MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos bIX TexHo 0N 1 10

PaGouasi nporpamMma AUCUUNIIUHDI

| B1.0.27 | Tennomaccoo6meH

Y4eObHbIi NnaH: ProC3++b1303013Y-12 26-14.plx

Kadegpa: 24 MpoMbILLINEHHON TENOIHEPrETMKN

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

13.03.01 TennosHepreTuka 1 TennoTexHuka

Mpodunb NoAroToBKM: OKOHOMMKA W yrpaBfeHMe Ha  npeanpusatusix  aHepreTnku (¢
(cneunanunsauus) OONONHUTENbHOW KBanudukaumen "MeHegXMeHT")

YpoBeHb 0bpasoBaHusa:  Gakanaspuat

dopma 06yyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHasi paboTa oby4atomxcs )
Cemectp Cam. | KowTpore, ;%g'(r)be n omqéiph:gwom
(kypc ans 3A0) Mpakt Na6 pa6oTa yac. ’ P y
Nekuuu . . 3ET atTecTtaumm
3aHATUA 3aHATUS
4 YTl 34 17 17 75,75 0,25 4 3aver
POa 34 17 17 75,75 0,25 4
5 YTl 34 34 40 36 4 SkaameH
POa 34 34 40 36 4
Vtoro YT 68 51 17 115,75 36,25 8
POa 68 51 17 115,75 36,25 8

CaHkT-MNeTepbypr
2026



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHJapToM BbICllero ob6pasoBaHus no HanpaeneHuio nogrotoBku 13.03.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 143

CocraButens (n):

[oKTOp TeXHUYECKNX HayK, npodeccop Cycnos B.A.
OT Kadbenpbl cocTaBuTENS: Npomoga E.H.
3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: "pomosa E.H.

3aeegytownin kadegpom

MeToaundeckun otaoen: daxpetgmHoBa A. P.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: CdopmupoBaTtb KOMIeTeHLUN oby4atoLerocsi B obnacru:

- 3HaHWW O nepepadve TennoTel M Macchl, obecneynBaloLLMX BOCMPUATME MNOCMenyLWNX Yy4ebHbIX KypcoB B
COOTBETCTBUM C YPOBHEM 00pasoBaHus «bakanaBpuary;

- KBanuUUUPOBAHHOIO NPOBEAEHMS 3NIEMEHTAPHbIX pacyeToB 3adady TEnsonpoBOOHOCTM, KOHBEKTMBHOMO
TennoobmeHa, TennoobmeHa npu pasoBbiX U XMMUYECKUX MPEeBPAaLLEHNsIX U TennoobmeHa uanydeHmemM, MaccoobMeHa,
TENnornapaBnuKku;

- UCMONb30BaHUSA (haKTUYECKOrO Hay4YHO-TEXHUYECKOrO MaTtepuana Kypca Anisi HEeNpepbIBHOM MUPOBO33pPEHYECKO
N MeTOOO0oMMYECKO NOATOTOBKA CTYAEHTOB.

1.2 3apgavun QUCLUMUNIIUHBI:
MpuobpeTeHne © TBOPYECKOE YCBOEHME CTyAEHTAMW HAy4YHO-TEOPETUYECKMX W UHXEHEPHO-MPAKTUYECKUX
BOMpPOCOB B obnactu:

. TENs0NPOBOAHOCTY;
. KOHBEKTMBHOIO TenrnoobMeHa B 0QHOPOAHOW cpeae;

. TennoobmMeHa npu as3oBbiX U XMMUYECKMX MPeBpaLLEHUSIX;
. TennoobmeHa nanyYyeHnem;

. MaccoobmeHa;

. TennoobMeHHbIX annapaTos.

1.3 TpeboBaHMA K npegBapuUTeNibHOW MNOArOTOBKE OOy4aloLerocs:

MpepBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHUS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY NU3yYEHUN AUCLIUMNIINH:
CnocoGHocTb AeMoHCTpMpoBaTh 6a3oBble 3HaHUS B 06nacTv ecTeCTBEHHOHAY4YHbIX AWUCLUMMMWH, TOTOBHOCTbL BbISBMSATHL
€CTECTBEHHOHAY4YHYI0 CYLLHOCTb NpoGneM, BO3HUKAOWMX B XOA4e NPOgeCcCMOHAanbHON AesATENbHOCTU; NMPUMEHSATL Ans
UX paspelleHNs OCHOBHble 3aKOHbl ECTECTBO3HaHWS, MeEeTOAbl MaTeEMaTU4YecKoro aHanM3a W MOAEeNMpPOBaHUS,
TEOPETUYECKOIO U SKCNEPUMEHTArbHOIO UCCNea0oBaHUS.

2 KOMNETEHLUWN OBYYAIOLWEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLUMIIUHDbI

OlNK-4.1: CnocoGeH AeMOHCTpMpOBaTh NPMMeHEeHUe OCHOBHbIX CMTOCOOGORB Nosy4YeHusi, npeobpasoBaHus,
TpaHcnopTa U UCMOSIb30BaHMA TENNOThbI B TEMNJIOTEXHUYECKUX YCTaHOBKaxX U cucTtemMax

3HaTb: OCHOBHbIE 3aKOHbI 1 CMOCOObI nepeHoca TenyioTbl U MaccChbl

YMeTb: NOHMMAaTb OCHOBHbIE 3aKOHbI U CNOCobbI nepeHoca TennoTbl N MaccChbl

BnapeTtb: pacyetamu npoLeccoB TennoMaccoobmeHa B COOTBETCTBUM C 3a4aHHON METOAUKOMN




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

cp dopma
Jlek. Mp. J1ab. (4acs) TekyLlero
(4achkl) | (vackl) | (4acel) KOHTpOIis

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

Pasgen 1. TennonpoBOogHOCTb

Tema 1. TemnepaTypHoe none. TemnepaTypHbIn
rpagueHT. TennoBor NoTok. 3akoH Pypbe. KoadhduumeHt
TennonpoBogHocTh.  [duddepeHunansHoe  ypaBHEHWE
TEeNonpoBOoAHOCTM.  YCNOBUSA  OQHO3HAYHOCTW  AnNs 3 3 8
MpoLEeCcCoB TENNONPOBOOHOCTMU.

Tema 2. Tllepegaya TennoTbl Yepe3  NIOCKYHO,
UMNMHAPUYECKYHO U LLIAPOBYIO CTEHKM MPU CTauUOHapHOM
pexumve.  KpuTuyeckun  gnameTp  LUNMHOPUYECKOWN
CTEHKM. Mytn WHTEHCcUMKaLmm Tennonepeaayn. T
TennonpoBO4HOCTb B CTEepXxHe NMOCTOSIHHOTO ’
nonepeyHoro ceyeHus. Tennonepegaya yepes
pebPUCTYIO CTEHKY. 3 3 8
JlTabopaTopHas paboTta Ne1. Onpepenexune
KoadhpumumeHTa TennonpoBOAHOCTH M30MALMOHHbIX
MaTepuanoB METOAOM MACTUHbI

Tema 3. HecTtauunoHapHas TEnnonpoBOAHOCTb.

PerynsapHbin pexum.
4 3 7,75

Paspen 2. KoHBekums

Tema 4. OCHOBHbIE MOMOXEHUSA YYEHUSI O KOHBEKTUBHOM
TennoobmMeHe. OCHOBHbIe MOHSATUS U ONpeAeneHus.
dusnyeckme cBomncTBa Xmakoctu. [dudpdepeHumnanbHbie
ypaBHeHNA KOHBEKTMBHOIO TennoobmeHa.
MapoanHaMmn4eckMn 1 TENSIOBOWM MOrPaHUYHbIE  CIIOW.
TypOyneHTHbIN  nNepeHoc  TennoTbl W Konu4yecTsa
JOBVDKEHUS. 3 3 8
JlabopaTopHas paboTa Ne2. Onpepgenexune
koacbdmumeHTa TennooTaadn npu CcBOOOOHOM ABUXEHMU
OT CTEHKM BEpPTUKAmNbHON TpyObl K BO34YXY

T

Tema 5. Tlogobue wn wmopgenupoBaHMe NpPOLECCOB
KOHBEKTMBHOro  TennoobmeHa. O6wue  nonoxeHus.
MpuBegeHne martemaTmyeckon GOPMYMNMPOBKU KpaeBon
3a0ayum K 3anucu B Ge3pasMepHblX  MEPEMEHHbIX.
BbespasmepHble nepemMeHHble U ypaBHEHWs noJobus.
YcnoBusi nogobusi dmsmdecknx npoueccoB. Cneacrteust 3 3 8
n3 ycrnoBwui nopo6us. MeTton pa3MepHOCTEN.
MopgenupoBaHue npoLeccos KOHBEKTMBHOIO
TennoobmeHa.




Tema 6. TennooTtgaya npu BbIHYXXOEHHOM MPOAOSIbHOM
OMbIBaHMM  MSIOCKOM  MOBEPXHOCTM. WHTerpanbeHble
YpaBHEHWs1 MOrpaHW4HOro crnos. TennmooTd4aya npu
naMmvHapHOM norpaHnyHoM crioe. [lepexod namuMHapHOro
TeYeHus B TypbyneHTHoe. TennooTtgava npu
TypOyneHTHOM NorpaHNYHOM crioe.

JTabopaTopHas paboTta Ne3. Onpepnenexne
KoadpchmumeHTa TennooTaauM npu cBOGOAHOM ABWXEHWUU
OT CTEHKW rOPU30HTaNbHON TPyObl K BO3QYyXY

Tema 7. Tennootgada npwu BblHY)XAEHHOM TeYeHuu
xugkoctm B Tpybax. OcoBeHHOCTM  OBMXKEHMS U
TennoobmMeHa B Tpybax. WHTerpanbHoe ypaBHeHue
TennooTgaun Ans crtabunusmpoBaHHOrO Tennoobmera.
Tennootgavya npu TEYEHUWM XUOKOCTM B Magkux Tpybax
Kpyrnoro nonepeyHoro cevyeHud. Tennootgada npwu
TEUEHUN >XUOKOCTM B Tpybax HEKPYrroro nornepeyHoro
CeYeHus, B U3OTHYTbIX U LUepOoxoBaTbiX Tpybax.

Tema 8. TennooTgaya nMpu MNOMEPEYHOM OMbIBAHUM
OAMHOYHOM Kpyrnon  TpyObl. Tennootgava npu
nonepeyHoM OMbIBaHWUM My4KOB TPYO.

JTabopaTopHas paboTta Ne4, OnpepneneHne
koacbdmumeHTa  TenmooTdaydn M TMAPABMYECKOrO
COMPOTMBNEHUST NPU BbIHY>KAEHHOM [OBWXEHUWU BO34yxa
BHYTPY TPYObI

Tema 9. TennooTgaya npu CBOBOAHOM  OBMXEHUU
xungkoctn. OCHOBHbIe MoONoOXeHus. Tennootgada npu
CBOOOAHOM [OBMXEHUU XKMOKOCTU B OOnbLIOM 0oObeme.
TennooOMeH npu cBOOOOHOM ABMXKEHUM >XUAOKOCTU B
orpaHM4YeHHOM MPOCTPaHCTBeE.

JlabopaTopHas paboTta Ne5. Onpepnenexne
KoadpmumeHTa N3nyyeHns TBEPAOro Tena
KaropuMeTpUYEeCKNM

Tema 10. Tenno- n maccoobmeH B OBYXKOMMOHEHTHbIX
cpepax. OcHoBHbIe MOHATUSA " 3aKOHb.
OudpepeHumnansHbie ypaBHeHuNA Tenno- "
maccoobmeHa. Tenno- n maccootgada. dnddy3voHHbIN
MorpaHnYHbIA Cron. AHamorys npoueccoB TennoobmeHa
1 maccoobmeHa.

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum 1 npoMmexytovHas atrectaums (3ayer)

34

17

17

75,75

0,25

Pasgen 3. TennooGmeH npu KuneHun

Tema 11. TennoobmMeH Mpu KUMNEHUM OAHOKOMMOHEHTHbIX
Xungkoctm  Gonbwom obbeme. MexaHuM3aM npouecca
TennoobMeHa npuv MNy3blPpbKOBOM  KUMEHUU  XUAKOCTU.
CTpyKkTypa noToka npu My3blpbKOBOM KUMEHUU >KUOKOCTU
B  HeorpaHuvyeHHoMm obbeme. TenmnooTtgava npu
ny3blpPbKOBOM KUnexHmn YKUOKOCTU B YCIOBUSIX
CcBODOOHOIO ABMXKEHUSA.




Tema 12. TennoobmeH MpuM KUANEHUN >KUOKOCTU B
yCnoBuax HanpaBneHHoro TeyeHus. CtpykTypa
OByxda3HOro noToka W  TennoobmMeH nNpu  KUMEHU
XMOKOCTW  BHYTPU Tpyd npu BOCXoAddWEeM TevyeHuu
notoka. CTpykTypa AByxcasHoOro notoka u TennoobmeH
NPy KUNEHW XUOKOCTU BHYTPWU TPYO Mpu rpaBUTALUOHHOM
TedyeHun noToka. Kpuancel KuneHus.

Tema 13. TennoobmeH Npu KOHAEHCAUMM YMCTOro napa.
OcHoBHble nonoXxeHusi. TennoobMeH npu MNIIEHOYHON
KoHOeHcauun HenoABWXKHOIo napa.

Pasnen 4. TennoBoe nsny4veHue.

Tema 14. OcHoOBHble nOMOXeHUs. Buabl nAyy4ncTbix
NoTokoB. Bektop  um3nyveHus. 3akoHbl  TEnnoBOro
N3nNyYeHuns.

Tema 15. TennoobmeH wu3nyyYeHMeMm Mexay TBepObiMU
Tenamn. TennoobmeH w3nyyeHMeM B cucTemMe Ten C
nrnockonapannensHbIMy NMOBEPXHOCTAMM.
ManyyatenbHasd cnocobHocTb TBepAbix Ten. TennoobmeH
N3nyd4eHnem Mexgy TenoM Uu  ero  OBOMOoYKOW.
TennoobmeH wusnyyeHnem Mexgy AByMs  Tenamu,
MPOU3BONIBHO  PAacnofiokeHHbIMM B MPOCTPaHCTBeE.
Yrnosble KOAMPULNEHTbI N3MNyYEHUS.

Tema 16. TennoobMeH B MOrMoOWAOWMX U U3MYyYaOLLNX
cpegax. OcoBeHHOCTM WM3MyYeHUs TrasoB W MapoB.
Jlyumctboin  TennoobmeH Mexagy ra3oBoM cpefjon u
o6onoykon. CnoXHbIN TEMNNOOOMEH.

Pasgen 5. TennoobMeHHbIe annaparhl

Tema 17. Knaccudpumkauma TennoobmeHHbIX annapaTos.
Tennoson pac4yet TennoobMeHHbIX annapaTos.
OCHOBHbIE MONOXEHUSA U ypaBHEHUS TENIOBOro pacyeta.
CpeaHaa  pasHOCTb  Temnepatyp W MeTodbl  ee
BbluncneHnss.  Metogbpl  onpegeneHus  Temnepartyp
NMOBEPXHOCTU TEMNOoOOMeHa.

Tema 18. 'maopomexaHW4eckMn pacdeT TenrooOMEHHbIX
annapaTos. 3apgaumn pac4yeTa. Mmapaenuyeckne
COMPOTUBNEHMS 3NEMEHTOB TennoobMeHHOro annapara.
PacyeT MowHOCTK, HeoOxoouMmon AOnsi nepemMeLleHuns
KUOKOCTW.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH)

34

34

40

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

138,75

149,25




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS
Vcnonb3oBaHne 6anmbHO-PeNTUHIOBOW CUCTEMbI HE NPeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 Noka3aTenu oueHuBaHUA

OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

OrlK-4.1

Macchbl.

3a/JaHHON MEeTOUKON.

WmeeT npeacTaBneHne o6 OCHOBHbIX 3akoHax W crnocobax nepeHoca TEnnoTbl W

CnocoBeH NoHMMaTb OCHOBHbIE 3aKOHbI M CrnocoGbl MepeHoca TenmnoTbl U Macchl.
[leMoHCTpMpyeT HaBblkM pacyeTa MpOLEeCcCOB TennoMaccoobMeHa B COOTBETCTBUU C

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnunyHO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX  TENMoMU3NYECKUX  3aKOHOB,

cBOOOQHO OPUEHTMPYETCA B OCHOBHbIX
NMOHATUSAX, TEPMUHAX WU oOnpeaeneHnsax
npu OTBETE; YCBOWUI OCHOBHYHK U 3HAKoM C
OOMNOSMHUTENBHOW  NUTEpaTypon;  MOXeT
06BACHNTB B3aMMOCBSI3b OCHOBHbIX
Tennonanyeckmnx 3aKOHOB 7] nx
3HavyeHne ans nocnegyouien
npodeccnoHarnbHom [eaTenbHOCTY;
nposiBNsieT TBOPYECKME CMoCcoBHOCTM U
LUMPOKYIO 3pyAuLMI0O B UCMONb30BaHMU
y4yeBHoro matepuana.

OO6yuvatoLmiics
NoHNMaHue

AEMOHCTpUpyeT
ycrnoBsus  3agauu,
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
dopmyn  ans ee peLleHus, 3HaHVe
pasmepHocTel (U3NYECKUX BEMUYMH. YMeeT
NPMMEHSATb  MaTemMaTMdeckuin annapaTt Ans
peanu3auuu nnaHa pelleHus 3ajavv U, ecriu
3TO Heobxogumo, MOXeT MpeacTaBUTb €ro
rpacoudeckn. [Monyumn npaBusbHbIA OTBET MU
MOXET ero MHTepnpeTUpoBaTh.

npaeunbHoe
BrageHue

4 (xopoLuo)

O6yyvarowminca nokasbliBaeT [OCTaTOYHbIN
YpPOBEHb 3HaHWM OCHOBHBbIX
Tennouan4ecKkmx 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHusix; ycBoun OCHOBHY0
nuTepaTtypy; [AOMNyckaeT He3HauuTernbHble
MOrpeLlHOCT! MpW OTBETax Ha BOMpPOChHI

OGyyvatoumitcss  AeMOHCTPUPYeT [OCTaTouHoe
MoHUMaHWe  YCroBMst  3adauyn,  BnageHve
HaBblkaMW ero aHanuaa, Bblbopa chopmyn Ans

ee peLueHus, 3HaHue pasmepHocTewn
duanyeckunx BENMUYNH. OonyckaeT
He3HauuTernbHble MOrpeLIHoCcTU npu

npuMEeHeHnn martemMaTn4eckoro annaparta ana

9K3aMeHaLVOHHOTO buneta u | peanusauum nnaHa pelleHus 3agaum lMonyunn
AONONHUTENbHbIE BOMPOCHI | NpaBurbHbI OTBET, HO UCnbITbIBAET
npenogasaTensi. 3aTpyaHEHWS C ero MHTepnpeTaumen.
Ob6yvatowwmics nokasblBaeT 3HaHWS
y4yebHOro MaTepvana B MWHUManbHOM
obbewme; MOXET cchopmynupoaTth | ObyyaloWNnes BHUKAET B CMbICT  YCIOBUS
dpusmyeckune 3aKOHb!, NOHATUSA n | 3agayn, NOHUMAET MNfaH ee peLueHusi, ogHako,
onpefeneHnsi, HO Mpu 9TOM, [JOMyckas | HE MOXET B T[OMHOM Mepe C MOMOLLbIO
3 (ynoeneTtBopuTenbsHo) | 6onbLioe KOMMYeCTBO | MaTemMaTU4eCcKoro annaparta peanu3oBaTb ee
HenpuHUMNManbHbIX OWNOOK; 3HakoMm C | peweHne. 3HaeT pasMepHOCTU  U3NYECKUX
OCHOBHOW nuTepaTtypon; OOnycKaeT | BEMWYMH, MOXET CAenaTb PUCYHOK UIN CXeMmy,
CYLLECTBEHHblE OWMOKM B OTBETE Ha | MOSICHSIIOLLYIO PeLlEeHNE 3agaun.

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTternd.

2
(HeyooBneTBOPUTENBHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
MOMOLLM aK3ameHaTopa. HesHaHune
3HAUUTENBHOW  4YacTM  MPUHUMNMANbHO
BaXHbIX 3MEeMEHTOB OVUCLMMIWHBI.
O6yyvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHWUS OUCLMMIMHBI, HEe MOXeT
cchopmynupoBaTb OCHOBHblE
Tennodusmyeckme 3aKOHb; Mnoxo
OPVEHTMPYETCA B OCHOBHbIX MOHATUSIX U

OO6yyvarominca He MOXET NpoaHanM3npoBaTh
ycrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
BbibpaTbh popMynbl U MAOXO OpPUEHTMPYETCS B
hr3nyecknx BENMYMHax, He Brnageet
MaTeMaTnyeckuMm annapatom. [peacraBneHue
Yy>kol paboTbl, 0TKa3 OT BbINONHEHNS 3a4aHUs




onpeaeneHunsix; Noxo 3HakOM C OCHOBHOW
nuTepaTypoi; gonyckaeT Mpu OTBETE Ha
9K3aMeHe CyLleCTBEeHHble OLWWOKN U He
MOXET  yCTpaHWTb WX  [Oaxe  noj
PYKOBOACTBOM NpenofasBaTtensi.

MonbiTka cnUCbiBaHWS,  WUCMOSb30BaHMS
HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOMCTB
WM NoNb30BaHWe MOACKAa3KoM  Apyroro

YeroBeka.
Ob6yvatowmincs naet B uenom
Ka4yeCTBEHHbIM OTBET, OCHOBaHHbIN Ha
3apgava peLueHa BEPHO. Bo3MOXHbI
3auTteHo BCEX WUCTOYHMKAX NMHcpopmaumm.

HebonbLUNE NOrpeLLIHOCTH.
MpucyTtcTBYlOT Hebonblne npobensl B

3HaHUAX U HeCyLleCTBEHHbIE owmnbKm.

He 3a4teHo

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHURM, NMOXO OpueHTuMpyeTcsa B | 3agava He pelueHa. 3HauuTernbHble
OCHOBHbIX MOHATUSIX W  onpefeneHusix | NorpeLlHoCTM B pacyeTax.

ONCUMNIWHBI, JOMYCKaeT npu oTBeTe

6.3 TunoBble KOHTPONbHbIe 3afaHUsA U/MNK UHble MaTepuanbl, UICNONb3yeMble Afsl OLleHKU pe3ynbTaToB
oby4eHus
6.3.1 TunoBble KOHTPOSbHbIE BONPOCHI

Ne n/n DdopMynupoBKN BONPOCOB
Cemectp 4
1 YpaBHeHWe ChfoLWHOCTH.
2 Ycnosusa nogobus dusmyeckux npoueccoB. Crieactsms M3 ycrnosuii nogoous.
3 BbiBOA OCHOBHBIX KpUTEPMUEB NOJO6KS.
4 TennooTtgaya npw BbIHY>XOEHHOM NPOAOSIbHOM OMbIBaHUW MFIOCKOW NOBEPXHOCTM NPW NamMUHAPHOM
norpaHW4yHOM Crioe.
5 Tennootgaya npu BbIHYXXAEHHOM MPOAOIbHOM OMbIBaHMMW NIOCKON MOBEPXHOCTU NPV TaMUHAPHOM
norpaHNU4yHoOM crioe.
6 TennooTtgaya nNpu BbIHYXAEHHOM MPOAOCSIbHOM OMbIBAHWUM NIIOCKON MOBEPXHOCTU NpY TypOyNeHTHOM
norpaHN4yHOM crioe.
7 TennooTtgaya npu BbIHYXXAEHHOM TEYEHWUM XXUOKOCTU B Tpybax B yCroBMSAX NaMUHAPHOIO pexnmMa.
8 TennooTtgaya npu BbIHYXAEHHOM TEYEHUW XXUOKOCTU B U3OTHYThIX Tpybax.
9 TennooTtgaya npu BbIHYXXAEHHOM TEYEHWUM XXUOKOCTU B LLIEPOXOBAThIX Tpybax.
10 TennooTtgaya npu nonepevyHoM OMbIBaHUN My4KOB TPy6.
11 TennooTtgaya npy cBOOOAHOM ABUKEHUN KUOKOCTMU.
12 TennooTtgaya Npu BbIHY)XAEHHOM NONEPEYHOM OMbIBaHUM OOUHOYHON TPYObI.
13 KoadhhnumeHT TennonpoBOAHOCTM ra3oB, XXUOKOCTEN, METasNoB N CTPOUTESNbHBIX MaTepuanos.
14 OnddepeHunansHoe ypaBHeHNe TENIONPOBOAHOCTH.
15 YcnoBus ogHO3HaYHOCTU AN NPOLIECCOB TennonpoBoAHOCTHU.
16 Mepepaya TennoTbl Yepes NNOCKY CTEHKY. ['paHnYHbIe YyCroBMSA NepBOro U TpeTbero poaa.
17 Mepepaya TennoTbl Yepes LMMUHOPUYECKYHO CTEHKY. [ paHUYHbIE YCNOBUA NEPBOro 1 TPETbero poaa.
18 MNepenaya TennoTbl Yepes LIApoBYLO CTEHKY. [paHMYHbIe YCNOBUSA NEepPBOro 1 TpeTbero poaa
19 KpuTuyeckun guameTp UUIMHAPUYECKOWN CTEHKN N TEMNOBOW N30NALMN.
20 MHTeHcudmkaums Tennonepedayn. lNepegada tennotbl Yepes pebpucTyro CTEHKY.
21 TennonpoBOAHOCTbL B CTEPXKHE NOCTOSAHHOMO MOMNEPEYHOro CeYeHus.
22 HecTtaumoHapHble npouecchl TENONPOBOAHOCTU B NIIOCKON NnacTuHe. [paHnYHble yCnoBusa TpeTbero poaa.
23 PerynsipHbIin pexuymM npoLeccoB TeNonpoBOAHOCTH
24 YpaBHeHue aHeprunu.
25 YpaBHEHUE OBMXKEHUS.
Cemectp 5
26 YcnoBust 04HO3HAYHOCTU MPU KOHBEKTUBHOM TEMI0O0OMEHE.
27 Teopwusi nogo6usi: BbIBOA KpuTepmnes nogobus.
28 OcHoBHble kpuTepusa nogobus. Nx cdmnsmyecknin cmbich.
29 MpoaonbHOEe OMbIBaHME NITOCKON NMOBEPXHOCTU. YCNOBUSA NPUAUNAHNS.
30 MapoanHaMmnyecknin NorpaHnYHbIA COW.




31 . . .
TennoBow norpaHNYHbINA Crow.

32 TypbyneHTHbIN NepeHoC TENNOTLI U KONNMYECTBA ABMXKXEHUSA

33 Cucrtema ypaBHEHWUI NAMUHAPHOIO MNOrPaHMYHOrO Crosi.

34 Cucrtema ypaBHEHWU NaMUHAPHOIO MOrPaHMYHOrO Crost.

35 Cuctema ypaBHeHWU TypOyneHTHOro NorpaHnYHoOro Criosi.

36 Cucrtema ypaBHeHU TypbyrneHTHOro NorpaHNYHOro Cros.

37 TennooTtgadva npy NaMMHAPHOM NOrPaHUYHOM Croe.

38 Tennootgava npu TypOyneHTHOM NOrpaHMYHOM Crioe.

39 OCHOBHbIE peXrMbI TeYEHUS B Tpybax.

40 Tennootgava npun naMmmMHapHOM Te4eHnn XXNOKoCcTtn B pr6ax N KaHanax.

41 Tennootgava npu Typ6yJ'IeHTHOM pexnmMme Te4eHna XXNOKoCTu

42 TennooTgaya B U30MHYThbIX U LLEPOXOBaTbIX Tpybax.

43 TennooTtgaya npw BbIHY>XOEHHOM NonepevyHoM OMblBaHMM OOUHOYHON TPYyObI.

44 | TennooTaaya Npu nonepeyHoM OMbIBaHWM KOPUOOPHOTO MyuyKa.

45 TennooTtgava npu cBOOOAHOM ABVXEHUM KUOKOCTW.

46 PexxvmMbl npn KMNEeHUN XnakocTh B 6onbLiom o6bEME.

47 O6o6bwatouee ypaBHeHme CTioWwmMHa Npy KUNeHUN B 60MnbLLOM 06BHEME.

48 PexxuMbl Te4eHna BocxoasLero AByx@gasHoro notoka 1 tensnootgada B HUX.

49 O6o6bwatouee ypaBHeHne CtepMmaHa npu kuneHum B Tpybax.

50 Pexxnmbl TE4EHNS NPU FPaBUTALMOHHO CTeKatoweM AByXdasHOM NOTOKe B BepTuKamnbHbIX Tpy6ax u
TennooTtaada B HEM.

51 TepMquCKme conpoTmneneHna npu KoHgeHcauumnm 4YncToro napa.

52 TepMquCKoe conpoTtueneHne KOHOEHCATHOWN NMEHKM

53 3akoH NnaHka.

54 3akoH BuHa.

55 3akoH CtedhaHa-bonbumaHa.

56 3akoH Kupxroda.

57 3akoH JlambeprTa.

58 JlyuncTein TeNNooOMeH Mexay TBepAbIMU TeNnamu.

59 JlyuncTein TennoobmeH Mexay Ternamu ¢ NpYMEHEHWEM 3KPaHOB.

60 JlyyeuncnyckaHue rasos.

61 Tenno- n maccoobMeH B ABYXKOMMOHEHTHbIX cpeAax. OCHOBHbIE MOHATUS U 3aKOHBI.

62 KoadhmumneHT TenNonpoBOAHOCTU ra3oB, XXUOKOCTEN, METaNOB 1 CTPOUTESbHBIX MaTepurarnos.

63 Onddy3nMOoHHBIN NOrpaHNYHBIN Crow. AHanorMsi NPoLEeccoB TeNNoobMeHa n maccoobMeHa.

64 TennooTtaaya npv nonepeyHoM oMblBaHUN OQUHOYHON TPYObI.

6.3.2 TunoBble TecToBble 3a4aHUA
He npegycmoTpeHo

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHuA (3aga4umn, Kencbl)

1 BbluMcnutbe NROTHOCTb TEMMOBOrO MOTOKa Yepe3 MMOCKYld OAHOPOAHYK CTEHKY, €eCnu CTeHKa
BbINOMHEHAa 13 cTanu

A=40 BT/(m+0C), TonwuHa cteHkn 6=50 MM, TemnepaTypbl

CTEHKM nogaepuBaroTcs noctosiHHbiMK t1 =100 0C, t2=90 0C

g=AM{Mt1-1t2)/08 =

= 40+(100-90)/0,05=8000 B1/mM2

2 OnpegenuTe pas3HOCTb TemnepaTyp Ha MOBEPXHOCTAX npobkoBon cTeHku A=0,07 Bt/(m:0C),
TonwmHomn =50 MM nNpu NIOTHOCTU

TENMoBOro notoka 4Yepes Hee q =70B1/m2

At =q+8 /N = 700,05/0,07=50°C




6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

Bpemsi Ha NoaroToBKy ycTHOro oTBeTa — 45 MUHYT. B 370 Bpemsi BXoAMT MOArOoTOBKa OTBETA HA TeOpeTUYeckue
BOMPOCbHI U peLLeHME NPaKTVKO-OPUEHTUPOBAHHOTO 3adaHus

7. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
7.1 Y4yebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika

7.1.1 OcHoBHas y4yebGHas nutepaTypa

B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHoe nocobue Hayku P®, BLUTO 2016 od.ru/metod/kpte/19.

cnierynta. — Crie.: pdf
BWT3 Cnerynta

B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar

Y.2.: yyebHoe nocobue Hayku PO, BLUT3 2017 od.ru/metod/kpte/20.

crnerynTta. — Cno.:
BLWITS3 Crerynta

pdf

7.1.2 lononHuTenbHasa y4yebHaa nutepartypa

B.H. Benoycos [ gp.] | TennomaccoobmeH [TekcT]:
y4yebHo-meToauYecKoe
nocodbve pAans BbINOSIHEHUS
nabopaTtopHbIx paboT

http://www.nizrp.nar
od.ru/metod/kpte/11.
pdf

M-Bo o6pasoBaHus n
Haykn P®, CN6IrTYPI. — 2014
Cne.: CrerTypri

B.A. Cycnos Mporpamma M KOHTPOSbHbIE M-B0 0BpPasOBaHUS! http://www.nizrp.nar
e accoomom (1| vy P CIOTTYEN — | 2015 [gdrumetodhote/io
] Cne.: CrerTypri
B.A. Cycnos TennomaccoobmeH [TekcT]: M-Bo o6pasoBaHus 1 http://www.nizrp.nar
y4yebHoe nocobue Hayku P®, CMNGITYPI. — 2008 od.ru/teplomassoob
Cne.: CrerTypri men.htm

7.2 MNMepe4veHb NpoceccnoHanbHbIX 6a3 AaHHbIX U MHPOPMAaLIMOHHO-CMPABO4YHbLIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbIi pecypc]. URL: http://nizrp.narod.ru

7.3 NMepe4veHb NULEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMoro NnporpamMmHoro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

7.4 OnucaHue maTepuarnbHO-TEXHUYECKOM 6a3bl, He06X0AMMON AN OCYLECTBIEeHUs obpa3oBaTenibHOro
npouecca no AucumMninHe

Ayauntopus OcHallieHve

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA 4 P A

ayauTopus




YyebHas aygutopus

CneunanusupoBaHHasi Meberb, gocka

A-205

J'Ia6opaTopr|e YCTaHOBKU AnA nccnenosaHmaA npoueccos TennoobMeHa B XXMAKOCTAX U rasax

A-207

JlabopaTopHble YCTAHOBKM ANS  UCMbITAHUSI  Pa3NUYHbIX  KOHCTPYKUMIA  TEMNOOOMEHHbIX
annaparoB, nabopaTtopHas ycTaHoBka TenmnocHabxeHne ¢ MIICO, nabopaTopHbIi CTEHA MO
nccnefoBaHWio TEpMOAVHAMUYECKMX NPOLECCOB




