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1. HEJIb OCBOEHUSA JUCHUIIJIMHBI

Hucummumna «Heat Exchange Equipment» Bxomur B mnporpammy 0OakanaBpuaTa
«KoMOMHUpOBaHHBIE HSHEPIeTUUYECKHWE YCTAaHOBKM M  aJbTEpHATHBHAs OJHEPreTUKa» IO
HarpasiieHuto 13.03.03 «DHepreTuyeckoe MaTHHOCTPOEHUEY» U U3YyUaeTcsi B 8 cemecTpe 4 Kypca.
Jucuuruinay peanu3yer bazoBas xadenpa «HepreTHuecKoe MaIIMHOCTpOeHHE». JlucuurimHa
COCTOMT U3 7 pa3/ieoB U 7 TEM U HalpaBjeHa HAa U3y4YE€HUE OCHOB TEOPUU TEINIOOOMEHA.

Ilenpt0o OCBOEHMS UCHMIUIMHBI SABISiETCS (OpMUpOBAaHHE 3HAaHUI 00 yCTpOKMCTBE,
NpUHIMIAX  JEHCTBUS, OCHOBHBIX IapaMeTpax U  XapaKTEepPUCTHUKAX  TEIIOOOMEHHbBIX

anmnapatoB. 3aJayd  JAMCLUMIUIMHBL: - pPacCMOTPETb KOHCTPYKLIMH  PEKYNEpPaTUBHBIX U
pereHepaTuBHBIX TEIUIOOOMEHHBIX —ammapaToB; - H3YYUTb XapaKTEPUCTUKU M TEHACHLUUU
pa3BUTHUSL KOHCTPYKIMH TEIUIOOOMEHHBIX ammapaToB; - OCBOMTb METOAMKH TEIJIOBOIO,

KOHCTPYKTUBHOT'O ¥ THJPABINYECKOI0 PACUETOB TEIII00OMEHHOTO 000pYy10BaHUSI.
2. TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS JUCHUIIJIMHBI

OcBoenne aucuuIUIMHBL «TemnooOMeHHbIE anmnapaThl» HaMpaBiIeHO Ha (OpPMHUpPOBAHHUE Yy
oOyuarouuxcs ciaeayronX KOMIeTeHINH (4acTh KOMIETeHIINH )

Tabauya 2.1. Ilepeuenv xomnemenyutl, Gopmupyemvix y 00VHAOWUXCSA NPU OCBOEHUU
OUCYUNTUHDBL (Pe3YTbMAMbl 0C80EHUSL OUCYUNTIUHDBL)

MHI[HKaTOp])I JOCTHXKCHHUH KOMIIECTCHIUHN

Mudp Komnerenumus .
(B paMKax JTaHHOW JMCUUTIIIMHBI)

Cnoco0eH UCIT0Ib30BaTh

[MK-2.1 JIeMoHCTpHpYeT 3HAaHHE METOJIOB aHAIM3a U 0000IIeH S
COBPEMEHHBIC JOCTIKCHHS HAYKH

OTE€YECTBEHHOI'O0 U MEXAYHApPOAHOI'O OIIbITa B COOTBBTCTBymH.[Gﬁ

[K-2 U TIEPEIOBBIX TEXHOJIOTHH B .
001acTH KCCIEI0BAHMIM;
HAyYHO-HCCIEI0BATEIBCKUX N
pabotax [1K-2.2 BoinonHsieT aHanu3 HayYHO-TEXHHUYECKOI HHOopMaIniL;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna «TemooOMeHHbIe — ammapaThl» OTHOCUTCS K 4YacTH, (opMupyemoit
y4acTHUKaMH  OOpa3oBaTeibHBIX  OTHOIIEHHWH  Omoka 1  «Jlucuumimmuel  (MOIYJIH)»
00pa30BaTeNbHOM MPOrpaMMbl BBICIIIETO 00Pa30BaHuUS.

B pamkax o0Opa3oBaTelbHON MpOTrpamMMbl BBICIIETO O0pa3oBaHUS OOyYAIOIIHMECS TaKXKe
OCBAaWBAIOT Jpyrue TUCHUIUIMHBI W/MIW  TPAKTUKH, CIOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS AUCHUILTHHBI « TermnooOMeHHbIe anmapaThy.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyowux O0ocmudiceHuro
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUSI OUCYUNTUHBL

IIpenmecTBylomue IMocaenyronue
MIngp HanveHonanme }Jl/lcf.)ll/l}:llIﬂl/lel?’MO}ly.lIl/l [ll/lCl.ll/l[l.]Il/lH)lil/l\l’ll:)}:lyﬂl/l
9 9
KOMHETCHIUHH NpaKTHKH* NpakTHKH*

IIpakTrKa Mo NOJyYEHUIO
NePBUYHBIX HABBIKOB HaY4HO-
HCCIIEZIOBATEIIECKON paObOTHL;
Teopus naposwvix u 2azo6vix
mypoun**,

Teopus pabouux npoyeccog
osueameneii GHympeHHe20
ceopanua**;
OHeprocOeperaronie yCTaHOBKU U
aNbTepHATHBHAS SHEPIUs;

Crioco0eH HCIoap30BaTh
COBPEMEHHBIE JOCTHXEHHUS
IK-2 HAYKU U IIEPEIOBBIX

TEXHOJIOTHH B HAyYHO-
HCCIIEI0BATENBLCKAX PadoTax




IIpenmecTByromme IMocaenyrommue
HIndp Hauvenosanue lII/lCE)IHl:IJIHHLl;]MOLI[[IyJIH, III/[CIII/[HJ]I/Iil[}I:I/I\I:f)lIyHl/I,
KOMIIETEHIINH % .
MPAKTHKH MPAKTUKH
Bo0300HOBIISIEMBIE SHEPTETUYCCKIEC
pecypcesl;

* - 3aroHseTCs B COOTBETCTBUU ¢ Marpulield komnerenuuii 1 CYIT OIT BO

** - 3JIeKTUBHBIE JUCIHHMITIIMHBI /HpaKTI/IKI/I




4. OFbEM JVCHUIJIMHBI U BU/Ibl YYEBHOM PABOTHI

O6mas Tpynoemkocts aucuumuinabl «Heat Exchange Equipmenty cocraBisier «2» 3a4eTHbIE €IMHUIIBL.

Tabnuya 4.1. Buowl yuebnou pabomvl no nepuooam 0cC80eHUs 00pA308amMeNbHOU NPOSPAMMbL 8blCUie20 00pa308anus Oisi OYHOU (DOpMbl
00Oyuenus.

Buna yueOHoii padoThI BCETO, ax.u. CEMeCBT pCeD)

Konmaxmmnas paboma, ax.u. 28 28
Jlexumu (JIK) 14 14
Jlaboparopubie pa6ots (JIP) 0 0
I[Ipaktrueckue/cemunapckue 3ausatus (C3) 14 14
Camocmosimenvhas paboma 06y4arowuxcs, ax.u. 44 44
Konmponw (3x3amen/3auem c oyenxou), ax.u. 0 0
O0uias TPy10eMKOCTh AUCIUILINHBI aK. 4. 72 72

3a4.ell. 2 2




5. COAEPKAHUE JUCIUIIJIMHBI

Tabnuya 5. 1. Cooepoicanue oucyuniunsl (MoOyis) no eudam y4eoHou pabomuol

Homep
pa3nena

HaumeHoBanue pa3jeJia
JUCHUNIHHBI

Conep:xanue pasneiia (TeMbl)

Bun
y4eOHo
padoThr*

Pazpnen 1

OO1mue cBeneHus o
TENI000MEHHBIX
ammapaTax

11

HasHauyeHue TemI000OMEHHBIX armapaToB. Bumbt
TEIUIO0OMEHHBIX anmapaToB. TermI000MeHHEIC
ammapaThl SJHEPTeTUYCCKUX YCTaHOBOK. Poib
TEIUIOOOMEHHBIX aIlapaToB B TEPMOIMHAMHUYCCKUX
uKnax. TernnooOMeHHbIe ammapaThl
HETOCPEICTBEHHO YYaCTBYIOIINE B OPraHU3aIuN
TEPMOJMHAMHYCCKHUX IIMKIIOB. Temioo0MeHHbIC
ammapaThl, 00eCIeunBaroIue padboTy
BCIIOMOTATEJILHOTO 000py10BaHMs. MeXaHU3MbI
nepenaun Termia. Gu3ndeckue mporecchl,
MPOTEKAIIIUE B TEINIOOOMEHHBIX armapaTax

JIK, C3

Pasznen 2

KoncTpyxuuu
TEMI000MEHHBIX
armapaTOB, HUCIIOJI bByCMBIX
B DHEPIECTHYCCKOM

Malum HOCTpOCHI/II/I

2.1

Buipl TemioHOCHTENEH B TEMTO0OMEHHBIX
anrmaparax, UCIOJIb3YEMBIX B YHEPTETUIECKOM
MarmHocTpoeHud. Crioco0sl o0eceueHus
nepeMeneHns TeIIIOHOCUTENEeH, TPEUMYIIIECTBA U

HEAOCTATKH UCIIOJIB3YEMbBIX TEXHUYECKUX peHJeHHﬁ.

TpyOuatsle TeruiooOMeHHUKH. [lnacTuHYaTHIe
TeTI000MEHHUKHU. PekynepaTuBHble U
pereHepaTHBHbBIE TEIIOOOMEHHUKH.
ITpomexyTOUHBIN TEMIOHOCUTEND. TermIoBbIe
TpyOKH.

JIK, C3

Paznen 3

OcCHOBBI TeOpHH
TerooOMeHa

3.1

Koadpunument reruonporoguoctu. Koapduument
terootaayn. Ko duiueHT remnonepenayn.
Tepmuueckoe conpotusieHue. TemnepaTypHbIi
Harop. CpenHesnorapu(pMUYECKUil TeMIlepaTypHbIi
Hanop. Yucino remnonepenaromux eauauy NTU.
Kputepuu nmomoOusi. DKBUBaJCHTHBIN qUaMeETp.
TenmoBoii MOTOK, INIOTHOCTH TEIJIOBOTO ITOTOKA

JIK, C3

Paznen 4

IloBwImeHNE
MHTEHCUBHOCTH
Tenaoo0MeHa

4.1

Y nenbHbIii TemmoBoi motok. Koaddunment
Teronepesayy. PasHocTs Temmeparyp.
Cpennenorapu@Muyeckoe 3HaYUCHHE Pa3HOCTH
Temnepatyp. PakTopbl, BIUSAIOIIE HA

k03 durmeHT Teronepenaayn. GakTopsl,
BIIMAIONIME Ha CpeHeNorapu(hMuieckoe 3HaueHne
pasHoCcTH TemrepaTyp. Bridop TemnooOMeHHoi
NOBepXHOCTH. MICKycCTBeHHAs TypOynu3anus 3a
CUeT YBENMYEHHsI OTHOCHTEIIFHON ILePOXOBATOCTH
nOBepXHOCTH. IIpuMeHeHHe yIbTpa3ByKa.

JIK, C3

Pasgen 5

OcHOBEHI pacueTa
peKyIepaTuBHBIX
TEIIO0OOMEHHBIX
anmnapaToB

51

OcHOBHBIE BUIBI 33/1a4, PEIIaeMBIX IIPH pacyeTax
TEIUIO0OMEHHBIX anmnapaToB. IH)KeHepHBIe METO B
pacdera TeriooOMeHHUKOB. [IpoekTrpoBoYHEIe
pacuets (0OpaTHas 3aa4a). VicxoaHbple TaHHEIE
JUTS TIPOSKTHPOBOYHOTO pacdeTa. TeXHnIecKne
TpeOOBaHMUS K IPOCKTUPYEMOMY PEKYIIEPATOPY.
Br16op konIEnIMH pexynepaTopa. Beibop
TEIUIO0OMEHHOW TTOBEPXHOCTH U XapaKTEPHBIX
pasMepoB. Beibop ckopocTelt IBHKEeHHUS
TeIuIoOHOCUTeNel. Pacuet koadduiinerTa
TeruIonepeaayn. PacueT riomaam TermooOMeHHOM
MMOBEPXHOCTH. PacdeTr ruapaBinmaeckux
COTIPOTHUBIICHUH. PacdeTs! ¢ ienbro ompeneaeHus
XapaKTEePUCTHK TEIUIOOOMEHHUKOB (TIpsiMast
3amayva). VicxonHbIe TaHHBIC IS OTPEACICHUS
XapaKTEePUCTHK TEIUI00OMEHHUKOB. Pacuer
3(h(HheKTUBHOCTH TEIIOOOMEHHOTO arapara.
PacueT ruipaBIMYecKUX COMPOTHUBIICHUH.

JIK, C3




Homep | HammeHoBanue pa3aeiia

Bun

Conep:xanue pasneiia (TeMbl) yueOHoOM
pa3aena JUCHHUILTHHBI .
padoThI
Oco0eHHOCTH pacyera Yder HecTarOHApPHOCTH TEIUIOOOMEHA. YUeT
ereHepaTUBHEIX IepeHoca TEIIOHOCUTENICH. YUeT rmepereuek
Pasnen 6 [P HCP 6.1 P ! P JIK, C3
TEII000MEHHEIX TEIUIOHOCHUTENCH. BRIOOP 3KBHBAJICHTHOTO
amnmapaToB JTaMeTpa.
TermmooOMeHHbBIE
Paznen 7 7.1 Ucnapurenu. KonneHncatopsl. JIK, C3
anmapats! [IT'Y

* - zanmomnHseTcs Tobko mo OUHOMUM dopme obydenus: JIK — aexyuu,; JIP — nabopamopnuie pabomei; C3 —
nPaKmuyecKue/CeMUHapPCKUe 3ansmus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI

Tabnuya 6. 1. Mamepuanvho-mexnuieckoe obecneueHue OUCYUNIUHbL

Tun aynuropumn

OcHaleHue ayIMTOpPHH

Cneuuaau3npoBaHHOe
yueOHOe/1adopaTopHoe
odopyaoBanue, [10 n
MaTepHaJIbl 11 0OCBOEHHUS
AUACHUTLTNHBI
(mpu HE0OXOAUMOCTH)

JleknmnoHHasa

AynuTopus JUisl IPOBENCHUS 3aHATHN
JIEKIIMOHHOT'O THIa, OCHAILIEHHAs
KOMIUIEKTOM CIIEUaIN3UPOBAaHHON Mebenu;
JIOCKOM (9KpaHOM) U TEXHUYECKUMU
CPEIACTBAMU MYJIbTUMENNA TPE3CHTALMMN.

KomnbrorepHbiit
KJ1acc

KomnbroTepHbIii Kitacc AJist MpOBEACHUS
3aHATUH, TPYIIIOBBIX U UHANBUY ATbHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOYHOM aTTECTAIUH, OCHAIIICHHAS
MIEPCOHAILHBIMUA KOMITbIOTEpamMu (B
KoiudecTBe 13 1mIT.), TOCKOM (IKpaHOM) U
TEXHUYCCKUMH CPEJCTBAMH MYJIbTUMEINA
MIpE3CHTAIIUM.

CemuHapckas

Aynutopus s POBEACHUS 3aHATHIA
CEMHMHAPCKOI0 THUIIA, TPYIIOBBIX U
VHJUBUIyaJIbHBIX KOHCYJIBTALINI, TEKYILErO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTallUu,
OCHaIlleHHAsA KOMILJIEKTOM
CIeIUaTU3UPOBAHHON MeOCIH
TEXHUYECKUMH CPEJCTBAMU MYJIbTUMEANA
TIPE3CHTAIH.

Jns
CaMOCTOSITEIILHOU
paloThI

AyuTopus Ui CaMOCTOSATENIbHONW paboThI
oOyyaromuxcs (MOXeT UCIOIb30BATHCS JUIS
IIPOBEJCHNS CEMMHAPCKUX 3aHATHH 1
KOHCYJIbTAIIii), OCHAIIIEHHAs! KOMILJIEKTOM
CreMaNIU3UPOBAHHON MeOenu u
KomneroTepamu ¢ gocrynom B OMOC.

* - ayUTOPUS IS CaMOCTOSITENNbHOM paboTsl oOyyatomuxcs ykaspBaercsi OBA3ATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUITJIMHBI

OcnosHnas tumepamypa:




1. Byxmupos B.B., Pakytuna /1.B., Connsiikosa O.C., IIpopoxosa M.B. TenoBoii
pacder pekymneparuBHoro teruioooMenHoro ammapara / ®I'6OY BIIO «MBanoBckuit
roCy/1apCTBEHHBIN SHEpreTuuecKuil ynusepcutetr nMenu B.W. Jlenuna». — Banoso, 2013. —
124 c.

2. Tapanosa JI.B. TermooOMeHHbIe anmapaThl 1 METOBI MX pacyera : yueOHoe nocoodue /
JI. B. TapanoBa. — 2-e u3n., nepepad. u gon. — Tromens : TroM[HI'Y, 2012. — 198 c.
Jlonoanumenvnasn numepamypa:

1. IIBerkoB, ®. ®. TermnomaccooOMeH: yueOHUK 1t By30B / @. @. [[BeTkoB, b.A.
I'puropses - Mocksa : Uznarensckuii nom MOU, 2021. - 562 c. - ISBN 978-5-383-01172-0.

2. SIros, B.B. Temoo6men B oHO(]a3HBIX cpefax v IpH (a30BhIX IPEBPALICHHUSIX:
yaebHoe nocooue ais By30B / B.B. fIros - Mocksa : M3narensckuii jom MOU, 2021. - 542 c. -
ISBN 978-5-383-01172-0.

Pecypcvl unghopmayuonno-menexommynuxkayuonnoti cemu « Mumepnemy:

1. O9bC PYJIH u croponnue ObC, Kk KOTOPBIM CTYJIEHTHl YHUBEPCUTETA UMEIOT JJOCTYTI

Ha OCHOBaHHWH 3aKJIIOYSHHBIX JJOTOBOPOB

- OnekrTponHo-oubmuoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcurerckas 6ubanoreka onynain» http://www.biblioclub.ru

- DBC HOpaiit http://www.biblio-online.ru

- OBC «KoncynbpranT cryaeHTay www.studentlibrary.ru

- OBC «Tpowunkwnit MmocT»

2. ba3bl JaHHBIX U TOUCKOBBIE CHCTEMBI

- OJIEKTPOHHBIN (POH]I MPABOBON M HOPMATUBHO-TEXHUYECKOHN JTOKYMEHTAIIMHI
http://docs.cntd.ru/

- mouckoBas cuctema Snugexc https://www.yandex.ru/

- mouckoBas cucrtema Google https:// www.google.ru/

- peeparuBHas 6a3a ganasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvl 05t CAMOCMOAMENbHOU padbomuvl 00YVHAIOWUXCSL NPU
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexnuii mo nucuuruinae « TernmooOMeHHbIe anmapaTthby.

* - Bce y4eOHO-METOIMYECKUE MATePUAIIbI JJI CAaMOCTOSATEIBLHON PabOThl 00yYArOIIMXCS
pPa3MENIarTCsl B COOTBETCTBUU C ACHCTBYIOIIUM MOPSIKOM Ha crpaHulle auciuiuiiisl B TYUC!
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Iloonuce
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