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1. Ilesiv 1 3aauu JUCLUTNIMHBI

OcHoBHasi 1edb Kypca: «TeriomMaccooOMeHHbIe TIPOLECCHl JHEPreTUKU, MEeTO/IbI
pacueta»  OCBOEHHe OCHOBHBIX 3aKOHOB TeIjioMaccooOMeHa W TelIOTeXHUKHA, MeTO/I0B
ToJTyueHus1, TipeoOpa3oBaHus, Mepejaud W KCI0/b30BaHUs TETUIOTHI, TIPUHIIATIOB JEMCTBUS U
KOHCTPYKTHBHBIX OCOOEHHOCTel Teryio- W TlaporeHepaTopoB, TpaHC(OPMATOPOB TeIIOTH,
XOJIOAWIbHUKOB W XOJIOAWIbHBIX MAlllMH, TerIOOOMEHHBIX armapaToB W YCTPOWCTB,
TeTIOMacCOOOMEeHHBIX MPOLIeCCOB MPOUCXO/SIIUX B PAa3/IMUHOrO POJia TEIJIOBBIX YCTaHOBOK U
OTZIeJTbHBIX XUMHUECKUX peakTopax. M3yueHue hy3MuecKux MPOIIeCCOB ¥ MPUHIIUIIOB IeHCTBUS
Pa3/IMYHBIX BUJIOB TeMJI000MEHHOTO0, BBITIaPHOTO, TIEPErOHHOT0, CYIIUIBHOTO, X0/IOJUILHOTO U
JPyroro TeryioMaccooOMeHHOTO 000pYy/I0BaHMs UCIIO/Ib3YEMOTO B SHEPTeTUUYECKOM XO3SIHCTBE
COBPEMEHHOI'0 TPOMBIIIEHHOTO TPEeATIPUATHS, MeTOJOB MX pacuyéTa W KOHCTPYHWPOBaHWUS,
XapaKTePHBIX PEXKUMOB U TEXHUKO-9KOHOMHUECKUX TI0Ka3aTesield X padoThl.

3afauu u3ydyeHus Kypca:

- TIO/ITOTOBKA  BBICOKOKBATM(UIIMPOBAHHOTO TEXHOJIOTa, BJ/IAJIEIOIIETO  HaBbIKAMH
IPaMOTHOTO  PYKOBO/ICTBA TIPOEKTHMPOBAHHMEM U  JKCIUIyaTal[dell COBPEMEHHOI0
TIPOM3BO/ICTBA, TPe/ICTAB/ISIONIEr0 COO0M COBOKYITHOCTh TEXHOJOTMUYECKMX W TEIIOBbIX
NIPOIIECCOB M COOTBETCTBYIOIIIEIO TEXHOJIOTHUECKOTO U TEeTJIOIHEPreTUYeCKOro
obopy/loBaHUsl.

- OCBOEHHE MarucTpaHTamMM OOIIMX  TPUHIUIIOB  pabOTbl W ONTUMA/bHOTO
MIPOEKTUPOBAHMSI TEIIOMAaCCOOOMEHHOTO0 00OPYZIOBaHUS PA3/IMUHOTO Ha3HAUeHMs,
3HAaKOMCTBO C y3/laMd W [IeTa/lsIMA MallliH, a TakKXe MeTOZaMH Orpe/eeHus
OTITUMAJIBHBIX T1apaMeTPOB TerjioMacCOOOMEHHbIX MeXaHHW3MOB C HCIO/b30BaHHEM
KOMITbIOTEPHBIX TEXHOJIOTUM, U3yueHre Crioco00B B3aUMO/IeHCTBUS MeXaHU3MOB, y3/I0B
B MalllMHaX, KOTOPble 00yC/IaB/IMBAIOT CBOMCTBA Me@XaHWUeCKOM CUCTEMBI U ee OCHOBHbI®
TeXHHUKO-3KOHOMHUYEeCKHe TI0Ka3aTesu.

- OCBOEHHe METO/IOB TeIVIOBOIO KOHCTPYKTHUBHOI'O, TMOBEPOUYHOIr0, THPABIMUYECKOTO, U
MTPOYHOCTHOT'O paCcyeTOB M BBIOOpa TEIJIOMacCOOOMeHHOTo 000pyI0BaHUsI.

- TpOBeJieHHWe aHa/ii3a TPOLIeCCOB, MPOTEKAIOIUX TIPU Tepefjaue TeryioThl U MaccChl B
ammapaTax 1 BeIOMpaTh HanboJiee 3pGeKTHBHBIE PEXKUMbI KX PaOOTHI.

2. MeCTo AUCIHUIUITHHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

YuebHass pgucturimHa «TernsomMaccooOMeHHbIE TIPOLECCHI YHEPreTHKH, MEeTO/bI pacueTa»
OTHOCHUTCS K [JUCIUIUIMHAM 00s3aTe/lbHOM YacTh B yueOHOM TuiaHe HampaBieHusi 13.04.01.
«TemiosHepreTvika U TeIVIOTEXHUKa» U TIPelyCMOTPeHa AJis U3yueHus BO 2 ceMecTpe Kypca,
6a3upyeTcss Ha 3HaHUK OOIeTeXHUYECKUX U CreluasbHbIX AucuuruiiH: CoBpeMeHHbIe
npo0sieMbl  TETJIOOHEPTeTHKH, TEeTUVIOTEXHUKWM W TeIJIOTeXHOJIOTHH, VIHHOBal[MOHHBIE
TeXHOJIOTUM TIPOM3BOJCTBA 3/IEKTPUUECKOW U TeryioBoi sSHepruu, [Ipobiiembl 3Hepro- u
pecypcocOepe>xeHus1 B TeTVIOIHEPreTUKe, TEIUVIOTeXHUKE U TeTUIOTeXHOIOTHsAX, MojepHu3alus
Y PEMOHT SHepreTUYeckoro U TerIoTeXHOJI0Tnueckoro o00py/JjoBaHusl.

3. IlepeueHb NJIAHMPYEMBIX pe3y/JIbTAaTOB O0yYeHHUS] MO JUCI[UIUIHHE, COOTHECEeHHBIX C
HHAMKATOPaMH JJOCTIKEeHUsI KOMIIeTeHI[UMi



Tabmura 1

Kog nmo ®I'0OC

NHAUKATOPbI AOCTHKEHUS

IInanupyembie pe3y/ibTaThl 00yUeHHU 110
guciumiiHe (3YB)

IIpodeccuonaibHbIE

ITK-1. crioco6HOCTRIO
TJIaHUPOBAaTh Y CTaBUTh 33/1a4u
MCC/ieIoBaHUsl, BEIOMpPAaTh
METOZbI SKCIIePUMeHTaTbHOM
paboThI, UHTEPIIPETUPOBATD U
TIPe/ICTaB/ISATh Pe3y/IbTaThI
HayYHBIX UCC/IeIOBAaHUM B BU/E
OTYeTOB, ped)epaToB, HAYUHBIX
My O/IMKaI|i ¥ Ha Ty O/TMUHBIX
00CyXIeHusIX

[TK-1.1. CrniocobeH opraHri30BBIBaTh TVIAHUPOBaHKUE HAyUHO-
TeXHUUECKOr0 SKCIIepYMeHTa U Hay4YHO-UCC/Iel0BaTeIbCKOU
pabOoTHI 10 TTOPYUEHHIO PYKOBO/ICTBA.

[TK-1.2. BripabaTbIBaeT MeTO/IbI 3KCIIEpUMEHTA/TLHOM
pabOThI, MOXKET OCYIIIeCTB/IATH TTATEHTHBIN ITOMCK
vHdopMalMH, KaueCTBeHHO 06pabaThiBaTh,
HWHTEPIPeTUPOBAaTh U MPeACTAB/IATh Pe3y/bTaTbl HAYUHBIX
YCCeJOBaHUM WM HOBEUIIMX JOCTY)KEHU HayKHu.

ITK-2 criocobHOCTBIO K
pa3paboTKe MepONpUSITHIA 110
COBEpILIEHCTBOBAHUIO
TEXHOJIOT YU TTPOU3BO/ICTBA;
obecrieueHuto HOecriepeOOHHOM
paboThI, TPaBUILHOM
9KCIUTyaTal[iK, PEMOHTA U
MO/IePHU3AL[UH
JHEpPreTHYecKoro,
TEIIOTeXHIUYEeCKOT0 U
TEIIOTeXHOIOTHYEeCKOT0
00bopy/10BaHUSI.

[MIK-2.1.  Ananmu3upyeT WH(OpPMalMI0 [0 HOBEWIIMM B
MHMPOBOM MacliiTabe pa3paboTkaM TeXHOIOTHH MTpUMeHsIeMbIX
Ha JIaHHOM IpeJIIpUATUY U TIpejjaraeT rOTOBbIe pellleHUs 10
VX BHeJIpeHUIO;

[TK-2.2. BeipabaTbiBaeT TUlaH =~ MEpONpPUSTANR U
110C/1eJ0BaTe/IbHOCTh IIPOBeJeHUs orepanui 1o
COBEpLIEHCTBOBAHMIO  TeXHOJIOTMYECKUX  pelleHud U
rocjesoBaTe/lbHOe BHeZIpeHHe WX B IIPOU3BOJCTBEHHBIN
TIpoLiecc;

[1K-2.3. Wcronb3yeT coBpeMeHHble HODMAaTHBHbIE METO[bI
orpeziesieHys1 paboTOCIIOCOOHOCTH 0O0PYJOBaHMs, HA OCHOBE
rPaMOTHOM pabOTbI C TEXHOJOTHYeCKOH [OKyMeHTaluelH,
TEeXHUUECKUMH DerjlaMeHTaMHu U TacliopTaMu CBOEBPEMEHHO
coo01IjaeT pyKOBOJCTBY O HeOOXOAWMOCTH TIPOBEJ|eHHSI ero
PEeMOHTa ¥ MO/IePHU3aLIWH.

3HaTh:

yCJIOBUSI OJHO3HAYHOCTU WA KPaeBble YCJIOBUS
TEIJIONPOBOHOCTH;

yCJIOBUS TIiepeZiau TeryioThl Yepe3 OJHOC/IONHYIO
¥ MHOTOCJIOWHYI0, LIAMHAPUUECKYIO U LIapOBYIO
CTEeHKU;

0000IIIeHHBII MeTo/] pellieHus 3a/a4u
TEeTVIONIPOBOAHOCTH B TIJIOCKOM, L[WJIMHAPUYECKON
Y I11apOBOY CTeHKaXx;

METOJUKY pacyeTa Teruioriepefiaul MeXIy IBYMsi
JKUZIKOCTSIMH uepe3 pasziesisiolylo UX CTEHKY;
0Cc0OeHHOCTH TiepeJjaud TeryIoThl MPU B3aUMHOM
KOHTaKTe JBYX TeJ, OMpeJesiiTh KOHTaKTHOEe
TepMHUYeCcKoe COTIPOTHBIIEHHE.

0C0OEHHOCTH TeTI000MeHa TIpY KOH/[eHCALUU
YKICTOrO Tapa, MJIeHOYHOW KOH/AeHCaluu
HETIOZIBYPKHOTO TIapa;

OCHOBBI TIpoIlecca TeruiooOMeHa U3/IydyeHueM,
BUZIBI JTYYHUCTBIX TIOTOKOB, TeIJIOBOM OamaHC
JIY4UCTOTO TeryiooOMeHa, OCHOBHbIE 3aKOHBI TIpU
TeryiooOMeHe U3TyYeHHeM;

yMeTb:

paccuuThHIBaTh TeIUIONepeauy uepes MI0CKyto,
LWJTHHPUYECKY10, ChepruecKyro v opeOpeHHy0
CTEHKUY;

orpefie/iATb THUM U OCHOBHbIE XapaKTePUCTUKU
TeI/IOU30/ISILIMY, OCYILIeCTB/ISATh BbIOOP
5(QQeKTUBHON  TenyoBOi V30/LMA 10 eé




KPUTHYECKOMY IMaMeTpy;

orpefie/isiTh U paCCUUTHIBATh TTEI/IO0TAauyy IIpU
JlaMHMHApHOM, BSI3KOCTHO-TPaBUTALIMOHHOM,
TepexoHOM U TypOyJIeHTHOM peKuMax.

OCYILLIeCTB/IATh TOBEPOYHBIN pacuer TA:
Teryionepejaua 0e3 M3MeHeHUs] U C U3MeHEeHHEeM
arperaTHOro COCTOSIHUS

BJIa/IeTh:

crocobaMu  MHTeHCUGUKAIMM  Teruionepejauy,
VHTeHCU(UKaLUs Ternsionepeaun nyrem
yBenuueHust KoaddulirieHTa TeryIonpoBOAHOCTH;
MeToZaM{d  aHau3a pa3sMepHOCTe  Teopuu
noz06us, T10/Tb30BAThHCS KpUTepUaTbHBIMU
ypaBHEHUsIMU;

MeTOZaM{ pacueTa TeryiooTauu B TpybOax
HEKPYIJIOro MOMepeuHoro ceueHus, B U30THYThIX U
I1IepOXOBaThIX Tpybax;

Knaccudukanueld  TeriooOMeHHBIX — arrapaToB
(TA), ypaBHeHMs TeryioBoro 0OamaHca |
Terionepegauu TA.

MeTOANKaMU TETII0BOTO, KOHCTPYKTHUBHOTO
pacueta, BUAbl pacuetoB TA  (TemnioBowu,
KOHCTPYKTHBHBIH, TU/IpaB/IAueCKUM,

TIPOYHOCTHOW).




4. O0beM JUCHUIIMHBI M BU/IbI yU4e0HOH PadoThI

Tadmna 2
Bcero CemecTp
Buj yue6HOI paboThI yacos/3au.ef,. 2 2
0®0 390 0P0 300
KoHTakTHas padoTa (Bcero) 50/1,4 26/0,7 50/1,4 26/0,7
B ToMm uncrne:
Jlekiuu 20/0,6 12/0,33 20/0,6 | 12/0,33
IIpakTHyeckKre 3aHSITUS 20/0,6 6/0,17 20/0,6 6/0,17
JlabopaTopHbie pabOTEI 10/03 8/0,22 10/03 8/0,22
CamocTosTeIbHas paboTa (Bcero) 130/3,6 154/4,3 130/3,6 | 154/4,3
B Tom uncre:
Kypcogotii mpoekT (paboTta) 40/1,1 54/1,5 40/1,1 54/1,5
PacueTHO-rpadhryeckrie paboThI
TP
Pecdepatbl
Joknaael
[Ipe3eHTanmu
W (unu) npyrue BUbI CAMOCTOSATETLHOM
paboThI
IToAroToOBKA K JTaOOPAaTOPHBIM paboTaM 18/0,5 28/0,8 18/0,5 28/0,8
IToaroToBKa K NpakKTUYECKUM 3aHSITHUSM 36/1,0 36/1,0 36/1,0 36/1,0
IToAroToBKa K 3aueTty
[TogroroBka K 3K3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
Buj 0T4éTHOCTH IK3aM. IK3aM. JK3aM. | 3K3aM.
O6mas BCETI'O B yacax 180 180 180 180
TPYAOEMKOCTL - "B RO B 3aueTHBIX
JMCIIUILIMHBI 5 5 5 5
eAMHMIAX




5. CopepxaHue JUCHUII/IMHBI

5.1 Pa3je/ibl JUCIUILIMHLI 1 BUABI 3aHATHH

Tao/mna 3

HaumeHnoBaHue pasjesna
JUCLIUI/IMHBI 110
ceMecTpam

Yacel
JIEKIJHOHHBIX
3aHATHH

Yacsl
J1a00pPaTOPHBIX
3aHATHI

Yacsl
NPaKTUYeCKHUX
(ceMHMHApPCKUX)

3aHATHH

Bcero
4yacoB

0®0

390

O0®0

300

(01:]0)

390

0®0

390

TernionpoBOAHOCTH TIpU
CTaL[MIOHAPHBIX YC/IOBUSIX.
Teruionepegaya.

10

WuTeHcudukaus
Teriornepeauu, CJI0>KHbIN
Ter1000MeH

10

HecrauioHapHblie MpoLiecchbl
TeTJIONPOBOAHOCTH,
KOHTAKTHBIN U
KOHBEKTHBHBIN

TeryIoooMeH

Teopust mogo6wus.
Teruiootaaua

TeriooOMeH Tipwu:
KOH/IeHCallMy YACTOro Tapa;
TIpU [IJIEHOYHOU
KOH/IeHcaluu
HeroJBWKHOIO Tapa.

TerioobMeH U3TyUeHHEM.

Knaccudukariys
TeIJI000MEHHOT 0
00opy/10BaHUSI.
TerioHOCHTENH.

PekyneparvBHble U
PerenepatusHsbie
TerI000MeHHbIe arrapaThbl
Y YCTaHOBKHU, METO/ bl
pacuera

nroro:

20

12

10

20

50

26




5.2 JIeKLjMOHHBIE 3aHATHUS

Tao/muna 4
No HaumeHoBaHMe pa3jena Copepanne pasgena
n/n JMICIIUTLIUHBI
1 2 3
3akKoH dypeoe. Kosdbdurment TeIJIONPOBOJHOCTH.

KosdduieHT TemnymonpoBoJHOCTA Tra30B U KUAKOCTEM.
OuddepeHiiiaibHOe ypaBHEHHWE TEIJIONPOBOJHOCTU. Y CJIOBUS
OJTHO3HAUHOCTU WU KpaeBble YCIOBUS TeIJIONPOBOJHOCTH.
TensonpoBOJHOCTD rnpu CTaLMOHAPHBIX YCJIOBUSIX.
TennonpoBOAHOCTb OJHOCIOWHOM, MHOTOC/IOMHOM, TJIOCKOU
LWIVHPDUUECKON W C(pepuyeckor CTEHOK IIpU T'PaHUYHBIX
ycnoBusx 1 popga. TeryioBass mpoBOAUMOCTE CTeHKU. TeryioBoe
TePMUUECKOe COTPOTHB/IEHHE. OxnaxzeHve, HarpeBaHHe
HeorpaHUUeHHOMU TJIaCTUHBI, LIWIMHAPA U 11apa MPU TPaHUYHBIX
ycnoBusix 1,2,3 poga. Temnsonepesaua yepe3 OAHOCIOWMHYHO U
MHOTOCJIONHYIO LIWTMH/IPUYECKYIO CTEeHKY.

[TonHoe  TepMuueckoe CONPOTHB/EHWE  TeIyionepejayu.
[lepemaua  TeruioThl  uepe3  LWIWHJPUUECKYIH)  CTEHKY.
JIuHellHOe TepMHYecKOe COMPOTUBJIEHHWE TeIyionepesaun.
Kpurnueckuyi suameTp LUINH/PUUECKON CTEHKU.

[Tepesaua TernioThl Yepe3 1IaPOBYIO CTEHKY.

OO60O1IeHHBIN MeTO/| peIleHusl 3a/lau TeTIONPOBOJHOCTH B
TMIJIOCKOM, LJW/IMH/PUUECKOH U 111apOBOW CTeHKaX.
Terioniepejaua  MeXAy  ABYMS  JKUAKOCTSIMH  uepe3
pa3ziesisolIyI0 UX CTEeHKY.

Ternionepesaua  uepes TIJIOCKYO, LWIWH/PUYECKYIO,
chepuueckyto u  opeOpeHHyI0 cTeHKH. KoadduiyeHT
Terionepejaun.

TerionpoBOAHOCTH TIpU
1 | cTauyMOHApHBIX YCIOBUSIX.
Teruionepegaua.

[MIytu wuHTeHcubUKaLMy Terionepesaun. VHTeHcubUKals
Teriornepesauu nyTemM yBeJTMueHust Ko3(duimeHTa
TETJIONPOBO/IHOCTH.

TerutonpoBOAHOCTE B CcTepkHe  (peOpe)  MOCTOSIHHOTO
roriepeyHoro ceuenus. [uddepeHiianbHoe ypaBHeHUEe U €ro
peimieHre. OpeOpeHHe TOBEPXHOCTH HarpeBa Kak CIriocob
MHTeHCU(UKaLUK TIpoLiecca Terionepeaun.

Teryoriepejaua  uepe3  peOpPUCTYHO  TUIOCKYHO — CTEHKY.
Koadduiment sddektriBHOCTM pebpa. TernionpoBoHOCTh
Kpyryioro pebpa TIOCTOSSHHOW  TOJIIIMHBL. [Topucroe
OXJIaXK/leHHe T1aCTHUHBI.

TernornpoBoIHOCT OZHOPOJHOTO LWIMHAPHUUECKOTO CTepXKHSI.
[TepeHOC TeMIOTHI TIO CTEPXKHIO (pedpy).

TeryioBOM MOTOK C  TIOBEPXHOCTH  CTepkHS  (pebpa).
TennonpoBOAHOCTb LWIUHAPUUECKOW CTEHKH.

TernnoBasi  u3ossALMs. KpuThueckuit JuamMeTp  TeTJIOBOU
usonsauuu.  Beibop  3ddekTtuBHON  M3onmsAMM O eé
KPUTUUYECKOMY JTUaMeTpy.

WHTeHCcupUKaLys
Teriornepejauu, CJIOKHBIM
TernoooMeH




HecranjmonapHsle nporieccol
TeTJIONPOBOAHOCTH,
KOHTAKTHBINA M KOHBEKTHUBHBIN
TeriooomMeH

AHanuThueckoe ~ ONMCaHWe — Ipollecca  HeCTalMOHAapHOU
TeTUIONPOBOAHOCTH.  OrmipefiesieHWe  KOJIWYECTBA  TEIIOTHI,
OTJ@aHHOIO IJIACTUHOM B Mpolecce oxnaxzaeHus. OxyaxzaeHue
(HarpeBaHue) OeCKOHeUYHO JyMHHOTrO IMIMHApa. OrnpeseneHye
KO/IMUeCTBa TeIUIOThl, OTAAHHOTO LWIMHAPOM B Iporecce
oxnaxaenus. OxyaxzaeHue  (HarpeBaHWe) Tejl KOHEUYHbBIX
pasMepoB. Pery/spHbIi pexxuM OXJIaX[eHus (HarpeBaHUsi) Tesl.
[Tpubnv>keHHbIe MeTO/bI pellleHUs 3aZlau TeTIONPOBOJHOCTH.
WccnefoBanue  mponjeccoB  TeIJIONPOBOZAHOCTH — METOLOM
aHasoruii. OcobeHHOCTH TMepejjlaud TeryIOThl TPU B3aUMHOM
KOHTaKTe [IByX Tesl. KOHTakTHOe TepMHUecKoe CONPOTHBIIEHUE.
HecranmoHapHblii TipoLjecc TemnyonpoBOAHOCTA. KOHTaKTHBIM
TerziooOMeH. OCHOBHOM 3aKOH KOHBEKTMBHOTO TeTiooOMeHa.
YpaBHeHue HptoTOHa-PuxmaHa. KosdduimeHT TersiooTaauu.
NuddepenrmanbHbie ypaBHeHUs TermoobmeHa: HaBre-CTokca -
ypaBHeHHe [IBI)KeHUs BA3KOU kugkoctu, Pypwe — Kupxrogda
- ypaBHeHHe TeIUIONPOBOAHOCTH [yIs II0TOKAa JBHWKYILENCS
JKUJKOCTHA. YpaBHeHHWEe »SHEepruu. YpaBHEHUE CIUIOIIHOCTH.
YcnoBusi ogHO3HAYHOCTU. ['MAPOJVHAMUUECKUM U TeIIOBOU
MOrpaHUuUHble C/I0M. YC/IOBUSA TIPWIMMAHUS. YDpaBHeHUe
TeIyIOOTAAuH. 'mpposvHamMuyecKyi TMOTPAaHUYHBINA — CJIOM.
TerioBOM TmoOrpaHWuYHbIM  cjlo. TypOy/neHTHbIM TepeHoC
TeIJIOThl U KOJIMUECTBO [JBHUKEHHUS.

Teopust momo6wms.
Teriootaaua

[ToHsATHe 0 MeToZe aHaaM3a pa3MepHOCTed TeopuH ToJo0us.
Kpurepuanbhble ypaBHeHUs. PU3MUYECKUM CMBICT OCHOBHBIX
Kputepuer mozobus. Yucmo Hyccensra. Uncio PeliHonbica.
Yucno [lekne. YUucno I'pacroda. UYwucno Diepa. Ywucmio
[TpanaTas. YcioBusi mogobust Gpusnueckux mporeccoB. Metof
pasMepHocTeld. MogenrpoBaHve MNPOLIECCOB KOHBEKTUBHOIO
TeryiooOMeHa. OCHOBHbIe TIOJIOXKEHHsI TeTUIOOTAAUd  TIpU
CBOOOJHOM  [JBW)KEHHWU O KUJKOCTU. TeryiooTzaya  IpH
BBIHY)KIEHHOM [JIBWJKEHUU KUAKOCTU. Teruiootnava mnpu
CBOOOTHOM [IBIDKEHMUM OKOJIO TOPU30HTA/JIbHOW TpyObI, B

OrpaHUYeHHOM MPOCTPaHCTBe. B NIPOCTPaHCTBe
TOPU30HTA/IBHBIX U BepTUKa/IbHBIX Liesedl. TerooTAauya mpu
BBIHYK/][eHHOM MIPO/|0JIbHOM OMBIBaHUU TMIJIOCKOM

noBepxHocTU. Kospduumentel Terootgauu. [llapoBele u
TOPU30HTa/IbHbIE LIWIMHJpPUUeCKHe Mpocaoku. Teruiootnaya
IIPU eCTeCTBEHHOM KOHBEKLMU. Teryiootjada Npu U3MeHeHUU
arperaTHOro  COCTOsIHWsI ~ BelllecTBa.  TersiooOMeH — TpH
KOH/IeHCaluM napoB. TernioBoi NOTOK. [1710THOCTE TemnioBoro
rnoroka. Teriootjavya INpy JJlaMUHapHOM IIOTPaHUUYHOM CJIoe.
Anpokcumanuys npo¢uns TeMIIlepaTypel. ITepexon
JlaMUHapHOTO TeueHUsi B TypOyneHTHoe. Terootjaua mpu
JlaMMHapHOM  pexxnMe. TeruiooTzaya 1NpU  BSI3KOCTHO-
rpaBUTALIMOHHOM pexkume. TeruiooTAaua mpu TypOy/ieHTHOM
pexxume.  TeryiooTzaua  NpyU  MEepexOfHOM  PeXXHMe.
TeryiooTAaua B TpybOax HEKPYIJIOrO TIOTIEPEUHOro CeueHusl.
Terootmaua B M30rTHYTBIX TpyOax. Teroornaya B
mepoxoBatblx Tpybax. TerooTfaua TIpM  TOTEPeYHOM
OMBIBAaHUM Ty4KoM TpyO. XapakTep TeueHHs >KUAKOCTU B
Ny uKe.




3

TeroobmeH mpu:
KOH/IeHCaIM1 YHCTOTO Tiapa;
TIPU TJIEHOUHOM KOH/IeHCAL[|U
HeIo/IBM)KHOT'O TIapa.

TeryiooOMeH TpU KOH/IeHCALUK YHMCTOrO Tapa.

Buapl konpeHcauyu. TepMuueckoe CONPOTUB/IEHWE Tlepefayuud
Ter/IoThl. TepMHuecKoe CONPOTUB/IEHYE TIJIEHKA KOH/leHCaTa OT
pe>xuma TeueHus. TerioBou MOTOK MPU KOHAEHC ALK napa.
KonpeHcauyss  ABWXKYLLErocss M HEMNOJABWXHOIO  Ilapa.
TernyiooOMeH TIpU TUIEHOYHON KOHJIeHCAL[UH HeIoIBMKHOTO
napa. TypOy/neHTHOe TeueHUe TJIEHKWA Ha BePTUKA/IbHOW CTEHKe.
TeryiooOMeH TIpY TIJIEHOUHOW KOH/IEHCAIMU JBWIKYIIETO Tapa
BHYTpH TpyO. JlaMHMHapHOe TeueHue T/IeHKH KOHZIeHCaTa.
TeriooOMeH 1pu KareTbHOM KOH/JeHCaliy Tapa.

OcHOBHBIE 33/lauM TerI000MeHa MPY KOH/eHCal[|H Tapa.

TeryiooOMeH U3/TyueHUeM.

OcHoBBHI TIpoliecca TeryiooOMeHa U3nyyeHHeM. BUbI TyunCThIX
NMoTOKOB. BekTop wu3nyueHus. TeruioBod O6asaHC JIydHUCTOTO
TeryioobMeHa. 3akoH ITnaHka. 3akoH Penesi—/kuHca.

3akoH cmelieHusi BuHa. 3akoH CredaHa-bonbiimMaHa. 3akoH
Kupxroda. A6comoTtHO uyepHoe Teso. V3myuaTenbHast
CIIOCOOHOCTH TBEP/IBIX Tl U METOABI ee OTpe/ieIeHusl.

3akoH KocuHycoB Jlambepra. TemooOMeH u3TyyeHHEM
cUCTeMbI TeJl B abCOTFOTHO TIPO3pavyHoii cpe/e.

W3nyuaTenbHasi CrocOOHOCTb TBEPABIX Tel W METOALI ee
onpejeneHusi. PajuallioHHBIM MeToJ. MeToJ peryaspHOro
TEIUIOBOTO peXuMa. MeTos HarpeBaHusi C TOCTOSTHHOM
ckopocThbio. OCHOBBI pacuera TeryiooOMeHa U3TyueHueM MeXay
W3/lyyaroller M TOrJIoLjarolleid Ccpefiod U TOBEPXHOCTIMU
HarpeBa TeTUIOOOMEHHBIX YCTPOMCTB. du3nueckas MpUpoAa
TEIUIOBOro u3nyyeHusi. Knaccudukaiysi MOTOKOB H3/Ty4yeHHsl.
®opmyna  Ilossxka. NuTerpanbHble U CHEKTpajbHbIE
XapaKTePUCTUKA SHEPrud U3JiydeHUs:: TOTOK, TUIOTHOCThb
I0TOKAa U WHTEHCHUBHOCTb W3/ydyeHUs. V3nmyueHue peasibHBIX
TeJl, eanbHble Tena. 3aKOHBI U3TyueHHst abCOFOTHO YepHOTO
Tesia. 3akoHbl JlambGepra, Kupxroda, mnousite guddy3HOM
MOBEPXHOCTM  W3/Iy4YeHHWs U  Ceporo Tena. JIyuucTeiid
TeryI000MeH B 3aMKHYTOW CHUCTeMe CephIX TeJl, pa3eleHHBbIX
JIMaTepMUYHOU CpeJiOi.

Knaccudukariys
TeTI000MeHHOT O
o00bopy/10BaHUsI.
TeruioHOCHTEH.

Knaccudukaiys TerioobMeHHbIX arrapaToB (TA).

YpaBHeHWsT ~ TelyioBoro  OajaHca W TerJiorepejavu.
CpenHenorapu@muueckuii TemrepaTypHbIN Harop.

[IpIMOTOK, TPOTUBOTOK, CJIO)KHbIe  CXeMbl JIBWDKEeHUS
TerioHOcUTesneil. KOHCTPYKTOPCKHM U TOBEPOYHbIN TeIIoBbie
pacueTbl peKyIepaTUBHOro TeruiooOMeHHUKa. CpaBHeHUe
NIPSIMOTOKA M TPOTHUBOTOKA.

I'vapaBavueckoe COTMPOTHB/IEHHE TerI00OMEHHBIX arapaToB.
Bugpl TerioHOCHTeNlel M WX XapaKTepUCTHKA: BOJja, BO3AYX,
JbIMOBbIe  Ta3bl, BBLICOKOTeMIIEpaTypHble  OpraHHUYecKue
TETUVIOHOCUTE/IW, MUHepasbHble Macja, KpeMHHUHOpPraHuUecKre
COoeJMHEHUs] U HeopraHWueckKhe COJH, KUAKOMeTa/UInuecKre
TETVIOHOCUTE]TH, XJIaZlareHThl. Bribop CKOpPOCTH
TeruyioHocuTenie.  [loHATHe 0  pacuéTe  CMeCHUTETbHbIX
TEIVIOOOMEHHUKOB U ) pacuéte  pereHepaTUBHBIX
TEryI000MeHHBIX armapaToB.




PekyrniepatvBHbIE U
PerenepatuBHbIE
TeTI000MeHHbIEe anrapaTthbl U
YCTaHOBKHU, MeTO/Ibl pacueTa

MeTo/iKa TeM/IOBOrO, KOHCTPYKTMBHOTO pacuyeta. Buzbl
pacuetoB TA (TeroBoM, KOHCTPYKTUBHBIM, TMJPaBINYeCKUN,
TIPOYHOCTHOM). YcsioBHble rpaduueckue u3zobpaxeHusi TA.
MeTovika TeTJIOBOTO, KOHCTPYKTUBHOI'O pacuera.
OnpepenieHe KOHCTPYKTHUBHBIX pa3MepoB: KOJIMUECTBO TPYO,
pabouasi gnvHAa TpPyDO, paccTosiHUE ~MeXAy —TPYOHBIMHU
pellleTKaMM, JuaMeTp KOXKyXa, YMC/IO0 XOZOB, pPacCTOsIHUe
MeXXy TieperopoKamu.

TemoobMeHHbIe armrapaTel “Tpyba B TpyOe” (pa3bopHbie
OZIHO- ¥ MHOTOIIOTOUHBIE).

[TnacTuHUaTkIe TeTI000MeHHUKU pa3bopHoro THIIA.
OmnpeneneHre KOHCTPYKTUBHBIX pa3MepoB (TJIOLIa/lb CeueHust
KaHasa, YiC/o KaHaJIoB, IJIOI/[b TIOBEPXHOCTU TersioobMeHa
OJHOW TIJIaCTUHBI C  TIPOMEXYTOUYHBIMH JIUCTaMH U 0e3,
CyMMapHasi [yIiHa KaHa/loOB B OJJHOU IJIaCTUHE). 3MEeBUKOBLIE
TeTI000MeHHUKHU.

OmnpefieieHNe KOHCTPYKTUBHBIX pa3MepOB: juaMeTp 3MeeBHKa,
nuaMeTp TpyObI 3MeeBUKa, I1ar MeXX/y BUTKAaMU, YUC/I0 BUTKOB
3MeeBMKa, BbICOTa 3MeeBHKa.

[ToBepounslii pacuetr TA: Teruionepezaua 06e3 M3MeHeHUs U C
V3MeHeHVeM arperaTHoOro COCTOSIHUS.

Metog sddektuBHOCTU. OrmipefiesieHMe  KOHCTPYKTHBHBIX
pa3MepoB KOXKYyXOTpPYOHBIX, TJIaCTUHYATBIX, 3MEeeBUKOBBIX
TEeryI000MeHHUKOB.

PacueT LMIMHAPHUYECKHX COCY/I0B.

PacueT Ha MPOYHOCTH BBIMYK/IBIX AHUIL] U KPbIIIEK.

Pacuer ¢naHLeBbIx coefvHeHWH. PacueT TpyOHBIX peIeTOK.
Pacuer mazeHuii  JaBieHHMss ~ Ha ~ TpeHWe,  MeCTHbIe
COTIPOTHBJIEHUS], YCKOpPeHHe MOoToKa. OrnpeziesneHre MOLIHOCTH
Hacoca. KoHcTpykimy pereHepaTUBHbBIX TA U yCTaHOBOK (THIIbI
HacaJ0OK, pereHepaTopbl C HEMOABW)XHOW, Tafiatoleld u
Bpaujaromieli Hacagkoi). OcobeHHOCTH TeryioobMeHa B Cjioe
(M/IOTHBI W KWIAIL[UM  CJIOM, TIOPO3HOCTh, OOBEMHBIN
KO3 ULIMeHT Teruionepesjaun). TemnysoBoll KOHCTPYKTHBHBIN
pacueT pereHepaTHBHBIX Terj000MeHHUKOB. ATmapaTbl C
KUTISILL[AM CJIOEeM.

Bnaxssiii Bo3gyx. IloHsiTe MapameTpoB BJIaXKHOTO BO3/yXa
(Bna>xxHOCTb abCOJFOTHASI, OTHOCHUTE/bHAS, BJIAarOCO/ep)KaHue,
SHTAJIbIUSA, IJIOTHOCTh, TeMIepaTypa Mo CyXOMy U MOKPOMY
TEePMOMETPY).

Ouarpamma h-d. WM3o06pakeHrWe OCHOBHBIX TIPOLIECCOB Ha
muarpamme h-d (HarpeB, ox/jax[eHue, CMeIleHUs] BO3/AyXa
pa3/IMyHOTO COCTOSTHUSI). KOHCTPYKLMM  TerjiooOMeHHHUKOB
CMellIeHusI.

OpocurenbHble  TeryIoOOMeHHUKM ~ cMelleHus  (TIoJible,
KaCKa/iHbIe, C  HAaCaJKou, CTPYWHBIE  KOMIAKTHBbIE).
V306pakeHre TIpOLIeCCOB M3MeHeHHWsi TlapamMeTpPOB BJIaXKHOTO
BO3/lyXa B KOHTaKTHBIX TerjiooOMeHHUKax. Pacuer mose3HOro
o0beMa  HAaca/lOUHOrO0  KOHTAaKTHOTO  Terio0OMeHHUKa.
I'vapaBIMuecKuil pe)KUM U COTIPOTHBJIEHHE TeTUI00OMEHHUKOB
C HaCaJIKOM.




5.3 JTaGopaTopHbIe 3aHATHS

Taouna 5
Ne
HaumeHoBaHue pa3jesna
n/m HaumeHoBaHue 1a60paTOPHBIX padoT
AVICLMILIMHbBI
1 TeryionpoBOAHOCTE IIPU CTALIMOHAPHBIX YC/IOBUSIX.
OrnpepiesieHre Ko3(@uijyeHTa Tera0rnpoBOJHOCTH
2 TeTJION30/ISILIMOHHOTO MaTepuasna (MeToz
TenonpoBOJHOCTE TIPH
LIWIMHAPUYECKOTO CJ1051)
CTal[MOHAPHBIX YCIOBUSIX.
Onpenenenve K03 duieHTa Terao0TAauu npu
3 Terutonepejaya. N
cB0OO/THOM KOHBEKLIUHY (MeTO/| CTPYHBI)
4 VccnenoBaHue mpoLieccoB TeryiooOMeHa Ha
rOpPU30HTa/ILHOM TpybormpoBoze
5 TensiooT1aua Ipy CBOOOJHON KOHBEKLIUHU >KUKOCTH
6 TenooTaua Npy BbIHYKJ€HHOW KOHBEKIUN
HecTaloOHapHbIe MPOLeCChI KUAKOCTH
TeIJIONIPOBOSHOCTH, TerioobMeH IMMpy KOHAEeHCAallhX I1apOB
KOHTAKTHBIM M KOHBEKTUBHBIN | Terutorepeaya Ipyu KOHBEKLIUH 1 00yBe CTepP)KHS
7 | Termoobmen Ternonepesaua mpy KOHBEKLMK U 00/JyBe paZraTopa
Teronepesaua npy KOHBEKLMK U 00/1yBe 11apa
Terutonepegaya Mpy KOHBEKL[UU U 00/1yBe T/IaCTUHBI
PekynepaTvBHbIe U
PereHepaTuBHbIe WccnenoBanue TpybuaToro teryioobMeHHUKA
TerI00OMeHHbIe anmnaparbl U VccienoBaHye M1aCTUHYATOrO TEIJI000MeHHMKA
YCTaHOBKH, METO/Ibl pacueTa
5.4 IIpakTueckue (ceMUHapPCKNe) 3aHATUA
Taouna 7
Ne HauMeHnoBaHue pa3jesna
CojepxaHue pasjena
n/n AUCLHUILTHHBI
TensonpoBoAHOCTh NpU [Tepesaua Temna0Thl Yepe3 LIWIUHAPUYECKYIO CTEHKY.

1 | cTauMOHAapHBIX yC/IOBUSX. JIuHeliHOe TepMUYeCKOe CONPOTHBJIEHUE TeIlyIoNepeiayun.
Tenionepegava. KpuTtnueckuii iuameTp HUWIMHAPUYECKON CTeHKU
VIHTeHCUUKALWS Teronepejaua  uepe3  peOpPUCTYI0  TUIOCKYIO — CTEHKY.

5 | Ternonepenaun, coxubIit Kosdbdurment B(b(bEKTI/IBHOCTI/IU pebpa. TerionpoBOAHOCTD
TerI006MeH Kpyrjoro pebpa TOCTOSHHOM  TOJIIMHBL [Topuctoe

OXJIXKJeHHe TJIaCTUHBI.
HecraroHapHsle 1riporjeccol

OcobeHHOCTH Mepelauy TeryIOThI TTPU B3aUMHOM KOHTAKTe
TEeTIONPOBOJAHOCTH,

3 - IByX Ten. KOHTaKTHOe TepMUUeCcKoe CONpPOTUB/IEHHE.
KOHTaKTHBIN U .

. HecTrauyoHapHbIi MpoLecc TenyionpoBOJHOCTH.
KOHBEKTHBHBIN Teryioo0MeH
®du3MUeCKUIM CMBICTT OCHOBHBIX KpUTEPHER 1o00us. Uuciio

4 Teopust mog06ws. Hyccenpra. Yncno Pelinonbca. Yucso Ilekne. Yucno
TeriooTaaua I'pacroga. Yucno Suinepa. Yucsno [Mpanaris. YcnoBus

11o/100us1 PU3NUeCKUX TIPOIIECCOB.




TerioobMeH mpwu:
KOH/IeHCallMy YMCTOro 1apa;
TIpU [1JIEHOYHOU
KOH/IeHcaluu
HeToZBWKHOTO T1apa.

Tepmuueckoe COIpOTHB/IEHUE nepeiauu TE/IOThI.
TepMmuueckoe CONMPOTUB/IEHNE TJIEHKU KOH/IeHCaTa OT peKuma
TeueHUs.

TeriooOMeH HU3MyueHHEeM.

V3nyueHue peanbHbIX TeJl, UjeaabHble Tea. 3aKOHBI
131y4eHust abCco/IOTHO UepHOro Tesa. 3akoHb! JIambepra,
Kupxroda, nonsitue auddy3Hoii NOBepXHOCTH U3MyUYeH sl U
ceporo Tesa.

Knaccudukarus
Ter1000MeHHOT0
obopyoBaHusl.
TeruioHOCUTEIH.

KOHCTPYKTOpCKMIT ¥ TIOBEPOUHBIM  TeIJIOBble  pacyeThbl
peKyTiepaTUBHOTO TeruiooOMeHHUKa. CpaBHeHUe TIPSMOTOKAa U
MPOTUBOTOKA.

'vapaBarueckoe COMPOTHUBIIEHHUE TeTI00OMeHHbIX

annaparos.

PekynepartvBHble 1
PerenepatusHblie
TeryI000MeHHbIe arrapaThl U
YCTaHOBKH, METO/IbI pacyeTa

OrnpefiesieHe  KOHCTPYKTUBHBIX ~ pasMepoB:  JuUaMeTp
3MeeBHKa, JUaMeTp TPyObl 3MeeBHKa, IIar MeXAy BUTKaMH,
YHMCJI0 BUTKOB 3MeeBHKa, BbICOTA 3MeeBHKa.

[ToBepouHnsblii pacueT TA: Teronepezsaua 6e3 U3MeHeHHUs U C
HM3MeHEeHVeM arperaTHOro COCTOSIHUSI

6. CamocrosiTesibHasA pabdoTa MaruCTPAHTOB IO JUCIUATITHHE

6.1 Bompocs! Ajisi CaMOCTOATE/ILHOI0 U3yUeHUs

Taouma 9

TeMbl AJIA CAMOCTOATE/IBHOT0 U3yUEeHUSA

1 Teruionepeiaua uepe3 IJIOCKYIO, [WJIWHAPUUYECKYIO, cepruuecKyro U opeOpeHHYIO
creHKU. KosdduimeHT Ternionepesauu.

2 TeruioBass  u30IALUS.

Kputnuecknii /uamMeTp TeIUIOBOM HW3oisiqud.  Bribop
53¢ (eKTUBHOM U30JISILMY 10 €€ KPUTUUECKOMY JUaMeTpy.

3 OcobeHHOCTH nepenayu TeryioThl IIPHU B3dMMHOM KOHTAKTE /IBYX TeJI. KoHTtakTHOe
TEepMHYECKOe COIMMPOTHUBJ/IEHUE. HECTauHOHaprIﬁ rnponecc TernJiorrpoBoOAHOCTH.

4 TerutooTaua B Tpybax HEKPYTJ/IOTO TIONEPEYHOTo ceueHust. TernmooTaaua B U30rHY ThIX

TpyOax.
5 OCHOBBI TIpoIiecca TernjaooOMeHa u3nyueHreM. BU/bl TydnCThIX TIOTOKOB. BekTop
n3yueHusi. TerioBoi 6aaHC JTIyUyHUCTOro TerioobMeHa
LleHTpa/bHBIE W MECTHBIE CHUCTEMBbI OTOIJIeHUs. Kiaccudwukaiys, TeXHHKO-
6 KOHOMHUYECKHE T[I0Ka3aTeJd IIeHTPaJbHbIX W MECTHBIX CHUCTEM  OTOIUIEHWS.
ITOCTOWHCTBA U HEJJOCTATKU CUCTEM OTOT/IEHHUSI.
v OnemeHThbl 000pY/[0BaHUSI 1[eHTPA/IbHBIX OTOIMUTEbHBIX CHUCTEM (HarpeBaTe/bHbIe

TIpUOOPHI, paclIMpUTe/IbHbIEe COCY/IbI U JID.).

CucTeMbl BEHTU/ISILIUM TTPOMBIIILIEHHBIX 3ZaHUi 1 ioMeltjeHui. Knaccudukauys
8 CHCTeM BeHTWISILIMU. BvisiHue BpeIHbIX BblZle/ieHNH Ha (DU3UO0JIOTUIO U CAMOUYBCTBUE
TiepCcoHasia ¥ Ha TeXHOJIOTHIO.

[TnacTuHUaTHIe TeTI00OMeHHUKH pa3bopHoro Tura. OrnpeiesieHre KOHCTPYKTUBHBIX
9 pa3MepoB (TUI0M[a/Ib CeUeHUs KaHajla, YMC/I0 KaHa/IoB, TUIOIIAZb IOBEPXHOCTU
TeryiooOMeHa OJHOM MJIaCTUHBI C TIPOMEXKYTOYHBIMU JTUCTaMU 1 6e3, cyMMapHasi
JUTMHA KaHAJIOB B OJTHOM T/IaCTUHE). 3MEeeBUKOBBIE TEIJIO0OMEHHUKH.

10 | YcTaHOBKM 11eHTPa/IbHOT'O KOH/IULIMOHWPOBaHUs Bo3yXa. [IpyuHLUIT fieficTBYS,




KJIaCCI/I(bI/IKaL[I/IH, ob1acTh MPpUMEHEHUA CUCTEM KOHAWIIMOHMPOBaHHWA BO3yXd.

HopMbl caHUTapHOTO COCTOSIHUSI BO3/YIITHOW Cpe/bl TPOMBIIIEHHBIX, 00I1[eCTBEHHBIX

11 Y JKWJIBIX IOMELeHU.

Knaccudukarus TerioodMeHHbIX arrapatos (TA).

12 | YpaBHeHus TerioBoro GanaHca u Terionepesaun. CpejHenorapudMuueckuii
TeMHepaTypHLIﬁ Hariop. OpocHrenbHble TEIVIO0OMEHHUKY CMelleHus (T1071ble, KaCKaJHBIe, C
HacaJKoH, CTpyHHbIe KOMITAKTHBIE).

6.2 Tems! pepepaToB
Taoma 10

1. | 3akoH ®@ypbe. KoaduiyeHT TennonpoBoaHocTy. KosdhduiieHT TenionpoBofHOCTH
ra3oB M XKUJKOCTen

2. | JuddepeHmanbHoe ypaBHEHHUE TeIJIONIPOBOAHOCTH

3. | YcnoBus 0AHO3HaYHOCTY WX KpaeBble yC/IOBUS TEIVIONPOBOJHOCTU. TeryionpoBoJHOCTD
TIPU CTALMOHAPHBIX YCA0BUSIX

4. | TernonpoBOAHOCTb OJHOC/IOMHOM, MHOT'OC/IOMHOM, TJIOCKOM LIWIMHPUYECKON U
chepruecKoi CTeHOK MPU rPAaHUYHBIX YCI0BUSIX 1 pojia

5. | TennoBas NpOBOAMMOCTb CTEHKH. TerioBoe TepMUYECKOe CONPOTHBJIEHUE

6. | OxnaxzeHue, HarpeBaHUe HEOTPAaHWYEHHOW IJIAaCTHHBI, LIWJIMH/PA U L1apa NPpY FPAaHUYHbIX
ycinosusx 1,2,3 poga

7. | Tennonepesnaua yepe3 OJHOCJIOMHYIO U MHOTOC/IOMHYHO LWIWHPHUYECKYIO CTEHKY

8. | [lonHoe TepMuyecKkoe CONPOTUB/IEHUE Teruionepeaaun. [lepesiaua TeryioTsl yepes
LIWIMHJPUYECKYIO CTEHKY

9. | J/IuHeliHOe TepMUUECKOE CONIPOTUB/IEHUE Terionepesaun. Kputuueckuii juameTp
LIWJTMHAPUUECKOW CTeHKHU

10. | [Tepenmaua TeryioThl Yepe3 IIaPOBYIO CTEHKY.
O060011IeHHBI MeTOo/| pellieHHs 33/1a4 TeIIONPOBOIHOCTH B TVIOCKOU, LIWTMHAPUUECKOH 1
111aDOBOM CTeHKaX

11. | Tenyionepefaua Mexxy ABYMsI )KUJKOCTSIMU Uepe3 pa3ze/sitoLyI0 UX CTEHKY

12. | Tennonepenaua yepe3 MI0CKYI0, LIAIWHAPUYECKYTO, ChepruecKyto 1 OpeOpeHHYI0 CTeHKH.
KoadbduimenT Tenyionepesauu

13. | Ilytu nHTeHCHUKaLMK Terionepesaud. VIHTeHCU(UKaLYs Tersionepejauy myTem
yBeMueHusi KO3 @UireHTa Ten0npoBOJHOCTH

14. | TennmonpoBogHOCTD B cTepykKHe (pebpe) MOCTOSTHHOTO MOTePeYHOT0 CeueHusl.
InddepeHLiasbHOE ypaBHEHKE U €r0 pelleHre

15. | OpebpeHue 1MOBepXHOCTH HAarpeBa KakK cocob nHTeHCH(UKAIMY TPoLiecca Terionepeaunt

16. | Tertonepesiaua yepe3 pebpucTyio MI0CKYI0 cTeHKY. KoadduimeHT adgdexkTHBHOCTH pebpa

17. | TernnonpoBOAHOCTH KPYTJIOro pebpa MOCTOSTHHOM TOMIMHEL [lopricToe oxsakaeHue
TJIACTUHBI

18. | TennoBast uzosnsitus. Kputnueckuii ;maMeTp TeTioBoM n3ossitud. Beibop 3¢dhdhekTrBHOM
W30JISILMU T10 e€ KPUTUYEeCKOMY MaMeTpy

19. | AHanuMTHYecKoe ONMCaHKe TMpoLjecca HecTalMOHAPHOW TeTJIONPOBOAHOCTH

20. | OnpejeneHye KOJIMYECTBA TEIVIOTHI, OTJAHHOTO TJIACTUHOW B MPOLIECCe OXJIaXKIEHUS

21. | OxnaxkgeHue (HarpeBaHre) 6eCKOHEUHO JJTMHHOTO LUMNH/pa. OrnpeeneHre KOIMUeCTBa
TeIUIOThl, OTJAHHOIO LIWIMHPOM B INPOLIeCCe OXJIaXKAEeHUs

22. | OxnaxgeHue (HarpeBaHMe) Te/l KOHEUHBIX pa3MepoB. PerysipHbili PeXKUM OXJIaXK/|eHUsI
(HarpeBaHus) Ten

23. | IlpubmkeHHBIE METO/IbI PEILIeHHs 3a/jau TeTUIONPOBOAHOCTH. VicciejoBaHIe TTPOLIECCOB
TeIIONPOBOJAHOCTH METO/IOM aHa/IOTHUH

24. | OcobeHHOCTH TiepeiauM TETUIOTHI IPY B3aMMHOM KOHTAKTe ABYX Tesl. KOHTakTHOe




TEPMHYECKOEe COINPOTHUBJIEHHUE. HeCTaU"I/IOHapHHﬁ rnponecc TeryioripOBOAHOCTH

25. | KoHTakTHbIH TeryioooMeH. OCHOBHOM 3aKOH KOHBEKTUBHOTO TeTJIO0OMeHa. Y paBHeHHe
HeroToHa-Puxmana. KoadduimeHT Teniootaaun

26. | IuddepenianbHble ypaBHeHUs TeryioobMeHa: HaBbe-CToKca - ypaBHEHHe JBW)KEHUS
BSI3KOU KugKoctH, Dypre — Kupxrodda - ypaBHeHUe TeIJIONPOBOAHOCTH [I/Is1 TTIOTOKa
JBIDKYILLIENCS )KUIKOCTHU. Y paBHEHHe SHepruu. Y paBHeHUe CIUIOLIHOCTH. Y CJIOBUS
O/IHO3HAUHOCTH

27. | 'mpposvHaMUYeCKri Y TeTJI0BOM MOTPaHUYHbIe CJIOU. Y CJIOBUS MPUIUNIAHUS. Y DaBHEHUE
TeIJIO0TAA4U

28. | I'maposvHAMUYeCKUI TTOTPaHUYHBINA C/10H. TeryioBoi morpaHuuHbIN c10i. TypOyneHTHbIH
TepeHOC TerJIOThbl U KOJIMYECTBO [IBU)KEHUSI

29. | TloHATHE 0 MeTO/le aHa/lM3a pa3MepHOCTel Teopuu Mofobusi. KpurepuasibHbie ypaBHEHMUs.
dU3NUECKUI CMBICJT OCHOBHBIX KPUTEPHEB TIOA00US

30. | Yucno Hyccenbra. Yucno PeitHosbaca. Yucno [ekne. Yucio 'pacroda. Yucno Siinepa.
Yucno Ipauaris

31. | YcnoBus nogobust pusnueckux nporieccoB. Metoz pasmepHocTeil. MopenvpoBaHye
TMIPOLIeCCOB KOHBEKTUBHOIO TeII00OMeHa

32. | OCHOBHBIE TT0JIOXKEHHUs TETIOOTJaUM TTPH CBOOOTHOM JIBHKEHUM JKUIKOCTU

33. | TernooTaua Npy BeIHYKAEHHOM JBM)KEHUM )KUIKOCTU. TernmooTaaua mpu cBOOOAHOM
JIBIDKEHUH OKO0JIO TOPU30HTa/IbHOU TPYObI, B OrpaHUYeHHOM TIPOCTPAHCTBE

34. | TenooTAaua Mpu BeIHYKJ€HHOM NPOZ0JIbHOM OMbIBAHUM TJIOCKOW TTOBEPXHOCTH.
KosdduimeHTs! Teriootjaumn

35. | IllapoBeble ¥ ropu3oHTaIbHbIE UIMHAPUYECKHEe POC/IONKH. TerooTaaua npu
eCTeCTBeHHOM KOHBeKI[MY. TerooTaaua mpy U3MEeHeHHUH arperaTHOro COCTOSIHUS
BemiecTBa. TeryiooOMeH TpY KOH/IEHCAL[UM TTapOB

36. | TennoBou noTtok. I110THOCTE TeryioBOro NnoToka. TernooTzavya Npy JlaMAHapHOM
TIOrPaHUYHOM CJI0e

37. | Anpokcumarius mpoduss temmnepaTypsbl. [lepexo/ JaMMHAPHOTO TeUeHHs B TypOy/IeHTHOe

38. | TeruiooTzaua rpu 1aMUMHapHOM pexxume. Teryiootava Npy BI3KOCTHO-TPaBUTALIMOHHOM
pexxuMe. Teriootaaya npu TypOysieHTHOM pexxuMe. TerooTaua npy rnepexo HOM
pexxume

39. | Terootgaua B TpyOax HEKPYTJ/IOTO MOTMIEPEYHOrO ceueHusl. TerniooTaaua B U30THYTHIX
Tpybax

40. | TeruooTAaua B epoxoBaThix TpyOax TersooTaua rpu MornepeyHoM OMbIBAHUN TTYUKOM
Tpy0. XapakTep TeueHHs XKUJKOCTHU B MyUKe.

41. | TeryiooOMeH MpH KOHZEHCAI[UM YMCTOTO Tapa.
Buibl KOHAEHCAIN

42. | TepMrueckoe CONpPOTHUBIIEHME TIepejau TEMIOThl. TepMUuecKoe CONpOTHB/IEHUE TIJIEHKU
KOH/IeHCaTa OT pe)KMMa TeYeHUsI

43. | TernyioBo¥ MOTOK NMPU KOHJeHcaluu napa. KoHzaeHcalys ABYKYILErocsi U HeroABUKHOTO
rnapa

44. | TertooOMeH MpH MJIEHOUHOW KOHJeHCAIIMK HeTI0IBUKHOTO T1apa

45. | TypOyneHTHOe TeueHUe TVIEHKU Ha BEPTUKAIbHOM cTeHKe. Terioo0MeH Npy M/IeHOYHOH
KOH/IEHCALUH JIBWKYIIEro rapa BHYTpU TPyO

46. | JlaMmrHapHOe TeueHHe TVIEHKU KOHZleHcaTa. TeriooOMeH Tpu Kare/ibHOM KOH/jeHCaluu
napa. OcHOBHbIe 33/1auu TeryioobMeHa NPy KOH/IeH AUy Tapa.

47. | 3akoH cmetienus Buna. 3akoH Credana-bonbiivMana. 3akoH Kupxroda. A6cosoTHO
yepHoe Tesi0. M3nyuaTesibHasi ClIOCOOHOCTD TBEP/BIX Te U METO/IbI e OTpe/ie/IeHHsI

48. | 3akoH KocuHycoB JlambepTa. TersiooOMeH H3/yueHreM CUCTeMbI TeJl B abCOMFOTHO
MpO3pavyHou cpejie

49. | U3nyuaTenbHast CiocOOHOCTD TBEPABIX TeJl U METO/IbI ee orpefiesieHus. PafyualiuoHHbIH

MeTo/l. MeToi pery/sipHOro TEIJIOBOI'O PeyKrMa. MeTo 1 HarpeBaHusI C IIOCTOSIHHOM




CKOPOCTBHO

50. | OcHOBBI pacueTta TeryiIooOMeHa U3/TyueHreM MeKy H3/Tydarolrieid U MOTJIoIAroIel cpejoi
Y TIOBEDPXHOCTSIMU HarpeBa TeTlyio0OMeHHBIX YCTPOUCTB

51. | ®u3nuecKas MpUpo/ia TemIoBoro usnydenus. Kinaccudukaiysi TOTOKOB U3TyUYeHUsI

52. | ®opmyna [lonsika. MHTerpasbHble U CrieKTpaibHble XapaKTepPUCTUKY SHepPIuy U3/1yUYeHUs:
TMOTOK, IJIOTHOCTb NTIOTOKA ¥ MHTEHCUBHOCTb U3Ty4YeHUsI

53. | M3nyyeHue peasibHBIX TeJl, HlealbHble Tesia. 3aKOHbI W3/TyueHHst abCO/IFOTHO YepHOTO Tesia

54. | 3akonbl Jlamb6epTa, Kupxroda, nousrue quddy3Hol MOBepXHOCTU U3TyUYeHUsl U CEPOro
Tena

55. | JlyuucTbiii TeriooOMeH B 3aMKHYTOM CHCTeMe CephIX TeJsl, pa3/ie/ieHHbIX JhaTepMUUHON
cpefion

56. | JIyuucTbiit TerooOMeH Mex 1y AByMsi Oe3rpaHUUYHBIMU T7IaCTUHAMU; TeJIOM U 000/104KOM;
5KpaHUpOBaHUe U3/Ty4YeHUs]

57. | TeopeTrnueckre OCHOBBI COBPEMEHHBIX 30HA/ILHBIX METOJJOB pacuéTra TeryioooMeHa
v3/lyuyeHueM. VIHTerpasbHble ypaBHEHUS U3/TyUYeHUs]

58. | IIpubKeHHBIM pacyeT JIyUUCTOTO TeriooOMeHa B 3aMKHYTOM CHUCTeMe TeJl, pa3zie/ieHHbIX
W3/TyYaroIle-TIoT/IONIAIOIEeH cpe/ioi (cepoe MPUOJIKEHHUE)

59. | PacuéTt TeryiooOMeHa B CHCTeMe THUTIa «Ta3 B 000/10UKe»

60. | 3akoH Byrepa. OripesiesieHue TOTJ/IO[aTe/ILHOM CITOCOOHOCTH U CTeIeHH YepHOTHI Cpefibl
(TIpOAYKTOB CrOpaHMsl)

61. | TloHATHE 0 MeTO/[aX pacuéTa CJIOKHOTO TeryiooOMeHa (paiialiOHHO-KOHIYKTHBHOTO U
PaZiMalMOHHO-KOHBEKTHUBHOT0).

62. | Jlomo/HUTebHBIN pacxo/ TeIJIOThl Ha HarpeB HApY>KHOT'0 BO3/1yXa CBSI3aHHOTO C
MHOUIbTPaLMel, ¢ MOCTYIJIEHUEeM OXJIa)KAeHHbIX MaTepraioB U TPaHCIIOPTa

63. | TeruioBbiieNIeHYsI B TIPOU3BO/CTBEHHBIX, KHJIbIX, OOI[eCTBEHHBIX U aJIMUHUCTPAaTUBHO-
OBITOBBIX IMOMEIEHHSIX

64. | Teruio, mocTyMaroIIee C COTHEUHOU paguanyei. TeryioBoii 6anmaHC /7151 XOJI0JHOTO U
TEIJIOro Mepro/oB. BeiiesieHusi Bjaru B IoMelleHUsIX. Byia)KHOCTHBIHM OalaHC MOMeIeHUi

65. | LleHTpanbHble U MeCTHbIe CUCTeMbI OTOIIeHUs1. Kiaccudukaiysi, TeXHUKO-3KOHOMUUeCKHe
MOKa3aTe/y LIeHTPa/IbHbIX M MECTHBIX CUCTEM OTOI/IeHUs. [JOCTOMHCTBA U HeZJOCTaTKU
CUCTeM OTOILIeHHS.

66. | I'paBUTaLIMOHHBIE M HACOCHBIE CUCTEMBI BOJISTHOTO OTOIUIeHUs. PacueT BOASHBIX CUCTEM
OTOILIEHUS

67. | IlapoBble cUCTeMbI OTOIJIEHUS] BBICOKOTO M HU3KOTO JlaB/IeHUsI U UX pacyeT

68. | Bo3ayIiHele cCTEMBI OTOTIIEHUS U IX pacueT. DyieMeHTbl 000py/10BaHUSI L{eHTPabHBIX
OTOTMUTENIbHBIX CHUCTeM (HarpeBaTesibHbIe MPUOOPHI, paCIIMPUTe/bHbIE COCYAbI U AIP.)

69. | Pacuet 1 mo100P COBPEMEHHBIX OTOMUTE/ILHBIX MPHUOOPOB

70. | BO3MOXXHOCTU UCTIOTb30BaHUsT COTHEUHOM SHEPTUH, IPYTUX BO300OHOBIISIEMbIX HICTOUHHUKOB
JLIs1 OTOTI/IEHUS] UHAWBU/ya/IbHBIX 3[JaHUN

71. | CucTeMbl BEeHTWISILMU MPOMBIIIIEHHBIX 3[jaHUM 1 nomelljeHui. Knaccudukaiys cucrem
BEHTUISLIUU

72. | BnusiHue BpeHbIX BblJe/IeHUI Ha (PU3HOJIOTHIO M CAMOUYBCTBHE IIepCOHaza 1 Ha
TeXHOJIOTUI0

73. | Metozpl 60pr0BI € BpeiHBIME BblfesieHUssMU. HOpMBI 11 pacueT HeoO6X0ArMOro
BO31yXx000MeHa B TIPOM3BO/ICTBEHHBIX U CYKeOHBIX MOMeLeHUsIX

74. | YpaBHeHusi TeruvioBoro OamaHca W Terionepefaud.  CpeaHenorapuMHUecKui
TeMIlepaTypHbIA Harop.

45. | Bugpl TeruioHOCHTeNeN U MX XapaKTepUCTUKA: BOJa, BO3AYX, AbIMOBBIE rasbl,
BbICOKOTEMITepaTypHble OpraHuyecKye TerI0HOCUTeH!.

76. | TensmoobMeHHBIe ammaparkl “Tpyda B Tpybe” (pa360pHble 0/[HO- U MHOTOTIOTOYHEIE).

77. | IlnacTvHYaThle TeryI00OMeHHUKHU pa300OPHOTO THIIa.

78. | IloBepounsiii pacuetr TA: Teruionepesaya 06e3 W3MeHEHHsI M C MU3MEHEHHEM arperatHoro




COCTOAHMHA.

78. | KoHcTpyKkumy pereHepatyBHbBIX TA M yCTaHOBOK (TUITBI HACA|0K, pereHepaTopbl C
HeToBMKHOM, Tajlarolilel ¥ Bpalljatolllel HacaZiKom).

79. | Bnaxsbpiii Bo3ayx. IToHSATHe TlapaMeTpOB BJIQXKHOTO BO3Ayxa (BIaKHOCTH abCOIOTHA,
OTHOCHUTeJIbHAsA, BJIarOCO/ep)KaHWe, SHTa/bIUA, IJIOTHOCTb, TeMmIlepaTypa I0 CyXOMy U
MOKPOMY TEPMOMETDY).

80. | OpocurenbHbIe TeTUIOOOMEHHUKY CMellieHus (TT0/ble, KaCKaZiHble, C HacaJKoM, CTpyHHbIe

KOMIMAKTHBIE).

N

v
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6.3 YueOHO-MeTOAMUECKOE 00ecreueHre CaMOCTOSTe/IbHOM PadoThI
JIuTeparypa:

Areee  M.A. TemnnomaccooOMeHHble TIPOLIECCHI W YCTAaHOBKWA  MPOMBIILJIEHHOU
TeTUIOTEXHUKHU [DJIeKTPOHHBIM pecypc]: yueOHoe Tmocobue pJisi CTYJeHTOB BY30B,
obyuaromuxcs 1o HampaBieHuto 13.03.01 «TeruiosHepreTvka U TeIJIOTEXHUKa» BCEX
dopm obOyuenusi/ AreeB M.A., MpakuH A.H.— DOJeKTPOH. TEKCTOBbIe JaHHbIE.—
CapatoB: Au Ilu 3Op Memma, 2018.— 229 c— Pexum [jocTymna:
http://www.iprbookshop.ru/70284.html.— 3B5C «IPRbooks»

Anppeer B.B. TeruiotexHrka [OneKTpoHHbIN pecypc]: yuebHnuk/ AHpeeB B.B., Jlebeznen
B.A., CriecuBrieB b.1.— OnektpoH. TekcToBble faHHble.— CI16.: HarpioHambHbIM
MHHepanbHO-ChIPbeBOM YHUBepcUTeT «['opHbIi», 2016.— 288 c.— Pexxum focTymna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

PacueT TemnoBbIX MPOL[ECCOB ¥ YCTAHOBOK B MPUMepax M 3ajauax [ D/IeKTPOHHBIN pecypc]:
nipakTUKyM™/ [lanaii B.B., Muxatinos A.I'., Batpakos I1.A., Tepebunos C.B., CinoboauHa
E.H..— D7eKTpoH. TeKCToBble JlaHHble.— OMCK: OMCKHI roCyJapCTBEHHbIA TeXHUUYECKUI
yHuBepcureT, 2015.— 120 c.— Pexxum goctyna: http://www.iprbookshop.ru/58098.html.
— 3BC «IPRbooks»

7. OueHouHble CpeACTBa

7.1 BOHPOCLI K IIepBOMY TeEKYILIEMY KOHTPOJIK0 OCBOCHHUA JUCIIUIT/THHDbI

3akoH Dypre. KoadduimeHT TeryionpoBogHoCcTU. Ko3ppuiipeHT TenaonpoBogHOCTH
ra3oB U XXUJKOCTeU

JuddepeHiiasbHOe ypaBHeHYe TEJIONPOBOJHOCTH

YcnoBusi 0IHO3HAYHOCTH UK KpaeBble yCJIOBUSI TEIJIONPOBOJHOCTH. TeronpoBoJHOCTb
TIPYU CTaL[MOHAPHBIX YCIOBUSAX

TennonpoBoAHOCTb OAHOCTOUHOW, MHOTOC/IOMHOM, TJIOCKOU LIWJIMHJPUYECKON U
cheprueCcKOU CTeHOK NPY I'PaHUYHBIX YC/I0BUSAX 1 poja

TernsioBasi IPOBOAUMOCTb CTEHKU. TerioBoe TepMUUeCKOoe COTPOTHB/IEHUE

OxyaxkieHve, HarpeBaHve HeorpaHUUeHHOW I/IaCTHUHBI, AIUH/PA U 11apa IPYU FPaHUYHbIX
ycaoBusx 1,2,3 pona

Tenionepesiaua yepe3 OJHOC/IONHYI0 U MHOTOCJIOMHYIO LIWJIMH/PUYECKYIO CTEHKY
[TosnHOe TepMUUeCKOe COTIPOTHB/IeHUe Terionepesaun. [lepesaua TenaoTel uepes
LWIMHPUUECKYIO CTEHKY

JIuHeliHOe TepMHYeCKOe COTIPOTUBJIeHKE TeryionepeAaun. Kputuueckuii AuaMmeTp
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LWIMH/PUUECKON CTeHKH

[Tepenaua TenaoThl Yyepes I1APOBYIO CTEHKY.

O060011LeHHBIN MeTOo/] pellieHus 3a/1au TeMJIONPOBOJHOCTU B TJIOCKOM, LIMTMHAPUYECKON U
11aPOBOM CTeHKax

Tenuionepefaua MeXxly ABYMSI )KUIKOCTSIMU Uepe3 pa3ze/sitolyi0 UX CTeHKY
Tennonepesaua yepe3 MI0CKYI0, LIWIWHAPUUYECKYTO, ChepruuecKyro 1 opeOpeHHYI0 CTeHKH.
KoadduimenT Tenonepenaun

[TyTy nHTeHCU(UKaLWK TerionepeAaun. VIHTeHcHbuKaLus Terionepeiayu myTeM
yBe/InueHUs Ko3(ppuiirieHTa TenionpoBOAHOCTH

TennonpoBogHOCTH B cTepskHe (pebpe) MOCTOSIHHOTO ITOTIEPEYHOTO CeUeHMsl.
JuddepeHiiiasbHOe ypaBHEHYE U €r0 pelleHne

OpebpeHne OBePXHOCTH HarpeBa Kak Crocod nHTeHCH(UKaIMK MpoLjecca Terionepeayn
Tenoniepejaua yepe3 pebpUCTYIO MIOCKYHO cTeHKY. Koadduument sddekruBHOCTH pebpa
TennonpoBofHOCTH KPyTJIoro pebpa MoCTOsiHHOM ToMIMHbL [ToprcToe oxakaeHe
TI7IaCTUHBI

TenonpoBoJHOCTb OJHOPOJHOIO LIWIMHJPUYECKOro cTepkHs. IlepeHoc TemyioThl MO
TernsioBoil MOTOK C MOBepXHOCTU cTepykHs (pebpa). TernaonpoBoJHOCTh LUIMHPUUYECKON
CTeHKH, CcTepkHIO (pebpy). TemoBasi m3onsius. Kputnueckuili AuameTp TerioBOM
n30/s11u. Bb160p 3¢ deKTUBHO M30JISLUY 10 €€ KpUTUYeCKOMY ANaMeTpy

AHanuTHUeCcKoe OnvcaHue Ipoliecca HeCTallMOHApHOM TeIlIONPOBOLHOCTH
OmnpefeneHre KOIMYeCTBa TEIJIOThI, OTJaHHOTO IJIACTUHOM B MIPOLIeCCe OXJIaXKIeHUs
OxnaxjeHve (HarpeBaHue) 6eCKOHEUHO [JIMHHOTO LuuHpa. OnpeziesieHre KOMUeCTBa
TeIJIOThI, OTJaHHOI'O LIJIMHZPOM B IIPOLiecCe OXJIaK[eHusI

OxnaxkzeHre (HarpeBaHue) Tesl KOHEUHbIX pPa3MepoB. PerysisipHblil peXXyUM OXJl1ax | eHUs
(HarpeBaHus) Ten

[TpubmKeHHBIE METOZBI peLlieHrs 3a/jau TeTIONPOBOJHOCTHU. VlccieioBaHye TTPOLeccoB
TEeI/I0NIPOBOAHOCTH METOZ,0M aHa/IoTui

OcobeHHOCTH MepeZiaur TEMJIOTHI TPU B3aUMHOM KOHTakTe JByX Tesl. KoHTakTHOe
TepMHUUeCKoe CONpoTHB/eHUe. HecTaliuoHapHbIi NpoLiecC Tera0NnpoBOAHOCTH
KoHrakTHbIi TermoodmeH. OCHOBHOM 3aKOH KOHBEKTHBHOT'O TeTyiooOMeHa. Y paBHeHHe
HrerotoHa-Puxmana. KoadduupmeHT Terootaaun

MuddepenrmanbHble ypaBHeHus TerioobmeHa: HaBbe-CTOKCa - ypaBHeHHe JBIKEHUS
BA3KOM XuaKocTH, Dypbe — Kupxrodda- ypaBHeHre TemyIoNpoBOJHOCTHU /I TIOTOKA
JBYDKYILLENCS )KUIKOCTHU. Y DaBHEHNe SHepruu. Y paBHeHHe CIUIOLIHOCTU. Y CJIOBUS
OZIHO3HAUHOCTH

I'mpposyHaMUUeCKUH Y TeryIOBOW NOrpaHUuHbIe C/I0W. Y CJIOBUS NIPUIUIAHNS. Y DaBHeHHe
TeIJIOOTauu

'uapoarHaMUYeCKWi TOrpaHUYHbIN c10M. TeryioBoi morpaHuyHeId cioi. TypOyeHTHbIHI
I1epeHOC TeIIOThI ¥ KOJIMYeCTBO [BUKEHUS

[TonsiTvie 0 MeToZle aHa/M3a pas3MepHOCTeli Teopyuy nofobusi. KpurepuanbHble ypaBHEHUS.
du3MYeCKUi CMBIC/T OCHOBHBIX KPUTEPHEB TIOA00us

Yucno Hyccenbra. Yucno Pelinonbaca. Uncno Iekne. Yucsno 'pacroda. Yucno Siinepa.
Yucno [IpangTias

YcnoBust nofo6us ¢pusnuecknx nporeccoB. Metoz pa3mepHocTeil. MojenupoBaHue
TIPOLIECCOB KOHBEKTUBHOI'O TEIJI00OMeHa

OCHOBHBI€ TI0JI0’KEHHSI TeTIO0TJauu IPU CBOOOZHOM ABKEHUH KUJKOCTH
TerniooTaua NpY BBIHYKJEHHOM JBM)KeHUH KUAKOCTU. Teriootjaua npy cBo60HOM
JBWKEHUH OKOJIO TOPHU30HTAIBHOM TPyOBbl, B OrpaHMUeHHOM TIPOCTPaHCTBe

TeniooTaua NpyU BbIHYK€HHOM NIPOZ0/IbHOM OMbIBaHMH TVIOCKOM MTOBEPXHOCTH.
KosdduiuenTs! Tennootaauu

[ITapoBble ¥ rOpY30HTa/IbHBIE LIWIMHAPUYECKUe MPOCIOKKH. TeriooTjaua npu
eCTeCTBeHHOM KOHBeKLMM. TeruiooTjava Ipy W3MeHeHWH arperaTHOro COCTOSIHUS
BerjecTBa. TeryiooOMeH NpU KOH/I€HCAL[UK TIapOB



36.

37.

38.

39.

40.

41.

TernoBo# MOTOK. [II0THOCTE TET/IOBOTO MOTOKA. TeriooTAava nmpy JaMUHAPHOM
TIOrPaHIYHOM CJI0e

Anpokcumanyst mpo¢usis TeMrepatypsl. [lepexo JaMUHAapHOTO TeueHHs B TypOy/ieHTHOe
TennooTava npu 1aMUHAPHOM pekuMe. TeryiooTaua Mpy BsI3KOCTHO-TPaBUTALMIOHHOM
pexxume. TerooTaua npyu TypOy/neHTHOM pexxrMe. TeryiooTaua Mpy repexofHOM
peXXume

Ternootaua B Tpybax HEKPYTJIOTO TMOTIEPEYHOT0 ceueHUs. TerooTjaua B U30THY ThIX
Tpybax

TernooT/aua B 11epOX0BaThIX TPyOax TernooTaaua Mpy MOMepeyHOM OMBIBAHUH ITyUYKOM
Tpy0. XapakTep TeueHUs )XUIKOCTH B ITyUKe.

Terioo0MeH TpY KOHAEHCALMKM YMCTOTO MMapa. Bupl KoHAEHCaLUH

Oo0pa3sery 6u/1eTa K NEPBOMY TeKylleMy KOHTPOJIK) 3HAHUH 0 JAUCHUILIHHE

T'PO3HEHCKUI TOCYIAPCTBEHHBIV HE®TAHOM TEXHUUYECKU YHUBEPCUTET
HWHCTUTYT SHEPI'ETUKH
KA®EJIPA "TENIJIOTEXHUKA U I'I/IPAB/INKA"

Bbunaer Ne 1

I mekywjuii KOHMPO/1b 3HAHUU

IucturuivHa «TeryioMaccooOMeHHBIe TPOIeCChl SHEPTeTUKH, METO/IbI pacueTa»
CemecTtp - 2

3akoH Pypre. KoadduumeHT TennonpoBogHocTU. KOs duiieHT TenaonpoBoAHOCTH ra3oB
U JKUJIKOCTeH

OpebpeHue MOBePXHOCTH HarpeBa KakK Crocod nHTeHCU(UKaIMY TpoLiecca Terionepeaunt

KoHTakTHbI TerioodMeH. OCHOBHOM 3aKOH KOHBEKTUBHOT'O TeTyiooOMeHa. Y paBHeHHe
HetoToHa-Pruxmana. KosdduimeHT Tennootaaun

3aB. Kadeapoii
«TenyoTexHUKa U rUpaB/IvKa» P.A-B. Typnyes

w

7.2 BOHPOCBI KO BTOPOMY Te€KyLIleMY KOHTPOJ/II0 OCBO€HHUA JUCIIMIIVIMHbI

TepMHueckoe CONPOTUB/IEHKE TIepe/jaud TeIUIOThl. TepMUUecKoe CONPOTHB/IEHUE MJIEHKU
KOH/leHcaTa OT peXXrMa TeueHUs

TenioBOM MOTOK MPU KOH/IeHCAL|MK Napa.

KonpieHcalys ABWKYILErocs ¥ Hero/IBHXKHOT'0 rapa

TernyioobMeH MpH MIeHOUHOW KOH/IeHCaLK Hero/IBUKHOTO Tapa

TypOyneHTHOe TeueHe MJIEHKW Ha BEPTUKAIBHOM cTeHKe. TeryioobMeH Npy I7IeHOYHOM
KOH/IeHCalliK JIBWXKYILero rapa BHYTpU TpyO

JlamMyHapHOe TeueHue IJIeHKU KOH/leHcarTa.

TeryiooOMeH Tpy KarielbHOM KOHAeHcalliy Tapa.

OcCHOBHBIe 33/1auy TeryI00OMeHa NPy KOH/IeHCAL[UH Tlapa

3akoH cmertenust Buna. 3akoH Credana-bosbiimana. 3akoH Kupxroda. A6comoTHO
yepHoe Teso. V3yuarenbHasi CloCOOHOCTB TBEP/BIX T/l M METO/IBI ee OTIpe/ie/ieHust
3akoH KocuHycoB Jlambeprta. Ternoo0MeH U3Ty4eHHeM CUCTEMBI TeJl B aOCOJTFOTHO
MpO3pauvHoOM cpejie

W3nyyarenbHasi CHOCOOGHOCTH TBEP/BIX TeT U METO/bI ee oripe/iesieHusi. PaialiioHHbIN
MeToZ. MeTo/ pery/sipHOro TerjioBOro pexxuMa. MeTo/; HarpeBaHUsl C IOCTOSIHHOM
CKOPOCTBIO

OcHOBBI pacueTa TeryiooOMeHa U3/TyueHreM MeKy U3/Tydarolieid U MoTJIoIaroIel cpeioi
Y TIOBEPXHOCTSIMU HarpeBa Terjio00MeHHbBIX YCTPOWCTB
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dusnyeckas NpUpoja TeraoBoro usayueHus. Knaccugukaiys noTokoB U3/lyueHust
®opmyna Ilonska. VHTerpanbHble U ClIeKTpa/ibHble XapaKTePUCTUKY SHEPIUU U3/TyUeHUs:
MOTOK, TVIOTHOCTb TTOTOKA ¥ UHTEHCHMBHOCTh U3/1y4YeHHUs

V3nyueHne peanbHBIX Te, UeanbHbIe Tesa. 3aKOHbI M3Ty4eHHs abCOTFOTHO YepHOTO Tesia
3akonsl Jlambepra, Kupxroda, monsrue auddy3Hoi MoBepXHOCTH U3/TyUeHHUsI U CEPOTO
Tesa

JlyuncThiii TeryioobMeH B 3aMKHYTOM CHCTeMe CepbIX TeJsl, pasZie/ieHHbIX AhaTepMUUHOM
cpezpou

JIyuuCThIiA TEII000MeH MeXy ABYMsI Oe3rpaHUUHBIMU TUIACTHHAMU; T€JIOM U 000JI0UKOW;
5KpaHUpOBaHUe U3/Ty4YeHus

TeopeTnueckrie OCHOBBI COBPeMeHHbIX 30Ha/IbHBIX METO/IOB pacyéTa TersjioobMeHa
usnyvyeHveM. VIHTerpaabHble ypaBHEHUS U3/TyUeHUs

[TpubMKeHHBIN pacueT JIyYUCTOro TeIyIooOMeHa B 3aMKHYTOM CUCTeMe TeJl, pa3fie/leHHbIX
W3/TyYaroll[e-TIoTJIoMIakoIel cpefjoi (cepoe MpUO/IFKeHHe)

PacuéT TersiooOMeHa B cucTeMe THIIa «Tra3 B 000/10uKe»

3akoH Byrepa. Onpe/iesieH1e MOT/I0aTeTbHOM CTIOCOOHOCTH 1 CTeTIeHH UePHOTHI CPe/ibl
(MpoAyKTOB CropaHus)

[TonsiTie 0 MeTOZax pacuéra C/I0KHOTO TerooOMeHa (pavaliOHHO-KOHAYKTHBHOTO U
paJivalOHHO-KOHBEKTUBHOI0)._

JlonoyTHUTe NbHBIN pacxo/, Terna0Thl Ha HarpeB Hapy>kKHOT'0 BO3/jyXa CBA3aHHOIO C
VH(UIbTPaLMen, C TOCTYIUIEHHeM OXJ/IaKeHHbIX MaTepuaioB U TPaHCIopTa
TennoBeiAeneHUs B IPOU3BO/ICTBEHHBIX, JKUMbIX, O0IIeCTBEHHBIX U aJMUHIUCTPAaTUBHO-
OBLITOBBIX MOMeIL[eHUSIX

Teruio, MoCTyTaroIIee C COJTHeUHOW pafuauyent. TerioBoii 6amaHC 7151 XOJIOAHOTO U
TeTuIOro MepyuoioB. BriiesieHus Blaru B roMeltieHusIx. Bia)kHOCTHBIN GanaHC oMelleHui
LleHTpasibHbIe U MECTHbIE CUCTeMbI OTOIIeHus1. Knaccudukaiiys, TeXHUKO-3KOHOMHAYeCcKHe
MOKa3aTe/y LIeHTPaJbHbIX U MECTHBIX CUCTEM OTOI/IeHUs. [J0CTOMHCTBA U HeZJOCTaTKU
CHCTEeM OTOI/IeHUSI.

['paBUTALIMOHHBIE U HACOCHBIE CUCTEMBI BOASHOIO OTOI/IeHUs. PacueT BOASHBIX CCTeM
OTOTJIEHUS

[TapoBble crcTeMbl OTOIIEHHS BBICOKOT'O M HU3KOI'O JIaB/IeHUsI U UX pacueT

Bo3ayiHble cucTeMbI OTOTIEHHST 1 X PacyueT. J7eMeHThl 000py/A0BaHKS LIeHTPaTbHbBIX
OTOIHUTE/IbHBIX CHUCTeM (HarpeBaTe/ibHble MPUOOPHI, PaCIIUPUTeTbHbIE COCYAbI U AP.)
PacueT 1 o/160p COBpEMEHHBIX OTOIUTE/ILHBIX TTPUOOPOB

B03M0KHOCTH MCIO/Ib30BaHUSI COJTHEYHOM SHEPruH, APYTruX BO30OHOB/IsIEMbIX UCTOUHHUKOB
[J1s1 OTOT/IEHUSI MHAWBUYabHbIX 3[aHUN

CucTeMbl BEHTU/SILIUM TTPOMBIIIIEHHBIX 3[,aHUK 1 ToMelleHni. Knaccugukanys cucrtem
BEeHTWISILIUU

Knaccudukaryst ternoobMeHHbIX arrapatos (TA).

YpaBHeHuss TermioBoro OamaHca u  Tersonepefaud.  CpeaHenorapuMUyecKyit
TeMIlepaTypHBbIi Harop.

[TpsAMOTOK, MPOTHBOTOK, CJIOXKHBIE CXeMBbI [IBH)KEHHS TEIJIOHOCHUTEIeH.

KOHCTPYKTOPCKUIA 1 TIOBEPOUHBIH TEIJIOBbIE pacueThl peKyIiepaTUBHOTO TeIyI000MeHHHKa.
CpaBHeHue NpsIMOTOKA ¥ IPOTHBOTOKA.

'uapaB/MuecKoe COMPOTHB/IEHNE TeTIO0OMEHHBIX araparos.

Bujpl TeroHocHTe el U UX XapakTepuCTHKa: BOJa, BO3yX, bIMOBbIE ra3bl,
BBICOKOTEMIIEpAaTypHbIe OpraHu4yecKue TerJIOHOCUTEe/M, MUHepaJbHbIe Mac/a,

Bri6op ckopocT# TerioHocHuTesneii. [ToHsiThe 0 pacuéTe CMeCUTeNbHBIX TENJI000MeHHUKOB
Y 0 pacuéTe pereHepaTUBHbBIX TEIIO0OMEHHBIX arrapaToB.

Merto/vKa TernyoBoro, KOHCTPYKTUBHOrO pacueTa. Buzpbl pacuetoB TA (TernsoBoH,
KOHCTPYKTHBHBIU, TU/IPaBINUeCKUNA, TPOYHOCTHOM).

MeTo/MKa TeryoBoro, KOHCTPYKTUBHOr0 pacueTa. OnpeziesieHre KOHCTPYKTUBHBIX
pa3MepoB: KOJIMYeCTBO TPyO, pabouast yivHa TpyO, pacCTOsTHIE MeXXy TPyOHBIMU
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Termoo6meHHbIe anmapaTsl “Tpyba B TpyOe” (pa3bopHbie 0HO- ¥ MHOTOIIOTOYUHBIE).

[TnacTuHUaTHIE TeTIO0OMEeHHUKY pa3bopHoro Tura. OnpeseneHrne KOHCTPYKTUBHBIX
pa3MepoB (TI01L[a/Ib CeueHus KaHasla, YUC/I0 KaHasloB, TUIOIa/ib TOBEPXHOCTU
TerI000MeHa OZJHOM MJIaCTHUHBI

OnpepesieHre KOHCTPYKTUBHBIX pa3MepoB: JaMeTp 3MeeBUKa, JuamMeTp TpyObl 3MeeBUKa,
1ar MeXxly BUTKaMu, YMCJI0 BUTKOB 3MeeBUKa, BbICOTa 3MeeBHKa.

[ToBepounblii pacyetr TA: Teruionepesava 6e3 W3MeHeHHSI U C U3MEHEHHEeM arperaTHoro
COCTOSTHUSI.

Metog 3¢ddektrBHOCTH. OrmpeiesieHHe KOHCTPYKTMBHBIX pa3MepOB KOXKyXOTPYOHBIX,
TJIaCTUHYATBIX, 3MEEBUKOBBIX TEI/IO0OMEHHHUKOB.

PacueT U/IMHAPUYECKUX COCY/IOB.

PacueT Ha MPOYHOCTD BBIMYKJ/IbIX JHUIL U KPbILIIEK.

PacueT (iaHIeBBIX COeMHEHMN. PacueT TpyOHBIX PEIIeTOK.

Pacuet najieHuii faBieHus Ha TPeHUe, MeCTHbIe COMPOTUB/IEHUS], YCKOPeHUe MOTOoKa.
KoHcTpykimu pereHepaTuBHbIX TA U yCTaHOBOK (TUIIbl HAacaZloK, pereHepaTopbl C
HETO/BWKHOM, MaZlatollel U Bpaljarolleld HacaKOn).

TernoBol KOHCTPYKTUBHBIA pacyeT pereHepaTHBHBIX TeIJIO0OMEHHMKOB. ATMIapaThl C
KUTISLLM CJIOEM.

Bnaxkubiii Bo3ayx. IloHsiTMe mapaMeTpOB B/IaXXKHOTO BO3jyXa (BIa’KHOCTb abCOJIFOTHas,
OTHOCUTeJIbHAsI, B/Iar0oCO/ep>KaHWe, SHTAJIbIMS, MJIOTHOCThb, TeMIlepaTtypa Io CyXoMmy U
MOKpPOMY TePMOMETDY).

HNuarpamma h-d. V3o0pakeHHe OCHOBHBIX TIpOLIECCOB Ha Juarpamme h-d (Harpes,
oxJIaXK/ieHue, CMellleHUss  BO3/lyXa  pa3MuUHOrO0  COCTOsIHUS).  KOHCTpyKLuM
TeTI000MEHHUKOB CMeIIIeHusI.

OpocuTesibHbIe TEMJIOOOMeHHUKN CMelleHus (TIo/ible, KacKaJHble, C HaCaJKOU, CTPYHHbIe
KOMIIaKTHBIE).

O6pa3sery 6u1eTa KO BTOPOMY TeKyIleMy KOHTPOJII0 OCBOeHHS AU CLIUII/IHHBI

T'PO3HEHCKW TOCYJAPCTBEHHBIN HE®@TAHOW TEXHUYECKUY YHUBEPCUTET
HHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEITVZIOTEXHUKA U T'H/JPABJ/IMKA"

Bbuner Ne 1

II mekywuli KOHMpPO./1b_3HAHUU

HOucuuruivHa:  «TeruioMaccooOMeHHbBIe TIPOLIeCChl IHEPTeTUKH, MeTO/bl pacueTa»

1 | TepMuyeckoe COTIPOTUBI/IEHNE TT€peJauU TETVIOThI. TepMuYeckoe COTPOTHUBIIEHUE TIJIEHKA
KOH/JIeHCaTa OT pe)KMMa TeueHUsI

2 | TloHsiTve 0 pacuéTe CMeCUTE/TbHBIX TeTJIO0OOMEHHHUKOB M O pacuéTe pereHepaTUBHBIX
TeTI00OMEHHBIX arapaToB.

3 | I'uapaBniMuecKoe CONMPOTUBIIEHHE TETIIOOOMEHHBIX arrapaToB.

3aB. Kadeapoii
«TenyoTexHUKa U rUpaB/IvKa» P.A-B. Typnyes

7.3 Bompochl K 3K3aMeHy M0 JucHuIinHe «TerioMmaccoo0MeHHbIe MPOIecChl

JHEPreTuKu, MeToAbl pacueTra»

1

TernyiooTfaua MpU  JlaMUHapHOM  pexxuMme.  Terjootfauya IpU  BSI3KOCTHO-




oo UTLh WDN

[H.
o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39
40
41
42
43
44

45

46

47

IPaBUTALMOHHOM peKUMe.
Tennootaava npu TypOysieHTHOM pexkume. TemniooTaua rnpy nepexoJHOM pPeKiMe.
Ternootaua B Tpybax HEKPYTJIOrO TIOTIEPEUHOTO CEUEHMSI.

TennooTaya B U30THYTHIX TPyDax.

TernooT/aua B 1IepOX0OBAThIX TPyOax.

TennooTaua Mpy BIHYKAEHHOM ITOTTIeEPeYHOM OMBIBAHHU OJJMTHOUHOMN KPYTJION TPYOBI.
Koaddurment Terootaaun. TeriooTaaua rpy rIONiepeyHOM OMBIBAHUH MTyYKOM TPYO.
XapakTep TeueHHs! )KUKOCTH B IyUKe.

OCHOBHBbIE TIOJI0XKEeHUSsI TeJI00Tauu NPy CBOOOZAHOM [IBHXKEHUU >KUAKOCTH.
Tennootnavya rpu cBOOOJHOM JTaMHHAPHOM U TypOy/IeHTHOM [JBIWKEHUH >KUIKOCTH
B/10JIb BEPTUKA/IbHOM MJIaCTUHBI.

TennooTaava pu cBOOOJHOM JBMKEHUH OKOJIO TOPU30HTATBHOM TPYOBI.

TernnoobMeH rpu CBOOOAHOM ABWKEHUH KUJKOCTH B OTPaHUYEHHOM IPOCTPAHCTBe.
TernnoobMeH B MPOCTPAHCTBe TOPU30HTAIbHBIX U BEPTUKA/IBbHBIX IIle/Iei.

[ITapoBble ¥ rOpY30HTA/IbHBIE LIUJTMHAPHUYECKHE TPOCTOUKH.

TennoobmeH mpy KOHZEHCALUHM YUCTOTO T1apa.

Bugel koHgeHcaumy. TepMyuyeckoe CONPOTUBIIEHYE TIepefjaud TeTvIOThl.

TepMuueckoe CONPOTUBI/IEHME IIJIEHKU KOHZIeHCaTa OT Pe)KuMa TeueHusl.

TenioBOM MOTOK MPU KOH/IeHCALMK 1apa.

KonpeHcauys ABWXKYILErocs ¥ Hero/BI)KHOTO Mapa.

TeryiooOMeH MpH MJIeHOUHOW KOH/IeH ALK Herlo/IBWKHOT'O Tapa.

TypOyneHTHOe TeueHye MJIEHKH Ha BEPTUKAIbHOU CTEHKe.

Terioo0MeH MpU TUIEHOYHOW KOHZEHCALIMU JBWXKYIIEro Tlapa BHYTpHU TPYyO.
JlamMyHapHOe TeueHUe IJIeHKU KOH/leHcarTa.

TeryiooOMeH Mpy KarielbHOM KOHAEeHCalliy Tapa.

OcCHOBHBIe 33/1au¥ TeryI000MeHa NPy KOH/IeHCAL[|K T1apa.

OCHOBHI Tporiecca TerjiooOMeHa U3/TyYeHHEeM.

Buzpl 1yuncTBIX TIOTOKOB. BeKTop usnyueHus.

3akoH [1nanka. 3akoH Penest —I>xuHca.

3akoH cMelrleHust Buna. 3akoH Ctedana-bosbiimana. 3akoH Kupxroda.

A6comoTHO yepHoe Teso. 3aKOH KocuHycoB JlambepTa.

TennoobmeH n3myyeHneM CHCTEMBbI TeJsl B aOCO/TIOTHO MPO3pPayHoOii cpefie.
W3nyyarenbHasi CIOCOOHOCTH TBEP/BIX Tl U METObI ee orpe/ieieHusl.

PaguanmonHsni Metoz. MeTog, pery/sipHOro TeruioBoro pexxuma. MeTog, HarpeBaHus C
TOCTOSTHHOW CKOPOCTBIO.

KonueHTparuonHas guddysus (Macchl). BeKTop MI0THOCTH [TOTOKA MacChl.

3akoH ®uka. Kosddunment auddysun. Tepmo u bapoauddysus.

Tepmo u 6apoanddy3us.

OuddepeniivanbHble ypaBHEHHUSI COBMECTHBIX MPOL[ECCOB MacCo- U Terjioo0MeHa.
IMucdy3roHHBIA TOrpaHUYHBIN C/I0H. AHA/IOTHS TIPOLIECCOB Macco- U TeryioobMeHa.
Huddysnonnsle ananoru uricen Hyccenbta u [lpanatis.

CoOTHOIIIeHUsT MaTepUaIbHOTO M SHEpPreTUUecKoro OanaHca i Mexxda3HOU IpaHuLbI.
Cryuaii monyrpoHuljaeMou MexxdasHol rpanuibl. @opmysia CtedaHa.

CredanoB noTok. Macco- 1 TeryiooOMeH NpH MCTIApeHUH B TIapOTa30BYIO Cpefly.

Macco- u TersiooOMeH Mpy KOH/IeHCALMK Tapa U3 1apora3oBoil CMecCH.

Knaccudukarms terioobMenHbix anmaparoB (TA). YpaBHeHHs TeruioBoro 0OamaHca H
Teryionepenaur. CpefHesiorapumMuyecKrii TeMriepaTypHbIM Harop.

[IpsAMOTOK, = TNPOTMBOTOK,  CJIOKHble  CXeMbl  [BWKEHMS  TellJIOHOCHUTeseH.
KoHCTpyKTOpCKMII ¥ TIOBEPOYHBIM  TeIUIOBble  pacueTbl  peKyIlepaTHBHOIO
TeryioobMeHHNKa. CpaBHEeHHe MPSIMOTOKA 1 TIPOTHUBOTOKA.

Bup1 TenoHoCcHUTe €M U X XapaKTepUCTHKa: BOJA, BO3AYX, JbIMOBBIE rasbl,
BBICOKOTeMIIepaTypHble OpraHryecKye TeryIOHOCUTeIH, MUHepa/bHble Macra,
MeTouKa TernioBoro, KOHCTPYKTUBHOr0 pacueta. Bupl pacuetoB TA (TernioBoi,
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KOHCTPYKTHBHBIU, FM/IpaBIUUeCKUNA, TPOYHOCTHOM).

MerTo/MKa TeryoBoro, KOHCTPYKTUBHOr0 pacueTa. OnpeziesieHre KOHCTPYKTHUBHBIX
pa3MepoB: KOMYeCTBO TPyO, pabouasi fyMHa TpyO, pacCTOsSTHYE MeXXAy TPyOHBIMU
pelIeTKaMy,

TeriooOMeHHbIe arnmapaThl “Tpy0a B TpyOe” (pa3dopHbie 0JHO- 1 MHOTOIIOTOUHBIE).
[TnactrHUaThIe TernI000MeHHUKH pa3bopHoro Tuna. OrnpezeneHre KOHCTPYKTUBHBIX
pa3MepoB (TUI01a/ib CeueHus KaHasa, YUC/I0 KaHaloB, MJI0La/ib [TOBEPXHOCTH
TeryiooOMeHa OZHOU T/IaCTHHBI

OmnpepeneHrie KOHCTPYKTUBHBIX pa3MepoB: [JuaMeTp 3MeeBHKa, JvaMeTp TpPyObl
3MeeBHKa, Il1ar MeXXly BUTKaMH, YMC/I0 BUTKOB 3MeeBHKa, BbICOTA 3MeeBUKa.
[ToBepouHnsbIit pacuer TA: Teromnepesaua 6e3 u3MeHeHUs1 U C U3MeHEeHUeM arperaTHOro
cocrossHus. KoHcTpykumy pereHepatMBHbIX TA M yCTaHOBOK (TWUIIBI  Hacagok,
pereHepaTopsl C HETIOABMXXKHOM, Tajjarollleld U Bpaljarolel HacaZKo).

PacueTr nuiMHAprUecKUx cocyoB. PacueT Ha MPOYHOCTH BBIMYK/IBIX JHULL U KPbILIEK.
Pacuet ¢iaHIIeBBIX coeJiHeHUI. PacueT TpyOHBIX peleToK.

Oﬁpa3eu 3K3aME€HAIJUOHHOI'0 ouiera no AUCHUIIINHE «TenyioMaccooOMeHHBIE
eccol U oﬁopy;mBaHue SHepPreTuKku, MeToJbl pacuera TeIn/ioMacco00MeHHBIX
eccoB»

I'PO3HEHCKWI TOCYIAPCTBEHHBIN HE®TAHOM TEXHUYECKU YHUBEPCUTET
HWHCTUTYT SHEPI'ETUKU
KA®E/IPA "TEIIVIOTEXHUKA U TH/IPABJ/IMKA"

Jucounimaa  «TeruiomaccooOMeHHbIe MTPOLIeCChl SHEPTeTHKH, MeTO/Ibl pacueTa»

Cemectp - 2
I'pyrnma 3TOT-23m

BWIET Ne 1
1. | TenmooTAa4a ipu cBOOOJHOM JBMKEHUH OKOJIO TOPU30HTATBHOM TPYOBI.
2. | 3akoH cMmertrienus: Buna. 3akoH CtedaHa-bosbiimaHa.
3. | CooTHOIIIEHHUs] MAaTePUATIBHOTO W SHEPTreTHUeCKOro OasiaHca it Me>K(ha3HOM rpaHUILIbI.
3aB. Kadepoit
«TernyioTexXHUKa ¥ TUPAB/IVKA» P.A-B. Typsyes

7.4 TeKyiuii KOHTPOJIb

Bomnpock! kK 1abopaTOPHBIM 3aHATHSIM

1. TenonpoBOAHOCTE IIPU CTALIMOHAPHBIX YCIOBUSX.

2. KospuipeHT TenaonpoBoAHOCTH.

3.KoaddurmenT rerooraaun pyu cBoO0JHON KOHBEKIUN (METO/] CTPYHBI).
4.TIporjec TeryiooOMeHa Ha TOPU30HTaIbLHOM TPYOOMpPOBO/e.
5.TennooTjaua py CBOOOHOM KOHBEKIIUH >KHAKOCTH.

6.TeryiooTiaua Mpy BbIHY>K/IeHHOW KOHBEKLIMU >KUJIKOCTH.




7. TernoobMeH Npu KOH/ieHcalyy TlapoB Terionepejaua pyu KOHBEKI[UU U 001yBe CTEpPIKHS.
8.Ternionepeiaua Mpy KOHBEKL[UK U 00/[yBe paJuaropa.

9.Tenionepesiayua rMpy KOHBEKLIMK U 00/1yBe 11apa.

10.Teronepesaya rpy KOHBEKLMU U 00/1yBe I/IaCTHUHBI.

Bonpochl K NpaKTHYeCKHM 3aHATHAM

1.0cobeHHOCTH TIepe/jauy TeTUIOTHI TIPY B3aMMHOM KOHTAaKTe [IByX Tesl. KoHTakTHOe
TepMUYecKoe CONpoTHB/eHre. HecTallioHapHBbIi NPOL{eCC TerI0NPOBOAHOCTH.

2.®u3nYeCcKril CMBIC/I OCHOBHBIX Kputepues rogobust. Uucno Hyccenvra. Uncno PefiHonb/ca.
Yuco I[Mekse. Unucso I'pacroda. Yucno Siinepa. Uwucso [Ipanaras. Y caoBus momoous
(13KYeCcKUx MpoLecCoB.

3.Tepmuyeckoe CONPOTUB/IEHHE Tepejayul TeIIOThI.
4. TepMuueckoe CONPOTHBIIeHHE IIJIEHKU KOH/leHCaTa OT pe)KuMa TeueHUsl.

5.M3nyueHre peasbHBIX TeJl, UjeasbHble Tesa. 3aKOHbI U3/1yueHHs: abCOMIOTHO UepHOro Tea.
3akonsl Jlambepra, Kupxroda, nonsarue auddy3Hoi moBepXHOCTH U3/TyUeHHs ¥ CepOoro Tera.

6.KoHCTpyKTOpPCKHT U TTOBEpOUHbIH TeTJIOBble pPacyeThl peKyTepaTUBHOIO Terjio00MeHHHKa.
7.CpaBHeHUe NPAMOTOKA U ITPOTUBOTOKA.

8.I'nzipaB/iueCcKoe COMpOTHB/IEHHE TeTI00OMEHHBIX araparosB.

9.Tennonepesaua uepe3 peOPUCTYIO MJIOCKYIO CTEHKY.

10.Koaddurpent sddekTrBHOCTH pebpa. TenmonpoBojHOCTb



7.4 OnucaHue NMoKa3sareseil 1 KpUTepHeB OleHUBAaHUSA KOMIIeTeHIIMH Ha pPa3/IMYHbIX 3Tanax ux ()opMUpPOBaHUA, ONMCaHHe IIKa/IbI OLleHHBaHMA.

Taomra 7
IInanupyemsbie pe3y/ibTaTbl 0CBOCHUS Kpurepuu oneHHBaHus1 pe3y/IbTaTOB 06yyeHns Haumenosanue
KOMIIeTeHI[HH MeHee 41 6aioB 41-60 6anoB 61-80 6a10B 81-100 6annoB OLIEHOYHOr 0
(Hey0B/IETBOPHUTE/IHHO) (YAOB/1€TBOPHUTEIHHO) (xopormo) (oT/1IMYHO) CcpeAcTBa

TTK-1. criocoOHOCTBIO MIAHUPOBATh U CTABMUTD 3a/laud UCC/IeJOBAHUS, BIOMPATh METO/IbI SKCIIEPUMEHTA/TbHON pab0Thl, MHTEPIIPETUPOBATh U MPEZICTaB/ISITh
pe3y/bTaThl HAYYHBIX UCC/IeI0BaHUM B BHle OTUETOB, pedepaToB, HAYUHBIX MyO/JIHMKAIMM U Ha TTyOIUUHBIX 00CYKAeHUSIX

3HaTh: OCHOBHbIE IIPaBU/Ia U METOZUKU
MOCTAHOBKU SKCTIePUMeHTa /1Sl UCCefloBaHUs
MpOL|eCCOB TeII00OMeHa, TeIJIOIPOBOAHOCTH 1
Terionepesjaum.

q)paFMeHTapHLIE 3HAaHUA

HemnosHble 3HaHUS

CdopmrpoBaHHEIe, HO
Cofiep>Kalljfie OT/e/IbHbIE
1pobesibl 3HAHUS

CcdopmupoBaHHbIe
CUCTEMATHUECKHe
3HaHUS

YMeTh: MCII0/Ib30BaTh U3yUeHHbIN MaTepran B
MpaKTHKe TelJI0TeXHUYeCKUX UCTIBITaHUN U
TeTIOMeTPHUH.

YacTuuHbie yMeHus

Henonxeie ymeHus

YMeHus No/HbIe,
IOTTyCKaroTCst HebobIIme
OILLMOKU

CcdopmupoBaHHbIe

YMeHUs

B]IHJ.'[ETL: CITIOCOOHOCTBIO MPOBOAWTL PACYETHL
TEIVIOBbIX ITPOLIECCOB I10 IMOJTy4YeHHBIM
MMPAKTUYE€CKHUM [JaHHBIM, pa3fesiss 3JIEMEeHTBI
TTIPOLIeCCOB TEeIJIOIIPOBOJHOCTHU, KOHBEKLINU U
M3/ TyUeHu .

YacTryHoOe B/ajieHue
HaBBbIKaAMH

Hecucremaruueckoe
TpyMeHeHe HaBBIKOB

B cuctematrueckomM
MNMPUMEHEHNH HABBIKOB
AOITyCKAKOTCA np06em)l

YcneiHoe u
CUCTEeMaTHUeCKOoe
TpuMeHeHe HaBLIKOB

Bonpocbl K pybesjicHbIM
ammecmayusim, 60npochbl
K Nnpakmuueckum
3aHAMUSIM, 60NPOCHI K
N1abopamopHbIM
3aHAMUSIM

ITK-2 cniocobHOCTEIO K pa3paboTKe MepONpUSITHI 110 COBEPIIeHCTBOBAHMIO TEXHOJIOTUH ITPOU3BO/CTBA; obecrieueHnto Oecriepe0oitHON paboTHI, PaBUILHON
SKCTITyaTaly, PeMOHTa U MO/iepHU3aLIMH1 SHepreTUYeCcKoro, TeMI0TeXHUUYECKOT0 U TeMJI0TeXHOIOTMUecKoro 060pyj0BaHus.

3HaTh: Cr0cobbI Nepejauu TeryioThl Ha TOC,
IADC, KOTe/TbHBIX YCTaHOBKAX, TETIO0OMEHHBIX
arrnaparax

®parmeHTapHble 3HaHUS

Hero/iHpIe 3HaHUA

CdopmupoBaHHbIe, HO
Cofiep>Kalljfie OT/ie/IbHbIE
1pobesibl 3HAHUS

CcdopmupoBaHHbIe
CUCTEMATHUECKHe
3HAHUSI

YMeTb: UCII0/b30BaTh I/IBYHEHHLII‘/JI MaTepHran
I[PpH TEXHOJIOTMYECKUX pacyeTax

TerI000MeHHOro 000pyA0BaHUs

YacTuuHble yMeHus

HenonHbie ymeHus

YMeHus No/HbIe,
oTTyCKaroTCst HebosbIme
OILLMOKYU

CcdopmupoBaHHbIe
YMeHUsT

Bonpocbl K pybesjicHbIM
ammecmayusimM, 80npochl
K Npakmuyeckum
3aHAMUSIM, 80NPOCHI K
1a6opamopHbIM
3aHAMUSIM.




BnageTs: MeTofaMu pacueTa TelIo00Tjauu B
Tpy6ax HeKpyIJ/Ioro MoNepeyHoro ceueHus, B
M30THYTHIX U LII€POX0BATHIX TPyDax;
MeTO/IMKaMH TeIJIOBOT'0, KOHCTPYKTUBHOT'O
pacueTa TerI000MeHHBIX alllapaToB Pa3/IMUHOTO
Ha3HaueHUs

YacTryHoe B/ajieHUe
HaBBbIKaAMH

Hecucremaruueckoe
TpyMeHeHe HaBBIKOB

B cucremaTnueckom
MIPUMEeHEeHUH HaBbIKOB
JIOTYCKArOTCsA TIPOOeIbI

YcnemnHoe u
CHCTEMaTUYeCcKoe
TpriMeHeHre HaBBIKOB




8. OCco0eHHOCTH peaM3alUuu JUCIUIVINHBI /IS HHBA/TU/I0B M JIKI] C OTPAHUYE€HHBIMH

BO3MO)XHOCTAMMH 310POBbSA

[7is ocyiecTBaeHUs TIPOLeAyp TeKYyIlero KOHTPOJIs YCIIeBaeMOCTU U TIPOMEXKYTOUHOM
aTTecTalid OO0ydYaroIMXCsl Co37aHbl (DOH/BI OLIEHOUHBLIX CpPeACTB, aAalTUPOBAHHbIE [JIs
VHBa/W/IOB M JIML] C OrPaHUYEHHbIMH BO3MOXKHOCTSIMM 370POBbSI U T103BOJISIIOIME OLIEHUTH
JOCTI)KeHHe MIMU 3allJIAHUPOBAaHHBIX B OCHOBHOM 00pa30BaTe/bHOW TpOrpamMMe pe3y/bTaToOB
o0yueHUst ¥ ypoBeHb CHOPMHUPOBAHHOCTH BCEX KOMITETEHIIMH, 3asB/IeHHbIX B 00pa30BaTe/IbHON
nporpamMe. ®dopma TIpoBefileHUSI  TeKyll[el aTTecTaluv sl CTy/IeHTOB-UHBAJIKOB
yCTaHaB/MBAeTCsl C YYeTOM WHAWBUAYaNbHBIX Ticuxodu3nueckux ocobeHHocTel (yCTHO,
NMMCbMEHHO Ha Oymare, NMUCHbMEHHO Ha KOMITbIOTepe, B ¢GopMe TeCTHpOBaHUS W T..). [lpu
TEeCTUPOBAHUM /i1 CJIAOOBUAAIIMX CTYJ€HTOB HCIIOIB3YIHOTCA (OHZBI OIIEHOUHBIX CPEJCTB C
YKpyIHeHHbIM IpudToM. Ha 9SK3amMeH TIpUT/aliaeTCsi COMPOBOX/AAOL[UN, KOTOPBIM
obecrieurBaeT TeXHUUECKOe COTIPOBOXKJEeHWe CTyZAeHTy. IIpu HeoOXOJUMOCTH CTy[eHTY-
VHBa/Uly Tpe/iOCTaB/IsIeTCs JOTIOTHUTe/TbHOe BpPeMsl /1Jisl MOATOTOBKM OTBeTa Ha 3K3aMeHe (KU
3auere). OOyuarolyecss C OrpaHUYEHHBIMH BO3MOXXHOCTSMH 37I0POBbSI U OOydUaromuecs
WHBa/INZBl 00€CTIeUMBAIOTCS TMeYaTHBIMA U 37IeKTPOHHBIMK 00pa3oBaTe/IbHBIMU pecypcaMu
(mporpammel, ydeOHBbIe mOCOOMSA [ CaMOCTOSITeIbHOH paboTel W T.A.) B dopmax,
a/lalTHPOBAHHBIX K OTPaHUUEHUSIM UX 3/10POBbsl M BOCTIPUSATHUS MH(POPMaLUK:

1) JJIsl UIHBAJTUZIOB U JIUL] C OTPAaHUYeHHBIMU BO3MOKHOCTSIMU 3/10POBbSI 0 3PeHHI0:

- ANA CJIenbIX: 33/laHUS [T BBITIOJTHEHWS Ha CeMHHapaX U MPAaKTUYeCKUX 3aHATHAX
oopMJIsIIOTCS pesibe(pHO-TOUeuHbIM 1IpudTOM Bpaiisis wiv B BUjle 3/1€KTPOHHOTO JOKYMeHTa,
JOCTYITHOTO C TIOMOII[bI0 KOMITBIOTEPA CO CIelMaJTu3UPOBaHHBIM TIPOTPAMMHBIM 00ecrieueHreM
JUTSL CJIETIBIX, MO0 3aUMTHIBAIOTCS aCCUCTEHTOM; TMCbMEHHBIE 3a/IaHus BBITIOTHSIOTCS Ha Oymare
penbedHO-TOUeuHbIM T1IpHdTOM bBpaiing wid Ha KOMIIBIOTEpe CO CIieldaTu3upPOBaHHbBIM
TIpOrpaMMHBIM obecTieueHreM Z1Jisi CJIeTbIX MO0 HaZIMKTOBBIBAKOTCS aCCUCTEHTY; 00YYaroLUMCS
JUIs BBITIOJTHEHUS 3aflaHUsl TIPU HEoOXOAWMOCTH TIPeAOCTaB/SeTCS KOMIUIEKT TMHUChbMEHHBIX
TIPUHA/IJIE)KHOCTEN 1 Oymara /i1l micbMa pesibeHO-ToueuHbIM mpUdTOM Bpatiis, KoMIibioTep
CO CreLyau3upPOBaHHBIM MIPOrPAMMHBIM 00eCIieueHUeM /ISl C/IETbIX;

- A c1aboBuaamux: obecneunBaeTcs WHAWBUYalTbHOe PaBHOMEDHOe OCBelljeHHe He
meHee 300 JrOKC; O0OydYarol[UMCs /i1 BBIMOJIHEHWS 3aZiaHUs TP HE0OXOAWMOCTH
TIPe/IOCTaBIISIeTCS YBe/IMUMBALOIIlee YCTPOKCTBO; BO3MOKHO TaK)Ke HCTI0/Ib30BaHKe COOCTBEHHBIX
YBEeJIMUMBAIOIIUX YCTPOMCTB; 3aZlaHUs /ISl BBITIOJIHEHHUS 3a/JaHui 0(DOPMIISIOTCS YBeTMUeHHBIM
mpudTOoM;

1) J/1s1 UTHBAJTUZIOB U JIUL] C OTPAaHUYeHHBIMH BO3MO>KHOCTSIMU 37J0POBbSI MO CJIYXY:

- AIA TJIYXHX " CJ'IaGOCJIBIIIIaIIII/IX: obecrieurBaeTcs HaJIMuKe BBYKOYCHHHBaDMEﬁ



anrapaTtypbl  KOJ/UIEKTUBHOTO  TI0/Ib30BaHUs, TMpPH  HEOOXOJUMOCTH  OOydaroIumcs
TIpeJIOCTaB/IsSIeTCS  3BYKOYCW/IMBAKOILAsl — amrapatypa  WHAWBUAYAJbHOTO  I0JIb30BaHMUS;
TIPeZIOCTABJISIOTCS YCIYTH CYPAOTePeBOUNKa;

- ISl CJIeTIOT/IyXHX JIOMyCKaeTCsl TMPUCYTCTBUE aCCUCTEHTa, OKa3bIBAlOIero yCIyrH
TUdIOCYpAOTepeBOAUMKa (TTOMUMO TPeOOBaHMH, BBITTO/IHSIEMBIX COOTBETCTBEHHO /ISl C/IETIBIX U
TIyXuX);

2) JUTSL JIALT C TSDKeJIBIMU HapyIIeHUsMU PeuH, TJIyXUX, C1adO0C/bIIAIIUX JIEKIUN U
CeMUHaphbl, IPOBOZIMMbIE B YCTHOU (popme, TIPOBOASTCS B MUCbMEHHOU (hopme;

3) JUIsl UHBA/IUZIOB U JIUL] C OTPaHUYEeHHBIMH BO3MOKHOCTSIMU 3/10POBbsI, UMEIOIIHUX
Hapyl1LeHUs OTIOPHO-/[BUTATe/IbHOTO arirapaTa:

- Ui WL C HapylIeHWsSMU OIOPHO-ABUraTe/NbHOTO arrapara, HapyIIeHUsIMH
JBUTATe/IbHBIX (YHKIUHA BePXHUX KOHEUHOCTed WM OTCYTCTBUEM BepPXHUX KOHEUHOCTeM:
MMCbMeHHbBIe 3a[jaHUsI BBITIO/IHSIOTCS Ha KOMIBIOTEPe CO Crel[dau3upOBaHHBIM TTPOrPaMMHBIM
obecrieueHreM WM HAJWKTOBBIBAIOTCS aCCUCTEHTY; BBITIOJHEHHWE 3a/laHuil  (TecToB,
KOHTPOJIBHBIX paboT), TPOBOIMMBIE B MUCbMEHHOM (hopMe, MPOBOASTCS B YCTHOHM (hopMme TyTem

oripoca, bece/ibl C 00yYarOIMMCS.

9. YueOHO-MeTOqUUecKOe U MH(POPMaAIHOHHOE 00ecrieueHHe JUCI{UTLTHHBI

9.1. Jlurepartypa
1. Tpyxuuit A.Jl. [Tapora3oBbie yCTaHOBKH 3/1IeKTPOCTaHLMI [ /1eKTPOHHBIN pecypc]:
yue6GHOe rtocobue [yt By30B/ Tpyxauid A.Jl.— DJ/IeKTPOH. TEKCTOBbBIE AaHHbIe.— M.:
N3parensckuit fom MOU, 2013.— 648 c.— Pexxum gocrtymna:
http://www.iprbookshop.ru/33207.html.— 3BC «IPRbooks»

2. Tertonepejaua, BeHTU/ISLIMOHHBIE U TETIJIOBbIe PACUeThl B 3IeKTPOMeXaHUKe
[DnekTpoHHBIN pecypc]: yuebHOe mocobue/ TrokoB B.A., UectionuHa T.B., Byxrosbi]
FO.I',.— DseKTpoH. TeKCToBbIe JaHHbIe.— HoBocubupck: HoBocubupckuii
roCy/lapCTBeHHbIM TeXHUYeCKuM yHuBepcureT, 2013.— 248 c.— Pexxum foctyna:
http://www.iprbookshop.ru/45178.html.— 3BbC «IPRbooks»

3. ["a3oTypOHHHBIE YHEPTeTUUECKHEe YCTaHOBKH [ DNeKTPOHHBIN pecypc]: yueOHOe
nocobue 7151 By30oB/ C.B. I]aHeB [u fp.].— D/IeKTPOH. TEKCTOBbIE JaHHbIe.— M.:
N3parensckuii jom MOU, 2011.— 427 c.— Pexxum gocryma:
http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

4. CeBocTbsiHOB A.B. Pacuért pacripeesieHus Temreparypsl C UCII0/Ib30BaHUEM
KOHEUHO-Pa3HOCTHBIX MeTO/I0B [D/1eKTPOHHBIN pecypc]: MeToANUeCcKre yKa3aHUs K
pacuétHou pabore 1o AucCIUIUIUHE «UC/IeHHbIE METO/IbI PEIIeHHsT 3aiau
TeruiosHepreTukn»/ CeBOCTbIHOB A.B.— OJIeKTPOH. TEKCTOBbIE JaHHble.— JIUMewK:
JIunenkuii rocy,apCTBeHHbIN TexHUUeCcKUi yHuBepcuteT, ObC ACB, 2014.— 41 c.
— Pexxum pocryna: http://www.iprbookshop.ru/55148.html.— 3BC «IPRbooks».



5. PacueT TemnioBbIX MPOL[ECCOB M YCTAHOBOK B MPUMepax U 3afjadyax [IeKTPOHHbBIN
pecypc]: npaktrkym/ [lanait B.B., Muxaitnio A.T'., Barpakos I1.A., Tepe6bunos C.B.,
Cnoboauna E.H..— D/1eKTpoH. TeKCTOBbIe fiaHHbIe.— OMCK: OMCKUH
roCyJapCTBEeHHbIN TeXHUUeCKU yHuBepcureT, 2015.— 120 c.— Pexxum foctyna:
http://www.iprbookshop.ru/58098.html.— 3bC «IPRbooks»

6. AnppeeB B.B. TernorexHuka [ D/1eKTPOHHBIN pecypc]: yue6HUK/ AHzpeeB B.B.,
Jle6eneB B.A., CriecuBrieB b.1.— DnekTpoH. TekcToBble faHHbie.— CII6.:
HanmoHanbHbIM MUHEpaIbHO-ChIPeBOM YHUBepcUTeT «I'opHblii», 2016.— 288 c.—
Pexxum poctyna: http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

7. AreeB M.A. TeryiomaccooOMeHHBIe TTPOLECCHl U YCTAaHOBKH ITPOMBIILITIEHHOM
TEIIOTeXHUKHU [ DIeKTpOHHBIH pecypc]: yueOGHoe rocobue [jjisi CTYZeHTOB BY30B,
oOyuarommuxcst 1o HarpaBeHuto 13.03.01 «TeruiosHepreTrka U TeIJIOTEXHUKa» BCEX
¢opm obyuenusi/ AreeB M.A., MpakuH A.H.— D/ieKTpOH. TeKCTOBbIe JaHHble.—
Capatos: Au [Tu Op Megua, 2018.— 229 c.— Pexxum pocrymna:
http://www.iprbookshop.ru/70284.html.— 3B5C «IPRbooks»

8. Manast .M. TexHudecKast TeluioTeXHUKa [ DneKTpoHHBIN pecypc]: yuebHoe rocobue/
Manas 3.M., I'onukos [1.B.— DJ1eKTpOH. TeKCTOBbIe faHHble.— CaparoB:
CapaTOoBCKMI roCcyZ,apCTBEHHbI TeXHUUeCKH YHUBepcuTeT nMeHu FO.A. "arapuHa,
9bC ACB, 2014.— 90 c.— Pexxum poctyna: http://www.iprbookshop.ru/80120.html.
— 3BC «IPRbooks»

9.2.MeToauuecKue yKa3aHus (IIpU/10)KeHHe)

10. MaTepHua/bHO-TEXHHUECKOE 00ecreueHre JUCIUTTHHBI

st obecnieueHrsi OCBOEHUS AUCLIUIIMHEI HEOOXOAMMO MMEIOTCSl B Ha/lM4WU yueOHbIe

ayauTopuu Kadepbl, CHabkeHHble MyIbTUMeIUHHBIMU CPeICTBAMHU [I/Is TIpe/|CTaB/IeHUS

TIpe3eHTaLid JIeKL[|H 1 1oKa3a yueOHbIX (HHIEMOB.

Kracc ¢ nepcoHanbHbIMU KOMIBIOTEPAMU [J151 TPOBE/|eHUS IPaKTUUECKUX 3aHITUU U
BUPTYa/IbHBIX 1a00paTOPHBIX paboT. BUb/IMOTeUHbIH 3/1eKTPOHHBIN UMTAbHBIN 3a/1 C JOCTYTIOM
K JIeKTPOHHBIM pecypcaM Oub/IMOTeKH YHUBepCUTeTa, CTPaHbl MU MUpa.

OJIeKTPOHHBIE M/1aKaThl. JleMOHCTpaIMOHHbIe KOMIIEKCHI Ha 6asze My/ibTHMeiva-
rpoeKTopa (KOMIIeKT 3/71eKTPOHHBIX I71akaToB Ha CD, mynbTiMeua-ipoektop BENQ,
HOYTOYK, 9KpaH 1,5x1,5 m):

[Tporpamma coctaBieHa B cOOTBeTCTBUM C TpeboBaHusivu ®I'OC 1o HampaB/eHHro
noaroroBky Maructpa 13.04.01 «TeniooHepreTvka v TeIyIOTeXHUKA».

Hanuumne o6opyaoBanusi u TCO mno gucnumiuHe «TensiomaccooOMeHHbIe
MPOLeCChI IHEPreTHKH, METOAbI pacyeTa»

1 JTaboparopHsIi KoMriekc "Teronepegaya rmpu KoHeekiuu v 06ayse" TITK-010-9J1P-01
(9 nabopaTopHBIX paboT)

2 Y4eOHO-1a60paTOPHBIN KOMITIEKC «TernmoobMeHHUKW» (4 1abopaTOpPHBIX pabOThI)

3 BupTyanbHbIN MporpaMMHbIH labopaTopHbii KoMriieke "TennotexHuka" (6 y1abop.
paboT)

4 BuptyanbHbil yueOHBINA KOMITIEKC «TeryioBble 3/1eKTPOCTAHIIAN»

5 KoMIuteKT miakaToB 560x800 mM, 306pakeHne HAHECEHO Ha TVIACTUKOBYIO OCHOBY TOJIIMHON 4 MM
u pasmepom 560x800 mm. 300pakeHue 06/1a7iaeT BOJOCTORKUMY CBOMCTBaMU. KaXk/ipIi r1akaT uMeeT
3JIEMEHTBI KPeIJIEHUA K CTeHe.

5.1 | Texnuueckasi TepMouHamukKa (16 mT.)




«Tenmmomaccoobmen» 16 1iiT.

BJIEKTPOHHBIE IIJIAKATbI [leMOHCTpaLMOHHbIe KOMIUIEKCHI Ha Oa3e My/IbTHMe/IUa-1IPOeKTopa (KOMIUIEKT
9/IeKTPOHHBIX I1aKaToB Ha CD, mynpTumeua-npoektop BENQ, HOyTOYK, 3kpaH 1,5x1,5 mM):):

TexHuyeckasi TepMogrHaMuKa (86 1mit.)

o

Tenmomaccoobmen(122 mit.)

ITpe3enTanuu:

Tenonepegaua

TeryioBble M aTOMHBIE 3JIEKTPOCTaHIINU

JBYraresnu BHyTpEHHErO CropaHusi

AW|IN |-

DU3UKO-XUMHUUEeCKHe OCHOBEI COBpeMEHHOﬁ SHEpPreTuku




IIpunoxenue
Metouyeckue yka3aHus 110 0CBOCHHIO AMCLMII/IMHbI

«Tenyiomaccoo0MeHHbIe IPOLECCHI IHEPreTHKH, MeTO/AbI pacuyera»

1. Meroanueckue YyKa3aHuUsli /Il OOy4YalIUXCA MO0 IUIAHUPOBAHHUIO H
OpraHu3anyuy BpeMeHH, He00X0MMOro /I/isi 0CBOEHHs JUCIIMILTHHBL.

M3yueHre peKOMeH/yeTCs HauaTb C O3HaKOMJIeHHss C paboueil mporpaMmoi
JUCLIUIUIMHBI, ee CTPYKTYpOM W cofiepkaHueM pa3fenoB (Mogysieli), (OHAOM OLeHOUHBIX
CpeACTB, O3HAKOMUTHCS C yueOHO-MeTOAWuUecKMM W HH(OPMAI[MOHHBIM 0becrieueHuem
JIWCLIATIIMHBI.

HOucuuruiiHa  «TeryioMaccooOMeHHbIe TPOLECCHl  SHEPreTUKH, MEeTOAbI pacueTa»
COCTOWT 13 8 CBSI3aHHBIX MeXAY COO0I0 TeM, 00eCTeurBaroIIUX T0C/IeI0BaTeIbHOe U3yUueHre
MaTepuara.

OO6yuenve 1o gucLuruinHe «TeryioMaccOOOMeHHbIe TIPOLIeCCH SHEPreTHKH, MeTO/bl
pacueTa»OCyLeCTB/SIeTCS B CeyrouX hopMax:

1. AypuTopHble 3aHATHS (€KUY, NpaKTHUYeCKye/CeMUHapCKYe 3aHATUSA).
2. CamocTosiTenbHasi paboTra CTyfeHTa (TOATOTOBKA K JIEKLUSIM, [DAaKTUYeCKUM/

MDAKTUYECKUM 3aHSITUSIM, TecTam/pedepaTtaM/oKaaaM/cce, U UHbIM (pOPpMaM MUCbMEHHBIX
paboT, BBITIOJHEHKE aHan3a KeliCoB, WHAWBU/YabHasi KOHCY/bTAL|s C TIpero/jaBaTesiem).

3. VHTepakTuBHbIe (OPMBI MPOBE/EHUs 3aHATHM (KOJIJIOKBUYM, JI€KLUS-AUCKYCCHUS,
TPYIINIOBOe pellieHre Kekica U Jip. PopMbI).

YueOHbIM MaTepuan CTPYKTYPUPOBAaH WM W3yUeHUe AWUCIUIUIUHBI TIPOW3BOJUTCS B
TeMaTU4yeCKON Moc/iefoBaTe/IbHOCTH. KakaoMy NpakTUUeCcKOMy/ CeMWHApCKOMY 3aHSATUIO U
CaMOCTOSITE/ILHOMY M3yUeHUI0 MaTepuasa TMpeAlliecTByeT JieKUWs [0 [JaHHOW TeMe.
Ob6yuatorecsi CaMOCTOSITe/TbHO TPOBOASAT TIPeBAPUTENbHYIO TOATOTOBKY K 3aHSTHIO,
MIPUHUMAIOT aKTUBHOE M TBOPUYECKOe yuacThe B OOCYKIE€HHUM TeopeTUUYeCKUX BOMPOCOB,
pa3bope TMpoOeMHBIX CUTyalluid W TIOMCKOB TIyTeld WX pelleHHs. MHorue Tpo0/ieMsl,
v3ydyaeMble B Kypce, HOCST AMCKYCCHOHHBIN XapaKTep, UTO Tipe/rioJjiaraeT UHTePaKTHUBHBIM
XapakTep MNpOBe/leHUs 3aHATUI Ha KOHKPETHBIX NTpUMepax.

Ornrcanue 10C/1eJ0BaTe/IbHOCTU JeCTBUM

obyuarorerocs:

[Tpu uM3yueHUM Kypca cjiefiyeT BHUMAaTe/NbHO CIylliaTh U KOHCIIeKTHPOBATh MaTepuar,
v3/laraeMblii Ha ayJWTOPHBIX 3aHATUSX. [I/i1 ero MoHMMaHWsI M KaueCTBEHHOTO YCBOEHMsI
peKoMeH/lyeTcsl Cileflytoliasi Ioc/ie/j0BaTeIbHOCTD JelCTBUIA:

1. Tlocsie oKoHUaHUsST yueOHBIX 3aHATHM [/ 3aKpervieH|s] MaTepraia TPOCMOTPeTh U
00iyMaTb TEKCT JIEKI[UH, TTPOC/IYIIaHHON ceroiHs, pa3obparh paccMoTpeHHbIe TipuMephl (10
— 15 MuHYyT).

2. Ilpy MOATOTOBKe K JIeKLMW CJAeAyIOIero AHS TOBTOPUTb TEKCT mMpeAbiaylieit
JIeKI[|H, TIOAYMaTh O TOM, KakKasi MOKeT ObITh ciiepytoiijasi Tema (10 - 15 MuHYT).

3. B TeueHue Heziesu BbIOpaTh BpeMsi A1l pabOThI ¢ UTepaTtypoi B GubamoTeke (10

1

yacy).

4. ITpu NOAroTOBKEe K MNPaKTUYeCKOMY/ CEMHUHAPCKOMY 3aHATHIO TTOBTOPUTH OCHOBHEIE
TOHATUSI TI0 TeMe, M3yUuTh TIpUMephl. Pelllasi KOHKPETHYIO CUTYyalUio, - TpeABapUTeIbHO
TOHSTh, KaKOW TeopeTUUeCKHil MaTepuas HY)KHO HCIO/Ib30BaTh. HaMeTUThL TjlaH pellieHus,
nornpoboBaTh Ha ero OCHOBe PelluTh 1 - 2 TpakTUUecKue CUTyaluu (y1ab.paboThi).

2. Meropuueckde yKa3aHHs MO paboTe 00yyaroImuxcsi BO BpeMs MPOBeJeHUs!

JIEKI[UH.

JIeKI[uK [Jar0T OOyYaroIMMCsS CHCTeMAaTH3UpPOBaHHbIE 3HAHWS TI0 AUCLUTIIMHE,
KOHIIEHTPUPYIOT WX BHHMMaHHWe Ha HauOo/iee CJIOXKHBIX W Ba)KHBIX BoOmpocax. Jlekiuu
O00BIUHO W3/Iaraf0TCs B TPAJAWIMOHHOM WIH B TIpo0/sieMHOM cTuie. [l CTy/JeHTOB B




OOJIBIIMHCTBE C/TyyaeB B MpobeMHOM cTusie. [Ipo6IeMHBIN CTH/Tb TIO3BOJISIET CTUMYJTUPOBATh
aKTUBHYIO TI03HABATE/NbHYIO [esTelbHOCTh OOYYalolIyXCs W WX HMHTepec K AUCLUIIIVHE,
(bopMHpOBaTh TBOPYECKOE MBIILIIEHHe, MprberaTb K MPOTHUBOIOCTABIEHUSIM U CPaBHEHUSIM,
Jenath 0000IIeHUs, AaKTMBU3WPOBATH BHUMaHHWe OOyYalol[UXCs IMyTeM IOCTaHOBKH
1ipo0IEMHBIX BOIIPOCOB, MOOILPSATH JUCKYCCHIO.

Bo BpeMsi JIEKI[MIOHHBIX 3aHATHA PEKOMEHAYeTCsl BeCTH KOHCIIeKTPOBaHWe yueOHOTo
Marepuasna, obpaijaTb BHUMaHKe Ha (POPMYJIMPOBKU U KaTerOpUH, pacKpbIBalollje CyTh TOTO
WM WHOTO SIBJIEHUSI, VJTH TIPOLIECCOB, BLIBOABI U TIPAKTUYECKHe PeKOMeH/[allvH.

KoHCeKT neKuuM Jydllle TojpasfiensiTb Ha IMYyHKThl, cOO/r0fasi KpacHyH0 CTpPOKY.
OToMy B OOJIBIIION CTereHn OYyZyT CrIoCOOCTBOBATh BOMPOCHI TjIaHA JIEKI[UH, TIPE/JI0KEHHbBIE
npenozasatensM. Crefyer obpaiiaTh BHMMaHMe Ha aklieHThl, BbIBO/bl, KOTOpbIe [esaeT
npernofiaBaTesib, OTMedasi Haubomee BakKHble MOMEHTHI B JIEKIJMOHHOM MaTepuae
3aMeuaHusIMH
«BA)KHO», «XOPOIIO 3allOMHUTH» M T.I. MOXHO [Jie/laTb 3TO M C TIOMOIIBbIO Pa3HOIBETHBIX
MapKepOB WM PyueK, M0/[uepKUBasi TEPMUHbI U OTIpe/iesIeHusl.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTeMY COKpalleHud, ab0peBUaTyp u
cuMBOJIoB. OfIHAaKO TpU JanbHeliiell paboTe C KOHCIIEKTOM CHMBOJIBI JIyyllle 3aMeHHTb
OOBIYHBIMU C/IOBaMU JI/1s1 OBICTPOTO 3PUTETLHOTO BOCIIPUSITUS TEKCTA.

Paborasi HaJ, KOHCIIEKTOM JIeKIMii, HeOOXO0AMMO HCITIO0/Ib30BaTh HE TOJILKO OCHOBHYIO
niTepaTypy, HO M Ty JIUTEPaTypy, KOTOPYIO [IOTIOTHUTE/TEHO PEKOMEH/I0BA/I TPerno/jaBaTesib.
ViMeHHO Takas cepbe3Has, KpOMOT/IMBas paboTa C JIeKL[MOHHbIM MaTepuasioM I[03BOJUT
r/1yOOKO OBJIaZIeTh TEOPETHUECKUM MaTepHaiOM.

TemaTHKa feKLuii faeTcsi B paboueii mporpaMme JUCLIUTIIAHBI.

3. MeTtoguuecKue yKa3aHus 00yUarImumMcs no MOAr0TOBKE K
MPAaKTHYECKUM/CeMHHAPCKHM 3aHATHAM.

Ha mnpakTUYecKUX/CeMWHAPCKUX 3aHSATUSX TIPUBETCTBYETCS AKTUBHOE yuacTHe B
00Cy>KieHUM KOHKPeTHBIX CUTYyallli, CTOCOOHOCTb Ha OCHOBE TIO/TyUeHHBIX 3HAHWN HaXOZUTh
Hanbomnee 3((deKTHBHbIE peIleHHs TIOCTaBJIeHHBIX TPO0JIeM, YMeTb HAaXOAWThb I10JIe3HbIH
JIOTIO/THHTE/TBHBIM MaTepyas 1o TeMaThKe CeMUHAPCKUX 3aHSTHH.

CTyZeHTy peKOMeH/[yeTCsI C/Ieyrolasi CXeMa IMO/[ITOTOBKH K CEMHUHAPCKOMY 3aHSITHIO:

1. O3HakOM/IeHHe C IJIaHOM [PaKTUYeCKOTr0/CEMUHAPCKOIO 3aHATHS, KOTOPBIU
OTpaXKaeT COZiepKaHue Mpe/I0KeHHOU TeMBI;

2. TIpopaboTaThk KOHCIIEKT JIEKLH;

3. IIpourTaTh OCHOBHYIO U [IOTIO/THUTE/IbHYIO JIUTEPATYPY.

B mpotiecce MoArOTOBKMA K MPaKTHUECKUM 3aHATHSIM, HEOOX0AUMO 00OpaTHUTh 0coboe
BHUMaHHe Ha CaMOCTOSITe/IbHOe M3y4YeHHe PeKOMeHI0BaHHOM inTepatyphl. [1pu Bceli IoHOTe
KOHCIIEeKTUPOBaHUsI JIeKLIMKM B Hell HEBO3MOXKHO M3/I0OKHTb BeCh Marepuaa M3-3a JMMHUTA
ayZUTOPHBIX uacoB. [loaToMy camocTosiTesibHasi paboTa ¢ yuyeOHMKaMu, y4eOHBIMHU
nocobusiMu, HayYHOM, CIPAaBOYHOM JIUTEPATypOM, MaTepuaiaMyd MePUOANYECKUX W3/IaHUuM U
VHTepHeTa siByisieTcss HaubOosiee 3(PQEKTUBHBIM METOOM TOJIyYeHHs] [IOTIOJTHUTE/TBHBIX
3HaHWM, TI03BOJISIET 3HAUMTENBHO AaKTUBU3MPOBaTh IMPOLIeCC OBnafieHus HuH(opMalye,
criocobcTByeT 6osiee TyOOKOMY YCBOEHHIO M3yuaeMOro Matepuasa, GopMHUpYeT y CTYZEeHTOB
OTHOIIIEHWe K KOHKPeTHOH rpobseMe. Bce HOBbIe MOHATHS TI0 U3y4aeMoii TeMe HeoOX0oArMo
BBIYUUTb HaW3yCTb U BHECTH B TJIOCCAPHI, KOTOPBIM 1]e/1ec000pa3HO BECTH C CaMOr0 Hauasa
M3yueHus Kypca;

4. OTBeTUTh Ha BOMNPOCHI IJIaHA [PAKTUYECKOr0/CEMHUHAPCKOTO 3aHATHUS;

5. BBITIO/IHUTE [jOMalllHee 33/IaHUe;

6. IIpopaboTaTh TECTOBBIE 3a/IaHUS U 3a/jauH;

7. Ilpu 3aTpygHeHUsiX chOpMyIUpPOBaTh BOMIPOCHI K Mpero/iaBaTtesto.

Pe3ynbTaT Takod pabOTHI JO/DKEH TPOSIBUTHCS B CIIOCOOHOCTU CTy/leHTa CBOOOHO
OTBETUTb Ha TeOpeTHUUeCKHWe BOIPOCHI TMpPAaKTUKyMa, BBICTYNaTb W Y4yaCTBOBaTb B
KOJIJIEKTUBHOM ~ OOCY)K[I€EHMM BOMPOCOB  WM3yYaeMOM TEeMbl, TPABWILHO  BBIMOJIHATh
TpakTUUeCKUe 3a/laHusi W WHble 3aJlaHusl, KOTOpble AatoTcsd B (OH/e OL|eHOUHBIX CPe/iCTB




JIVCLIATITAHBI.

4. MeTopuyecKre yKa3aHUs 00y4yarol[UMcsl MO0 OPraHU3alid CaMoOCTOATeTbHOMI
paboThI.

Llenb opraHu3aluu CaMOCTOSITe/TbHOM paboTHI 1o JUCLIATITHE
«TennmomaccooOMeHHbIe TIPOLIECCHl SHEPreTHKH, MeTOAbI pacueTa» 3TO yrayOseHue u
pacivpeHve 3HaHMM B 00/1aCTU MeTpo/iorvH; (OpMUpOBaHMe HaBblKa M MHTepeca K
CaMOCTOATe/IbHOM TTI03HABATe/IbHOM J1eSiTe/TbHOCTH.

CamocrosTenbHass paboTa 00yyarOIIUXCsl SIBJSIETCS BaKHEWIIMM BHUJOM OCBOEHUS
CoZiepsKaHus AUCLUI/IMHEL, TIOATOTOBKY K TIPAKTUYECKHM 3aHSTHSIM M K KOHTPOJIBHOM pabore.
Croja ke OTHOCATCS M CaMOCTOsITellbHOe YriayO/ieHHOe W3yuyeHue TeM JUCLIUILIMHBI.
CamocrositenbHasi paboTta mpezicTaBsisieT cOO0M TOCTOSTHHO /IeMCTBYIOLIYIO CHCTEMY, OCHOBY
oOpa3oBaTe/NibHOrO Tpollecca W HOCUT UCC/e/joBaTelbCKU XapakTep, 4YTO TOCTYXXUT B
OyaylieM OCHOBaHMEM [i/Is  HAllMCAHUS  BBITYCKHOM  KBanu(UKaIMOHHOW  PpaboThl,
MPaKTUYeCKOT0 NPUMeHeHUs1 TI0TyYeHHbIX 3HaHUH.

OpraHusanysi CaMoCTOsITe/TbHOM paboThl 00YYaIOIIMXCs OPUEHTUPYETCsl Ha aKTUBHbIE
MeTO/bl OBJa/leHUs 3HaHUSIMH, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTeM, repexo/ OT MOTOYHOTO
K WHAVBUYaJU3UPOBaHHOMY OOyuYeHHIO, C y4yeTOM TMOTpeOHOCTeHl ¥ BO3MOKHOCTEH
JTMYHOCTH.

I[TpaBu/bHAasE OpraHU3aLMsi CAMOCTOSITe/TBHBIX YUeOHbIX 3aHATHH, UX CUCTeMAaTUUYHOCTb,
1jesiecoobpa3Hoe T1aHUpoBaHUe pabouero BpeMeHH T03BOJIsieT CTy/IeHTaM pa3BUBaTh YMeHUs
Y HaBLIKM B YCBOEHWU W CHCTeMaTH3alliy MpHoOpeTaeMbIX 3HaHWM, 0OecreurBaTh BBICOKHUI
yPOBEeHb  yCIIeBaeMOCTH B  Tepuof,  O0yYeHHs, TIONYYUTb HABbIKM  TIOBBILLIEHUS
npo¢eCCrOHaIbHOIO YPOBHSI.

[ToAroToBKa K MpaKTUUeCKOMY 3aHSTHIO BK/IOUYaeT, KpoMe MpopaboTKK KOHCIeKTa U
npe3eHTalM  JIeK[[UM, TIOMCK JHUTepaTypbl (10 PEeKOMEH/JOBAaHHBIM  CIHCKaM U
CaMOCTOSITe/IbHO), TMOATOTOBKY 3ar0TOBOK [ijisi BBICTYTI/IEHUM T10 BOTIPOCAM, BEIHOCUMBIM [IJIsI
oOCy>kaeHus1 TI0 KOHKpeTHOH Teme. Takue 3aroTOBKM MOTYT BKJIIOUaTh ILUTaThbl, (AKTHI,
COTIOCTaB/IeHHWe  pa3/IMuHbIX  TO3ULIMH, coOcTBeHHble  MblM. Eciu  mpobsiema
3aMHTepecoBasa 00ydYarolerocsi, OH MOXeT IOJTOTOBUTh pedepaT M BLICTYNUTb C HUM Ha
MPaKTUYeCKOM 3aHATUM. [lpakTWueckoe 3aHsTHE - 93TO, TIpeXKJe BCero, JUCKYCCHs,
o0cy>kZieHrne KOHKDETHOW CHTyallud, TO eCTh TperosiaraeT yMeHHe BHUMAaTeIbHO C/TyIIaTh
Y/leHOB MaJsioil Tpynmbl M MOJepaTopa, a TaKKe CTapaTbCsi BbICKAa3aTb CBOe MHeHMe,
BBICKA3bIBaTh COOCTBEHHBIE W/IeM U TIPe/JIOXKEeHUs], YTOUHSTb U 3a[aBaTh BOIPOCHI KOJJIeram
1o 00Cy’K/eHHIO.

[lpy moArotoBKe K KOHTPOIbHOW paboTe oOyuaroUMiics [O/DKEH —TIOBTOPSITH
TIpO/IeHHbIi MaTepyas B CTPOrOM COOTBETCTBUM C YyueOHOH TMporpammon, HCMOb3ys
KOHCITeKT JIeKLIMI U JINTepaTypy, peKOMeH/J0BaHHYIO rperiofiaBareneM. [Ipu HeobxoaumocTu
MO’KHO 00paTUTHCS 3a KOHCY/bTal[el 1 MeTOInYeCcKOl MOMOIIbIO K TperofiaBaTestto.

CamocrosiTenbHasi paboTa peann3yeTcs:

— Herocpe/ICTBEHHO B TPOL{ecCe ayJAUTOPHBIX 3aHATUM - Ha JIeKLUSX, TIPaKTUYeCKUX
3aHATHSX;

— B KOHTakTe C TperiojilaBaTesieM BHe paMOK pacrMCaHUsi - Ha KOHCYJ/IbTalUsX TI0
yueOHBIM BOIIPOCAM, B X0/le TBOPUECKUX KOHTAKTOB, TIPY JTMKBUZALIMH 33/I0/DKEHHOCTeH, TIpU
BBITTOJIHEHUM UHAUBU/YaNbHbBIX 3a[JaHUM U T.J.

-~ B OubmmoTteke, moMa, Ha Kadeape TpY BBITIOTHEHUH OOyYarOMIMMCs Y4YeOHBIX U
MPaKTUYeCKUX 3a/ay.

Buzpr CPC v kpuTepum o1jeHOK
(o 6annbHO-petiTuHTOBOM cricteMe 'THTY, CPC orjennBaetcs B 15 6aioB)
Pecdepar
Hoknag
Jcce
YuacTue B MepOnpUsITUsIX
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TeMmbl /151 CAaMOCTOSITe/TLHOM PabOTHI MPOMUCAHBI B paboyeli porpaMme JUCLIATITUHEL.
OddeKTUBHBIM CPeJCTBOM OCYIIECTB/EHUS OOYyYalOIMMCS CaMOCTOSITe/IbHOM  PaboThl
SIBJISIeTCST 37IeKTPOHHAsi MH(OpMaLMOHHO-00pa3oBaTe/ibHas Cpefia yYHHUBEPCHUTeTa, KOTopasi
obecrieurBaeT JOCTYI K yueOHBIM I7laHaM, pabouyvM MporpaMmam AWCLIUIUIUH (Mopysiet),
TIPAKTHK, K U3ZJAHUSM 3JIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
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	Аналитическое описание процесса нестационарной теплопроводности. Определение количества теплоты, отданного пластиной в процессе охлаждения. Охлаждение (нагревание) бесконечно длинного цилиндра. Определение количества теплоты, отданного цилиндром в процессе охлаждения. Охлаждение (нагревание) тел конечных размеров. Регулярный режим охлаждения (нагревания) тел. Приближенные методы решения задач теплопроводности. Исследование процессов теплопроводности методом аналогий. Особенности передачи теплоты при взаимном контакте двух тел. Контактное термическое сопротивление. Нестационарный процесс теплопроводности. Контактный теплообмен. Основной закон конвективного теплообмена. Уравнение Ньютона-Рихмана. Коэффициент теплоотдачи. Дифференциальные уравнения теплообмена: Навье-Стокса - уравнение движения вязкой жидкости, Фурье – Кирхгоффа - уравнение теплопроводности для потока движущейся жидкости. Уравнение энергии. Уравнение сплошности. Условия однозначности. Гидродинамический и тепловой пограничные слои. Условия прилипания. Уравнение теплоотдачи. Гидродинамический пограничный слой. Тепловой пограничный слой. Турбулентный перенос теплоты и количество движения.
	2
	Теплоотдача при свободном ламинарном и турбулентном движении жидкости вдоль вертикальной пластины.
	Теплообмен в пространстве горизонтальных и вертикальных щелей.
	Виды конденсации. Термическое сопротивление передачи теплоты.
	Конденсация движущегося и неподвижного пара.
	Теплообмен при пленочной конденсации движущего пара внутри труб.
	Теплообмен при капельной конденсации пара.
	Основы процесса теплообмена излучением.
	Виды лучистых потоков. Вектор излучения.
	Закон Планка. Закон Релея –Джинса.
	Излучательная способность твердых тел и методы ее определения.
	Концентрационная диффузия (массы). Вектор плотности потока массы.
	Диффузионный пограничный слой. Аналогия процессов массо- и теплообмена.
	Соотношения материального и энергетического баланса для межфазной границы.
	Случай полупроницаемой межфазной границы. Формула Стефана.
	Стефанов поток. Массо- и теплообмен при испарении в парогазовую среду.
	Массо- и теплообмен при конденсации пара из парогазовой смеси.
	Виды теплоносителей и их характеристика: вода, воздух, дымовые газы, высокотемпературные органические теплоносители, минеральные масла,
	Методика теплового, конструктивного расчета. Виды расчетов ТА (тепловой, конструктивный, гидравлический, прочностной).
	Методика теплового, конструктивного расчета. Определение конструктивных размеров: количество труб, рабочая длина труб, расстояние между трубными решетками,
	Пластинчатые теплообменники разборного типа. Определение конструктивных размеров (площадь сечения канала, число каналов, площадь поверхности теплообмена одной пластины
	Расчет фланцевых соединений. Расчет трубных решеток.

	Приложение
	Методические указания по освоению дисциплины
	«Тепломассообменные процессы энергетики, методы расчета»
	2. Методические указания по работе обучающихся во время проведения лекций.
	3. Методические указания обучающимся по подготовке к практическим/семинарским занятиям.
	4. Методические указания обучающимся по организации самостоятельной работы.

