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Pa6oyas nmporpamma coctasiena Ha ocHoBe @I'OC BO - H6akanaBpuat 1o
narnpasiieHuto moarotoku 08.03.01 CrpourenscrBo (mpruka3 MunobpHayku Poccun ot
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PaGouas mporpaMma paccMOTpeHa 1 000peHa Ha 3acelaHuH Kadeapsl
VpOaHUCTHKY 1 HH)XXEHEPHBIX CHCTEM
15.01.2025, npoTokon Ne 6

3aB. kadenpoi M.M. CypoBuoB

N

PaGouast mporpamma ono6pera Metoaudeckoit komuccueit MCAul

04.02.2025r., mpoTokoi Ne 3 Q/
[Ipencenarens M.M. CypoBuos
e
Pabowas mporpamma cocTasiieHa:
CT. penoaBatens kapenpsr YuldC W‘ E.B. ba3anoBa
4
Penenzent:

ucronuuTeNbHEI qupektop OO0 "Meram" , kaH/. TeXH.HayK I'.A.IlaBnoBa



JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4e0HOM IOy Ha 3acefaHuu Kapeapsl YPOaHUCTUKU U UHKCHEPHBIX CHCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoii M.M. CypoB1oB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3acefanuu Kapeapsl YpOAHUCTHKU M WHKCHEPHBIX CUCTEM

[Iporokonm ot 20 1. Ne

3aB. xadeapoii M.M. CypoB1oB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuu Kageapsl YpOaHUCTUKU U MHXKEHEPHBIX CUCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl YPOAaHUCTUKHA U MHKCHEPHBIX CHCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHMSI TUCHUIUIMHBI «TeopeTrnueckre OCHOBBI TEIJIOTEXHUKU
(TexHu4eckasi TepMOJMHAMUKA U TEINIOMacCOOOMEH )» SIBIIsieTCSl (JOPMUPOBAHUE Y CTYIEHTOB
npodeccuoHanbHbIX 3HaHUN B 007acTi  (PyHAaMEHTaIbHOTO U3YYEHUSI OCHOB TEXHHUUECKOMN
TEPMOJUHAMUKH, TETNIOTEXHUKHU U TEIJIOMacCOOOMEHA; a TaK)Ke CIIOCOOHOCTh pelaTh
WMHXEHEPHBIE 3a/1a4M ¢ TOMOIIbI0 MATEMAaTUYECKOTO armapaTa BEeKTOPHOU anredpsl,
aHAJIMTUYECKON T€OMETPUH U MAaTeMaTUYECKOTO aHaTN3a.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunnuna TeopeTnyeckue OCHOBBI TEIUIOTEXHUKH (TEXHUUECKas TEPMOIUHAMUKA
Y TEMJIOMAacCOOOMEH) BXOJUT B 00s13aTEIBHYIO YacTh Y4eOHOTO I1aHa 00pa3oBaTeIbHON
MIPOrPaMMBlI.

JIist u3y4deHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS JUCIUILINH/ MPAKTUK:

Maremarunka

®dusuka

Xumust

CrpoutenpHas puszuka

3uanus (yMEHUS, BJIQJICHUS), IOTYICHHBIC IPU U3y4CHUU JTAHHOUN JTUCITUTUTHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

I'eneparops! Temna

Bentunsanus

LleHTpanu30BaHHOE TEIUIOCHAOKEHUE

KonaumuonupoBaHue Bo3ayXa U X0JI0I0CHA0KCHHE 3TaHUN

TemomaccooOMEHHBIE MPOLIECCH B TEIJIOBOM 000pPYI0BaHUU CUCTEM
TEIIOra30CHA0KEHHS U BEHTUIISIIINH

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IVIAHMPYeMble pe3yJIbTaThbl 00yueHHus

B pe3ynbrate ocBoeHuUs ucHMIIMHBI (Moyisi) «TeopeTuueckue OCHOBBI
TEIMJIOTEXHUKH (TeXHUUYECKasi TEPMOIMHAMUKA U TETJIOMAacCOOOMEH )» 00ydaroLuiics
JIOJKEH 00J1a/1aTh CIeAYIOIIUMU KOMITeTeHIIUAMU:

KO)I HHIUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemath 331241 MpohecCUOHATLHOMN eATEIbHOCTH Ha OCHOBE
HCIIOJIb30BaHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIIK-1.1 Omnpenensier XapakTepUCTUKU (U3NUYECKOTO M XUMUYECKOT0 IIpoiecca
(s1BJI€HHUA), XapaKTEPHOTo AJ1sl 00BEKTOB MPOPECCHOHATBHON
JeSITEIbHOCTH, Ha OCHOBE TEOPETUUYECKUX U SKCIIEPUMEHTAIbHBIX

HUCCIEeN0BaHuN

OIIK-1.2 Hcrnons3yeT TeopeTHYeCKre OCHOBBI TEXHUYECKHUX HAYK JJIS
IIPUMEHEHNS NHHOBAIIMOHHBIX TEXHOJIOTMI HA peaIbHbIX CTPOUTEIBHBIX
00BEKTOB

OIIK-1.3 Pemaer nHkeHepHbIE 3a/1a4U C IIOMOIIBIO MATEMAaTUYECKOT0 armnapara

BCKTOpHOfI aJ'IFC6pLI, aHaJIUTHUYECKOMH TCOMCTPHUU U MAaTCMAaTUUICCKOT' O
aHajin3a




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)
OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 4 3adeTHbIX enunull 144 akaj. 4acoB, B TOM

qHCIIe:
— KOHTaKTHas pabora — 76,1 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosITenbHas pabota — 32,2 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas 5 o
KOHTaKTHas paboTa = ®dopma Tekyero
o 5 X
5 B aKaJl. 4yacax 3) Bun KOHTPOJIA
Pasnen/ Tema 3 ( A ) E R . P Kon
g & © | camocrosTenbHON |  yCIIEBa@MOCTH H
JTUCLUTUTAHBI 3 g o . | xommerenyu
O g g padoThI TIPOMEKYTOYHOM
Tex mal. | mpakT. Z2'S aTTeCTaluu
3aH. 3aH. | O &
1. 3aKOHBI TEPMOJUHAMHUKH
1.1 IlepBblii 3aK0H
tepmonuHaMuku. [Tonarue
paboTHI B TEPMOIMHAMUKE,
MOHSATHE TEIUIOTHI IIpoLecca.
Terutora n pabora Kak
(hopMBI TIepeaauy SHEPTUH.
OKBHMBaJICHTHOCTh TETLIOTHI
U paboTel DOpMYIHUPOBKHU U
P PMYTHD CamocrosTenpHOE
aHanuTH4eckas popma
u3y4ye-Hue
MIEPBOTO 3aKOHA .
y4eOHO
TEPMOINHAMUKH TEDATYDAL
DHranenusa. AHAIUTHYECKOE patyp OIIK-1.1,
Brinmonnenne o
BhIpaXEHHE TIEPBOTO 3aKOHA 2 2 2,2 YcTHBIN Onpoc OIIK-1.2,
JOMaIIHUX
TEPMOJMHAMUKY Yepe3 N OIIK-1.3
3agaHui
SHTANBINIO. AHAIN3
INoaroroska k
TEPMOJIMHAMUYECKUX
AyAUTOPHBIM
MIPOLIECCOB U3MEHEHUS
5 3aHATHUSAM
COCTOSIHUSI U/ICANTBHOTO Ta3a
Ha OCHOBE ITEPBOTO 3aKOHA
TepMoArHaMuUKH 30-
XOPHBIH, H300apHBIH,
HU30TEPMUUECKHUH,
arabaTHBIH,
MOJUTPOIHBIN
TIPOLIECCHI
. CamocrosTenpHOe
1.2 Bropoii 3akoH
n3yve-Hue
TepMoiuHaMUKd OCHOBHBIC N
(hOpMyIMPOBKY 3aKOHA, UX yaebHoi
d)MEHIiIeCKII)/H?I CMBICI CB;BI) c JTHTCPATYPHI OIK-1.1,
HOHHITOM eI?ICTB;/m 4 2 4 Brinmonuenne VYeTHbli ompoc OIlK-1.2,
PHHL A . IOMAIITHUX OIlK-1.3
TEXHHYECKUX YCTPOHCTB .
3aJaHui
LUK TEIIOBOTO IBUTATEIS,
[ToaroroBka k
TEIIoTa ¥ paboTa UKIIA,
AyJAUTOPHBIM




tdhopmynupoBku Ilnanka u
OcTBanbpaa, TepMUYECKUAN
KITJ. ®opmymnupoBka
Kiaysuyca u mukon
XOJIOUIIBHOHN YCTaHOBOK.
Iukn Kapno, onpenenenue
tepmuueckoro KIII.
Teopema Kap-no.
Outponus. T-S -
Jquarpamma (TeruioBas
nuarpamma) OCHOBHEIE
MPOIIECCHl B KOOpAUHATAX T -
S. AmnanuTHYecKoe
BbIpa)KEHHE BTOPOT'O 3aKOHA
TTonsarue 00 skceprud .

3aHATHAM

HUroro no pazneny

6,2

2. CBoiicTBa pealibHBIX PabOYHX

BCIICCTB U OCHOBHBIC
TCPMOJANHAMHUYICCKHNE TPOLECChI

2.1 Kosdpdunuenr
C)KMUMaeMOCTHU KaK
XapaKTepUCTHKA
«pearbHOCTH» ra3a,
H30TEPMBI PEaJIbHOTO r'a3a B
KOOpJMHATax Z,p,
KPUTHUYECKUE MTapaMeTpHI.
Vpasuenne Knaneiipona-
Kumaysuyca. Temmmora
(hazoBoro nepexoxa.
TIpuHIMIIBI TOCTPOCHUS U
XapakTepHble 0COOCHHOCTH
h-s mrarpaMmer BOISHOTO
napa Y IeNbHbIH 00beM,
SHTAJBIIHS M SHTPOITHS
BOJIBI, BII&YKHOTO, CYXOTO,
HACBIILICHHOTO "
MeperpeToro napa.

CaMOoCTOSITEIbHOE
H3yUCHHE
y4eOHO
JIUTEPATypPhI

VYerHbIi onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.2 BrnakHbIi BO3IyX.
YpaBuenue Ban-nep-
Baansca
TepMoanHaMuveckue
rapaMeTpsl BOJBI U
BoJsiHOTO Mapa. IIpouecc
mapooOpa3zoBaHusi B P-Vu T
-S nuarpammax JKuaxocTs B
COCTOSIHUM HACBILICHUS U
CyXOH HacCBIIIEHHBIH Nap
Brnaxxnsiit nap, creneHs
cyxoctu napa Ileperpersiit
nap. DHTaNbINS BIaXKHOTO
Bo3ayxa H-d quarpamma
BJIQXKHOTO BO3/yXa -
TIPUHIUIIBI TOCTPOCHHUS,
XapakTepHbIE 0COOCHHOCTH,
olnpeJiesieHle TapaMeTpoB.

CamocrosiTenpHoe
n3ydyeHue
y4eOHO
JINTEPATYpPBHI

VYcTHbIi onpoc

Wroro no pazneny

3. TepMoarHAMUKA TIOTOKA.

3.1 Ucreuenue rasza us
npoctoro coruia. [Tepexon
yepe3 CKOPOCTh 3BYKa,
KPUTHYECKUE TTAPaMETPhI
Hcreuenne naeanpHOro

CaMoCTOSITEIbHOE
H3y4YCHHE
yaeOHOI
TUTEPaTypHI
Brimonaenne

VYeTHBIl onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




ra3a 4yepes coruio JlaBas.
HpoccenupoBanue ra3os u
napoB Puznyeckas
CYIIHOCTB TIpoliecca
JpOCCETH-POBAHUS

M3meHneHnue napaMeTpoB B JIOMAIIHUX
MPOIIECCe JPOCCEINPOBAHUS. 3aJaHui
MNHrerpanbHbIil 1poccens- ITogroroBka k
spdexr. Temneparypa ayIUTOPHBIM
WHBEPCHH, KpUBas 3aHATHIM
uaBepcun  [Iporecc
JIPOCCEINPOBAHUSI BOJISHOTO
napa [IpakTiueckoe
HCIIOJIb30BaHKE TIpoliecca
JIPOCCEINPOBAHHUS.
3.2 TepMOgUHAMHUYECKUIHA
aHaJu3 Mpolecca CKaTHA
ra3oB B KOMIIpEccope.
CamocrosTensHoe
M3orepmmueckoe,
U3y4YeHHE
annabaTHOe, OJIUTPOITHOE N
y4eOHO
ckarue. Yuer paboThl TEDATYDEL
TIPOTAIKUBAHHS. patyp OIIK-1.1,
N Brimonnenne .
MHoroctyneHuaThIi YcTHBIH onpoc OIIK-1.2,
JIOMAIIHUX
kommpeccop. OmnpezesneHue N OIlK-1.3
MOIITHOCTH HPUBOJA SaAaHuH
p [TonroroBka
kommpeccopa M3zobpaxerne
ayJUTOPHBIM
TEPMOJIUHAMUYECKOTO
3aHATUAM
aHasu3a paboThI
KoMIpeccopa Ha p-V, T-S
JUarpaMmax .
Wroro no pazneny
4. ITukiIbl  TETUIOCUIIOBBIX,
XOJIOIMJIBHBIX YCTaHOBOK M
KOMIIPECCOPHBIX MAIINH
4.1 Iukisl HOPIIHEBBIX
JBC. Tepmuueckuit KIT[]
LUKIa. MeTobl TOBBIIEHUS
3G deKTUBHOCTH
nopirHeBbIX JIBC. Luxier
TTY. - HpuruunuansHas CamocTosaTenpHOe
cxema u SEVICHIE OIIK-1.1,
TEPMOIUHAMHYECKUHN UK };[%Hoﬁ YerHBIi onpoc OIIK-1.2,
I'TY c nonBonoM TemaoTel i OIlK-1.3
JIUTEPATyPHI
TP IOCTOSIHHOM JIaBJICHHH.
VYyer nHeoOparumocTu
TIPOLIECCOB CKATHUS U
pacimpenusi. Metoisl
MOBBILICHUS TEPMHUYECKOTO
KIATTY
CamocTosaTenbHOoe
4.2 1IMKJIBI TapOCHIIOBBIX
H3y4YeHHE
ycraHoBoK. Cxema IITVY. N
yueOHOM
IIpunnunuansHast HTEDATYDRL
BO3MO>KHOCTbH peasln3aliuu patyp OIlK-1.1,
Brimonuenne o
nukna Kapa. [ukn Perkuna, IOMALLIHIX VYcrHbIl onpoc OIIK-1.2,
ero nzorepmuueckuii KIT/I. N OIIK-1.3
3aJaHui
MeToapl MOBBILIEHUS
[Toaroroska k
tepmuueckoro KIIJI nukna
ayJUTOPHBIM

Penkuna. [{ukin co

3aHATHAM




BTOPUYHBIM IIEPErPEBOM
napa. [uki ¢
pereHepaTuBHBIM
MOIOTPEBOM MUTATEIHEHOU
BOABL. TepMOaMHAMUYECKUI
aHaJIN3 TeIUIOPHUKALIMOHHON
YCTaHOBKH

4.3 1IuKIBI XOJ0IUIBHBIX
ycTaHOBOK. OOpaTHBIH UK

Kapno. [ToBeimenwne CamocTosaTenpHOe

3G GEKTUBHOCTH IMKIIA H3yUYCHHE

BO3YLIHON XOJOIHIbHOMN y4eOHOi

YCTAHOBKH IIyTeM JIUTEPATypPhI OIK-1.1,

UCTIOJIb30BaHUSA Brinonnenue VeTHBIi onpoc OIK-1.2,

pereHepanuy TerIoThI. JTIOMAIITHUAX OIK-1.3

IIpunnmmn neiictBus, cxema 3aJaHui

¥ TePMOJMHAMHUYECKHI IMoaroToBka k

LUKJI TEIJIOBOTO HACOCA. AyAUTOPHBIM

VYcraHoBKa it 3aHATHUSIM

COBMECTHOTO IMOJTY4EHUS

TEIUIa U X0JIOJ1a.

Hroro no pazneny

5. Tlepenoc TemnoBoi sHEpTUN

5.1 Onpenenenue mpomecca ITouck

TerrooOMeHa, Crroco0bl JTIOTOJTHUATENHHOM

nepeHoca Tera. uH(OpMaIH 110

TennonpoBoHOCTS, 3a/laHHON TeMe

KOHBEKTHBHBIH TEIUIO0OMEH, (pabota c

TEII000MEH U3ITy4eHUEM, oubnnorpaguuec OINK-1.1

CJIOKHBIN TETIOOOMEH. KHM YcTHBIN Onpoc OHK-lI 2’

TemnepartypHoe mone, MaTepuanamu, '

H30TePMHYECKast CTIPaBOYHHUKAMH,

MTOBEPXHOCTbH, TPAAUCHT KaTaJoTaMH,

TeMIIePaTyPBbl, TEIUIOBOM CIIOBapsMH,

IIOTOK, IINIOTHOCTh OHIMKIIOIICAUSIMHA

TEIJIOBOTO MOTOKA. )

5.2 3akon dypre.

TerutonpBoIHOCTE cpe.

JuddepenunansHoe

ypaBHEHHE

TEIUIONPOBOIHOCTH.

VYcaoBus 0IHO3HAYHOCTH.

I'panuynblie ycnoBus

[IEPBOIo, BTOPOro U

TPeThero poaa.

TermmonpoBoAHOCTh MPH S —

CTallMOHAaPHOM  PEXHME. AVIUTOPHEIM Vet ompoc OIIK-1.1,

TenmonpoBogHOCTE B o P P OIlK-1.2

IUIOCKOH CTEHKE MPU SAVTHAM

FpaHI/I‘{HBIX YCJIOBHUAX

nepBoro Poaa.

MMHOTOCIOHAS CTEHKA,

TEePMHUYECKOE

CONPOTHUBIICHUE

TEIUIOTPOBOIHOCTH.

TennmonpoBoIHOCTD

HMIHHIPUYIECKON 1

1apOBOM CTEHKHU.

5.3 TenonpoBOJHOCTD PU CamocrosTensHoe N OIIK-1.1,
YcTHBIi onpoc

TPAaHUYHBIX YCIIOBUIX H3y4e-Hue OIIK-1.2




TPeThero poxa.
Kosdduruent
TEIUIOOTAAYH, TSPMHIECKOE
CONPOTHUBIICHUE
TEIJIO0TAAYH.
Tenmonepenaua,

K03 GUIUEHT
Teonepenayy,
TePMUYECKOE
COTIPOTHUBIICHHE
TeIIonepeaadH.
Kputuueckuit tuamerp
[IWJIMHAPUIECKON CTEHKH.
TIpUHIUIIBI TEXHUKO-
IKOHOMHYECKOTO Pacyera
TETUIOBOM N30JIIIUH
TPyOOIPOBOIOB.
Tenmonepenaua aepes
OpeOPEeHHYI0 CTEHKY Kak
METOJl HHTeHCH(UKALIUH
mporiecca TeroooMeHa.

yueOHOM
JTUTEPaATypPHI
Brimonnenue
JIOMAaITHUX
3aJIaHUHA
ITogroroBka k
ayJI-TOPHBIM
3aHATHAIM

Wroro no pazneny

6. HecranuonapHas
TEIIONPOBOAHOCTS.

6.1 ITocTaHoBKa 3a7a4 U
AHAJTUTUYECKUN METOL
pacueTa TeMIepaTypHOTro
10J1s1 OECKOHEYHO
IUTACTHHBI TIPY TPAHUYHBIX

TTouck
JIOTIOJTHUTEIILHOM
UH(pOPMAIUU 10
3aaHHON TEME

YCIIOBHSAX TPETHETO Poja. (pabota c
AHanu3 perieHus Jyis oubnuorpagpuec OIlK-1.1,
TPeeIbHBIX CIyYaeB Mo KHMH YcTHBIN onpoc OIlK-1.2,
BeNn4MHe uncia buo; MaTepHagaMy, OIIK-1.3
HaIpaBJIIsIoIIas TOYKa U CIPaBOYHHUKAMH,
npUOIKEHHAS KPUBast KaTaJloTaMH,
TEMIIEpaTypHOTO TIOJIS. CIIOBapsIMH,
OmnpeneneHue TeIIoTHI, SHIUKIIOTIE TUSIMHU
OTJAaHHOM INIACTUHOH B )
HECTallMOHAPHOM TpOIIecCe.
6.2 Pacuer
ITouck
HECTallMOHAPHOTO .
JIOTIOJTHUTENILHOU
TEMIIEpaTypHOTO TI0JIS B
. UH(OPMAIHH 10
IITMHIPE OECKOHEYHOI o
. 3aJJaHHON TeMe
JUtnHBL. OnepanyuoHHbIH
(pabora c
METO/ PEeUICHUs 3a1a4
. oubnmmorpadyec
HeCTallMOHApHOU " OIIK-1.1,
KAMH VYcTHBIA onpoc
TEIUIONPOBOAHOCTH. MeTo OIlK-1.2
MaTepHaIaMu,
pacdeTa HeCTalMOHAPHOTO
CIPaBOYHHKAMH,
TEMIIePaTypHOTO OJIs ISt
KaTaJloTaMH,
TeJ KOHEYHBIX Pa3MEpOB.
CIIOBapsIMH,
Bnusinue uncna @ypre Ha
SHUMKJIONEIUSAMHU
TEMIIepaTypHOE TOJIE TIPH )
HECTAI[HIOHAPHOM PEKUME.
HWroro no pazaeny
7. KOHBEKTHBHBIH TEIIOOOMEH
7.1 OCHOBHBIE MOHSTHSL. CamocrosTenpHOe
KoHBeKTHBHBII TIepeHoC U3yveHHe
TEIUIOTHI, TNIOTHOCTh eOHoi .
’ i VeTHBIR onpoc OIIK-1.1
TEIJIOBOTO MOTOKA. JUTEPATYPHI
®opmyna HeroToHa- Boimonnenue
PuxmaHa 11 TemiooTaauu. JIOMAIITHUX




Tlonsarue o cBOOOIHOM 1
BBIHY)KJICHHO! KOHBEKI[HH.

JlamunapHBIN U 3aJIaHuN
TypOYIEHTHBIN PEKUMBI IToaroroska K
teuenuns. Cucrema ayJTUTOPHBIM
muddepeHIHaTbHBIX 3aHATHIM
YpaBHEHUH KOHBEKTHBHOTO
TEIIO00OMEH.
7.2 Teopus nogobus B
KOHBEKTUBHOM
TemnoobMeHe. TeopeMsl
noao6us. Teopus monoous
caK pYKOBO,I[CfBO < CamocrosTensHoe
palroHaIbHOMY H;qy:g;gge
MPOBEICHHIO KCIIE- I —
PHUMEHTAIILHOTO BhIOMHoHIE OIIK-1.1,
HCCJIEJOBAHHUS IIPOLIECCOB 2 2 4 TOMAIITHIX VYeTHBIH onpoc OIIK-1.2,
KOHBEKTHBHOI'O o OIIK-1.3
temtoooMeHa. [IpuHIUIBI HO;?%?;E; <
MoJIenupoBaHus, popma ayJUTOPHBIM
TIPECTABICHUS SAHSTHSIM
JKCHEPUMEHTATBHBIX
pe3yJIbTaTOB B BHJIC
ypaBHEHHUH 1MO100MS, Yrcia
moAo0us.
HWroro no pazaeny 4 4 6
8. TloaroroBka K ’K3aMeHy
CaMocCTOsATENBHOE

H3yUCHHE

yueOHOM OIIK-1.1,
8.1 IMoaroroBka K SK3aMeHy JTUTEPATYPBI DKk3aMeH OIlK-1.2,

Brimonnenue OIIK-1.3
JOMaIITHUX

3aJJaHu I
HWroro no pazaeny
Hroro 3a cemectp 36 36 32,2 9K3aMeH
Wrtoro mo gucrurinnae 36 36 32,2 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanu3zanus KOMIETEHTHOCTHOTO IOJIX0/1a PEAYCMATPUBAET UCIIOJIb30BaHUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHHUS 3aHATHI B COUYCTAHUH C
BHEAYyJH-TOPHON pabOTOM C 1eNbi0 (POPMUPOBAHUS U PA3BUTHUS MPO(PECCHOHATBHBIX
HaBbIKOB 00y-YaroIIMXCs.

[Tpu o0y4yeHuu cTyAeHTOB qucHUIUIMHE «TeopeTniyeckue OCHOBBI TEIUIOTEXHUKU
(TexHu-ueckas TEpMOAMHAMMKA U TEIIJIOMAaCCOOOMEH )» CIIEAYET OCYILECTBIATh CIEAYIOLINE
00pa30Ba-TeIbHBIC TEXHOJIOTHUHU:

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OpPTraHU3aIHIo
00pa3oBaTeNBHOrO MPOIIECCca, MPEINOIaralilyo IPIMYIO TPAHCISIIHUIO 3HAHUH OT
MPEIo1aBa-TeMsl K CTyAEHTY (IIPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIIEHO-
WJLTIOCTPATHUBHBIX METOZOB O0YUYCHHUS).

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTeprasa B
JUCLUIUIMHAP-HOM JIOTUKE, OCYLIECTBIISIEMOE ITPEUMYILECTBEHHO BepOaibHbIMU CPEICTBAMU
(MOHOJIOT TIpENO-/1aBaTelIs).

ITpakTHyeckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB
I10 NPEAJIOKEHHOMY aJIFOPUTMY.

2. TexHonoruu npod1IeMHOro o0yueHus — opraHu3salus o0pa3zoBaTebHOrO Mpoliecca,
KOTOpasi IpeaIoJaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/1aHNE YUEOHBIX
MPOOJIEMHBIX CUTYalU JJIsl CTUMYJIHMPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYJCHTOB.

@®opMbl yUeOHBIX 3aHATHH C HCIOJIB30BAHUEM TEXHOJIOTUN MTPOOIEMHOI0 O0yUYEHUSI:

[TpakTudeckoe 3aHsTHE B POpPME MPAKTUKYMa — OpraHu3aus yueOHo# padoThl,
HaIpaB-JICHHAs Ha PEIIeHNEe KOMIUIEKCHON ydeOHO-TIO3HABATEIILHOM 3a/1a4H, TPEOYIOICH OT
CTYJICHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HaHUH, TaK U MPAKTUUYECKUX HABBIKOB.

3. TexHOMOTHH MPOEKTHOTO O0yUEHUsI — OpraHu3airs 00pa3oBaTeNbLHOTO MpoIlecca B
COOTBETCTBHUH C aITOPUTMOM MOATAMHOTO PEIIeHHs MPOOIEMHON 3aJa41 UIIH BBITOIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO y4eOHO-TI03HABATEIbHYIO
JEeSTeNbHOCTh TPYIIIBI CTYJEHTOB, HAMIPABJICHHYIO Ha BBIPAOOTKY KOHIICTIIINHU, YCTAHOBIICHUE
1enei u 3agad, GOpMyIUPOBKY 0KHIAEMBIX PE3yIbTaTOB, OMPEACTICHUE MPUHITUTIOB U
METOJIMK PEIIeHHUs MO-CTaBJICHHBIX 3a/1a4, INTAHUPOBAHUE X0/1a PaOOTHI, MOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMHYIO pealn3aluio TIaHa paboThl, TPE3EHTALIUIO
PE3yNbTAaTOB pabOThI, UX OCMBICTIEHUE U PEQIICKCHIO.

4. IHTepakTUBHBIE TEXHOJIOTHH — OPTaHU3aIMsI 00pa30BaTEIBHOTO TpoIiecca,
KOTOpasi MpeoiaraeT akTHBHOE U HETMHEWHOE B3aMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE IMYHOCTHO 3HAUMMOTO /7Sl HUX 00pa30BaTeNbHOTO pe3yibTara.
Hapsiny co cnenmanm3npoBaHHBIMU TEXHOJOTHUSMH TAKOTO pOJa MPUHIUI HHTEPAKTUBHOCTH
MIPOCJIEKUBAETCS B OOJIBIIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

@DopMBbl YUEOHBIX 3aHATHI C UCMOIB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHIA:

CeMuHap-TUCKYCCHS — KOJUIEKTUBHOE 00CYXIEHHE KaKOro-Tu00 CIIOPHOTO BOIpOCa,
po0JIeMBbI, BBISIBJICHHE MHEHUH B TpyNIe (MEXTPYIITIOBON JUAJIOT, TUCKYCCHS KaK CTIOp-
JTAAJIor).

5. NadopManinoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHU —
opraHu3arus o0pa3oBaTeILHOTO Mpollecca, OCHOBAaHHAS HA TPUMEHEHUHN
CHeIMaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJl M1 TEXHUUECKUX CPEACTB pabOTHI C
uHpopmanuen.

®opMbl yUeOHBIX 3aHATHI C HCTIOIB30BaHUEM MH(GOPMAITHOHHO-



KOMMYHMKAIIMOHHBIX TEXHOJIOIHM:

Jlexuus-Bu3yanusanus — U3J0KEHUE COACPKAHMSI COIIPOBOXKIAETCS MPE3EHTaeEN
(memoHCTpanue yueOHbIX MaTepHajoB, IPEACTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUIecKux, ayJuo- U BUJCOMATEPHAIIOB).

[TpakTryeckoe 3aHsTHE B GOPME MPE3CHTAIIMH — MIPEJICTABICHHE PE3YyIbTATOB
IIPOEKTHOM WX UCCIEA0BATEIBCKOM NEATEIBHOCTH C UCIIOJIB30BAaHUEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB.

6 YueOHO-MeTOqUYECKOE 0O0ecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[TpencraBieHo B npuioxeHuu 1.

7 OueHo4YHbIE CPeCTBA J1JIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTAlNU
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe U CHMILTUHBI

a) OcHoBHas JuTEpaTypa:

1. Epodees, B. JI. Temnorexnuka B 2 T. Tom 1. TepmoanHamMuka u Teopust
TeruioooMeHa : yuebnuk ais By3os / B. JI. Epodees, A. C. IIpsaxun, I1. 1. CemeHoB ; moj
penakiueii B. JI. Epodeesa, A. C. IIpsaxuna. — Mocksa : M3natensctBo FOpaiit, 2020. —
308 c. — (Bwicmiee oopazobanue). — ISBN 978-5-534-01738-0. — TekcT : 351eKTpOHHBI# //
Oo0pa3oBatenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/448239 (nara
obpamienus: 15.04.2025).

2. JIamxkos, B. U. TeopeTndyeckne 0OCHOBBI TEIUIOTEXHUKHU: Yueb. mocoOue Juist By30B /
B.N. JIsmkos, 2-e u3a., ucnp. u gom. - M.: KYPC: UHOPA-M, 2019. -c: ui. - ISBN 978-5-
905554-85-8. - Tekcr : anextponnbiit. - URL: https://znanium.com/catalog/product/1002345
(mata oopamienus: 15.04.2025). — Pesxum gocTyma: 1o MOITHCKE.

3. Cemenog, 0. I1. OcHoBsI TetuIOMaccooOMeHa : yuebnoe nocodue / FO.I1. CemeHoB.
— Mocksa : UHOPA-M, 2021. — 246 c. — (Bwicmiee oopazoBanue: bakanaspuat). — DOI
10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1062001 (nmaTta oOpaiieHwus:
15.04.2025). — Pexxum focTyma: 1Mo MomICKe.

0) lonojiHUTeILHAS JIUTEPATypa:

1. Bunun, 0. B. Teopernueckue 0CHOBBI TEMIOTEXHUKU. TemmomaccooOMeH:
VYuebnoe nocobue / Buaun FO.B., Kazakos P.B., Konocos B.B. - Kpacnosip.:COVY, 2015. -
370 c.: ISBN 978-5-7638-3302-7. - Tekcr : anexkTpoHHBIH. - URL:
https://znanium.com/catalog/product/967810 (mata obopamienus: 15.04.2025). — Pesxxum
JOCTyMA: 10 MOIHUCKE.

2. SlnoBckuii, A. A. TeopeTnueckre OCHOBBI TETNIOTEXHUKU: Y4yeOHOoe rocodue /
SHoBckuit A.A. - Mocksa :Ct'AY - "Arpyc", 2017. - 104 c.: ISBN. - TexcT : 21eKTpOHHBIH.
- URL: https://znanium.com/catalog/product/975962 (nata obpamenwus: 15.04.2025). —
Pexxum noctyma: mo moamnucke.

3. 3eitnerauHoB, P. A. TenmoMaccooOMEH B djIeMEHTaX TEINIOTEXHUYECKOTO
O6opynoBanus. OCHOBBI TeIIoMaccooOMeHa : yueoHoe nmocooue / P. A. 3eliHeTIuHOB. -
Cankr-IletepOypr : CII6I'AY, 2020. - 215 c. - Tekcr : anexktporHsiid. - URL:
https://znanium.com/catalog/product/1902043 (mata obopamienus: 15.04.2025). — Pesxxum
JOCTYyTA: 10 MOIHUCKE.
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B) MeTtoanueckue yKazaHusi:

Hogsocenosa 0. H. TeriocHabxkeHne ¢ OCHOBaMH TEIUIOTEXHUKH : yaeOHOe Tocoowue /
1O. H. HoBocemnoga, I0. A. MopeBa. - Marautoropck : MI'TY, 2014. - 86 c. : ui., TabI1., CXEMBI.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/117. - Tekcr :
HEMOCPEACTBCHHBIN.

r) [Iporpammuoe odecneyenne u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne noroBopa CpoKk neicTBUS JIMIICH3UH
7Zip cB00OIHO pacnpocTpansemoe [10 0eccpovHO
Adobe Reader cB00OIHO pactpocTpansemoe I[10 OeccpodHo
FAR Manager cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
]é%arg;)e(p Mozilla cB00OOIHO pacnipocTpansemoe [10 0eccpouHo
bpaysep Yandex |cBoGoaHO pacnpoctpansemoe [1O 0eccpodHo

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bI JAHHBIX U I/IH(])OpMaIIHOHHI)Ie CIIPaBOYHbLIC CUCTEMbI
HasBaHue Kypca Cchuika
DsekTpoHHbIe pecypchl onbimorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web
https://www.rsl.ru/ru/4readers
/catalogues/

Poccuiickas 'ocynapctBennas oubnuoreka. Karanoru

HanuonansHas nHpOpMamOHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nHaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHHUUECKOE 00ecTieyeHNe TUCIUIUIMHBI BKIIOYAeT:

Jlex1MOHHbBIE ayAUTOPHUH: MYJIbTUMETUNHBIC CPEICTBA XPAaHEHHUSI, TepeIauu 1
npenacraBieHust uHGpopmanuu (MHTEpaKTUBHAS JOCKA B KOMILJIEKTE C MPOEKTOPOM U
KOMITBIOTEPOM); I€MOHCTPAIlMOHHBIE CTeH/IbI, TUTAKATHI, HATJISIIHBIE TTOCOOUS.

[TomerieHus Al CAMOCTOSITENIEHOM paOOTHI: TEPCOHANTBHBIE KOMITBIOTEPHI C TAKETOM
MS Office, Bbi-xo10M B IHTEpHET U ¢ OCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

Aynutopuu Ui MPaKTHYECKUX 3aHATUH, TPYNIOBBIX HHIUBUIYaTbHBIX
KOHCYJbTAIlNH, TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTaIllMu: I€MOHCTPAIlMOHHbBIE
CTEH/IbI, IJIAKATHI, HATJISAHBIE TOCOOHSI.

[TomenieHus A XpaHEeHUs ¥ MPOPHUIAKTUYECKOT0 00CTyKUBaHUS yueOHOTO
ob0opynoBanusi: lllkadsl u cremnaxku A XpaHeHUs] y4eOHO-METOAMYECKOH TOKYyMEHTAIIUH,
y4eOHOT0 000pY/IOBaHHS M Y4E€OHO-HATJISITHBIX TTIOCOOUH;

WHCTPYMEHTHl W 000pyIOBaHUE 711 0OCTy>KUBAHUS
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Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

Ilo oucyunnune «TeopeTnyecKkue 0OCHOBBI TEIJIOTEXHUKH (TeXHHYECKAs] TEPMOTUHAMHUKA U
TeIIOMAacco00MeH)» MPeyCMOTPEHA ayIMTOPHAS ¥ BHEAYIUTOPHASI CAMOCTOSATENIbHAsI paboTa
oOydaromuxcs. AyAUTOpHAs CaMOCTOSITENIbHAS paboTa CTYICHTOB IPEIIoiaraeT peneHue
MPAKTUYECKUX 33724 HA IPAKTUYECKUX 3aHATHUSAX.

AIIP Nel YcioBue 3aaa4u.

B Banne naxomautcs 400 i1 Boasl nmpu Temriepatype 30° C. U3 kpaHa BeITeKaeT ropsiyas Bojaa Mpu
60° C. Ha xakoe BpeMst HaJI0 OTKPBITh KpaH, YTOOBI yCTaHOBHJIACh Temmeparypa 35° C, ecnu 3a
OJHY MUHYTY U3 KpaHa BbITekaeT 10 j1 BosbI?
Jano:
V1=400 n, t1=300 C, t2=600 C, t=35¢, 10=1 mun, V0=10 i1, 1—?
Pemenne 3agaun:
W3nauanbHO B BaHHE HaxoauiIachk Boga oobemoM V1 npu remneparype tl. 3a uckomoe Bpems T U3
KpaHa BbITe4eT 00beM Bojibl V2 nipu Temneparype t2. B pe3ynbrare cMelnieHus u TermioooMeHa
YCTaHOBUTCS TEILIOBOE paBHOBECHE MpH TeMmeparype t.
3anuiiemM ypaBHEHHE TEIJIOBOTO OanaHca:
Q1=Q2
3nech Q1 — KoNMMYeCTBO TEIUIOTHI, MOJIydeHHOE BOJOK 00beMoM V1 npu HarpeBaHuu B
pe3ynbTare TermioooMeHa, Q2 — KOTUYECTBO TEIUIOTHI, OTJaHHOE BO0H 00beMoM V2 (koTopast
BBITEUET U3 KpaHa) IPU OXJIAXKJIEHUU B pe3ysbTare TeriooOMeHa. Pacnuiem koinyecTBa
TEIUIOTHI [0 U3BECTHBIM (OpMYyIIaM:
cml(t—tl)=cm2(t2—t)
m1(t—t1l)=m2(t2—t)
Macchl 3anuiieM Kak Ipou3BeAeHNE INIOTHOCTH BOJbI HA COOTBETCTBYIOIIUI 00bEM.
pV1(t—tl)=pV2(t2—t)
V1(t—tl)=V2(t2—t) (1)
Ecnu 3a equHMIly BpeMEHU U3 KpaHa BBITEKAeT OJAMHAKOBOE KOJIMYECTBO BOJBI, TO €CTh PACXO]
YKUJKOCTH BCET/1a OJIMHAKOBBIM, TO UMEET MECTO PABEHCTBO:
V0t0=V2t
V2=V0r10
[ToncraBuM Noay4eHHOE BbIpaskeHUE B paBeHCTBO (1).
V1(t—t1)=VO0rt0(t2—t)
OTkyna ucCKkoMoe BpeMs T paBHO:
1=V1(t—t1)t0VO(t2—t)
[TepeBeném oobemnl V u VO, a Taxoke Bpems 10 B cuctemy CU:
4001=0,4m3
101=0,01m3
Imua=60cC
YucneHHbIN OTBET K 3a/1a4€ paBeH:
1=0,4-(35—30)-600,01-(60—35)=480c

AIIP Ne2. YcioBue 3agaun:
Kenesnslii crepkeHb Maccolt 5 Kr, Harpetblit 10 550° C, omyckaetcst B Boy. CKOJIBKO TEIIOTHI

€XKECEKYHIHO TepsieT CTep>KeHb, eciu 3a 10 MuH oH octhiBaeT 10 45° C?

AIIP Ne3. YcioBue 3agaun:



F 2

v
v v V1=2 n, V2=3 n, p1=400 xIla. Haiitu paboTy rasza, COBEpIICHHYIO B

nporecce 1-2-3 (cxeMa Kk 3aj7a4e MpuBeIcHa CIIpaBa).
Jano:

V1=2 n, V2=3 1, p1=400 xIla, p2=600 kIla, A—?
Pemenne 3anaum:

= 7:////12» V

Z

paBHa cymMMe paboT ra3a B mporieccax 1-2 u 2-3.

Pabora raza A, coBepiieHHas B nporecce 1-2-3,

o A=Al-2+A2-3 (1)

[Tpouecc 1-2 — uz06apHbIif, mo3TOMY paboTy raza A1l—2 B 3TOM mpoIliecce ciaenyeT UCKaTh 1o
Takoi popmyre (4rcaeHHo padoTa paBHa MIoMaan GUrypsl o rpadukom mpoiecca, Ha cxeMe K
pEUIeHUI0 — 3aIITPUXOBAHO):
Al—2=pl(V2—V1)
[Tpomecc 2-3 — u30X0OpHBIH, padoTra raza A2—3 B 3TOM MPOIIecce paBHA HYIIIO, TaK KaK a3 He
U3MEHSET CBOEro oobeMa (Tuiomaas GUrypsl o rpaukoM 3TOro npoiiecca B KoopauHarax p-V
TaK)Ke paBHA HYIIIO).
A2—3=0

B utore popmyna (1) npumer Takoii BuI:

A=pl(V2—V1)
[TepeBeném oobemsbl Taza V1 n V2 B cucremy CU:

2n=2-10—3m3

31=3-10—3m3
[Tocuntaem oTBeT:

A=400-103:(3-10—3—2-10—3)=400/1x
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OuneHoYHBIE CpeCTBA A/ MPOBEIeHUs] POMEKYTOUYHOM aTTecTAlNU

Koxa
NHaukaTop 10CTHKEHHS
HHANKAT OueHo4yHbIE CpeCcTBA
opa KOMIIeTeHIIHH

OIIK-1: CrnocoGeHn pemarh 3agauu MpodhecCHOHATBHON NIEATEIHOCTH Ha OCHOBE HCIIOJIb30BAHMS
TEOPETHUYECKUX M TMPAKTUYECKUX OCHOB €CTECTBEHHBIX W TEXHUYECKHMX HAyK, a TaKxke
MaTEMaTHYECKOro anmnapara

OIIK-1.1:

Ormpenenser XapaKTePUCTUKU
(GU3NYIECKOTO M XUMHYECKOTO

npouecca (stBIEHUS),
XapakTEepHOro JyIsi OOBEKTOB
podeCCHOHAIBHOM
NEeSATEIbHOCTH, Ha  OCHOBE
TCOPECTUUCCKUX nu
AKCIICPUMEHTAIIbHBIX
HCCIICIOBAHU I

TeopeTuueckune BONPOCHI:
1. OcHoBHbIC MTOHATHS U onpeaeneHus. O0mue
MOHSTHUS TEIJIONPOBOAHOCTH, KOHBEKIIUH,

U3JTY4CHUSI.

2. 3akon Dypebe.

3. JluddepennuansHoe ypaBHEHHE
TEIUIOPOBOAHOCTH.

4. KoadduiueHT TenionpoBoHOCTH.
5. YcaoBusS 0JHO3HAYHOCTH.
6. TermmonpoBOAHOCTH OJHOCIOMHOMN IIJIOCKOM
CTCHKH.
7. TermmonpoBOIHOCTh MHOTOCIIOMHOH TIOCKOM
CTCHKH.
8. TemnonpoBoHOCTH OJHOCIOMHON
UUATUHIPUYECKONU CTEHKH.
9. TemmonpoBoIHOCTH MHOTOCIOMHOM
UUAJTUHIPUYECKOU CTEHKH.
[TpumepHbIe 3a1a4u:
IIpumepl .
B Gartapero BOASHOTO OTOILICHUS BOJIA TTOCTYIIAST MIPH
80 °C mo Tpy6e mioniaapio nomnepeyHoro ceuenust S00
MM €O CKOpocThio 1,2 cM/c, a BBIXOAMT U3 Oatapeu,
nmMes remnepatypy 25 °C. Kakoe KoIm4ecTBO TEMIOTHI
MOJTy4aeT OTalIMBaeMOe TIOMEIIECHHE 32 CYTKU?
Jano:

t,=800 C, $=500 mm?, v=1,2 cM/c, t,=250 C, =1 cyr,
Q-2

IIpumep 2. Ilo cranbHOM TpyOe ¢ BHYTPEHHUM
nuametrpom d; = 210 MM 1 BHEIIHUM JuaMeTpom dp =
224 MM, Teder ra3 co cpennen reMrepatypoit Ty =
700 °C. Koa¢duiumeHT TeronpoBoHOCTH MaTepraia
TpyOs! A = 40 B1/(M'K), a ko punment Temnooraaun
OT rasa K ctenke oy = 70 BT/(MZ'K). Cuapyxu TpybOa
OXJIAKJIAETCS BOJOM CO CpeHer TeMIieparypoit Tyo =
170 °C, k02 PUIHEHT TEMIOOTIauM OT CTEHKHU K BOJIE
a2 = 3000 Br/(M*K).

Onpenenuts TMHEHHBINH KO3 HUITUEHT
TETUTOTIEpEeIavd OT Ta3a K BOJIC ¥ IMHEHHYIO
IUIOTHOCTb TEIUIOBOTO NoToka. Haiitu Temneparypsl
Ha BHYTPEHHEH U BHEUTHEH MOBEPXHOCTU TPYOBI.




OIIK-1.2:

Hcnonb3yer  Teopernueckue
OCHOBBI TEXHUYECKUX HAYK IS
MPUMEHEHUSI WHHOBALMOHHBIX
TEXHOJIOTMM  Ha  peaJIbHbIX
CTPOUTETBHBIX 00BEKTOB

Teoperuyeckne BOnpocol:

[TonsiTne Tenmonepenaym.

2. Tennomnepenayda MmIOCKOH OJHO- U
MHOT'OCJIOMHOW CTE€HKH.

3. Temnomnepenadya oaHO- © MHOTOCIOHHOM
UUAJIUHIPUYECKONU CTEHKH.

4. Kputnueckuil JuameTp HUINHAPUYECKOU
CTEHKH.

5. IlpuHIunel pacyera TeMIEpaTypHOro MOJIS B

peOpUCTOI CTEHKE.

WuTeHcudukaiys mporeccoB TeriooOMeHa.

7. TloHsTHE HECTAIMOHAPHOMN
TEIJIONPOBOJHOCTH.

8. AmHanu3 pelieHus 3a7a4 HECTallMOHAPHON
TEIJIONPOBOJHOCTH JIJISl TIPEIETbHBIX
3Ha4YeHui uncen buo.

9. OmnepanoHHBIN METOJI PEIICHUS 331a9

HECTallMOHAPHOW TEIJIONPOBOAHOCTH.

Merton pacyeTa HECTAIIMOHAPHOTO

TEMIIEPATYPHOTIO MOJIS AJIs1 TE€1 KOHEYHBIX

pa3MepoB.

Ornpezenenne KoJIMYecTBa TEIJIOTHl B

HECTallMOHAPHOM pexuMe ( MIacTUHA.
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IIpumepHbIe 3a1a4u:

IIpumepl:
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7 2
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V1=1,5 i, V2=3,5 1, p1=4-10° I1a, p2=5-10° I1a.
Haiiti paboty raza B nporecce 1-2-3 (cxema,
MpUBEIEHHAS K YCIOBHIO 3a/1a4u, IPUBEJICHA CIIPaBa).
Jlano:

V1=1,5 i, V2=3,5 11, p1=4-10° I1a, p2=5-10° ITa, A—?
IIpumep 2. B koTiie Boga HarpeBaeTcs 3a CYeT
CKUTAHMS YIJIsI, TOJIIMHA CTEHKH KOTaa 0 = 20 MM,
TeMIeparypa JIMOBBIX Ta30B Ty = 1000 OC,
Temmeparypa Bobl T = = 200 °C. KooddurmenTsr
TEIUIOOTa4M OT ra3oB K cTeHke a1 = 100 BT/(MZ'K), oT
CTEHKH K Boze oy = 2000 BT/(MZ'K), a ko3 punueHt
TEIUIONPOBOJHOCTH MaTeprasia CTeHKU A = 50
Bt/(m-K).

B mporiecce skcmtyatanuu moBEpXHOCTh HArpeBa co
CTOPOHBI JIBIMOBBIX T'a30B MOKPHUIACH CIIOEM CaKH
ToNIHOU O = 1 MM ¢ kodhpuIeHTOM
tertonpoBogHoCcTH A = 0,093 B1/(M-K), 11 co cTopons!

BOJBI CJI0€M HAKHUITH TOJIIMHOM 8H =2MMHU
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KO3 PHUIUEHTOM TEIIONPOBOTHOCTH Ay = 0,93
B1/(mK).

Onpenenuts Temieparypsl Te; u Ty Ha MOBEPXHOCTSIX
CTEHKH YHUCTOI'0 KOTJa U INIOTHOCTh TEIJIOBOTO
notoka. OnpenenuTh MI0THOCTh TEIUIOBOTO MOTOKA C
Y4E€TOM OTJIOKEHUN Ha CTEHKAaX KOTJa U ONpPEAEIIUTh
yYMEHbIIEHUE TEIUIOBOM Harpy3Ku B IponeHTax. Hantu
TEMIIepaTypbl Ha IOBEPXHOCTSAX COOTBETCTBYIOLINX
CJIOCB TCI) Tcz, TC3, TC4.

OIIK-1.3

Pemmaetr uHXeHepHbIE 3a7a4u C
MOMOIIBI0  MaTEMaTUYECKOTO
amnmnapaTra BEeKTOPHOHN anreOphl,
AQHAJIMTUYECKON T'C€OMETPUU U
MaTeMaTUYECKOTO aHAJIN3a

TeopeTnyeckue BONMPOCHI:
[ToHsiTHE PETyNAPHOTO PEKUMA.
2. OCHOBHBIC MTOHATHS KOHBEKTUBHOTO
TEII000MeHa.
3. ®opwmyna HerotoHa - Puxmana 1uist pacueToB
MPOLIECCOB TEII000MEHa.
CBo0OOHAS ¥ BRIHY)KICHHASI KOHBEKITHSI.
['unponuHamuyeckas CTpyKTypa MOTOKa.
Hucno Pelinomnbaca.
6. Juddepennmanbupie ypaBHEHUS
KOHBEKTHUBHOT'O TEIJIOOOMEHA.
7. Teopus nogobus. Yucna mompoousi.
8. TeopeMmsl mogo0Us.
IIpumepHbIe 3a1a4n:

=

o s~

IIpumepl:

ol
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0 VIR

V1=1 1, V2=2 n, p1=0,6-10° ITa, p2=10 I1a. Haiitu
paboty rasa B mpotuecce 1-2 (cxema, npuBeEHHAs K
YCIIOBUIO 33J1a4M, TOKa3aHa CIpaBa).

Hamno:

V1=1 n, V2=2 1, p1=0,6-10° I[1a, p2=10° [Ta, A—?
IMpumep 2. B BOA0—BOASIHOM SIAEPHOM PEAKTOPE
CTEP>KHEBOM TETUTOBBIACIISIONINI 3JIEMEHT (TBAJ)
BBIIIOJIHEH U3 IBYOKHCH ypaHa C TOHKOCTEHHOU
000J104KOIi U3 HEpKaBerolIel ctanu. J[muHa akTUBHON
yactu TB3a |= 3 M, quametp d = 9,5 MM, MOIIIHOCTH
BHYTPEHHUX HUCTOYHUKOB TeIuIa (y=3" 10® Br/m®,
BrinenuBmiasicst TeniaoTa OTBOJAUTCS K KUAKOCTH C
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temnepatypoii T = 340 °C. Kosddurment
TETUTOTIPOBOAHOCTH MaTepHaia CTepxHs A = 3
B1/(M'K), k03 punmenT TemiooTaun OT CTEHKH K
xKugakocTtu o = 25000 BT/(MZ‘K).

Onpenenuts Temneparypy creHku T¢ TB37a,
TEMIIepaTypy TOILIUBA HAa OCU CTEPKHS To TETIIOBOM
noTok Q U 00bEM TOTIIMBA B CTEPKHE V.

0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:
[IpomexxyTounast arrectanus no aucuuiuinHe «TeopeTuyeckue OCHOBBI TeNJIOTEXHUKH

(TexHMYeCcKasi TEPMOJAMHAMHUKA M TENJIOMACCOOOMEH)» BKIIIOYAECT TEOPETUYECKHE BOIPOCHI,
MO3BOJISIONINE OLIGHUTh YPOBEHb YCBOCHUS OOYYAIOIIMMUCS 3HAHWUH, U IPAKTHYECKHUE 3aaHUs,
BBISIBJISIFOIIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOAUTCA B (pOpME IK3aMEeHa.

DK3aMeH 10 JaHHOH TUCIHIUIMHE POBOJUTCS B yCTHOU (hOpMeE 10 9K3aMEHALMOHHBIM OHIIeTaMm,
KQKIbIA U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IPAKTHUUECKOE 3a/1aHHUE.

IToxa3zatenun u KPHUHTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OIEHKY «oTam4Ho» (5 0amioB) — OOydaroIIMiics JEMOHCTPUPYET BBICOKHI YpPOBEHBb
C()OPMHUPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U IIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHYECKUE 3aJaHMs, CBOOOIHO ONEpUPYET
3HAHUSIMM, YMEHUSIMU, IPUMEHSET UX B CUTYaLUSIX OBBIILIEHHON CIOXKHOCTH.

— Ha OLIEHKY «xopomo» (4 Oamna) — oOyyaroluiics JIEMOHCTPUPYET CpEIHUN YPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMH@TGHHHﬁI OCHOBHBIC 3HAaHHA, YMCHHUA OCBOCHBI, HO JOITYCKArOTCs
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiIx, ICPEHOCC
3HaHUHN U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbHO» (3 Oaymia) — oOyyarouuiicss JT€MOHCTPUPYET MOPOTOBBIi
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUN JOIMYCKAFOTCS
OLIMOKH, MpPOSBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuics
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPyJHEHUs MPHU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IPHU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEJILHO» (2 Oamia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OINOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTYalTbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHS Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS HH(OPMAIIMH, HE MOXKET TIOKa3aTh UHTEIJICKTYyallbHbIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.



