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Размещенное изображение


BBenenue

B ocHOBy Hacrosmen mnporpaMMbl IIOJIOKEHBI OCHOBHBIE  Pa3Zeibl
IPOMBIIUICHHON TEIUIOPHEPreTHKa, Kacaloluecs OCHOBHBIX IPOOJIEM JaHHOW
obnactu: Knaccudukanusi OCHOBHBIX THIIOB TEIUIOPHEPrEeTUUECKUX YCTAHOBOK,
(GyH1aMEHTaJIbHbIE OCHOBBI IIPOMBIIUIEHHON TEIJIOOHEPIeTHKH,
TEIUIOMacCOOOMEHHOE O00OpyAOBaHUE NPEINPUITHA, HCTOYHUKH U CHUCTEMBI
TEIUIOCHA0KEHUSI MPEANpPUATHI, KOTEJIbHbIE YCTAHOBKM U IapOre€HEpaTOpHl,
TEIUIOBBIE JBUTaTe€M W HATCHETATENIH, TEXHOJIOTWYECKUE HHEPrOHOCHUTEINN
PEAIPUATHN.

DK3aMeH M0 CHEUAIbHOW JUCUUIUIMHE COCTOMT M3 ABYX 4dacteil. IlepBas
4acTb — JTO OLEHKAa 3HAaHUN O0O0ydYaromerocs B COOTBETCTBHMM C IACIOPTOM
cneuuanbHocTh  «[IpoMbllieHHass TeIuIoO’HEepreTuka» (MepedyeHb TeM s
U3y4eHHUs TpUBEJeH HWXke). Bropas yacte — BapuaTuBHAasl, B KOTOPOH NepeyeHb
TEM U BOIPOCOB JJIsl U3YUEeHUs (POPMUPYETCs BbIMYyCKarOIIEeH Kapeapoil U KoTopast
OTpaxkaeT cHneuu(@uKy TMOATOTOBKM  aCUMpaHTOB B COOTBETCTBUU  CO
CJIOKMBIIMMUCS HAYYHBIMH IIKOJIAMH U HAIIPABJICHUSAMM.

OO0ume BOnpocsI

[IpenqMer, 3amaun W COJEpKaHUE JUCUMIUIMHBI. POJIb TTPOMBIIUICHHBIX
TEIUIODPHEPTETHYECKUX yCTAaHOBOK B 3KoHOMUKe P®. Krnaccudukamms ocHOBHBIX
TUTIOB TEIUIODHEPIeTHYECKUX YyCTaHOBOK. TermoBoe morpebieHue. OCHOBHBIC
TEPMUHBI U OMIPEICIICHMUS.

DyHAaMEeHTaJIbHbIE OCHOBbI IPOMBIIIJICHHOMN TEIJIOIHEPTIeTUKH

IlepBpii  3akOH  TepmoAMHAMUKH.  Terutoemkocts.  M3ompoueccsr.
[IppuMeHeHne IMepBOro 3aKOHAa TEPMOAWHAMMKHA K pacyeraM H30IPOLIECCOB.
BTopoii 3akoH TepMOAMHAMHUKU. DHTponus. TepMoaHAMUYECKUE MTOTEHLIHANBI U
WX MPUMEHEHUE B TEPMOJMHAMHYECKUX pacueTax. BonsHoit map. p-v, T-s, h-s
auarpaMMmbl M TaOmuubel. VX npuMeHeHue B TEPMOAMHAMUYECKHX pacyuerax.
Bnaxwusiit Bo3nyx. H-d nuarpammel. [ukier Kapno, Penkuna. Luknsl aurareneit
BHYTPEHHETO CropaHusi U ra3oBbIX TypOuH. TepmoauHamuika notoka. CKOpoCTb
3Byka. Comno JlaBans. Hcreuenue BoasHOro mapa. JlpoccenupoBaHue.
KOHBEKTUBHBIN TEIJIO- U MacCONEPEHOC. 3aKOHbI COXPAHEHUS MacChl, MOTOKA
UMITyJibca, BSHepruu. 3akoHbl HproroHa, ®@ypbe u Puka. OCHOBBI TEOPUU
MIOIPAaHUYHOIO CJIOS.

Oco0OeHHOCTH pacyeTa TeIuio- M MaccooOMeHa IMpu JaAMUHAPDHOM U
TypOyJIEHTHOM T€YEHHUH >KUJIKOCTU. BHyTpeHHUE 3a71au1 TEIJI0- U MacCOIEpHEOCa.



Temmo- m MaccooOMeH mpH (ha30BBIX TpeBpalieHusX. MexaHu3Mm TeriooOMeHa
IpU My3bIPHKOBOM KHUIIEHUH JKHJIKOCTH B HEOTpaHMYeHHOM oObeme. Kumenue
BHYTpU TpyO. KoHmeHcamus ruieHouHas W KamenbpHas. Temmo- u maccooOMeH B
mporeccax  CcyOnuMaluu: €  OTKPBITOM  MOBEPXHOCTH, U3  MOPUCTOU
MeTaokepaMuku. Juddysust KUAKOCTH B ra30BbIe CPElbl U MEPEHOC MAacChl B
KalISIPHO-TIOPUCTBIX  Tenmax. Juddepennmansapie  ypaBHeHUs auddys3umu.
CopOunonHble mponecchl. YpaBHeHus copouuu. KoHneHcauus mapa BHYTpH
TTIAJKUX, MIEPOXOBAThIX W MPO(HIMPOBaHHBIX TPyO W KaHanmoB. KonmeHcarus
mapa Ha TOPU3OHTAIBHBIX Tpy0ax © Myd4Kax TJaJKHX, [IepOXOBaThIX U
npodunpoBaHHbIX TpyO. TemnooTaaua npu KaneabHOW KOHACHCALIUY Tapa.

[Tpomecchl cmeceoOpazoBanusi. KoHTakTHbIM TeriooOMeH. PaamanuoHHBIH
tersiooomeH. 3akonbl [lnmanka, JlambGepra, Kupxroda, Credana—bonbimana.
TemooOMeH wu3JIydeHHWEM B MpPO3payHbIX W Moriomaromux cpenax. Crekrp
u3MyuyeHus: TBepabix Ten. [lornomarenbHas U U3MydareabHas CIOCOOHOCTH Tena.
TemoBoe u3IydYeHHE B MpoLieccaX MHTEHCUBHOTO TEIIOOOMEHA, CYIIKH U JPYTUX
TEXHOJOTHYECKHUX MpPOoIeccax.

TemomaccooOMeHHOE 000pyI0BaAHNE NIPEANPUATHH

PekynepaTuBHble TEIUIOOOMEHHUKHA HEMPEPHIBHOIO U MEPHOJUYECKOTO
JIEUCTBUSI, pEreHEPATUBHBIC TEIUNIOOOMEHHUKH C HEMOJBMKHON W TMOJABUKHOU
HAaCcaJKaMH, Ta30KUJIKOCTHbIE M  KUJIKOCTHO-)KUJIKOCTHBIE  CMECUTEIIbHBIC
TEIJI00OMEHHUKHU.  TemjaoBOi, TUAPABIWYECKHUH, TMPOYHOCTHOM  pacyeTsl
PEKYNEepaTUBHBIX  TEIJIOOOMEHHMKOB.  Jleaspatopel, = OCHOBBI  pacuera.
HcnaputenbHble, ONPECHUTENIbHBIE, BBINIAPHBIE YCTAHOBKU. IleperoHHeie u
peKTU(UKAIMOHHBIE YCTAaHOBKU. DU3MKO-XUMHUUYECKHE U TEPMOJUHAMUYECKUE
OCHOBBI TPOIECCOB MEPEroOHKU M pekTudukanuu. [TpuHIMn nefdcTBUst 1 OCHOBBI
pacdera abCOpOIMOHHBIX M aICOPOMOHHBIX amnmapaToB. CyIIUIbHBIE YCTAHOBKHU.
[Tonarne u mpouecchl Cymkd. PopMmbl CBSI3M Biarn ¢ MareprasioM. OCHOBBI
KHHETUKH M JUHAMHKHA CYIIKWA. TeraoBoil OajlaHC KOHBEKTHMBHOW CYIIMJIbHON
yCTaHOBKH. TenjI000MEHHUKU-YTUIU3ATOPbl I WCIOJB30BAHUS  TEIUIOTHI
HU3KOMOTEHIIMATBHBIX BTOPUYHBIX SHEPrOPECYPCOB.

[ToHaTHE WHXKEHEPHOTO OKCHEPUMEHTa MU €ro kiaccudukanus. MeTobl
TEOpUH TOM00MSI W TEOPUU Pa3MEPHOCTEH B HMHXCHEPHOM JKCIIEPUMEHTE.
Kputepun momoOus. bespasmepHbie CUMIIIEKCHI M KOMILUICKCHL. IlnanupoBaHue
HKCIIEPUMEHTA JIJIS1 OTIPEICICHIS HEOOXOUMBIX IKCIIEPUMEHTATBHBIX JAHHBIX TS
MOJIYYCHHBIX PACUETHBIX 3aBUCUMOCTEH. Buael ommbok. McTouyHWUKM U BUIBI
omnbok. HopmanbeHas kpuBasi pacnpeneneHust ommoOok (pacnpenenenue ["aycca).
[TokazaTenn TOYHOCTH  HW3MEPUTEIBHOM  cUCTEMbl. (CpemHEKBaIpaTUUYHOE



oTkJIOHeHue. BepostHas ommOka. OOliee ypaBHEHHE TIOKa3aTesis TOYHOCTH
sKcriepuMeHnTa. [lmaHupoBaHue SKCIEPUMEHTA C TOYKH 3PEHUs aHAJIW3a OIIHOOK.
OCHOBBI BBIOOpa U3MEPUTETHHBIX CHCTEM.

[TpuHIIMTIBEI COCTaBIIEHUS TEIUIOBOTO Oanmanca. CTpyKTypa TeIIoBOro Oaanca
NpEeAnpUsATHNA, ero BUIbl. TermoBoil OamaHc nmorpedOutenel TemioTel. [lapoBoit u
KOHJICHCATHBIM OajaHChl MpeAnpuatus. TerjaoBoil OanaHC MNPEIIPUITHS C
COOCTBEHHOM KOTENIbHOH. Pacxoabl TEMIOoThl Ha TEXHOJOTMYECKUE HYXKIIbI,
OTOIUJICHUE, BEHTUISIIIUIO U CUCTEMY TOpSYEro BOJOCHA0KEHUS. Y IeJIbHbIE HOPMBbI
TEIUIOTHl Ha BBIPAOOTKY OTAETBHBIX BHAOB MPOAYKIIMH, BIUSHUE OCHOBHBIX
¢daktopoB. OCHOBHBIE TIOHIATHS DSKcepreTuyeckoro anammsa. CocTaBieHHE
IKCEPreTUIecKoro Oananca.

N CTOYHUKH ¥ CHCTEMBbI TEILIOCHAOKEHUS PeANPUATHH

MeTtoasl onpenenenus nNoTpeOGHOCTH MPOMBIIIIEHHBIX NMOTpEeOUTENEH B mape
U ropsder Boxe. TemioBble ceTh. MeETOIbl ONpENENIeHHs] PACUYETHOIO pPacxoja
BOJbI M mapa. TeniaoBoM M IMPOYHOCTHOW PACUEThl AJIEMEHTOB TEIUIOBBIX CETEH.
[IpombIlUIEHHBIE KOTENBHBIE. TEIUIOBbIE CXEMBI KOTEIBHBIX U UX pacdeT. MeTosl
pacrpeneneHuss Harpy3kd MeK1y KOTJIaMH. DHEPreTUYECKHE, DKOHOMHUYECKUE U
DKOJIOTUYECKUE XAPAKTEPUCTUKU KOTEJIBHBIX. Y THUIM3ALMOHHBIE KOTEJBHBIE,
TEIJIOHACOCHBIE yCTaHOBKM M TOLl, ncnonp3yromuye BTOPUYHBIE SHEPTrETUYECKUE
pecypcsl NpEeAupuATANA Ul TEeHEepallMM TeIula W JJIEKTpodHepruu. Pacuer
TEIJIOBBIX CXEM, BBIOOp pexuma padoThl yTWIM3AUUMOHHBIX YCTAaHOBOK
MapajuleIbHO C  3aBOJACKMMM W PAaWOHHBIMH  KOTeNbHbIMH, 1Ol m
KOH/ICHCAllMOHHBIMU ANEKTPUYECKUMU CTaHLMSIMU. TennorexHuueckue
WCIIBITAHNUSI KOTEJIBHBIX arperaTtoB. YNPOIIECHHAS METOIHMKA TEIJIOTEXHUYECKOTO
pacyera KOTEIbHBIX arperaroB. Pacder yaenpHOro pacxoja yCJIOBHOIO TOILIMBA.
Omnpenenenre pacxoja TEIUIOThl W AJIEKTPOIHEPTUHM HA COOCTBEHHBIE HYKIIbI
KoTelabHOU. Mcmonp30BaHMe Pa3sHOPOIHOTO TOIUIMBA (MPUPOJHBIN Ta3, Masyr,
yroib, JpoBa) B KOTENbHBIX. PaboTa OCHOBHOTO U BCHOMOIAaTEIbHOTO
000pyZI0OBaHUSI KOTEJIBHOM M CHUCTEMBI TEIUIOCHAOXKEHMSI B LeJoM. TermioBble
MOTEPU TPU TPAHCHOPTE TEIIOHOCUTENs. HopmaTuBHBIE TNOTEPH TEIIOTHI C
MOBEPXHOCTU M3OJISIIIUU TPYyOOIPOBOIOB. METOMKM orpesesieHus (PaKTHIecKux
IIOTEPH TEIUIOTHI, CPABHEHUE C HOPMATHUBHBIMHU NOTEPAMU. PAKTOPBHI, BIHSIOLINE
Ha TEIUIOBBIE TOTEPU MPU TPAHCIIOPTE TEINIOHOCUTEIS.

OcobOenHocTtu ucnosb3oBanusi roprounx BOP. Mertonbl cBenenus 0aiaHCOB
roptounx BOP u cHmwxenus ux notepb. KOHCTpyKIus 1 0COOEHHOCTH PabOTHI
aKKyMYyJISITOpOB raza (ra3rojibfiepoB). [IukoBeie mapoBbie KOTIbI. VMcnonb3oBaHue



M30BITKOB Tapa YTWIM3ALMOHHBIX YCTAHOBOK, B TOM YHCJIE s BbIPAOOTKH
JIIEKTPOIHEPTUH.

Huskonotenunansusie BOP, onpenenenue u knaccudukanus. [loBeimeHue
JlaBJIeHUs mapa B TypOokommpeccopax. Ce30HHOE HCIOJIb30BaHUE (PU3MUECKOI
TEIUIOTHl Ta30B € HU3KOW TeMrepaTypoll. CXeMbl HCIOJB30BaHUS TEIUIOTHI
OXJI@XKJCHHUS  KOHCTPYKTHBHBIX  JJIEMEHTOB  TEXHOJIOTMYECKHMX  arperaros.
Hcrnonb3oBaHne HU3KONOTCHIMAIBHBIX BOP B BEHTWIILMOHHBIX —CXeMax
IIPOMBILUICHHBIX NPeAIpUATHI. CXeMbI IPUMEHEHHUS TEIJIOBBIX HACOCOB.

KorteabHble YCTAHOBKM M NMApPOreHepaTophbl

Hctounnkmn TEIUIOTHI ITPOMBIIUICHHBIX KOTEJIbHBIX  YCTaHOBOK.
MarepuanbHble M TEIUIOBblE OalaHChl KOTEIbHBIX YCTAaHOBOK IpU paboTe Ha
ra3oBOM, JKHJIKOM M TBEpPAOM ToIUIMBaX. PacyeT TONMOYHBIX YCTPOMCTB JUIA
CKUTaHUs Ta30BOI0, JKMIKOTO U TBEPAOIO TOIUIMB, IPOU3BOJCTBEHHBIX OTXOJIOB.
[TaponeperpeBaTeny KOTJIOB. MeETOAbl pEryJMpOBaHUS TEMIEPATyphbl Iapa.
DKOHOMaM3€epbl U UX BKJIIOYECHHE B NMUTATEIbHbIE MarucTpaiu. KOHCTpyKTUBHBIE
CXEMbl BO3IYWIHBIX mojgorpeBarened. KOHCTpyKIMHM KOTJIIOB C €CTECTBEHHOMN
LHUPKYJSILHUEN, IPAMOTOYHBIX U C MHOTOKPAaTHOM IIPUHYAUTENBHON LUPKYISIUECH.
Bonorpeitnple 1 napoBoJorpeiiHbie KOTIbl. KOTIbl BBICOKO- M HU3KOHAIOPHBIE,
IPSIMOTO JEHUCTBHS U C HEBOJSHBIMUA TEIUIOHOCUTEISAIMHU. KOTIIBI, HCIIONB3YIOIIME
TEIJIOTY TEXHOJOTHUYECKOro NpoAykTa. O4HnCTKa MPOIYyKTOB CTOPAaHUs OT TBEPIBIX
U Tra3o00pa3HbIX npumeceil. OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK padOThI
KOTEJIBHOTO arperara o pe3yJibTaTaM HUCIIBITAHHUM.

TensioBble ABUTIaTE/IM 1 HArHeTaTeJIn

MecTto  HarHeraTened M TEIUIOBBIX  JBUrArelied B CUCTEMAax
TEIJIOOHEPTOCHAOKEHUSI TPOMBINIUICHHBIX —npeanpustuii. Kiaccubukamus wu
o0NacTh TNPUMEHEHHUs HarHeratreineldl OO0bBEeMHOTO JCHCTBUS U TOPIITHEBHIX
neransiepoB. CxeMbl TOPIIHEBBIX KOMIIpeccopoB. [IpuHumn paboThl MOPITHEBOTO
neranaepa. XosonomnpousBoaurenbHocts, KIIJI u oTBogumass MOUIHOCTH
MOPIIHEBOTO JIeTaH/epa. TeopeTudeckas XapakTepucTuka HarHeraresns. OOias
kiaccudukaiysa noreps B HarHeratensix. OcoOEHHOCTH pabOTHI HACOCOB B CETH.
[lenTpoOexHbIE W OCEBbIE KOMIIpECCOphl. Tumbl TapoBblXx TypOwH. Pabora u
MOIIIHOCTh TypOWHHOW CTymneHW. Tumbl MOTEPh B MPOTOYHOM YACTU TYypOUHBI.
bananc sueprum u crpykrypa KIIJ[ TypOuHHON cTyneHu. AHaiu3 MOTEph B
XapaKTePHBIX CEUCHUSIX TypOUHBI.

PaGora TypOuMHHOH CTyneHHM B NEpeMEHHOM pexume. [IpuHIMnuaIbHbIe
CXEMbl MApOTypOUHHBIX YCTAaHOBOK. (CXeMbl Ta30TypOMHHBIX YCTaHOBOK.



OcobeHHOCTH PpaboOThl BBICOKOTEMIIEPATYpPHBIX CTYyNEHEH Tra3oBoW TypOWHBI
Pabota ra3zoBoii TypOMHBI B COCTaBE€ SHEPreTUYECKHX yCTaHOBOK. OcoOeHHOCTH
pabotel TypOoaeranmepoB. OO0nacTh mnpuMeHeHus aBurarenei CrTupiauHra.
JIBUraTenm BHYTPEHHETO CTOpAaHWs, MPUHIMIT PaOOTHI, UX TEPMOJMHAMUYCCKHE
umkibl, KIT/I.

TexHos0rn4ecKue IHEProHOCUTE M NMpPeaNPUATHI

CucteMbl  NpPOW3BOACTBA W  pPACHpPENCIICHHS  DHEPrOHOCUTEIEH  Ha
IPOMBIIIICHHBIX TPEANPUATUAX. XapaKTepUCTHKa dHeproHocurencii. Meroanka
OTpe/eNieHUs] MOTPEeOHOCTH B dHeproHocutensix. CucremMa BO3IyXOCHAOKEHUS.
OnpeneneHue pacyeTHOM HArpy3ku JUisl MPOEKTUPOBAHUS KOMIIPECCOPHOMU
cTaHuMUd. MeToauka onpezaesneHuss NOTPEOHOCTH B BOJI€ Ha TEXHOJOTMYECKHE U
IPOTUBONOXKAPHbIE HYXJbl mnpeanpusatus. [Ipsmorounble, 000pOTHBIE U
OECCTOUHbIE CHCTEMbl TEXHHYECKOro BOJocHaOxkeHus. Pacuer cucTemsl
razocHaOkeHus. ['a3oBbrii Oanmanc npennpusTus. OmnpeneneHue pacyeTHOU
NOTPEOHOCTH B rase.

Cucrembl xo0sofocHaOXkeHUsA. MeToauka omnpeaeieHusi MOTpeOHOCTH B
xoJyioe. Cuctembl oOecnieueH sl IPeaNpUsATUN MTPOIYKTaMU pa3eieHusl BO3IyXa.
Cxembl moTpeOUTENEeH TEXHMYECKOTO M TEXHOJOIMYECKOro KHCIOpoJa, a3oTa,
aproHa M Jpyrux TMpOAYKTOB pas3delieHus Bo3ayxa. MeTtoasl pacuera
TEXHOJIOTMYECKHUX CXEM CTaHLMH pa3zesieHusl BO3ayXa.
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ATTeCTal_[I/ISI o IMCIOMIIJIMHE

DK3aMEHallMOHHAs OIIEHKAa CKJIAJIBIBACTCSl M3 OLICHKH 3HAHUW U CTENEHU
ycBoeHUs Kypca «lIpomblluIeHHAs TEIIOIHEPreTUKa», a TAK K€ B PEe3yJibTaTe
JACKYCCUM C WIEHaMHM »JK3aMEHAllMOHHOW Komuccuu. KpurepueM OLEHKH
SBJIIETCSI CTEMEHb YCBOCHUS COJEpNKAHUS JUCUUIUIUHBI U CIIOCOOHOCTh K
MPAKTUYECKOMY HUCMOJIb30BAHUIO MTOTYUYEHHBIX 3HAHUM, YMEHUN U HABBIKOB.

[Ipouenypa SK3aMEHAIIMOHHOTO HWCIBITAHUS MPEAyCMATPUBAET  OTBET
acripaHTa IO BOIpPOCAM HSK3aMEHAIIMOHHOTO OwuiieTa, KOTOPBIM 3aciyIIBaeT
komuccus. [lociae cooOmieHuss acnupaHTa W OTBETOB Ha 3aJaHHBIC BOIPOCHI,
KOMHCCUSI OOCYXKTaeT KadyecTBO OTBETAa WM MPUHUMAET pEIICHHEe 00 OIeHKE,
BHOCcMMON B miporokon (dopma mpoTOKOIa YCTAaHABIWBAETCA JIOKAJIBHBIMU
HOPMAaTUBHBIMU JIOKYMEHTAMH ).



[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DeieparabHbIM roCy1apCTBEHHBIM
00pa3oBaTeNbHBIM  CTAaHJAAPTOM BBICHIET0 O00pa3oBaHUs IO  HAlpaBJIEHUIO
nonrotoBku 13.06.01 Dnextpo- u Temnmorexuuka u npodumto «lIpomeinuiennas
TEIUIOPHEPTETUKA.
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[Iporpamma  oOcyxneHa  Ha  3acemanud  Kadeapbl  «lIpomblnieHHas
temno3HepreTukay. [Iporokon ot 31.08.2020 r. Ne 1.
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