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Pa6ouas nporpamma coctasiena Ha ocHope @PI'OC BO - GaxaiaBpuar 10 HanpapjeHHIO
noarotosku 08.03.01 CrpoutenseTso (nprukas MunoGpuayku Poccuu ot 31.05.2017 r. Ne 481)

PaGouasi mporpaMMa paccMOTpeHa W ofo0peHa Ha 3ace/laHuu Kaelpbl YIpaBieHHs
HE/IBUKUMOCTBIO U HH)KEHEPHBIX CHCTEM

16.02.2021, mporokon Ne 6 W
3aB. kadenpoi - 10.A. Mopesa

PaGouas mporpamma o100peHa Metofmdecko komuccuet UCAuld -
01.03.2021 r. mporoxon Ne 4

Ipencenarens \AZ< 7 — 0.C. Jlorynosa

PaGouasi mporpaMma cocTaBlieHa: )
accucrent Kadeapst YHuMC, %“j E.B. bazanoBa

Penenzent:
texuuueckuii qupexktop OO0 "METAM" |, KaH/. TEXH. HAYK I'".A. IlaBoBa



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu KadeaApsl YTPaBICHUS HEIBUKUMOCTHIO U HH)KEHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM oy Ha 3aceJaHuu Kadeapsl YIPaBICHUS HEJBKUMOCTHIO U MHXCHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM oy Ha 3aceJaHuu Kadeapsl Y TPaBICHHUS HEIBUKUMOCTBIO U MHKCHEPHBIX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roIy Ha 3aceqaHuu Kageapsl YNPaBICHUS HEABHKUMOCTHIO U HHKEHEPHBIX CHCTEM

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu KadeaApbl YTPaBICHUS HEIBUKUMOCTBIO U HHKCHEPHBIX CUCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit IO.A._MopeBa




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

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayiuTopHas — 2,9 akaJl. 4acos;

— camocrosTenbHas pabora — 160,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

(DOpMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
Pasyen/ Tema 2 (B akaj. yacax) E E{ Bunx 3 KOHTPOJIS Kon
> g © | caMoCTOATENbHON | yCIIeBaeMOCTHU U
JTACIUTUTAHBI = [ . | xoMOeTeHI K
Q & paboThI IIPOMEKYTOYHOM
na6. | mpakr. | € .8
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | QO &
1. 3aKOHBI TEPMOANHAMUKH
11 Ilepsslii 3aKOH
TepMoAMHaMUKH. [loHsTHE
paboThl B TEPMOJMHAMUKE,
MIOHSTHE TEIUIOTHI ITpoLecca.
Temora u pabora Kak
(dhopMBI TIEpeaund dHEPTHH.
DKBHMBAJICHTHOCTb TEIUIOTHI
1 pabotel POPMYIHUPOBKH U CamocrosTenpHOe
aHAIUTUYECKast hopma u3yde-Hue
TIEPBOTO 3aKOHA y4eOHOI
TEPMOAUHAMUKU JITEPATYPhI OTK-1.1,
DOHTanenus. AHaJIUTHIECKOE 3 1 10 Brimonaenne VeTHBi ompoc OIK-1.2.
BBIPAXKCHHE MEPBOTO 3aKOHA ZIOMALLIHHX OIK-1.3
TEePMOIMHAMHUKH qepes 3amaHui
JHTAJBIIUIO. Ananu3 [Noaroroska k
TEPMOANHAMHYECKUX ayAUTOPHBIM
IpoueccoB HU3MCHCHUA 3aHATHAM

COCTOSIHUSI MJI€aJbHOTO ras3a
Ha OCHOBE IEPBOr0 3aKOHa
TEPMOJINHAMUKHI
W30-x0pHbIA,  W300apHBIH,
HU30TEPMUYECKHH,
anuabaTHBIN, TTOJUTPOIIHBIN
MPOLIECCHI




1.2 Bropoii 3aKOH
TepMoarHaMuKkn OCHOBHBIC
(hOpMYIHMPOBKH 3aKOHA, HX
(usnyecKuil cMbICH, CBSI3b C

MIPUHIIATIOM JIercTBHS
TEXHUYECKUX yCTpoiicTB
[Muxn TemioBoro ABUrartens, CamocrosTenpHOe
Temwiora U paboTa IHMKIA, n3yue-Hue
dopmynupoBkn [lnanka u yueOHOM
OcTBanbra,  TEPMHUYECKHUH JIUTEPATYypPbI OTK-1.1
1,
KIII. DopmynrpoBKa 10 Brimonuenne VerHpiii onpoc OIK-1.2,
Knaysuyca o H LIUKJT ZIOMAIIIHUX OTIK-1.3
XOJOAWIBHOM  yCTaHOBOK. 3aJaHu’
Hukn Kapno, ompenenenue [Moaroroska k
TEPMHUUYECKOTO KILA. ayIUTOPHBIM
Teopema Kap-no. DuTpOonus. 3aHIATHSIM
T-S - muarpaMma (TerioBas
Juarpamma) OcHoBHEIE
MpoIeccsl B KOOpAMHATaX
T-S. AHanuTHyecKkoe
BBIpa)KEHHE BTOPOTO 3aKOHA
ITonsiTre 06 skcepruu .
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2. ket TEIUIOCHJIOBBIX,
XOJOAWIBHBIX  YCTAaHOBOK W
KOMIIPECCOPHBIX MaIlluH
2.1 Tuxiusl HOPLIHEBBIX
JABC. Tepmuueckmit KIIJ]
UKiIa. MeTo/bl HOBBILICHHUS
3((EKTUBHOCTH MOPIITHEBBIX
JBC. Hukmst I'Ty.
i%ﬁg;iiiﬁ;?:&n;xeﬁidé CaMOCTOﬂTeHBHO?’ 5 OIIK-1.1,
14 |u3yuenue yueOHOI| VYcTHBIN onpoc OIIK-1.2,
I'TY ¢ noaBomom TemioTsl IHTepaTYpEI OIK-1.3
IIPY TIOCTOSHHOM [IaBJICHHH.
Vyer HEoOpaTUMOCTH
MIPOIIECCOB COKaTHUs u
pacluupeHus. MeTtosl
TIOBBIIICHUS TEPMHUYECKOTO
KIIATTY
3
2.2 Iukabl HapoCHIOBBIX
ycranoBok. Cxema IITVY.
IIpuHnunuanbHas
BO3MOXHOCTb  peallu3aluu CaMOCTOSTEIbHOE
nukia Kapu. Hukn Penkuna, msyuenme yaeGHoM
ero m3orepmuueckuit KITJI. IHTepaTYpEI
Meronet TOBBIICHIA Brinosnnenue OIIK-1.1,
repmuacckoro. KIIL upka 12 JIOMAIITHUX VYerHBIH ompoc OIIK-1.2,
Penkuna. uxn co B— OIK-1.3
BTOPUYHBIM HeperpeBomM TMoxroTosxa k
f1apa. Huzcn ¢ ayIUTOPHBIM
pereHepaTUBHBIM SAHSTHAM

MOJIOTPEBOM  IHTATEIbHOM
BOJbl. TepMoaAMHAMUYECKUUN
aHaIN3 TeTIO(MHUKALOHHON
YCTaHOBKH




2.3 1IuKibl  XOJOAMIBHBIX
ycTaHoBoK. OOpaTHbII LUK

Kapmno. [ToBeIICHNE CaMOCTOSTCIBHOE

s dexTuBHOCTH IHKJIa HayeHHe yIeOHOi

BO3AYIIHOH  XOJIOJWJILHOU STEpaTYpI

leii};izﬁia}mﬂ fryrem Brimonaenne OIIK-1.1,
1/11 12 JIOMAIIHUX YcTHBIi onpoc OIIK-1.2,

pereHepanuu ) TETUIOTHI. S OTIK-1.3

IMpunHiun neicTBus, cxeMil ToaroToBKa K

51 TEPMOJAUHAMUYCCKUI Ay THTOpHbIM

OUKJI TEIUIOBOIO  Hacoca.

YcranoBka Piniv:s SAHATHAM

COBMECTHOTI'O MOJTYy4CHHUS

TEIIa U X0JI0/a.
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3. TepMorHAMHKA TTOTOKA.

3.1 MUcreyenne rasza wu3

npocroro comia. Ilepexon

yepe3  CKOpPOCTh  3BYKa,

KPUTHYECKUE rapameTpsbl

HcTedenne mueanbHOTO rasza

4yepes COILIO JlaBas. CaMOCTOSTRILHOE

HpoccenmnpoBanne ra3oB W 6HOM

napoB dusnueckas H3y;§?:;a¥qygmﬂon

;;?;Z?f;_poml{ﬂﬂ fiporecca Brinonnenue ) OIIK-1.1,

12 JIOMAaIHUX VYeTHBIM onpoc OIIK-1.2,

M3MeHeHne mnapameTpoB B B OIK-1.3

npoiiecce Z[pOSCEHPIpOBaHI/IH. TMoxroToska K

WuTerpanbuslit Ay IHTOPHEIM

npoccenb-3¢dekr. ARSI

Temnepatypa WHBEPCUH,

kpuBasi mHBepcuu [Ipomecc

JIPOCCEINPOBAHUS BOJISTHOTO

napa TIpakTuyeckoe

UCIIOJIb30BaHME  Ipoliecca

JIPOCCETMPOBAHMSL.

3.2  TepmoauHaMHYECKHUI

aHalM3 Tpolecca  CKaTus

rasoB B KOoMIIpeccope.

N3oTepmuueckoe, CamocrosTenpHOe

anauabaTHoe, TOJUTPOIHOE H3yuYeHHEe y4eOHOU

cokatue.  Yuer  paboThl JUTEPaTypbl

MPOTATKUBAHWSL. Brimonnenne OIIK-1.1,

MHuoroctrynenuaTsiit 12 JIOMAIIHUX VYerHbIl onpoc OIIK-1.2,

kommpeccop. Omnpenenenue 3aaHui OIlK-1.3

MOIITHOCTH [IpUBOJAA [ToaroroBska x

Kommpeccopa HM3o0pakeHue ayJTUTOPHBIM

TepMO,ZlI/IHaMI/I‘{CCKOFO 3aHATUAM

aHamM3a paboThI

KoMmrpeccopa Ha pP-V, T-S

JUarpamMmax .

Wroro no pazaeny 24

4. CpoiicTBa peanbHbIX paboumx
OCHOBHBIC
TEPMOIMHAMUYECKHE MTPOIIECCHI

BEILIECTB u




4.1 Koaddurment
C)KHMaeMOCTH Kak
XapaKTepUCTHKA
«pearbHOCTI rasa,
M30TEPMBI PeaJbHOTO ras3a B
KOOpJIMHATaX z,p,
KPUTHYECKHE  IapaMeTpBblL.
YpaBHeHUE
Knaneitpona-Knaysuyca.
TemnoTa (hazoBoro
nepexo/ia. [puaIHATE
MOCTPOCHUSI U XapaKTepHBIC
0COOEHHOCTH h-s
JIMarpaMMbl BOJISTHOTO Tapa
V nenpHbIH 00BeM,
DHTANBNUSL W OHTPOMHS
BOJBI, BIAKHOTO, CYyXOTO,
HACBIIIEHHOTO u
MIeperpeToro napa.

1/0,61

10

CamocrosTenpHOe
n3ydeHue yueOHoH
JNTEPATypPEI

VYcTHBIH onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

4.2  Brnaxublit
VYpasuenne
Ban-nep-Baansca
TepmoanHaMuveckue
napameTpsl BOJIBI u
BomstHOTO Tmapa. [Ipomecc
napooOpa3oBaHust B P-V U
T-s mmarpammax JKunakocts
B COCTOSHMU HACBIIICHUS U
CyXOW HACHIIIEHHBIA Iap
Bnaxuelii  map, creneHs
cyxoctu mapa Ileperpersrit
nap. OHTaNbIHUSA BIAXKHOTO
Bo3myxa H-d amarpamma
BJI2)KHOTO BO3JyXa -
TIPUHIIHIIBI MOCTPOCHNS,
XapaKTepHbIE OCOOCHHOCTH,
OIpeieIeHHe TapaMeTPOB.

BO3ZIYX.

10

CamocrosTenbHOE
u3ydeHue yueOHoi
JNTEPATypPEI

VYcTHBIH onpoc

Hroro no pazneny

2/0,611
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5. IlepeHoc TemIIOBOM SHEPTHI

5.1 Onpenenenne mpouecca
TemIoo0MeHa, CIIOCOOBI
nepeHoca TernIa.
TennonpoBogHOCTS,
KOHBEKTHBHBIH TEIIIO00MEH,
TEMJI000MEH  M3Iy4eHHEM,
CJIOYHBIN TEII000MEH.
TemmnepaTtypuoe ToJe,
U30TePMUYECKast
TIOBEPXHOCTb, rpagueHT
TeMIeParypsl, TEMJI0BON
MOTOK, IUIOTHOCTh
TEMJIOBOTO MOTOKA.

12

[ouck
JIOTIOJTHUTEJIbHON
UH(OPMAIHH T10
3aJJaHHOH TeMe
(pabora c
oubnnorpaguuec
KAM MaTepualiaMH,
CIPaBOYHHKAMU,
KaTajoram,
CJIOBApSIMH,
SHUUKJIONEUSAMH )

VYcrHbli onpoc

OIIK-1.1,
OIIK-1.2




52 3aKkoH Oypee.

TemnmonpBoAHOCTH cpen.

JuddepennuansHoe

ypaBHEHHE

TEIUIONPOBOIHOCTH.

VYcinoBus  OJJHO3HAYHOCTH.

I'pannyHbIe YCIIOBUS

HePBOTO, BTOPOTO u

TPeTbero pona.

TemnmonpoBoIHOCTD npu ToroToBKa K
CTallMOHAPHOM pexuMe. 14 Ay THTODHBIM Vermiii ompoc OIIK-1.1,
TeHJ'IOHPOBOI[HOCTB B ARSI OIIK-1.2
TUIOCKOH CTECHKE npu

TPaHUYHBIX YCIIOBUSIX

epPBOro pona.

MMHorocnonHas CTEHKa,

TEPMUYECKOe

CONPOTHUBIICHUE

TEIUIONPOBOIHOCTH.

TenmonpoBoIHOCTE

IHITMHIPUYECKOI u

I1aPOBOM CTEHKH.

5.3 TeruonpoBosHOCTh TIPU

TPaHUYHBIX YCIIOBUSIX

TPeTbero pona.

Koaddunuent

TEIUIOOTIAa4H, TEePMHUYECKOe

CONPOTHUBIICHUE

TCIAOOT HAtH. CamocrosTensHoe
Tenmonepenaya,

K03 bumHeHT mzqg;{m;[e
TeIIonepeaadH, JHZTeepaT(})IpH
Tepmireckoe Brinonnenune . OIIK-1.1,
CONPOTHUBIICHUE 6 JE— VYcerHblit onpoc OINK-1.2
TeruIonepeayu. N
Kpurraeckuii IHameTp Hoiiiil({:;ia «
LHMIHHIPUYECKON CTEHKHU. 2y IH-TOPHEIM
Tpusuas! 3aHATHAM
TEXHHKO-9KOHOMHYIECKOTO

pacueTa TEMIOBOW M30JISALIUN

TPYOOTPOBO/IOB.

Tennonepenaua qepes

OpeOpPeHHYI0 CTEHKY Kak

METO/I UHTEeHCH(UKAH

nporecca TemIoo0MeHa.

HWroro no pazaeny 32

6. Hecranuonapnas

TEIIIONPOBOJHOCTb.

6.1 TlocraHoBKa 3amgaun u

AHATUTHIECKUH METOJ Tonck
pacuera  TeMIepaTypHOIrO N
OISt OecKoHeuHOI JIOTOMHHTEILHON
IUTACTUHBI TIPU TPaHUYIHBIX 222;’535;1:‘2;0
YCIOBHSAX TPETHEro poja. (paBora ¢
Amnanus peluenus s GuGmorpadace
NpeleNbHbIX  ciiydaeB  mmo| 3 8 VYeTHBI onpoc OIlK-1.1
BEJIMYMHE yucna buo; MaTeI;)I/IfII\;JI'/IIaMI/I
HAMpaBISIOIAs  TOYKA | ’
IpUOIIKEHHAS KpuBas CHPABOHHHKAMH,
TeMIIEepaTypHOIro OJISL. I::?IToa;a(g:LT;’
Omnpenenenue TEIJIOTHI, >

OTJaHHOW  IUIACTMHOM B
HECTAIIMOHAPHOM TIPOIIeCcCe.

SHLUKJIONIEIUSIMU )




6.2 Pacuer

HECTAIlMOHAPHOTO [Monck
TEMIEpaTypHOro Imojs B JIOIOJIHATCIBLHOM
LUITHHIPE OeCKOHEUHOM UHPOPMALIUH T10
JUTHHEIL. OnepanroHHbII 3aJJaHHOU TeMe
METOJl  pEIIeHUus 3a7a4 (pabota c
HEeCTalOHAPHOM 1 8 oubimorpaguuec Veruuit onpoc OTK-1.1
TEIUIONPOBOTHOCTH. Meton KUMU
pacuera  HECTAlMOHAPHOTO MaTepHaaMu,
TEMIEepPaTypHOro MO JUIs CIPaBOYHHUKAMH,
TET KOHEYHBIX pa3MepoB. KaTajioraMu,
Bimusanue yncna ®ypbe Ha CIIOBapsMH,
TeMIepaTypHOe TOJie IpH SHIUKIIONCTUSIMH )
HECTaI[IOHAPHOM pEeXXHME.
HUroro no pazaeny 1 16
7. KOHBEKTHBHBIN TEINIOOOMEH
7.1 OcCHOBHBIE TIOHSTHS.
KonBextuBHbI# TIEPEeHOC
TEIUIOTHI, IJIOTHOCTh
TEIUIOBOTO IOTOKA. CaMOCTOHTeHLHOCu
Dopmysa H3yueHHe yueOHOU
JIUTEPATYpPbI
HrroTona-Puxmana IS BhITONHeHHC
TeHJ‘IOOTZ[Z}"{I/I. Honsrne 9 6,4 JIOMAIIHUX YcTHBIi onpoc OIIK-1.1
CBOOOTHOM M BBIHYXJICHHOH B—
KOHBeKLMHU. JIaMHHapHBIN U ToaroToBKa K
TypOyJICHTHBIH PEKUMBI
TEYCHUSL. Cucrema Ay AHTOPHBIM
T PepeHIIHATBHBIX SaHATHAM
YpaBHEHUH KOHBEKTHBHOI'O
TEIIOO0OMEH.
7.2 Teopus momobusi B
KOHBEKTUBHOM
TEII00OMEHE. Teopembl
nonobust. Teopust monobus
CamocTrosaTensHoe
Kak PYKOBOJICTBO K -
palroHaIbHOMY yaeBHoM
MIPOBEICHHIO T ——
9KCIE-PUMEHTAIBHOTO BhINONHeHHE
WCCIIEIOBAHUSA  TIPOIIECCOB 4 TOMAIIHIX VYerHbIi ompoc OIIK-1.1
KOHBCKTUBHOT'O o
TeroooMeHa.  [IpuHIHUTIBI Hozari?:;ia <
MOJICJIUPOBAHUS, ¢dopma Ay UTOPHBIM
MPEe/ICTABICHUS AT
3KCHepI/IMCHTaHbelX
pe3ysIbTaToB B BHJIE
ypaBHEHMH MOA00uUS, YuciIa
omo0us.
Wroro no pazneny 10,4
8. IToAroToBKa K 3K3aMeHY
CaMoCTOSTENbHOS
M3y4YeHHe yaeOHOU ONK-1.1,
8.1 TToAroTOBKa K AK3aMEHY g:;{?;;gg;le DK3aMeH OIIK-1.2,
OIIK-1.3
JOMalIHUX
3aJaHuNA
Wroro no pazaeny
Uroro 3a cemectp 4/1,6111160,4 JK3aMeH
HToro no gucLuIInHE 4/1,611]1160,4 3K3aMeH




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-Jaronmxcsi.

[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  TPAaHCISAIUIO 3HAHUA  OT
Iperno/iaBa-TeNis K CTyACHTY (IPEUMYIIECTBEHHO Ha OCHOBE O0BSACHUTEIHHO-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.

®opmMbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM TEXHOJIOTHIA IIPOOIEMHOTO O0YUCHUSI:

[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
pECYpCOB, MO3TAMHYIO peaju3alyio IJaHa paboThl, MPE3EHTAIMIO PEe3ylbTaTOB PaOOTHI, 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 ~ O0pa3oBaTeIbHBIE  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



(memMoHCTpaluel 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 ®.®., TemnomaccooOmen : yueOHHK s By3oB /| ®@.D. I[serkos, 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

HanmmonanbpHas
MH()OPMAIMOHHO-aHAIUTHYECKAsT  CHCTEMa
Poccuiickuii MHJAEKC HAy4YHOI0 IMTHPOBAHUS

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

[Touckosas cucrema Akaaemust Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EnuHOEe OKHO
JIOCTYIIA K HH(POPpMAIMOHHEIM pecypcam

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

Poccuiickas T'ocymapcTBeHHass OuOnmoTeka.
Karanoru

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

DnekTpoHHbIe pecypchl Oubmuorexku MI'TY um.
I'.1. HocoBa

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

MexayHapoaHast HayKOMETpHUYECKast
pedepaTHBHAsS U IOJHOTEKCTOBAst 0a3a JaHHBIX
HayuHbIx u3ganuil «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepaTuBHas U
MIOJIHOTEKCTOBAsl _ cipaBoYHas 0a3a  JTaHHBIX

http://scopus.com

MexaynapoaHas 0a3za MOJTHOTEKCTOBBIX
ypHaioB Springer Journals

http://link.springer.com/

MexnyHapoanas KOJUTIEKIIHS HAyYHBIX
MIPOTOKOJIOB II0 PAa3JIMYHLIM OTPACISIM 3HAHMMI

http://www.springerprotocols.com/

MexnyHaponHas 0a3a HaydHBIX MaTepHallOB B
obacty  (HU3NYECKUX HAYK W HWHXHHUPHHTA

http://materials.springer.com/

MexnyHapoaHas 6a3a CIpaBOYHBIX M3IaHHMA 110
BCeM oTpacisim 3HaHui SpringerReference

http://www.springer.com/references

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 TMPOMEKYTOYHON aTTECTAIlMH: JIEMOHCTPAIIMOHHBIC CTECH[IbI, TUIAKATHI,
HarJIs,IHbIE TTOCOOMUSI.

[Tomemniennst Uit  XpaHEeHUST W NPOPWIAKTUYECKOTO OOCIY)KUBaHHUS  y4eOHOTrO
obopynoBanus: Illkadel n cremtaxu i XpaHEHUS Y4eOHO-METOAWYECKON JTOKYMEHTAIUH,
y4eOHOTr0 000py0BaHUS M y4eOHO-HATJISTHBIX TIOCOOMIA;

MHCTPYMEHTHI U 000pyI0BaHUE [Tt OOCITYKUBAHHS






Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

Ilo oucyunnune «TeopeTnyecKue OCHOBBI TEIJIOTEXHUKH (TeXHUYECKASI TEPMOAUHAMMKA U
TEMJI0MAacCO00MeH)» MPEAYCMOTPEHA AYANTOPHASI U BHEAYIUTOPHASI CAMOCTOSITeNIbHAs paboTa
oOydaromuxcs. AyAHTOpHAs CaMOCTOSITENIbHAS paboTa CTYICHTOB IPEIIoiaraeT perneHne
MPaKTUYECKHX 33/1a4 Ha IPAKTUYCCKUX 3aHIATHIX.

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 HaJl0 OTKPBITh KpaH, 4TOOBI yCTaHOBMIIACh TeMiieparypa 35° C, ecnu 3a
OJIHY MUHYTY U3 KpaHa BbITekaeT 10 1 Boab1?
ano:
V1=400 n, t1=300 C, t2=600 C, t=35¢, 10=1 mun, V0=10 i1, 1—?
Pemenne 3anaum:
W3nauanbHO B BaHHE Haxoauachk Boga oobemoM V1 npu remneparype tl. 3a uckomoe Bpemsi T U3
KpaHa BeITe4eT 00beM BoJbI V2 ipu Temmieparype t2. B pe3ynbrare cMemeHus 1 TemioooMeHa
YCTaHOBUTCS TEILIOBOE PaBHOBECHE IIpH TemMIieparype t.
3anuiueM ypaBHEHHUE TEIJIOBOIO OajlaHca:
Q1=Q2
3neck Q1 — KOIMUECTBO TEIJIOTHI, MOJIy4€HHOE BOJ0i 00beMoM V1 mpu HarpeBaHuu B
pe3ynbTaTe TernnooomMena, Q2 — KoIM4ecTBO TEIJIOTHI, OTAaHHOE BOJI0M 00beMoM V2 (koTopas
BBITEUET U3 KpaHa) MpU OXJIAXKIEHUH B pe3yibTare TeriooOMeHa. Pacuiiem konnyecTBa
TEIUIOTHI [0 U3BECTHBIM (OpMYyIIaM:
cml(t—tl)=cm2(t2—t)
ml(t—tl)=m2(t2—t)
Maccel 3anuiineM Kak Mporu3BeIeHNEe TUIOTHOCTH BOJIBI HA COOTBETCTBYIOIINN 00BEM.
pV1(t—tl)=pV2(t2—t)
V1(t—tl)=Vv2(t2—t) (1)
Ecnu 3a equHMIly BpeMEHH U3 KpaHa BBITEKAeT OJJMHAKOBOE KOJIMYECTBO BOJBI, TO €CTh PACXOJ
JKUJKOCTH BCET/Ia OJIMHAKOBBIM, TO UMEET MECTO PABEHCTRO:
V010=V2t
V2=V0r10
[ToacTaBuM moJIy4eHHOE BBIpaXKeHHE B paBeHCTBO (1).
V1(t—t1)=VO0rt0(t2—t)
OTKyIa UICKOMOE BpeMsl T PaBHO:
1=V1(t—t1)t0VO(t2—t)
[TepeBeném o6bembl V u VO, a Taxoke Bpems 10 B cuctemy CU:
4001=0,4m3
101=0,01m3
Imua=60cC
UucaeHHbIN OTBET K 3a/1a4€ PABEH:

1=0,4-(35—30)-600,01-(60—35)=480c

AIIP Ne2. YcioBue 3aga4u:
JXKenesnslii ctepxkeHb Maccoil 5 kr, HarpeTslid 10 550° C, omyckaercst B Boty. CKOJIBKO TETJIOTHI

€KECEKYH/THO TepsieT CTepKeHb, eciu 3a 10 MUH OH ocThIBaeT 10 45° C?



AIIP Ne3. YciioBue 3agauu:
q

P

= 2

7

- . e —

v v VV1=2 1, V2=3 1, p1=400 kIla. Haiitu paGoTy ra3a, COBEpIICHHYIO B
nporecce 1-2-3 (cxeMma K 3aj7a4e MpuBeIcHa CIIpaBa).

Jano:

V1=2 n, V2=3 1, p1=400 xI1a, p2=600 kI1a, A—?

Pemienue 3agaun:

/'7’__7:////' 2
Zs -y
7 V.

paBHa cymMMe paboT rasa B npoueccax 1-2 u 2-3.

Pabora raza A, coepieHHas B niporecce 1-2-3,

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

[Tponiecc 1-2 — u300apHBIi, Mo3TOMY paboTy raza A1l—2 B 3TOM mpoIiecce CIeayeT HCKaTh 110
Takoi hopmyse (YMcIeHHo padoTa paBHa IO (GUTYPHI IO Tpad KoM MpoIecca, Ha CXeMe K
PELICHUIO — 3alITPUXOBAHO):
Al—2=pl(V2—V1)
ITpornecc 2-3 — u30x0pHbIH, paboTa raza A2—3 B 3TOM Ipoliecce paBHa HYJIIO, TaK Kak ra3 He
U3MEHseT CBOoero o0bemMa (Tomia s GUrypsl noJ rpadukom 3Toro mpoiecca B KoopauHarax p-V
TaKXe paBHA HYJIO).
A2—3=0

B utore ¢popmyna (1) mpumer Takoii BULI:

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

21=2-10—3wm3

31=3-10—3m3
ITocunTaem oTBeT:

A=400-103:(3-10—3—2-10—3)=400/1x
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OuneHoYHBIE CpeCTBA A1 MPOBEIeHUs] POMEKYTOUYHOM aTTecTAlNU

Kox
NHaukaTop A0CTHKEHHUS
HHINKAT
KOMIIeTeH MM
opa

OuneHo4HBIE CpPeICTBA

OIIK-1: CnocobeH pemiarh 3afgauu MpohecCHOHAIBHOM JIEITEIbHOCTH Ha OCHOBE HCIIOJIb30BAHMS

TCOPCTUYCCKHUX H IIPAKTHYCCKHX OCHOB CCTCCTBCHHBIX MW TCXHHUYCCKUX HAYK,

MAaTCMaTUYCCKOr'O allrapara

a TaKXXe

OIIK-1.1: | OnpenensieT XapaKTEPUCTHKU
(U3HYECKOTO M XUMHUYECKOTO

nporecca (ssBICHUS),
XapaKTepHOro Jisi OOBEKTOB
npodeccnoHanbHOM
NEeSTeIbHOCTH, Ha  OCHOBE
TEOPETUUECKHIX u
IKCIIEPUMEHTAIBLHBIX
HCCIIeJOBaHUN

TeopeTnyeckue BONpOCHI:

1. OcHoBHBIC IOHATHS U onpeaeneHus. Oouue
MOHATUS TEIUVIONPOBOJHOCTH, KOHBEKIIMH,
U3ITy4EHUS.
3akon Dypre.

3. HMuddepenunanpHoe ypaBHEHHE
TEIUIONPOBOAHOCTH.
KoadduumeHT TermonpoBoaHOCTH.
VYcioBHs 0IHO3HAUYHOCTH.
TennonpoBoAHOCTH OAHOCIOMHOMN IIJIOCKOM
CTEHKH.
7. TemnonpoBOJHOCTb MHOTOCJIIOMHOM MIOCKON
CTEHKH.
8. TermIonpoBOIHOCT OTHOCIOMHOMN
LWINHAPUYECKON CTEHKH.
9. TemnonpoBOAHOCTH MHOT'OCIIOMHOMN
LWINHAPUYECKON CTEHKH.
IIpumepHsIe 3ana4n:
IMpumepl .
B Garapero BoASIHOrO OTOIUIEHHSI BOJA MOCTYIAET HpU
80 °C mo Tpyde miomianpo nonepeyHoro ceuenus 500
MM? CO cKkopocThio 1,2 cm/c, a BRIXOAUT U3 O6arapeu,
nMes temneparypy 25 °C. Kakoe Koa1M4ecTBO TEMIOThI
M0JIy4aeT OTAIUIMBAaEMOE IOMEIICHHE 3a CYTKU?
Jlano:

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

no

2 A

IIpumep 2. 1o cranbHOM TpyOe ¢ BHYyTPEHHUM
quametpom d; =210 MM u BHEIIHUM JrameTpom dp =
224 MM, Teder ra3 co cpenHeil remnepatypoi Ty =
700 °C. Koo puuueHT TemIonpoBoJHOCTH MaTepHala
TpyOnI A = 40 B1/(M-K), a x03ddunmenT rermtoornaun
oT rasa K crenke o1 = 70 Br/(M*K). CHapyxu TpyOa
OXJIAKJIAETCS BOJOM CO cpenHel TeMiepatypoil Ty, =
170 °C, k02 PULHEHT TEIUIOOTIAYN OT CTEHKHU K BOJIE
a2 = 3000 Br/(M*K).

Onpenenuts TMHEHHBINH KO3 HUITUEHT
TETUTOTIEpEeIavd OT Ta3a K BOJIC ¥ IMHEHHYIO
IUIOTHOCTb TEIIOBOTO MoToka. Haiitu Temneparypsl
Ha BHYTPEHHEH U BHEUTHEH MOBEPXHOCTH TPYOBI.




OIIK-1.2:

Hcnonb3yer  Teopernueckue
OCHOBBI TEXHUYECKUX HAYK JJIs
MPUMEHEHUSI WHHOBALMOHHBIX
TEXHOJIOTMM  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 I10JIS 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
HECTallMOHAPHOW TEIIONPOBOAHOCTH.

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

Ornpezenenne KoJIMYecTBa TEIJIOTHl B
HECTAIllMOHAPHOM peKuMe ( IIaCTHHA.
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IS

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.
Haiitu paboty raza B mporiecce 1-2-3 (cxema,
NpUBEIEHHAS K YCIOBUIO 33a4M, TPUBECHA CIIPaBa).
Jlano:

V1=1,5 i, V2=3,5 11, p1=4-10° I1a, p2=5-10° ITa, A—?
IIpumep 2. B xoTe Boga HarpeBaeTcs 3a cyer
CKMTaHUs yIJisd, TOJNIIMHA CTEHKU KoTia O = 20 MM,
Temreparypa AbIMOBBIX Ta30B T, = 1000 °c,
Temmeparypa Bobl T = = 200 °C. KooddurmenTsr
TEIUIOOTa4M OT ra3oB K cTeHke a1 = 100 BT/(MZ'K), oT
CTEHKH K Boze oz = 2000 BT/(MZ'K), a Ko3phunreHT
TEIUIONPOBOAHOCTH MaTepHaia cTeHKH A = 50
Bt/(m-K).

B nporiecce skcrtyaTanuy NOBepXHOCTh HArpPeBa co
CTOPOHBI JIBIMOBBIX Ta30B TIOKPBLIACH CIIOEM CaKU

ToNHOU O, = 1 MM ¢ kodurenTom
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termonpoBogHOCTH A = 0,093 B1/(M'K), 11 co ctopons!
BOJIbI CJIOEM HAKMIIU TOJIIHHOM Oy = 2 MM U

KO3 (D PHUITMEHTOM TETIONPOBOTHOCTH Ay = 0,93
Bt/(mK).

Onpenenuts Temneparypsl T U T, Ha TOBEPXHOCTSIX
CTEHKH YHUCTOI0 KOTJIa U INIOTHOCTh TETJIOBOTO
noToka. OnpeneauTs IIOTHOCTh TEIUIOBOIO IMMOTOKA C
Y4E€TOM OTJIOKEHUN Ha CTEHKAaX KOTJIa U ONpPEACIIUTh
YMEHbIIIEHUE TEIJIOBOM Harpy3ku B npoieHTax. Haiitu
TEeMIIepaTyphbl Ha TOBEPXHOCTSAX COOTBETCTBYIOIIUX
cioeB T¢i, Teo, Tez, Tea.

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.
['unpoauHamuyueckas CTpyKTypa HOTOKA.
Yucno Pelinonsaca.
6. Hduddepenunanpapie ypaBHECHHS
KOHBEKTHBHOT'O TEINIOOOMEHA.
7. Teopus nonodbus. Yucna nogodus.
8. Teopemsl mogooUs.
IIpumepHbIe 3a1aun:
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IIpumepl:
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V1=1 n, V2=2 1, p1=0,6-10° ITa, p2=10° ITa. Haiitu
paboty raza B mporecce 1-2 (cxema, mpuBeaEHHAS K
YCJIOBHIO 3aJ1a4M, [T0Ka3aHa CIpaBa).

Jano:

V1=1n,V2=2 n, p1:O,6-1O5 ITa, p2=105 ITa, A—=?
IMpumep 2. B BOA0—BOASIHOM SIAEPHOM PEAKTOPE
CTEP>KHEBOM TETUTOBBIACIISIONINI 3JIEMEHT (TBAJ)
BBINIOJIHEH U3 JBYOKHUCH YpaHa C TOHKOCTEHHOM
000J104KOIi U3 HEpKaBerolIel ctanu. J[TuHa akTUBHON
yactu TB3a |= 3 M, quametp d = 9,5 MM, MOIIIHOCTH
BHYTPEHHUX UCTOYHUKOB Teria ¢y=3- 10® Briv®.
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, IIPOBOOUTCA B q)OpMC JK3aMC€Ha.

DK3aMeH 10 JTaHHOM JUCLUILINHE IIpOBOAUTCA B YCTHOﬁ (I)opMe I10 5K3aMCHAlIlMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[Hﬁ M3 KOTOPLBIX BKJIFOYACT 2 TCOPECTUYCCKUX BOIIPOCA U OAHO IMPAKTHUYCCKOC 3aIaHUC.

IToka3zarenn u KPUTCPHUHA OLICHUBAHUA IK3aMEHA:

— Ha OIEHKY «oTam4Ho» (5 0ayioB) — OOydaroIIMiics JEMOHCTPUPYET BBICOKHI YpPOBEHBb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTH4YeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBHINOJHSAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpyeT
3HAHUSIMM, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX ITOBBIIICHHOMN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpeIHUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
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 3aTPYAHEHMs IIPU ONEPUPOBAHUU 3HAHUSIMH U YMEHHUSMH IPH HX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydarouuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OMMOKHU, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHHS MMPOCTHIX 3a/1ad.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — o0ydJaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YpOBHE BOCITPOU3BEICHUS U OOBSICHEHUST MHPOPMAIIUH, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



