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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YTPaBICHUS HEIBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne
3aB. kadeapoii HO.A. Mopega

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3aceaHuu Kapeapsl YIPaBICHUS HEABUKUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii IO.AK/IopeBa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kapeapsl Y IPaBICHUS HEABUKHUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl YTPaBICHUS HEABHMKMMOCTBIO U HH)KCHEPHBIX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii HO.A. Mopea




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enstmu ocBOeHUsT TUCHUIUTUHBI «TeopeTnyeckiue OCHOBBI TEINIOTEXHUKH (TEXHUYECKast
TEPMOJMHAMHKA W TEIUIOMAaCCOOOMEH)» SBIsieTCsl (yHIAMEHTAIbHOE W3yYeHUE CTYyICHTaMH
OC-HOB TE€XHMYECKON TEPMOIAMHAMHMKHU U TEIJIOTEXHHUKH; oOeclieyeHre 3HaHUSMU CTYICHTOB B
00JacTH TEXHUYECKOW TePMOJUHAMUKHI U TEIIIOMAaCCOOOMEHA, OTHON M3 0a30BBIX HHXKEHEPHBIX
JUCIUILIMH CHEIHATbHOCTH, YTO MO3BOJIAET CO3AaTh PyHAAMEHT Jisi HepOpMaTbHOTO YCBOCHUS
MaTepuana MNPOPWIHPYIOIIUX JAUCHUIUIMH: OTOIUICHUS, BEHTHIALWH, TEIUIOCHAOKCHHS,
ra3ocHa0XeHUsI.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuza TeopeTHueckue OCHOBBI TEIUIOTEXHUKU (TEXHUYECKash TePMOJIMHAMUKA U
TEIIOMAacCOOOMEH) BXOAMT B 00s3aTeNbyl0 YacTh ydeOHOro miaHa oOpa3oBaTelbHON
IPOrPaMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ IPAKTUK:

Marematuka

Oduznka

Xumust

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

I'enepaTopsl Temna

Bentnisanus

LlenTpanu3oBaHHOE TEIIOCHA0KEHHE

TemmomaccooOMeHHBIEC TIPOIECCH B TETUIOBOM 00opynoBanuu cucteM TI'B

KonnuunonupoBanue Bo3ayxa U X0JI0/I0CHAOKEHHE 3/1aHUM

3 Komnerenuun ody4arouierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbI€e Pe3yJabTaThl 00yUeHHu s

B pe3ynbTaTe 0CBOCHHS TUCIUILTAHBI (MO s1) « TeopeTnueckrne OCHOBBI TETUIOTEXHUKH
(TexHM4YecKass TEepMOJMHAMUKA U TEIUIOMAacCOOOMEH)» OOydJarouuiicss AobkeH o001aaaTh
CJICTYFOIIIMMH KOMIICTCHITHSIMH

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 Cnocoben pemaTs 3aaa4un HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH Ha OCHOBEC UCITIOJIb30BaHUA
TCOPCTUUCCKUX MW TMPAKTHYCCKUX OCHOB CCTCCTBCHHBLIX W TCXHUYCCKUX HAYK, a TaKXKe
MAaTEMATUYCCKOI'O arlriapara

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3NYECKOTO M XMMHUYECKOTO Ipolecca
(s1BNEHHUS), XapaKTEPHOTO JIsl 00bEKTOB MPOPECCUOHATBHOMN AEATEIbHOCTH,
HAa OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIIBHBIX UCCIIE0BAaHUI

OIIK-1.2 Hcnone3yeT TeopeTHd4ecKue OCHOBBI TEXHUYECKHUX HAYK JUIsI IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTENbHBIX 0OBEKTOB

OIIK-1.3 Pemraer wHXeHepHbIE 3a7aud C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHAIUTUYECKOM TEeOMETpUHM U MaTeMaTHYeCKOTro
aHaJIn3a




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4yeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynutopHas — 4,1 aka. yacos;
— caMocCToOsTebHAs paboTa — 68,2 aka. 4yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

(DOpMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | xonrakrHas pabota E E ®dopma TeKyILero
Paznen/ tema % (B axaz. yacax) E [ Bux . KOHTpOIA Kox
[ — : g O | camocTosTenbHOM | ycreBacMOCTH M KOMITETEHIIHH
@) 2 £ paboThI TIPOMEKYTOYHOM
Tlex. mab. | TMpaKT. z S aTTecTalyy
3aH. 3aH. O &
1. 3aKOHBI TEPMOANHAMUKH
11 Ilepsbrii 3aKOH
TepMonuHaMuku. IlonsTue
paboThl B TEpMOJMHAMHUKE,
MOHATHE TEIIOTHI poIecca.
Temora u pabota Kak
(dhopMBI TIepesaYn SHEPTHH.
DKBHMBAJICHTHOCTb TCIUIOTHI
u pabotsl opMyIHPOBKU U CamocrosTenpHOe
aHAIUTUYECKast ¢dopma u3yde-Hue
MIEpBOTO 3aKOHa y4eOHOI
TEPMOAUHAMUKU JIUTEPATYPhI OIK-1.1,
OHTanbnua. AHAIUTHYECKOE 5 2 2 6.2 Berinonnenne VerHBIi onpoc OIIK-1.2,
BBIpa)KEHHE MEPBOTO 3aKOHA ZIOMAIIIHUX OIK-1.3
TEPMOJINHAMUKHI yepes 3aJaHu’
JHTAJBIIUIO. AHanus [Noaroroska k
TEPMOJIMHAMUYECKUX ayJUTOPHBIM
IpoueccoB HU3MCHCHUS 3aHATHAM
COCTOSIHUSI M/ICAJIBHOTO Tra3a
Ha OCHOBE IIEPBOIO 3aKOHA
TEPMOJINHAMUKHI
M30-X0pHBIA,  HW300apHBIA,
HU30TEPMUYECKHH,
anuabaTHBIN, MOJUTPOITHBIN
MPOLECCHI




1.2 Bropoii 3aKOH
TepMoarHaMUKH OCHOBHEIE
(OPMYIIHPOBKH 3aKOHA, HX
(hU3HYECKUIl CMBICI, CBS3b C
TPUHITUTIOM neficTBHs
TEXHUYECKUX YCTPOUCTB
LIMKIT TEIUIOBOTO JBUTATEIS,
Teiora W paboTa IHUKIA,
¢dopmynupoBku  Ilnanka wu
OcTBanpaa, TePMUYECKHUI
KIIA. DopMyIHpoBKa
Knaysuyca u LUK
XOJIOMUIBHOH  yCTaHOBOK.
Hukn Kapnuo, ompenenenue
TEPMHUUYECKOTO KILA.
Teopema Kap-no.
Ourpomus. T-S - quarpamMma
(TerutoBast Juarpamma)
OCHOBHBIE ~ IIPOILIECCHI B
KOOpJIMHATaX T-S.
AHaNUTHYECKOE BBIpaXKEHUE
BTOpOrO 3akoHa [loHsTHE 00
9KCEPIUU .

2/21

CaMOCTOSTENbHOE
n3yue-Hue
yueOHOM
JIUTEPATYypPbI
Brinonnenue
JIOMAIITHUX
3aJIaHUHA
IToaroroBka
ayJUTOPHBIM
3aHATHSIM

VYeTHbIi ompoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pazneny

4/21

12,2

2. CoiicTBa peanbHBIX padO4MX
BEIIECTB u OCHOBHBIC
TEepPMOANHAMUUECKUE IIPOLIECCHI

2.1 Koapdunuent
CKUMAaeMOCTH Kak
XapaKTepUCTHKA
«peaTbHOCTIY rasa,
M30TE€PMBI peasbHOTO Ta3a B
KOOpJIMHATaX Z,p,
KPUTUYECKUE  IapaMeTphl.
VYpaBuenne
Kunaneiipona-Knaysuyca.
Temnora (dhazoBoro
rnepexoja. TIpuniumns
MOCTPOCHUS U XapaKTepHbIE
0COOEHHOCTH h-s
JUarpaMMbl BOJISTHOTO Tapa
V nenpHbIin 00BeM,
OHTAJIBIIUA nu 3HTpOHI/I$[
BOJIbI, BJIAXKHOTO, CYXOrO,
HACBILIICHHOI'O u
MePErpeToro napa. 5

CamMmocTosgTeaIpHOoe
H3yueHHEe yueOHOU
JUTEPATYpPBI

VYerHbIl onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.2  BnaxHbpli  BO3AYyX.
VYpaBHeHnue
Ban-nep-Baanbca
TepmoanHaMuueckue
napameTpsl BOJIBI u
BoxsHOro mapa. IIpomecc
napooOpa3oBaHusi B P-V H
T-s mmarpammax JXuakocTts
B COCTOSIHUU HACBILIICHUS U
CyXOM HACBIIICHHBIA Map
Bnaxuelii  map, creneHs
cyxoctu mnapa Ileperpersbrit
nap. OHTaJNbOUs BIAXKHOTO
Bozayxa H-d gmarpamma
BJIQKHOTO BO3YyXa -
MIPUHIIMIIBI IIOCTPOEHNS,
XapaKkTepHble 0COOEHHOCTH,
orpeJiesieHe apaMeTpoB.

CamMmocTogTeapHOoe
H3yUYeHHEe y4eOHOU
JUTEPATYPbI

VYcTHBII onpoc

Uroro no pazneny

3. TepmoanHaMuKa MOTOKA.




3.1 MHcreuenue raza wu3
npocroro comia. lIlepexon
yepe3  CKOpPOCTb  3BYKa,
KPUTUYECKHE  HapameTpbl
Ucredenne nneansHoro rasa
uepes COILIO JlaBans.

HpoccennpoBanne Tra3oB U CamocTosiTensHOe

apoB Ousnyeckas n3ydeHue yueOHoH

CYIIHOCTb nporecca JUTEPATyPHI

JIpOCCENNU-POBAHUS Brinmonnenne OIlK-1.1,
V3MeHeHHe mnapamMeTpoB B JIOMAIITHUX YcTHBIN orpoc OIlK-1.2,
npoiiecce 3aJaHu’ OIIK-1.3
JPOCCETNPOBAHUSL. IMoaroToBka k

WnterpanbHblit ayIUTOPHBIM

npoccenb-3¢dekr. 3aHATHIM

Temmnepatypa WHBEPCHH,

kpuBast uHBepcuu Ilpouecc

JPOCCENMPOBAHUS BOISHOTO

napa IIpaxTnyeckoe

UCIIOJIB30BaHME  IIpoIlecca

JPOCCEIUPOBAHUSL.

3.2  TepMoauHaMHUYeCKHH

aHaIM3 TIpollecca CHKaTHSA

ra3oB B KOMIIpeccope.

Mzorepmmueckoe, CamocTosiTenpHOe

anuabaTHOe, IIOJUTPOIHOE u3ydeHue yueOHon

cxkarne.  Yder  paboThl TUTEPaTypHI

MIPOTAIKUBaHUSL. Brimonnenne OIIK-1.1,
MHorocTyneH4YaThii JIOMAIITHUX YcTHBIN onpoc OIlK-1.2,
koMmpeccop. OmpeneneHue 3aJaHui OIIK-1.3
MOIIIHOCTH PUBO/IA IMoaroToBka k

KoMIpeccopa M3o0paxenue ayJUTOPHBIM

TEPMOANHAMHUYECKOTO 3aHATHSAM

aHau3a paboThI

KoMIpeccopa Ha pP-V, T-S

JHarpaMmax .

Hroro no pazneny

4, Hukmst TEMIOCUIIOBBIX,

XOJNIOOWIBHBIX ~ YCTAaHOBOK U

KOMIIPECCOPHBIX MAIIUH

4.1 Ilukiel  TOPIIHEBBIX

JABC. Tepmunueckuit KIIJI

IIUKJIa. METOAbI OBBIICHHS

3¢ PeKTUBHOCTH

mopmrHeBix  JIBC. Luxmer

I'TY. IIpuHnunuanbHas

cxeMma u CaMocCToITEIBLHOE OIIK-1.1,
TEPMOJMHAMUYECKUN  IUKJI u3ydeHue yueOHol| VYcTHbIM onpoc OIIK-1.2,
I'TY ¢ moaBogoM TeIUIOTHI TUTEePaTypHI OIlK-1.3

Ipru NOCTOSAHHOM JaBJICHUH.

Vyer HEOOPaTUMOCTH
IPOLECCOB COKATUSA u
pacCIIMpEeHHUs. Mertonsl

MOBBIIICHUA TCPMHUYECKOTO
KIITTY




4.2 1MKIBl TapOCHIOBBIX

ycranoBok. Cxema IITY.
IpuHIMTIHATBHAS
BO3MOXHOCTb  pealii3aluu
UKJIa Kaps. Huxn CaMOCTOSTENbHOE
PenkuHa, ero H3yueHHe y4eOHOU
U30TEPMUYECKUI KIIA. JIUTEPATYPBI
Meronst IOBBIILICHUS Brinonnenue OIIK-1.1,
tepmuueckoro KIIJ[ muxma 6 JTOMAaIIHUX VYcTHBIN onpoc OIIK-1.2,
Penkuna. Huki co 3a1aHui OIIK-1.3
BTOPUYHBIM eperpeBomM [onroroska
napa. Hukn c ayJUTOPHBIM
pereHepaTUBHBIM 3aHATHIM
MOJIOTPEBOM  ITUTATEILHON
BOoAbI. TepMoamHAMUYEeCKUit
aHau3 TeIuo(pUKaMOHHON
YCTaHOBKH
4.3 TIuKIBl  XOJOIMIBHBIX
ycTaHOBOK. OOpaTHBIH UK
Kapmno. IloBbiIeHHE
CamocTosiTenpHOe
3(pEeKTUBHOCTH IUKIIA N
. . n3ydeHue yaeOHon
BO3AYIIHOH  XOJOJMIBLHON
CTaHOBKH myTeM MHTCPATYPE!
iCHOJ'ILSOBaHI/ISI BeinonHenue OIlK-1.1,
221 6 JIOMaIHUX YcrHBIi onpoc OIIK-1.2,
pereHepanuu TEIUIOTHI. N
. 3aaHui OIlK-1.3
IlpuHtMn neWcTBus, cxema
N [ToaroroBka
" TEPMOIMHAMUYECKU I
ayJMUTOPHBIM
OUKJI ~ TEIUIOBOTO  Hacoca.
3aHITHSIM
VYcraHoBka IS
COBMECTHOTO MOJTY4CHUS
TEIUIa ¥ X0JI0/a.
HWroro no pazneny 221 | 18
5. IlepeHoc TeII0BOM 3HEPTUU
5.1 Omnpenenenue mporecca
TemIoo0MeHa, CIIOCOOBI ITounck
nepeHoca Tera. JTOTIOJTHATEIILHON
TennonpoBogHOCTS, UH(OpMAIIH 1O
KOHBEKTUBHBIN 3a/IaHHOU TeMe
TEII0O00MEH,  TeII000MeH (pabora c
U3JTyYCHHEM, CJIOXKHBIN oubnnorpaguuec . OIlK-1.1,
4/41 4 YerHblii onpoc
TEMI000MEH. KUM MaTepHuajIaMH, OIIK-1.2
TemmepaTypHoe noJe, CIPaBOYHHKAMH,
H30TePMHUYECKast KaTaJloTaMH,
MMOBEPXHOCTb, rpajiueHT CIIOBApSIMH,
TeMreparypsl, TEIIOBOU SHIUKJIONETUSAMH
MOTOK, IUIOTHOCTh )
TEIUIOBOTO TMOTOKA.




52 3aKkoH Dypee.

TemnmonpBoAHOCTH cpen.
JuddepennuansHoe
ypaBHEHHE
TEIUIONPOBOIHOCTH.
VYcinoBus  OAHO3HAYHOCTH.
I'pannynbie YCIIOBUS
HePBOTO, BTOPOTO u
TPeTbero pona.
TenonpoBogHOCTH npu
poBoza P ITogroroBka Kk
CTallioHapHOM PEXIME. 421 ayIUTOPHBIM VY CTHEIN ompoc OIIK-1.1,
TenonpoBoHOCTD B Y p p OIlK-1.2
N 3aHATHAM
TUIOCKOH CTECHKE npu
TPaHUYHBIX YCIOBHAX
epPBOro pona.
MMHorocnonHas CTEHKA,
TEPMUYECKOe
CONPOTHUBIICHUE
TEIUIONPOBOIHOCTH.
TenmonpoBoIHOCTE
IHITMHIPUYECKOI u
I1aPOBOM CTEHKH.
5.3 TemnonpoBogHOCTH TPU
TPaHUYHBIX YCIOBHAX
TPeTbero pona.
Koaddunuent
TEIUIOOT/Ia4H, TEPMHUYECKOE
CONPOTHUBIICHUE
TEIUIOOTIa4H.
CamocrosTensHoe
Tenmonepenaya,
n3yde-Hue
K03 GUIUEHT y
y4eOHO
TeIIonepeaadH,
TEPMHUYECKOE [THTCPATYPHI
Brimonnenne N OIIK-1.1,
COTIPOTHBIICHHE 221 VYceTHBIi ompoc
JIOMAIITHUX OIlK-1.2
TeruIonepeayu. N
. 3aaHu’
Kpurraeckuii IHameTp
o [ToaroroBka k
MWIMHIPAYECKOH  CTEHKH.
ayI-TOPHBIM
TIpuaumns
3aHATHAM
TEXHHKO-9KOHOMHYIECKOTO
pacuera TEJIOBOM
M30JIALUH TPYOOTIPOBOIOB.
Tennonepenaya qepes
OpPeOPEeHHYI0 CTEHKY Kak
METO/I UHTEeHCH(DUKAUH
nporecca TemIoo0MeHa.
Hroro no pazneny 10/81
6. Hecranuonapnas
TEIIIONPOBOJHOCTb.
6.1 TlocraHoBka 3agauvl W
AHAJIMTUYECKUI METOJ [Tounck
pacuera  TEMIIEpaTypHOTO JIOTIOJTHUTEIbHON
MOJISt OeckoHeuHOH “HGOPMALIUH T10
IUIACTHHBI TIPH TPAHUYHBIX 3aJJaHHOW TeMe
YCIOBHSAX TPETHETO poja. (pabota c
Ananmus  pemeHus 1A 6ubnmnorpaduyec OIIK-1.1,
MpeJeNbHbIX CIy4aeB IO KHMH YcTHBII onpoc OIIK-1.2,
BeIMYMHE  4ucna  buo; MaTepHaIaMu, OIIK-1.3
HampaBIslolmas TOYKa U CIPaBOYHHKAMH,
npuOIKEHHAS KpUBast KaTaJloTaMH,
TEMIIepaTypHOro oJIsl. CJIOBApSIMH,
Onpenenenue TEIUIOTHI, SHUUKJIONEIUSAMHU
OTIaHHOW  IJJACTHUHOM B )

HECTAITMOHAPHOM IIPOIECCE.




6.2 Pacuer

ITouck
HECTaI[IOHAPHOTO .
JIOITOJIHATEIHHOM
TEMIIEPaTypHOTO  TIOJIST B JHcopMALLIH 110
LUITHHIPE OeCKOHEUHOM 3az[a}11)H0171 Tene
JUTHHEIL. OnepanroHHbII (pabora ¢
METO, elIeHus  3ajay
HeCT;II_[I/IOP?a HOM ! Oubmorpaduiee OIlK-1.1
P 2 2 4 KUMH YcTHBIN orpoc .
TEIUIONPOBOAHOCTH. Meron MATEDHATAMI OIIK-1.2
pacuera HECTAlMOHAPHOTO on angHHKaM;I
TEMIIEPaTypHOTO TOJS IS IIZaTaHOI‘aMI/I i
Tel KOHEYHBIX pa3MepoB. c1oBa HMI/I’
Bimusuue uncna ®ypre Ha DAME,
SHIUKIIONETUIMHU
TEMIIepaTypHOEe TMoJie MpH )
HECTaI[IOHAPHOM pEeXXHME.
HUroro no pazaeny 4 4 10
7. KOHBEKTHBHBIN TEINIOOOMEH
7.1 OcHOBHBIE IIOHSTHS.
KonBextuBHbI# TIEPEeHoC
TEIUIOTHI, IIOTHOCTh CaMOCTOSTRILHOE
TEIUIOBOTO IOTOKA. o
Dopyia H3yueHHe yueOHOU
PMY. JIUTEPATYpPbI
Hrrorona-Puxmana IS BhITONHeHHC
Terootaaund. Ilonsrtue o .
N N JTOMAIITHUX CTHBIH OIPOC -1.
A 2 | 421 4 y OITK-1.1
CBOOO/THOM M BBIHYXJICHHOH B—
KOHBEKLIMHU. JlaMuHapHBIA U ToaroToBKa K
TypOyJICHTHBIH PEKUMBI AV IHTODHIM
TEUCHUS. Cucrema };IalHﬂTEI an
T PepeHIIHATBHBIX
ypaBHEHHH KOHBEKTHBHOTO
TEIIOO0OMEH.
7.2 Teopus momobus B
KOHBEKTUBHOM
TEII00OMEHE. Teopembl
nogobus. Teopust momoOus CaMOCTOSTEIbHOE
Kak PYKOBOJICTBO K UBVUC-HIC
palroHaIbHOMY y‘)IIBGHOﬁ
MIPOBEIEHHUIO
POBCa JUTEPATYpPbI
9KCIe-pUMEHTAILHOTO BhIIOIHHIC OIIK-1.1,
MCCIICIOBAHUSI  TIPOLIECCOB 2 2/041 | 4 JE— YcTHBIN onpoc OIIK-1.2,
KOHBEKTHBHOT'O B— OIIK-1.3
TermoobMeHa.  [IpUHIHATIBI TMoxroTosKa K
MOJICJIUPOBAHUS, ¢dopma Ay UTOPHBIM
MPEe/ICTABICHUS AT
AKCIEPUMEHTAIILHBIX
pe3ysIbTaToB B BHJIE
ypaBHEHMH mono0us, ducia
omo0us.
HWroro no pazgeny 4 421 | 2/041| 8
8. IToAroToBKa K 3K3aMeHY
CaMoCTOSTENbHOS
M3y4YeHHe yaeOHOH OMK-1.1
JIATEPATYPHI 7
8.1 TToAroTOBKa K AK3aMEHY BHanHggﬂe DK3aMeH OIIK-1.2,
OIIK-1.3
JTOMAIITHUX
3aJaHUNA
Wroro no pazaeny
Hroro 3a cemectp 36 |18/10M1|18/4,411]| 68,2 dK3aMeH
18/4,4
Hroro no aucrumianne 36 |18/101 ! 68,2 SK3aMeH

4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHKE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAyIM-TOPHOU paboToil ¢ 1enbio GopMHUpOBaHMS U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB
00y-Jaronmxcs.

[Ipn oOydeHHUH CTYAEHTOB AUCUUIUIMHE «TeopeTuyeckrue OCHOBBI TEIIOTEXHUKHU
(TexHH-YecKass TEPMOJMHAMHMKA M TEIUIOMAacCOOOMEH)» CJelyeT OCYIIECTBIATH CJEIyOIIe
00pa3oBa-TeJIbHbIE TEXHOJIOTUU:

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa3oBaTeNbHOTO  MpoLlecca, MPEANOJAralilyl0 MPAMYI0  TPaHCISAIUIO 3HAHUA  OT
Iperno/iaBa-TeNis K CTyACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSACHUTEIHHO-MIUTFOCTPATUBHBIX
METO/I0B OOYYCHHMS).

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmanonHas Jekuuss —  [OCIENOBAaTEIbHOE  H3JIOKEHHE MaTrepuaisa B
JUCLUIUINHAP-HOM JIOTHKE, OCYIIECTBISEMOE IPEUMYIIECTBEHHO BEpPOAIBHBIMU CpPEICTBAMU
(MOHOJIOT Mpero-1aBaTes).

[IpakTuueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEAI0KEHHOMY aJITOPUTMY .

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEeILHOTO Ipolecca,
KOTOpasi MPEIoJaracT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/aHUE YYEOHBIX MPOOJIEMHBIX
CI/ITyaHI/Iﬁ AJI1 CTUMYJIMPOBAHUA aKTUBHOH ITO3HABaTEILHOU ACATCIIBHOCTU CTYACHTOB.

®opMbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM TEXHOJIOTHIA IIPOOIEMHOTO O0YYCHUSI:

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HarpaB-JICHHAass Ha PEIICHUE KOMIUICKCHOW YueOHO-II03HABATEIbHON 3a1adu, TpeOYIomel OT
CTYACHTA IPUMCHCHH A KaK HAYYHO-TCOPCTUUCCKUX 3HaHI/If/'I, TaK U IPAKTUYCCKHUX HABBIKOB.

3. TexHonoruu NMpoeKTHOro OOy4YEeHHs — OpraHuszalus o0pa30BaTENBLHOrO Mpolecca B
COOTBETCTBUHU C AQJITOPUTMOM IIO3TAIMHOTO PELICHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yueOHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO Y4eOHO-TIO3HABATENbHYIO JIEATEIBHOCTh
IPYNIbl CTYJI€HTOB, HANIPABJICHHYIO Ha BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3aaad,
GOpMYITUPOBKY O0XXHJIa€MBIX PE3yIbTaTOB, OMpPENCICHHUE MPHUHIMIIOB W METOJIUK PpeIICHUS
MO-CTaBJIEHHBIX 3aJa4, IJAHUPOBAaHUE XoJa padOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pPECYpCOB, MO3TAMHYIO peaju3alyio IJaHa paboThl, MPE3EHTAIMIO PEe3ylbTaTOB PalOOTHI, HX
OCMBICIIEHUE U PEDIIECKCHIO.

4. VlHTepakTUBHBIE TEXHOJIOTUU — OpPTaHU3alMs 00pa30BaTENbHOIO IMpoliecca, KOTopas
npeJnoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIs HUX 0Opa3oBaTeNbHOTO pe3ynbrara. Hapsmy co
CMICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIMI  HHTEPAKTUBHOCTH
MPOCIIEKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

®opMbI y4eOHBIX 3aHATHH C HCTOJB30BAaHUEM CHEIUATU3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHI:

CeMuHap-IuCKycCHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-nudo CIOpPHOTO BOMpOca,
npoOJeMbl, BBIIBICHHME MHEHHH B rpynmne (MEXIpyHImoBOW OHUalor, JAUCKYCCHS Kak
CIIOp-/IUAJIor).

5.  HHpopMannoHHO-KOMMYHHKAIIUOHHBIE ~ O0Opa3oBaTelIbHBIE  TEXHOJOTHH  —
opranm3aiys 00pa3zoBaTeNbHOTO MPOIEcca, OCHOBaHHAsI HA IPUMEHEHUH CIIEIUATU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMaLIKEH.

@opMbl YUEOHBIX 3aHITHH C HCIOIB30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3anus — U3JI0KEHUE COACPKAHUS COIPOBOXKAAETCS TPE3CHTALUEH



(memMoHCTpalmel yueOHbIX MaTepHuajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATUBHBIX, IPahUIECKUX, ayH0- U BUIEOMATEPHAIIOB).

[IpakTruyeckoe 3aHsTHE B (hOpPME MPE3CHTALNH — IPEACTABICHUE PE3yIbTATOB IPOSKTHON
WIN MCCIIEI0BATENbCKOMN JESTEIbHOCTH C UCIIOIb30BAHUEM CIELIMATU3UPOBAHHBIX IPOIrPAMMHBIX
CPEJICTB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. JIsmixos, B. H. TeopeTruecknue OCHOBBI TEIJIOTEXHUKHU: ydeOHOE MOCOOMeE it BYy30B /
B. W. JIsmkoB. - 2-¢ w3a., ucnp. u qom. - MockBa: KYPC: UHOPA-M, 2019. -c.: un. - ISBN
978-5-16-104740-8. - Tekcr : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002345 (nara oopamenus: 23.06.2020). — Pexxum nocryma:
O TIOJITUCKE

2. llsetkoB ®.®., TemnomaccooOmeH : yueOHHK i By3oB /| ®.d. I[serkoB, B.A.
['puropeeB - M. : U3natenbckuii jom MOU, 2011. - 562 c. - ISBN 978-5-383-00563-7 - Tekcr :
anektponnsii /[ DBC  "Komucyaprant — crymeHta" [cariT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383005637.html (nara oopamenus: 29.09.2020). -
Pexxum nocrtyma @ mo nmoamnucke.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Epodees, B. JI. Temorexanka B 2 T. Tom 1. TepmonrHaMuka U TEOpHUs TEIUIOOOMEHaA :
yueOnuk s By3oB / B. JI. Epodees, A. C. Ipsxun, I1. JI. CemenoB ; nmox penakimeir B. JI.
Epodeesa, A. C. Ilpsxuna. — Mocksa : M3garensctBo FOpaiit, 2020. — 308 c¢. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-01738-0. — Tekcr : anexrponnsiii // DBC Opaiir [caiit]. —
URL: https://urait.ru/bcode/448239 (nata obpamienus: 23.06.2020).

2. Bumun, 0. B. TeopeTnueckue OCHOBHI TEINIOTEXHUKH. TermmomaccooOMeH: YueOHoe
nocodue / Buaun 10.B., Kazakos P.B., Konocos B.B. - KpacHosip.:CDV, 2015. - 370 c.: ISBN
978-5-7638-3302-7. - Tekct : anexTpounbIit. - URL: https://znanium.com/catalog/product/967810
(mara obparenus: 29.09.2020). — Pexxum g0CTyMA: MO MOAIMUCKE.

B) MeToauyeckue ykasaHus:

1. HoBocernoga, FO. H. TermnocHabxeHne ¢ OCHOBaMHU TEIUIOTEXHUKH © yueOHOe mocodue /
1O. H. HoBocemnoga, 1O. A. Mopesa. - Marautoropck : MI'TY, 2014. - 86 c. : wi., Ta0JI., CXEMBI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1107.pdf&show=dcatalogues/1/1120
321/1107.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOwsekT. - Tekcr
JIIEKTPOHHBINA. - MMmeercs meuaTHsii anajor.JsekTponusiii // DBC IOpaiit [caiir]. — URL:

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcehl:

IIporpammHuoe obecnieueHue

Hanmenosanue I10 Ne norosopa Cpok neicTBuUS TULIEH3UU




MS Windows 7

Professional(mma |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |[-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GecepoumHo
Professional

7Zip cBOOOTHO 0eccpouHO
Adobe Reader CcBOOOIHO 6eccpouHo
FAR Manager CcBOOOJTHO 0eccpouHO
Bpayzep Mozilla |cBoGomgno

Fﬁe¥0xp pacapoctpansemoce 110 Oeccpotmno
Bpaysep Yandex |cBo6oaHO 0ECCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HazBanue kypca

CchUIKa

MexnyHapoaHas 0a3a CIpaBOYHbBIX H3IaHHM 11O
BCeM oTpacisiM 3HaHui SpringerReference

http://www.springer.com/references

MexayHapoaHas 6a3a HaydyHBIX MAaTEpPUAIOB B
001acTi  (DM3UYCCKUX HAYK W HMHKHHHPUHTA

http://materials.springer.com/

MexayHapoaHas KOJIICKITHS HAy4IHBIX .

AYHAPOAL 1 YR it :/fwww.springerprotocols.com/
IIPOTOKOJIOB IIO pa3/IMYHBIM OTpacCIsIM 3HaHHU
Mex apoaHast 6333. ITOJIHOTCKCTOBBIX - -

AYHapOIH http://link.springer.com/
KypHaoB Springer Journals
MexyHapoHas eepaTtuBHas u

AYHAPOAL pegep http://scopus.com
IIOJJHOTCKCTOBAA  CIIpaBOYHasi 6333 JAHHBIX
MesxayHapoaHas HAayKOMETPUYECKAsI

pedepaTHBHAS U MOJHOTEKCTOBAst 0a3a JaHHBIX
Hayunbslx m3gaauii «Web of sciencey

http://webofscience.com

OnekTpoHHbIE pecypchl Oubdauorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickas oubauoTexa.

Karanoru

I'ocynapcTBennas

https://www.rsl.ru/ru/4readers/catalogues/

Wnpopmanvonnas cucrema - EnnHoe OkHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcam

URL: http://window.edu.ru/

IMouckosas cucrema Akaaemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

Hanuonanbuas
MH(POPMAIIMOHHO-aHAJIUTUYECKAs ~ CHUCTEMA
Poccuiickuii MHAEKC HAYYHOI'0 IMTHPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOUACT:




JIeKITMOHHBIE ayAUTOPUM: MYJIbTUMEAWIHBIE CpPEACTBA XPAaHEHUs, INepeadud u
npeCTaBiICHusT WHPOpPMAaNUU (MHTEPAaKTUBHAs JIOCKA B KOMIUIEKTE C IPOEKTOPOM U
KOMITBIOTEPOM); I€MOHCTPALIMOHHBIE CTEHIbI, IUIAKaThl, HATJISAHBIE TIOCOOHS.

[TomenieHust UIsi CAMOCTOSTENILHOW paOOTHI: IEPCOHATBLHBIE KOMITBIOTEPHI ¢ TTakeToM MS
Office, BBI-X0ZIOM B Wutepuer u c JOCTYIIOM B AJIEKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

Aymutopun 1 TPAKTHYECKUX 3aHSITHMA, TPYNIIOBBIX WHAUBHUYaTbHBIX KOHCYJIBTAIIUN,
TEKYIIEr0 KOHTPOJSI M TMPOMEXKYTOYHON aTTECTAIMH: IEMOHCTPAIIMOHHBIC CTCHIIBI, TUIAKATHI,
HarJIs,IHbIE TTOCOOMUSI.

[Tomemniennst Uit  XpaHeHUST W NPOPUIAKTUYIECKOTO OOCIY)KUBaHHUS  y4eOHOTro
obopynoBanus: Illkadel n cremtaxu i XpaHEHUS Y4eOHO-METOAWYECKON JTOKYMEHTAIUH,
y4eOHOTr0 000py0BaHUS M y4eOHO-HATJISTHBIX TIOCOOMIA;

MHCTPYMEHTHI U 000pyI0BaHUE [Tt OOCITYKUBAHHS



Hpunioxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

Ilo oucyunnune «TeopeTnyeckne 0OCHOBBI TENJIOTEXHUKH (TeXHHMYeCKAsi TEPMOAUHAMHUKA U
TenjoMaccooOMeH)» MpeaycCMOTpEHa ayAUTOPHASI U BHEAYIUTOPHAsl CaMOCTOsITeNIbHAs paboTa
oOydaromuxcs. AyAUTOpHAs CaMOCTOSITENIbHAsA paboTa CTYI€HTOB IPEeaoiaraeT peleHne
MPAKTUYECKUX 3aJa4 Ha MPAKTUYECKUX 3aHITHSIX.

ATIIP Nel YciaoBue 3a1aun.

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 yCTaHOBHIIACh Temmeparypa 35° C, ecnu 3a
OJHY MUHYTY U3 KpaHa BbITekaeT 10 j1 Bosb1?

JlaHo:
V1=400 n, t1=300 C, t2=600¢ C, t=350, t0=1 mun, V0=10 1, 1—?
Pemienne 3agaum:

W3navanbHO B BaHHE HaxoauiIachk Boga oobemoM V1 mpu temriepatype tl. 3a uckomoe Bpemst T u3
KpaHa BeITe4eT 00beM BoJbI V2 nipu Temmieparype t2. B pe3ynbrare cMemeHus 1 Temioo0MeHa
YCTaHOBUTCS TEILIOBOE paBHOBECHE MpH TeMieparype t.

3amnuiieM ypaBHEHUE TEIUIOBOro OajlaHca:

Q1=Q2

3nech Q1 — KoNMMYeCTBO TEIUIOTHI, MOIydeHHOE BOJIOK 00beMoM V1 npu HarpeBaHuu B
pe3ynbTare TermioooMeHa, Q2 — KOTUYECTBO TEIUIOTHI, OTJaHHOE BOI0H 00beMoM V2 (koTopast
BBITEUET U3 KpaHa) IpU OXJIAXJIEHUU B pe3ysbTare TerioooMeHa. Pacnuiem konnyecTBa
TEIUIOTHI 110 U3BECTHBIM (hOpMyIIaMm:

cml(t—tl)=cm2(t2—t)
ml(t—tl)=m2(t2—t)

Macchl 3anuiieM Kak MpoM3BeICHUE TNIOTHOCTH BOJIbI HA COOTBETCTBYIOLIHN 00BEM.
pV1(t—tl)=pV2(t2—t)

VI(t—t1)=V2(L2—t) (1)

Ecnu 3a equHMIy BpeMEeHU U3 KpaHa BBITEKAET OJIMHAKOBOE KOJIMYECTBO BOJIBI, TO €CTh PAaCXO0/
JKUJKOCTH BCET/Ia OJIMHAKOBBIN, TO UMEET MECTO PABEHCTBO:
V0t0=V2t

V2=V0t10

[ToacTaBuM moJTy4eHHOE BBIpQXKEHHE B paBEeHCTBO (1).
V1(t—t1)=VO0r10(t2—t)

OTKyna UICKOMOE BpeMsl T PaBHO:



1=V1(t—1t1)t0VO(t2—t)
ITepeBeném o6wemnl V u V0, a Taxke Bpems 10 B cuctemy CU:
4001=0,4m3
101=0,01m3
IMua=60c¢

UucaeHHbIN OTBET K 3a/1a4€ PaBEH:
1=0,4-(35—30)-600,01-(60—35)=480c

AIIP Ne2. YciaoBue 3agaum:
JKenesHslii cTepkeHb Maccoil 5 kr, HarpeTsiid 10 550° C, omyckaercst B Boty. CKOJBKO TETIOTHI

€XKECEKYHTHO TepsIeT CTePKeHb, eciiv 3a 10 MuH oH ocThiBaeT 10 45° C?

AIIP Ne3. YciaoBue 3agaun:

|
p| 4
A=7 2
1. L -
v v V1=2 n, V2=3 n, p1=400 xIla. Haiitu paboTy rasza, COBEepIICHHYIO B

nporecce 1-2-3 (cxema Kk 3aj1aue nmpuBeJIeHa CIIpaBa).
Jano:
V1=2 n, V2=3 n, p1=400 xIla, p2=600 kI1a, A—?

Pemenne 3agaum:

7 b

% Pabora raza A, coBepiieHHas B mmporecce 1-2-3,
paBHa cymMmMe paboT rasa B nporeccax 1-2 u 2-3.

o A=Al-—2+A2—3 (1)


http://easyfizika.ru/wp-content/uploads/2017/06/Shema-k-usloviyu-zadachi.jpg
http://easyfizika.ru/wp-content/uploads/2017/06/Shema-k-resheniyu-zadachi-6.jpg
http://easyfizika.ru/wp-content/uploads/2017/06/Shema-k-usloviyu-zadachi.jpg
http://easyfizika.ru/wp-content/uploads/2017/06/Shema-k-resheniyu-zadachi-6.jpg

[Ipomecc 1-2 — n3006apHEbIi, modTOMY padoTy raza Al—2 B 3TOM mporiecce clieyeT HCKaTh 10
Takoi ¢popmyre (drciaeHHo padoTa paBHa miIomaan Gurypsl moj rpadgukom mpoiecca, Ha cxeMme K
PELICHUIO — 3aIITPUXOBAHO):

Al—2=pl(V2—V1)

[Ipomuecc 2-3 — n30X0OpHBIHA, padboTa raza A2—3 B 3TOM MPOIIECCE paBHA HYJIIO, TaK KakK ra3 He
U3MEHSET CBOEro o0beMa (Tuioniaas GUrypsl o rpa@ukoM 3TOro mnporecca B koopauHarax p-V
TaK)Xe paBHA HYIIO).

A2—3=0

B urore ¢popmymna (1) mpumer Takoit BUA:
A=pl(V2—V1)

[TepeBeném o0bemsl raza V1 u V2 B cucremy CU:
21=2-10—3m3
31=3-10—3Mm3

IlocuuTaem oTBeET:
A=400-103:(3:10—3—2-10—3)=400/Tx



IIpuioxenne 2

OueHoYHBIE CpeICTBA /s NPOBeIeHUs POMEKYTOUYHOI aTTecTauuu

Koxa
NHaukaTop 10CTHKEHHS
HHANKAT OueHo4yHbIE CpeCcTBA
opa KOMIIeTEHITHH

OIIK-1: CnocoGeHn pemarh 3aga4uu MpodheCcCHOHATBHOM NIEATEILHOCTH Ha OCHOBE HCIIOJIb30BAHHMS

TCOPCTUYCCKHUX W IPAKTHYCCKHUX OCHOB CCTCCTBCHHLIX MW TCXHHUYCCKUX HAYK,

MATCMAaTHUYCCKOI'O allllapara

a TakKxXeE

OIIK-1.1: | OnpenensieT XapakTEPUCTHUKU
(bU3MYECKOT0 M XUMHUYECKOTO

rnpouecca (stB7IEHUS),
XapakTEepHOro JUIsi OOBEKTOB
po¢eCCHOHAIBHOM
NeSATETbHOCTH, Ha  OCHOBE
TCOPETUUCCKUX nu
AKCIICPUMEHTAJIbHBIX
HCCIICIOBAHU I

TeopeTuueckune BONPOCHI:

1. OcHoBHBbIC MTOHATHS U onpeaeneHus. Oomme
MOHSTHUS TEIJIONPOBOAHOCTH, KOHBEKIIUH,
W3JIYYCHHS.
3akoH Dypre.

3. JluddepennuansHoe ypaBHEHHUE
TETJIONPOBOJHOCTH.
KoaddurmenT TennonpoBoHOCTH.
YcnoBus OQHO3HAYHOCTH.
TermnonpoBOAHOCTh OAHOCIOMHOM MIIOCKOM
CTCHKH.
7. TermmonpoBOIHOCTH MHOTOCIIOMHOM TIOCKOM
CTCHKH.
8. TemmonpoBoHOCTH OJHOCIOMHON
UUATUHIPUYECKONU CTEHKH.
9. TemmonpoBoHOCTH MHOTOCIOMHOM
UUATUHIPUYECKONU CTEHKH.
[TpumepHbIe 3a1a49u:
IIpumepl .
B Garapero BOASHOTO OTOILIEHUS BOJIAa TIOCTYIIAET MIPH
80 °C mo Tpy6e miomniaapio nomnepeyHoro ceuenus S00
MM €O CKOpocThio 1,2 cMm/c, a BBIXOAMT U3 Oarapeu,
nmMes remnepatypy 25 °C. Kakoe KoIm4ecTBO TEMIOThI
MOJTy4aeT OTAIUIMBaeMOe TIOMEIICHHE 32 CYTKU?
Hano:

;=800 C, $=500 mm?, v=1,2 cm/c, 1,=25¢ C, =1 cyr,
Q-2

N

SR A

IIpumep 2. 1o cranbHOM TpyOe ¢ BHYyTPEHHUM
quametpom di =210 MM u BHEIIHUM JuameTpom dp =
224 MM, Teder ra3 co cpenHeil remnepatypoi Ty =
700 °C. Koo puuueHT TEMIonpoBOHOCTH MaTepHaa
TpyOnI A = 40 B1/(M-K), a k03 dunmenT rermoornaun
oT rasa K crenke o1 = 70 Br/(M*K). Chapyxu TpyOa
OXJIAKJIAETCS BOJOM CO cpenHel TeMnepatypoil Ty, =
170 °C, k02 PULHEHT TEIIOOTIaYU OT CTEHKHU K BOJIE
a2 = 3000 Br/(M*K).

Onpenenuts TUHEHHBIN KO3PPUITHEHT
TEIUIONEPEIayt OT ra3a K BOJAE U JUHEHHYIO
IJIOTHOCTB TEIJIOBOrO MOTOoKa. Halitn TeMriepaTypsl
Ha BHYTPEHHEW U BHELIHEeW MOBEPXHOCTU TPYOBI.




OIIK-1.2:

Hcnonb3yer  Teopernueckue
OCHOBBI TEXHUYECKUX HAYK JJIs
MPUMEHEHUSI WHHOBALMOHHBIX
TEXHOJIOTMI Ha  peaJIbHbIX
CTPOUTETBHBIX 00BEKTOB

Teoperuyeckne BOnpocol:
[TonsiTHE TEmnonepenayu.
2. Tennomnepenayda MmIOCKOH OJHO- U

MHOT'OCJIOMHOW CTE€HKH.

3. Temnomnepenadya oaHO- © MHOTOCIOHHOM

UUAJIUHAPUYECKONU CTEHKH.

4. Kputnueckuil JuameTp HUINHAPUYECKOU

CTEHKH.

5. IlpuHuunel pacuera TEMIIEPaTYpPHOIO MOJIS B
peOpUCTOI CTEHKE.
WuTencuuKanys mporeccoB Teoo0MeHa.

7. TloHsTHE HECTAIMOHAPHOMN
TEIIONPOBOJHOCTH.

8. AmHanu3 pelieHus 3a7a4 HECTallMOHAPHON
TEIIONPOBOJHOCTH JJISl IPEJEIIbHBIX
3Ha4YeHui uncen buo.

9. OmnepanoOHHBIA METOJI PELICHUS 33124
HECTallMOHAPHOU TEIIONPOBOAHOCTH.

10. Meton pacdera HeCTAIIOHAPHOTO
TEMIIEPATYPHOIO MOJIS AJIs1 TE€1 KOHEYHBIX
pa3MepoB.

Ornpezenenne KoJIMYeCcTBa TEIJIOTHI B
HECTAIllMOHAPHOM peKuMe ( IIaCTHHA.

=

IS

IIpumepHbIe 3a1a4u:

Ipumepl:

yed |
|

fo; L '

7 72

V1=15 i, V2=3,5 i, p1=4-10° ITa, p2=5-10° ITa.
Haiitu paboty rasa B mporecce 1-2-3 (cxema,
npuBeAIEHHAS K YCIOBHIO 3a]]a4, IPUBEICHA CIIPaBa).
Jano:

V1=1,5 1, V2=3,5 i, p1=4-10° IIa, p2=5-10° [1a, A—?
IIpumep 2. B kotiie Boga HarpeBaercs 3a cueT
C)KUTaHUs yIJIs, TOJNIIMHA CTEHKU KoTia & = 20 MM,
TeMIepaTypa IbIMOBBIX Ta30B T, = 1000 °C,
Temmeparypa Boabl Ty, = = 200 oc, KoaddunmenTs
TEIJIOOTJAa4YM OT ra3oB K cTeHke a1 = 100 BT/(MZ‘K), oT
CTEHKU K Bojze oy = 2000 BT/(MZ'K), a ko3 unrent
TEIUIONPOBOAHOCTH MaTepraa cCTeHKu A = 50
Bt/(Mm-K).

B nporiecce skcmTyaTanuy moBepXHOCTh HarpeBa co
CTOPOHBI IBIMOBBIX Ta30B MOKPHLIACH CII0EM CaXKH
TOMMUHOHN O, = 1 MM ¢ ko3 punmeHToM

teronpoBogHOCTH A, = 0,093 B1/(M'K), 11 co cTopoHbI
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BOJBI CJIOEM HAKUIIU TOJIIAHON Oy = 2 MM U
KO3 PHUIHMEHTOM TEIIONPOBOTHOCTH Ay = 0,93
B1/(MK).

Onpenenuts Temieparypsl T u Ter Ha MOBEPXHOCTSIX
CTEHKH YHCTOI'0 KOTJa U INIOTHOCTh TEIJIOBOTIO
notoka. OnpenenuTh MI0THOCTh TEIUIOBOTO MOTOKA C
Y4E€TOM OTJIOKEHUN Ha CTEHKaX KOTJa U ONpPEAEIIUTh
yYMEHBIIEHUE TEIUIOBOM Harpy3Ku B IponeHTax. Hantu
TEMIIepaTypbl Ha IOBEPXHOCTSAX COOTBETCTBYIOLINX
CJIOCB TCI) Tcz, TC3, TC4.

OIIK-1.3

Pemraer unxeHepHsie 3a/1a4u C
MOMOIIPD  MAaTEMaTUYECKOTO
amnmaparta BEeKTOPHOU anreOpsl,
AHAJIMTUYECKON TE€OMETPUU U
MaTeMaTUYeCKOro aHajinsa

Teoperuveckne BOnpochl:
ITonsiTHE PETYISPHOIO peXUMAa.
2. OCHOBHBIE MTOHATHS KOHBEKTUBHOTO
TEI1000MeHa.
3. ®opwmyna HerotoHa - Puxmana fjist pacueToB
IIPOLIECCOB TEMII000MEHaA.
CBoOOHAs ¥ BBIHYKICHHAS] KOHBEKITHSI.
['unpoauHamuueckas CTpyKTypa MOTOKA.
Yucno Pelinonsaca.
6. Hduddepenunanpapie ypaBHECHHS
KOHBEKTHBHOT'O TEINIOOOMEHA.
7. Teopus nonodbus. Yucna nogodus.
8. Teopemsl mogooUs.
IIpumepHbIe 3a1aun:

=

S

IIpumepl:

ol

el 3

Foa 7

7, Tancld

V1=1 n, V2=2 1, p1=0,6-10° ITa, p2=10° ITa. Haiitu
paboty raza B mporecce 1-2 (cxema, mpuBeIEHHAS K
YCJIOBHIO 3aJ1a4M, [T0Ka3aHa CIpaBa).

Jano:

V1=1n,V2=2 n, pl=0,6-105 I1a, p2=105 [Ta, A—=?
IMpumep 2. B BOA0—BOASIHOM SIAEPHOM PEAKTOPE
CTEPYKHEBOU TETUIOBBIJCIISIOIMIA JJIEMEHT (TBJ1)
BBIIIOJIHEH U3 JIBYOKHCH ypaHa C TOHKOCTEHHOU
000J104KOIi U3 HEpKaBerolIel ctanu. J[TuHa akTUBHON
yactu TB3a |= 3 M, quametp d = 9,5 MM, MOIIIHOCTH
BHYTPEHHUX HUCTOYHUKOB TeIuIa (y=3- 10® Br/m®,
BrinenvBmiasics TemioTa OTBOJUTCS K KUJIKOCTH C
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temmeparypoii Ty = 340 °C. Kooddumuent
TEIUIONPOBOIHOCTH MaTepuaa CTEPKHS A = 3
B1/(M°K), k03 dunineHT TeniooTaaum OT CTEHKHA K
xuakocty o = 25000 Br/(m* K).

Onpenenuts TeMIeparypy cTeHku T, TB37a,
TEeMIIepaTypy TOILIMBA HA OCHU CTEPKHA T TEII0BOU
moTok Q u 00BEM TOIUIMBA B CTEpXKHE V.

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, NIOKa3aTe/JIn U KPUTEPUH
OICHUBaAHUA:
HpOMe}KYTO‘lHaH arrecragusa 110 AUCHUIIIIMHE «Teopeanecmle OCHOBBI TCEIJIOTEXHUKH

(TeXHI/l'-leCKaH TEPMOAUHAMHUKA H TEHJIOMﬂCCOOﬁMeH)» BKJIIOYAC€T TCOPECTUUCCKHUE BOIIPOCHI,
IMO3BOJIAIOIIUME OOCHUTE YPOBCHb YCBOCHHA 06y‘IaIOH_II/IMI/IC$I 3HaHI/II71, " IPaKTHYCCKUEC 3adaHus,
BBIABJIAIOIINUEC CTCIICHD C(I)OpMI/IpOBaHHOCTI/I YMeHI/Iﬁ u B.]'IaI[eHPIﬁ, IIPpOBOAUTCA B q)opMe OK3aMC€Ha.

DK3aMeH 10 JTaHHOM JUCLUILINHE IIpOBOAUTCA B YCTHOﬁ (I)opMe I10 3K3aMCHAIlMOHHBIM 6I/IJ'ICTaM,
Ka)K,I[Hﬁ M3 KOTOPLBIX BKJIFOYACT 2 TCOPECTUYCCKUX BOIIPOCA U OAHO IMPAKTHUYCCKOC 3aIaHUC.

IToka3zarenn u KPUTCPHUHA OLICHUBAHUA IK3aMEHA:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) — oOyyaroluiicsi JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U IIIyOOKoe 3HaHMe
y4eOHOro MaTepuasia, CBOOOJHO BBHINOJHSAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpyeT
3HAaHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CPEAHUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHS [IPH aHATUTUYECKUX OTepallusiX, IEPeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oayna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIUH: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuincs
UCIBITHIBACT 3HAYUTENIbHBIE 3aTPYJHEHUS MPU ONEPUPOBAHMM 3HAHUSMU U YMEHUSAMHU IPU UX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydarouuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OMMOKHU, HE MOXKET IMOKa3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydJarommiicss He MOXET TOKa3aTh 3HAHUS Ha
YpOBHE BOCITPOU3BEICHUS U OOBSICHEHUST MHPOPMAIIUH, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



