKON SJHEPTUH U TeIlIa, BEACHUE
HOPMaTUBHOM JJOKYMEHTAITUH.



4. OnepaTUBHO-PEMOHTHBIN [IEPCOHAN — ITO:

a IepcoHal C MPaBOM HEMOCPEACTBEHHOTO BO3ACHCTBUS HA OpraHbl
YIPABJICHHUS;

b mepcoHan, OCyIIeCTBISIONINI OTIEPAaTUBHOE PYKOBOJCTBO B CMEHE
paboTOM 3aKpEIUIEHHBIX 32 HUM OOBEKTOB U MIOAYUHEHHOTO EMY
IIEPCOHAJIA;

C IIEPCOHAJ, HETIOCPEACTBEHHO BO3ICHCTBYIOIUI HA OPTaHbI
YIPaBJIECHUS YHEPTOYCTAHOBOK M OCYILIECTBIIIOIINM YIIPABICHUE U
00CITy’KMBaHHE SHEPTOYCTAaHOBOK B CMEHE;

d Bce BbIIIETIEPEUNCICHHOE.

5. B pe3ynbrare TEXHUYECKOT0 00YUEHUS U CTRXKUPOBKU KaXIbIH OmepaTop,
MalIMHUCT, allapaTyuK M0Iy4acT:

a CBUJETENIbCTBO HA MIPABO yNPaABICHUS 000PYI0BaHUEM;

b cepTuduKaT Ha MpaBoO ynpaBlieHUs: 000PYA0BAHUEM;

C yIOCTOBEpPEHHE Ha MIPABO YNPaBICHUS 000PYI0BaHUEM;

d Bce BbIILIETIEPEYNCICHHOE.

6. Dkcrulyaranus CyIIWIbHBIX YCTAHOBOK 3aBUCHUT OT:

a CBOMCTB BBICYLIMBAEMOI'O MATEPHUAIIA;

b CBOHCTB OTXOJAIIUX Ia30B;

C CBOWCTB CYLIWJIBHOI'O arcHTa;

d Bce BBIIIETIEPEYUCIICHHOE.

7. IlopgorpeBaTenu )KUIKOCTU XapaKTEPU3YIOTCS TAKUMH ITOKA3aTEISIMU, KaK:

a TeIJIoBask MPOU3BOAUTEIBLHOCTh U MPEIEIbHOE Oy CKAaeMOe
JABJIEHUE TIEPBUYHOIO U BTOPUYHOIO TEIJIOHOCUTENIEH;

b MakcuMalibHas TeMIepaTypa HarpeBaeMou KUJKOCTH U
HOMUHAJIbHBIA PacxXoj] TEMIOHOCUTEIIEH;

C BCE BBILIECIEPEUYHCIICHHOE;

d mpaBWIbHBIN OTBET OTCYTCTBYET.

8. Cucrema I1II1P BkitouaeT cienyromme BUabl PEMOHTOB:

a TEKyLUH, TPOMEXKYTOUHBIN, CPEAHUIN U KAITUTAJIbHBIN;

b nOpoMexyTOUYHBIH, CPEAHUN U KaUTAIbHBIN;

C TEKyLIUH, IPOMEKYTOYHBIN U KaIIMTAIbHBIN;

d Tekymuii, cpeIHUI U KaIUTAIbHbIN.

9. JAnuTenbHOCTH pabOThl 000PYIOBAHUS MEXKIAY CPEIHUMHU U TEKYIIUMHU
PEMOHTaMH Ha3bIBAIOT:

MEXPEMOHTHBIM LIUKIIOM;

MEXPEMOHTHBIM MIEPUOJIOM;

MEXPEMOHTHBIM BPEMEHEM;

o o o e

MCXKPCMOHTHBIM YYaCTKOM.



10.K neHTpanuzoBaHHON (hopMe opraHu3aluu padoThl 00CITYKUBAIOILIETO
PEMOHTHOI'O [TEPCOHAJIA OTHOCHUTCS:

a oOcmy>KuBaHUE MPOU3BOACTBA JCKYPHBIM IIEPCOHAIOM HJIU JIULIAMH,
3aKpEIJICHHBIMU 32 000pyI0BaHUEM, KOTOPBIE BBITIOJIHSAIOT PAOOTHI,
CBSI3aHHBIE C 00CITY’)KUBAaHUEM U PEMOHTAMU;

b Takas opraHuzauus, Ipyu KOTOPO 00CTY’KUBAHUE BBIIOIHSIIOT
anmnapaTYMK WU I€KYPHBIA IEPCOHAI, @ BCE PEMOHTHBIE paOOTHI
BBINOJIHAET OpUraga ciecape;

C OpraHu3anus CoeuualbHbIX OpUraJ B pEMOHTHO-MEXaHUYECKHX
MaCTEPCKUX WIH LeXaX MPEaIpHIITHS;

d Bce BBIIIETIEPEUNCIICHHOE.

11.Ynbrpa3zBykoBas 1eeKTOCKONHUS U paiuorpapuiyeckuii KOHTPOJIb CBAPHBIX
COEIMHEHHUU MMPOU3BOIATCS C LENBIO:

a BBISBJICHMS B CBAPHBIX COCTUHEHUSIX BHYTPEHHUX JE(PEKTOB;

b omnpeneneHns NOBEPXHOCTHBIX WM MOJMOBEPXHOCTHBIX AE(PEKTOB;

C IPOBEPKHU KayeCTBa BHIMIOJIHEHHS TEPMUYECKONH 00paOOTKH CBApHBIX
COCIMHCHMI;

d HecooTBercTBHE (DOPMBI U pa3MEPOB IIBOB TPEOOBAHUSAM
TEXHUYECKOMN TOKYMEHTALUH.

12.Ileproauueckast mpoBepKa 3HAaHUN MepCOHaNa, 00CIYKUBAIOILLETO COCYIbI,
IIPOBOJIAT:

a HE pexe OJHOro pas3a B 6 MECSIIEB;

b He pexe oaHOro pasza B 12 mecsIies;

C HE pexe OJHOro pasza B 18 mecsIies;

d He pexe oxHOro pasza B 24 Mecslia.

13.11pu skcrmyaTanyu 0aJUIOHOB HAXOIALIUICS B HUX Ia3 3alpeliaeTcs
pacxoa0BaTh NOJHOCTHIO. OCTaTOYHOE JaBJIeHUE Ta3a B 0aJIOHE JTOJIKHO
OBITh HE MEHEe:

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

b 0,04 MITa (0,4 krc/cm?);

¢ 0,05 MIla (0,5 krc/cm?);

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

14.Bo u3bexxanre BO3SHUKHOBEHHUSI OOJIBIINX BHYTPEHHUX HANPSHKEHUH B
MeTaisie OapabaHa 3aMoJIHEHUE KOTIIa BOJIOM JOJIKHO IPOBOAUTHCS MIPU
BBICOKOM JIABJICHHH B T€YEHUE:

a 0,5-1u;
b 1-1,5u;
¢ 1,5-2,5u;
d 2,5-35u.



15.B pexxuMHOI KapTe KoTjoarperara He yKa3blBaloT:
a JaBJICHUE U TeMIIEpaTypa Mapa U NUTATEeIIbHON BOJbI;
b conepxanue RO, B ra3ax; TeMIEpaTypsl Fa30B U Pa3peKeHUs 110

ra3oBOMY TPaKTYy;
¢ ko3 duImeHTh N30bITKa BO3/IyXa U €r0 JABJICHUS 10 BO3YIITHOMY
TPakTy;
d npaBUIBHBIN OTBET OTCYTCTBYET.
16.9KkcruTyaTalimoOHHbIE UCIIBITAHUS KOTJIAa HE MPOBOIUTHCS:
a i1 COCTaBJICHUS] PEKUMHOMN KapThl U KOPPEKTUPOBKU UHCTPYKIIUHU
0 IKCIUTyaTalllu;
b mpu BBOJE KOTJIA B IKCILIYaTAIMIO TIOCIIE BHECEHUS KOHCTPYKTHUBHBIX
U3MCHCHUI;
C IIpH IEpexXoJie Ha IPYroi BUJ WIK MapKy TOILIUBA;
d TnpaBUIBHBIN OTBET OTCYTCTBYET.
17.PexxuM pacxonaxuBaHUs KOTJIOB IOCJIE OCTAaHOBA MPU BBIBOJIC UX B PEMOHT
OTPENICIISIOTCS;
a MHCTPYKIHUSIMHU M0 SKCIUTyaTaluu;
b JOJKHOCTHBIMU UHCTPYKIIUSIMU,
C PEXKUMHBIMHU KapTaMH;
d TEXHUYECKUM MaCIOPTOM.
18.Texymuii peMOHT 2JIEMEHTOB M YacTel KOTJIa HEOOXO0IUMO MPOU3BOIUTH:
a 4epes Kaxapie 1-2 roaa;
b depes kaxable 2-3 roaa;
C 4epe3 Kaxable 3-4 rojaa;
d depe3 kaxablie 4-5 rona;
19.I'uapaBnryueckoe UCHBITAHNUE KOTJIA MTPOU3BOIAT 1 pas:
a B2Tr01a;
b B4rona;
c B 6 Jer;
d B8 jer.
20.KoapdpuuueHT none3Horo AeMCTBUS KOTJIA HE ONPENEISETCS €ro:
a 00bEeMOM TOMOYHOI KaMephl;
b pexuMoM paboThI;
C BHJOM TOILIMBA;
d KkauecTBOM 00CITYKHBaHUS.
21.Jlns mpoBepKu pabOTHl YCTAHOBKHU B AKCILTYyaTAIIMOHHBIX YCIOBHSX C HETBIO
KOHTPOJISI OCHOBHBIX TIOKa3aTeiel U KauecTBa pabOThI KCIUTYaTallHOHHOTO
nepcoHasa mpoBOJIAT:
a MyCKOHaJaJ04YHble PabOTHI;



b mnpueMoyHbIC UCTIHITAHUS;
C PEKHUMHO-HANAJ0YHbIEC PaOOTHI;
d KOHTpOJBHO-OaaHCOBBIE PAOOTHI.
22 .1lo pe3ynbTaraMm NpOBEAECHUS HANAI0YHBIX pa0OT COCTABIISAETCA:
a TEXHUYECKUU OTUET;
b peXuMHYIO KapTy;
C HHCTPYKIIUIO 10 IKCIUTyaTalllH;
d TexHuyeckuii Macmopr.
23.HapyXHbIil OCMOTpP Ma3yTOIIPOBOAOB U apMaTypbl IPOBOJIAT:
a He pexe 1 pa3a B roj;
b He pexe 1 pasza B 2 roja;
c He pexe 1 pasza B 3 roaa;
d He pexe 1 pa3a B 4 roaa.
24.He nomyckaroTcs KojieOaHus TaBjeHUs raza Ha Beixoje u3 ['PII,
IIPEBBILIAOIINE:
a 5 % pabouero;
b 10 % pabouero;
c 15 % pabouero;
d 20 % pabouero.
25.1leproAMYHOCTE KOHTPOJIS Ka4€CTBA TOIUIMBA U MPUCAIKH IPU XPAaHEHUH U
1oJlaye TOIUIMBA Ha CKUTaHHUE, MecTa 0TOOpa npo0 U orpeaessieMble
IIOKAa3aTeId Ka4eCTBA yCTaHABIUBAIOTCS:
a TEXHUYECKUM MacCIopTOM;
b perucTpaliOHHBIM KYpPHAJIOM;
C PEXHMHOU KapTOoM;
d MecTHOW MHCTpYKIUEH.
26.Temneparypa Ha HIOBEPXHOCTH TEIIJIOBOM M30JIALIKS TPYOOIIPOBOJIOB U

apMaTypsl IIPU TEMIEPAType OKpyKaroiero Bo3ayxa 25°C noymkHa ObITh:
He 6oiee 25 °C;

He 6oiee 35 °C;
He 6oiee 45 °C;
d ne 6omee 55 °C.
27.0nepaTrBHas cXeMa TeIJIOBBIX CETeH JOJIKHA 00ECIIeUnBaTh:

o o o

a ONTUMAaJbHOE IMOTOKOPACIIPEAECICHUE TEINIOHOCUTENS B TEMIOBBIX
CeTsX;

b BO3MOXHOCTb OCYIIECTBJICHUSI COBMECTHOM pabOThI HECKOIBKUX
MCTOYHHUKOB TeIIa Ha 00bEeIMHEHHBIE TEIUIOBBIE CETH U MEePeXo/ia
IPU HEOOXOMMOCTH K pa3AesibHON paboTe UCTOYHUKOB;

C Tmojady NOTPEOUTENSIM TEINIOHOCUTEIS 3a/IaHHbIX TAPaMETPOB;



d Bce BhIlIECTIEPEUNCIICHHOE.
28.I'napaBnuuecKoe UCTIBITAHUE TETUIOBBIX CETEH MPOBOIAT TP MUHUMATLHOM
3HaYEHUE MTPOOHOTO AABJICHUS:
a 1,15 paGoyero napieHus;
b 1,2 paGouero naBiaeHuUs;
c 1,25 paGodero naBieHuUs;
d 1,3 pabouero naBieHus.
29.11pu HaIMYMKU HATPY3KU rOpsiYero BOAOCHAOKEHUS MUHUMAaJIbHAS
TEeMITepaTypa BOBI B MOAAIONIEM TPYOOIPOBOIE CETH ISl 3aKPHITBIX CXEM
HE HIDKE JTOJDKHA OBITh:
a 50°C;
b 60°C;
¢ 70°C;
d 80°C.
30.I'ugpaBnrueckue pe>KMMBbI BOASHBIX TEIUIOBBIX CETel pa3padaThIBIOTCS:
a 1 pa3 B3 mecsua;
b 1 pa3 B nonroja;
¢ 1| pa3zBrox;
d 1pa3B2roaa.
31.YacroTta 06X010B TEIJIOMPOBOOB 1 TEIIJIOBLIX ITYHKTOB B
MEKOTONUTEIbHBIN TTePHO;:
a He pexe 1 pasza B HEICIIO;
b He pexe 1 pasza B 2 Henenu,
c He pexe | paza B mecs;
d He pexe 1 pa3a B 2 mecsua.



5. Bonpocsl 1J11 NpoBeIeHUs 3a4eTa

1. OCHOBHBIE KOMIIOHEHTHI TEIJIO3HEPIeTHUYECKUX CUCTEM MNPEINPHUATUS U HX
(GYHKIIMOHATFHOE HA3HAYCHHE.

2. HanéxHnocTb, 0€30TKa3HOCTb, JOJITOBEYHOCTh, PEMOHTONPUTOJHOCTH M HX
KOJINYECTBEHHBIE MOKA3ATEIH.

3. ICTOYHMKYU OMaCHOCTH TEIUIOPHEPTETHUECKUX CUCTEM, TIOHATHE OE€30M1aCHOCTH.
4. I'papuku Harpy30K U UX KOJIMUYECTBEHHBIE XaPAKTEPUCTUKH.

5. ba3oBble, OJIYIUKOBBIE U TMKOBBIE 00JACTH HAIPY30K.

6. Buzbl 1 popmbl ynpaBiieHUs TEIUIOAHEPTENYECKUM KOMIIEKCOM ITPMBILUIEHHOTO
IPEANPUATHS.

7. OniepaTuBHOE YIIPABIIEHUE, ONIEPATUBHOE BEJICHNUE.

8. B3aumopeiicTBie ¢ 3HEprocHa0XkaroUMMH, LIEHTPAJIM30BaHHBIMU, MOHTaKHBIMU
Y PEMOHTHBIMHU OpTaHU3ALMSIMHU.

9. OCHOBHBIE 33/1a4M SKCIUTYaTUPYIOIIEN OpTraHU3aIUN.

10. I'paHu1bl OTBETCTBEHHOCTU U UX (POPMUPOBAHUSI.

11. PaGoTa nexypHOro nepcoHarna.

12. B3auMonencTBHE C PEMOHTHBIM IEpCOHAIOM. OCYIIECTBICHUE CIOKHBIX
MIEPEKITIOUYCHU M.

13. OcHOBHBIE 33/1a4d W BUJIBI SKCILTyaTallMOHHOTO MEPCOHAIA.

14. OO0s13aHHOCTH JIUI], OTBETCTBEHHBIX 3a HCIPABHOE COCTOSHUE U OE30MaCHYIO
HKCIUTYaTalMI0 YCTAHOBOK U CUCTEM.

15. Buasl mnepcoHaJbHOM OTBETCTBEHHOCTH PAOOTHUKOB HKCIUTYaTal[MOHHOTO
IepcoHasa.

16. Opranuzaiust oOy4eHus ¥ MPOBEPKU 3HAHUI.

17. Opranuzanus pacciaefoBaHUsl W y4€Ta OTKA30B M HECYACTHBIX CIy4aeB M
rOCHaJ130pa 3a BbinoJiHeHueM TpedoBanumii "[Ipasun" u "Hopm".

18. [IpoTnBOaBapHitHbIE TPEHUPOBKHU U MOPSAOK UX IPOBEACHUS.

19. B3anmoienicTBrE 4YENOBEKA U CUCTEM aBTOMATUYECKOTO PETYJIMPOBAHMS.

20. CocraB mpou3BOACTBEHHOTEXHUYECKOM

JOKYMEHTaIUU.

21. CocTaB TEXHUYECKON TOKYMEHTAUMHU JI Pa3IMYHBIX BUJOB 000PYAOBAHUS.
22. Buapl MHCTPYKUMH, MOPSAOK COCTABIEHHUS, NEPUOJNYHOCTH IEPECMOTpa MU
BHECEHUS U3MEHECHUM.

23. VICTOYHHMKH M COCTaB MHCTPYKIIMIA 110 00CITy>KMBaHUIO YCTAHOBOK U CUCTEM.
24. ICTOYHUKY U COCTaB JOJKHOCTHBIX MHCTPYKIIHIA.

25. CxeMsl TEIJIOBOT'O XO35IMCTBA, MOPSA0K COCTABJICHHUS, IEPECMOTPA U BHECEHUS
U3MEHEHHM.

26. CocTaB onepaTUBHOW TOKYMEHTAIUU.

27. Ilopsimok KOHTPOJIS 32 BEAEHUEM ONEPATUBHOM JOKYMEHTALIUH.

28. ICTOYHHKYM M COCTaB TEXHUKOIKOHOMUYECKOU

JOKYMEHTAIUU.

29. DHepreTU4eCcKue NCTbITAaHUS.

30. Buasl peMOHTOB, UX CPOKHU U MTPOJOJKUTEIBLHOCTb.

31. Cucrema IIIIP u e€ nnannpoBanue.



32. CeteBoit rpaduk peMOHTA.

33. Buapl KOHTPOJISE KaYECTBA PEMOHTHBIX PabOT U UX COAEpKAHHE.

34. Opranu3zanus MyCKOBBIX IMOCIEPEMOHTHBIX paboT 1 opopMIIeHHE Pe3yIbTaTOB
pEMOHTA.

35. CocTaB TEXHUYECKOW AOKYMEHTALMM JJII OpraHU3aliH, 3KCIUTYyaTHPYIOIIEeH
KOTEJIbHBIE YCTAHOBKHU.

36. CocTaB TEXHUYECKOW TOKYMEHTAUU AJI TEIJIOMCIOIB3YIOINX YCTAHOBOK.
37. CocTaB TEXHMYECKOM AOKYMEHTAlMH AJisi TPyOONpOBOJOB TrOpsiue€i BOJBI U
napa.

38. Oco0eHHOCTH 3KCIUTyaTallud TOIUIMBHOTO XO3SMCTBA MPU CKUTAHUM TBEPJOTO
TOIJINBA.

39. OcoOEHHOCTH IKCILTyaTalluy TOIUIMBHOIO XO34KWCTBA IPU CKUTAHUU JKUIKOTO
TOIINBA.

40. OcCOOEHHOCTH J3KCIUTyaTallid TOIJIMBHOTO XO34WCTBA TNpPH COKUTAHUU
razo00pa3Horo TOILIUBA.

41. TpeboBaHus K CKJIaiaM TBEPAOTO TOILIUBA.

42. TpeOoBaHUs K IPUEMY U XPAHEHHUIO >KUJIKOTO TOILIMBA U MPUCAJIOK.

43. TpeboBanus k o0ciyxxuanuto ['PII.

44. Tlopsnok perucTpauMd M OCBUIETEIBLCTBOBAHUS IMAPOBBIX W BOAOTPEUHBIX
KOTJIOB.

45. OcHoBHBIE TPEOOBAHHUS K IKCILTyaTalluu KOTJIOArperaTos.

46. OcobeHHocTH 1MoA0Opa U IKCILTyaTAIlUU TATOYyTHEBBIX MaIITUH.

47. OcoOeHHOCTH IKCILTyaTallM [IEHTPOOESKHBIX HACOCOB.

48. OcoOeHHOCTH FKCIUTyaTallMK TEIIOMCIOB3YIOUINX YCTAaHOBOK.

49. KareropuitHocTb TpyOOIIPOBOIOB.

50. OcHoBHBIE TPEOOBAHUS U MOPSAIOK OOCTY>KUBAHUS U PEMOHTA TPYOOTIPOBOIOB.
51. Kak ocyuiecTBisieTcsi OpraHu3alMs ITYyCKOBBIX IOCIEPEMOHTHBIX pPaldOT H
oopMIIeHHE pPE3yJIbTaTOB PEMOHTA?

52. Kak ocCyumecTBisieTcs MNpEABAPUTENIbHAS, OKOHYATEJIbHAsA  IPUEMKH
000pyI0BaHUS U3 PEMOHTA U OLIEHKA KauecTBa?

53. Kakue cymecTByloT BHIbl KOHTPOJS KadecTBA PEMOHTHBIX pabdOT M HUX
coaepKaHue?

54. CocTaB TUIIOBOTO KallUTAJIBHOTO PEMOHTA KOTJIOArperara.
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