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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMNINUHDI
B1.B.04 TennomaccoobmeH B aHepreTu4eckom obopyaoBaHUun

1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbHOCTU:
14.04.02 ApgepHble omsnka n TEXHONOrMm

2. Npodunb nogroTroBku/cneumanusaums:

dun3mrka aTOMHOro siapa n YyacTtuu

3. KBanudcukauma BbinyCcKHUKaA: MarucTp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:

Kadeapa ssaepHon pusnkm

6. CoctaBuTenu nporpaMmmbil:

K.dp.-M.H., goueHT AnenHunkos Anekcen Hukonaesu4
7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM huandeckoro dakynbteTa, npotokon Ne6 ot 26.06.2024

8. Yue6HbIN roa: 2024/2025 CewmecTp(bl): 2

9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensmu oceoeHusi yuebHoU OucyurniuHbl 68115MCS:
- LEenbio M3Yy4YeHNa OUCLUNIINHBI ABNSIETCA Kak dyHOAaMeHTanbHas, Tak U npuknagHas
noaroToBka creumnanucToB B obnactn SsBneHnn nepeHoca Tensna u Mmacchbl u
6a3npyrLMXCa HA HUX TEXHUYECKNX CUCTEM, N MPOLECCOB.



3adayu y4ebHoU OucyunuHbI:

- N3yyeHne obLumMx BONpPOCOB TEOpUM TENNOOOMEHA, COCTaBMAIOLMX Hay4YHYo 6a3y ons
aHanusa v pacyeTa npoLeccoB TennoobmeHa u cneumanbHble BONPOCh! TeNnoobmMeHa,
XapakTepHble ANng y3rnoB s4epHbIX 3HEPreTUYECKMX YCTaHOBOK.

- npnobpeTeHne yMeH NpoBOAUTb OLIEHKY TENMO-rMAPaBINYECKNX XapaKTEPUCTUK Ha
OCHOBE NMPOCTENLLNX MOAENEN; CAaMOCTOATENbHO pa3bupaTbcs B METOAMKAX pacyeTa u
NPUMEHATb UX ANSA peLLeHns NoCTaBNEHHOW 3a4a4u; UCNonb3oBaTh NPOrpaMmmbl
pacyeToB TENNO-TMAPABAMYECKNX XapaKTEPUCTUK SYENKMN peaKkTopa 1 peakTopa B Lienom;
- YMEHME OCYLLECTBNATb NOUCK N aHanNM3npoBaTb HAY4YHO-TEXHMYECKYHO MHCDOPMALMIO 1
BbIOMpaTbh HEOOX0AMMbIE JaHHbIE NS TENNO-TMAPaBINYECKMX PACYETOB; BbIOUpaTh
KOHCTPYKLMOHHbIE MaTepuarnbl akTUBHOM 30HbI peakTopa B 3aBMCMMOCTU OT YCNOBUI
paboThbl

- N3y4eHMEe OCHOBHbIX 3aKOHOB, ONMUCHIBAOLLIMX (PEHOMEHONOMNI0, MEXAHMU3M N KUHETUKY
SIBMEHMIN N NPOLLECCOB NepeHoca Tensa u Macchbl, B TOM Yncne MexdasHoro, B NPOCTbIX
N MHOTOKOMMOHEHTHbIX CUCTEMAX, @ MMEHHO MPOLLECCOB TennonepeHoca
(TennonpoBOAHOCTU, KOHBEKTMBHOIO U NIy4NCTOro TensioobMeHa, Tennonepeaayn) u

A dysnu;

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOI:

OucumnnuHa BapuatmBHoM 4actu umkna bB1.B.OL0 (Yactb, dopmumpyemas yyaCcTHUKaMU
obpasoBaTenbHbIX OTHOLUEHUN).

11. MnaHupyeMble pe3ynbTaTbl 06YYEeHUA MO AUCUUNIIMHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C MMIaHUPyeMbIMU pe3yfibTaTaMU OCBOEHUSA o6pa3oBaTeribHOM
nporpamMmmMbl (KOMMNEeTEeHLUSAMMU) U UHAUKATOPAMM UX JOCTUKEHUSA:

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUus
KOMNeTeHuun
CnocobeH k
co3gaHnio
TEOPETUYECKUX U
MaTeMaTU4eCcKnx 3HaTb: hmanyeckne oCHOBbI MPOLLECCOB
Mopnenewn, BoeinonHsiet nepeHoca Tenna,
MK.3 | OncbiBaowyx MK.3.2 | Ténnornapasnmuyeck
PU3nKy nn pacyert YMeTb ocyLLecTBNATL pacyeThbl
KMHETUYECKNX peakTopoB. TEeNNnoOBMEHHNKOB M aKTUBHbIX 30H PEaKTOpPOB
ABMIEHWUI UNn
npouecchol B
peakTopax,
YCKOPUTENSX.
CriocoBen CnocobeH 3HaTb: dom3myeckme 0CHOBbI NPOLIECCOB
OCYLLECTBMATb nepeHoca Tenna,
OCyLLEeCTBNATb KOHTPOTb,
g%gﬁﬁg;l’mw " opraHusaumio u YMeTb: NPOBOANTbL OLIEHKY TEMNJI0-
ANAHUpOBaHME nnaHnposaHve rMAPaBIMYECKUX XapaKTepUCTUK Ha OCHOBE
6E30naCHOM BesonacHow NpPOCTENLLNX MOAENEN; CAaMOCTOATENBHO
skonnyaTaLum akcnnyaTaumm pasbupaTtbCcsa B MeToAMKax pacyeTa u §
TeNnno- 1 MK-5.1 | Tenno-u NPUMEHATb X ANA peLleHns noctaBeHHon
NK5 | snexrpooBopymos anekTpoobopyaoBaH | 3agayu; UCnonb3oBaTh NPOrpamMmbl pacyeTos
aHms, ns, TpybonpoBoaAOB, | Tenno-rmapaBrMyECKNX XapakTEPUCTUK SUEKU
TpyGONpPOBOOB, R%parzHTeapK?;gpoa peakTopa u peakTtopa B Lesiom;
R%pg rszapK?J:pOB OCHOBHbIX (poHAOB BnageTb: ocyLecTBNsTb NOUCK 1
OCHO,BHbIX peakTopHOro aHann3MpoBaTb HAay4YHO-TEXHUYECKYHO
boHI0B otgeneHusa ASC. MHpopmaunto 1 BblIbupatb HeobxoaMMble )
DEaKTOPHOTO OcyuwiecTtBnset OaHHble AN Tenno-ruipaBnnuyecknx pac4ETos;
otpenenns A3C. MK-5.2 | pacuetbl Bbl6l/|paTvb KOHCTPYKLUMOHHbIE MaTepuarnbl
TEnoo6MEHHUKOB M | aKTMBHOW 30HbI peakTopa B 3aBUCUMOCTM OT




aKTUBHbIX 30H
peakTopoB,
NPOBOAMT OLEHKY
Tenno-
rmgpaBrnyecknx
XapakTepUCTUK Ha
OCHOBE MPOCTENLINX
Moaeneu;
ucnonb3yet
nporpamMmbl
pacyeToB Tensno-
rmopaBnn4yecKknx
XapaKTepUCcTmK
SIYENKM peaKkTopa U
peakTopa B LIefIOM.

ycrnosui paboTbl

OcywecTenset

MOUCK 1

aHanusunpyert

Hay4Ho-

TEXHUYECKYIO

nHdopmaLmio 1

BblOMpaeT

Heobxoaumble

MK-5.3 | A@HHbIE AN Tenso-

rmapaBnnyeckmnx

pac4éTos;

BblOMpaeT

KOHCTPYKUMOHHbIE

MaTepuansl

aKTUBHOW 30HbI

peakTopa B

3aBUCUMOCTM OT

ycnosun paboTsbl.

3HaeT TennoBble 3HaTb: TennoBble npouecchl, NpoTekalwue B

npoLieccsl, yCTpOncTBax ans npeobpasoBaHus "

npoTekawLimne B MCMosib30BaHUsA 3Hepruu, anemMeHTax

ycTponcTBax ans KOHCTPYKUMI annapaToB U YCTAHOBOK, KOTOpble

npeobpasoBaHns 1 paspabaTtbiBaloTCA, CO34aTCA U MPUMEHSIOTCSA
Crioco6eH NCNONb30BaHUA B 00NacTsIX S3HEPreTUYEeCKON TEXHUKMY;
OLIeHMBATb PUCK U 3HEpruM, AnemeHTax | OCHOBHble 3aKOHB, onuceiBatoLune
onpeaensTs MK-7.1 | KOHCTPYKUMA cbeHomeuHonormo, MeXaHusM U KUHETUKY
MEpb annapartos u ABMEHUIN N NPOLLECCOB NepeHoca Tenna n Maccsl,
6e30naCHOCTH YCTaHOBOK, KOTOpbIE | B TOM 4ucne MmexdgasHoro, B MNpPOCTbIX U
NS AAEPHLIX paspabatbiBatoTcs, MHOFOKOMMOHEHTHbIX ~ CUCTEMAax, a WMEHHO
YCTaHOBOK M €030atoTCs 1 npoLieccoB TennonepeHoca (TennonpoBOAHOCTH,
TEXHONOM, NPUMEHSIIOTCS B KOHBEKTMBHOIMO U  Ny4ucTOro TennoobmeHa,
COCTARMSITH U obnacTtsx ) Tennonepeaayn) n anddysnu;

3HepreTmyeckomn
aHanuaupoBaTb )

MK-7 cLieHapM TEXHUKWN. YMeTb: hopmynvpoBaTb Lenu peLueHus 3apad,
NOTEHLMANbHO Brnapgeet ) onpefieneHns  KpuTepues M nokasarenei
BO3MONKHBIX TEPMUHOMOrMen B OOCTUXEHNS uenen; paspabaTtbiBaTb
aBapuii, obnactun 006006LLEeHHbIE BapWMaHTOB peLUeHnss npobremsl,
pa3pabarLIBaTh peakTopoCTPOEHUs; | aHanu3upoBaTb 3TW BapuaHTbl, NPOrHO3MPOBaTb
MeTOb! HaBblkamMK noucka nocneacTeug, HaxoauTb KOMMPOMWUCCHbIE
YMEHbBLLIEHMS nHdopmaLmm o peleHns B YCMNOBUAX MHOMOKpUTEPManbHOCTH,
pycKa WX Tensno- HeonpeaeneHHOCTH;

BO3HUKHOBEHMSL. MK-7.2 rMAPaBNYECKINX )
cBoMCTBax Bnapgetb: TepmuHonormuen B obnactu
MaTepuanos pPeaKkToOpOCTPOEHUS; HaBbIkaMy NMNoucka
AKTUBHOWN 30HbI; MHpopMaLUM O TENNO-TNAPaBANYECKNX
HaBbIKaMK CBOWCTBaxX MarepuarnoB akTUBHOW 30Hbl;
NPUMeEHEHMS HaBblKaMy MPUMEHEHUS UHopMaLnm O
nHdopmaLmm o TEeXHUYECKNX NapameTpax OCHOBHbIX BUJOB
TEXHUYECKNX SA0EepHbIX PEaKTOPOB Mpu NPOEKTUPOBAHUMN




napameTpax A0epHbIX PeakTopoB
OCHOBHbIX BUAOB
A0EepHbIX PeakToOpoB
npwu
NPOeKTUPOBaHUN
A0EPHbIX
peaKkTopoB.

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHMuax/yac — 4/144.

dopma NpoMeXyTOYHOW aTTecTaumm - 3K3aMeH

13. TpyaoemKocTb No BuAam y4ebHou paboTbl

TpyooemMKocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
2 cemecTp
AyOMTOpHbIE 3aHATUA 56
nekuum 18 18
B TOM 4ucne: npakTnyeckme 38 38
nabopaTtopHble
CamocTosiTensHas paborta 52 52
B TOM Ymucne: Kkypcosas pabora (NpoekT)
. OK3ameH -
dopma NPOMEXYTOYHOW aTTecTauum 36 yac Ok3aMeH -36 vac
WToro: 144 144

13.1. CogepxaHne gUCUUNIINHLI

n/n

HavnmeHoBaHue pasgena
OUCLMMNIUHBI

CopepxaHue pasnena aucUununHbl

Peannsauus
pasgena
AVCLMMNANHBI C
MOMOLLbIO
OHNnamnH-kypca,
QYMK *

1. Nlekuum

Beepenue. Pusnyeckme
1 OCHOBBbI MpoLieccoB
nepeHoca Tenna.

MoHaTne HenpepbiBHONW cpenpl. [pouecchl nepeHoca
Tenna: TennonpoBOAHOCTb, KOHBEKLMS (BbIHY>KOEHHAS,
cBobogHas), nanyveHue. dusnyeckme OCHOBbI
nepegayv Tenna B pa3nuyHblx cpegax. Ponb
npoueccoB TennoobMeHa B 94epHON SHepreTuke.
OcHoBHble NoHATUA. TemnepaTtypHoe none.
MnoTHocTb Tennosoro notoka. KoadhduumeHTsl
TEennonpoBOAHOCTU, TEMMEPaTypPOnpPOBOAHOCTMU.
MnoTHOCTb ncTOYHMKOB Tenna B AJY. JInHenHbIn
TennoBow NoTok. vnoTesa dypbe. MexaHu3m
TEennonpoBOAHOCTY B rasax, XXuUaKocTax u TBepabixX
Tenax. POHOHHasA N 3NeKTPOHHas CocTaBnsoLLme.
TennooTtaaya (TennoobmeH) n Tennonepenava. 3akoH
HbtoToHa. KoaddmumeHT TennoobmeHa, ero
PU3NYECKNX CMbICIT. TENNOBOW NOrPaHUYHbINA CIOW.
Tennonepegaya. KoachdpuumeHT Tennonepenayu.
TepMuyeckme conpoTuBneHns TenoobmeHy 1
Tennonepegayn. AHanorusi ¢ 3aKoHamu
anekTpoTexHUkK. MNMpoueccbl MaccoobmeHa. 3akoH
duka. KosdppumumeHT MaccoobmMeHa. AHanorus mexay
npoLieccamu nepeHoca Tenna n maccol. Teopus
pa3MepHOCTEN 1 Yucna (kputepun) nogoodus.
[MoHMMaHuWe KpUTepmeB Kak OTHOLLEHUS ABYX
dPun3n4ecknx apeKToB, oTpaXaemblx YneHamm




ypaBHeHu B auddepeHumansHon popme. Kputepum
PenHonbaca, HyccenbTa, MNekne, MNMpaHaTtns,
pacroda, Ppyna, Maxa, CtaHTOHa. 2 Yaca.

M pouecchbl Tennonposoa-
HOCTU

OnddepeHumanbHoe ypaBHeHVE TEMMONPOBOAHOCTM.
CrauuoHapHble 1 HecTaunoHapHble NPoLEeCChI.
BHyTpeHHMEe UCTOYHMKM Tenra. YcnoBusi
OAHoO3Ha4yHoCcTW. MpaHu4yHbIe ycnosus 1, 2, 3 poaa.
Y4eT 3aBUCMMOCTU TENONPOBOAHOCTU OT
TemnepaTtypbl, nepemeHHas Kupxroda.
PacnpegeneHuns TemnepaTypbl B Tenax pasHon
dopmbl. icxoaHble ypaBHeHus. [None TemnepaTtypbl B
nnactuHe 6e3- n ¢ BHyTPEHHUMWN UCTOYHMKaMK Tenna
npuv pasHbIX rpaHnYHbIX yenosusx (1, 3 poaa).
MHorocnownHas nnockasa cteHka. lNone TemnepaTypbl B
LUUNMHAPUYECKOWN CTEHKE, CMIOLWHOM UMNMHApPE, Wwape
c TennosblaeneHnem. Kputuueckuii guameTtp
Tennoson nsonaunn. Metoabl nsmepeHus
KoabdmumeHTa TennonpoBogHocTH (Mo pesynbTatamM
nabopaTtopHbix paboT). OxnaxageHue (HarpeBaHue)
Tena 6e3 BHYTPEHHEro TepMMUYECKOro CONMPOTMBIEHMS.
M3meHeHne TemnepaTtypbl BO BpemMeHn. Konnyectso
Tenna, oTgaBaemMoe Unm BOCMPUHMMaEMoe TEMOM.
HecTtaunoHapHble nonsa Temnepartypbl B Tenax
npocTton opmbl (MNAcTUHa, UMAMHAP, Wwap).
OnddepeHumansHoe ypaBHeHue. [ paHnYHbIe
ycnosus. Ponb kputepus buo, ero dmanyeckmi
cMbicn. Pelennst 4na nnacTyHbl NPy pasHbiX
3Ha4yeHuax Kputepusa bro.

KOHBEKTUBHbIN
Tensomacco-

0o6MmeH B ogHOdasHbIX
cpenax

OcHOBHble NoNoXeHus. MapoanHaMUYECKniA,
TENNoBon N oM dY3MOHHbIA NOrpaHNYHbIE CIOW.
BbiHy>xgeHHas n ceobogHast koHeekums. OueHka
TOMLLMHBI NAaMUHAPHOrO rMAPOAMHAMUYECKOrO
norpaHnYHoro cros. Tepmmyeckoe ConpoTuBneHne
TennoobmMeHy 1 pacnpegeneHme Temneparyp B
cpegax ¢ pasnuyHbiMu Yucnamm Mpangrns.
OnddepeHumanbHble ypaBHEHUS KOHBEKTUBHOMO
TennoobmeHa. YcnoBust 0GHO3Ha4YHOCTW.
OcobeHHocTn TennoobmeHa npy naMmMHapHOM U
TypOyneHTHOM TeveHusx. MNynbcaunm ckopocTu u
Temnepatypbl B TypbyneHTHom notoke. OcpegHeHne
CKOPOCTM U TemnepaTypbl N0 CEYEHUIO KaHana.
M3meHeHusa cpegHen TemnepaTypbl XXMAKOCTU BAOIMb
oborpeBaemoro kaHana. lNogobve n mogenvpoBaHue
TennoBbIX NpoueccoB. 3agada Teopmmn nogodus.
Teopembl nogobus. HaxoxaeHne 6e3pasmepHbIX
BEMMYMH C NOMOLLbI0 TEOPUM pa3MepHOCTEN 1
0bpaboTka pe3ynbTaToB 3KCNEPUMEHTA C UX
nomoLpbto. MNMprumepbl cooTHOLWeEeHMN. Bbibop
onpegensoLwmx pasmepoB 1 Temnepartyp.
MHTeHCcMBHOCTB TennoobmeHa. M'mapoanHaMn4eckun um
TENMoBOW NOrpaHUYHbIE CIIOM U MEeTOoAbI X pacyeTa.
CoOoTHOLEHWS TOMWWH rMAPOANHAMUYECKOTO Y
TENOoBOro NorpaHnyHblx cnoes. O6TekaHne
uunuHapa, wapa. NonepeyHoe o6TekaHWe Ny4koB
Tpy©O. BnusiHme oTpbiBa NOrpaHMYHOrO CIosi.
N3meHeHne koaddumumeHTa TennoobmeHa no
OKpPYXHOCTU TpyObl. BnnsiHue yrna ataku.
BbIHyXOeHHoe TeyeHne B kKaHanax. Pexumesl:
namMuHapHbIN, BA3KOCTHbLIA BA3KOCTHO-
rpaBUTaALMOHHBIN, NEPEXOAHbIN, TYPOYNEeHTHBIN.
M'MapoanHaMmnyeckuin n TENNOBOW HaYarbHbIE YYacTKu.
dakTopsbl, Bbi3blBatoLMe CBOGOOHOE ABUKEHUE.
XapakTep OBWXeHUs cpefbl BAOMNb BEPTUKaNbHOW
nosepxHocTn. Yncno Mpacroda. MNMapannensHas u




BCTpeyYHas cBobogHasa KOHBeKUMS. PacdeTbl
TennoobmeHa nNpun cBo6OAHOM KOHBEKLMM B cpefax ¢
pa3HbiMy Yncnamu Penes, MNpanatna. TennoobmeH
npv cBOOOAHOM OBWXKEHUM Cpeabl B OFpaHUYEHHOM
NPOCTPaHCTBE.

TennoobmeH npu
KOHOeHcauum

duranyeckne npouecchbl Npu KoHAeHcaunn. Ycnosms
BO3HWKHOBEHWS KOHAEeHcauun napa. LieHTpbl
KoHgeHcauuwn. MNepeoxnaxgeHve napa, KpUTUYECKUN
paguyc 3apogpiwa kannw. lNpouecckl: nogsoa napa K
noBepPXHOCTU, Pa30BbIN Nepexo, OTBOA Tenna,
oTtBog xugkoctn. Kpneas koHaeHcaumn. KanenbHas u
nneHoyHasa koHaeHcauums. NneHoyHasa koHaeHcaums
HEeMNoOABWKHOIo Cyxoro napa. Pexumbl TeuyeHus
nneHkn. JlammHapHoe TeyeHne NrneHkKu, Teopus
HyccenbTa, nonpasku K Teopum. JlammHapHo-
BOMTHOBOM U TypOYyNeHTHO-BOTHOBOW PEXUMBI.
KoHaeHcauusi neperpetoro nnv BNakHoro napa.
lMneHoyHasi KOHAEeHCaUns OBUXYLLErocs napa.
KoHgeHcauust BHYTpu TpyObl. MIHTEeHCcudmkauus
TennoobmeHa npu koHaeHcaumn. MeTtoapl
YMEHbLUEHNSI CPEAHEN TONLWMHBI NIIEHKN KOHOEHcaTa
(rodprpoBaHHble NOBEPXHOCTU, pebpa, xenoba)

TennoobmeH npw kMneHun

MexaHn3mbl npouecca. Buabl kuneHums - ny3bipbKOBOE,
nneHo4yHoe. Kpusnc rennoobmeHa. BnusiHve
CMa4YnMBaeMOCTW CTEHKM XXMAKOCTbIO U KpaeBoW Yror.
KpuTnyeckuin pagmyc napoBoro 3apogbiiua..
KanunnsapHas noctosiHHasa. Kunexnme B 6onbLiom
o6beme. Kpueas kuneHus. [Ny3bipbkoBOE KMNeHWe, ABE
COCTaBMsOLWNX TENOBOro NoToka. BnnsHue
OaBIEHNS, LLEePOXOBaTOCTUW, OTIIOXKEHWN, CBOWCTB
matepuana. PacyeTHble COOTHOLLEHMS.
Knaccudukaums napoXXuakoCTHbIX MOTOKOB
(romoreHHble 1 reTeporeHHele, agunabaTHbie u
AvabaTHble, paBHOBECHbIE Y HEPABHOBECHbIE MOTOKM).
MpuBepeHHble ckopocTn. O6beMHOE, MacCcoBOE,
WCTUMHHOE napocogepxaHue. KoadppuumeHt
ckonbxeHusi. CkopocTb umpkynsauui. Maccosas
CKOpPOCTb. DOPMbI, PEXUMbI TEHEHUS ABYX(A3HbIX
NMOTOKOB B BEPTUKAIbHbLIX U TOPU3OHTANbHbIX TpyOax.
PacnpegeneHune a3 u ckopocTei. TennoobmeH B
naporeHepupyoLmx kaHanax. Ha4yano kunexums.
Mpoueccobl TennoobMeHa B pas3nnyHbIX 30HaX
naporeHepupyLLero kaHana (3oHa nogorpesa,
NMOBEPXHOCTHOTO KUMEHUS], Pa3BUTOIO KUMEHWS,
BbICbIXaHWS MMAEHKW, KpU3unca, 3akpusmcHas).
N3meHeHne TemnepaTtypbl XXNAKOCTUN, CTEHKN,
napocofepxaHus (maccosoro, 6anaHcHoro,
WCTMHHOIO) No AnuHe Tpy6bl.

Tennoo6GMeH nanyyeHnem

OcHoBHble NOHATUSA. CNeKTp U3ny4YeHus.
MornowaTensbHas, oTpaxaTenbHas, NPOnyckHas
cnocobHocTn Ten. NIHTerpanesHoe,
MOHOXpoMaTU4YecKoe usnydveHune. ManyyatensHas
CNocoBHOCTb, APKOCTb. CnekTpanbHas nanyyarenobHas
CNocobHOCTb. Buael nsnyyeHusi - cobCcTBEHHOE,
nagatoLliee, norroLeHHoe, OTPaxXeHHoe,
3hheKTUBHOE, pe3ynbTupyoLLee, Nx B3anMHas CBA3b.
3aKkoHbI TENIOBOro n3nyyYyeHns 4ns abconoTHO
yepHoro Tena (Mnaxka, Penea-[xunHca, BuHa,
CredaHa-bonbumaHa, Kupxroga, JllambepTa).
PaguvaunoHHble xapaktepucTuku. MsnyyaternbHeble,
nornowaternbHbIe U OTpaXaTernbHble XapakTePUCTUKN
peanbHbIX Ten (MeTannos, OUANEKTPUKOB, ra3oB).
TennoobmeH usnyyeHnem mexagy Tenamu (B
npo3payHom cpefe, Npu HanMynmM SKpaHoB, Mnpu




NPON3BOSIbLHOM PAaCMONOXEHUN NOBEPXHOCTEN).
YrnoBble K03 ULNEHTEI, pacHeTHast NOBEPXHOCTb.
TennoobmeH mexay TernoM 1 000SOUKON.
KoadduumeHT TennoobmMeHa nanyyeHnem.
TennoobmeH B NOrMOLLAOLWNX U N3Ny4atoLLnX
cpepax. OnTuyeckas TonwuHa cpeaepl.
OcobEeHHOCTM N3MNyYeHNs ra3osB 1 NapoB.

Tunbl TeNNooOMeHHNKOB. Cxembl ABUXKEHUS
TennoHocuTenen: NPSIMOTOK, NPOTUBOTOK,
KOMOUHMPOBaHHbIE cXeMbl. OCHOBHbIE NOSNOXEHUSA
TENnoBOro pacyeTa. YpaBHeHWst TennoBoro 6anaHca u
Tennonepenayn. CpegHuin norapnmMmyecknin
TemnepaTypHbIn Hanop. CpaBHeHWE NpsMOTOKa 1
npoTMBOTOKa. PacueT He06XoaMMOIM NOBEPXHOCTH.
PacuyeT koHe4YHbIx TemnepaTtyp. APDEKTUBHOCTb
TennoodbmMeHHuka. ViameHeHne xapakTepucTuk Bo
BpeMs aKcnnyatauun. Tennormgpasnuyeckuin pacyeT
aKTMBHbIX 30H, OXaXKgaemblX O4HO(a3HbIM NOTOKOM.

OcHOBbI TENOBOIO PasHble onpegenenns koacpduumneHTa TennoobmMeHa,

7 pacyeTa TennoobMeHHu- HepaBHOMEPHOCTM TemnepaTypbl N0 NEPUMETPY. i
KOB M aKTUBHbIX 30H Pac4yeT pacnpegeneHus ckopocTen 1 nogorpeBoB Mno
peakTopos ceuennto TBC.

TennoobmeH B akTMBHOW 30HE, OXMaXXaaemomn
AByxdasHbiM NoTokoM. Havano kunexus. Pacyet KTT1
B My4yKax, ckeneTHble Tabnuubl. PacyeTt 3anaca
MOLLLHOCTW A0 KpM3uca C y4eTOM MOrpeLlHOCTEN
napameTpoB.

Pacyet Temnepatypbl B TBane. MakcumanbHble
Temnepatypbl 060M04KkM 1 ToNnMea. TepMmyeckoe
COMNpOTMBIEHNE 3a30pa Mexay TOMIMBOM U
obonoykon. TennonpoBoAHOCTb ANOKCHAA ypaHa,
BMNMSIHNE CTEXMOMETPUYECKOro CoCTaBa, NIoTHOCTH,
BblropaHus. ViHTerpanbHas TennonpoBOgHOCTb.

13.2. Tembl (pasaenbl) AUCUUNINNMHBI U BUAbI 3aHATUN

Ne Bugbl 3aHaTU (KONIMYECTBO YacoB)

n/ Haumerosanme Temo CamocTtodATenbHas | KoHTp

n (pasgena) gucumnnuHel | Jlekummn | MpakTtudeckme | JlabopaTopHble pa6ota onb Bcero
BeeneHune. dusunyeckne

1 | ocHOBbI NpoLEeccos 2 5 7 5 19
nepeHoca Tenna.

o | Mpoueccel 2 5 7 5 19
TENIoNPOBOAHOCTMU.
KOHBEKTUBHbIN

3 TennomaccoobMeH B 2 5 7 5 19
ofHodasHbIX cpefax

4 TennoobmeH npu 3 5 2 5 20
KoHAeHcauuu

5 TennoobmeH npu 3 6 8 5 22
KMNeHuu

6 TennoobmeH 3 6 8 5 29
n3nyyeHnem
OCHOBbI TEMMOBOIO
pac4yeTa

7 TENNOOOMEHHUKOB U 3 6 8 6 23
AKTUBHbIX 30H
peakTopoB
NToro: 18 38 52 36 144

14. MeToanyeckmne YKa3aHuAa ans 06yqa|ou.w|xcs1 no OCBOEHUIO ANCLUUNITUHDI
MNanoxeHne maTepmana npenogasaTefiem Heobxoaumo BecTn B doopme, D,OCTyﬂHOIZ anA

noHnmMmanua. [na ynyyduweHunda YCBOEHUA yqe6Horo MaTtepuana Heobxoanmo NPUMEHATDb




TpaguunoHHbIE N COBpPEMEHHble TeXHW4YeCKMne cpenctBa o6yqu|/|;|. [ns camocTosaTenbHOro
n3yyvyeHmna oteeneHo BpeMd Ha BCe pa3aeribl Kypca.

CTyoeHTaM Ha nekuusix HeobxoauMmMo BeCTU NOAPOOHbBIN KOHCMEKT W cTapaTbCA MOHATb
MaTepuan Kypca, He CTeCHATbCHA 3ajaBaTb npenogasaTesnto BOMpoCbl Ans  yrnybneHHoro
NMOHMMaHNA KOHKPETHbIX npobriem Kkypca. Ona nonmHOro noHMMaHWa martepuana cnegyet
aKTMBHO MCMNONb30BaTb KOHCYmNbTaumwu. [Ns CaMOCTOSATENbHOIO W3y4YeHWs pasferioB Kypca,
pekoMeHOOBaHHbIX  npenofaBaTtenem, Heob6xoammo nonb30BaTbCA OCHOBHOWM n
OOMONHUTENbLHOWM  NUTEpaTypon, WHTEpPHeT-pecypcaMn. Ha  npakTU4ecKux  3aHATUSAX
HeobXxoaMMO yMeTb pewaTb 3agadv M aHanuM3npoBaTb pPeELLUEeHME, Ha YCTHbIX onpocax
obyyaeMbll OOSMKEH YMETb [AEMOHCTPMPOBATb MOMYYEHHbIE Ha JEeKUMaX W NpakTUYeCcKnx
3aHATUSAX 3HaHUS, YMEHUA U HaBblkW, OTBEYaTb Ha MOCTaBIIEHHblE BOMPOCHI, NOAOEPXMBATb
ANCKYCCUIO MO CyLLecTBY Bonpoca

15. TMepeyeHb OCHOBHOM WU [AOMOSIHUTENILHOW §nUTEpaTypbl, PECypCoOB WHTEPHET,
Heob6XoAUMbIX ANA OCBOEHUA AUCLUMUNIUHBI (Crucok numepamypbl 0hOPMIISIEMCS 8 COOM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)

a) OCHOBHag nuteparypa:

Ne n/n McToYHUMK

Kupunnos l.J1., Borocnosckas I'.[1. TennomaccoobmeH B SAEPHbIX S3HEPreTUYeCKMX yCTaHOBKaXx.

1 — M., OHeproaTommagart, YuebHoe nocobue ansa sysoB. 2000. — 456 c. (umeeTca B bubnmnoteke
OrTY AJ9).
5 LiBetkoB @.0., INpuropbeB B.A. TennomaccoobmeH. — M., N3g-s0 MOW. YuyebHoe nocobue ans

By30B. 2005. — 548 c. (umeeTcs B Gubnumoteke OI'TY AJ).

Metyxoe B.C., TennH J1.I., Kosanes C.A., ConoeeeB C.Jl. TennoobmeH B agepHbIX
3 3HepreTMyecknx yctaHoBkax. Y4yebHoe nocobue ansa BysoB. M.: M3g-so MOW, 2003. - 548c.
(nmeetcs B 6ubnmoteke OI'TY AJ).

AnepHaa aHepretuka : yyebHoe nocobuve Ansg CTyOeHTOB CTapluMX KypCoOB, achMpaHTOB U
4 Hay4HbIx paboTHukoB / [H.A. AsapeHkoB u ap.] ; XapbKoBckui Hau. yH-T um. B. H. KapasnHa .—
XapbKoB : XapbKOBCKNIN HauMoHanbHbIM yHMBepcuteT nmenn B. H. KapasuHa, 2012 .— 479c.
MwxaHoB B. C. YacTtunubl n atoMHble sapa : y4ebHUK no aucuunnuHe "®dusunka atom. sigpa” ans
cTya. By30B, 00y4. no cneunanbHoctam 010701 - "®dusuka", 010705 - "dusuka atom. sapa u

5 yactuy" n HanpaeneHuto 010700 - "®umsmka" / 6.C. UNwxaHos, .M. KanuTtoHos, H.IM. KOauH ;
Mock. roc. yH-T nm. M.B. JlomoHocoBa .— WM3a. 2-e, ucnp. u gon. — M. : URSS : N3g-so JIKA,
2007 .— 581 c.

6) gononHWTEnNbHasa NuTepartypa:
Ne n/n NcToYHMK

Hopouwyk B.E. Kpuaucel TennoobmeHa npu kuneHum Bogpl B Tpybax. - M.: QHeproatomuagar,

6 | 1083.- 120c.

7 Kykayckac A.A. KoHBEKTMBHbIN NepeHoC B TennoobMeHHukax. - M.: Hayka, 1982. - 472c.

8 Burens P., Xayann [x. TennoobmeH uanyveHunem. - M.: Mup, 1975. - 934c.

9 Ncayenko B.M. TennoobmeH npu koHgeHcaumu. - M.: SHeprus, 1977. - 240c.
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Kupunnos IN.J1. CBoiicTBa MaTepunanoB saepHon TexHuku, N3g-so MATI, 1990.

Kupunnos N.J1., FOpbeB HO.C., Bobkoe B.I1. CnpaBo4HMK No TennorngpaBnnyeckum pacvetam
11 (soepHble peakTopbl, TENNOOOMEHHUKM, NaporeHepaTopsbl). - 2-e u3gaHue, nepepaboTaHHoOEe U
O0nosiHeHHoe, - M.: QHeproaTtomnzgat, 1990 r., - 360 c.

Kpamepos A.A., LLleseneB A.B, NHxeHepHble pacyeTbl SOepHbIX peakTopoB. - 2-0e u3g. - M.:

12 OHeproatomnsgaT, 1984. - 736¢.

JlbikoB A.B. Teopusi TennonpoBogHoOCTU: Y4ebHoe nocobue aons By3oB. - M.; Bbicwwias wkona,
13

1967. - 599c.
14 ManuH H. M. TennomaccoobmeH (B sgepHon aHepreTuke) / H.M. Fanun, MN.J1. Kupunnoes .— M. :

OHeproatomnsgat, 1987 .— 374,[2] c.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunanbHblie pecypebl MHTEPHET)*:
Ne n/n Pecypc

15 www.lib.vsu.ru — 3HB BI'Y.
https://fedu.vsu.ru — OnekTpoHHbIN yHMBepcuTeT BI'Y




16. MepeyeHb y4eOHO-meTOAMYECKOro obGecneyvyeHUss ANA CaMOCTOATENbHOM paboTbl
(yyebHO-memoduydeckue pexkomeHOauuu, nocobusi, 3adayHUKU, MemoOUYECKUe yKa3aHUsi 0 8bIMOJSTHEHUIO
npakmu4yeckux (KOHMpPOsibHbIX), Kypcoebix pabom u dp.)

Ne n/n NcToYHMK

1 JlbikoB A. B. TennomaccoobmeH : cnpaBoyHuk / A.B. JlbikoB .— M. : QHeprus, 1971 .— 560 c.

> BabeHko HO.N. TennomaccoobmeH : MeTtoq. pacyeTa TennoBbiX U AMPAY3NOHHBIX NOTOKOB /
HO. N. babeHko .— J1. : Xumus : JleHuHrp. ota-Hue, 1986 .— 143,[1] c.

3 LiBeTkoB ®. ®. 3agadHuk no TennomaccoodbmeHy : Yyeb. nocobve And TennoaHepreT. cnew.
By30B / @. ®. LiBeTkoB, P. B. Kepumos, B. N. Bennyko .— M. : 3g-Bo M3OW, 1997 .— 135,[1] ¢
MeTognuyeckne pekomMeHAauMum MO OpraHu3auMm CcamoCTOoATenbHOW paboTbl CTyAEHTOB

4 HanpasneHusa 14.04.02. AgepHble dmsmka n TexHonornu, - Baxtene B.M., Tutosa J1.B. — BI'Y.

2018. - 17 c.

17. OO6pasoBaTtenbHble TEXHOMOrMKU, UCNONb3yemble TMpU peanusauum y4eOHOWM
OUCUMNINNHBLI, BKMOYasas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHue):

Mpy  npoBedeHWW  3aHATUM  NO  OMCUMNAMHE  UCMONb3YTCA  criegyoline
obGpasoBaTenbHble TEXHOMOIMMU:

— aKTUBHbIE U UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOMOIMM NPU NPOBEAEHNMN 3AHATUN:

- TMpe3eHTaLMOHHble MaTepuanbl U TEexXHOMorMn npu obbACHEHUM MaTepuana Ha
NEKLUMOHHbIX N NPaKTUYECKNX 3aHATUSAX;

- cneunann3anpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauun nNpu NOCTaHOBKE Uuenenm u 3agad K paspaboTke
nNpuKNagHblXx nporpamMm, Mpu Bblibope nporpaMMHOro obecneyeHnss no YCTaHOBMEHHbLIM
Kputepusm, npu paspaboTke nporpaMmm no npeayCMOTPEHHbIM anropuTMam n metogam

Ana camoctoatenbHon pabotbl mucnonedyetca OBC YHuBepcutetTckas OubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuUMeEHAemMoe npwu
peanu3auun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

ANcTaHUNOHHbIE obpasoBaTtesnbHble TexHonorum (4oT) NPUMEHSAIOTCA C
ncnonb3oBaHMeM obpa3oBaTenibHOro noprana «ONeKTPOHHLIN YyHMBepcuTeT BIY».

18. MaTepuanbHO-TeXHU4Yeckoe obecneyeHme AUCUUNIIUHDI:

CneuuwanusmpoBaHHas mebenb, HoyToyk 15,6" DNS
(0164925), npoektop EPSON EB-X11, nepeHocHoM
akpaH Ha wTaTtmee SceenMedia Apllo-T

Nabopatopwusa um. J1.H. CyxoTuHa (gns npoBeaeHus Microsoft Windows 7, Windows 10 gorosop 3010-
3aHATUI NEKLUNOHHOIO U CEMUHAPCKOro TUMOB, 15/207-19 ot 30.04.2019.

TeKyLLero KOHTPONs 1 NPOMEXyTO4YHOW aTTecTaunm) LibreOffice (6ecnnaTtHoe u/vunn ceobogHoe MO
r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l, (nuueHsuns: https://www.libreoffice.org/about-
aya. 30 us/licenses/)

Adobe Reader (6ecnnatHoe w/unu csobogHoe MO
(nnuenswms: https://get.adobe.com/ru/reader/
legal/licenses)

Komnnekt yuebHoro obopyaoBaHust "PaboTa HacocoB
pasnnyHbIX TMNos"

TunoBon KOMNMeKT y4yebHoro obopyaoBaHus
"MexaHuka XnaKkocTu -rmapasnuyeckuin yaap"
JTaGopaTtopHbIn y4ebHbI cTer "OnpeaeneHne

JTaBopaTopus (ons npoBefeHus nabopaTopHbIX
3aHATUIN, TEKYLLEr0 KOHTPONSI 1 NPOMEXYTOYHOM

aTTecTauun)
r.BopoHex, nrolaab YHusepcuTeTckas, 4.1, nom.| KoadbdpuLmeHTa Tennonepenayn TennoobMeHHoOro
éyﬂ 30 B . annapara" 3J16-171.012.03

Y4ebHbIli nabopaTopHbIi cTeHa "OnpeaeneHne
KoacbduumeHTa Tennonepenayn Ten1000MeHHOro
annapara" 3JIb 171.012.04




MomelLeHne ons XpaHeHUs 1 NpoduNakTU4ecKoro
obcnyxumBaHust y4ebHoro obopygoBaHms
r.BopoHex, nnowagb YHuBepcuteTtckas, 4.1, nom.l,
ayg. 31

HoyTt6yk 15,6" DNS (0164925), npoektop EPSON EB-
X11, nepeHocHon akpaH Ha wTatmuBe SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019.

LibreOffice (6ecnnaTtHoe n/wnn ceodoaHoe MO
(nuueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu cesobogHoe MO
(nnuenswms: https://get.adobe.com/ru/reader/
legal/licenses)

KoMnbloTepHbIN Knacc, ayautopus ans rpynnoBbIX U
MHONBMAYANbHbLIX KOHCYbTaUWi, NOMeLLeHMe s
CaMoCTOATENbHOM paboThl

r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l,
aya. 40/5

CneunanusmpoBaHHas mebenb, KOMNbIOTEPHI
(cuctemHble 6noku Intel Pentium-1V, MoHuTOpbI LG
FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO
nogknoyeHus Kk cetn «MHTepHeT» 1 obecneyeHnem
OOCTyrna B 9NEKTPOHHYH MHGOPMALMOHHO-
obpasoBaTernbHyo cpeay yHuBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe u/unun ceobogHoe MO
(nnuenswns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe wn/unu csobogHoe MO
(nnuenswns: https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu cesoboaHoe M0O)
(nuensns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeacTBa oA NPoBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM ocBOeHMS obyvatowmnmmncs y4ebHoro Matepuana onpeaensieTcs
CoAEepXXaHNeM crieqyoLmx pasaenos AUCLUMNIUHDI

HanmeHoBaHune Nugukatop(bl
rrl\;gn pas;ena AMCLMNIMHbI K?M;?KH ﬂc';.'cmmeﬁﬁg) OueHouHble cpeacTaa
(moayns) KOMMOeTeHUumn
1. Tembl 1-7 MK-3 MK-3.4 CobecenoBaHue
MK-5.1
2. Tembl 1-7 MK-5 MK-5.2 CobeceposaHune
MK-5.3
3 Tembl 1-7 MK-7 HE;; CobecenoBaHue
MpomexyToyHasa aTTecTauns MyHkT 20.2.1
dopMa KOHTPONS - 3K3ameH Bonpocbl kK ak3ameHy

20 TuvnoBble OLEHOYHbLIE cpeAcTBa M MeToAMYECKUEe MaTepuanbl, onpegensioLwme

npoueaypbl oueHnBaHusA

20.1 TeKywWwMin KOHTPOIb YCNEeBaeMoCTun

KoHTponb ycneeaeMocTy No AUCUMNIINHE OCYLLECTBSIETCS C MOMOLLbIO CNeayoLmMX OLEeHOYHbIX

CpeacTs:

CobecenoBaHune

MepeyeHbL BONPOCOB K coGeceaoBaHMIO:



1. Tlpoueccbl nepeHoca Tenna: TENMONpPOBOAHOCTb, KOHBEKUMUS  (BbIHY»KOEHHas,

csobogHas), nsnydeHvne. dnsnyeckme OCHOBbI Nepeaayn Tenna B pasnuyHbIX cpeaax.

2. TennoobmeH npu kuneHnn. Buabl KMNeHms - Ny3bipbKOBOE, NSIEHOYHOE.

3. dusnyeckme npouecchbl Npu KOHAEHcaummn. Y Ccnosmnsa BO3HUKHOBEHNS KOHOEHcaumm napa.
LleHTpbl kOHOeHCaumn. lNepeoxnaxgeHue napa.

4. TemnepaTtypHoe none. [InoTHocTb  TennoBoro  notoka.  KoadpdpuumeHTsl
TEeNnnonpoBOAHOCTU, TemMNepaTyponpoBoaHoCcTU. ['mnoTtesa Pypbe.

5. [OuddepeHumnanbHoe  ypaBHEHME  TennonpoBOAHOCTMU. CrauunoHapHble n
HecTaunoHapHble NPoLEeCChl.

6. KOHBEKTMBHbIN TenrnomaccoobmeH B ogHoasHbIX cpeaax. BeiHyxaeHHast u cesoboaHas
KOHBEKLNA.

7.TennoobmeH n Tennonepegaya. 3akoH HbtoToHa. KoaddumumeHT TennoobmeHa, ero
dounamyeckm cmblicn. KoadppuumeHT Tennonepeaayn.

8. PacnpegneneHna Temnepatypbl B Tenax pasHon popmbl. IcxoaHble ypaBHEHUA.

9. VIHTeHcuBHOCTL TennoobmeHa. M'mapoanHaMmMyeckmn U TENTOBOW MOrpaHUYHbIe Croun U
MeToabl ux pacyeta. COOTHOLWEHUS TOMNWWH rTMAPOAMHAMMYECKOrO N TEeNSIOBOro NOrpaHnYHbIX
CoeEB.

10. MNMpouecckl MaccoobmeHa. 3akoH Puka. KoadpdpumumneHT maccoobmeHa. AHanorna mexay
npoueccamu nepeHoca Tenna n Macchl.

11. HecTaumoHapHble nons TemnepaTtypbl B Tenax npocton ¢opmbl (NNactvHa, LMnueap,
wap). AnddepeHumansHoe ypaBHeHue. [ paHnYHbIe YCIroBUS.

12.BbIHYy>XOAEeHHOEe TeyeHue B kaHanax. Pexumbl: faMUHapHLIN, BA3KOCTHbIW, NEePexXoaHbIN,
TYPOYNEeHTHbIN.

13. Teopuss pasmepHocTem u uucna (kputepumn) nopobusa. Kputepum PelrHonbAaca,
HyccenbTa, Nekne, MNpangtng.

14. MNpoueccobl TennonposogHocTn. Kputepuin bro, ero omnsndeckmin cmoicn.

15. KanenbHas u nneHoyHas KoHAeHcaumd. [neHo4yHasi KoHOeHcauusi HenoaBWXKHOro
CyXoro napa. Pexvmbl Te4eHUs NneHKu.

16. KOHBEKTMBHbIN TennoMaccoobmeH B ogHodasHbix cpegax. [NapannensHas n BcTpeyvHas
cBobogHas KoHBekuusi. TennoobmMeH npu CBOOOAHOM [OBWXEHUWM cpebl B OrpaHUYEHHOM
NPOCTpaHCTBe.

17. KoHAgeHcaums neperpetoro wnu BraXHOro napa. [lneHoyHass KoHAeHcaums

ABUXKyLLlerocs napa. KoHaeHcaunsi BHyTpU TpyObl.



18. Kunenvne B OGonbwom obbeme. KpuBaa kuneHus. [ly3blppbKOBOE KuNeHwe, [OBe

COCTaBIIAOLWKMX TEMNOBOIo NOTOKA.

19. TennoobmeH npu knneHun. TennooOMmeH B MnaporeHepupylowmx kKaHanax. Hadano

KUNeHnA. npOLl,eCCbI TennoobmeHa B pas3nnyHbIX 30HaX nNaporeHepupyrowlero KaHara

20.TennoobmeH wuanyyeHmem. CnekTp u3ny4deHusi. [ornowatenbHas, oOTpaxaTenbHas,

nponyckHad cnocobHocTK Ten.

21.0cHoBbI TennoBoro pacyeta TenrnOOOMEHHUMKOB WM aKTUBHbIX 30H pPeakTopoB. Twunbl
TennoobMeHHMkoB.  CxeMbl  [ABWMXEHUS  TensioHocuTenen:  NpsiIMOTOK,  MPOTUBOTOK,
KOMOWHUPOBAHHbLIE CXEMbI.

22.0OcHOBBbI TEMMOBOro pac4yeta TensIo0OMEHHMKOB U aKTUBHbIX 30H peakTopoB. OCHOBHble
NMONoXXeHUsA TENMOBOro pacyeTa. YpaBHeHUsa TennoBoro 6banaHca v tennonepenayu.

23.TennoobmeH nanyyeHnem. Bugel nanyyeHus - cobctBeHHoe, nagatoLLlee, normnoLleHHoe,
OTpakeHHoe, aPEKTUBHOE, pe3yNbTUPYIOLLEe, NX B3aMHAsA CBA3b.

24 KoHaeHcauma  neperpetoro  unuv  BriaxHoro napa. [neHoyHas  koHAeHcaums
ABvXyLerocs napa. KoHgeHcauuns BHyTpu TpyObl.

25.Pu3nyeckne OCHOBLI MPOLECCOB MNepeHoca Tenmna. Teopuss pasMepHOCTENn WU 4ucrna
(kpuTepun) nopgobus. Kputepun Mpacrodpa, Ppyana, Maxa, CtaHToHa.

26.0xnaxgeHne (HarpeBaHue) Tena 0e3 BHYTPEHHEro TepMUYECKOro COMPOTUBIIEHUS.
M3veHeHne TemnepaTypbl BO BpemeHu. KonudectBo Tenna, oTAaBaemoe  Unu
BOCNPMHMMaEMOe TESTIOM.

27 .VIHTeHcMBHOCTbL TennoobmeHa. 'mapoanHamMuMyeckuin U TennoBoOM NOrpaHUYHbIE Crou U
MeToabl UX pacyeTa.

28.TennoodbmeH npu kuneHmn. OOBLEMHOE, MAacCOBOE, WCTUHHOE MapoCOAEp>KaHue.
KoahpmumneHT ckonbxeHuns. CKOpoCTb LMPKYNALUN.

29.3aKoHbl TENMOBOro M3nydeHusa ans abcontoTHo YepHoro Tena (MnaHka, Penes-[xuHca,
Buna, CtedaHa-bonbumana, Knpxrodga, Jlambepta). PagnaumoHHble XapakTepPUCTUKMN.

30.TennornapaBnMyeckMn pacdeT akTUBHbIX 30H, OXNaXAaeMblX OAHOMa3HbIM MOTOKOM.
PasHble onpegenenus koadpdumumeHta TennoobmeHa, HepaBHOMEPHOCTM TemnepaTypbl MO
nepumeTpy.

31.TennoobmeH B akTUBHOW 30HE, OXNaxgaemoun AByxdas3HbiM NOTOKOM. Havano kuneHus.
PacueTt 3anaca MOLLHOCTU 0 Kpu3nca C y4eTOM MOrpeLLlHoCcTen napaMmeTpoB.

32.TennoobmeH nsnyyeHmem mexay tenamum (B npo3padHon cpege, npu Hannymm aKpaHos,

MpW NPOU3BOSIbHOM PaCMOSIOKEeHUN NOBEPXHOCTEN).



33.DopMbl, pexunmMbl TedyeHUs ABYyX(asHbIX NMOTOKOB B BepTUKASIbHbIX U FOPU3OHTarbHbIX
Tpybax. PacnpegeneHve gas 1 CKOpoCTeWN.

34.TennoobmeH usnyyeHnem. TennoobmeH mexagy Tenom m obonoudkon. KoaddpuumeHTt
TennoobmeHa nsny4yeHmem.

35.TennoobmeH npu kuneHuun. [lpoueccbl TensioobMeHa B PasfMyHbIX  30HaX
naporeHepupyoLlero kaHana (3oHa nogorpesa, NOBEPXHOCTHOIO KUMEHUA, pasBUTOro KUMNEHUs,
BbICbIXaHUWS MMEHKN, KpUsnca, 3aKpusmcHas).

36.KoHgeHcaums neperpetoro  wunuM  BraxHoro napa. [lneHodyHas  koHAaeHcauus

ABWXyLLlerocs napa. KoHaeHcaunsi BHyTpU Tpyobl.

YpoBeHb
KpuTepum oueHnBaHNs KOMNETEHLNN cchopmupoBaH | Llkana oueHok
HOCTH
KOMMeTeHUnn
CTyoeHT oTBevaeT Ha 2 Bonpoca W JononHuTenbHble | [loebiweHHbIl | Omau4YHO
BOMPOCHI ypOo8eHb
CTyneHT oTBeYaeT Ha 2 BOMNpoca, MMEKTCA HETOYHOCTU, HET | basoebil Xopowo
OTBETOB Ha AOMOJIHUTENbHbIE BOMPOChI ypOo8eHb
CtynoeHT oTBevaeT Ha 1 BOMPOC, UMEKTCA HeTovHOCTW, | [Topozosbiti YdoenemeopumersnbHO
oTBeYaeT Ha AOMNOSHUTENbHbIE BONPOCHI yPOBEHb
CTyoeHT He oOTBeYaeT HM Ha BOMPOCbl HWM Ha | — HeydosnemeopumersibHO
OONOJSHUTESbHbIE BOMPOCHI

20.2 NMpomexyToyHasa aTrectaums
lMpomexyToyHasa aTTectaums No AUCUUNMMHE OCYLLECTBASETCA C MOMOLLbIO CrieayoLwmnx
OLEHOYHbIX CPEACTB:
CobecenoBaHue No 3k3aMeHaLMOHHbIM bunetam
lNepeyeHb BONPOCOB K 3K3aMeHY:

1. TloHaTne HenpepbiBHOW cpegbl. [lpoueccbl nepeHoca Tenmna: TennonpoBOAHOCTb,
KOHBEKUMSA (BbIHYXXOeHHas, cBobogHas), nanyveHue.

2. ®usmndeckme OCHOBbI nepedadvn Tenna B pasnuyHbiX cpedax. Ponb npoueccos
TennoobmeHa B saaepHon aHepreTuke. OCHOBHbIE NOHATUA. TemnepaTypHoe none.

3. lnotHoCTb TEensioBoro MoTOKa. KoadhdpmumneHTbl TensonpoBOgHOCTH,
TemnepaTyponpoBOAHOCTU. [MNOTHOCTL UCTOYHUKOB Tensa B AJY. JIMHENHbIN TennoBoK
noTok. N'mnotesa ®Pypeoe.

4. MexaHu3Mm TennonpoBOOHOCTU B rasax, XuOKocTsax W TBepablx Tenax. ®OHOHHaa u
3r1eKTPOHHAas CocTaBnsoLme.

5. Tennootgaya (TennoobmeH) wun Tennonepegada. 3akoH HbloToHa. KoadhduumeHT
TennoobmeHa, ero PU3n4eckUx CMbICI. TEMMOBOW MNOrPaHNYHbINA CIOMN.

6. Tennonepepava. KoadpdpuumeHT Tennonepepadn. Tepmuyeckue COMNPOTUBIIEHUS

Tennoo6meHy n Tennonepenadn.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tennonepenava. AHanorMss C 3akoHamMu 3NEKTPOTEeXHWKU. [lpoueccbl mMaccoobmeHa.
3akoH duka.

KoadhpmumneHT maccoobmeHa. AHanorna mexay npoueccamm nepeHoca Tensna u Maccbl.
Teopusi pasmepHocTern M uucna (kputepum) nogobud. lMoHMMaHue KpuTepueB Kak
OTHOLIEHMS OBYX u3nyecknx 3PdekToB, OTpakaemblX UNeHamMn YypaBHEHUA B
anddepeHumansHon opme.

Kputepun PenHonbaca, Hyccenbta, [ekne, lNpaHatnsa, [pacroda, Ppyama, Maxa,
CrtaHTOoHa.

OcHoBHble  nonoxeHus.  [MgpogMHamudeckun, TennoBoM U ANPPY3NOHHBIN
norpaHuvyHble cnown. BblHyXaeHHas u cBobogHas KoHBekums. OueHka TOMWMHbI
NaMUHAPHOro rMapoanNHaMUYEeCKoro NorpaHNYHoOro Cros.

Tepmuyeckoe conpoTuBrieHne TennoobmeHy u pacnpegeneHne Temnepatyp B cpefax C
pasnu4yHbiMK Yncnamu MpaHaTns.

OndbdepeHumansHble ypaBHeHus KOHBEKTUBHOIO TennoobmeHa. Ycnosus
ogHo3HayHocTn. OcobeHHoOCTM TennoobmeHa npu nNaMmMHaApHOM W TypOyneHTHOM
TEeYEHUsIX.

Mynbcauun ckopocTn 1 TemnepaTtypbl B TypOyneHTHoOM noTtoke. OcpeaHeHmne CKOpOCTU K
TemnepaTypbl N0 CeYEHUIO KaHana.

N3meHeHnst cpeaHen TemnepaTtypbl XnakocTn Baonb oborpeBaemoro kaHana. Nogobue
1 MoAennpoBaHue TensoBbIX NPOLECCOB.

3apava Teopun nogobus. Teopembl Nogodbus. HaxoxageHne Ge3pasmepHbIX BENUYUH C
NOMOLLBID Teopun pasmepHocTen M obpaboTka pesynbTaToB 3KCMEPUMEHTA C WX
MOMOLLIbHO.

Mpumepbl  cooTHoweHUn. Bbibop onpegensawwmMx pasmepoB UM Temnepartyp.
NHTeHcmBHOCTL TennoobmeHa.

MMapoOuHaMMYECKMA K TEMMOBOWM NOrpaHuYHbie CroM W  MeToAabl WX pacyeTa.
COOTHOLLEHNS TOMNLWMH TMAPOANHAMNYECKOrO M TENSTIOBOrO MNOrpaHUYHbIX CIIOEeB.
O6T1ekanne umnuugpa, wapa. NonepedyHoe obTekaHue nyydykoB Tpyd. BnusHue oTpbiBa
NOrpaHMYHOro Crios.

N3meHeHne koadbduumeHTa TennoobmeHa No oKpyXHOCTU TpyObl. BrniaHue yrna ataku.
BblHy)KQeHHOE TeyeHne B KaHanax. PeXumbl: namumHapHbIA, BS3KOCTHbIA BSA3KOCTHO-
rpaBUTaALMOHHBLIA, NEepexoaHbi, TypOyneHTHbI. [MapoOMHAMUYECKMM WU  TEMNNOBON
HayvarnbHble y4aCTKW.

dakTopbl, Bbi3blBaOLWME CBOOOAHOE ABMXEHME. XapakTep OBWXKEHUs cpeabl BAOIMb

BepTUKanbHoOM noBepxHocTu. Yucno Mpacroda.



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

MapannenbHass n BCcTpedHas cBobogHasa KoHBekuusi. PacyeTbl TennoobmeHa npwu
cBOOOAHOM KOHBEKLMM B cpefax C pasHbiMu umucnamu Penes, MpaHatna. MexaHusmbl
npouecca.

Buabl kuneHumss - nysbipbkoBoe, nneHoyHoe. Kpuauc TennoobmeHa. BnwusaHue
CMa4yMBaEeMOCTN CTEHKM XXUAKOCTbIO U KpaeBOW Yron.

Kputnueckni pagmyc napoBoro 3apogpbiwa. KanunnapHasi nocTosiHHas.

KuneHue B 6onbluom obbeme. KpuBasi KUNeHms.

My3blpbKOBOE KUNEHWe, OBe COCTaBMAKOLWMX TEnroBOro notoka. BnvsHue pasneHus,
LLIEPOXOBATOCTU, OTIIOXKEHMI, CBOMCTB Matepuana. PacyeTHble COOTHOLLEHMS.
Knaccudpumkaums napoxnakoCTHbIX NOTOKOB (FOMOrEHHbIE U reTeporeHHble, agnabaTHble
n gnabaTHble, paBHOBECHbIE M HEPABHOBECHbLIE MOTOKM).

MpuBeneHHble ckopocTn. O6beMHOe, MaccoBOe, WCTUHHOE napocodepXaHue.
KoadhdurumneHT CKOMbXEeHUS.

CkopocTb umpkynauuun. MaccoBasi ckopocTb. PopMbl, pexumMbl TedeHus OBYXEa3HbIX
NOTOKOB B BEPTMKAsbHbLIX M TOPU3OHTanNbHbLIX Tpybax. PacnpeneneHne gas n ckopocTen.
TennoobmeH B naporeHepupylwmux KaHanax. Havano kunenusa. [lpouecchl
TennoobMeHa B pasnMYHbIX 30HaxX MNapOreHepupyroLwero kKaHana (3oHa noporpesa,
NMOBEPXHOCTHOIO  KMMEHMUS, pPasBUTOrO KUMEHMUS, BbICbIXaHUS MAEHKW, KpU3nca,
3aKpuancHas).

N3meHeHne TemnepaTypbl JKMAOKOCTW, CTEHKM, napocodepxaHus  (MaccoBoro,
©anaHCcHOro, NICTMHHOrO) NO ANUHE TPyObI.

OcHoBHble NOHATUA TennoobmeHa mnanydeHmem. Cnektp many4dexus. MNornowaTensHas,
oTpa)kaTeribHasi, NPONyCKkHas CNOCOOHOCTM Ten.

WHTerpanbHOe, MOHOXpoMaTU4eckoe Wu3nyyeHue. W3snyyatenoHass CnocoBGHOCTb,
sapkocTb. CnekTpanbHasa nany4datenbHas crnoCobHOCTb.

Buagbl un3nydeHna - cobCcTBeHHOe, nagawoulee, MOMMOLWEHHoe, OTpaXeHHoe,
achdbekTuBHOE, pesynbTmpytoLLee, MX B3aMMHas CBA3b.

3aKoHbl TEMMNOBOro n3nyyeHns ansa abcontotTHo YepHoro Tena (MnaHka, Penes-[XnHca,
BuHa, CtedaHa-bonbumana, Knpxrodga, JlambepTta).

PagnaunoHHble xapakTepuctukn. ManyyaTtenbHble, NornoLwatenbHble U oTpaxaTenbHble
XapaKTepUCTMKN pearnbHbIX Ten (MeTannos, AN3NeKTPUKOB, ra3os).

TennoobmeH nsnyyeHnem mexay Tenamm (B npo3pavyHomn cpene, Npu Hanuymm aKpaHos,
npv NPOM3BOSILHOM PACMNOSIOXKEHNUN NOBEPXHOCTEN).

YrnoBble KO3(PULMEHTbI, pacyeTHas MNOBEpPXHOCTb. TennoobMeH Mmexay TenoMm u

obono4kon. KoachpmumneHT TennoobmeHa nsnyyeHmem.
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44,

45,

46.

47.

48.

49.
50.

. Tennoo®bmeH B nornowiarvwmx 1 msnyvarowmx cpegax. Ontuyeckaa TonwuHa cpeabl.
Ocob6eHHOCTN N3NyYeHNs ra3oB U NapoB.

Tunbl TennoobMeHHNKOB. CxeMbl ABWMXEHUS TensioHocUTenen: NpsMOTOK, NPOTUBOTOK,
KOMBUHUpoBaHHbIE cxeMbl. OCHOBHbIE MOMOXEHUS TENSIOBOro pacyeTa.

YpaBHeHnss Tennosoro ©OanaHca u Tennonepenadn. CpegHun  norapuMmUyYeckun
TemnepaTypHbIA Hanop.

CpaBHeHMe npsAMOTOKa M NPOTMBOTOKA. PacyeT HeobGxoaumown noBepxHOCTU. Pacuyet
KOHEeYHbIX TemnepaTyp. OPPeKTUBHOCTb TENTOOOMEHHMKA.

M3meHeHne XxapakTepucTuK BO BpeMs 3JKcnnyatauuu. Tennorngpasnnyecknin pacdet
aKTUBHbIX 30H, OXJlaxgaeMblX oAHOMa3HbIM NOTOKOM.

PasHble onpeaeneHns koagguumeHTa TennoobmeHa, HepaBHOMEPHOCTU TemnepaTypbl
no nepumeTpy. PacyeT pacnpeaeneHmsi CKopocTen 1 nogorpesoB no ceveHuto TBC.
TennoobmeH B aKTUBHOW 30HE, OxNaxgaemMon AByx(asHbIM NOTOKOM.

Hauvano kuneHus. Pacyet KTl B nyykax, ckeneTHble Tabnuupl.

PacyeT 3anaca MOLLHOCTW 0 Kpm3unca C y4eTOM NOrpeLLlHoCTEN napameTpoB.

PacuyeTt Temnepatypbl B TBane. MakcumanbeHble Temnepatypbl 06004KM U TONNMNBA.
TepMmnyeckoe  conpoTMBMIEHME  3a30pa  Mexgy  TOnNMBOM UM OBOMOYKOM.
TennonpoBOAHOCTL  AMOKCMAA YypaHa, BfUSHWE CTEXMOMETPUYECKOro COCTaBa,

NNOTHOCTU, BbIFrOPaHUA. MHTeraJ’IbHaFI TennornpoBogHOCTb.

YpoBeHb
KpuTepum oueHnBaHNss KOMMNETEHLNI chopmmpoBaH | LLkana oueHoK
HOCTU
KOMMeTeHUnn
CTyoeHT oTBevyaeT Ha 2 Bornpoca W AononHuTenbHble | [oebiweHHsbIl | Omau4yHo
BOMpPOCHI ypOo8eHb
CTyneHT oTBeYaeT Ha 2 Bonpoca, UMEKTCS HETOYHOCTU, HeT | ba3soesll Xopouwio
OTBETOB Ha AOMNOSHUTENbHbIE BONPOCHI YPOBEHb
CtypoeHT oTBevaeT Ha 1 BOMPOC, UMEKTCA HETOYHOCTW, | [Topoezosbiti YdoenemeopumersnbHO
OTBEYaEeT Ha AOMOMHUTENbHbBIE BOMPOCHI YpPO8EHb
CTyoeHT He OTBeYaeT HM Ha BOMPOCbI HWM Ha | — HeydosnemeopumersnsHo

OOoNnoJiHNUTEJ1bHbI€ BOMNPOChHI




