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JlueT akTyaausamun padoyeil nporpaMmbl

PaGouas nporpamma repecMoTpeHa, oocyxkaesa u ogodpeHa g peasusanun B 2020 - 2021
y4eOHOM IOy Ha 3aceaHuu KaGeapbl YIpaBIeHHs HEIBHKHMOCTBIO H HHKEHEPHBIX CHCTEM

Mpotoxonor & LOF p02A8. N
3aB. xadeapoit //:,, " 1O.A. Mopesa
7 7

Pa6ouas mporpamMma repecMoTpena, odeyskieHa u ogoGpeHa 11 peatusanuu B 2021 - 2022
y4eGHOM TOy Ha 3acenanuy Kadgeapsl YIpaBleHKs HEABHIKUMOCTBIO H HEXEHEPHBIX CHCTEM

IIpotokomor 20 r. Ne

3ap. Kadenpoi IO.AK/IopeBa

PaGouast mporpaMma repecMoTpeHa, o0cy /e a i ofo0pera 1s peasinaiuu B 2022 - 2023
yueOHOM TO/Iy Ha 3aceaHuy Kadeappl YpaBieHKs HEABUKKMOCTIO U HHKEHEPHBIX CHCTEM

IIpoTokom oT __ 20 r. Ne

3aB. xadenpoit }O.AK/IopeBa

PaGouas mporpamma repecMoTpeHa, 00CyKeHa 1 oxo0peHa s peaausanuu B 2023 - 2024
yueOHOM TOIy Ha 3acelaHuy Kadeapbl YIPaBIcHUsA HEABMKIAMOCTBIO M HHXKEHEPHBIX CHCTEM

IIporoxom o __ 20 r. Ne

3aB. xadenpoit }O.A._Mopesa




1 Iesin ocBOCHUSI I CUMILTAHBI (MOAYJIS1)

IenssmMu ocBoeHUs AUCHUILINHBI «TeopeTnueckue OCHOBBI TEINIOTEXHUKH (TEXHUYECKast
TEPMOJIMHAMHMKA M TEIUIOMAacCOOOMEH)» sBIseTca (DyHIAMEHTalIbHOE H3Y4YEHHE CTYACHTaMH
OC-HOB TEXHMYECKOW TEPMOJMHAMHMKHU U TEIUIOTEXHUKH; 00eCleYeHUe 3HAHUSMM CTYJIEHTOB B
00J1aCTH TEXHUYECKOW TEPMOJNHAMHKH M TEIJIOMaccOOOMeHa, OJHON 13 0a30BBIX MHKEHEPHBIX
JUCLHUIUIMH CHELUAIbHOCTH, YTO MO3BOJISET CO3AaTh QYyHIAAMEHT 715 He(hOPMaIbHOTO YCBOCHUS
Marte-puaga NpoQUIMPYIONMX AUCHUIUIMH: OTOIUICHHS, BEHTWIALWHU, TEIUIOCHA0XKEHUS,
ra30CHa0KEeHMSL.

2 MecTO IMCUMILUTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

JucuummHa TeopeTudeckne OCHOBBI TEILNIOTEXHUKU (TEXHHYECKas TEPMOJUHAMUKA H
TEIIOMAacCOOOMEH) BXOIUT B 00s3aTeNbyl0 4YacTb Y4eOHOTO TIUIaHa o00pa3oBaTeNbHOM
IIPOrPaMMBI.

Jins  W3ydeHWs  AMCUMIUIMHBI ~ HEOOXOAMMbI — 3HaHUS  (YMEHHMs,  BIAJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUILINH/ IPAKTUK:

Maremaruka

dusznka

Xumus

3Hanus (YMEHHMs, BIAJCHUs), OJYyUYCHHbIC NPH M3YYCHUU TAHHOM TUCHUIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yYEHUS TUCHUILINH/TIPAKTHK:

I'eneparopsl Temna

Bentunsanus

IlenTpanu3oBaHHOE TEIIIOCHAOKEHHE

TennomaccooOMeHHbIE POLIECCHI B TEIIIOBOM 000pyaoBanuu cuctem TI'B

KonaumonupoBaHue Bo3ryxa U X0JI0A0CHA0KEHNE 31aHIH

3 KomnereHniuun o6yuamomerocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS

AUCHUILUINHBI (MOAYJIS) ¥ IIJIAHUPYEMBble Pe3yabTAThl 00y4eHH s

B pe3ynbTaTe 0cCBOCHMS JUCIHUILTUHBI (MOYs1) «TeopeTuueckrne OCHOBBI TETUIOTEXHUKH
(TexHUYeCKas TEPMOJWHAMHKA W TEIIOMAacCOOOMEH)» OOYYaroIuiics OJDKEH 001a1aTh
CJIeIYIOIMMH KOMIIETEHIUSIMU:

KO,Z[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITM

OIIK-1 CnocobeH pemaTh 3a1a4u mpodecCuOHATBHOM NeITeIFHOCTH Ha OCHOBE MCITOJIH30BaAHUS
TCOPCTUUCCKHUX H TMPAKTHYCCKUX OCHOB CCTCCTBCHHBIX W TCXHHUYCCKUX HAYK, a TaKXC
MaTeMaTHYeCKOro armapara

OIIK-1.1 Ompenenser XapakTEPUCTUKH (PU3UUECKOTO M XHMHUUYECKOTrO IpoIecca
(sIBIIEHMS), XapaKTEPHOTO 11 00BEKTOB MPO(HECCHOHAILHON IATEIbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U IKCTIEPUMEHTAIIbHBIX UCCIIeI0BaHUMN

OIIK-1.2 Hcnonp3yeT TeopeTH4ecKue OCHOBBI TEXHMUYECKUX HAyK JJI IMPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHI HA PEAbHBIX CTPOUTENBHBIX 00BEKTOB

OIIK-1.3 Pemaer wmHXkeHepHbIE 3aladd C IOMOIIBIO MAaTeMAaTUYECKOro armmnapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TIeOMETpUHM U MaTeMaTH4eCKOro
aHaJIM3a




4. CTpyKTypa, 00bEM U coepRkaHne TUCHUIINHBI (MOIYJIS)
OO6mas Tpy10€MKOCTh AUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qUCJIC:

— KOHTaKTHas paboTta — 76,1 akaj. 4acoB:
— ayauTopHas — 72 aKkajl. 4acos;
— BHeayauTopHasa — 4,1 akaja. yacoB

— caMOCTOsITeNNbHAs paboTa — 32,2 akaJl. 4acoB;

— IOATOTOBKA K 3K3ameHy — 35,7 akaj. yaca

dopma arTecTaluy - SK3aMEH

COCTOSIHMSI MZI€AJIbHOTO Ta3a
Ha OCHOBE IIEPBOTO 3aKOHA
TEPMOIUHAMHUKHI
W30-x0opHBIiA,  H300apHBIH,
HU30TEPMHUUECKUH,
anuabaTHBIN, TOJUTPOIHBIN
MIPOLECCHI

AynuropHas 3 =
o | vonraxrHAs pabota E 5 dopma TEKyILEro
=¢
5 B aKaJ. yacax v Bun KOHTPOJIS
Pazpien/ tema 3 (B axan. gacax) £ B y p Kon
S 3 © | camocTOsATENBHOM | yCIIeBaeMOCTH U
JACIUILTAHBI 5 £ = . | komnereHuuu
o o & paboThI MIPOMEKYTOYHOMN
na6. | mpakr. | € &
Tlek. . PaKT. | =© aTTecTaluu
3aH. 3aH. | O &
1. 3aKoHBI TEPMOANHAMHUKHI
1.1 IlepBsrii 3aKOH
TepMoarHaMuky. [lonsTne
paboThl B TEpMOJMHAMHUKE,
HOHSTHE TEIUIOTHI IIpoLecca.
Terutora W paboTa Kak
(dbopMBl TIepesaun SHEPTHUH.
DKBUBAJICHTHOCTh  TEIIOTHI
u pabotel DopMyNHUPOBKU U CamocTosTenpHoe
aHATUTHICCKAs bopma nu3yde-Hue
MEpBOTO 3aKOHa yueOHOM
TEPMOIMHAMUKH JUTEPaTypbl OIK-1.1
OHTanbnua. AHaIUTHYECKOE Brimonuenue . T
5 2 2 2,2 VYerHbli onpoc OIIK-1.2,
BbIpa)KE€HHE IIEPBOIO 3aKOHA JIOMAITHUX OIK-1.3
TEPMOIUHAMHKHI yepes 3a/1aHui ’
SHTANBIIHIO. Ananms ToaroroBka K
TEePMOANHAMHYECKHX AyAUTOPHBIM
IIPOLIECCOB HU3MEHEHUs 3aHATUSAM




1.2 Bropoit 3aK0H
TepMoruHaMuku OCHOBHBIE
(hopMyNHpOBKH 3aKOHA, HUX
(u3uueckuii cMbICi, CBA3b C
MIPUHIIATIOM JIEHCTBUS
TEXHUYECKUX YCTpOHCTB
I{uxs TemmoBoro IBHraTens,
Temwiora M paboTa IMKIA,
dopmynupoBkn [lnanka wu
OctBasiblla,  TEPMHYECKHI
KITJ. dopmynrpoBKa
Knaysuyca u LUK
XOJOAWIBHOM  YCTAaHOBOK.
Hukn Kapno, ompenenenme
TEPMHUUYECKOTO KIIA.
Teopema Kap-no. DHTpOnHs.
T-S - muarpamma (TeruioBast
Jarpamma) OcHoBHEIE
mpolecchl B  KOOpAMHATax
T-S. Ananuruyeckoe
BbIpa)KEHHE BTOPOTO 3aKOHA
ITonsTue 06 skcepruu .

2121

CaMocCTOSITEIbHOE
Hu3yde-Hue
yueOHOM
JIUTEPATypbI
Brimonnenue
JIOMAIITHUX
3aJaHAN
IToaroroBka k
ayJUTOPHBIM
3aHATHAM

VYerHbli onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazmeny

4/21

6,2

2. CsoiicTBa pealbHBIX pabouux
BEIIIECTB u OCHOBHBIE
TEPMOJAUHAMUUECKUE MIPOLIECChL

2.1 Koa¢pdunuent
C)KUMaeMOCTH Kak
XapaKTePUCTHKA
«PEanbHOCTH» rasa,
HM30TEPMBI PEANBHOTO ra3a B
KOOpAMHATaxX z,p,
KPUTHYECKHE  MapaMeTpBl.
VpaBHenue
Knaneiipona-Knaysuyca.
TemnoTa (dazoBoro
nepexoja. TpuHIMITB
MIOCTPOCHUSI M XapaKTepHBIE
0cOo0EHHOCTU h-s
JUarpaMMbl BOJSIHOTO Iapa
V nenbHbIi 00beM,
SHTAIBIUSA W DHTPOMUS
BOJBI, BJIAKHOTO, CYXOTO,
HACBIIICHHOTO u
IIEPErPETOro mapa. 5

CaMoCTOsITeNIbHOS
u3yueHue yueOHou
JUTEPATypbl

VYerHbIi onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.2  BnaxHpli  BO3AYX.
VYpaBHeHue
Ban-nep-Baansca
TepMmoauHamMuyecKkue
napameTpbl BOJIBI u
BomstHOTO mapa. Ilporecc
napooOpa3oBaHusi B p-V U
T-s mmarpammax JKugkoctsb
B COCTOSHMM HACBILICHUS U
CyXOM HACBHIIMIEHHBIA Tap
Brnaxnslii map, creneHs
cyxoctu mapa Ileperpersiii
nap. OHTaJbNUS BIIAXKHOTO
Bozayxa H-d amarpamma
BJIAXKHOTO BO3/yXa -
MIPUHIIMIIB] MIOCTPOCHHH,
XapakTepHble OCOOEHHOCTH,
olpeJiesieHHe NapamMeTpoB.

CaMOoCTOsITeNIbHOS
u3yueHue yueOHOu
JUTEPaTypbl

VYerHbli onpoc

HWroro no pazaery

3. TepMoauHaMKKa ITOTOKA.




3.1 Hcreyenue raza wu3
npocroro comna. Ilepexon
yepes  CKOPOCTb  3BYKa,

KpUTHYECKHE rapameTpsbl

Hcreuenue upeanpHOro rasa

uepes COIIO JlaBans. CaMOCTOSTEIBHOC

HpoccennpoBanne ra3oB © wsyacHue yacOHOH

napoB dusnyeckas MTEpaTyphi

;;?;(;?E’_p%almﬂ fiponecca Bremonaenue OIIK-1.1,

2121 JIOMAaIIHUX VYerHbIi onpoc OIIK-1.2,

M3menenne mapameTpoB B sa Mt OIK-13

TpOLECCE IPOCCETNPOBAHHSL. IMoAroToBKa K

WuTerpanbHbrit Ay TOpHEM

npoccenb-3¢dekr. SAHSTHSIM

Temmnepatypa WHBEPCHH,

KpuBast uHBepcuu Ilpouecc

JIPOCCENUPOBaHUs BOISHOTO

napa IIpakTnyeckoe| 5

UCIIOJIB30BaHKUE  IIpolecca

JpOCCENNPOBAHUSL.

3.2  TepmoauHamuyeckuil

aHaM3 Ipolecca CKaTusd

ra3oB B  KOMIIPECCOPE.

M3orepmuueckoe, CamocTosTeIbHOE

anuabaTHOe,  IOJIMTPOITHOE n3ydeHue y4eOHOU

cokatne.  Yuer  paboThI JIUTEPaTypbl

TPOTAJIKUBAHUSL. Bremonaenue OIIK-1.1,

MHoroctyneHuaThIi 421 JIOMAIITHUX VYerHbli onpoc OIIK-1.2,

xommpeccop. OmpeneneHue 3aJaHAl OIIK-1.3

MOIITHOCTH pUBOJIa IToaroroBka k

Komrpeccopa M3o0paxenue ayIUTOPHBIM

TEPMOJIMHAMUYECKOTO 3aHATHAM

aHaJm3a paboTbl

KoMmmpeccopa Ha p-v, T-s

JUarpamMmax .

Hroro no pazaeny 6/41

4. kbt TEIUIOCUJIOBBIX,

XOJOAMWIBHBIX  YCTaHOBOK U

KOMIPECCOPHBIX MaIIUH

4.1 UHukasl TOPIIHEBBIX

JABC. Tepmuueckuit KIIJ

1uKiIa. MeTospl NOBBIIEHUS

3¢ (EKTUBHOCTH MOPIIHEBBIX

JBC. 007195131 I'Ty.

Mo Cuean Canocronrensinoe u OIIK-11,
5 221 u3ydenue yueOHoi| VYcTHBIM ompoc OIIK-1.2,

I'TY ¢ nmomBogoM TemnaoThI PR—— OITK-1.3

IpyU NMOCTOAHHOM IaBJICHUH.

VYyer HEOOpaTUMOCTU
TIPOIIECCOB COKATHUS u
paciupeHus. Mertoabl

IIOBBILLICHUSA TepMI/I‘-IeCKOFO
KIJATTY




4.2 Iuxiabl NapOCUIIOBBIX
ycranoBok. Cxema IITV.
IpuHIMIHATBHAS

BO3MOXKHOCTh ~ pealTH3aIinu

CamocrosTenpHoe
nukia Kapn. Hukn Penkuna, H3yueHHE YaeOHOMH
ero m3orepmuueckuit KITJI. HTEPATVDEL
Merozst TOBBILICHIA BLIH(?HHGYII;I/IG OIIK-1.1,
repmirieckoro. KT mpxcna 2/21 JTIOMAIITHUX VYceTHbll onpoc OIIK-1.2,
Penkuna. Huxn co S OIIK-1.3
BTOPHUYHBIM HEePErpeBOM ToaroTosKa K
napa. Hutor ¢ ayJUTOPHBIM
pereHepaTHBHBIM § ARSI
MOJIOTPEBOM  THMTATEIIbHOM
BoAbl. TepMoamHamMuuecKun
aHaM3 TeIuIo(pHUKALMOHHON
YCTaHOBKH
4.3 1lukiasl  XOJOJHIbHBIX
ycTaHoBOK. OOpaTHBIN LUK
Kapno. IToBblieHHE CaMOCTOSTRIEHOE
3¢ EeKTUBHOCTH IUKIIA H3ydeHme yaeOHOl
BO3AYIIHOH  XOJIONWUJIbHOW STepaTyphI
ﬁz;?)iiil(;gaHHﬂ fryrem Brmonnenne OIIK-1.1,
2121 JIOMAaIIHUX VYceTHbIl onpoc OIIK-1.2,
perenepaunu TEeIIOTHL. B— OIK-13
TpunHtmn ACHCTBHS, CXeMa U ToaroTosKa K
TEPMOANHAMHUYECKUH LMK Ay HTODHbIM
TEIIOBOTO Hacoca.
YcranoBka Ui SAIGITHAM
COBMECTHOTO TIOJTy4eHUS
TEIIa ¥ X0IO0Ja.
Uroro no pazmeny 6/611
5. IlepeHoc TernoBoi 3HEprun
5.1 Ompenenenue mnpouecca
TemiooOMeHa, CIoCOOBI TTouck
repeHoca Tera. JIOTIOJTHUTENbHON
TerionpoBoAHOCTD, MH(OPMAIIH 110
KOHBEKTHBHBIH TEII000MeH, 3aJJaHHOH TeMe
TEINIOOOMEH  HM3Iy4YCHHUEM, (pabora c OIK-1.1
CIIOKHBIN TemI000MEH. 2 6ubmuorpaduuec | YcrHslit onpoc OIK- 1' 2’
TemnepaTtypHoe mnore, KHM MaTepHaIaMH, ’
HU30TepMHUYECKast CIPaBOYHHUKAMH,
HOBEPXHOCTb, rpagveHT KaTaJoTaMH,
TeMIIepaTyphl, TEIIOBOM CIIOBapsMH,
HOTOK, IUIOTHOCTh SHIUKIIOTIECANUSIMH )

TCIIJIOBOT'O IMOTOKA.




52 3akoH Dypse.

TemmonpBoAHOCTH cpen.

JuddepennuanbHoe

ypaBHEHHE

TEIUIONPOBOIHOCTH.

VYcioBus  OJHO3HAYHOCTH.

I'paHuuHbIC YCIIOBHS

HIepBOTO, BTOPOTO u

TPEThEro pona.

TenmonpoBoIHOCTD npu IoaroToBKa K

CTALHOHAPHOM PEXHIME. 2121 ayIUTOPHBIM VYerHbIi onpoc OIK-1.1,
TCHHOHPOBOI[HOCTL B QMM OIIK-1.2
IJIOCKOH CTEHKE npu

TPaHUYHBIX YCIOBHAX

TIepPBOTO pona.

MmHorocnoiinas CTCHKA,

TEPMUYECKOE

CONPOTHUBIICHUE

TEIUIONPOBOIHOCTH.

TernmonpoBoIHOCTD

HUTHHIPHYECKOM u

I1apOBOM CTEHKH.

5.3 TennonpoBOJHOCTh IPU

TPaHUYHBIX YCIOBHAX

TPEThEro pona.

Kosddpuuuent

TEIUIOOT/Ia4H, TEePMHYECKOE

CONPOTHUBIICHUE

TeniooTatH. CaMocTosTEIBRHOE

Tenmonepenaua,

K03 GULUEHT mng e

TeIJIoNepeaayy, mZqui)aT;EH

TepMiecioe Beimonnenue . OIIK-1.1,
COTIPOTHBIICHHE 4 OMAIIHIX VYerHbli onpoc OIK-12
TEeIUIonepeayu. .

Kpurnueckuit aMeTp Ho;ii?({)iﬁa <

LWIMHAPUYECKOH  CTEHKH. Ay 1U-TOpHBIM

TpHHuHIIE! 3aHATUSAM

TEeXHUKO-9KOHOMHYIECKOTO

pacyera TeIUIOBOW M30JIALUI

TpyOOTPOBO/IOB.

Tennonepenaya yepes

OpeOpeHHYI0 CTEHKY Kak

METO/T MHTEHCU(DHKALIIH

npoiiecca TeruoooMeHa.

HUroro no pazmeny 821

6. Hecranmonaphas

TEIJIONPOBOJHOCTb.

6.1 IlocranoBka 3agayud H

AHAJTUTUYECKU I METOJ, THowucx

pacteTa  TeMIEpAaTypHOTrO N —

oS OecKoHeuHOI S —

IUIACTUHBI TMPU TPaHHIHBIX SAnaHHOM TeMe

YCIOBUAX TPEThEro poia. (pabora ¢

Ananuz pelieHus IS N — OIIK-1.1,
MpeleNnbHbIX CaydaeB 1o| 5 2 VYerHbli onpoc OIIK-1.2,
BCIIUYHHE quciaa buo; MaTeI;)P;Ih;JI;IaMH OIIK-1.3
HampapJsIONIasi TO4YKa W >

MPUOTKEHHAS KpHBas CTIPABOIHHKAMH,

TEeMIIepaTypHOro 10JIS1. iiza;%ljx;’

Onpenesnenue TEIIOTHI, i

OTJaHHOM  IUIaCTMHOM B
HECTAIlMOHAPHOM IIPOIIECCE.

SHUUKJIONEIUAMH )




6.2 Pacuer

HECTAlMOHAPHOTO ITouck
TEMIIEpaTypHOTO  MONsl B JIOTIOJTHUTENBHO
UITUH]IPE OecKOHEeYHOMH UHPOPMAIIH 1O
JUTMHEI. OnepanroHHbBIN 3a/laHHON TeMe
METOJ]  pelleHHs  3ajad (pabora c
HEeCTaIl[MOHAPHOM oubnuorpaduiec . OIIK-1.1,
2 2 1 VYceTHbI onpoc
TEIUIONPOBOAHOCTH. Metox KUMU OIIK-1.2
pacyera  HECTAL[MIOHAPHOTO MaTepuanaMu,
TEMIIEPaTypHOTO MO ISt CIPaBOYHHUKAMH,
Tel KOHEYHBIX pPa3MepoB. KaTaJoTaMH,
Bnusaue uncia ®Dypbe Ha CIIOBApSIMHU,
TeMIIepaTypHOe TMOoJe IpH SHIUKIIOTIEANUSIMH )
HECTAllMOHAPHOM PEXHME.
Uroro no pazmeny 4 4 2
7. KoHBEKTUBHEIH TeII000MeH
7.1  OcCHOBHBIE TOHSTHSL.
KonBextuBHbIi MepPEeHoC
TEIIOTHI, IUIOTHOCTh
CamocrosTenpHoe
TEIJIOBOTO MIOTOKA. MsvHeHHe VIeOHOi
dopmyna s v
JUTEPaTypbl
Herorona-Puxmana Ui
TemnootAaun. I[loHsATHE O Brimonsere
L N 2 2 2 JIOMalTHUX VYceTHBIl onpoc OIIK-1.1
CBOOOIHOHN M BBIHYKIECHHOM .
N 3aJaHui
KOHBEKIMH. JlaMUHApHBIA U
N Tlonroroska x
TypOyIeHTHBII PEKHMBI
ayAUTOPHBIM
TCUCHHUSI. Cucrema
3aHATUSAM
muddepeHInaTbHBIX
yYpaBHEHHH KOHBEKTHBHOTO
TEI000MEH.
7.2 Teopus momobusi B
KOHBEKTHBHOM
TEII000MEHe. Teopembl
nonobust. Teopust mopoGust
5 p A CamocrosTenbHoe
Kak PYKOBOACTBO K
nu3yde-Hue
palOHATEHOMY o
yueOHOM
TPOBC/ICHHIO JUTEPaTypbl
3KCIIE-PUMEHTAILHOTO patyp OIIK-1.1,
Brimonuenue .
WCCIIEIOBAaHNSA  IPOIIECCOB 2 2 4 VYerHbIi onpoc OIIK-1.2,
JOMAITHUX
KOHBEKTHUBHOTO N OIIK-1.3
3aJaHui
teroooMena.  [TpuHIMITEL
IToaroroBka k
MOJICTIUPOBAHUS, ¢dopma
ayAUTOPHBIM
HPEICTABICHUS
3aHATUSAM
IKCIIEPUMEHTATBbHBIX
Ppe3yNIbTaTOB B BUIE
ypaBHEHHH MOJ00Us, Yucia
OZOOMSL.
Hroro no pazagery 4 4 6
8. IloaroroBka K 3K3aMeHy
CaMocTosTenpHOe
n3ydeHue yueOHon
yJ?I/ITe azq bl OIK-1.1,
8.1 IloaroroBka K 3K3aMeHy BLIH(?HHgII;I/Ie OK3aMeH OIIK-1.2,
OIIK-1.3
JIOMAITHUX
3aJaHui
Uroro no pazpeny
HWroro 3a cemectp 36 36/141 | 32,2 9K3aMeH
Wroro no aucuuruinHe 36 36/14U | 32,2 3K3aMEeH




S O6pa3oBare/ibHbIe TEXHOJIOTUH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIH30BAHKUE B Y1EOHOM
MpOIECCe AaKTHBHBIX ¥ WHTEPAKTHUBHBIX (OpPM TPOBEACHHUS 3aHATHA B COYCTAHUU C
BHEAYJIUTOPHON PabOTON ¢ 1enbi0 (OPMHUPOBAHUS U Pa3BUTHS NMPO(ECCHOHATBLHBIX HABBIKOB
oOyJaromuxcs.

[Ipn 0OydYeHHWH CTYACHTOB JHUCHUIUIMHE «TEOpETUYECKHE OCHOBBI TEIUIOTEXHHKH
(TexHHYecKas TepMOJMHAMHMKA U TEIJIOMAacCOOOMEH)» CIEAYyeT OCYIIECTBIATH CIEIYIOLIHe
00pa3oBa-TeJIbHbIE TEXHOJIOTUU:

1. TpaguuuoHHbIE 00pa30BaTENbHBIC TEXHOJIOTUH OPUEHTHPYIOTCS HA OpraHU3alHio
0o0pa3oBaTeNbHOTO  Mpollecca, MPEANOaralilyl0 MpsIMYyI0 TPAaHCISIUI 3HAHUH — OT
npernojaBaTes K CTyIEHTY (IPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-HIUTIOCTPATUBHBIX
METO/I0B OOYUCHHUS).

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHIA:

Nndopmanronnas yekuust —  MOCIEAOBATEIbHOE HW3JIOKEHHWE MaTepuaiga B
JUCLHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BEpOAJbHBIMU CPEICTBAMU
(MOHOJIOT Mperno/1aBaTes).

[IpakTueckoe 3aHsTHE, OCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMH M HABBIKOB I10
MPEJIOKEHHOMY alITOPUTMY.

2. TexHosOTMU MPOOIEMHOTO OOyUeHHs] — OpraHu3aus 00pa3oBaTEILHOTO Mpollecca,
KOTOpasi MpeJroiaraeT MoCTaHOBKY NMPOOJIEMHBIX BOMPOCOB, CO3[aHHE YYEOHBIX MPOOIEMHBIX
CUTYalUi ISl CTUMYJTUPOBaHMSI aKTUBHOM MTO3HABATEIBHOM AEATEIbHOCTH CTYICHTOB.

®opMbI yUeOHBIX 3aHSATUH ¢ UCTIOJIb30BAHUEM TEXHOJIOTHI MPOOJIEMHOT0 O0yUCHHUS:

[IpakTuyeckoe 3aHsATHE B (OopMe NpaKkTUKymMa — OpraHu3anus ydeOHOH paboTsl,
HalpaB-JICHHas Ha PEIICHHE KOMIUIEKCHOW y4ueOHO-TI03HaBaTEIbHOM 3a1auu, TPeOYyIoIen OT
CTYZICHTA IPUMEHEHHS KaK HayYHO-TEOPETUUECKUX 3HAHUH, TaK M IPAKTUIECKUX HABBIKOB.

3. TexHOJOTHH TPOCKTHOTO OOYUEHHsI — OpraHU3alus 00pa30oBaTEIHHOTO IMpoIecca B
COOTBETCTBUHU C QTOPUTMOM I[IOATAIMHOTO PELICHHS MPOOJIEMHOW 3a/layll WM BBITIOTHEHUS
yaeOHoro 3amanus. [IpoekT mpeamnogaraeT COBMECTHYIO Y4€OHO-TI0O3HABATEIbHYIO JIEATEIbHOCTh
TPYNIBI CTYIEHTOB, HAMPABJICHHYIO HA BHIPAOOTKY KOHIEMIINH, YCTAHOBICHHUE Nl U 3ajad,
(GOPMYITUPOBKY OKHUIIAEMBIX PE3yJbTAaTOB, OMNpPEACJICHHWE IPUHIMIIOB W METOIUK PEIICHHS
MOCTABIICHHBIX 3ajad, I[UIAHUPOBaHWE XoAa pabOThl, TMOUCK IOCTYIMHBIX W ONTUMAJIBHBIX
pecypcoB, MOATANHYIO pEAM3aIlMI0 TUIaHa padOTHI, MPE3EHTAIMI0 Pe3yIbTaTOB PabOThI, HX
OCMBICJICHHE U peIIEKCHIO.

4. luTepakTUBHBIC TEXHOJIOTMH — OpraHU3alusl 00pa30BaTeILHOTO IMpoIiecca, KOTopas
MIPEAIIONAaracT aKTUBHOE U HEJIMHEMHOE B3aMMOICCTBUE BCEX YUYACTHUKOB, JOCTHKEHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYUMOTO /I HHUX 0O0pa3oBaTeNbHOro pesyibTata. Hapsmy co
CICLIMAIM3UPOBAHHBIMUA  TEXHOJOTHSMHU  TAaKOTO  poAa  NPUHUUI  UHTEPAKTUBHOCTHU
MIPOCIICKUBACTCS B OOBITMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOT M.

@opmbl yueOHBIX 3aHSATHI C MUCIOJIB30BAHUEM CICIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHIA:

CeMuHap-TUCKyCCHsI — KOJUIGKTHBHOE OOCYXICHHE KaKoro-iubo CIOPHOTO BOMpOCa,
npoOieMbl, BBIABICHHME MHEHUH B rpymnmne (MEXIpYNIOBOW AMANOr, JUCKYCCHS Kak
CIIOp-AUAJIor).

5.  HH)popManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa30BaTENbHBIE  TEXHOJIOTHH  —
opraHu3aIys 00pa3oBaTeILHOTO MPoIlecca, OCHOBAHHAS HAa TPUMEHEHUH CIICIIHATM3UPOBAHHBIX
MPOrPaMMHBIX CPEJ U TEXHHUECKUX CPENICTB pabOThI ¢ HH(OpMAaLIHEH.

®opMbl yU4eOHBIX 3aHSATHH C WCIIOIB30BaHUEM HWH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIL:

Jlekuusi-Bu3yanu3anus — U3J0KEHUE COJIEPIKAHMS COMTPOBOKIAETCA MTPE3EHTALUECH



(memoHCTparuel yyeOHbIX MaTE€pHUaIoOB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
T.4. WTIOCTPATUBHBIX, IPauueCcKUX, ayAH0- U BUIEOMATEPHATIOB).

[TpakTuyeckoe 3aHsTHE B (hOpME MPE3CHTALMH — IIPEACTABICHUE PE3YIbTATOB MPOSKTHON
WJIN MCCIIE0BATENBCKOM JEeSITEIbHOCTH C UCTIOIb30BAHUEM CIELIUATU3MPOBAHHBIX TPOrPAMMHBIX
CPEJCTB.

6 YueOHO-MeTOANMYECKOE 0O0ecTiedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuXxcst
[IpencraBneHo B mpuaoxeHuu 1.

7 OneHoOYHbIE CPeICTBA /ISl IPOBEAEHUs POMEKYTOYHOH ATTeCTAlUMN
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOE 1 HH(POPMALIMOHHOE O0ecrieYeHHe JUCIUIJIMHBI (MO1YJIs1)

a) OcHoBHas JUTEpaTypa:

1. JIamkos, B. . TeopeTnueckne OCHOBBI TEINIOTEXHUKHU: yaeOHOE 1mocoOue Jjisi By30B /
B. U. JIsmkoB. - 2-e u3A., ucnp. u pon. - Mocksa: KYPC: UHOPA-M, 2019. -c.: un. - ISBN
978-5-16-104740-8. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002345 (nata obpamenus: 23.06.2020). — Pexxum gocryma:
0 TIOJITUCKE

2. LigetkoB @.®., TemnomaccooOMmeH : yueOHHK ansi By3oB / @.D. IIserkos, B.A.
['puropees - M. : I/ISI[aTeJ'II)CKI/II/I oM MDU, 2011. - 562 c. - ISBN 978-5-383-00563-7 - TeKCT
anekTpoHusli  // OBC "KoHcynpTanT  crysaeHra" : [caiiT]. -  URL
https://www.studentlibrary.ru/book/ISBN9785383005637.html (nara obpamenus: 29.09. 2020)
Pexum nocryna : mo nmoanucke.

0) lomostHuTEIBLHAS INTEpaTypa:

1. Epodees, B. JI. Temorexnuka B 2 T. Tom 1. TepmoanHamMuka u Teopus TEMI000MEHA :
yuebnuk ans By3oB / B. JI. Epodees, A. C. Ilpaxun, I1. /I. CemenoB ; nox pemakuueit B. JI.
Epodeera, A. C. Ilpsxuna. — Mocksa : U3parensctBo FOpaiit, 2020. — 308 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-01738-0. — Texct : anexkrponnsiit // DbC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/448239 (nata oopamenus: 23.06.2020).

2. Buaun, 0. B. TeopeTnueckue OCHOBBI TEINIOTEXHUKU. TeromaccooOMeH: YueOHoe
nocobue / Bunun 1O.B., Kazakos P.B., Konocos B.B. - Kpacuosp.:C®VY, 2015. - 370 c.: ISBN
978-5-7638-3302-7. - Tekcr : anexktponHsiid. - URL: https://znanium.com/catalog/product/967810
(mara ob6pamenus: 29.09.2020). — Pexxum qoctyna: mo moanucke.

3. HoBocenoga, FO. H. TemocHaGxeHe ¢ OCHOBaMH TEIJIOTEXHUKH : yueOHOe ocoowue /
1O. H. HoBocemnoga, 0. A. Mopesa. - Marautoropck : MI'TY, 2014. - 86 c. : ui., TabJI., CXEMBI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload Tname=1107.pdf&show=dcatalogues/1/1120
321/1107.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOsekr. - Tekct
SNIEKTPOHHBIA. - MMeeTcss medaTHbll aHanor.JiekTpoHHbid // DBbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/448239

B) MeToauyeckne yKazaHus:

1. Tpyouusina, I'.H. Meroauyeckue yka3aHusi 1 KOHTPOJIbHBIC 3a/laHUs TI0 TUCIUILIMHE
“TeruioMaccooOMeH™ : METO/I. YKa3aHUS K BBIMIOJHEHHUIO KOHTPOIBbHBIX padoT / I'.H. TpyOumpina,
N.B.Cuxepun; Marauroropckuii roc. rexuuueckuii yu-t um. I'.11. HocoBa. — MaruuToropck:
MI'TY um. I''M. Hocoga, 2011. — 28c.: ui. - TekcT: HemocpeICTBEHHBIMN.

r) [Iporpammuoe obecnneuenue u UHTepHeT-pecypcebi:



IIporpammHoe o6ecnneuenne

HaumenoBanue .,
0 Ne norosopa Cpok aeicTBus TULIEH3UN

MS Windows 7
Professional(mus  |1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |A-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 20071y, 135 o1 17.09.2007 Gecepouro
Professional
77ip CBOOOJTHO pacCIpOCTPaHIEMOE OCCCPOUHO
Adobe Reader CBOOOJTHO PACIPOCTPAHIEMOE 0ECCPOYHO
FAR Manager CBOOOJTHO pacCIpOCTPaHIEMOE OCCCPOUHO
Bpaysep Mozilla |cBOOOIHO pacmpocTpaHseMoe
Fiprei“’(g)xp 1o pactpoctp 0eccpovHO
Bbpay3ep Yandex [cBOOOmHO pacmpocTpaHseMoe OCCCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH()OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca

CcrlUIKa

HanuonanpHas
nH(pOpPMAITMOHHO-aHAIUTHYECKAs ~ CUCTEMA
Poccuiickuii  MHJIEKC HAy4YHOT'O IIMTUPOBAHUSI

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

[TouckoBas cucrema Axagemus Google (Google
Scholar)

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

Wndpopmanmonnas cucrtema - EnmHoe OKHO
JI0CTyNa K MHQOPMAILIMOHHBIM pecypcaM

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

Poccuiickas  T'ocymapcTBeHHass  OuOnmoTeka.
Karamoru

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

DnekTpoHHbIe pecypchl oubmnoreku MI'TY um.
I'.1. Hocoa

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

MexayHapoHas HayKOMETpUYeCKast
pedepaTuBHass U TOTHOTEKCTOBasl 0a3a JaHHBIX
Hay4HBIX n3gannii «Web of science»

http://webofscience.com

MesxtyHapotHast pedeparuBHas ul, ttp://scopus.com
IIOJJHOTCKCTOBAsA CIIpaBO4YHas1 621321 JAaHHBIX

Mem:[yHapo/:[gaﬂ 0aza TOJTHOTEKCTOBBIX |y ttp://link springer.com/
KypHa10B Springer Journals

MexnyHapoaHas KOJUIEKLIUS HAYYHBIX

MIPOTOKOJIOB IO PAa3JIMYHBIM OTPACIISIM 3HAHHH

http://www.springerprotocols.com/

MexyHaponHas 0a3a HaydHBIX MaTEpPHAJIOB B
00sacTi  (DM3MYECKUX HAYK W WHXUHUPHHIA

http://materials.springer.com/

MexayHaposaHast 6a3a CIpaBOYHBIX M3/IaHUH 110
BCEM OTpacisaM 3HaHui SpringerReference

http://www.springer.com/references

9 MarepuajibHO-TeXHHYECKOE O0ecnedeHrne U CIUIIIMHBI (MOIYJIs)

MaTepI/Ia.HBHO—TeXHI/I‘IeCKOG obecrneucHUe JUCHUIIIMHBI BKJIIFOYACT:




JIeKIIMOHHBIE ayTUTOPHM: MYJIbTUMEAUNWHBIE CPEACTBA XpaHEHHs, Teperayn |
npejacTaBieHuss HMHQOpManuM (MHTEpPAaKTHBHAas JOCKa B KOMIUIEKTE C IIPOEKTOPOM U
KOMITBIOTEPOM); I€MOHCTPALIMOHHBIE CTEH/IbI, TUIAKAThI, HATJISAHBIEC TIOCOOHSL.

[TomerneHus 1711 CaMOCTOATEILHON padOTHI: IEPCOHATBHBIE KOMITBIOTEPHI C TakeToM MS
Office, Bpixoq0M B IHTEpHET U € 1OCTYIIOM B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpPCUTETA.

Aymuropun 11 IPAKTHUECKUX 3aHATHH, TPYNIIOBBIX WHAUBHIYATBHBIX KOHCYIbTAIIHM,
TEKYIIEro KOHTPOJIA U MPOMEKYTOYHOW aTTecTallMH: AEMOHCTPALMOHHBIE CTEHbI, IUIAKaThl,
HaTJISTHBIC TTOCOOUSI.

[Tomemenuss ays  XpaHeHHS ©  NPOPUIAKTHYSCKOTO OOCTYy)KMBaHUS y4eOHOTO
obopynosanus: Illkadel U cremnaxu s XpaHEHUS Y4eOHO-METOIMYECKOM JTOKYyMEHTAllWH,
y4eOHOT0 00OpYZOBaHUS U y4eOHO-HATJISAHBIX MOCOOMI; HHCTPYMEHTH U 000pYyJIOBaHUE IS
o0cCTyKUBaHUS



IIpunoxenue 1
Y4eOHO-MeTOoAMYECKOE 0O0ecTIedeHHe CAMOCTOATEIbLHOM padoThl 00y4YarommXxcst

[To nuctunnae «TeopeTHyecKue OCHOBBI TEMJIOTEXHUKHU (TEXHUYECKAS] TEPMOAUHAMHUKA U
TEMJI0MAacCcOo00MeH)» MPETYCMOTPEHA ayAUTOPHAS U BHEAYIUTOPHASI CAMOCTOsITeNIbHAsL paboTa
oOyJaromuxcs. AyAUTOPHAs CaMOCTOsATEbHAs pad0oTa CTYACHTOB MPEAIoIaracT PeIeHrue
MPAKTUYECKHX 3a7a9 Ha MPAKTHUCCKUX 3aHATHUAX.

AIIP Nel YciaoBue 3aaa4u:

B Banne naxogutcs 400 i1 Boas! npu Temneparype 30° C. M3 kpaHa BBITEKAeT ropsyasi Boja Ipu
60° C. Ha kakoe BpeMs HaJI0 OTKPBITh KpaH, 4YTOObI ycTaHOBMUIIAch Temreparypa 35° C, eciu 3a
OJIHY MUHYTY U3 KpaHa BbeITekaeT 10 11 Boasl?
Jano:
V1=400 1, t1=300 C, t2=600 C, t=35¢, 10=1 mun, V0=10 1, 1-?
Pemenue 3anaum:
W3nauanpHO B BaHHE HAaXOMIach Boja oobeMoM V1 mpu temmieparype tl. 3a uckomoe Bpems T u3
KpaHa BeIT€4eT 00beM BOJBI V2 mipu Temmeparype t2. B pe3ynbrare cMemeHus 1 TermioooMeHa
YCTaHOBUTCS TEIJIOBOE PaBHOBECHE TP TEMIIEpaType t.
3anuiemM ypaBHEHHE TEIJIOBOTO OanaHca:
Q1=Q2
3nech Q1 — KOJMYECTBO TEIUIOTHI, MMOJy4YE€HHOE BOOKH 00beMoM V1 Ipu HarpeBaHuu B
pe3yabTaTe TerooomMeHa, Q2 — KOJIWYECTBO TETUIOTHI, OTAAHHOE BOJIOM 00BbeMoM V2 (KoTopast
BBITEUET U3 KpaHa) MIpH OXJIAXKIEHUU B pe3yibTare TeriooOMeHa. Pacniuiem konnyecTBa
TEIUTOTHI 110 U3BECTHBIM (hOpMYyIIaMm:
cml(t—tl)=cm2(t2—t)
ml(t—t1)=m2(t2—t)
Macchl 3anumieM Kak Mpou3BeJeHHEe TUIOTHOCTH BOJIbI HA COOTBETCTBYIOIINNA O0OBEM.
pV1(t—t1)=pV2(12—t)
V1({t—t])=V2(©2—t) (1)
Ecnu 3a eqHUIly BpeMEHM M3 KpaHa BBITEKAET OAMHAKOBOE KOJIMYECTBO BOJBI, TO €CTh PACX0/]1
JKUJKOCTHU BCETJa OJMHAKOBBIN, TO UMEET MECTO PAaBEHCTBO:
V010=V2t
V2=VO01t0
[ToncraBuM nostydeHHOE BBIpaskeHUE B paBeHCTBO (1).
V1(t—t1)=V0tt0(t2—t)
OTKy/Ja UICKOMOE BpeMsI T PaBHO:
=V1(t—t1)10VO(12—t)
[TepeBeném o6wemsl V u VO, a Takke Bpemst 10 B cuctemy CU:
4001=0,4m3
101=0,01m3
Imun=60c
YucneHHbI OTBET K 3a7a4€ PABEH:

1=0,4-(35—30)-600,01-(60—35)=480c

AIIP Ne2. YciioBue 3a1a4H:
XKene3nblii cTepxeHb Maccoit S kr, HarpeTsiid 10 550° C, onyckaeTcs B BoAy. CKOJIBKO TEIJIOTHI

€XKECEKYHHO TepsIeT CTEPKEHb, ecin 3a 10 MuH oH ocThiBaeT 110 45° C?



AIIP Ne3. YciioBue 3a1a4u:
|

2| r
ol 2
1 —
v v V1=2 n, V2=3 i1, p1=400 xIIa. Haiitu paboTy rasza, COBepIieHHYIO B
nporiecce 1-2-3 (cxema K 3ajaue NMpUBEICHA CIIPaBa).
Hano:
V1=2 1, V2=3 g1, p1=400 «Ila, p2=600 kIla, A-?

Pemenue 3agaum:

oo 7://///{2» V

l/‘ PaGoTa rasza A, coBepiienHas B nporiecce 1-2-3,
paBHa cymMMe paboT rasa B npoueccax 1-2 u 2-3.

e A=Al—2+A2—-3 (1)

[Tpomecc 1-2 — n3006apHbIi, TO3TOMY padoTy raza A1—2 B 3TOM MpoIiecce CIeyeT UCKATh 10
Takoi (hopmyie (uucieHHo paboTa paBHa TuIomAAN GUTYpHI O] rpaduKOM Ipoliecca, Ha CXeMe K
PELIEHNI0 — 3allTPUXOBAHO):
Al—2=pl(V2—V1)
[Tpornecc 2-3 — u30x0pHBIH, paboTa raza A2—3 B 3TOM Ipoliecce paBHa HYIIIO, TaK Kak a3 He
M3MEHSIET cBOero o0bema (Tromaab (GUrypsl Mo rpag koM 3TOTo Ipoliecca B KoopanHaTax p-V
TaK)K€ PaBHA HYJIIO).
A2—3=0

B urore ¢popmyna (1) npumet Takoit BUI:

A=pl(V2—V1)
[TepeBeném o6bemsl Taza V1 u V2 B cucremy CU:

2n=2-10—3m3

3n=3-10—3m3
[TocunTaem otTBerT:

A=400-103-(3-10—3—2-10—3)=400/1x



IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHHs MPOMEKYTOUYHOM aTTecTAllUH

Kon
NHaukaTop 10CTHKEHH S
HHIHKAT OueHovHbIE cCpeacTBa
opa KOMIIeTeHITUH

OIIK-1: CnocoGeHn pemarh 3agaud MpodhecCHOHATBHON MESITEIIBHOCTH HAa OCHOBE HMCIOJIb30BAHUS

TCOPCTUYCCKUX W HNPAKTHUYCCKUX OCHOB CCTCCTBCHHBIX W TCXHUYCCKHUX HAYK,

MAaTEMATUYCCKOTIO arlrapara

a TaKXe

OIIK-1.1: | Onpenensier XapakTEPUCTUKU
(bU3MYECKOTO0 M XHMHUYECKOTO

npoiiecca (siBIICHMS),
XapaKTEepHOTO IS OOBEKTOB
po¢eCCUOHATBHOM
NEeSTeILHOCTH, Ha  OCHOBE
TEOPETUYECKUX u
AKCTIEPUMEHTAITbHBIX
HCCIIEOBAHU N

Teopernyeckue BONpPOCHI:

1. OcHoBHbIE TOHATHUS U onipenencHuss. Oomme
MOHSTHUS TEIJIONPOBOAHOCTH, KOHBEKIIUH,
W3ITy9CHHS.

2. 3axoH Dypse.

3. JluddepennuansHoe ypaBHEHHE
TEIJIONPOBOJHOCTH.

4. KoaddurueHT TenionpoBoIHOCTH.

5. VYcnoBus 0JHO3HAYHOCTH.

6. TemnonpoBOAHOCTH OAHOCIOWHOM MIIOCKOM
CTCHKH.

7. TenmonpoBOAHOCTH MHOTOCIIOMHOM IIOCKOM
CTCHKH.

8. TemmonpoBOgHOCTH OJHOCIOMHOMN
UWIMHAPUYECKON CTEHKHU.

9. TemnonpoBOAHOCTh MHOTOCIONHOMN
UWIMHAPUYECKON CTEHKHU.

[TpumepHbie 3a1a4u:

IIpumepl .

B GaTtapero BOASHOTO OTOIJIEHUS BOJIA TIOCTYIAET TP
80 °C mo TpyOe momaapio momnepedynoro ceueHus 500
MM~ CO CKOpPOCThIO 1,2 cM/c, a BRIXOIUT U3 OaTapew,
uMes Temneparypy 25 °C. Kakoe Koau4ecTBO TEMIOThI
MOJTy4aeT OTaIllJIuBaeMOe MTOMEIICHHUE 3a CYTKH?
MaHo:

t;=800 C, S=500 MM2, v=1,2 cM/c, t,=250 C, 1=1 cyT,
Q-?

IIpumep 2. [1o cranbHOM TpyOE C BHYTPEHHUM
nuamerpom d; = 210 MM u BHEIIHUM JuameTpom d; =
224 MM, TeYeT ra3 co cpeaHei TeMneparypon Ty =
700 °C. KoaduiueHT TeronpoBoAHOCTH MaTepraa
TpyOBI A = 40 B1/(M-K), a k03dummeHT Temoornaun
ot rasa k crenke a; = 70 Br/(M*K). Caapysxu Tpy6a
OXJIAKJIAETCS BOJOM CO cpeaHel TeMneparypoi Ty, =
170 °C, k03 HIHEHT TEIIOOTIa4n OT CTCHKH K BOJIE
a2 = 3000 Br/(m™>K).

Onpenenuts TMHEHHBIN KO3 HUITHEHT
TEIUIONEPEIayt OT ra3a K BOJAE U JUHEHHYIO
IJIOTHOCTH TEIJIOBOrO MOToKa. HaliTu TeMiiepaTypsbl
Ha BHYTPCHHEH M BHEITHEH TTOBEPXHOCTH TPYOBI.




OIIK-1.2:

Hcnonb3zyer  Teopernueckue
OCHOBBI TEXHHUECKUX HAYK IS
MPUMEHEHHUST WHHOBAIIMOHHBIX
TEXHOJIOTUH HAa  pealbHBIX
CTPOUTENLHBIX 00BEKTOB

Teopernyeckue BONpochl:

[TonsiTue Termmonepenayn.
Tertonepenaya nja0CKOM OJHO- U
MHOT'OCJIOMHOM CTEHKH.

3. Temnomnepenadya ogHO- U MHOTOCJIOMHOM

UMAJIMHAPUYECKON CTEHKHU.

4. Kputnueckuil quameTp HUINHAPUYECKOU

CTEHKH.

5. IlpuHuumnel pacyera TeMIepaTypHOro moJis B
peOpuCTOli CTEHKE.
NuTeHcudukanus nporeccoB TeriooOMeHa.

7. TloHsiTve HECTAaMOHAPHOM
TETJIOIPOBOIHOCTH.

8. AHaiM3 penieHus 3aa4 HeCTallMOHAPHOMN
TETJTONPOBOJHOCTH JIJIsl TPEIETbHBIX
3Ha4YeHM uncen buo.

9. OrnepanMoHHBIN METO/] pellIeHUs 3a1a4
HECTAallMOHAPHOW TETJIONPOBOAHOCTH.

10. Meroa pacuera HECTALIHOHAPHOTO
TEMIIEPATyPHOIO MO AJI T€J KOHEYHBIX
pa3MepoB.

OnpeneneHne KOJINYECTBA TEIIOTHI B
HECTallMOHAPHOM pexuMe ( IIaCTHUHA.
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Vi=1,5 1, V2=3,5 1, pl=4-10’ ITa, p2=5-10° ITa.
Haiitu paboty rasa B mporecce 1-2-3 (cxema,
IIpUBEIEHHAA K YCIOBHIO 3a/1a4H, IIPUBE/ICHA CIIPABA).
Jlano:

Vi=1,5 1, V2=3,5 1, pl=4-10° IMa, p2=5-10" ITa, A-?
IIpumep 2. B xotie Boga HarpeBaeTcs 3a cueT
COKUTAHUS YTIIsA, TOJMIIMHA CTEHKU KOTia & = 20 MM,
TeMmnepaTypa AbIMOBBIX ra3oB Ty = 1000 OC,
Temmeparypa Boasl Tyo = = 200 °C. KosddurmenTsr
TEIJIOOTAA4YH OT ra3oB K cTeHke o = 100 BT/(MZ'K), oT
CTEHKU K Boje o, = 2000 BT/(M2'K), a ko3 unueHt
TETUTONPOBOHOCTH MaTepuaja CTeHKH A = 50
B1/(m-K).

B mporuiecce skcrutyaTaniy moBepXHOCTh HarpeBa co

CTOPOHBI JBIMOBBIX I'a30B MMOKPLIJIACH CJIIOCM CAXKU




TouHOU O = 1 MM ¢ kodhpunenToM
TermonpoBogHOCTH A, = 0,093 B1/(M-K), 1 co cToponsI
BOJBI CJIOEM HAKHIIN TOJIIUHOMN Oy = 2 MM U

K02 (hPUITMEHTOM TETUIONPOBOTHOCTH Ay = 0,93
B1/(M°K).

Omnpenenuts Temneparypsl Te; u T Ha TOBEPXHOCTAX
CTEHKHU YHUCTOT0 KOTJIa U MJIOTHOCTH TEIJIOBOIO
nmoToka. OnpenenuTs MIOTHOCTh TEIJIOBOIO MOTOKA €
Y4ETOM OTJIOKEHHUH Ha CTEHKaX KOTJIa U ONPEEIIUTh
YMEHBIIIEHUE TEIJIOBOM Harpy3Ku B mpoieHTax. Haittu
TEMIIEPATypbl Ha TIOBEPXHOCTIX COOTBETCTBYIOIIHNX
CJIOEB Tcl’ Tcz, TC3, TC4.

OIIK-1.3

Pemaer nnxkeHepHbIe 3a1a4u C
MOMOIIBI0  MaT€MaTHYECKOIro
amnmapara BEeKTOPHOU anreOpsl,
AQHAJTUTUYECKONM TEOMETpUU U
MaTeMaTUYECKOr0 aHan3a

Teopernyeckune BONpochI:
[TonsiTHE PETYISAPHOTO pEKUMA.
OCHOBHBIC TOHSATHS KOHBEKTHBHOI'O
TENI000MEHa.
3. ®opmyna HeroTtoHa - Puxmana 1151 pacueToB
MPOIIECCOB TEIIOOOMEHA.
4. CBo0OogHas M BBIHYKJCHHAS KOHBEKIIHUSI.
[M'uapoamHamMudeckas CTpyKTypa ImoToKa.
Ywucno Pelinomnpaca.
6. JluddepenunansHubie ypaBHCHH
KOHBEKTHUBHOI'O TEIJIO0OOMEHA.
7. Teopus mogobusi. Yucia mogodus.
8. Teopemsl mogoOus.
IIpumepHble 3a1aun:
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Vi=1 1, V2=2 1, p1=0,6-10° ITa, p2=10° ITa. Haiit
paboty raza B mporiecce 1-2 (cxema, mpuBeaEHHAS K
YCJIOBHIO 3aJ]auH, IOKa3aHa CIIpaBa).

Jlano:

Vi=1 1, V2=2 i, p1=0,6-10° ITa, p2=10’ ITa, A-?
IIpumep 2. B BO10—BOJSIHOM SIIEPHOM PEAKTOPE
CTEP>KHEBOU TETLJIOBBIIEISAIOMINMN 3JIEMEHT (TBAJI)
BBIIIOJIHEH U3 ABYOKHCH ypaHa C TOHKOCTEHHOU
000I109KOM U3 HepKaBEIOMIeH cTanu. J[TmHa akTHBHON
yacTH TBAMA [= 3 M, tuametp d = 9,5 MM, MOIITHOCTh
BHYTPEHHUX MUCTOYHUKOB TEIUIA ¢,=3- 10° Br/w.
BeinenuBniascs TeniaoTa OTBOAUTCS K KUIKOCTH C




Temmeparypoil Ty = 340 °C. Koaddumment
TEIUIONPOBOAHOCTH MaTepHralia CTePkKHSI A = 3
B1/(MK), k03 duniueHT TernaooTaum OT CTEHKH K
xuakocTy o = 25000 BT/(MZ-K).

Onpenenuth TeMIiepatypy creHku T TBaJa,
TEeMIIepaTypy TOILIMBA HA OCHU CTEPKHA T TErIoBoU
noTok Q u 00beM TOTUIMBA B CTEpXKHE V.

0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, IOKA3ATEJM U KPUTEPUH
OLICHUBAHUS:
[Mpomexxyrounasi arrectanus 1o AucHUIUiiHe «TeopernyeckHe OCHOBBI TeNJOTEXHHUKH

(TexHHYeCcKasi TEPMOJAMHAMMKA M TeMJIOMAacCOO0OMEH)» BKJIIOYAeT TEOPETHUECKHUE BOMPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHUSI 00YYAIOIIMMUCS 3HAHUN, M MPAKTUUYECKUE 3aJaHUS,
BBISIBJISIFOIIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BiIaJIEHUH, TPOBOAUTCA B (popMe IK3aMeHa.

DK3aMeH 10 IaHHOW JUCITUTUIMHE TIPOBOJUTCS B YCTHOHM (hopMe MO SK3aMEHAIIMOHHBIM OMjIeTaMm,
KQKJIbIH M3 KOTOPBIX BKIFOUACT 2 TEOPETUUECKUX BOTPOCA M OJTHO MIPAKTUUYECKOE 3aJaHue.

Iloxa3atenu u KPUTCPUHA ONCHUBAHHUA IK3aMEHA:

— Ha OIEHKY <«OTJHYHO» (5 OamnoB) — OOydaroumuiicss JEMOHCTPHPYET BBICOKHM YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIINM, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TIyOOKoe 3HaHue
ydeOHOro Marepuana, CBOOOIHO BBIMIONHSIET MPAKTUUYCCKUE 3aJaHMs, CBOOOJHO OMEPHUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIGHKY «XOopomo» (4 Oamna) — oOOydYaromIMiics JEMOHCTPUPYET CPEIHHH YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIUH: OCHOBHBIC 3HAHHS, YMEHHsS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYNTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHHS IPU aHATUTUICCKUX OTIepAIHsIX, TIEPEHOCE
3HaHWI U yMEHHUI Ha HOBbIC, HECTAH/IAPTHHIC CUTYAI[HH.

— Ha OIEHKY «YAOBJETBOPUTEILHO» (3 Oamna) — 00ydyaromuicss JEMOHCTPUPYET MOPOTOBBII
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/1e¢ KOHTPOJIbHBIX MEPOMPUITHI JOMYCKAIOTCS
OLIMOKHU, MPOSABISAETCS OTCYTCTBHE OTIENbHBIX 3HAHUM, YMEHUH, HAaBBIKOB, OOydaromuics
HCIBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUA IIPU ONCPUPOBAHHMU 3HAHUSAMU U YMCHUSAMU IIPU HUX
MEPCHOCC HAa HOBBIC CUTYAILIUH.

— Ha OLICHKY «HeY/JA0BJIETBOPUTEIbHO» (2 Oajuia) — 00yJarouuiics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOro MaTepuaa, J0IMyCKaeT CyIECTBEeHHbIC OTMOKH, HE MOXKET IOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a]1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEIbLHO» (1 Oamn) — oOyyaromuiicss He MOXeT IoKa3aTh 3HAaHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS HH(POPMAINH, HE MOXKET MOKa3aTh UHTEIICKTyalbHbIE
HAaBBIKM PELICHUS MIPOCTHIX 3a1a4.



