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1. Ienu u 321244 AMCHUTITHHBI

OcHoBHasi neapb Kypca: «TermiomaccOOOMEHHBIE TMPOLECCHl SHEPTreTHUKH, METOMbI
pacyeTa»  OCBOCHHE OCHOBHBIX 3aKOHOB TEIUIOMAcCOOOMEHa M TEIUIOTEXHUKH, METOJIOB
MOJIyueHus, IpeoOpa3oBaHusl, Nepeayd U HCIOJIb30BAHUS TEIUIOTHI, MPUHIUIIOB IEHCTBUS U
KOHCTPYKTUBHBIX OCOOCHHOCTEH TEIUIO- M MaporeHepaTopoB, TpPaHC(HOPMATOPOB TEILIOTHI,
XOJIOMMWIBHUKOB M  XOJIOAWJIBHBIX MAIIMH, TEIUIOOOMEHHBIX AamnmapaToB M YCTPOMCTB,
TETIOMAacCOOOMEHHBIX MPOLIECCOB MPOUCXOAALINX B PA3IMYHOTO POJa TEIUIOBBIX YCTAaHOBOK U
OTJICIbHBIX XUMUYECKUX peakTopax. M3yuenue Gpusnueckux mpoueccoB 1 MPUHIUIIOB 1eHCTBUS
Pa3IMYHBIX BHJIOB TETZIOOOMEHHOTO, BHIMTAPHOT0, IEPETOHHOT0, CYIIUIBHOTO, XOIOAUIBHOTO U
JIPYTroro TerioMaccooOMEHHOT0 0OOPYIOBaHMS HUCIOJIB3YEMOT0 B SHEPTreTHUYECKOM XO031CTBE
COBPEMEHHOT'O TPOMBIIUIEHHOTO MNPEANPUATHS, METOAOB HX pacuéra W KOHCTPYHPOBAHHUS,
XapaKTEPHBIX PEKUMOB U TEXHUKO-IKOHOMUYECKUX MOKa3aTesel ux padoThl.

3agaum u3ydyeHus Kypca:

— TMOATOTOBKA  BBICOKOKBATM(UUIMPOBAHHOTO TEXHOJIOra, BIAJCIONIETO  HaBBIKAMH
rPaMOTHOTO  PYKOBOJCTBA MPOEKTUPOBAHMEM M  OKCIUIyaTalleil COBPEMEHHOTO
MIPOU3BOJICTBA, MPEICTABIISIONIETO COOONH COBOKYIMHOCTh TEXHOJIOTMUECKUX M TETIOBBIX
IPOLECCOB M COOTBETCTBYIOIIEIO TEXHOJOTUYECKOIO U TEIJIOPHEPIeTUIECKOTO
000pyI0BaHUs.

— OCBOCHME MarucTpaHTaMH OOIIUX MPUHIUIIOB PabOTHI U ONITUMAIBHOTO IPOEKTUPOBAHUS
TEIIOMAacCOOOMEHHOT0 000PYA0OBaHUS PA3IMUYHOTO HA3HAYECHUS, 3HAKOMCTBO C Y3JIaMU U
JNeTalsIMM  MallliH, a TakKe METOJaMH ONpEeAeNCHHsT ONTHMAIBHBIX IapaMeTpOB
TETIOMAaCCOOOMEHHBIX MEXaHH3MOB C HCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH,
U3y4eHHE CIOCOOOB B3aMMOJCHCTBHS MEXaHHW3MOB, Y3JIOB B MalllMHAX, KOTOpHIC
00yCIaBIMBAIOT CBOMCTBA MEXaHMYECKOW CHCTEMbI M €€ OCHOBHBIE TEXHHUKO-
HKOHOMHUECKHUE MTOKa3aTeH.

— OCBOCHHE METOJOB TEIUIOBOTO KOHCTPYKTHBHOTO, TOBEPOYHOTO, THIPABIUYECKOTO, U
MIPOYHOCTHOTO PAcUETOB M BBIOOPA TEIJIOMAaCCOOOMEHHOTO 000PYI0BaHUS.

— IMpOBEAEHUE aHaju3a MpPOIECCOB, MPOTEKAIOUINX IPH Iepeladye TEIUIOTHl U Macchl B
anmnaparax U BbIOMpaTh Hanbosiee 3 PEeKTUBHbBIE PEXKUMBI UX PaOOTHI.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl
VYuebHast qucuuiuinHa «TemmomMaccooOMeHHbIE MPOLECCHl SHEPTETUKH, METObI pacueTar
OTHOCHUTCS K 070Ky 1 06s13aTenbHON yacTu B yueOHOM 1utane OIl HanpaBieHUs! TOArOTOBKU
maructpos 13.04.01 «TennosHepreTrika 1 TEMIOTEXHUKA» U MPEIyCMOTPEHA Ui U3YUYEHHUS B
2 cemecTpe, 6a3upyeTcsl Ha 3HAHUU OOIETEXHUYECKUX U CHEIUATbHBIX JUCLUIIINH:
CoBpeMeHHbIE TPO0JIEMBI TEINIOIHEPTETUKH, TETJIOTEXHUKU U TEIUIOTEXHOJIOTHH,
HHHOBaIOHHBIE TEXHOJIOTHH NTPOU3BOJICTBA AJIEKTPUUECKON U TEIIOBOU sHepruu, [Ipodaemsl
HHEPro- U pecypcocOepekeHus B TEINIO3HEPreTHKE, TEINIOTEXHUKE U TeIUIOTEXHOJIOTHSIX,
MonepHu3aIus 1 pEMOHT YHEPreTHUECKOT0 U TEMJIOTEXHOJIOTHYECKOr0 000PYA0BAHHUS.

3. IlepeyeHb IIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHUS] MO AMCHHUILJIMHE, COOTHECEHHBIX ¢
HHAMKATOPAMH AOCTUKEHHUS KOMIIETECHIM I



Taoauna 1

Koa mo ®I'OC

I/IH)II/IKaTOPLI JOCTHIKCHUSA

Ilnanupyemblie pe3yabTaTbl 00y4eHUs M0
aucuunnne (3YB)

IIpodeccnonanbHbIe

IIK-1. cnocoOHOCTHIO
IUTAHUPOBATh U CTABUTH 33/1a4H
UCCIIEI0BaHMsI, BEIOMPATH
METO/BI SKCIIEPUMEHTATLHON
paloThl, UHTEPIPETHUPOBATE U
IPEJCTABIATH PE3YIbTATHI
Hay4YHbIX UCCIIEIOBAaHU B BUIE
OTYETOB, pedepaToB, HAYUHbIX
myOJIMKaui ¥ Ha TyOIMYHBIX
00CYKICHHSIX

ITIK-1.1. CnocoGeH opraHn30BBIBAaTh INIAHUPOBAHUE HAYYHO-
TEXHUYECKOTO IKCIIEPUMEHTA U HAYYHO-UCCIIEI0BATENbCKOM
paboThI 10 MOPYUEHUIO PYKOBOICTBA.

[1K-1.2. BripaGaTbIBaeT METOIbI IKCIIEPUMEHTAIBHOM
paboThl, MOKET OCYILIECTBISATh HATEHTHBIN MOMCK
nH(popMaIy, KaueCTBEHHO 00padaThIBaTh,
WHTEPIPETUPOBATH U MPEACTABIISITH PE3yJIbTaThl HAYYHBIX
HCCJICIOBAHUM WJIM HOBEUIINX JTOCTHKECHUN HAYKH.

IK-2 criocoOHOCTEIO K
pa3paboTKe MEPONPUSATHIA IO
COBEPIIICHCTBOBAHUIO
TEXHOJIOTUH MTPOU3BO/ICTBA;
obecrnieyeHuto GecrepedonHoN
paboThl, IPaBUILHOM
IKCIUTyaTalluH, PEMOHTA U
MOJICPHHU3AIIUH
IHEPreTUIECKOTO0,
TETIOTEXHUYECKOTO U
TETJIOTEXHOJIOTUIECKOTO
000pyIOBaHUA.

[IK-2.1.  Ananusupyer wuHbOpMalMIO IO HOBEUIINM B
MHPOBOM MaciTabe pazpaboTkaM TEXHOJOTUN MPUMEHSIEMBIX
Ha JIaHHOM NPEINPUSATUN U TIPEAIaraeT rOTOBbIE PEIICHUS 110
WX BHEJPECHHUIO;

[IK-2.2. BripabareiBaeT  miaH =~ MEpONpUATHH U
M0CJIEI0BATENBHOCTD IIPOBEICHUS orepanuit o
COBEPIICHCTBOBAHUIO  TEXHOJIOTMYECKUX  pelleHHH U
MOCJIEZIOBATEIbHOE BHEAPEHUE MX B MPOU3BOJICTBEHHBII
IIPOLECC;

[IK-2.3. Hcnonb3yeT COBpEMEHHbIE HOPMATHUBHBIE METOIbI

orpeJiesieHus1 paboTOCIOCOOHOCTH 000pYIOBAaHNUs, HA OCHOBE
TPaMOTHON pabOThl C TEXHOJIOTHYECKOW JOKyMEHTAIUEH,
TEXHUYECKMMHU perjaMeHTaMH U MaclopTaMu CBOEBPEMEHHO
COO0MIaeT PYKOBOJICTBY O HEOOXOJIMMOCTH TPOBEACHHUS €T0
PEMOHTA U MOJICpHHU3ALHH.

3HATDb:

YCIIOBUS OJTHO3HAYHOCTH I KPACBBIC YCIOBHS
TEIIONPOBOIHOCTH;

YCIIOBHS TEpeladyd TEIUIOTHI Yepe3 OJHOCIOWHYIO
1 MHOTOCJIOWHYIO, MJIMHIPUIECKYIO U IIAPOBYIO
CTEHKH;

00001IEHHBIN METOJ penieHus 3a71a4
TEIJIONPOBOIHOCTH B IIJIOCKOH, IMJIMHAPUYECKOU
Y I1apOBOM CTEHKaX;

METOJIMKY pacyeTa TeIulonepenadyd Mexay IByMs
KUAKOCTSIMH Uepe3 pa3AelioNlylo UX CTeHKY;
0COOCHHOCTH TIepeavyd TEIUIOTHI TPU B3aHMHOM
KOHTaKTe JBYX TeJN, ONpPEISIsITh KOHTAKTHOE
TEPMHUUYECKOE COITPOTHBJICHUE.

O0COOEHHOCTH TEIJIOOOMEHa MpPH KOHAEHCALUU
YECTOTO Tapa, TNICHOYHOW KOH ICHCAIIHH
HEMOJIBIYKHOTO Tapa;

OCHOBBI TIpollecca TEIUIOOOMEHA W3IYyYCHHEM,
BUJBl JIyUYUCTBIX TOTOKOB, TEIUIOBOM OayaHc
JYYUCTOTO TETUIOOOMEHAa, OCHOBHBIE 3aKOHBI TIPH
TEMI000MEeHe U3ITyYeHUEM;

yMeTb:

pacCUYHUTHIBATH TEIUIONEpeauy Yyepes3 IUIOCKYIO,
MATUHAPUYECKYI0, ChepruecKyro U OpeOpeHHYIO
CTCHKHU;

OnpeAC/IAT THII W OCHOBHBIC XapaKTCPHUCTHUKU
TETUTON3OJISIIIHAH, OCYIIIECTBIIATh BEIOOD




3¢ (PEeKTUBHONU  TEIUTOBOI M30JIAMA 10 €€
KPUTHYECKOMY THAMETPY;

ONPEIEIATh U PACCUUTHIBATH TTEIJIOOTAAYY IIPHU
JJAMUHApHOM, BA3KOCTHO-TPAaBUTALIMOHHOM,
NEPEXOAHOM U TYpOYJICHTHOM pPEeKUMaX.

OCYIIIECTBIISATh MMOBEPOYHBIN pacuer TA:
Teruionepenaya 0e3 M3MEHEHUsS U C U3MEHEHHEM
arperaTHOro COCTOSTHUS

BJIa/I€Th:

crocobamMu  MHTCHCU(UKAIUK  TEIUIONEPEIauH,
UHTCHCUDUKAIIHSI TEIUIoNepe1avyn myTeM
yBEJIMUYEHUS KOIPPUICHTA TEIUIONPOBOIHOCTH;
METOJIaMU  aHaJM3a pa3MEepHOCTEl  TEOpHH
noo0wus, MOJIb30BAThCS KpUTEPHAITLHBIMU
YpaBHCHUSIMH,

METOJaMH pacueTa TeIIO0TIaun B TpyOax
HEKPYTJIOro MOMepeyHOro CEYeHMsl, B U30THYTHIX U
IIEpOXOBaThIX TpyOax;

KjJaccu(uKaluel  TEIUIOOOMEHHBIX — amllapaTroB
(TA), ypaBHeHuss TerioBOoro ©OamaHca U
teronepenayn TA.

METOUKAMHU TEIIOBOTO, KOHCTPYKTUBHOI'O
pacuera, BuAbl pacueToB TA  (TemioBoi,
KOHCTPYKTUBHBI, TUJPaBINYECKUH,

POYHOCTHOM).




4. O0beM AUCHHMILVINHBI U BBl y4e0HOH padoThI

Tabauna 2
Bcero Cemectp
Bupa yueOHoii padoThl 4yacoB/3a4.el1. 2 2
(020110) 300 (02010) 300
KonrakTHas padora (Bcero) 50/1,4 26/0,7 50/1,4 26/0,7
B Tom uuce:
Jlexuym 20/0,6 12/0,33 20/0,6 | 12/0,33
[TpakTHYecKHe 3aHATHS 20/0,6 6/0,17 20/0,6 6/0,17
JlabopaTopHbie pabOThI 10/03 8/0,22 10/03 8/0,22
CamocTosiTe;IbHAsi paboTa (Bcero) 130/3,6 154/4.3 130/3,6 | 154/4,3
B Tom uuce:
KypcoBoii npoekt (padboTa) 40/1,1 54/1,5 40/1,1 54/1,5
PacueTHo-rpaduueckne paboTsl
UTP
Pedepatbr
Jlokmnassl
ITpesenTaunun
U (wn) apyrue BHIbI CAMOCTOSATEILHON
paboThl
IToaroroBka K 1abopaTopHbIM paboTam 18/0,5 28/0,8 18/0,5 28/0,8
[ToaroToBKa K MPaKTUYECKHM 3aHATHIM 36/1,0 36/1,0 36/1,0 36/1,0
IloaroroBka K 3a4eTy
[ToaroToBka K SK3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
Buj oruérHOoCcTH IK3aM. IK3aM. IK3AM. | JK3aM.
Oo6mas BCETI'O B yacax 180 180 180 180
TPYROCMKOCTE  "BEEIQ b 3auernbix
JUCIHHUILINHDBI 5 5 5 5
eIMHUIIAX




5. Copep:kanne TUCHUNIMHBI

5.1 Pa3nesnl JUCHUIIMHBI 1 BUALI 3aHATHHI

Taoauna 3

n/n

HaumenoBaHue pasjaeia
AUCUMILIMHBI 110
ceMecTpam

Yacel
JIEKIIMOHHBIX
3aHATHH

Yacsl
JIaG0PaTOPHBIX
3aHATHI

Yacsl
NMPAKTHYECKHX
(ceMHMHApPCKHUX)

3aHATHH

Bcero
4acoB

(01010 300

(01010

300

(61010

300

(61010

300

TennonpoBoAHOCT IPH
CTalMOHAPHBIX YCIOBUSX.
Tennonepeaaya.

10

NuTtencudukanus
TEIUIONEPe1aum, CIIOMKHBIN
TEINI0O0OMEH

10

HecrannonapHsie nponeccsl
TETUIONPOBOIHOCTH,
KOHTAKTHBINA U
KOHBEKTHBHBIM

TEII00OMEH

Teopus nmogoOus.
TemnooTnaua

TenmoobmeHn mpu:
KOHJICHCAIIMH YHCTOTO Tapa;
MPH TJIEHOYHOU
KOHJICHCAIINN
HEMOJIBIKHOTO Mapa.

TernyooOMeH U3TydeHHEM.

Knaccudukanus
TEIJI000MEHHOTO
000py/IOBaHUS.
TenmoHOCUTEIH.

PexyneparuBHble U
PerenepatuBHbIe
TEIIO0OMEHHbIE anmnapaThl
U YCTaHOBKH, METOJIbI
pacuera

UTOI'O:

20 12

10

20

50

26




5.2 JleknuMoHHBIE 3aHATHSA

Taoauna 4

HaumenoBaHue pasjaesa
JUCIHUILINHDI

Conep:xkanue pasaena

2

3

TenmonpoBOAHOCTH NIPU
CTallMOHAPHBIX YCIOBUSIX.
Temnonepenaya.

3akoH dypne. Koaddunment TEIJIONPOBOHOCTH.
Koadduuuent TemiaonpoBOJHOCTH Ta30B U JKHUIKOCTEH.
HuddepennnansHoe ypaBHEHHE TEIUIONMPOBOIHOCTU. Y CIOBUS
O/IHO3HAYHOCTU WJIM KpaeBble YCJIOBUS TEIUIONPOBOIHOCTH.
TemnnonpoBOAHOCTD npu CTallMOHAPHBIX YCIOBUSIX.
TermonpoBOAHOCT OJHOCIOMHOMW, MHOTIOCIOWHOW, IUIOCKOU
HWIMHIPUYECKON U Cepuyeckol CTEHOK IpH T'PaHUYHBIX
ycinoBusix 1 pona. TertoBasi mpoBOAMMOCTE CTEHKU. TerioBoe
TEPMHUYECKOE COIMPOTUBIICHUE. OxunaxaeHue, HarpeBaHue
HEOTPAaHUYEHHOU TJIACTHHBI, IMJIMHIPA U IIapa MPU TPaHUIHBIX
ycnoBusx 1,2,3 poga. Termonepenaya yepe3 OAHOCIONHYIO U
MHOTOCJIOMHYIO IIMJIMHAPUYECKYIO CTEHKY.

[TonHoe  TepMHMuYECKOE  COMPOTHBICHHE  TEIUIONEePEIauH.
[lepenaua  TemaoThl  4Yepe3  IWIMHAPUYECKYIO  CTEHKY.
JluHeitHOe TepMUYECKOE COMPOTHBICHHE TEIUIONEPEIauH.
Kputnueckuit auamerp QUIMHAPUYECKON CTEHKH.

[lepenaya TemnOTH Yepes3 MIAPOBYIO CTEHKY.

OO06001IeHHBI METOJ peleHus 3a7ad TEeIUIONPOBOJHOCTH B
TUIOCKOH, IIMIIMHIPUYECKON U IIApOBOM CTEHKAX.
Tennonepenaua  MeXIy  JABYMS  KUAKOCTAMH  4epes
pa3lENAIONIYI0 UX CTEHKY.

Tennonepenaua  yepes TIJIOCKYIO, HWIAHIPUIECKYIO,
chepuueckyro U opeOpeHHyro cTeHKU. Kosdduument
TeIJIONepeayuH.

WNuTtencudukanus
TEIUIONEPEAUH, CJIOKHBIN
TEII000MEH

[Tyt wHTEHCHUKaMK Teruionepenaun. MHTeHCHpUKanms
TeruIonepe1aun nyTem YBEITUYEHUS KodpunmeHTa
TETUIOTIPOBOAHOCTH.

TennonpoBofiHOCTE B cTepkHE  (pebpe)  MOCTOSHHOTO
nonepevyHoro ceueHud. uddepeHunanbHoe ypaBHEHUE U €O
pemenne. OpeOpeHHe TOBEPXHOCTHM HarpeBa Kak CIoco0
MHTEHCU(UKAIIH TTpoIiecca TeTuIonepeIadmn.

Tennonepenaua  4yepe3  peOpPUCTYI0  IUIOCKYIO  CTEHKY.
Kosdduuuent sddextuBHocTH pebpa. TemnonpoBoaHOCTD
Kpyrjioro pebpa TOCTOSHHOM  TOJIIUHBEIL. [Topucroe
OXJTaX/ICHUE TJIACTHHBI.

TennonpoBoAHOCTh OJHOPOAHOTO LMJIMHAPUYECKOTO CTEPHKHS.
[TepeHoc TEIIOTHI 1O CTEPKHIO (pedpy).

TennoBoil MOTOK C  TOBEPXHOCTH  CTepkHA  (pedpa).
TennonpoBOHOCTh IIJIMHIPHYECKON CTEHKH.

TennoBass um3omauus. Kputudeckuit auamerp  TEIUIOBOU
m3omsiuuu.  BeiGop  addexktuBHOW — M3omsAmMM  mo e
KPUTUYECKOMY JHAMETPY.




3

HecrannonapHsie mporeccsl
TEIJIONPOBOAHOCTH,
KOHTAKTHBIN U KOHBEKTUBHBIM
TEIIO0OMEH

AHaJIATHYECKOE OMMCaHWE  TpoIecca  HeCTalMOHAPHOH
TeIonpoBogHocTH.  OmpeneneHue  KOJIUYECTBAa  TEIUIOTHI,
OTJIaHHOTO IIJJACTHMHOM B Ipolecce oxnaxiaceHus. OXaKIcHue
(HarpeBaHue) OECKOHEYHO JUIMHHOTO IHiIuHApa. OnpeneneHue
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO LWIMHIAPOM B Ipolecce
oxyaxaeHus. OxyaxiaeHue (marpeBaHue) TeJI KOHEUYHBIX
pasmepoB. PerysspHblil pexxuM oxyaxaeHus (HarpeBaHus) Tedl.
[TpuOnm>keHHbIE METO/bl pELICHUs 3ajad TEIUIONPOBOIHOCTH.
HccnenoBanue  NMpOLECCOB  TEIUIONPOBOAHOCTH — METOJOM
aHanoruii. OCOOCHHOCTH Tepenayd TeIIOTHl MPU B3aUMHOM
KOHTaKTe ByX Tell. KOHTakTHOE TepMUYECKOe COIIPOTUBIICHUE.
HecranmonapHubiii npouecc TermonpoBOAHOCTH. KoHTaKTHBINM
Ter1000MeH. OCHOBHOM 3aKOH KOHBEKTHUBHOI'O TEIJIOOOMEHa.
VYpaBuenue Hrtorona-Puxmana. KoaddumueHT terooraaym.
Juddepenunansuble ypaBHeHus Teriooomena: Hasbe-CTokca -
ypaBHEHHE JIBUKECHHUS BSI3KOH skuakoctu, Pypbe — Kupxrodda
- YpPaBHEHME TEIUIONPOBOJHOCTU Ul IIOTOKA JBMKYILEHCS
KUAKOCTH. YPABHEHHME DOHEPIrUU. YPaBHEHUE CIUIOIIHOCTH.
VYcenoBuss ONHO3HAYHOCTH. [MAPOAMHAMUYECKMH M TEIUIOBOU
IIOTPAaHUYHBbIE  CJIOM. YCJIOBHA NpPWIMNAHUSA. YPaBHEHHE
TEIUIOOTHAYH. I'mpponuHamMyuyeckuii  OTPAHUYHBIA  CIIOM.
TeroBoil morpaHuuHbiii  cnoil. TypOysdeHTHBI TmepeHoC
TEIJIOTHI M KOJIMYECTBO JBHKCHHUS.

Teopus nogoOus.
Temnoormaua

[TonsaTHEe O MeTOAE aHamM3a pa3MEPHOCTEW TEOPUH IMOIOOUS.
Kpurepunanphble ypaBHeHHs. DPU3MYECKUI CMBICI OCHOBHBIX
kputepue noaobus. Yucno Hyccenvra. YUncno PeitHonbaca.
Yucno Ilekne. Yucno I'pacroda. UYwucno Ditnepa. Ywucio
[MpanaTns. YcinoBus monodust pusnyeckux mnpoieccoB. Meroa
pazMepHocTel. MoaenupoBaHue NpPOLECCOB KOHBEKTUBHOIO
teruioooMeHa. OCHOBHBIE TOJIOKEHHS] TEIUIOOTIAaYd  IpH
CBOOOIHOM  JBMKEHHMM KMJIKOCTH. TeminooTnaya mpu
BBIHYKJCHHOM JIBJKEHHUU JKUAKOCTH. Temnoornaya mnpu
CBOOOJIHOM JIBJKEHMM OKOJIO TOPHU3OHTaJIbHOM TpyOBl, B

OIrpaHNYCHHOM MMpOCTPaHCTBE. B IMPOCTPAHCTBEC
TOPU3OHTAJIBHBIX W BEPTUKAJIBbHBIX IIICJ'ICI\/'I. Tennoonlaqa npu
BBIHYKACHHOM IpoaO0JIbHOM OMBIBaHHUH ILTIOCKOM

noBepxHocTu. Koaddunumentsr termoornauu. IllapoBeie u
TOPU30HTAJIbHBIE IWINHIPUUYECKHE Mpocioliku. Temnoornada
IIPU €CTECTBEHHON KOHBEKIMU. Temnoornavya npu M3MEHEHUU
arperaTHoOro  COCTOSIHMSL ~ BemllecTBa.  TemaooOMeH — mpu
KOHJIeHcanuu napoB. TermnoBod nmotok. InoTHOCTE TemioBoro
noTtoka. TermiooTaaya mpyu JaMUHAPHOM MOTPAHUYHOM CJIOE.
Anpokcumanus npodus TeMIepaTyphl. ITepexon
JAMMHApHOTO TeueHust B TypOyneHtHoe. Teroornada mpu
JaMUHApHOM  pexuMme. Temmoornada MNpuU  BA3KOCTHO-
IpaBUTAIIMOHHOM pexkuMme. Teruiooraada mpu TypOyJIE€HTHOM
pexume.  Temnoorgaya  nOpU  MEPEXOJAHOM  pPEXKHUME.
TennmooTnaya B TpyOax HEKPYIJIOTO MOMEPEYHOTO CEYEHUS.
Temoornaya B M30THYTHIX TpyOax. Temnootmaua B
IepoxXoBaThiX TpyOax. TemrooTmaya mNpu  MONEPEYHOM
OMBIBaHMM My4YKOM TpyO. Xapakrep TeueHHs XHJIKOCTH B

IIy4Ke.




3

Temoobmen npu:
KOHJICHCAIIMH YHCTOTO Tapa;
IIpY IJIEHOYHOM KOHJICHCAllUU
HETIOIBMKHOTO Tapa.

TemooOMeH MpU KOHICHCAIIUU YHUCTOTO Tapa.

Bunel kongencauuu. Tepmuueckoe CONpOTHBICHHE Iepenadu
TEIIoThl. TepMHUuecKoe COMPOTUBIICHHE IUIEHKU KOHAEH CaTa OT
pexkuMa TedyeHus. TernaoBoi MOTOK MPH KOHJIEHCAIMH Tapa.
Konnencanust  ABMXKyIIErocs W HEMNOJBMXKHOTO  Mapa.
TemiooOMeH mHpH TJIEHOYHOM KOHJEHCAIMH HEMOBUKHOIO
napa. TypOyneHTHOe TeueHHEe MICHKN Ha BEPTUKAILHOM CTEHKE.
TemiooOMeH MpH TUIEHOYHOM KOHAEHCAIMU JBUXKYIIETO mapa
BHYTpH Tpy0. JlamuHapHOe TeueHue MIICHKU KOHJIeH caTa.
TermiooOMeH npu KaneabHOU KOHACHCALUU Tapa.

OcHOBHBIC 33]a41 TEIUI00OMEHA MPU KOHACHCAIIUY Tapa.

TemnooOMeH U3TydeHUEM.

OcHOBBI TIpoliecca TeMmI000MeHa n3iydeHneM. Buibl TyuncThIx
NOTOKOB. BekTop wu3nyuenus. TemnoBoil OajlaHC Jy4yUCTOIO
terroooMeHa. 3akoH Ilmanka. 3akon Penes—/[xunca.

3akon cmemenuss Buna. 3akon Credana-bonbimana. 3akoH
Kupxroga. AOcomotHO yepHoe Teno. M3mydarenbHas
CIIOCOOHOCTB TBEP/BIX TEN U METO/BI €€ OIPEICICHHUS.

3akoH KocuHycoB JlamOepra. TemnooOMeH H3IydeHHEM
CUCTEMBI TeJl B aDCOIIOTHO MTPO3payHOU Cpefe.

W3nyyarenbHas CIOCOOHOCTh TBEPABIX TEI U METONIbI €e
onpeneneHusa. PagumanuvoHHblid meToA. MeToa perynsipHOro
TEIUIOBOTO pexuma. Meron HarpeBaHus C  IIOCTOSHHOM
CKOpocThI0. OCHOBBI pacueTa TeII000MeHa U3ITYYEHUEM MEXAY
M3JIy4daroulel M MOIJIOUIAoIIed CpPelod M IMOBEPXHOCTAMHU
HarpeBa TEIUIOOOMEHHBIX YyCTpoWcTB. Pusnueckas HpUpoja
TEIUIOBOro u3nmydeHus. Kiaccuukanuss NOTOKOB M3ITyYSHHMS.
@opmyna  Ilomsxka. WNHrerpanibHble W CHIEKTPAJIBHBIC
XapaKTEPUCTUKU DJHEPIrUM HU3JIy4yeHUs: IOTOK, IUIOTHOCTH
MOTOKa M WHTEHCHUBHOCTb H3IydeHHs. W3iyueHue peanbHbIX
TeJ, UealbHble Tela. 3aKOHbI U3Iy4YeHUs1 aOCOMIOTHO YEPHOTO
tena. 3akoHel JlamGepra, Kupxroga, mnonsrue muddysHoit
MIOBEPXHOCTU  M3JIy4€HHd M  ceporo Tena. JIyducTslid
TEIUIOOOMEH B 3aMKHYTOH CHCTEME CEepbIX Tel, pa3/ieleHHbIX
JIMATEPMUYHOMN CPEION.

Knaccudukanms
TEIIO0OMEHHOTO
00opyIOBaHUA.
TermoHocuTenm.

Knaccugukanus teriooOMeHHbIX anmnapaTtos (TA).

VYpaBHeHHs ~ TelwioBoro  OajaHca M TEIUIONEpeaayH.
CpennenorapumMuueckuii TeMIepaTypHbIi HAop.

IIpAMOTOK,  IIPOTUBOTOK,  CJIOKHBIE  CXEMBl  JIBUJKCHUS
TeroHocuTeneld. KOHCTpYKTOPCKHIT M ITOBEPOYHBIN TEIUIOBBIE
pacyeTbl  peKynepaTUBHOro TermaooOMeHHHMKA. (CpaBHEHHE
MIPSIMOTOKA ¥ IPOTUBOTOKA.

['mapaBiarueckoe CONPOTUBIICHUE TETJIO0OMEHHBIX aIllapaToB.
Bunbl TeruioHocuTene M MX XapakTEPUCTHKA: BOJA, BO3AYX,
JBIMOBBIE  ra3bl,  BBICOKOTEMIIEPATYPHBIE  OpPraHUYECKUE
TEIJIOHOCUTENI, MUHEPAIbHBIE Macila, KPEMHHIOpPraHUYECKue
COCIMHECHUS U HEOPraHWYECKUE COJIH, KUIKOMETaUIMYECKUE
TEIJIOHOCHUTEIIN, XJIa1ar€HTHI. Bri6op CKOPOCTH
rermoHocurenend.  Ilonatne o0  pacuére  CMECUTENBbHBIX
TEMI000MEHHUKOB " 0 pacuére pereHepaTuBHBIX
TEIJIOOOMEHHBIX aIIapaToB.




PexyneparuBHble 1
PerenepatuBHbIe
TEIUI00OMEHHBIE annaparsl U
YCTaHOBKH, METO/IbI pacyeTa

Meroauka TENIOBOrO, KOHCTPYKTUBHOIO pacyera. Buasl
pacueroB TA (TemioBo#, KOHCTPYKTUBHBIM, THAPaBIMYECKU,
MPOYHOCTHOH). VYcClloBHBIE Tpadudeckue wu3odpakenus TA.
Metonuka TEIJIOBOTO, KOHCTPYKTHBHOTO pacuera.
OnpeneneHne KOHCTPYKTUBHBIX Pa3MEPOB: KOJIUYECTBO TPYO,
paboyass gnuHA TpPyO, paccTOsSHUE MEXAY TpPYOHBIMU
pelieTkamMu, JUaMeTp KOXyXa, YUCIO XOJO0B, PACCTOSHUE
MEX/1y IIEPErOpOIKaMHU.

TennooOMeHHBIe ammapaThl “Tpyba B TpyOe” (pa3bopHbie
OJIHO- ¥ MHOTOTIOTOYHBIE).

[Inactunuateie TEII000MEHHUKHU pazbopHoOro THUIIA.
OnpeneneHue KOHCTPYKTUBHBIX pa3MepoB (IUIOLIAAb CEYEHUS
KaHajia, YUCI0 KaHaJoB, IUIOIIAb MOBEPXHOCTH TeriooOMeHa
OHOW TIJIACTMHBI C  MPOMEXYTOYHBIMH JIHCTaMH U 0e3,
CyMMapHas JUIMHAa KaHaJIOB B OJHOM IUIaCTHHE). 3MEEBUKOBBIC
TETIO0OMEHHUKH.

OnpeneneHne KOHCTPYKTUBHBIX Pa3MEpOB: IHMAMETP 3MEEBHUKA,
IaMeTp TpyObl 3MEEBHKa, IIar MEX/Ty BUTKAMH, YHCIIO BUTKOB
3MEEBHKa, BLICOTA 3MEEBHKA.

[ToBepounsrii pacuer TA: Temonepenada 6e3 M3MEHEHUS H C
M3MEHEHHEM arperaTHoro COCTOSIHHUSL.

Merton sddextuBHOCTH. OmpeneneHne  KOHCTPYKTHBHBIX
pa3MepoB KOXKYXOTPYOHBIX, IUTACTUHYATHIX, 3MEEBHUKOBBIX
TEMI000MEHHUKOB.

Pacyer nunmuHAPUYECKUX COCYIOB.

Pacuer Ha MPOYHOCTD BBIMYKJIBIX THUII U KPBIIIEK.

Pacuer ¢unanueBbix coeauHeHuil. Pacuer TpyOHBIX peIIeTOK.
Pacyer  mameHumii  gaBieHMsT  HAa  TPEHHE,  MECTHBIC
COINPOTUBIIEHUS, YCKOpPEHHE MOTOKa. OnpeneneHne MOIHOCTH
Hacoca. KoHcTpykuun perenepatuBHbiX TA M yCTaHOBOK (THIIBI
HAca/lloK, pEreHepaTopsl C HENOABI)KHOM, NaJallled u
Bpalaronieii Hacajkoi). OcCOOEHHOCTH TEmI000MEHa B CIIOE
(MIOTHBIH W KUNALIUH  CJIOH, TOPO3HOCTh, OOBEMHBIN
K03 (ULMEHT Temonepeaayn). TemioBoil KOHCTPYKTHUBHBIN
pacueT pereHepaTHBHBIX TEIJIOOOMEHHHUKOB. AmmapaThl C
KUIISIILIUM CJIOEM.

Bnaxubiii Bo3ayx. I[loHsATHe mapameTpoB BIaXHOTO BO3AyXa
(BMaXXHOCTh aOCOJIOTHAsI, OTHOCHUTENIbHAS, BIJIATOCOJEPIKAHHUE,
SHTAJIBIINSA, TUIOTHOCTh, TEMIIEPATypa MO CYXOMY M MOKpPOMY
TEPMOMETPY).

Huarpamma h-d. M300pakeHHe OCHOBHBIX IPOIIECCOB Ha
nuarpamMe h-d (HarpeB, OXJaKACHHE, CMEIICHHS BO3IyXa
pasNIUYHOro cocTosiHus). KOHCTpYKIMH —TemI00O0MEHHHKOB
CMEIIECHHUS.

OpocutenbHble  TEIUNIOOOMEHHUKHM  CMeEHIeHUs  (ToJible,
KaCKaJHbIE, c HACaJKOM, CTpYyWHBIE KOMITAKTHBIE).
N300parkeHre TpOIECCOB M3MEHEHMsS NapaMeTpPOB BIIAXKHOTO
BO3JlyXa B KOHTAKTHBIX TeIJIOOOMEeHHHKaX. Pacder mose3Horo
o0beMa  HACaJ0YHOTO  KOHTAKTHOTO  TEMJI00OMEHHHMKA.
['unpaBnuyeckuil pexuM U COMPOTHUBIEHUE TEMI00OMEHHUKOB
C HACaJIKOM.




5.3 JIabopaTopHbIe 3aHATHS

Tabauna S
Ne
HaumenoBanme pa3jaena
n/n HaumeHoBaHue 1a0opaToOpHBIX padoT
AUCHUTLTHHBI
1 TermnonpoBOAHOCTh MPU CTAIIMOHAPHBIX YCIOBUSIX.
Omnpenenenne kKo HUIMEHTA TEIIIOMPOBOHOCTH
2 TEIUIOM30JISILIMOHHOTO MaTepHana (MeTo
TemnonpoBoIHOCTH MPU
LJIMHIPUYECKOTO CJI05)
CTallMOHAPHBIX YCIOBUSX.
Omnpenenenne korhdulreHTa TeII00TAAYN IPU
3 Tennonepenaya. o
CBOOOTHOW KOHBEKIIMH (METOJI CTPYHBI)
4 HccnenoBanue npoieccoB TeIoo0MeHa Ha
TOPU30HTAILHOM TPYOONPOBOIE
5 Temnootnaua mpu cBOOOTHOM KOHBEKIIMH KUAKOCTU
5 Temnootnaya npu BEIHYKIECHHOW KOHBEKITUU
HecranmoHapHbI€ IPOLECCHI KHUIKOCTH
TEIIONPOBOHOCTH, TemnooOMeH Mpu KOHJIEHCALIUU MTapOB
KOHTAKTHBIM U KOHBEKTUBHBIN Tennonepenaya mpyu KOHBEKIINU U 06z[yBe CTEPIKHA
7 | TermooOMen Temnonepenaya npy KOHBEKIUK U 001yBe paguaTopa
Termonepenaya npyu KOHBEKIIMU U 001yBe I11apa
Tennonepenaya mpu KOHBEKIIUU U 00AYBE MIIACTHHBI
PexyneparuBHbie 1
PerenepatuBHebie HccnenoBanue TpyouaToro TemiooOMeHHUKA
TCIIOOOMCHHBIC AIlIapaThl 1 HccnenoBanue miacTUHYATOrO TEINIOOOMEHHUKA
yCTaHOBKH, METOJIBI pacuera
5.4 TlpakTnyeckue (ceMUHAPCKHE) 3aHATHS
Taoauna 7
Ne HaumenoBanue pasjaeia
Coaep:xanue pasgesa
n/n AUCHUTLTHHBI
TennonpoBOAHOCTH MTPU Ilepenava TemnoTh Yepe3 NUIUHAPUIECKYIO CTEHKY.

1 | cranuoHapHBIX YCIOBHUSIX. JIuneiHOe TepMUYECKOE COMPOTHUBIICHUE TEIIONEepeaayu.
Tennonepenaya. KpuTtnueckuii tuameTp NWIHMHIPHUYECKON CTEHKH
WnTencndukamms Tennmonepenaua uepe3  peOpPUCTYIO  IUIOCKYIO — CTEHKY.

o | Temnonepenaun, cnoxusit Koapdpuument B(I)(I)CKTI/IBHOCTI/Iu pebpa. TermionpoBOIHOCTD
TemI006MeH Kpyriaoro peOpa TOCTOSIHHOM  TOJILKHBI. [Topucroe

OXJIKJICHHUE TIIACTHHBI.
HecrannonapHsie nponeccsl

OcoOeHHOCTH Nepeiauy TEII0OThI IPH B3aUMHOM KOHTAKTe
TEIIONPOBOJHOCTH,

3 - IByX Tell. KOHTaKTHOE TEpMUUYECKOE COIIPOTUBIICHHUE.

KOHTAKTHBIA 1 N
. Hecranmonaphsliii mporecc TenionpoBOJHOCTH.
KOHBEKTHUBHBIN TeII000MeH
®u3NYeCcKUii CMBICIT OCHOBHBIX KpUTEpUEB Mmopoous. Yuciao

4 Teopus nogoOus. Hyccensra. Uncno Perinonbsaca. Yucno Ilekie. Yneno
Tennoorgaua I'pacroda. Yucno Ditnepa. Yucno [panarns. YcnoBus

oA00us (PU3NIECKUX TTPOIIECCOB.




TenmooOMeH mpu:
KOHJEHCALIUN YUCTOTO Tapa;
MIpY MJICHOYHOH
KOHJIEHCalluu
HENOJIBIYKHOTO Tapa.

TepMI/I‘-IeCKOG COIIPOTUBJICHUC nepeaayun TCIIJIOTHI.
TCpMI/I‘IeCKOG COIIPOTUBJICHUEC ITJICHKHW KOHJACHCATa OT peXKUMa
TCUCHMUA.

TemnooOMeH U3Ty4eHHUEM.

W3nyueHue peanbHbIX T, HIcalbHbIC TeIa. 3aKOHBI
M3ITydeHUs a0CONIOTHO YepHOTro Tena. 3akoHbl JlamOepra,
Kupxroda, nousitue audy3Hoit MOBEPXHOCTH U3TYICHUS U
Ceporo TeJa.

Knaccudukanus
TENI000MEHHOT0
000py1I0BaHUs.
TenmoHOCUTEN.

KoHcTpykTOpCKMIT M TOBEPOYHBIM  TEIUIOBBIE  pacyeThl
PEKYIEepaTUBHOTO TeIuIooOMeHHUKa. CpaBHEHHE MPSIMOTOKA H
MIPOTUBOTOKA.

['unpaBnrueckoe COMPOTUBICHUE TEIII0O0OMEHHBIX

anmnaparos.

PexyneparuBHbie U
PerenepatuBHbie
TEII00OMEHHBIE annaparsl U
YCTaHOBKH, METO/JIbI pacyera

OnpeneneHue  KOHCTPYKTUBHBIX — pa3MEpoB:  JAMAMETP
3MEeBHUKa, TUAMETp TPyObl 3MEeBHKa, IIar MEXKIy BUTKAMU,
YHCJIO BUTKOB 3MEEBHKA, BHICOTA 3MEEBHKA.

[ToBepounslii pacuer TA: Temnonepenada 6€3 U3MEHEHHS U C
M3MEHEHHUEM arperaTHoro COCTOSIHUS

6. CamocrosiTesibHAsE padoTa MAaruCTPAHTOB MO AMCLUILIMHE

6.1 Bompocsl 111 CaMOCTOSITEIbHOTO U3yYeHHUSI

Taoauna 9

TeMBbl 1JI1 CAMOCTOSITEJILHOTO H3YyYCHUSA

Tennomnepenavya depe3 IUIOCKYIO, HUJIHMHIPHYECKYIO, CHEPHUECKYI0 M OpeOpEeHHYIO
creHku. Koo duuueHT remnonepenaun.

TennoBas wu30IAIUS.

Kputnueckuit
3¢ (HEeKTUBHON N30JISIIMY N0 €€ KPUTHUECKOMY TUAMETPY.

AUaMETp TEIUIOBOM  H3OJISLIUH. BBI60p

OcobeHHOCTH nepeaadyun TCIJIoThl IPHU B3AMMHOM KOHTAKTC JIBYX TCII. KonTtaktHOE
TCPMHUYICCKOC COIMMPOTHUBIICHUC. HGCTaHI/IOHapHHﬁ MponeccC TCIjaonpoOBOJHOCTH.

TpyOax.

TennooTmaya B pr6ax HCKPYTJIOTO IMOMICPEYHOI'0 CCUCHU . Tennmootnaya B HU30THYTBIX

OcHOBBI TIpoIIeCcca TEIUI00OMEHa U3TydyeHueM. BUIbI TydHCTBIX TOTOKOB. BekTop
m3ydeHus. TemioBoi 6aanc JyducToro TEIIoooMeHa

IlenTpanbHbIC
SKOHOMUYECKHE

N  MCCTHBIC
IIOKa3aTciin
I[OCTOI/IHCTBa 1 HCOOCTAaTKKM CUCTCM OTOIIJICHMA.

Knaccuduxkarus,
CHUCTEM

CHUCTCMBI  OTOIIJIICHUA.
OCHTPAJIbHBIX HW  MCCTHBIX

TCXHHUKO-
OTOIIJICHHUA.

DneMeHThl 000pyIOBaHUS IIEHTPAIbHBIX OTOMHUTENbHBIX CHCTEM
pUOOPHI, paCIIUPUTENBHBIE COCYIBI U JIP.).

(HarpeBaTenbHBIC

CuctemMbl BEeHTWISAIMH MPOMBINIJICHHBIX 31aHUK 1 moMenieHnid. Knaccuduxarms
CUCTEeM BEHTWJISAIUH. BliMsHUe BpeIHBIX BhIICTCHUIN HAa (DU3HOTIOTHIO M CAMOYYBCTBHE
MEePCOHAJIA ¥ HA TEXHOJIOTHIO.

[InacTuHYaTHIE TEIOOOMEHHUKH pa3bopHoro Tuna. OnpeaeneHne KOHCTPYKTUBHBIX
pa3mMepoB (IUIOIIAAb CEYEeHHUs KaHalla, YUCIO KaHAJIOB, IJIOLa/ (b TOBEPXHOCTH
TEII000MEHa OJJHOM IJIACTUHBI ¢ NPOMEXKYTOUYHBIMM JIHCTaMH U 0€3, CyMMapHas
JUTMHA KaHAJIOB B OJJHOM IJIACTHHE). 3MEEBUKOBBIE TETIJIO0OMEHHHKH.

10

Y CcTaHOBKM IIEHTPAILHOIO0 KOHIUIIMOHUPOBaHUA Bo3ayxa. [[puHIumn nencTus,




Knaccmbmcauml, 0051acTh MNPUMCHCHUA CUCTCM KOHIUITMOHUPOBAHUS BO31yXa.

HopMbl canuTapHOTO COCTOSTHUSL BO3AYILIHOM Cpebl MPOMBIIUIEHHBIX, O0IIECTBEHHBIX

11
Y KHJIBIX TTIOMETIICHUH.
Knaccudukanus remiooOMeHHbIx anmapatos (TA).
12 | YpasHeHus Temiosoro 6ananca u reruonepenadu. CpeanenorapupmMuueckuit

TeMIIEpaTyPHBIM HANIOP. OpOCUTENbHBIE TEMIOOOMEHHUKH CMENIEHHUS (TIOJIbIE, KACKATHBIE, C
HACaJIKOH, CTpyWHBIE KOMITAKTHBIE).

6.2 Tembl pedepaToB
Ta6amnna 10

1. | 3akon ®@ypre. Koapduuuent rermnonpoognoctu. Koadduiment TemnonpoBoHoCcTH
ra30B U )KUJKOCTEN

2. | duddepennmanbuoe ypaBHeHHE TEIIONPOBOJHOCTH

3. | YcioBus 0IHO3HAYHOCTH HITH KPAeBbIE YCIOBUS TEIJIONPOBOIHOCTH. TEMIONPOBOIHOCTD
IPU CTALIMOHAPHBIX YCIOBUAX

4. TermonpoBOAHOCTh OAHOCIOMHOW, MHOTOCJIOMHOM, TIIOCKON HUIMHIPUYECKON 1
cepuyeckoil CTEeHOK ITPHU I'PaHUYHBIX YCIOBHUsIX 1 pona

5. | Tennoas npoBoguMOCTb CTEHKHU. TenaoBoe TEpMUYECKOE CONPOTUBIIEHNE

6. | OxnaxaeHue, HarpeBaHHE HEOrPAaHMUEHHOM IIACTHUHBIL, IIMJIMHPA U I1apa IpU T'PaHUYHbIX
ycnoBusix 1,2,3 pona

7. | Tennonepenaya yepe3 0JIHOCIOWHYIO U MHOTOCJIOMHYIO LIMJIMHIPUYECKYIO CTEHKY

8. | IlomHOE TepMHYECKOE COMTPOTHBIICHHE TeTUTonepenaun. [lepenaya TemnoTsl yepes
IWJIMHAPHYECKYIO CTEHKY

9. | JIuneitHOe TepMHUYECKOE CONIPOTHBIIEHHUE Teruionepenaun. Kpuruueckuit auamerp
IVUINHIPHYECKON CTCHKH

10. | Ilepenava TemaoThl Yepe3 MAPOBYIO CTEHKY.
O000111eHHbII METO/ pelIeHUs 3a/1a4 TEIIONPOBOJHOCTH B IUNIOCKOH, IUIMHAPUYECKON U
1IapOBOH CTEHKaX

11. | Tennonepenauya Mexay ABYMs KHUAKOCTIMHU Yepe3 pa3felisioNlylo X CTEHKY

12. | Teronepenaya yepes3 IIOCKYIO, IIMIMHAPHUECKYI0, CHEPUUECKYIO U OPEOPEHHYIO CTEHKH.
Koaddumnuent rernonepenaun

13. | Ilytu unTeHcudukanuu temionepeaadn. MHTeHcupukamys temionepeiayn nyrem
yBenu4YeHUs1 Ko PuIreHTa TerionpoBOIHOCTH

14. | TermonpoBOHOCTH B cTEpXKHE (pedpe) MOCTOSIHHOTO MONEPEUHOTO CEUEHHUS.
JnddepennnanbHoe ypaBHEHUE U €T0 PEIIeHNE

15. | OpebpeHne NOBEpXHOCTH HarpeBa Kak Croco0d MHTEHCH(HKAIIMK Ipoliecca TeIionepeadn

16. | Tenmonepenaua yepes pedpUCTyrO MI0ckyro creHky. Koaddumment raddexruBHocTn pedpa

17. | TennonpoBOAHOCTH KPYIJIOTO pedpa MOCTOSSHHOM TonuuHbL. [loprcToe oxnaxaeHue
TUTACTHHBI

18. | TeroBas m3omsmwms. Kpurndeckuii auaMeTp TETI0BO H30isiuy. Beioop addexTuBHON
U30JISIIUH 110 €€ KPUTUUECKOMY IUaMETPy

19. | AHajguTHYECKOE ONMCaHUE MPOIlecca HECTAIIMOHAPHOHN TEILIONMPOBOTHOCTH

20. | OnpezneneHue KOJIMYECTBA TEIUIOTH, OTIAHHOTO TNIACTUHOM B MPOIIECCe OXJIAXKICHHS

21. | OxnaxaeHne (HarpeBaHue) 0ECKOHEYHO JITMHHOTO MUIHHpa. OnpeieseHne KoJInIecTBa
TEIJIOTHI, OTJAHHOTO LIMJIMHIPOM B ITPOIECCe OXJIAXKICHHS

22. | OxnaxxaeHue (HarpeBaHUe) TeJl KOHEUHBIX pa3MepoB. PerymspHblil pexkuM oXJaxaeHus
(HarpeBaHMsl) TeN

23. | IlpubnmxeHHbIe METOABI pEIICHHS 3a/1a4 TEIIONPOBOAHOCTHU. VceaenoBanne IpoIeccoB
TEIIONPOBOAHOCTH METOAOM aHAJIOTHH

24. | OcoOeHHOCTH Nepeiayr TEIIOTHI IPH B3aMMHOM KOHTAKTe ABYX Tesl. KoHTakTHOE




TEPMUYECKOE conpoTuieHne. HectanmonapHslid po1iecc TemIonpoOBOIHOCTH

25. | KonTtakTHbIH TermmooOMeH. OCHOBHOM 3aKOH KOHBEKTHBHOTO TEILIOOOMEHA. Y paBHEHHE
Hrrorona-Puxmana. Kosddumment remnoornaun

26. | Iuddepenunanbubie ypaBHeHHs TetuioooMeHa: HaBbe-CToKCa - ypaBHEHUE JBUKECHUS
BsI3KOM skuaKoctu, Pypbe — Kupxrodda - ypaBHeHHE TETIONPOBOAHOCTH IS IOTOKA
JBUKYIICHCS )KUIKOCTH. Y paBHEHHE SHEPTUU. Y paBHEHUE CIUIOMIHOCTU. Y CIIOBUS
0JIHO3HAYHOCTH

27. | 'mppoarHAMUYECKUH U TETUIOBOM MTOTPAHUYHBIC CJIOH. Y CJIOBUS MPHIIMITAHKS. Y paBHCHUE
TEIJI00TIaYu

28. | 'mppoarHAMUYECKUN TOTPAaHUYHBIN ¢TI0, TerioBoi morpaHudHbIi ciior. TypOyneHTHBII
NIEPEHOC TEIJIOTHI MU KOJIMYECTBO JIBUKEHUS

29. | IlonsTue 0 MeTOIE aHaN3a pa3MepHOCTel Teopuu noaodus. KpurepuanbHble ypaBHEHHUS.
DU3NYECKUI CMBICII OCHOBHBIX KPUTEPHEB OO0

30. | Yucno Hyccenbra. Yncno Pelinonbaca. Yucno Ilexne. Yucno ['pacroda. Uucno Ditnepa.
Yucno [Tpanarns

31. | YcioBus nomodust punveckux mnpoueccoB. Meros pazmMepHocteil. MoaenupoBaHue
MPOIECCOB KOHBEKTUBHOTO TEIII000MEHa

32. | OCHOBHBIE IOJIOKEHHS TETIOOTIAYX IPU CBOOOTHOM JIBHKCHHH YKUJKOCTH

33. | Temnootaaua npu BEIHYKACHHOM JIBHKEHUU KUJIKOCTH. TeriooTna4ya npu cBOOOIHOM
JIBUKEHHH OKOJIO TOPU30HTAIbHON TPYObl, B OrpPAaHUYEHHOM IPOCTPAHCTBE

34. | TemnooTtaaya npu BEIHYX JACHHOM MPOJI0JIHHOM OMBIBAHUH IJIOCKOM MOBEPXHOCTH.
KoaddurmenTs! Temiootaun

35. | lllapoBbie 1 TOPU30OHTANIBHBIC IWIMHIPHUECKHE IPOcioiiku. Temnooraaua mpu
€CTECTBEHHOM KOHBEKLMHU. TerooTnadya Npu U3MEHEHUH arperaTHOro COCTOSHUS
BeniecTBa. TermiooOMeH npy KOHJEHC AU MapoB

36. | TemmoBoit moTok. [LIOTHOCT TETIOBOTO MOTOKA. TemIooTAa4Ya mpy JTaMUHAPHOM
IOTPAaHUYHOM CJI0€

37. | Aupokcumanus npoduis Temreparypsl. [lepexon maMuHapHOTO T€UEHUS B TypOyJIEHTHOE

38. | TemmooTnava npu JJaMHHApHOM pexuMe. Terroorjaua npy BI3KOCTHO-TPABUTAIIIOHHOM
pexxume. TerooTnada npu TypOyJIeHTHOM pexxume. TennooTiaua npu NepexoaHoM
pexume

39. | TemnooTnaya B TpyOax HEKPYTIJIOro MONEPEYHOro ceyeHus. TeriooTaaya B H30rHYThIX
TpyOax

40. | TemmooTaaya B MIEPOXOBATHIX TpyOax TemnooTnaua mpy MONepeyHOM OMBIBAHUU TTyYKOM
TpyO. XapakTep TeUeHHUs KUAKOCTU B yUKe.

41. | TemnooOMeH MpH KOHJEHCAIIMM YUCTOTO Mapa.
Bunsl konneHcanuu

42. | Tepmuueckoe CONPOTUBIICHUE Mepelaul TeIIOThl. TepMHuyecKoe COPOTHBIICHHUE MIICHKH
KOHJIEHCATa OT PEeKMMa TeUeHUs

43. | TennoBO# MOTOK MU KOHIeHCauu napa. KoHeHcalus ABUKYIIErocs U HEMOIBUKHOTO
napa

44. | TennooOMeH NpH MICHOYHOM KOHACHCAIIMM HEMOABM)KHOTO ITapa

45. | TypOyneHTHOe TeueHue MIICHKH Ha BEPTUKAIBHOM cTeHKe. TermnooOMeH npH MiIeHOYHOH
KOHJICHCAIIUU JABWXKYIIIETO Mapa BHYTPH TPYO

46. | JlammHapHOE TeueHUe MIICHKU KOHAeHcaTa. Ternino00MeH MpH KanelbHON KOHIEH AN
napa. OCHOBHBIE 3374 TeMI000MeHa MPU KOHIEHCAI[H 1apa.

47. | 3akon cmemenus: Buna. 3akon Credana-bonbimana. 3akon Kupxroga. AGComoTHO
yepHoe Teso. M3nyyaTenbHas cnocOOHOCTh TBEPJIBIX TNl U METObI €€ ONPEEICHUS

48. | 3axkoH kocunycoB Jlambepra. TermnooOMeH n3TydeHHeM CUCTEMBI Tl B a0COIIOTHO
MPO3payHOM cpefie

49. | UznyyarenbHas CHOCOOHOCTH TBEPABIX TENl M METOJIBI €€ ONpeaeaeHus. PatnaoHHbIi

MeTOI. MeTo peryssipHOro TemIoBOro pexxumMa. MeToJ1 HarpeBaHus ¢ MOCTOSIHHOM




CKOPOCTBIO

50. | OcHOBBHI pacueTa TEII00OMEHA U3TYYCHUEM MEXK1y U3TyJarollei U MOTJIOMIAIOIIEeH cpemoit
Y TIOBEPXHOCTSIMH HarpeBa TeII00OMEHHBIX YCTPOUCTB

51. | dusnueckas npupojaa TemIoBoro unydenus. Kinaccupukanus noTokoB U3J1ydeHHsI

52. | ®opmyna Ilonsixka. MHTErpanbHble U CIEKTPAIbHBIE XapaKTEPUCTUKU YHEPTUN H3ITyUCHUS:
HOTOK, IJIOTHOCTh MMOTOKA M HUHTEHCUBHOCTb U3J1y4EHUs

53. | M3nydeHue peasbHBIX T, HACATbHbIE TeJa. 3aKOHBI H3JIy4eHHs a0COIIOTHO YEpHOTO Tella

54. | 3akonsl JlamGepta, Kupxroda, mousrue nuddy3Hoit mOBEpXHOCTH H3IYyUEHHUS U CEPOTO
Tena

55. | JIyuucTslil TeII000MEH B 3aMKHYTOH CHCTEME CEphIX Tell, pa3AeIeHHbIX AUaTePMUYHON
cpenoi

56. | JIyducTslil TEIUIOOOMEH MEXTy IBYMsI O€3rpaHUYHBIMH IIJIACTUHAMMU; TEJIOM U 000JI0YKOM;
9KpPaHUPOBAHUE U3JIyUCHMUSI

57. | TeopeTnueckrne OCHOBBI COBPEMEHHBIX 30HAJILHBIX METOJIOB pacuéra TerioooMeHa
u3nydyeHueM. HTerpaabHble ypaBHEHUS U3J1yUCHHUsI

58. | IIpulOimKeHHBIH pacyeT TyYUCTOro TEIUIO0OOMEHA B 3aMKHYTOM CUCTEME TeJl, pa3/IeIICHHBIX
U3J1y4arole-IorIomanei cpeoi (cepoe npudInKeHne)

59. | Pacuér TeruiooOMeHa B CHCTEME THTIA «Ta3 B 000JIOUKE

60. | 3akoH byrepa. Onpenenenue noriomaTebHON CHOCOOHOCTH U CTEIEHU YEPHOTHI CPeJIbl
(Ipo1lyKTOB cropaHusi)

61. | IlonsaTHe 0 MeToaX pacyéra CI0KHOIO TeII000MeHa (paJuallMOHHO-KOHIYKTUBHOTO U
paarallMOHHO-KOHBEKTUBHOIO).

62. | JlonoJaHUTENbHBIM pacXo TEIUIOTHl Ha HArpeB Hapy>KHOT'O BO3/yXa CBSI3aHHOTO C
UHQMIBTPAIUEH, C TOCTYINICHHEM OXJIXKICHHBIX MATEepHAIIOB U TPAHCTIOPTA

63. | TermoBbIIeNEeHUS B IPOU3BOJACTBEHHBIX, KHJIBIX, OOIIECTBEHHBIX U aIMUHHCTPATUBHO-
OBITOBBIX TOMEIIEHUSIX

64. | Tero, mocTymaromee ¢ COMHEYHOW paananueid. TernoBoi 6amaHc IS XOJIOTHOTO U
TEIUIOro MepuoioB. BelieneHus Biaaru B nomMenieHusx. BiaxHOCTHBIN 6aaHc HOMeIIeHu i

65. | LleHTpasmpHBIE M MECTHBIE CUCTEMBI OTOIUIeHUs. Kitaccudukanus, TEXHIKO-I)KOHOMHYECKUE
MIOKAa3aTeNH LEHTPAJIBHBIX U MECTHBIX CUCTEM OTOIIEHUS. /[JoCTOMHCTBA U HEAOCTATKU
CUCTEM OTOIIJICHUSI.

66. | I'paBUTallMOHHBIE U HACOCHBIE CCTEMBI BOJITHOTO OTOIUIEHUs. PacueT BOJSHBIX CUCTEM
OTOIUICHHUS

67. | IlapoBble cuCTEMBI OTOIUIEHHUS BBICOKOT'O M HU3KOT'O JIAaBJIECHHUS U UX pacueT

68. | Bo3aymiHbie CHCTEMBI OTOTUICHUS U UX PAacyeT. DIIEMEHTHI 000pYIOBaHHS [IEHTPAITBHBIX
OTONMTENBHBIX CHUCTEM (HarpeBaTelbHbIE MPUOOPHI, PACHIMPUTEIbHBIE COCYABI U AP.)

69. | PacueT u mog00p COBPEMEHHBIX OTONUTEIBHBIX MPHOOPOB

70. | BO3MOXHOCTH HCIIOJIB30BAHUS COJTHEYHON SHEPTUH, IPYTUX BO30OHOBIISIEMBIX HCTOYHUKOB
JUIsL OTOTJICHHSI MHAMBHUIYAIbHBIX 3JJaHUN

71. | Cuctembl BEHTHIAINY MPOMBIIIIEHHBIX 31aHUi 1 moMeneHnid. Kimaccudukanus cucrem
BEHTHJISIIUH

72. | BaustHue BpEIHBIX BBIIEICHUH Ha (PU3HUOJIOTHIO M CAMOYYBCTBHE MIEPCOHATA U HA
TEXHOJIOTHIO

73. | Mertoabl 60psOBI ¢ BpeTHBIMU BBIZCTICHHSIMA. HOPMBI 1 pacdeT He0OX0IMMOT0
BO3yX000MEHa B POM3BOJICTBEHHBIX U CIY)KEOHBIX TOMEIICHUSIX

74. | YpaBHeHus TeruioBoro ©Oamanca w  Tervionepenaun.  CpemgHenorapupMUUYECKUAN
TEMIEPATYPHBIN HAIIOP.

45. | Buapl TEIIIOHOCUTENEH U UX XapaKTePUCTHKA: BOJIA, BO3AYX, JbIMOBBIE I'a3bl,
BBICOKOTEMIIEPATYPHBIE OPraHNYECKUE TEMJIOHOCUTEIH.

76. | TennmooObMeHHBIe anmapaThl “Tpy0a B TpyOe” (pa30opHBbIE OJJHO- U MHOTOIIOTOYHBIE).

77. | IlnacTuHYaTHIC TEIUIOOOMEHHUKH pa300PHOTO THIIA.

78. | IloBepounslii pacuer TA: Teronepenaya 6e3 M3MEHEHHS M C M3MEHEHHEM arperatHoro




COCTOsSIHHA.

78. | KoHcTpyKkIiuu pereHepaTuBHBIX TA M yCTaHOBOK (THITBI HACAOK, PETEHEPATOPHI C
HETOABUKHOM, MMaJlalollel U Bpanaronei Hacaakomn).

79. | Bnaxuspiii Boznyx. lloHsiTe mapamMeTpoB BIaXXHOTO BO3AyXa (BIaKHOCTH aOCOIIIOTHAS,
OTHOCHUTEIIbHASA, BJIArOCOACPKAHUE, DHTAJIBINSA, INIOTHOCTH, TEMIIEpATypa II0 CYXOMY H
MOKPOMY TEPMOMETPY).

80. | OpocurenbHbIC TETUIOOOMEHHUKN CMeIIeHuUs (TI0JIbIe, KACKaTHbIC, C HACAKOH, CTpYHHBIC

KOMITAKTHBIEC).

N

6.3 YueOHo-MeTOAMYeCKOE 00eciedeHrue CaMOCTONATeIbHOM padoThI
Jlureparypa:

1. Areee M.A. TemioMaccooOOMEHHBIE TMPOIECCHI M YCTAHOBKH IPOMBIIIICHHOM

TEIJIOTEXHUKU [DIJIEKTPOHHBIN pecypc]: ydeOHoe mocoOue s CTYACHTOB BY30B,
oOyuaromuxcst mo HampasieHuto 13.03.01 «TermnosHepreTrika U TEMJIOTEXHHUKA» BCEX
dopm oOyuenusi/ AreeB M.A., Mpakuan A.H.— DJIEKTpOH. TEKCTOBBIC IaHHBIC.—
CapatoB: A Ilm D3p Memama, 2018.— 229 c— Pexum jgocrymna:
http://www.iprbookshop.ru/70284.html.— 3BbC «IPRbooks»

AnnpeeB B.B. Termnorexnuka [DnekTpoHHbIH pecypc]: yueOnuk/ Auapees B.B., Jlebenen
B.A., CnecuBueB b.11.— Dnektpon. TekcToBbie nanubie.— CII16.: HanmonansHbIi
MUHEPATBHO-ChIPbEeBOI YHUBEpPCUTET «l opHBIi», 2016.— 288 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

PacueT TernoBbIX MPOLIECCOB U YCTAHOBOK B IIPUMEPAX U 3ajadax [ DJIeKTPOHHBINA pecypc]:
npaktukym/ [lanaii B.B., Muxaiinos A.I'., barpakos I1.A., Tepe6unos C.B., Croboauna
E.H..— DnexTpoH. TekcToBble 1aHHble.— OMck: OMCKUI rocyJapCTBEHHBIN TEXHUYECKUM
yHuBepcureT, 2015.— 120 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/58098.html.— 5BC «IPRbooks»

7. OueHo4YHbIE CPEACTBA

7.1 Bonipockl K IepBOMY TeKYyIleMy KOHTPOJIK0 OCBOEHUS! T CHUTIIMHbI

3akon Oypre. Koaddumuent termnonpooanoct. KoadduiimeHT TemnonpoBojHOCTH
ra30B M )XHUJIKOCTEH

JuddepennnansHoe ypaBHEHNE TETUIONPOBOIHOCTH

VYcnoBust 0THO3HAYHOCTH WJTM KPAEBbIE YCIOBUS TEIIOMPOBOIHOCTH. TeIIOMpOBOAHOCTD
MIPHU CTAIMOHAPHBIX YCIOBUSIX

TermmonpoBOAHOCTh OAHOCIOMHOW, MHOTOCIONHOM, TIIOCKON UIUHIPUYECKON 1
ceprueckoil CTeHOK MpH IPAaHUYHBIX YCIOBUAX | poma

TemnnoBast IPOBOJUMOCTH CTEHKHU. TEMI0BOE TEPMUIECKOE COMTPOTHBIICHUE

OxnaxkJieHue, HarpeBaHUe HEOTPAaHMUYEHHOW MJIACTUHBI, HMJIMHPA U 11apa NpU TPAHUYHBIX
ycnoBusx 1,2,3 pona

Tennonepenaya yepe3 0AHOCIONHYIO 1 MHOTOCIIOMHYIO HUJTUHIPUUECKYIO CTEHKY
[TonHOE TepMuUeCcKOe CONMPOTUBIEHUE Teruionepeaaun. [lepenayda Tennorsl yepes
UUJTUHAPUYECKYIO CTEHKY

JInuHeitHOe TepMUYECKOE CONPOTUBIICHUE Terionepenayn. Kpurniaeckuilt nuameTrp
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27.

28.

29.

30.

31.

32.
33.

34.

35.

UIMHIPUYECKON CTEHKHU

[lepenaua TemaoTH Yepe3 MIApOBYIO CTEHKY.

O000111eHHbII METO/ PElIeHHUs 33/1a4 TEIIONPOBOAHOCTH B TIOCKOM, IUIMHIPUYECKON U
IaPOBOM CTEHKAaX

Temonepenada Mex 1y ABYMs KHAKOCTIMU Yepe3 pa3AelioNlyl0 X CTEHKY
Tennonepenaya yepes MIOCKYI0, HWINHAPUIECKYIO, CHEepUUECKYI0 U OPEOPEHHYIO CTCHKH.
KoaddumumenT Ternonepenaun

[Tytn naTeHcHpuKanuu Teronepeaayn. MaTeHcnpukamus Teronepeiadn myremM
yBeJIMYEHUS KOOPPUIIMEHTA TEIIONPOBOAHOCTH

TennonpoBoIHOCTE B CTEpKHE (PeOpe) MOCTOSHHOTO MONEPEYHOTO CEYCHUSI.
JuddepennunansHoe ypaBHEHHE U €T0 PEIICHUE

OpeOpeHnne MOBEepXHOCTH HarpeBa Kak crnoco0 MHTEHCHU(HUKAIIMK Tpoliecca TeIuIonepeaadn
Tennonepenava uepe3 peOpUcTyo MI0CKyi0 cTeHKY. Koadduruent a¢dpexruBHOCTH pedpa
TennonpoBoAHOCT KPYTIIOro pedpa mocTossHHOU TonmuHbl. [lopucroe oxnaxaenue
TJTACTUHBI

TennonpoBoIHOCTh OJHOPOIHOTO MMIMHIPUYECKOTO cTepxHs. IlepeHoc TemioTsl 1o
TemnioBoil MOTOK € MOBEPXHOCTU CTEpkHA (pedpa). TermnonpoBOAHOCTh HUIHMHIPHYECKON
CTeHKH, cTepxHIO (peOpy). TemnmoBas w3omsnus. Kpurtndeckwid auamerp TEIUIOBOU
u3ossinuu. Beibop s dexTruBHON M30ISIIMH 110 €€ KPUTHIECKOMY TUAMETPY

AHaJIUTHYECKOE OIMCAaHUE MPOliecca HECTALIMOHAPHOM TEIIONPOBOIHOCTH
Ornpenenenne KoJIMYeCTBa TEIJIOThI, OTJAHHOIO IUIACTUHOM B MPOLECCE OXJIAXKICHUS
OxuaxieHne (HarpeBanre) OECKOHEYHO JUIMHHOTO MMHApa. OnpeeeHnne KoJIm4ecTBa
TEIJIOTHI, OTIAHHOTI'O LUJIMHAPOM B IPOLIECCE OXJIAKICHUS

OxuaxeHue (HarpeBaHMe) Tell KOHEUHbIX pa3MepoB. PeryisipHblil pexxum oxJiaxaeHus
(HarpeBaHus) TEI

[TpubnmxeHHbIE METO/IBI PELIEHUS 3a/1a4 TEIIONPOoBogHOCTHU. VcenenoBanue mpoueccos
TEIUIONPOBOAHOCTH METOAOM aHAJIOTUI

Oco0eHHOCTH NEepeiauy TEIUIOTHI IPU B3aUMHOM KOHTakTe AByX Tel. KoHTakTHOE
TEPMHUUECKOE CONTPOTUBIEHUE. HecTanoHapHblil MpoLiecc TEMIONPOBOAHOCTH
KoHnTtakTHbIi TermmooOMeH. OCHOBHOM 3aKOH KOHBEKTUBHOTO TETUIOOOMEHA. Y paBHEHHE
Herotona-Puxmana. Koaddumuent reroornauu

Juddepenunansuplie ypaBHeHus TerioooMena: HaBbe-CTokca - ypaBHEHUE IBUKEHUS
Bs3KOM xuakoctu, Pypbe — Kupxrodda- ypaBHeHUE TEIIONPOBOAHOCTH AJIsl TOTOKA
JBHKYILEHUCS )KUIKOCTH. Y PaBHEHHE SHEPTUH. Y PABHEHHE CILIOIIHOCTU. Y CIIOBHUS
OJIHO3HAYHOCTH

I'maponrnHaMUYECKUi 1 TEMJIOBOM MOTPAHUYHBIE CIIOU. Y CJIOBHS IPUIMNIAHUS. Y paBHEHHE
TEIUI00TAaY1

['unpoauHamuueckuii morpaHuuHbli cioi. TernoBoit morpannyHeli cinoi. TypOyneHTHBIN
NIEPEHOC TEIJIOTHI U KOJIMYECTBO JBUKECHUS

[TonsiTve 0 MeTo/ie aHaNM3a pa3MepHocTel Teopun noaoous. KpurepuanbHble ypaBHEHUS.
@u3nUecKuil CMbICT OCHOBHBIX KPUTEPUEB OA00US

Yucno Hyccenbra. Yncno Petinonbaca. Yucno Ilexne. Yucno I'pacroda. Yucno Ditnepa.
Yucno Ipanaris

VYcenoBust mogobus Gpu3nveckux mpoieccoB. Meton pazmepHocTeil. MoaenupoBaHue
IPOIIECCOB KOHBEKTUBHOTO TEIJIO0OMEHa

OcHOBHBIE TIOJIOKEHUS TEIIOOTAAuN IPU CBOOOJHOM JBUKEHHUH KUAKOCTU
TennooTnava npy BEIHYKICHHOM JBH)KEHUH KUAKOCTH. TernooTnada npu cBOOOAHOM
JBUKEHUH OKOJIO TOPU30HTAIBHON TPYObl, B OTPAaHUYEHHOM IPOCTPAHCTBE

Temoornada npy BEIHYKIEHHOM IIPOJOJIbHOM OMBIBAHUU IUIOCKOM MTOBEPXHOCTH.
KoaddumuenTsr Termmoornaun

[[TapoBble ¥ TOPU3OHTAIBHBIC HUIMHAPUYECKHUE IPOCIONKH. Termnoornadya npu
€CTECTBEHHON KOHBEKIMHU. TemiooTaada npu M3MEHEHUH arperaTHOro COCTOSIHUS
BellecTBa. TemmooOMeH npy KOHICHCALIUH I1apoB



36.

37.

38.

39.

40.

41.

TermoBo# notok. ILIOTHOCTH TEMJIOBOTO MOTOKA. TermooTaada npy JIJAMUHAPHOM
MOrpaHUYHOM CJIOC

Arnpokcumanust npoduiis Temnepatypsl. [lepexon ramMmuHapHOro TedeHus B TypOyJIeHTHOE
Tennootaaya rnpu JJaMUHApHOM pexxume. Ternooriaya npu BI3KOCTHO-TPABUTALMOHHOM
pexxume. Termmootaaua npu TypOyJIEHTHOM pexume. TernooTadya npu nepexoHoM
pexume

Temnoornaua B TpyOax HEKPYIJIOTO MOMEPEYHOro cedeHusl. TermnooT1aya B U30THYTHIX
TpyOax

Temnootnaua B mepoxoBaThix TpyOax TernooTnaya npu nornepeuHoM OMBIBAHUH ITyYKOM
TpyO. XapakTep TEUCHHUS KUIKOCTU B ITyUKe.

TemiooOMeH Npu KOHAEHCAIIUU YUCTOTO napa. Buibl koHIeHCcau

Oo0pa3zen Ous1eTa K MepBOMY TEKyLIEMY KOHTPOJIIO 3HAHUI 10 AMCHUIIMHE

MuHHCTEpCTBO HayKHU U BhICIIETo obpa3oBanust PO
I'po3HEeHCKUIT ToCyIapCTBEHHBII HEPTIHON TeXHHYECKUH YHUBEpCUTET uM. akan. M./l. MuuroHImkoBa
HHCTUTYT 3HEPreTUKHU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Buaer Ne 1

| mexywuii konmpoasv 3nanuil

Jucnumumza «TernmoMaccooOMEHHBIE MTPOIECCHl SHEPTETUKH, METO/IBI pacueTa»
Cemectp - 2

3akon Oypre. Koapdumuent rermonpooarocti. KoadhuimeHT TermmonpoBoJHOCTH T'a30B
Y KUJIKOCTEN

OpeOpeHne MOBEpXHOCTH HArpeBa Kak Criocod MHTEHCU(UKAIIMY MTpoliecca Terionepeaayn

KonrtaktHbli TennoooMeH. OCHOBHOM 3aKOH KOHBEKTHBHOTO TEIUNIOOOMEHA. Y paBHEHHE
Herorona-Puxmana. Koag¢unuent tennoornaun

3aB. kadenpoit
«TernoTeXHUKa U THIPABIUKA» P.A-B. Typnyes

~ow

7.2 Bonipockl KO BTOPOMY TeKYIeMY KOHTPOJII0 0CBOEHMS AU CHHMIIJIMHBI

TepMuueckoe cONPOTUBIICHHUE NIEPEIAUH TEIJIOTHL. TepMUYECKOE CONPOTUBIICHHUE TIIIEHKU
KOHJIEHCATa OT PEeKUMa TeUEHUs

TemoBoii MOTOK NPU KOHIEHCALMH 1apa.

Konzaencanus qBuxKymierocst 1 HeMoABMKHOTO 1apa

TennooOMeH NnpH MIEHOYHON KOHIEH AN HETIOIBUKHOT'O Tapa

TypOyneHTHoe TeueHHe MIIEHKHU Ha BEPTUKAIBbHOM cTeHKe. Termioo0MeH npu MIeHOYHON
KOHJICHCAIIUHU JIBWXKYIIETO Mapa BHYTpU TpyO

JlamuHapHOe TeyeHHe MJIeHKU KOHIeH caTa.

TennooOMeH npu KaneabHOH KOHJEHCAIUH Mapa.

OcHoBHbIE 33/1a4 TEII000OMEHA MpY KOHAEHCAllUU Tapa

3akoH cMenienus: Buna. 3akon Credana-bonpiimana. 3akon Kupxroda. AdcomoTHO
yepHoe Teso. M3myyaTenbHas ciocOOHOCTh TBEP/IBIX TEJl U METObI €€ ONPEIEICHUS
3akoH kocunycoB JlamOepra. TermiooOMeH U3Iy4eHneM CUCTEMBI Tel B aOCOIIOTHO
IIPO3PAYHOM cpelie

N3nydarenbHas ClIOCOOHOCTh TBEPABIX TNl K METObI €€ ONpeeieHus. PaqnaoHHbIi
MeToZI. MeTos perysasipHOro TEIIOBOro pexxuMa. MeToJ1 HarpeBaHus ¢ MOCTOSTHHOU
CKOPOCTBIO

OCHOBBHI pacueTa TEII000OMEHa U3TYYSHUEM MEXKTy U3TyJarolIel U MOTJIOMIAIOIIEeH cpemoit
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Y MIOBEPXHOCTSMH HarpeBa TeINIO0OOMEHHBIX YCTPONUCTB

dusnueckas mpupoaa TerIoBoro u3nydenus. Kimaccupukaius moTokoB U3TydeHHs
®opmyna [lonska. MHTErpanpHble U CIEKTPAIBHBIE XapaKTEPUCTUKU SHEPTUH U3ITy4EHUS:
IIOTOK, INIOTHOCTh IIOTOKA ¥ UHTEHCUBHOCTD U3JIy4CHUS

N3nydyeHue pealibHbIX TeJ, UAealbHbIE Tesla. 3aKOHbI U3JIy4eHUs aOCOIIOTHO YEPHOTO Tella
3akonsl JlamOepTa, Kupxroda, nousitue nuddy3Holt HOBEpXHOCTH U3IIYYSHHSI U CEPOTO
Tena

JlyaucThiii TETIII000MEH B 3aMKHYTOH CHCTEME CEPBIX TeJl, pa3elIeHHbIX JHATEPMUYHON
cpenoit

Jly4aucThiii TETII000MEH MEX1y IBYMs Oe3rpaHUYHBIMU IJIACTUHAMH; TEJIOM U 000JI0UYKOI;
SKpaHUPOBAHUE U3ITY4YCHHUS

Teoperuueckre OCHOBBI COBPEMEHHBIX 30HAJIBHBIX METOJIOB pacuéra TerioooMeHa
n3iydenueM. HTerpanbHble ypaBHEHUS U3TY4CHUS

[TpuOAM>KEHHBIN pacyeT JIy4ucTOro Tenja000MeHa B 3aMKHYTOM cUcTeME Tell, pa3/IeIeHHbIX
U3JIy4arole-IorIoaroei cpeoi (cepoe NpudImKeHue)

Pacuér tenoobMeHa B cucteme Tuia «ra3 B 000JI04Ke»

3akoH byrepa. OnpeneneHue noriomarelbHOl CHOCOOHOCTH U CTENEHU YEPHOTHI CPeJIbl
(MpOyKTOB CropaHusi)

[Tonsatne 0 Meronax pacuéra CIOXKHOIO TEIIoOOMeHa (paluallMOHHO-KOHJIYKTUBHOTO U
PaaArallMOHHO-KOHBEKTUBHOIO).

JlononHuTENBHBIN PACXO/ TEIUIOTHl HA HArPEB HAPYKHOT'O BO3/lyXa CBA3aHHOIO C
UHQUIBTPAIUEH, C TOCTYIICHHEM OXJIX/ICHHBIX MAaTepHAIIOB U TPAHCTIOPTA
TennoBbleneHUs B IPOU3BOJCTBEHHBIX, KHJIBIX, OOIIECTBEHHBIX U a/IMUHUCTPATUBHO-
OBITOBBIX TOMELIEHUSIX

Temno, noctynaromee ¢ coaHeyHou paguanueil. TermnoBoit OanaHc 1St XOJI0JHOTO U
TEIUIOro NepuoAoB. BeiieneHus Biaru B noMenieHusx. BiaaxxHocTHbIN OanaHc noMeleHni
IlenTpanbHble 1 MECTHBIE CUCTEMBI OTOIUIeHUs. Kitaccudukanms, TeXHUKO-9)KOHOMHUYECKHUE
ITOKa3aTeJIM LEHTPAJIbHBIX U MECTHBIX CHCTEM OTOIUICHHUs. [JOCTOMHCTBA M HETOCTATKH
CUCTEM OTOILICHHUS.

I'paBUTAlIMOHHBIE M HACOCHBIE CHUCTEMBI BOASIHOTO OTOIUIEHUS. PacyeT BOJISHBIX CUCTEM
OTOILICHUS

ITapoBble cHCTEMBI OTOIIJIEHUS BBICOKOTO M HU3KOT'O JABJICHUS U UX pacdyeT

Bo3ay1iHble cuCTeMBl OTOIUIEHUS U UX PAacyeT. DJIEMEHThI 000py10BaHHs LIEHTPAIbHBIX
OTONUTENIbHBIX CUCTEM (HarpeBaTejbHble MPUOOPHI, paCIIUPUTENbHbIE COCYbI U JIP.)
PacueT 1 mo60p COBPEMEHHBIX OTONUTENBHBIX MPUOOPOB

Bo3MoxHOCTH UCTIONIB30BaHUS COJTHEUHOM SHEPTUH, IPYruX BO30OHOBISEMBIX HCTOYHUKOB
JUIsL OTOTIJIEHUS] MHIMBUYalIbHBIX 30aHUN

CucreMbl BEeHTUJISIIUH POMBIIITIEHHBIX 37aHUH 1 nomeeHuil. Kiaccugukanus cuctem
BEHTUJISILINM

Knaccudukanus terioooOMeHHbIx anmapaTos (TA).

VYpaBHeHuss TemigoBoro OamaHca W Temyonepenauu.  CpemHenorapupMUUECKUi
TEMIIepaTypHBIN HAIOP.

IIpsAAMOTOK, IIPOTUBOTOK, CJIOXKHBIE CXEMBI JIBUKCHUS TEIJIOHOCUTENEH.

KoHcTpykTOpCcKHii ¥ TOBEPOYHBIN TEIIOBBIE PACUEThl PEKYNIEPATUBHOTO TEINIOOOMEHHHKA.
CpaBHeHuE NpsAMOTOKA U IPOTUBOTOKA.

['unpaBnuyeckoe CONPOTUBICHUE TEIUIOOOMEHHBIX amnapaToB.

Buasl TenioHocuTenen U X XapakTepUCTUKA: BOJA, BO3AYX, AbIMOBBIE a3k,
BBICOKOTEMIIEPATYPHBIE OPTAHNYECKUE TETUIOHOCUTENH, MUHEPAIbHbIE MACIIa,

Br16op cxopoctu temnonocuteneil. [lonarue o pacuére cMeCUTENbHBIX TEINIO0OMEHHUKOB
U 0 pacuéTe pereHepaTUBHBIX TEINIOOOMEHHBIX aIapaToB.

MeTtouka TENI0BOro, KOHCTpYKTUBHOIO pacueta. Bunel pacueroB TA (TemioBoi,
KOHCTPYKTUBHBIN, THIPABINICCKUN, TPOUYHOCTHOM).

MeTtouKa TEmIoBOro, KOHCTpYKTUBHOIO pacueTa. OnpeneneHiue KOHCTPYKTUBHBIX
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pa3MepoB: KOJUYECTBO TPyO, pabouast JyirHa TpyO, pacCTOSTHUE MEXTY TPYOHBIMHU
peleTKaMu,
TennooOMeHHBIE ammapatsl “Tpyoa B Tpyoe” (pa300opHBIC OHO- 1 MHOTOIIOTOYHEIE).

[TnacTuHuaThIe TEII00OMEHHUKHN pa30opHoro Tuna. OnpeeneHne KOHCTPYKTUBHbBIX
pa3MepoB (IUIOIIAIb CEUEHNUs KaHaja, YUCIIO KaHAJIOB, IJIOIA b IOBEPXHOCTH
TEII000MEHa OJJHOM IJIaCTHUHBI

Omnpeznenenre KOHCTPYKTUBHBIX Pa3MEPOB: TMAMETP 3MEEBUKA, IUAMETpP TPYOBl 3MEEBUKA,
11ar MeX1y BUTKaMH, YUCIIO BUTKOB 3MEEBHKA, BBICOTA 3MEEBHKA.

[ToBepounsrii pacuer TA: Teruonepenaya 6e3 U3MEHEHUS M C U3MEHEHHUEM arperaTtHoro
COCTOSIHUSL.

Meton s¢ddexkruBHocTH. OmpeneneHne KOHCTPYKTUBHBIX Pa3MEpPOB KOXKYXOTPYOHBIX,
IUTACTUHYATBIX, 3MEEBUKOBBIX TEINIOOOMEHHHUKOB.

Pacuer nMiIMHIPUYECKHUX COCYIOB.

Pacyer Ha MPOYHOCTH BBITYKJIBIX JHUI U KPBILICK.

Pacuer ¢uranneBsIx coequHeHMi. PacueT TpyOHBIX peIIeToK.

Pacyer naneHuil naBieHNs Ha TPEHUE, MECTHBIE COITPOTUBIIEHUS, YCKOPEHUE MOTOKA.
Konctpykuunu pereHepatuBHbix TA UM yCTaHOBOK (THUIIBI HAacaloOK, PEreHEpaTopbl C
HEIOABMYKHOM, IaJaroiell U Bpalaroei Haca Ko ).

TernioBoil KOHCTPYKTUBHBII pacueT pereHepaTHUBHBIX TEIJIOOOMEHHUMKOB. AmmapaTsl C
KHIIALUM CIIOEM.

Bnaxusiii Bo3ayx. IloHATHe mapaMeTpoB BIIaXXHOTO BO3/AyXa (BIaKHOCTb aOCOJIIOTHAS,
OTHOCHUTEJIbHAS, BJIArOCOAECPKAHUE, DSHTAJIBIINS, IUIOTHOCTh, TEMIEpaTypa IO CyXOMYy H
MOKpPOMY TEPMOMETPY).

Huarpamma h-d. M300paxeHne OCHOBHBIX IpoleccoB Ha jauarpamme h-d (Harpes,
OXJIAXCHHUE, CMEIIEHUs  BO3JyXa  pa3MyHOro  coctosHus). KoHcTpykuuu
TEMI00OMEHHUKOB CMEIIEHUS.

OpocutenbHble TEMIIOOOMEHHUKHU CMeIleHus (T0JIble, KacKa/lHble, C HacaJKOU, CTpyHHbIE
KOMITaKTHBIE).

O0pa3sen Omi1eTa KO BTOPOMY TeKYIIeMy KOHTPOJII0 OCBOCHUS JUCIHIIJIMHBI

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKuil rocynapcTBEHHBIN HEDTIHON TEXHUIECKUI YHUBEpCUTET UM. akaa. M./, MIIIHOHIIMKOBa
MHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Buaer Ne 1

Il mexywiuiit Konmpoab 3HanHull

I[I/ICLII/IHJ'II/IHaI «TemmomaccooOMeHHBIE MPOLECCChI SHEPTCTUKU, MCTOABI pacucTa»

1 | TepMuueckoe conpoTUBICHHUE TIEpEAaYH TEIUIOTHL. TepMHUecKoe COMPOTUBIEHUE TNIECHKU
KOHJIEHCATa OT PEKUMa TEUEHUS

2 | IlonsTre o pacyére CMECUTENBHBIX TEIUIOOOMEHHUKOB M O pacuéTe pereHepaTHBHBIX
TEMI000MEHHBIX annaparos.

3 | M'uppaBnuyeckoe CONPOTUBIICHHE TEIUIOOOMEHHBIX allapaToB.

3aB. kadeapoii
«TennorexHuka v rUIpaBINKa» P.A-B. Typnyes

7.3 Bonpocsl k 3k3amMeHy no aucuuiinHe « Temsiomaccoo0MeHHbIe MPoOLecChI

IHEPIreTuKu, METOAbI pacueTa»
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Tennoornaya mnpu  jamMuHapHoM — pexume.  Terutoornada

T'paBUTAIUOHHOM PCIKUMCE.

npu BA3KOCTHO-

Temnootnaua mpu TypOyJIeHTHOM pekuMe. TermnooTaaua nmpu nNepexoHOM PekKIMeE.
Temnoornaua B TpyOax HEKPYIJIOTO MOMEPEUHOTO CEUCHUS.

TemooTa4a B U30THYTHIX TpyOax.
Temootaua B epoXoBaThIX TpyOax.

TennooTnava npy BEIHYKICHHOM MOTIEPEYHOM OMBIBAHUN OJUHOYHOMN KPYyTJIOi TPYOBI.
Koaddunuent remnooraayn. TemnooTnaya npu NornepeyHoM OMBIBAHUH ITyYKOM TPYO.

XapaxkTep Te4eHHUs KUAKOCTHU B ITyUKeE.

OCHOBHBIE NOJI0XKEHUS TEMJI00TIa4U IIPU CBOOOJHOM JIBUKEHUU SKUKOCTH.
Temnootnavya npu CBOOOJHOM JIAMUHAPHOM M TYpOYJIEHTHOM JIBUKCHUHU KUIKOCTH

BJOJIb BCpTHKaﬂBHOﬁ IIJTaCTHUHBEI.

Tennootnava mpu cBOOOJHOM JBHKEHUU OKOJIO TOPU3OHTAIBHOMN TPYOBI.
TerooOMeH npu CBOOOAHOM JABHKESHUH KHUIKOCTH B OTPAaHMYSHHOM IPOCTPAHCTBE.
TennooOMeH B MPOCTPAHCTBE TOPU3OHTAIBHBIX U BEPTHKAIBHBIX IIEIICH.
[IlapoBbie ¥ TOPU30HTANTBHBIC IMIUHAPHYECKHUE TIPOCIONKH.

TernmooOMeH MpH KOHAEHCAIUU YHUCTOTO Tapa.

BI/I,I[LI KOHACHCAIIUH. TepMI/I‘IeCKOC COIIPOTUBJICHHUC II€pCaadn TCIIJIOTHI.
TepMHqGCKOC COIMPOTUBJICHHUE IVICHKKW KOHACHCATA OT pCKUMa TCUCHH .

TenmoBoii MOTOK IIpHU KOHACHCAIHNH I1apa.
KOHZ[@HC&III/DI ABVIKYHICTOCA U HEIIOJABUIKHOI'O I1apa.

TennooOmen Ipu MJICHOYHOM KOHJCHCAIIMU HEIIOIBHKHOI'O Imapa.

TypOyneHTHOe TeueHHe MJIEHKN Ha BEPTUKAJIbHOW CTEHKE.

TennooOmen Ipu MJICHOYHOM KOHJECHCALIUU ABWIXXYHICTO I1apa BHYTPHU Tp}I6

JlamuHapHOe TeueHue MICHKH KOHICHCATa.

TemnooOMeH npu KaneabHON KOHACHCAIlUU Tapa.
OcHOBHBIE 3371a4M TETIO0OOMEHA MPY KOHJIEHCAIIUH Tapa.
OcHOBBI TIpoIIECcCa TEMII000MEHA N3TyUEHUEM.

Buasl 1y4ucThIX TOTOKOB. BEKTOp M3IydeHHs.

3akoH [lnanka. 3akon Penes —xunca.

3akon cmernienus: Buna. 3akon Credana-bonbivana. 3akon Kupxroda.

AGcomoTHO yepHoe Teno. 3akoH KocuHycoB JlamGepra.

TennooOMeH u3i1ydeHreM CUCTEMBI Tell B a0COIIOTHO IPO3PavHON cperie.
N3nydarenbHast ClIOCOOHOCTh TBEPABIX TNl M METOIbI €€ ONpeIeIeHusI.
Papnanvonsslit MeTon. Meroa peryisipHOrO TEIIOBOrO pexuMa. MeToa HarpeBaHus C

IIOCTOSIHHOW CKOPOCTBIO.

Konnenrpanuonnas nuddysus (Maccbl). BeKTOp MI0THOCTH MOTOKA MacChl.
3akoH Puka. Koaddunument nuddysuu. Tepmo u 6apoauddyzusi.

Tepmo u 6apoaudpy3us.

Juddepennnanbable ypaBHEHHSI COBMECTHBIX MPOLIECCOB MAacco- U TEIJI000MEHa.
Juddy3noHHbIN TOrpaHUYHBIN CIIOH. AHAJIOTHS MPOIIECCOB MAcCoO- U TEINIO0OMEHA.

Juddysznonnsie ananoru uucen Hyccenbra u [panaris.

CooTHoIIeHNs MaTEePUATIBHOTO U SHEPTeTHUECKOro Oananca Jiis Mexx(a3HON IpaHUIbL.
Crnyyaii nomynponumnaemoi Mexxdasnoit rpanuisl. @opmyna Credana.

CredanoB notok. Macco- 1 TerI000MeH MU UCIIAPEHUHU B MTAPOra3oByIO Cpeay.

Macco- u Tern000MeH NMpH KOHACHCAIMK apa U3 Mapora3oBoil cMecH.

Knaccudukanust temmoooMennbix ammapatoB (TA). YpaBHeHHs TeIIoBOTO OanaHca

teruonepenaun. CpegHenorapuMuUecKuil TeMIIEpaTypHBIH HaIop.
[IpsIMOTOK, = NPOTHBOTOK,  CJIOKHbIE  CXEMbl  JIBHJKEHUS

KoHcTpykTOpCKMIT M TMOBEPOYHBIA  TEIUIOBBIE
TeriooOMeHHrKa. CpaBHEHHUE MPSMOTOKA U IPOTUBOTOKA.

pacyeTsl

TEIUIOHOCUTEIIEN.
PEKyIepaTUBHOTO
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Bunp! TernoHocuTene 1 uX XxapakTepUCTHKA: BOJA, BO3/yX, IbIMOBBIE Ia3bl,
BBICOKOTEMIIEPATYPHbIE OPraHUYECKHE TEIJIOHOCUTENIN, MUHEPAJIbHBIE MacJa,

Meroauka TemiI0Boro, KOHCTpYKTUBHOTO pacdeTa. Bussl pacuetoB TA (TenioBoi,
KOHCTPYKTUBHBIH, TUAPaBIMUECKUNA, IPOYHOCTHOM).

Mertoauka TemIoBoro, KOHCTPYKTUBHOTO pacueTa. OnpeneneHne KOHCTPYKTUBHBIX
pa3MepoB: KOJIMYECTBO TPYO, pabouas [uinHa TPyO, pacCTOSIHUE MEXKIY TPyOHBIMU
pelLeTKamH,

TennmooObMenHbIe anmapaTsl “Tpy0a B TpyOe” (pa30opHbIe 0JTHO- U MHOTOIIOTOYHBIE).
[TnacTuHuaThIe TEIIOOOMEHHUKH pa30opHOro Tuna. OnpeneneHne KOHCTPYKTUBHBIX
pa3MepoB (IUIOIIAIb CEUEHNUs KaHaja, YUCIIO KaHAJIOB, IUIOIA b IOBEPXHOCTH
TEII000MEHa OJJHOM IJIaCTHUHBI

OmnpeneneHre KOHCTPYKTHBHBIX pa3MEpOB: JHAMETp 3MEEBUKA, JUAMETp TpPYObI
3MEEeBHUKa, Il1ar MEX/1y BUTKaMH, YMCIIO BUTKOB 3MEEBUKA, BbICOTA 3MEEBUKA.
IToBepounslii pacuer TA: Terionepenaya 0e3 U3MEHEHUSI U ¢ U3MEHEHHUEM arperaTHoro
cocrosHus. KoHcTpykuumu pereHepatuBHbIX TA M yCTaHOBOK (THIBI HAacaloK,

pereHeparopsl ¢ HETOABUKHOM, Malarollell ¥ Bpallarolleld HacaaKoun).
Pacuer nunuHapuueckux cocyoB. Pacuer Ha MpOYHOCTD BBITYKJIBIX JHUIL U KPBILIEK.
Pacuer ranneBbix coequueHmi. PacueT TpyOHBIX pelieTok.

O0pasen 3x3aMeHALMOHHOI0 OnJieTa o JucuuIIuHe «TenomaccooOMeHHbIe
necchbl M 000py/10BaHHE JHEPreTHKHU, METObI PacyeTa TenjaoMacco00MeHHbIX
11eCCOB)

MUHHCTEpCTBO HAYKHU ¥ BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKui rocy1apCTBEHHBIN HEQTSIHON TEXHUUECKHH YHUBEpCUTET UM. akaa. M.Jl. MusunoHIKkoBa
WHCTUTYT SHEPreTUKU
Kagheopa «Tennomexnuka u euopasruxa

Jucunmmua  «TermioMaccooOMEHHBIE MTPOIIECCHl YHEPTETUKHU, METOJIBI pacueTa

Cemectp - 2
['pymnma 3T3T-23m

BWIET Ne 1
1. | Temnmootnaua npu cBOOOJHOM JBUKEHHH OKOJIO TOPU30HTAIBHON TPYOBI.
2. | 3axon cMenienust Buna. 3akon Credana-bonbiimana.
3. | CooTHOIIIEHNS] MaTEPHAILHOTO M SHEPreTHIEeCKOro Oasianca ajsi Mexk(a3zHoi rpaHuUIIb.
3aB. xkadempoit
«TennorexHuka U TUAPABIUKA P.A-B. Typnyes

7.4 Tekymmii KOHTPOJIb

Bomnpocsl Kk 1200paTOPHBIM 3aHATHAM

1. TerronpoBOTHOCTH MPHU CTAIIMOHAPHBIX YCIOBHSIX.

2. KoaduiueHT TemnonpoBoIHOCTH.

3.KoaddunueHT TermooTauu mpyu cCBOOOTHON KOHBEKITUU (METOJT CTPYHBI).
4 Tlpomec TeruiooOMeHa Ha TOPU30HTAITBEHOM TPYOOTIPOBOIE.




5.Termmootnaya mpu cBOOOHOM KOHBEKIIMH JKUJIKOCTH.

6.TermnooTAaua Mpu BEIHYKIEHHOW KOHBEKITUH KHJIKOCTH.

7. TernooOMeH npu KOHACHcauu napoB Termonepenada npu KOHBEKIUUA U 00TyBEe CTEPKHSL.
8.Temmonepenaya nmpyu KOHBEKIIMU U 00TyBE paauaTopa.

9.Temmonepenayva nmpyu KOHBEKIIMU U 00 TyBe I1apa.

10.Tennonepenaya npu KOHBEKIIUK U 00/1yBE€ IIACTUHBI.

BOl'[pOCLI K NPAKTUIE€CKUM 3aHATHAM

1.0cobGeHHOCTH TIepeayy TEIUIOTH IPH B3aMMHOM KOHTAKTe JABYX Tel. KoHTakTHOE
TEPMHUUYECKOE CONIPOTUBIECHHUE. HecTanmoHapHblil IPOLECC TEIIONPOBOJHOCTH.

2.®Ou3n4ecKuil CMBICT OCHOBHBIX KpuTepueB noaodus. Yucno Hyccensra. Hucno Pelinomnbaca.
Yucno [Tekne. Yucno I'pacroda. Yucno Ditnepa. Yucno [Ipanarns. Ycnous nogodus
(u3HYECKUX MPOLIECCOB.

3.TepMI/I‘IeCKOG COIIPOTUBJICHHUC MIEpCaAadn TCIIJIOTHI.
4.T€pMI/I‘-IeCKO€ COIIPOTUBJICHHUE IVICHKKW KOHJACHCATa OT pCXKUMa TCUCHH .

5.M3ny4yeHue pealbHbIX T, UAealbHbIe Tesa. 3aKOHbI U3JIy4eHHs aOCOIIOTHO YEPHOTO Tela.
3akonsl JlamOepTa, Kupxroda, nonsitue nudy3Hol TOBEpXHOCTH U3ITyYSHHSI U CEPOTO Tela.

6.KoHCTpyKTOpCKMIi 1 TOBEPOUHBIH TEMJIOBbIE PACYEThl PEKYIIEPATUBHOIO TEMIOOOMEHHUKA.
7.CpaBHEHUE NPSAMOTOKA U IPOTUBOTOKA.

8.I'uapaBinyeckoe CONPOTUBIIEHNE TEMNIOOOMEHHBIX aIapaToB.

9. Tennonepenaua yepe3 peOPUCTYIO MIIOCKYIO CTEHKY.

10.Koapdurment a¢ddextuBHocTr pedpa. TemnonpoBogHOCT



7.4 Onucanue Noka3areseii 1 KpUTepUEB OLEHMBAHUS KOMIIETEHIMIi HA Pa3JIMYHBIX ITanax ux (OPpMUPOBAHHUS, ONIMCAHNE IIKAJIbI OLLEHUBAHMSA.

Tabauna 7
ILlnanupyemMsble pe3yJibTaTbl 0CBOCHUS Kpurepuu oneHuBaHusi pe3yibTaToB 00yyeHus HaumenoBanue
KoMHOETCHITAH MeHee 41 6a/110B 41-60 6ans10B 61-80 6ai10B 81-100 6ans10B OLICHO'IHOT'0
(HEyA0BJICTBOPHUTEIbHO) (YA0BJ1IETBOPUTEJIBHO) (xopomo) (OTJ1M4HO) CpeAcTBa

IIK-1. cnocoOHOCTHIO MIaHUPOBATh U CTABUTH 33J]a4M UCCIIEI0OBAaHUS, BBIOUPATh METO/IbI SKCIIEPUMEHTAIILHOM paboThl, THTEPIPETUPOBATH U IPECTABIISTh
pe3yJbTaThl HAYYHBIX UCCIIEOBAHUN B BUJIE OTYETOB, pedepaToB, HAYYHBIX MyOIHUKAIMI U HA MYOJIUYHBIX O0CYXKACHUIX

3HATh: OCHOBHBIC npaBujia 1 METOAUKHA

CdopmupoBaHHbIe, HO CdopmupoBaHHbIE
MOCTAaHOBKHU KCIICPUMEHTA JIJIsl UCCIICIOBAHMUS
OparMeHTapHbIC 3HAHUS Henonnple 3HaHUA | comepiKalie OTAeIbHBIC cUCTEeMaTHYECKHe
MPOLIECCOB TEIUIOOOMEHA, TEIIIONPOBOIHOCTH U
npoOeITbl 3HAHUS 3HaHUS
TeIUIonepeIayH.
'YMeTh: HCIIONIB30BaTh U3YUEHHBII MaTepuan B YMenus nojHele, CdopMupoBaHHEIE
[MPAKTUKE TENJIOTEXHUYECKUX UCIIBITAHUHN U YacTuuHble yMeHUs HemnonHbie yMeHUs  |momycKaroTCs HEOOIbIIHE
YMEHUS

TEIIOMETPHU.

OIINOKHU

Biagers: COCOGHOCTBIO NMPOBOAUTH PACUETHI
TEIUIOBBIX MPOLECCOB I10 MTOIYYCHHBIM
NPaKTUYECKUM JAHHBIM, pa3lelisis 3JIeMEHTHI
MPOLIECCOB TEIUIONPOBOJHOCTH, KOHBEKIIMH U
W3ITyICHHS.

Yactuaaoe BJIaaACHHUC
HaBbIKaMH

Hecucrematnaeckoe
NMPUMCHCHUC HABBIKOB

B cucremaTtnueckom
MIPUMEHEHUU HaBBIKOB

JIOMTYCKAKOTCS IPOOEITBI

VYcnemHoe u
CHCTEMAaTHYECKOE

MNPUMEHCHUE HABbIKOB

Bonpocut k py6escnbvim
ammecmayusm, 80NpPoCyl
K NpaKmuueckum
3AHAMUSM, 60NPOCHL K
J1abopamopHbim
SaAHAMUAM

ITK-2 criocoOHOCTEIO K pa3paboTKe MEPOIIPUATHH 110 COBEPIIICHCTBOBAHUIO TEXHOJIOTHH MTPOU3BOJICTBA; oOecnieueHnIo OecriepeOoitHOi paboThl, MPaBHIILHOM
HKCIUTyaTalliH, PEMOHTA U MOJIEPHU3ALINN SHEPTETUYECKOT0, TEMJIOTEXHUYECKOTO U TEIIOTEXHOJIOTHYECKOTO 000py10BaHMSL.

3HATBH: crIocOOBI Iepenaun TerioTel Ha TOC, CdopmupoBaHHEIE, HO ChopmMupoBaHHEIE
ADC, KOTEIBbHBIX YCTaHOBKAX, TEIJIOOOMEHHBIX ®dparMeHTapHbIe 3HAHUS Hemnonuble 3HaHUSA | coliepiKalllie OTAENbHBIE CUCTEMaTHUYECKUE
anmnaparax TIpo0eITbl 3HAHUS 3HaHUs
'YMeThb: UCTIONB30BaTh U3YUYEHHBIN MaTepUal YMeHus noHsle,
CdopmupoBaHHbIE
MPX TCXHOJIOTHUYCCKHUX pacyeTax YacTuynbie ymeHus Hemnonueie yMeHUs  |momyckaroTcs HeGOIbIINE
YMEHHUs

Ter1000MEHHOT0 000pYAOBaHUS

OIINOKH

Bonpocui k pybexchbvim
ammecmayusam, 60NPocyl
K NPAKmu4ecKum
3AHAMUSM, 60NPOCHL K
1abopamopHbim

SAHAMUAM.




BuaageTh: MeTonamMu pacueTa TEINIOOTAAYH B
TpyOax HEKPYTIOTO MOMEPEYHOTO CEUCHHS, B
M30THYTHIX M IIIEPOXOBATHIX TPyOax;
METOAMKAMH TEIUIOBOTO, KOHCTPYKTHBHOTO
pacyeTra TErI000MEHHBIX anmapaToB Pa3InyHOTO
Ha3HAUCHUS

YacTuuHoe BajJcHUE
HaBbIKaMH

HecucremaTtuueckoe
TIPUMEHEHHE HABBIKOB

B cucrematnueckom
MPUMEHEHNY HaBBIKOB
JIOITYCKAFOTCS TIPOOEITBI

Ycnemnoe u
CHCTEMATHYECKOE
MIpUMEHEHNE HaBBIKOB




8. OcobennocTn peanqu3aini TUCHUILIMHBI AJ UHBAJHWI0B U JIMII ¢ OrPaHUYICHHBIMHA

BO3MOKHOCTAMM 3/10POBbA

Jljis ocyIiecTBICHHS MPOLEAYp TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH W MPOMEKYTOUHON
aTTecTallud OOYyYarommMXcs Co3/laHbl (OHJIBI OICHOYHBIX CPEJCTB, aJalNTHPOBAHHBIC IS
WHBAJIUJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI M TMO3BOJISIOLINE OLEHUTH
JOCTHKEHHE MMH 3allJIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMe pe3ylbTaToB
0o0ydeHUs U YpOBEHb CPOPMUPOBAHHOCTH BCEX KOMIIETCHIIH, 3asBIICHHBIX B 00pa30BaTEIbHOM
nporpamme. @Dopma mpoBeneHUs ~TEKymed ~—aTTecTallid Ui CTYJACHTOB-WHBAIHIOB
YCTaHABIMBAETCS C YYETOM MHAMBHIYaAJIbHBIX MCUXO0(U3MUEeCKUX OcoOeHHOCTeH (YCTHO,
NUCbMEHHO Ha OyMmare, MUCBMEHHO Ha KOMIIbIOTEepe, B Gopme TectupoBanust U T.1.). [lpu
TECTUPOBAHUU JUIS CIAOOBUISAIIMX CTYICHTOB HCIIONB3YIOTCS (DOHIBI OIEHOYHBIX CPEJICTB C
VKpymHEeHHbIM ~ TpudroM. Ha 93K3aMeH mpuriamaercs COMPOBOXKIAONIMK, KOTOPBIN
o0OecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyneHTy. [Ipm HEoOXOAMMOCTH CTYICHTY-
WHBaJIUAY MPEIOCTABISACTCS TOMOJHUTENFHOE BpeMs AJisl MOATOTOBKU OTBETA Ha dK3aMeHe (MU
3auere). OOydwarommecs ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMH 3JI0pPOBbsI M OOydaromuecs
WHBAJIHUIBI 00ECIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH OO0pPa30BaTEIbHBIMU PECypCaMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (opmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbsI U BOCHPUATHS WH(OPMALIUU:

1) JUTSI HHBJTUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbBSI M0 3PEHUIO:

- IS CJeNmbIX: 33JlaHus JUIS BBITIOJHEHHWS HAa CEMUHApaxX M TMPAKTHYSCKUX 3aHATHIX
oopmIsIFoTCs penbedHO-ToueyHbIM mpudTOoM bpaiinsg wiau B BUIE AIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C MOMOIIBI0 KOMIBIOTEPA CO CHEIHMATN3UPOBAHHBIM MPOTPAMMHBIM 00 eCIeYeHHEM
JUTSI CTIETIBIX, TUOO 3aYMTHIBAIOTCSA ACCUCTEHTOM; MMChMEHHBIE 3a/IaHUS BHIMOIHIIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3UPOBAHHBIM
MIPOTPaMMHBIM 00€CTICYSHUEM JIJIS CJICTIBIX JTMO0 HAIMKTOBBIBAIOTCS ACCHUCTEHTY; 00yJarONTUMCS
JUTSL BBITIOJIHEHUS 3aJaHHUS TPU HEOOXOIUMOCTH MPEAOCTABISIETCS KOMIUIEKT MHCHMEHHBIX
MPUHAJISKHOCTEH U OyMara JUisl miuchbMa penbeHO-ToueyHbIM pudTOM bpaiins, koMmbroTep
CO CITEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICYCHUEM TSI CIICTIBIX;

- IJIs1 CJIA00BHASIIMX: 00eCIIeYNBACTCS HHIMBHIYaIbHOEC PAaBHOMEPHOE OCBEIICHHE HE
meHee 300 mrokc; oOyd4arommMmcsl JUIS  BBITIOTHEHHS 3aaHus TpU  HEOOXOIMMOCTH
MPEIOCTABIISIETCS YBEIMYMBAIOIIEE YCTPONUCTBO; BO3MOXKHO TaK)Ke MCIOJIb30BaHNE COOCTBEHHBIX
YBEJIIMYUBAIONIUX YCTPOMCTB; 3aaHUs I BBITIOJHEHHS 3aaHUi 0(QOPMIISIOTCS YBEITMICHHBIM
npudrom;

2) JUTSL HHBAJTUOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- AJI TJIIyXuX H CJIﬁﬁOC.TILIIHaIHI/IX: oOecreunBacTCs HaJIM4YKe 3ByK0yCHHHBaIOHl€ﬁ



anmapatrypbl  KOJUIGKTMBHOTO  TIOJB30BaHUS, IMpPH  HEOOXOMUMOCTH  OOy4YaroUIUMCS
NPEJOCTABIISICTCS  3BYKOYCHJIMBAIOIIAs  ammaparypa  HMHIUBUAYAIbHOTO  IOJB30BAHUS,
NPEJOCTABIISIOTCS YCIYTH CYPIOTIEPEBOIUNKA;

- IJIsl CJENOIVIyXUX JIOMYCKaeTcs NPHUCYTCTBHE ACCHCTEHTa, OKA3bIBAIOIIEIO YCIYTH
TUdIOCYpIOTIepEBOIUNKA (IOMUMO TPEOOBAHUMN, BBITIONHAEMBIX COOTBETCTBEHHO IS CIICTIBIX U
TITyXuX);

3) JUTSL JIMIL C TSDKEIBIMU HApyIICHUSIMUA PEUH, TIIYXUX, CIa0OCIBIIIANIMX JICKIIMA U
CEMHUHApHI, IPOBOJUMBIC B YCTHOU opMe, TPOBOIATCS B MUCBMEHHOH QopMme;

4) JUTSL MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37J0POBbBSI, HMEIOIINX
HapYIICHHS OTIOPHO-/IBUTATEIILHOTO arapara:

- JUId JIAI C HapYIIEHWSIMH OIOPHO-JBUTATEILHOIO ariapara, HapylICHUSIMH
JBUTATEIHHBIX (YHKIUH BEPXHUX KOHEYHOCTCH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
MUCHhMEHHBIC 33J]aHHS BBIMOJHAIOTCS Ha KOMIIBIOTEPE CO CICIUATH3UPOBAHHBIM ITPOTrPAMMHBIM
oOecrieyeHHEeM WJIM  HAJUKTOBBIBAIOTCS ~ aCCHCTEHTY; BBIIIOJHCHHE 3aJaHuii  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOIUMbIE B MUCbMEHHOI (hopMe, IPOBOASTCS B YCTHON (hopMe myTem

ornpoca, 6eceipl ¢ 00y4aroIUMCS.

9. YueOHO-MeTOAUYECKOE U HHPOPMAIIMOHHOE O0ecreuyeHre JUCHUIJINHbI

9.1. Jlurepatypa
1. Tpyxuuit A.Jl. [Tapora3oBsie yCTaHOBKH dJEKTPOCTAHIINHN [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue ist By30B/ Tpyxuuii A.Jl.— DNEeKTpOH. TEeKCTOBbIE JaHHbIE.— M.:
Nznarenbckuit tom MOU, 2013.— 648 c.— Pexum gocryma:
http://www.iprbookshop.ru/33207.html.— B3BC «IPRbooks»

2. Tennomepenaua, BEHTHJISIIMOHHBIE U TEIIJIOBBIE PACUYETHI B DJIEKTPOMEXaHUKE
[DnexTponHsIi pecypc]: yueoHoe mocodue/ TrokoB B.A., Uectionuna T.B., Byxromnsi
1O.I',.— DnektpoH. TekcToBble AaHHble.— HoBocubupck: HoBocubupckwmii
TOCYJapCTBEHHBIN TeXHU4YecKuid yHuBepcutet, 2013.— 248 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/45178.html.— 3BC «IPRbooks»

3. T'azorTypOuHHBIEC YHEPreTHUECKHUE YCTAHOBKU [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue
st By30B/ C.B. laneB [u ap.].— DIeKTpOH. TEKCTOBBIEC TaHHBIE.— M.:
Wznarensckuit nom MOU, 2011.— 427 c.— Pexum goctyma:
http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

4. CeBoctbhsHOB A.B. Pacuér pacnpenenenus TeMieparypsl C UCIIOIb30BAaHHEM KOHEYHO-
Pa3HOCTHBIX METOJI0B [ DJIEKTPOHHBIN pecypc|: METOANYECKHUE yKa3aHUs K pacUETHON
pabote no aucuuIInHe «YuciaeHHbIe METOAbl peIeHHS 3a7a4 TeII03HEPT e TUKI/
CeBocTbsiHOB A.B.— DneKTpOH. TeKCTOBbIE AaHHble.— JIumneuk: JIlunenkuii
rocynapcTBeHHbIN TexHnyeckuii yausepcuret, ObC ACB, 2014.— 41 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/55148. html.— 3BC «IPRbooks.



5. Pacuer TenmioBBIX IPOIIECCOB U YCTAHOBOK B IIPUMEPAX U 3aj1adax [ DJIeKTPOHHBIN
pecypc]: mpaktukywm/ [llanait B.B., Muxaiinos A.I'., barpakos I1.A., Tepeounos C.B.,
Cno6oauna E.H..— DnekTpoH. TekcToBbIle qaHHbIe.— OMCK: OMCKHUiA
roCy/IapCTBeHHBIN TeXHUYeckuil yauBepcuret, 2015.— 120 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/58098.html.— 3BC «IPRbooks»

6. Annpees B.B. Temiorexauka [ DnekTpoHHBIN pecypce]: yueonuk/ Auapees B.B., Jlebenen
B.A., CnecunieB b.1l.— DnekTpoH. TekctoBbie nanubie.— CII10.: HanmonanpHbIH
MUHEpaJIbHO-ChIPheBO YHUBEpPCUTET «I opHBIi», 2016.— 288 ¢c.— Pexxum nocrymna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

7. AreeB M.A. TermomaccooOMeHHBIC TIPOIECCHI U YCTAHOBKH IIPOMBINIUICHHON
TEIUIOTEXHUKH [ DIIEKTPOHHBIN pecypc]: yueOHoe nmocodue Aiisi CTYACHTOB BY30B,
obyuatomuxcs o HarnpasieHuio 13.03.01 «TemmosHepreTuka U TEIIIOTEXHUKA» BCEX
¢dbopMm oOyuenus/ AreeB M.A., Mpakun A.H.— DJeKTpOH. TEKCTOBbIE TaHHbIE.—
Caparos: Aii [1u Dp Menua, 2018.— 229 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/70284.html.— B3BC «IPRbooks»

8. Manas D.M. Texnuueckast TeIJIOTEXHHUKA [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Manas 3.M., I'onukoB [I.B.— DnekTpoH. TekcToBble nanHble.— CapaToB:
CapatoBckHil rocyapCTBEHHBINM TeXHUYeCKU yHuBepcuTeT nuMenu FO.A. T"arapuna,
OBC ACB, 2014.— 90 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/80120.html.— DBC «IPRbooks»

9.2.MeTroan4yeckue ykasaHus (IIpHJI0KeHHE)

10. MaTepuajbHO-TeXHUYECKOE o0ecneyeHue U CHUILINHBI

Jlns obecrieueHUs] OCBOEHUS JUCLMILIMHBI HEOOXOIUMO MMEIOTCSI B HAJIMYUU y4eOHbIE
ayauropuu Kadeapsl, CHaOKEeHHbIE MYJIbTUMEIUHHBIMU CPEJICTBAMHU JUIS ITPECTABICHUS
Ipe3eHTalMi JeKIUN 1 0Ka3a yueOHbIX (GUIbMOB.

Kiacc ¢ nepcoHanbHBIMU KOMIIBIOTEPAMH I TPOBEAEHUS IPAKTUUECKUX 3aHIATHH 1
BUPTYaJIbHBIX JJAOOPATOPHBIX padboT. BUOIMOTEUHBIN AJIEKTPOHHBIN YNTATBHBIHN 311 C JOCTYIIOM
K QJIEKTPOHHBIM pecypcaM OHOJMOTEKH YHHUBEPCUTETA, CTPAHbI U MHpA.

DJIEeKTPOHHBIE MIaKaThl. J[eMOHCTpaIMOHHbIE KOMILJIEKCHI Ha Oa3e MyJIbTUMeIna-
pOeKTOpa (KOMILJIEKT 3JeKTPOHHBIX MiakaToB Ha CD, mynbsTumMeana-npoextop BENQ,
HOYTOYK, 3KkpaH 1,5x1,5 m):

IIporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeOoBaHusMu PI'OC mo HampaBlieHHIO
noarotoBku Maructpa 13.04.01 «TemmosHepreTuka U TEMIOTEXHUKAY.

Hanauune o6opynoBanus 1 TCO no aucuuniaune «TermomaccooOMeHHBIE TPOLIECCHI
HHEPreTHKHU, METO/IbI pacyeTa»

1 JIaGopartophslii kommieke "Temonepenaya npu kousekuuu u 06ayse" TIIK-010-9J1P-01
(9 nabopaTopHBIX paboT)

2 YyeOHo-naboparopusrit kommieke «TenmoooMeHHUKNY» (4 1a00paTOpHBIX PabOTHI)

3 BuptyansHblit nporpaMMHBIi 1abopatopHblid komiuieke "Temnorexnuka" (6 nadop.
pabor)

4 BupTtyanbHblii yueOHbINH KOMIUIEKC «TemioBble AIeKTPOCTAHIIMN

5) KoMniieKT miiakaToB 560x800 mm, N300pakeHre HaHECEHO Ha IUIACTUKOBYIO OCHOBY TOJIIHMHON 4 MM
u pazmepoM 560x800 mm. M300parkenue o0nanaeT BOJOCTONKMMY cBOWCTBaMU. Kak/plii rutakat umeeT
OJICMCHTBI KPCTIJICHUSA K CTCHC.

5.1 | Texunueckas repmoarHamuka (16 mr.)




5.2 | «Tennomaccoobmeny 16 mir.

6 3JIeKTp0HH]>Ie IIJTAKaThI JleMOHCTpauMOHHBIC KOMIUIEKCHI Ha 0a3e MyJIbTHUMEANA-TIPOEKTOPA (KOMILJIEKT
JJIEKTPOHHBIX T1akaToB Ha CD, myneTuMenua-npoekrop BENQ, HoyTOYK, 3kpan 1,5x1,5 m):):

a. Texuuueckast TepmoiuHaMuka (86 mir.)

0. Tennomaccooomen(122 mir.)
IIpe3enTanuu:

1 Teronepenaya

2 TermoBele 1 aTOMHEIE QJICKTPOCTAHIIUH

3 JlBuraTenyu BHyTPEHHErO0 CrOPaHUsI

4 DOU3NKO-XUMHYECKIE OCHOBBI COBpeMeHHOﬁ OHCPICTUKU




Mpuioxenune
MeToauyeckne yKa3aHHus M0 OCBOCHUIO N CHUNITHHBI

«TemiomaccooOMeHHbIE MTPOLECCHI IHEPTeTUKH, METOAbI pacyeTa»

1. Meroanyeckne YyKa3aHus Ui OO0y4YawIIUXCA M0 TUIAHUPOBAHUIO H
OpraHu3anvu BpeMeHH, He00X0AMMOro AJIsl OCBOEHHS TUCHUILIUHBI.

N3ydeHne pexkoMeHIyeTcsl HadaTh C O3HAKOMIIEHUS C paboyeil mporpammon
JTUCHUIUIMHBI, €€ CTPYKTYpOl M coaepKaHHeM pasfenoB (Moayiei), (OHIOM OLEHOYHBIX
CPEACTB, O3HAKOMHTHCA C Yy4eOHO-METOAMYECKUM M HH(POPMALUOHHBIM O0ECIeUeHUEM
JUCIUIUIAHBL.

HuctummmHa «TermmoMaccooOMEHHBIE TPOIECCHl IHEPTETHKH, METOIbl pacuera»
COCTOHT U3 8 CBSI3aHHBIX MEXAY COO0I0 TeM, 00eCIeUHBAIOIINX MTOCIEI0BAaTeIbHOE U3YUYECHUE
MaTepuara.

OOyuenne no AucuUILIMHE «TermIoMaccoOOMEHHbIE MPOIECChl IHEPTETUKU, METOIBI
pacyeTa»oCymecTBISETCS B CICAYIONHX (hopMax:

1. AynutopHble 3aHATHS (JSKIUHU, TPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHas paboTa cryneHTa (MOATOTOBKA K JICKIHUSAM, HPAKTHYCCKHM/
IPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparaM/IokaagaM/scce, 1 UHbIM (GopMaM MUCbMEHHBIX
paboT, BBITTOJIHEHNE aHAJIN3a KEWCOB, MHIMBHIyaIbHAsI KOHCYIBTAIHS C IIPETIOIaBATEIIEM ).

3. UHrepakTuBHbIE (HOPMBI MPOBEACHUS 3aHATUN (KOJUIOKBUYM, JICKIHS-TUCKYCCHS,
IpYNIOBOE pelIeHne Keica u Ap. GopMbl).

Y4eOHblii MaTepuan CTPYKTYPHUPOBAaH U HW3YYEHHE IUCHUIUIMHBI TPOU3BOIUTCS B
TEMaTUYEeCKOU IOCIIe0BATeIbHOCTA. KaKIOMy HPAaKTHYeCKOMY/ CEMUHAPCKOMY 3aHATHIO U
CaMOCTOSITEILHOMY M3y4Y€HHUIO MaTepHajia MpeAllecTBYyeT JeKUUs IO JaHHOW TeMe.
OOydJaromuecss CaMOCTOSITEIBHO TIPOBOJAAT TPEIBAPUTEIBHYIO IOATOTOBKY K 3aHSTHIO,
MPUHUMAIOT aKTHMBHOE M TBOPYECKOE yYacTHE B OOCYXKICHHUU TEOPETUYECKUX BOIPOCOB,
pazbope MpoOJIEMHBIX CHUTYyallMid W TIOMCKOB IMyTed WX pemieHus. MHorue mnpooieMsl,
M3y4aeMble B Kypce, HOCAT IUCKYCCHOHHBIM XapakTep, YTO MpPENAroyiaraeT MHTePaKTHUBHBIN
XapakTep MPOBEJACHUS 3aHATUN Ha KOHKPETHBIX TIPUMEpaXx.

Onucanue MOCIe0BATETHbHOCTH NeCTBHIA

o0yyJaromerocs:

[Tpu u3yueHnn Kypca cieAyeT BHUMATENbHO CIyIIAaTh U KOHCIIEKTHPOBATh MaTepHall,
M3JIaraeMblii Ha ayJUTOPHBIX 3aHATHAX. [Isi ero MOHWMMAaHWS W Ka4eCTBEHHOTO YCBOCHUS
PEKOMEHIyeTCsI CIeAYIOIIas MOCIeI0BaTeIbHOCTh IEHCTBU:

1. Tlocne oxoHuaHUsl y4eOHBIX 3aHATHH IS 3aKpErieHUs MaTepuasa MPOCMOTPETh U
00IyMaTh TEKCT JICKIIUH, TPOCIYIIAHHOW CEeroJIHs, pa3o0parh paccMoTpeHHbIe puMepsl (10
— 15 munyT).

2. Ilpy MOATOTOBKE K JIEKIIMW CJCAYIOMIETO JHS TOBTOPUTH TEKCT MPEIbIayIei
JICKITHH, TIOJyMaTh O TOM, Kakasi MOKeT ObITh ciieayronias Tema (10 - 15 munyr).

3. B TedeHne Hemenu BBIOpATh BpeMsl IS pabOTHI ¢ JMTEpaTypod B OmOimoTeke (ITo
1

qacy).

4. Ilpu moaroToBKe K OPaKTUYECKOMY/ CEMUHAPCKOMY 3aHATHUIO MOBTOPUTh OCHOBHBIE
MOHATHUSI 10 TEME, M3YYHUTh NpUMEPBI. Pemias KOHKPETHYIO CHUTYaluio, - IPEIBApUTEIBHO
MIOHATh, KAKOW TEOPETHUYECKUH MaTepuall HY)KHO HCIOJb30BaTh. HaMeTuTp miaH pemieHws,
nonpoOOBaTh HA €ro OCHOBE PEHIUTh | - 2 MpaKTHUECKUE CUTyaluu (1a0.paboThl).

2. Meroauyeckue yka3aHusi no padore o0y4yalommxcsi BO BpeMs INpPOBelieHUs

JIEKLUIA.

.HCKI_II/II/I JaroT OGy‘-I&IOH_II/IMCH CUCTCMATU3UPOBAHHLIC 3HAHUA 10 JUCHUIIIINHC,
KOHIIEHTPUPYIOT MX BHHMMaHHE Ha HaumOojee CIOKHBIX M BaXHBIX Bompocax. Jlekiuu
OOBIYHO H3JaraloTcs B TPAAUIIMUOHHOM HJIM B HpOGJ’IeMHOM CTHIIC. I[JIH CTYACHTOB B




OOJIBIIMHCTBE CIIy4aeB B Mpo0seMHOM cTriie. [Ipo0OneMHBli CTHIIb TO3BOJISET CTUMYIMPOBATh
aKTHUBHYIO I103HABATEIbHYIO JEATENILHOCTh OOYYAIOIIMXCA M HMX MHTEpeC K AUCIUILIMHE,
(opMHpPOBATh TBOPUECKOE MBIIIUIEHUE, NMPUOErarh K MPOTUBOIOCTABICHUAM U CPAaBHEHUSM,
nenatb O00OOIIEHMs, AaKTMBM3MPOBATh BHUMAaHHE OOYYAIOUIMXCSA IyTEM MOCTAaHOBKH
IPOOJEMHBIX BOIPOCOB, TOOLIPATH TUCKYCCHIO.

Bo Bpems JIEKLIMOHHBIX 3aHATHIH PEKOMEHAYETCs BECTH KOHCIEKTHPOBAHUE Y4eOHOIO
MaTepuaia, oopamare BHUMaHue Ha (POPMYITMPOBKH U KaT€rOPHUHU, PACKPBIBAIOLINE CYTh TOTO
WJIA MHOTO SIBJIEHUS, WIIH IPOLIECCOB, BBIBOBI U IPAKTUYECKHE PEKOMEHIALUH.

KoHcnekT nexnum mydimie MOApa3fesTh Ha IyHKTHI, COOJIOAas KpPacHYIO CTPOKY.
OTtoMy B 00JbIION CTeneHU OyayT CIOCOOCTBOBATH BOIPOCH! IJIaHA JIEKLMH, IPEAJIOKEHHbIE
npenonaBatensiM. Crienyer oOpaiiaTh BHUMAaHHE Ha AaKIEHTHI, BBIBOJbI, KOTOPBIC [EJIAeT
IpernojaBaTenb, OTMedas HaubOosiee BaKHbIE MOMEHTHI B JIEKIMOHHOM MaTepuale
3aMeYaHUsIMU
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.II. MOXXHO J€IaTh 3TO U C IOMOILBIO Pa3HOLBETHBIX
MapKepoB WIH py4yeK, HOJUepKHUBasi TEPMUHBI U ONPEAETICHUS.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHH, ab0peBHatyp H
cuMBOJIOB. OJHaKo IpH AajbHEHIIed paboTe ¢ KOHCIEKTOM CHUMBOJIBI JIyYlll€e 3aMEHUTh
OOBIYHBIMH CJIOBAaMU JUIsl OBICTPOTO 3pUTEIILHOTO BOCIIPUSTHS TEKCTA.

PaboTast Hal KOHCIEKTOM JIEKIMHA, HEOOXOAUMO HCIIONB30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATypy, KOTOPYIO JOIMOJHUTEIHLHO PEKOMEHI0BAJ MPEnoaBaTeb.
HmeHHO Takas cepbe3Has, KpOIOTIWBas paboTa C JIEKIHOHHBIM MaTepPHajOM MO3BOJUT
r71yOOKO OBJIa/IETh TEOPETUUYECKUM MATEPUATIOM.

Temaruka nekuuii gaercsa B paboueil nporpamme JIUCHUIUIMHBI.

3. Metoauyeckue yKa3aHus o0yyaromumcest 1no NMOAr0TOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTuyeckux/CeMHMHAPCKUX 3aHATUSAX MPUBETCTBYETCSI AKTMBHOE YYacTHE B
00CYXJIEHUM KOHKPETHBIX CUTYallHil, CIOCOOHOCTh HAa OCHOBE MOJIyYEHHBIX 3HAaHUM HaXOAUTh
Haubosee 3((eKTUBHBIE pELIeHHs MOCTaBIEHHBIX MPOOJIEM, YMETb HaXOAWUTh IOJIE3HBIN
JIOTIOJIHUTEIbHBIMATEPHAT 110 TEMAaTUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMEHyeTCsl CIeAyIoLasi cCXeMa MOATOTOBKY K CEMMHAPCKOMY 3aHATHIO:

1. O3HakoMJIeHHE C IUIAHOM [PAKTUYECKOTO0/CEMHHAPCKOTO 3aHATHS, KOTOPBIN
OTpakaeT COAEpKaHUETPEIJIOKEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKITHIA;

3. IIpounTaTh OCHOBHYIO U JONOJHUTEIbHYIO JTUTEPATYPY.

B mporuecce moAroToBkH K MPakTUYECKUM 3aHITHUSIM, HEOOXOJUMO OoOpaTuTh ocoboe
BHHMaHHE Ha CAMOCTOATEIbHOE N3YYEHUE PEKOMEHI0BaHHOM TuTepaTypsl. [Ipu Bcel nonHoTe
KOHCIIEKTUPOBAHUA JIEKIIMM B HEH HEBO3MOXKHO H3JIOXKHMTh BECh MaTepual Hu3-3a JIMMUTA
ayaMTOpHBIX dYacoB. IloaTomMy camocrosTenbHas paboTa ¢ ydyeOHUKAMH, Y4EOHBIMH
MOCOOMSMH, HAyYHOM, CIPaBOYHON JIMTEPATypoil, MaTepuaIaMu MEPUOANYECKUX H3TAHUA U
WntepHera sBisercs Haubosee HPQPEKTUBHBIM METOJOM MOJYYEHHS JIOMOIHUTEIbHBIX
3HAHWW, TO3BOJIAET 3HAYMTENIbHO AaKTUBU3MPOBATh IpoOIecC OBIaJeHUs HH(OpMalueH,
CocoOCTBYeT Goiiee rIyOOKOMY YCBOSHHIO U3y4aeMOro MaTepuaia, (GOpMUPYET Y CTYJACHTOB
OTHOIIIEHHE KKOHKPETHOHM mpobiieme. Bce HOBbIe MOHATHS MO M3yyaeMoOW TeMe HeoOXO0IUMO
BBIYYHUTh HaM3yCTh M BHECTH B IJIOCCAPHi{, KOTOPBIH 11€71eco00pa3HO BECTH C CaMOro Hayaja
U3Y4EHHUS Kypca,

4. OTBETUTH HA BONIPOCHI TJIaHA IPAKTHYECKOT0/CEMUHAPCKOTO 3aHSATHS;

5. BBIOTHUTH AOMAIlIHEe 33JaHHE;

6. [IpopaboTaTs TeCTOBBIE 3aJaHUsI U 33/1a4H,

7. Ilpu 3aTpyaHeHusX chOpMyINPOBATh BOIPOCH! K IIPENOAABATEIIO.

Pesynprar Takoi pabOTHl TOMKEH MPOSIBUTHCS B CIHOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTh HA TEOPETHYECKUE BOIPOCHl IMPAKTUKyMa, BBICTYNATb M y4acTBOBaTb B
KOJIJICKTUBHOM 06Cy)K,Z[eHI/II/I BOIIPOCOB HBY‘IaeMOﬁ TCMBI, MMpaBHUJILHO BBIINIOJIHATDH
IIPAKTUYECKHE 3a/laHusl M UHbIE 3aJjaHHs, KOTOpbIE JAIOTCA B (POHIE OLEHOYHBIX CPEICTB




IUCHHUILINHEL.

4. Metoauyeckue yKazaHuUsl 0O0y4YalOIIMMCSl [0 OPraHM3alMH CaAMOCTOSITEIbHOM
padoThI.

Lens OpraHH3aLuu CaMOCTOSITEJIBHON paboThI 1o JUCLUILINHE
«TennomaccooOMEHHBIE TPOLECCHl IHEPTEeTHKH, METOABI pacueTa» »3TO YIIyOJieHHE U
paclipeHue 3HaHUW B OOJIACTM METPOJIOrMH; (OpPMHUpPOBAHHE HAaBbIKA W HHTEpeca K
CaMOCTOSITEJIbHOM 1103HAaBATENbHON JESITENBHOCTH.

CamocrosarenbHas pabora oOydaromuxcs SBISETCS BaXXHEWIIMM BHJIOM OCBOCHMS
COJZIep KaHUs JUCIUIUIMHBL, MOATOTOBKH K MPAKTHYECKUM 3aHATHUAM U K KOHTPOJIBHOM padoTe.
Croa e OTHOCATCS M CaMOCTOSITEIbHOE YIIyOJIEHHOE W3y4eHHE TEeM AMCLUIUINHBL
CamocrosaTenbHas paboTa MpeACcTaBisieT co00il MOCTOSHHO JIEHCTBYIOIIYIO CUCTEMY, OCHOBY
00pa30BaTeNBPHOIO IpolLlecca M HOCUT MCCIENI0BATEIbCKUI XapakTep, YTO IOCIYXUT B
OyaymieM OCHOBaHHMEM JUIsl HAlUCaHUS BBITYCKHOW  KBaJH(PHKAIMOHHONH  paboTHl,
IIPAKTUYECKOr0 IPUMEHEHHUS [TOJIyYEHHBIX 3HAaHUM.

Opranu3anys caMOCTOSITEIbHOW PadOThl 00YUYAIOIIMXCSl OPUEHTHPYETCS] Ha aKTHBHBIC
METO/bI OBJaJICHUs 3HAHUSAMH, Pa3BUTHE TBOPUECKUX CIOCOOHOCTEH, MEepexo]] OT MOTOYHOTO
K WHIUBUAYAIU3UPOBAHHOMY OOYYEHMIO, C Y4Y€TOM MOTPEOHOCTEH U BO3MOXKHOCTEH
JIUYHOCTH.

[IpaBuiibHas opraHu3anus CaMOCTOSITENIbHBIX Y4€OHBIX 3aHATUH, UX CUCTEMaTHYHOCTbD,
1esiecoodpasHoe MJIaHUPOBaHUE PabOYEro BPEMEHH IO3BOJISET CTYIEHTaM Pa3BUBATh YMEHMS
Y HaBbIKM B YCBOGHUHU U CHUCTEMAaTH3aLMU MPUOOpETaeMbIX 3HAHUN, 00eCTIeUunBaTh BBICOKHIM
YPOBEHb  YCIIEBAEMOCTM B  MEpPHOJA  OOY4YEeHHs, IOJYYUTh HABBIKM  IOBBIILICHUS
pohecCHOHATLHOTO YPOBHSIL.

ITonroToBka K MpakTUYECKOMY 3aHATHUIO BKJIIOYAET, KpOME NMPOpPabOTKH KOHCIEKTa U
Ipe3eHTallMM  JIEKUWH, TOUCK JIUTepaTyphl (IO PEKOMEHJOBAaHHBIM  CIHCKAM U
CaMOCTOSITENIbHO), TOATOTOBKY 3arOTOBOK JJIsl BBICTYIIJIEHHI 1O BOIPOCaM, BBIHOCHUMBIM IS
oOCYXXJIeHUsI 10 KOHKpETHOM Teme. Takue 3aroToBKM MOTYT BKJIOYaTh LMUTAThl, (aKTHI,
COIIOCTABJIEHUE pa3lMYHBIX  MO3UIMH, CcOOCTBEHHble  MblciM. Eciam  mpobGiiema
3aMHTEpecoBaja 00y4aroulerocsi, OH MOXET MOJArOTOBUTH pedepaT M BBICTYNHUTh C HUM Ha
MPAKTUYECKOM 3aHATHHU. [IpakTHUecKoe3aHsITHE - 3TO, IPEXkJIe BCEro, AUCKYCCHsl, 00CYkKAeHUE
KOHKpPETHOW CUTYalliH, TO €CTh MPEANOoaraeT yMeHe BHUMATEIbHO CIyIIaTh YWIEHOB MaJloi
Ipynmnsl U MOJAEpaTopa, a TaKKe CTapaTbCsl BBICKA3aTb CBOE MHEHHUE, BBICKA3bIBATh
COOCTBEHHBIE UAEH U NPEJIOKEHHUS, YTOUHATh M 3aJaBaTh BOINPOCHI KOJIJIEraM IO
00CYXIEHUIO.

IIpy mnoAroToBke K KOHTPOJBHOM paboTe oOydaromuiics JOKEH MOBTOPSTh
NpOI/IEHHBIE MaTepuanl B CTPOIOM COOTBETCTBMM C Y4E€OHOM HporpaMMoM, HCHOJIb3Ys
KOHCIEKT JIEKIUI U JUTepaTypy, peKOMEHI0BaHHYIO npenojaBateneM. [Ipu HeobxoaumocTu
MO>KHO OOpaTUTHCS 3a KOHCYJbTAIIMEH U METOANYECKOM MOMOIIBIO K MPETI01aBaTeNIo.

CamocTosTenbHas paboTa peanu3yercs:

— HEMOCPEICTBEHHO B IMPOILIECCE AYAUTOPHBIX 3aHATUHN - HA JIGKIMSIX, MPAKTHYECKUX
3aHATHUSX;

— B KOHTakT€ C IPENoAaBaTeIeM BHE PAMOK PACIHCAaHUS - HAa KOHCYJIbTAIUAX IIO
y4eOHBIM BOIPOCaM, B XOJ€ TBOPUYECKUX KOHTAKTOB, NMPHU JMKBUJALUH 33/10JKEHHOCTEH, TTPH
BBITIOJTHEHUY UHIUBUAYAIbHBIX 3aJaHUH U T.JI.

— B Oubnuorteke, AoMa, Ha Kadeape MpH BHIIOJHEHUH OOyYaromMMCs y4eOHBIX U
MIPaKTUYECKUX 3a]ad.

Bunst CPC n kputepun oLieHOK
(o 6amnbpHO-periTunroBoil cucreme [ THTY, CPC ouenuBaercs B 15 6amioB)
Pedepar
Joxkman
Occe
VYyacTtue B MEpONPUATHIX

PonbE



Tembl 171 caMOCTOATEIBLHOM PabOTHI MPOIMMCAHbI B paboueil MporpaMMe TUCIUIUIAHEI.
DD PEeKTUBHBIM CPEJICTBOM OCYIICCTBICHUS OOYYaIOIIMMCS CaMOCTOSITEIBHONW PadOThI
SBIIAETCS DJIEKTpPOHHAas WH(GOPMalMOHHO-00pa3oBaTeIbHasl Cpela YHHUBEPCUTETa, KOTOpas
o0ecrieynBaeT JOCTYN K y4yeOHBIM IUIaHaM, pabOuyuM HporpaMMaM IHCHUIUIMH (MOIyJei),
MPAKTHUK, K U3JAHUSIM 3JIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.
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