MWUHUCTEPCTBO HAYKW W BbICLWLEITO OBEPA30BAHNA POCCUNCKOWM ®EOEPALIAN
depepanbHoe rocygapcTBeHHoe GroaXeTHOe obpa3oBaTesibHOe yypexaeHue
BbiCLLIEro 00pa3oBaHus
«3abankanbCKnin rocy4apCTBEHHbIN YHUBEPCUTET»
(PreQy BO «3ably»)
OHepreTnyecknii hakynbteT

Kadhenpa OHepreTukm

YTBEPXJAIO:
HekaH cpakynbteTa
BatyxtnH A.T.

« » 20 r.

PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
B51.0.20.TennomaccoobmeH
Ha 324 yaca(oB), 9 3a4eTHbIX(ble) eanHML(bI)

Ans HanpaeneHus noarotoBku (cneumansHoctn) 13.03.01 — TennoaHepreTnka n TENNOTEXHNKA

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne

Mpodhmnb — TennoBble anekTpuyeckne ctaHumm (ans Habopa 2019)

dopma 0byyeHns ovHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Llenbto kypca siBNsieTcs n3y4eHne 3akOHOMEPHOCTEN OCHOBHbIX MPOLECCOB NepeHoca Tenna un
Maccbl, OCBOEHME METOAO0B PELLEHUS], IKCTIePUMEHTANBHOIO U MaTeMaTU4YecKoro
MOAENMPOBaHMSA NpU pacyeTe, MPOEKTUPOBAHNM U UCTIbITaHUAX TENNO0OMEHHbIX annapaTos u
TEXHONOrM4Yeckoro 06opyA0BaHMs TENSOBbIX 3MEKTPUYECKUX CTAaHLMIA U CUCTEM
TennocHaGxXeHus.

3agayum nsyyeHus AUCUUNIUHBIL:

OcHOBHbIMM 3a4a4uM Kypca sBMSTCA PopMMpPOBaHME Y CTYAEHTOB YCTONYMBbLIX 3HAHUI 06
OCHOBHBIX NpoLieccax NepeHoca Tenna 1 Maccbl, yMEHWs! BbINOSTHATbL pacyeTbl AN pasfmyHbIX
3a[ay TennomMaccoobmMeHa NpMMEHNTENBHO K TENNOTEXHUYECKUM NpoLeccam B
SHEPreTUYECKNX YCTPONCTBAX N OCBOEHUS HABbIKOB MCCNEAOBaHUS MPOLECCOR
TennomaccoobmeHa.

1.2. MecTo gucumnnuHbl (Mogyns) B cTpyktype Ol

Kypc «TennomaccoobmeH» ABNsSieTCA ANCUMNITMHON, BXOAsLWEN B 00s13aTeNbHY0 YacTb brioka
1 yyebHoro nnaHa 6GakanaBpoB HanpaeneHus nogrotoBkn 13.03.01 TennosHepretvka wu
TennotexHuka. NHgekc aucumnnuuel B1.0.20. JaHHaa gucumnnuHa obecneymnBaet 6a3oByto
noaroToBKy CTyAeHTOB B 06nacTtn npoLeccoB MCNonb3oBaHUA TennoThl. Kypc npegnonaraer,
YTO CTYOEHTbl MONyYunu HeobxoauMyto MNOoAroTOBKY MPW U3yYeHUn aucumnnunH «Bbicwas
Matematuka», «dusmka» n «Xumusi». 3HaHUSA, NPUOBPETEHHbIE MPU OCBOEHUN OMCLUMUMNIUHBI
«TennomaccooOMeH», OyayT WCMNOMb30BaHbl MNPU  M3YYEHWUM CRNedyrwWmMx  OUCLMMNIINH
«KoTenbHble YCTAaHOBKM W MaporeHepatopbl», «TennoMexaHM4Yeckoe W BCroMoraTenbHoe
obopynosaHne TOC» n gp.

1.3. O6bem ancuunnnHbl (Moayns) ¢ ykazaHMeM TPYAOEMKOCTU BCEX BUAOB
y4yeOHOM paboTbl

O6Lwasn TpyaoeMKOCTb AMCLUMNNMHBI (Modyns) cocTasnseT 9 3aveTHbiX(ble) eanHu(bl), 324
4Yacos.

OuHasa ¢popma

PacnpeneneHune no cemectpam
Buabl 3aHATUI 4 5 Bcero yacos
cemecTp cemecTp
O0wasa TpyaoemMKoCTb 324
::\)‘/‘I,D,MToprle 3aHATUSA, B 9% 68 164
nekyunoHHble (1K) 32 17 49
npakTuyeckme
(cemuHapckue) (M3, C3) 32 17 49
na6bopatopHsbie (J1P) 32 34 66
CamocrosiTensHas
paboTa ctygeHToB (CPC) 48 76 124
dopma NpoMeXyTOYHOMN 3auer SK3aMeH 36
aTTecTaumm B cemecTpe




KypcoBasi paboTta
(kypcosow npoekT) (KP,
KIT)

3aouHas dopma

PacnpegeneHve no cemecTtpam
Buabl 3aHATUI 4 5 Bcero yacos
cemecTp cemecTp
O0was TpyaoeMKOCTb 324
AyauTOpHbIE 3aHATUS, B 22 o4 46
T.u.
nekumoHHble (J1K) 8 8 16
npakTnyeckue
(cemuHapckue) (M3, C3) 6 8 14
na6bopatopHbie (J1P) 8 8 16
CamocTosTenbHas
paboTa ctygeHToB (CPC) 122 120 242
dopma NpoOMeEXKyTOYHOM 3auer SK3aMeH 36
aTTecTaumm B ceMecTpe
KypcoBasi paboTta
(kypcosom npoekT) (KP,
KIT)

2. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00y4YeHUsi Mo AUCLUNNINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMu OCBOEHUA o6pa3oBaTesibHOW NpPorpaMmmbl

MnaHnpyemMble pesynbTaTbl OCBOEHMS
obpasoBaTenbHON Nporpammbl

MnaHnpyemble pe3ynbTaTbl 00y4YeHMs No
AVCUMMIINHE

Koa n HaumeHoBaHue
KOMMNeTeHUumn

WHankaTopsl
OOCTUXKEHUS
KOMMeTeHUnH,
dopMmupyemblie B
pamMkax AUCLMNMVHGI

[eckpunTopbl: 3HaHWS, YMEHWS, HABbIKU U1
(Mnu) onbIT AeATenbHOCTU

na-1 Onk-3.
[emoHcTpupyeT
NMoHNMaHne
OCHOBHbIX 3aKOHOB
OBWXEHUS
XNOKOCTU U rasa

3HaTb: OCHOBHbIE 3aKOHbI ABUXEHUS
XMOKOCTU U rasa, X MaTeMaTU4ecKyto
3anncb U PU3NYECKNUI CMbICHT
COCTaBISAIOLLMX YPABHEHUIA.

YMeTb: 3anuckiBaTb YpaBHEHUS
OCHOBHbBIX 3aKOHOB [BWXEHUS XUOKOCTH
W rasa ans pasnuyHblx 3agay
TennomaccoobmeHa.

BnageTb: MmaTemMaTM4eCKUM 1
NOHATUMAHBLIM annapaToM Mpu 3anucu
3aKOHOB [ABWXXEHWUS XXWOKOCTU U rasa B
3ajadax TennomMmaccoobmMeHa




OrK-3 CnocobeH
JEMOHCTPMPOBaTh
NPUMEHEHNE OCHOBHBbIX
crnocoboB Nosy4veHus,
npeobpa3soBaHus,
TpaHcnopTa u
NCMNONb30BaHUA TENNOTbI
N TennoTexHU4ecKknx
yCTaHOBKax 1 cuctemax

na-3 Ork-3.
Wcnonb3yeT 3HaHuA
TEeNNoU3nN4eCcKnx
CBOWCTB paboumx
Ten npu pacyeTax

3HaTb: Tennodunanyeckme CBONCTBa
pabounx Ten, MCNosb3yemblX Npu
TENNOTEXHNYECKMX pacdeTax

YMeTb: onpefensTtb Tennoguanyeckme
CBOWCTBa pabounx Ten.

Brnagetb: ymeHusimun n cnocobamm
BblYMCIEHNS TENNOodM3nNYeCKnX
CBOWCTB, a Takke HaBblkaMy aHanmsa

TEennoTEXHNYECKNX y
BNUsIHUSA Tennodmsnyeckne CBonNCcTea
YCTaHOBOK U
pabouunx Ten Ha pe3ynbTaThl pacyeTa
cuUcTeMm
TennomaccoobmeHa B
TENNOTEXHNYECKNX YCTaHOBKaX M
npoteccax.
3HaTb: OCHOBHbIE 3aKOHbI 1 CMOCOObI
nepegayn TennoTbl U Macehl, UX
MaTeMaTU4eCKyHo 3anncb U n3nYecknin
na-6 Orik-3. CMBbICIT COCTaBNSAOLWNX YpaBHEHUN.
OemoHcTpupyeT YMeTb: NPUMEHATb 3aKOHbI Nepefayn
NoHMMaHue TEeNnoTbl U Macchbl AN ONUCaHNS U1
OCHOBHbIX 3aKOHOB | peLleHus pasnnyHblx 3adad
n cnoco6bos TennomMmaccoobmeHa.

nepegadun TennoTbl
n MaccCbl.

Bnagets: YMEHUNAMU N HaBblKaMU
COCTaBJieHUA, peLlleHna n aHanmaa
ypaBHeHMVI Ha OCHOBE OCHOBHbIX
3aKOHOB 1 CNocoboB nepeHoca TennoThbl
M MaccChbl.

na-7 Ork-3.
MpumeHsieT 3HaHUSA
OCHOB
TennomaccoobmeHa
B
TEnnoTEeXHNYEeCKMX
yCTaHOBKaXx.

3HaTb: 06LWENPUHATBIE METOANKN
pacyeT TemnepaTypHbIX Nonen,
TEensoBbIX MOTOKOB M NMOTOKOB BeLLeCcTBa
NPUMEHUTENBHO K 3adadam pac4yeTta
TennomaccoobmMmeHa B
TENNOTEXHNYECKMUX YCTaHOBKaX; BUObI U
MeTOoAbl pacyeTa TeNSTIO0OMEHHbIX
annapaToB 1 ApYrux TeNIOTEXHUYECKNX
YCTPOWCTB.

YMeTb: Nnpon3BoanTb pacyeT
TemnepaTypHbIX Nonen, TeNNOBbIX
NOTOKOB M MOTOKOB BeLLecTBa npu
CTauMOHapHbIX U HECTaLMOHAPHbIX
pexnmax, NPonu3BoANTb pacyeTbl
pabo4nx NpoLeccoB B TENSTO0OMEHHbIX
annaparax u apyrmx TennoTexHn4eCckmnx
YCTPOWCTBAX.

BnageTb: HaBblKamMn MPaKTUYECKNX
pacyeToB pasfMYHbIX NPOLLECCOB
nepeHoca TennoTbl 1 BELLECTBA
NPUMEHUTENBbHO K TEMNOOOMEHHbIM
annapaTtam 1 Apyrum
TENNOTEXHNYECKUM YCTPOMNCTBaM

3. CTpyKkTypa 1 cogepxaHve AUCLUNIIUHbI

3.1. Pasgenbl gucumnnuHbl U BUAbl 3aHATUNA

3.1 CTpyKTypa AUCLUNIIUHBbI ANA O4HON (hOopMbI OOYyUYeHUA

4




AyOouTopHble

Homep HaunmeHoBaHune Bcero| 3aHATMA
Mogayrnb Tembl pasgena CPC
pasgena pasgena YacoB n3
JIK JIP
(C3)
Cnoco0bl
TennoobmeHa.
BeeneHue. OcCHOBHbIE MOHATUSA U
1 1 OCHOBHbIE MOHATUA U 10 (4 |2 |- 4
onpeneneHus 3akoHb.
Tennodunsndeckue
cBOMCTBa pabounx Ten
nddepeHUmnansHoe
OnddepeHumansHoe Andbdbepenuy
ypaBHeHne
ypaBHeHME
TEnnonpoBoAHOCTU U TennonposoaxocTh
2 2 €ro peleHna ansa Ten 66 12114 (24 | 16
€ro peleHnsa ans .
N pasnunyHou reomeTpun
Ten pasnu4yHom
npu cTauMoHapHOM
reomeTpuu.
pexume.
OunddepeHumnansHoe
OnddepeHunansHoe | ypaB-HeHMe
ypaBHeHMe TENnIonpoBogHOCTHU 1
TEnnonpoBOAHOCTM U | €ro pelleHus ans Ten
2 poBOA peLieHns A 30 |6 |6 |8 |10
€ro pelueHnsa ona pas-nnM4yHoOn
Ten pasnnu4yHomn reomeTpun nNpm He-
reomMeTpumn. CcTauMoHapHOM
pexume.
ndbdepeHumnanbHble
Andocoepeny [BWxXeHmne XNaKoCcTu.
ypaBHEHUS
KoHn-Bekuus.
KOHBEKTUBHOIO
; MexaHun3m Tenno-
TennoobmeHa;
HOVMEHEHME obmeHa npu aBMXeHUn
3 3 P xuakocTten. Cuctema 10 4 |12 |- 4
MeToa0B nogobus u
o andepeHumnanbHbIX
pa3MepHOCTEN K Ny
ypaBHEHWN
N3y4YEHUIO NPOLLECCOB
KOHBEKTUBHOIO
KOHBEKTUBHOIO
TennoobmeHa
TennoobmeHa.
OnddepeHumanbHble
ypaBHEHWS
KOHBEKTUBHOIO MpumeHeHne meToooB
TennoobmeHa; nogobusa n
3 npUMeHeHne pa3mMepHOCTEN K 12 12 |6 |- 4
MeTOAO0B Nogodus v N3y4YeHnto NpoLLeccoB
pa3mepHocTen K KOHBEKTUBHOIO
N3y4YeHuto npoLeccoB | TennoobmeHa
KOHBEKTUBHOIO
TennoobmeHa.
MaccooOmeH: NoToK MaccoobmeH: NoTok
MaccCbl KOMMOHEHTA, MacCbl KOMMOHEHTA,
4 4 16 |4 |2 |- 10
Andbaby3ns, Andbaoy3ns,
mMaccooTaava. MaccooTaava.




Tennootgayva u Tennootgayva n
rmapaBnuyeckoe rmgpaBnuyeckoe
5 5 COMpOTMBIIEHME NPU COMpOTMBIIEHNE NpW 28 |2 (2 (8 |16
BbIHY>XOEHHOM BbIHY>XOEHHOM
TEYEHUN KUOKOCTEN TeYeHUn B KaHanax.
Tennootpada n
Tennootgayva un
rmgpasnuyeckoe
FMAPABNMHECKOS COMpPOTUBIIEHNE NPU
5 COMpOTMBIIEHME NPU P P 26 (2 (2 [6 |16
BbIHY>XAEHHOM
BbIHY>XQEHHOM
. obTekaHUM NNacTUHbI,
TEYEHUN KUOKOCTEN
Tpy6bl 1 Nny4ykoB Tpyo
Pacuet
TennooTtgaya npu KOB(DIULIMEHTOB
6 6 cBoboaHom 18 2 |2 8 |6
TENnooTAauun npu
KOHBEKLMK -
CcBOOOJHOM KOHBEKLINK
Tennoobmer npu TennoobmeH npwu
7 7 hasosbix P 10 |2 |2 |- |6
KoHAeHcaumm
npeBpaLLeHnsaX
Tennoobmer npu TennoobmeH npu
7 ha3oBbIx P 10 |2 [2 |- |6
KnneHmn
npeBpaLLeHnsaX
OcCHOBHbIE NOHATUSA
TennoobmeH TennoobmeHa
8 8 14 2 |- - 12
n3ny4yeHnem n3ny4yeHnem. 3aKoHbl
TENMoBOro N3ny4yeHus.
TennoobmeH PacyeTt TennoobmeHa
8 19 2 |3 (6 |8
nanyyeHmem N3ny4YeHnem.
Tennorngpasnnyeckun
TennoobMeHHble acyer
9 9 P 19 |3 |4 |6 |6
annapartbl TENNOOOMEHHbIX
annapaTos.
N1oro 288 |49 (49 [ 66 | 124
3.1 CTpyKkTypa AUCUUNIIUHBI ANA 3a04HOM hOopMbl OOyUYeHus
AyaunTopHble
Home HanmeHoBaHune Bcero| 3aHaTUga
Mogaynb P Tembl pasgena CPC
pasgena pasgena yacoB n3
JIK JIP
(C3)
Cnocobsbl
TennoobmeHa.
BeeneHue. OCHOBHbIE MOHATUSA U
1 1 OCHOBHBbIE NOHATUSA U 10 2 - - 8
onpeneneHus 3aKOHEI.
Tennoduanyeckne
cBoncTBa pabouunx Ten




OnddepeHumansHoe
ypaBHeHue
TEennonpoBOAHOCTU U

OudhpepeHumnansHoe
ypaBHeHue
TennonpoBOAHOCTU U

€ro peLleHus ang tern 66 48
€ro peleHnsa ans o
N pasnu4Hom reomeTpun
Ten pasnu4Homn
npu cTauMoHapHOM
reoMeTpuun.
pexume.
OunddepeHunansHoe
OudbdepeHunansHoe | ypaB-HeHue
ypaBHeHue TENnonpoBOAHOCTM U
TEN/IoNpOBOAHOCTU U | €0 PelleHNsa Ana Ten | 4 28
€ro peLueHna ons pas-nMyHoOn
Ten pasnu4Hom reomeTpun nNpu He-
reoMeTpumn. CcTauMoHapHOM
pexume.
ndbdepeHunanbHble
Andbdpepeny [BU>xeHME KXNOKOCTM.
ypaBHEHWS
KoH-Bekuus.
KOHBEKTUBHOIO
. MexaHnam Tenno-
TennoobmeHa;
obMeHa nNpu ABMXEHUN
npuMeHeHne y
»xugkocten. Cucrema 10 10
MeToAoB noaoous u
_ anddepeHumnanbHbIX
pa3mMepHoCTEeN K .
ypaBHEHW
N3y4YeHnto NpoLLeccoB
KOHBEKTUBHOIO
KOHBEKTUBHOIO
TennoobmMmeHa
TennoobmeHa.
OudbdepeHumnansHbie
ypaBHEHUS
KOHBEKTUBHOIO MpnmeHeHne meTonoB
TENNoobMeHa; nogobwusa un
npumMeHeHue pasmepHocTen K 12 12
MeToA0B noaobus u N3y4YEHUIO NPOLIECCOB
pa3mMepHOCTEN K KOHBEKTUBHOIO
N3y4YeHuto NpoLeccoB | TennoobmeHa
KOHBEKTUBHOIO
TennoobmeHa.
MaccoobmeH: noTok MaccoobmeH: noTok
MaccCbl KOMMOHEHTA, MacCbl KOMMOHEHTA,
16 16
anddyaus, andpyaus,
mMaccooTgavya. MaccooTgavya.
Tennootgayda u Tennootpada n
rmapaenmyeckoe rmgpaenunyeckoe
COMpOTUBIIEHWE MPU cornpoTusrieHre npu 28 26
BbIHY>XOEHHOM BbIHY>KA,EHHOM
TEYEHUN XXUOKOCTEN TeYeHUN B KaHanax.
Tennootnava n
Tennootgayda u
rmgpaenuyeckoe
rmapasnmyeckoe
COMpOTUBIIEHUE NpWU
COMpoTUBIIEHNE NpU 27 25

BbIHY>XEHHOM
TEYEHUN XNOKOCTEN

BbIHY>XAEHHOM
o6TekaHUM NNacTUHbI,
TpyObl 1 Ny4yKkoB TPYyO




Pacuert
TennooTtgaya npu KOS DULMEHTOR
6 6 cBobogHoOM 18 1 1 - 16
TEennooTAauun npum
KOHBEKLUU -
CcBOOOJHOW KOHBEKLINK
Tennoobmer npu TennoobmeH npwu
7 7 ¢a30BbIX P 10 1 1 - 8
KoHOeHcaumm
npeBpaLLeHnaxX
Tennoobmer npu TennoobmeH npwu
7 hasosbix P 10 |1 |1 |- |8
KMneHmm
npeBpaLleHnsaX
OCHOBHBbIE MOHATUSA
8 8 TennoobmeH TennoobmeHa 14 ) ) ) 14
n3nyyeHmem nany4yeHmem. 3aKoHbl
TENOBOro N3Ny4eHust.
TennoobmeH Pacyet TennoobmeHa
8 20 1 1 4 |14
n3ny4yeHmem N3NyYEeHUEM.
Tennorngpasnnyeckun
TennoobmeHHbIe acyeTr
9 9 P 17 |2 |2 |4 |9
annapartbl TEno06MeHHbIX
annapaTos.
NToro 288 |16 [ 14 | 16 | 242
3.4. CopepxaHue pa3genoB AUCLUNIINHBbI
3.4.1. JleKUMOHHbIe 3aHATUA, coaepKaHMe U 06beM B Yacax
TpynooemMKocTb
Howmep pya
Mogaynb pasnena Tema CopepxaHune (B yacax)
OO0 | 3900
O6Lwme nonoXxeHns nepegayn
TENMoTbl U Macchbl:
BeegeHue.
TENNIonpoBOAHOCTb, KOHBEKLUS,
1 OCHOBHBbIE NOHATUSA U 2 1
nanyyeHue, o dysus.
onpeneneHus N
dunsmyeckne ceoncTea TBepAbIX
Ten, XXUAKOCTEN 1 ra3os.
1
TemnepaTypHoe none, rpagueHT
Temneparypsbl, TEMMOBOW NOTOK,
BeegeHue.
NMOTHOCTb TEMNIOBOro NOTOKA.
1 OcCHOBHbIE MOHATUSA U 2 1
TennonpoBOoAHOCTb B TBEPAbBIX
onpeneneHus
Tenax. 3akoH Pypbe.
KoadhdpmumeHT TennonpoBogHOCTMU.
ndbdepeHumnansHoe
Andbcoepeny OuddepeHunansHoe ypaBHeHME
ypaBHeHMe
TEnnonpoBOAHOCTU. YCNoBUs
TENnnonpoBOA4HOCTU U
2 ogHo3Ha4yHoCcTK. 3akoH HbloToHa - 2 1
€ro peleHnsa ans
N Puxmana. KoacdbdmumeHT
Ten pasnu4Hom
TennooTaayn.
reoMeTpuu.




OnddepeHumansHoe
ypaBHeHMEe
TENnnonpoBoAHOCTU U
€ro pelweHnsa ans
TEen pasnn4Hom

lNepeHoc TennoThbl B NIIOCKON
CTEHKE NP NOCTOAHHOM U
nepeMeHHOM KO3hPULINEHTE
TEeNnonpoBOAHOCTY NMPU PasnmyHbIX
rPaHNYHBIX YCNOBUSX.
MHorocrnornHas nnockas cTeHka.

reomeTpumn. OKBMBaAnNEHTHbIN KO3 PULINEHT
TEennonpoBOAHOCTMU.

OudbdepeHunansHoe

ypaBHeHne Tennonepenaya vepes

TEennonpoBogHOCTA U
ero peLleHunst ons
Ten pasnu4Houn
reoMeTpuu.

OHOCINOWHYI0 U MHOTOCIIONHYIO
UUNUHOPUYECKYIO CTEHKY.
KpuTtudecknin guameTp U3onsumu.

OudbdepeHunansHoe
ypaBHeHue
TENNoNpoOBOAHOCTU U
€ro peLleHnst ons
Ten pasnu4yHomn

TennonpoBOAHOCTb MPKY HaNM4YUK
BHYTPEHHUX UCTOYHUKOB TEMMOTbI
(6ecKoHeYHble NNaCTUHBbI,
LUUIMHAPUYECKNE CTEPXKEHDb U
CTeHkKa).

reomMeTpum.

Cnocobbl uHTEHCHdUKaLMK
OudbdepeHunansHoe | Tennonepenayun. NepeHoc TennoThl
ypaBHeHMEe no ctepxHto (pebpy). Tennoson

TEennonpoBogHOCTH U
ero pelweHnsa ans
Ten pasnu4Homn

NMOTOK C MOBEPXHOCTN pebpa.
Tennonepenaya yepes
opebpeHHYIo CTEHKY.

reomMeTpum. KoadbdurumeHT addekTmBHOCTH
pebpa.

AnddeperynancHoe TennonpoBoAHOCTL B pebpax

ypaBHeHne

TEennonpoBogHOCTU U
ero peLleHuns ons
Ten pasnnyHom

nepemMeHHoro cedeHns. Pebpo
MWHNUManbHOW Macchl.
TennonpoBogHOCTb
uunuHapuyeckmx pebep.

reoMeTpumn.
AHanuTn4eckoe onucaHme
npouecca HecTalnoHapHOW
TndbepeHLManbHoe TennonpoBogHocTh. OxnaxaeHvne
ypaBHel-?Me (HarpeBaHune) HeorpaHNU4YeHHON

TEnnonpoBOAHOCTU U
€ro pelleHnsa ans
TEen pasnn4yHomn

nnacTtuHbl. bespasmepHasn dpopma
pelueHus 3agadun. Yucna bruo m
dypbe. AHanm3 nony4eHHoro
peLLeHnst NPU pas-NN4YHbIX Ynucnax

reomMeTpun. ;
P Bi n Fo. OnpeneneHue konuyecTtsa
TennoTbl, 0OTAaBaeMOro nNIacTUHOm
B MpoLecce oxnaxaeHus.
OnddepeHumansHoe | TemnepaTypHOe nosie B npolecce
ypaBHeHue oxnaxaeHus (HarpeBaHus)

TEennonpoBogHOCTU U
ero peLleHuns ans
Ten pasnu4Houn
reomeTpuu.

6GECKOHEYHO ANMMHHOIO LMNMHApPA,
wapa. Konuyectso TennoTsl,
oTAaBaemoe LUMUHAPOM U LLIApOM
B MpoLiecce oxXnaxaeHus.




OudbdepeHunansHoe
ypaBHeHue
TEennonpoBogHOCTU U
ero peleHnsa ans
Ten pasnu4Homn

PerynapHbi pexum oxnaxgeHus.
Teopembl KoHapaTtbesa.
OnpepgeneHve Tennopuanyeckux
CBOWCTB Matepuanos METOO0OM
perynapHoro pexuma.

reoMeTpuu.
KOHBEKTMBHBbIN TENI00OMEH B

OnddepeHumnanbHble | OAHOPOAHOW cpede.

ypaBHeHus MaTtemaTudeckoe onvcaHue

KOHBEKTUBHOIO npouecca KOHBEKTUBHOIO

TennoobmeHa; TennoobmeHa:

npUMeHeHne anddepeHumnanbHble ypaBHEHUS

MeToA0B noaoous u
pa3MepHOCTEN K
N3y4YeHno NpoLIeCCOB

SHEepruu, OBMKEHMS,
HepaspbIBHOCTU. YcrnoBus
0QHO3HaYyHOCTU. dPUsnyeckune

KOHBEKTMBHOIO CBOWCTBA XNOKOCTEW N ra3os,

TennoobmeHa CyllleCcTBeHHbIE ANng npolecca
KOHBEKTUBHOro TennoobmeHa

OudbdepeHumnanbHbie

ypaBHEHUS

KOHBEKTUBHOIO MmopognHaMmnyecknin n TENNOBON

TennoobmeHa; norpaHunyHele crion. OcobeHHoCTH

NnpUMeHeHne TennoobmeHa npuM NnaMmmMHapHOM n

MeTOAOoB Noodus u
pa3MepHOCTEN K
N3y4YeHuto NpoLieccoB

TYpOyneHTHOM pexumax Te4eHUus.
JlokanbHbIN U cpeaHui
KoadhUUUEHTbI TENNOOTAQYM.

KOHBEKTMBHOIO
TennoobmeHa

[ncbchepeHLmanibHbIe MpumeHeHne MeToA0B nogobwus un
YpaBHEH!S pa3MepHOCTEN K U3YYEHUIO
{OHBEKTUBHOTO MPOLIECCOB KOHBEKTMBHOTO TenJio-
TennooBmeHa: obmeHa. bespasmepHbii BUA
NPMMEHEHME mMaTeMaTU4ecKoro onncaHus

MeTo40B nogobus u
pa3MepHOCTEN K
N3y4YEHUIO NPOLLECCOB
KOHBEKTUBHOIO
TennoobmeHa

KOHBEKTUBHOro TennoobmeHa. bes-
pa3mMepHble KOMMMEKChbl, YUCNO
PenHonbaca, uncno Mpacroda,
yucno HyccenbTta. Teopus
nogobus n MeToa pasmepHoCcTeN.
KputepuanbHble ypaBHEHUS.

MaccoobMmeH: NoToK
MacChbl KOMMOHEHTA,

Andbapy3usi,
MaccooTgava.

Oundbpyauns. MNMotok macchl
KOMMOHeHTa. BekTop nnoTHoCTU
notoka macchl. 3akoH Puka.
KoacphdomumeHT anddysunn. Tepmo-
n 6apoandpdysms.
OuddepeHumnanbHble ypaBHEHUS
COBMECTHbIX MPOLECCOB Macco- U
TennoobmeHa.

MaccooOmeH: NoToK
MaccChbl KOMMOHEHTA,

Ancbdysms,
MaccooTgaua.

Ondy3noHHbIN NOrpaHnyHbIN
cnon. MaccooTtaada okono
NoNyNnpPOHNLLAEMON CTEHKMU, MOTOK
Ctedpana. Tenno- n maccoobmeH B
naporasoBbIX CMECSIX.
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Tennootgayva u
rmgpasnmyeckoe
COMpPOTMBIIEHME NPU
BbIHY>XOEHHOM
TEeYEeHUU KUOKocTen

OcobeHHocTUn TennoobmeHa npu
OBWKEHUN TenroHocuTenem B
Tpybax n kaHanax. TennoobmeH u
CONPOTMBIIEHNE MPU BbIHY>XAEHHOM
TeyeHuun B TpyOax. BsA3KOCTHBIN K
BSI3KOCTHO-TPaBUTALMOHHbIV
pEXNMBI.

Tennootgayva un
rmapaBnuyeckoe
COMpPOTUBIIEHME MNPU
BbIHY>XQEHHOM
TEYEHUN XKNOKOCTEN

TennooTaaya v rugpaBnnyeckoe
CONPOTMBIEHMNE NPU BbIHY>XXOEHHOM
ob6TekaHnM NnacTuHbl, TPYObI 1
nyykoB Tpy6

TennooTtgadya npu
cBoboaHom
KOHBEKLUU

TennooTtgada npy cBO60AHOM
ABWKEHUWN XUAKOCTU OKOSO
NNacTUHbl NPU NaMUHAPHOM U
TYpOYyNEHTHOM ABUXKEHUMN.
Tennoo®meH npy NaMMHAPHOM 1
TYpOYNEHTHOM peXxumax oKoso
TpyObl.

TennoobmeH npu
¢a30BbIX
npeBpaLLeHmsaxX

TennooGMeH npu KoHAeHCaUUN
napa. l'neHo4Hasa 1 kanesnbHas
KoHaeHcaums. Kpaeson yron.
YpasHeHue Nepua-KHyaceHa.
3agava HyccenbTa. Tennootaaya
npu TypOyneHTHOM Te4eHun
nneHkn koHgeHcaTta. [neHo4Hasa
KOHOEHCcaLUMsl Ha rOpU3oHTanbHOM
Tpybe.

TennoobmeH npu
¢a30BbIX
npeBpaLLeHmsaxX

TennoobmeH npu KUNeHmm
»xugkocten. NneHo4vHoe n
Ny3blpbLKOBOE KUMNEHMWE.
Kputnyeckun pagnyc nysbipbka.
PacueT koahduumneHTa
TENnooTAauuM NpU Ny3bIPEKOBOM
KuneHn B 6ornbLLIoOM 06beme.
Kputnyeckne Tennosble Harpysku
npv KUNeHuu.

TennoobmeH
n3nydyeHmem

dusmyeckas npmpoaa, NOHATUSA U
3aKOHbI TEMOBOrO MU3Iy4YeHUs.
WHTerpanbHble 1 cnekTparnbHble
XapaKkTepUCTUKM SHEPTUM
N3Ny4YeHus: NOTOK, MNITOTHOCTb
NOTOKA, MUHTEHCUBHOCTb M3ITy4YeHUS.
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Jlyunctein Tennoobmen mexay
AByMSA 6e3rpaHnyHbIMU
nnacTMHaMu, KOHLEHTPUYECKUMU
chepamun n KoakcmanbHbIMU
TennoobmeH Tenamu. TennoobmeH mexay
8 Tenamu Nnpoun3BosibHO 2 1
n3nyyeHmem
pacnonoXeHHbIMW B NPOCTPaHCTBE,
pasgeneHHbIMY NPo3padvHon
cpefon. YrnoBble KO3MULNEHTbI
n3ny4vyeHuns. CBomcTBa NyYUCTbIX
MOTOKOB.
Knaccudgukauuns TennoobMeHHbIX
annapaToB. YpaBHEHUS TEMNI0BOro
GanaHca u Tennonepegaydun.
9 9 TennoobmMeHHbIe TemnepaTypHbIN Hanop npu 3 >
annapaTbl pas3nnyHbIX CXeMax ABUKEHUS
TennoHocutenen. Tennosou
pacyeT pekynepaTUBHbIX
TennoobMeHHUKOB.
3.4.2. NpakTuyeckne 3aHATUA, coaepKaHMe n 06bLemM B Yacax
Homep TpyaoemKocTb
Mogayne Tema CopepxaHve (B yacax)
pasgena
0®0 | 300
dusnyeckue cBorcTBa TBEPAbIX
Ten, XXUAKOCTEN U ra3os.
TemnepaTypHoe none, rpagueHT
B 0 Temnepartypbl, TENMOBON MOTOK,
1 1 BEACHNE. ©)CHOBHbIS NNOTHOCTb TEMMOBOro NOTOKA. 2 -
NOHATUA U onpeaeneHns
TennonpoBOAHOCTL B TBEPAbIX
Tenax. 3akoH dypbe.
KoachdomumeHT
TENnnonpoBOAHOCTN.
OnddepeHumansHoe
ypaBHeHue TennonpoBOAHOCTb MAACTUHBI
2 TENNonpPoBOAHOCTU U npw rpaHNYHbIX YCroBusx | 2 1
ero pelleHuns onsg Ten poaa.
pasnnyHon reoMeTpun.
OudbdepeHunansHoe
ypaBHeHne TennonpoBOAHOCTb MMACTUHBI
2 TENNONPOBOAHOCTU U npw rpaHnyHbIX yerosusax 2 1
ero pelleHuns ons Ten poaa.
pasnuyHom reomeTpun.
OudbdepeHunansHoe
ypaBHeHue TennonpoBoAHOCTL
2 TEennonpoBogHOCTU U LUNUHOPUYECKON CTEHKU NP 2 1
ero pelleHunst ons Ten rpaHnyHbIX ycrosusix | poga.
pasnuyHom reomeTpun.
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OudbdepeHunansHoe
ypaBHeHue

TEeNnnonpoBogHOCTU U
ero peleHns ansa Ten

pasfnnuyHom reomeTpun.

TennonpoBoAHOCTL
LUNUHOPUYECKON CTEHKU NP
rpaHn4HbIX yernosusax Il poga

OnddepeHumansHoe
ypaBHeHue

TEnnonpoBoAHOCTU U
€ro peleHns ans Ten

pasfinyHom reomeTpun.

TennonpoBogHoOCTb B pebpax.
O hekTnBHOCTL pebpa.

OnddepeHumansHoe
ypaBHeHue

TEennonpoBoAHOCTU U
€ro pelleHns ansa ten

pa3nuMyHoON reoMeTpun.

Mepenaya TennoTbl Yepes
pebpucTyio NNOCKyo U
LUUITMHOPUYECKYHO CTEHKY.

OnddepeHumansHoe
ypaBHeHue

TEnnonpoBOAHOCTU U
ero pelleHuns ons Ten

pasnn4yHoOmn reoMeTpun.

TennonpoBOAHOCTL MpU
HanNU4Mn BHYTPEHHUX
WCTOYHUKOB TENSIOThI B TEenax
pasnuyHon popmsbl.

OudbdepeHunansHoe
ypaBHeHue

TEennonpoBogHOCTA U
ero pelleHuns ons Ten

pasnuyHon reomeTpun.

HecTtaunoHnapHas
TENNONPOBOAHOCTL B NMIAaCTUHE

OudhdepeHunansHoe
ypaBHeHue

TEennonpoBogHOCTA U
ero peleHns ansa Ten

pasnnMyHom reomeTpun.

HeCTaLI,VIOHapHaFl
TENNoOnpoBOoAHOCTb B
UMIMNHAPUNYECKOM CTEepXHe.

OnddepeHumansHoe
ypaBHeHWe

TEnnonpoBoAHOCTU U
€ro pelleHns ans Ten

pasnMYHON reoMeTpun.

HectaunoHapHas
TEennonpoBOAHOCTb TeN
OrpaHNYeHHbIX pasmMepoB.

OnddepeHumanbHble
ypaBHEHMS
KOHBEKTUBHOIO
TennoobmeHa;
npuMeHeHne METOAOB
nogoous un
pa3MepHOCTEN K
N3y4YEHUIO NPOLLECCOB
KOHBEKTUBHOIO
TennoobmeHa

Tennodusnyeckune csomncTea
Xugkocten. Pacuet
KpuTepmanbHbIX Ynicen
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OudbdepeHumnansHbie
ypaBHeHUs
KOHBEKTMBHOIO
TennoobmeHa;
npuMeHeHne MeToa0B
nogobusa u
pa3MepHOCTEN K
N3y4YeHUIO NPOLLEeCCoB
KOHBEKTMBHOIO
TennoobmeHa

O6paboTka ONbITHLIX AAHHbIX
MEeTOJOM Teopuu noaobus.

OudbdepeHumnanbHbie
ypaBHeHUs
KOHBEKTUBHOIO
TennoobMmeHa;
NpYMeHEHNE METOO0B
nogobusa u
pa3MepHOCTEN K
N3y4YEHUIO NPOLLECCOB
KOHBEKTUBHOIO
TennoobmeHa

BbluncneHnune koappuumeHTa
TennooTAaym Ha OCHoBe
KpUTepmanbHbIX ypaBHEHWI

MaccoobOmeH: NoToK
MacChbl KOMMOHEHTA,

Andbapy3usi,
MaccooTgava.

MNoTok macchl. Tenno- u
MacconepeHoc B ABYX-
KOMMOHEHTHbIX cpeaax.

Tennootgayva u
rmapaBnuyeckoe
COMpPOTUBIIEHNE NPWU
BbIHY>KOEHHOM TE€YEHUN
XKMOKOCTENn

TennooTtgada npu NammHapHOM
N TypOYyNneHTHOM OBWKEHUM B
Tpybax.

Tennootgada u
rmapaBnuyeckoe
COMpOTMBIIEHME NPU
BbIHY>KOEHHOM TEYEeHUN
XUaKocTen

Tennootgaya npu
BbIHY>XAEHHOM OMbIBaHUN
NNacTUHbl, OOQUHOYHOW TPYObI 1
ny4ykoB Tpy6

TennooTgaya npu
cBOOOOHOW KOHBEKLUMN

PacueT koadhdpmumneHTOB
Tennootaauyun npu cBob6oaHoOwM
KOHBEKLIMM BO3Me BepTUKanbHbIX
N FTOPU3OHTambHbIX
NoBEPXHOCTEN

TennoobmeH npu
¢a30oBbIX
npeBpaLLeHnsax

Tennoo6bmMeH Npu KOHAEHCaUUN

TennoobmeH npwu

¢asoBbIX TennoobmeH npu KunNeHnm
npeBpaLLeHnsix

TennoobmeH nsnyyeHmem
TennoobmeH

Mexay Ternamu, pasgeneHHbIMK
n3ny4yeHmem o ¥

Npo3payHon cpeaomn.
TennoobmeH TennoobmeH M3ny4eHnem B
nanyyeHvem nornowlatoLwien cpege
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9 9 TennoobmeHHble Tennorngpasnuyecknin pacyeT 2 2
annapaTbl TennoobMeHHbIX annapaTos.
3.4.3. labopaTopHble 3aHATUA, coaepKaHue n o6bLemM B Yacax
Home TpyaoemKocTb
Moaynb pasner?a Tema CopepxaHue (B wacax)
0®0 | 300
OudbdepeHunansHoe
ypaBHeHue Onpepaenenne koadpduumneHTa
2 TEnsIoNpPoBOAHOCTU U €ro | TennonpoBoAHOCTU METOAOM 4 -
pelleHns anga ten NNacTUHbI.
pasnuyHon reoMeTpun.
OnddepeHumansHoe PacueT cTaumoHapHoro
ypaBHeHue TemnepaTypHoro nons B
2 TennonpoBogHOCTU N €ro | COCTaBHOW OBYXCITOMHON 6 -
Yy
pelleHns ang Ten CTEHKe C UCTOYHUKaMM
pasnnyHon reoMeTpun. TennoThbl.
ngdepeHunansHoe
A ;gfeﬁme H PacueT Tennonepegaun mexay
yp TennoHocuTensiMu,
2 TENNONPOBOAHOCTU U €ro 4 4
DeLLISHMS! ANs Ter pasgeneHHbIMU
DA3NNUHOM reoMETpMM UMVHAPNYECKON CTEHKON.
OudbdepeHunansHoe
ypaBHeHue P -
2 TEnnonpoBOAHOCTU U ero acter TemneparypHbix nonen | , 4
2 POBOA n adpcpekTnBHOCTM peb
peweHnsa ansa Ten oh®e 0CTI PebEp.
pasfnuyHon reomeTpun.
npdepeHumansHoe
A e(\g(feﬁme H PacueT HecTaumoHapHoro
yp TEnnoBOro pexuma ¢
2 TENNONPOBOAHOCTU U €ro 4 -
elIeHNs s Ten paBHOMEPHbLIM TeMrepaTypHbIM
P ~ nonem.
pasfinyHom reomeTpun.
[ndhpepeHLManbHoe PacueTbl ogHOMepHoOWM
aBHEHME HecTauuoHapHoOW 3agaymn
yp TEennonpoBOAHOCTU B NITOCKOM,
2 TEnnonpoBogHOCTM U ero y 6 -
peLLISHMs ANs Ter UMAMHAPUYECKON U
B3IMYHON FEOMETONN chepmyeckon MHOrOCNONHOWM
P pun. CTEHKe.
OudbdepeHunansHoe
ypaBHeHue PelweHne aBymepHon
2 TEennonpoBOAHOCTU U €ro | HecTauMoHapHOW 3agaydu 4 -
pelLeHns ans Ten TennonpoBOAHOCTN.
pasnuyHon reomeTpun.
Tennootgayva un
MMPABNMYECKOE PacuyeT ogHOMEpPHbIX
pacnpefeneHuii TemnepaTtypsbl )
5 COMNpoTUBIIEHNE NpKU 4
BLIHYKASHHOM TEUSHN CTEHKM M XXMAOKOCTU NO ANUHE
_ KaHana.
XngkocTten
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Tennootgayva u
rmapasnmyeckoe PacyeT KOHBEKTUBHOIO
5 COMpOTMBIIEHME NPK TennoobmeHa npu nammvHapHom | 4 -
BbIHY>KOEHHOM TEYEeHUN TEYEeHUN B Kpyrnon Tpyoe.
5 XUOKoCcTen
Tennootgayda u
PacuyeT KOHBEKTMBHOIO
rmapasnmyeckoe
TennoobmeHa npu nammHapHOM
5 COMnpoTUBIIeHWE MNpu 2 -
NpPoaofibHOM 0B6TEeKaHUN
BbIHY)>XAEHHOM TeYeHUN
o NMacTuHbI.
XnokocTten
Tennootgaya u
rmapaenmyeckoe TennooTgaya npu
5 COMpPOTMBIIEHME NPU BbIHY>XOEHHOM OBWXEHWM 4 -
BbIHY>XOEHHOM TEeYEeHUN XMUOKOCTU B TpyOe.
Xnagkocrten
OnpeaeneHne MeCTHbIX
6 TennooTtgaya npu KoahpnumeHToB TENNo-oTaaun 4 )
CcBOOOAHOM KOHBEKLINN npu ceob6oaHOM ABMXEHUU
BO3/€e BEPTUKaNbHON TPYObl.
6
WcecnepoBaHme Tennootaaydn
6 TennooTtgaya npu npu cBob6o0aHOM ABUMXKEHUU 4
cBOOOAHOM KOHBEKLINN XNOKOCTN BO3ne
ropu3oHTanbHOM TpyobbI.
PacueT ny4ncTbix NOTOKOB B
acUMMEeTPUYHON cucTeme
TennoobmeH .
8 Cepbix NOBEPXHOCTEN 4 4
n3ny4yeHnem
O Py3HbIM U3NyYeHnem 1
8 OTPaXEHMEM.
PacueT pagmaunoHHo-
8 TennoobmeH KOHOYKTMBHOMO TenrnoobmeHa B >
na3nyyeHmem NSIOCKOM CJio€e NOrfoLlaoLLen n
nanyvatoLien cpeasi.
9 9 TennoobMeHHbIe PacueT TennoobmMeHHUKOB TMna 6 4
annapartbl “Tpyba B TpyGE”.
3.6. CamocTosiTenbHasa paboTa CTyAeHTOB
Buabl TpyooemKkocTb
Homep |CoaepxaHune maTepuana, BBIHOCUMOIo y
Mogyne pasgena Ha CaMOCTOATENbHOE U3yYeHne camocToATENBHON (B 4acax)
paboTbl 0d0 | 300
Cnocobbl TennoobmeHa. OcHoBHble | PaboTta ¢
NOHATUS U onpeneneHuns. 3NEKTPOHHbBIMMN
1 1 Tennogunanyeckme cBoncTea obpasoBaTenbHbIMA 4 8
pabounx Ten. KoadpduumneHt pecypcamu;
TEnnonpoBOAHOCTU Pa3nNYHbIX CoCTaBneHune
MaTepuanoB 1 BELLECTB. KOHCMNeKTa
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TennonpoBoAHOCTbL B TBEPAbIX
Tenax. AuddepeHunansHoe
ypaBHEHWE TENNIONPOBOAHOCTM AN
aHM3O0TPOMHbIX TEN.
OudbdepeHunansHoe ypaBHeHne
TEnnonpoBoOAHOCTM ANs
BbICOKOMHTEHCUBHbIX
HecTaLMOHapHbIX NPOLECCOB.
Tennonepenaya 4yepes
OOHOCIOWHbIE N MHOTOCHOWHbIE
cTeHkn. O6obLEeHHbIN MeToA
pelleHnst 3agay TeNSIoNPOBOAHOCTM.

Pa6oTa c
3NEKTPOHHbLIMMU
obpasoBaTenbHbIMA

TennoobmeH B pebpax. pecypcamut; 26 76
TennonpoBogHOCTb MNNOCKON COCTaBneH_m
. KOHCMEKTa;
NoslyorpaHMYeHHOM NNacTUHbI
pelleHve 3agav
HecTauunoHapHas
TENnnonpoBoOAHOCTL B TeNax
pasnuyHon dopmbl. MNpUGNKEHHBIE
MeTOAbl peLleHns 3agay
TEnnonpoBOLHOCTMW.
HecTtaunoHnapHas
TEnnonpoBOAgHOCTL B
NonyorpaHMYeHHbIX Tenax npu
pPas3fniMyHbIX rPaHNYHbIX YCIOBUSX.
Cunctema gnddpepeHumanbHbIX
ypaBHEHWIA KOHBEKTMBHOIO
TennoobmeHa; npumeHeHne metogoe | Pabota c
nogobusa n pasmepHoOCTen K 3NEKTPOHHbLIMMN
N3YYEHUNIO NPOLIECCOB KOHBEKTMBHOIO | obpasoBaTesibHbIMMK
TennoobmeHa. MmgpoguHammnyeckun | pecypcamu; 8 22
1 TENNOBOW NOrpaHUYHbIE CIOW. cocTaBneHue
Mopobue n mogennpoBaHme KOHCMEKTa;
NpoLEeCCOB KOHBEKTMBHOIO pellueHne 3agad
TennoobmeHa. Metog
pa3MepHOCTEN.
PaboTa c
3MEKTPOHHbLIMMN
MaccoobmeH: NOTOK Macchl obpasoBaTenbHbIMU
KOMMNOHeHTa, andyauns, pecypcamu; 10 16
mMaccooTgava. COCTaBneHune
KOHCMNEKTa;
pelleHve 3agav
Pabota c
9NEKTPOHHBIMM
obpasoBaTenbHbIMU
pecypcamu;
TennooTgaya v rmapaBnnyeckoe cocTaBneHue
COMPOTUBIIEHNE MNPU BbIHYXXOEHHOM KOHCNeKTa. 32 51

TEeYEHUN XXUOKOCTEMN.

pelleHne 3agay,
obpaboTka un
aHanu3
NOSYYEHHbIX
AaHHbIX.

17




PacueT koadhpuumneHTOB
TennooTAaa4yu npu cBoboaHoM
KOHBEKLMM B pasnnyHbIX yCroBusX (B
OrpaHNYeHHOM NPOCTPaAHCTBE, B
LeneBbIX 3a3opax)

Pabota c
9NEKTPOHHbLIMMN
obpasoBaTenbHbIMU
pecypcamu;
coCTaBreHune
KOHCMeKTa.
pelleHne 3agay,
obpaboTka un
aHanus
NOnyYeHHbIX
AaHHbIX.

16

TennoobmeH npu ¢asoBbIX
npespaLLeHnax. Kpnsncel kuneHus.
TennooTtgaya Npu KUMNEHUU U
KOHAEHCcaL MM B NOABWXKHBIX cpeaax.

Pa6oTa c
3NEKTPOHHbLIMU
obpasoBaTenbHbIMA
pecypcamu;
cocTaBneHue
KOHCMEeKTa;
peLleHne 3agad

12

16

TennoobmeH nsnyyeHvem, CnoxHbIv
TennoobmeH

PaboTa c
3NEKTPOHHLIMU
obpasoBaTenbHbIMU
pecypcamu;
CoCTaBneHune
KOHCMeKTa.
pelueHne 3agad,
obpaboTka u
aHanus
NOSYyY€EHHbIX
OaHHbIX.

20

28

TennorngpaBnuyeckuii pacyeT
TennoobMeHHbIX annapaToB
nepuoamnyeckoro gencrems. Pacyet
CMeCUTENbHbIX annapartos.

Pabota c
3NEeKTPOHHbLIMMU
obpasoBaTenbHbIMU
pecypcamu;
cocTaBreHune
KOHCMeKTa.
pelleHne 3agay,
obpaboTka un
aHanus
NONyYeHHbIX
AaHHbIX.

obyuarowmxcs no gucumnimHe

doHA oLIEHOYHbIX CPeacTB

5.1. OcHoBHasa nuTepartypa

5.1.1. NeyvyaTHbIe UsgaHus

18

DOHLA, OLLEHOYHbIX cpeacTB TeKyLero KOHTposna u npomemyTquon arrectaunn no ntToram
OCBOEHUA ancumninmnHbl npeacrtaBrieH B NPUInoXeHunu.

5. YyeGHO-MeTOAUYECKOE M MH(POPMALMOHHOEe obecnevyeHne AUCUUNITUHDI

4. ®oHA OUEeHOYHbIX CPeACTB ANA NpoBeAeHUA TeKyLen U NPOMEeXyTOYHOWN aTTecTaumm

BptoxaHos, O.H. TennomaccoobmeH : yyebHuk / O. H. BproxaHos, C. H. LLes4yeHko. - Mockea :




MHDPA-M, 2012. - 464 c. - (Bbicluee obpa3oBaHue ) (bakanaspuar). - ISBN 978-5-16-004803-
1:339-90.

KyouHoB, AHaTonum AnekcaHgpoBud. TennomaccoobmeH : yyeb. nocobue / KyaumHoB
AHnatonun AnekcaHagposud. - Mocksa : MIH®PA-M, 2012. - 375 c. - (Bbicuee obpasoBaHue). -
ISBN 978-5-16-004729-4 : 399-85.

KysbmuHa, TaTbsHa ButanbeBHa. Tennodwmsmka : ydeb. nocobue / KyabmuHa TaTtbsiHa
ButaneesHa, BenknH Cepren HOpbesud, OpyxuHnH AHatonui lMpokonoBud. - Yuta : 3a6ly,
2012. - 107 c. - ISBN 978-5-9293-0832-1 : 83-00.

LiBeTkoB, ®enop PepotoBuy. TennomaccoobmeH / LiBeTkoB Pemop depotosud, puropbes
Bopuc AdaHacbesuy; yueb. nocobue. - 2-e usg., ucnpae. un gon. - Mocksa : M3OW, 2005. -
550c. : un. - ISBN 5-7046-1270-9 : 960-00.

Mpumepbl 1 3agaym no TennomaccoodbmeHy : y4eb. nocobue / B. C. JlornHos [u ap.]. - 2-e naa.,
ucnp. n gon. - CaHkrt-MNetepbypr : Jlaub, 2011. - 256 c. : un. - (YuyebHukn Ons By30B.
CneunanbHas nuteparypa). - ISBN 978-5-8114-1132-0 : 449-90.

5.1.2. U3paHua u3 3BC

Mupam, A.O. TexHnyeckas TepmoauHamuka. TennomaccoobmeH : PekomeHgoBaHO Y4yebHO-
MeToauveckum obbeanHeHunem By3oB P® no obpasoBaHumio B obnactu cTpouTenbcTBa B
KayecTBe y4yebHuMKa Ons cTyaeHToB, obydatowmxcst no HanpaeneHuto 270100 "CtpouTtenscTeo”
/ A. O. Mupawm, B. A. MNaeneHko; Mupam A.O.; MNasnen-ko B.A. - Moscow : ACB, 2016. - . -
TexHun4yeckas TepmogmHamMmumka. TennomaccoobmeH [OneKTpoHHbIN pecypc] : YuebHoe nsgaHmne
/ Mupam A.O., MaeneHko B.A. - M. : N3pgaTtensctBo ACB, 2016. - ISBN 978-5-93093-841-8.
http://www.studentlibrary.ru/book/ISBN9785930938418.html

5.2. lononHuTeNnbHasa nuTeparypa
5.2.1. MNeyvaTHble uU3gaHuns

TennotexHuka : y4ebHuk / noa pea. B.H. JlykanuHa. - 3-e u3g., ucnp. - Mockea : Beicwwas
wkona, 2002. - 671c. : un. - ISBN 5-06-003958-7 : 130-00.

Tenno n maccoobmeH. TennoTexHU4Yecknin aKCnepuMeHT : cnpas. / no pea. B.A. lpuropbesa,
B.M. 3opuHa. - MockBa : QHeprousgar, 1982. - 512 c. : vn. - 3-20.

Ncaes, C.U. Teopus TennomaccoobmeHa : ydebuuk / C. U. Ucaes, N. A. KoxuHos, B. W.
KodhaHoB; noa pea. A.U. JleoHTbeBa. - Mockea : Bbicw. wk., 1979. - 495 c. : nn. - 1-40.

JlbikoB, Anekcen BacunbeBud. TennomaccoobmeH : cnpai. / JlbikoB Anekcen BacunbeBuu. -
Mockea : QHeprus, 1972. - 560c. : un. - 2-15.

5.2.2. U3paHua u3 3BC

KyanHoB, Bacunuin AnekcaHgpoBud. TexHuyeckas TepmoauHamMuka W Tennonepegaya
YyebHuk / KyanHos Bacunuin Anekcangposud; KyamHos B.A., Kaptawos 3.M., CtedaHiok E.B.
- 3-e n3a. - M. : NsgatensctBo HOpant, 2017. - 442. - (bakanaBp. AKkageMuUyeckuin Kypc). -
ISBN 978-5-534-00781-7 : 163.80.
https://www.biblio-online.ru/book/EFA5B946-B5A6-4C71-AE60-3DAFCC7163EC

5.3. Ba3bl gaHHbIX, MHHOPMALMNOHHO-CNPABOYHbI€ U MONCKOBbLIE CUCTEMbI

https://e.lanbook.com/ OnekTpoHHO-O0MbNnoTeyHas cuctema «M3gaTenscTeo «J1aHby.
https://www.biblio-online.ru/ 3nekTpoHHO-6MbnNuoTeyHas cuctema «tOpanT»
https://elibrary.ru/ Hay4yHas anektpoHHasa 6ubnuoteka eLIBRARY.RU

http://www.nlr.ru/ Poccuiickasa HaumoHaneHasa 6ubnunoteka

http://www.gpntb.ru/ locygapcTeeHHas nybnmMyHasi Hay4dHO-TeXHUYeckast bubnmoTteka Poccum
http://techlib.org BubnuoTteka TexHn4eckon nuTepaTypsbl

http://techlibrary.ru/ TexHnueckast Gubnuoteka

http://www.tehlit.ru/ TexJut.py

6. NMepe4yeHb NporpaMMHOro o6ecneyeHus

MporpammHoe obecneveHne obuiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

19



"Merallpo".
MporpammHoe obecnedeHne creumanbHoro HasHadeHus: Foxit Reader, AUBC "Merallpo",
ABBYY FineReader

7. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNNNHbBI

HavmeHoBaHne nomelleHwn ans
npoBeAeHnst y4ebHbIX 3aHATUI 1 ANS
camocTosiTeNnbHOM paboTbl 06yyatoLmMxcs

OcHalleHHOCTb creLuanbHbIX NoMeLeHUn 1
NOMELLIEHUI ANS CaMOCTOATENbHOW paboThl

CocTaB 060pyA0BaHMSA M TEXHUYECKUX CPeacTB
0by4yeHus ykasaH B nacrnopTe ayautopuu,
3aKpensieHHoN pacnmcaHvem no kadeape

YyebHble ayguTopumn Ans TeKyLen
arTectaymm

8. MeTogu4yeckne peKkoMeHgaunun no opraHn3aummn nyvyeHmnsa gucumniuHbl

CtyaoeHTam HeobOXO4MMO 03HAKOMUTLCS: - C COAepXaHnem paboyen nporpammbl SUCLMNIUHDI
(oanee - PMA), c uensmn 1 3agadamn OUCUMNNHBLI, €e CBA3SAMM C APYIMMU AUCLMNIMHaMM
obpasoBaTenbHOM nporpamMmMbl, MeToAMYECKMMM paspaboTkamn No AaHHOW AUCUUNIINHE,
uMeroLLMmMcs Ha Kadbeape, ¢ rpamkoM KOHCynbTauun npenogasartenen kadeapsbi.

PekomeHgaumm no nogroToBke K JIEKUMOHHBIM 3aHATUSM (TEOPETUYECKUI KYpC)

[Ona ycnewHoro u3yyeHus OUCUUNIKMHBI Heobxoaumo mnocelwatb BCE JeKUuuKn, Tak Kak
TemMaTu4yeckun maTepuan B3auMMOCBA3aH Mexay cobol M Mnponycku OTAEeNbHbIX TeM He
no3sonsaT rnyboko ocBouTb NpegMeT. B criyyasdx nponycka 3aHsaTus CTyaeHTy Heobxooumo
CaMOCTOSITENBHO M3YYnTb Matepuan u OTBETUTb Ha KOHTPOJSIbHbIE BOMPOCHI MO MPOMNYLLEHHON
Teme.

CtyneHTam HeobxoomMmo:

- BECTW KOHCMeKTUpoBaHue y4vyebHoro MaTepumana, obpaliaTb BHUMaHUE Ha MNOHATUS,
POpMYNMPOBKM, pacKpbiBaKLue cogepXaHve Tex UNu UHbIX SBMEHUI U NPOLIECCOB, Hay4Hble
BbIBOAbI W TMpaKTMYeckMe pekomMeHgauun. B paboumx KOHCMeKTax JeKkumni kenaternbHO
OCTaBNATb MOMHA, Ha KOTOPbIX AenawTcs MNOMETKM Mpu  U3ydeHMU peKoMeHOOBaHHOM
nutepaTypsbl;

- nepef o4YepeaHOMn nekunen Heobxoanmo NPOCMOTPETbL MO KOHCMNEKTY MaTtepuan npeabiayLien
nekumn n pgopabotatb CBOW KOHCMEKT NEKUMM, Oenasi B HEM COOTBETCTBYHOLUME 3anucu u3s
nuTepaTypHbIX WCTOYHUKOB. [lpyn 3aTpyaHeHuAX B BOCNpUATUM MaTepuana Heobxoaumo
o6paTnTbCa K nektopy (nNo rpadpuky ero KOHCynbrauum) unuM K npenogasaTento Ha
NPaKTUYECKUX 3aHATUAX.

- Ha OTAEenNbHble NEKUUN MPUHOCUTBL COOTBETCTBYIOLLMIA MaTepman Ha OGyMaXKHbIX HOCUTENSX,
NPeACTaBrEHHbIA NEKTOPOM MepcoHanbHO (Tabnuubl, rpadukn cxembl). OaHHbIR MaTepuan
OyneT oxapakTepu3oBaH, NPOKOMMEHTUPOBAH, AOMOMHEH HENOCPEeACTBEHHO Ha NeKUMK;

PekomeHgaLmm no nogroToBke K NPakTUY4ECKUM 3aHATUAM

Llenblo npakTuyecknx 3aHATUN siBNsieTcs yriyorneHne n 3akpenneHne TeopeTUHECKUX 3HaHWM,
Nony4eHHbIX 0By4aLUMUCS Ha NEKLUUSIX U B NPOLIECCE CaMOCTOATENBHOMO U3yYeHnst y4ebHoro
Martepuvana, a, cnegosaTefnibHO, (hOpMUPOBaHNE Y HUX OnpeaeneHHbIX YMEHUA U HaBbIKOB. B
XoOe noaroToBKM K MPaKTUYECKOMY 3aHATUIO HEeobXOAMMO Mpo4YMTaTb KOHCMEKT Nekuuwu,
M3Yy4NTb OCHOBHYIO JMTEpAaTypy M BLINOMHUTL BbldaHHbLIE NpenogaBaTenemM npakTu4eckne
3agaHus.

CtygoeHTtam cnegyer:

- NPUHOCUTbL C COBOM pPEeKOMEHAOBaHHYK npenodaBaTernieM nuTepatypy K KOHKPETHOMY
3aHATUIO;

- 4O oYepenHOoro npakTU4ecKoro 3aHATUS Mo PeKOMeHAOBaHHbLIM NMTepaTypHbIM UCTOYHUKAM
npopaboTaTbk TEOPETUYECKMI MaTepuarn, COOTBETCTBYHOLLEN TEMbI 3aHATUS;

- B Havane 3aHATUMW 3agdaTb npenogaBaTefnio BONPOCbI MO MaTepuany, Bbl3BaBLUEMY
3aTpPyAHEHNS B €ro NOHMMaHUN U OCBOEHUWN NPU PELLEHMM 3a4ad, 3afaHHbIX A5 PELUEHUS;

- B XO4e NpaKkTU4YecKoro 3aHATUSA JaBaTb KOHKPETHbIE, YETKME OTBETLI NO CYLLECTBY BOMNPOCOB;

- Ha 3aHATUM [OBOAMTb Kaxayk 3ajady OO0 OKOHYaTEeNbHOro peLleHusi, AeMOHCTpUpoBaTh
NOHMMaHWe NPOBEAEHHbIX pacyeToB, B Cryvae 3aTpyaHeHnn obpaluatbecs K npenogasaTternto
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PekomeHgaLmm no BbINOAHEHMIO NabopaTopHbIX paboT

BbinonHeHne nabopaTopHbIX paboT ABNAETCA HEOTLEMIIEMOW YACTbIO M3YYEeHUST OUCLMMNINHBI
MU MNPuU3BaHO CMOCOOCTBOBaTb IyYlIEMY YCBOEHUIO OO0yYalLMMUCS TEOPEeTUYECKOW 4YacTu
Kypca, NpvobpeTeHNt0 NPaKkTUYECKUX HaBbIKOB K MPOBEAEHUIO 3KCMEPMMEHTOB MO 3adaHHON
MeToanke, obpaboTke M aHanuay MNOSTYYEHHbIX Pe3ynbTaToB MPUMEHUTENBHO K U3ydYaeMbiM
pasgenam.

Mepen BbiNonHeHMeM  rnabopatopHon  paboTbl  CTyAeHTY  Heobxogumo  MpOBeECTU
COOTBETCTBYHLLY) CaMOCTOATENbHYI MNOAroToBKy. CTyQeHT [AOMmKeH O3HaKoOMUTbCS C
HEOOXOANMbIMM ~ TEOPETUYECKU-MW  CBEAEHUSIMWU,  OMNWCAHMEM  YCTaHOBKW,  MOPSAKOM
BbIMOSHEHUs1 NnabopaTtopHon paboTtbl. Mo pesynbratam 3KCNEepPUMEHTANbHbIX U3MEPEHUN
obyvaiouwiemycss  TpebyeTrcsa  BbIMOMHWUTL  HeobOXxoaumble  pacyeTbl W MOCTPOUTb
COoOTBETCTBYHOLWME rpadmkm n ohopMUTb OTYET No paboTe.

Otuetr no nabopaTtopHon paboTe [OOMmKeH coaep)aTb HasBaHwe, uenb paboTbl, KpaTkue
TEOpeTMYECKME CBEeOEHUs, OMMCaHue YCTaHOBKW, pe3ynbraTbl M3MepeHun un obpaboTku
OaHHbIX, a Takke Heobxoaumble rpadmyeckmne 3aBUCUMOCTHM U BbIBOAbI.

PekomeHgaLmm no BbIMNOSIHEHNIO CAMOCTOSITENBHON paboThI

CamocTtosiTenbHass paboTta npuBoAUT OOy4aloWErocss K MOJSTyYEHUMKO HOBOMO  3HAHWS,
yNopSAOoOYEHUIO U YIMyOnNeHnto  UMEKLMXCS  3HaHWMK,  (QOPMUPOBAHUIO Yy  HEro
npodeccrnoHanbHbIX HAaBbIKOB 1 YMeHUI. CamocTosaTenbHasi paboTa BbINONHAET psg YHKLUNIA:
pasBMBaOLWy0;  MHMOOPMALMNOHHO-00YYAIOLLYI0;  OPUEHTUPYIOLLYIO U CTUMYJIMPYIOLLIYIO;
BOCMMTLIBAKLLYH); WCCrEeOoBaTeNbCKyld. OTO U NO3BONSET CHOPMUPOBATH  HYXHble
KOMMETEHUUN B XOAE M3ydeHust gucumnnuHel. CTygeHTaMm pekomeHayeTcs ¢ caMoro Havana
OCBOEHUSI Kypca paboTaTb C NMTepaTypoi 1 npeanaraembiMy 3agaHusimm B doopmMe noaroToBKu
K oyepegHoMy ayauTOpHOMY 3aHaTuo. [pu 3TOM akTyanmMsMpyrloTcsl MMELIMECs 3HaHus, a
Takke cosgaetca 6asa ond ycBOEHMS HOBOro Martepuana, BO3HWKalT BOMPOCHI, OTBETbI Ha
KOTOpble CTYOEHT NMory4YaeT B ayauToOpUN.

CamocTosiTenbHass paboTta CTy4eHTOB BKMtoYaeT B ce0S BLINOMHEHME WHOUBMAYANbHbIX
3a0aHUA KOTOpble OpUEeHTMpoBaHbl Ha Oonee rnybokoe ycBoeHMe MaTepuana WulyvyaemoMn
avcumnnnHbel K BbIMONMHEHWIO 3aJaHuin  Onsi camocTosiTeNbHOM paboTbl NpeabsaBnsAlTCS
cnegywowme TpeboBaHus: 3adaHns AOMMKHbI UCMOMHATBCS CaMOCTOATENBHO M NPEACTaBMATHCS
B YCTAHOBIIEHHbIA CpPOK, a TakKke COOTBETCTBOBAaTb YCTAHOBIEHHbIM TpebGoBaHMAM MO
odopmneHnto. CTygoeHTam cnegyeT BLbINOMHATbL BCe MMaHOBble 3adaHusi, BblgaBaeMmble
npenogasaTtefieM A5l CaMOCTOSITENbHOIO BLIMOMHEHUS, M pas3bupaTb Ha CeMuHapax W
KOHCYNbTaLMAX HEACHBIE BOMPOCHI.

MeTogmyeckme pekomeHaaumnm No BbIMOMHEHUIO KOHTPOSIbHOW paboThl AN CTYAEHTOB 3a04HOM
dopMbl 00y4eHMA

OcHoBHOM  dopMon  obOydeHMss  CTydeHTa 3a04YHOM  (popmbl  OByyYeHUsa  ABnsieTcs
camocTtosiTenbHaa paboTa Hag y4eOHbIM MaTepuarnom, BKN4Yawwasi vTeHue y4ebOHMKOB,
pelueHne 3agad, BbINOSIHEHNE KOHTPOSbHbIX 3a4aHuWNA.

[Mocne wu3yyeHUs nepeyvucrneHHbIX pasgenoB CTYAEeHT OOSPKEeH BbINONHUTL KOHTPOJSibHbIE
paboTbl MO BapuaHTy, BbIBpaHHOMY B COOTBETCTBME C METOAUYECKMMU YyKasaHUSMU,
umewwmmnca Ha kadpeape. KoHTponbHyo paboTy criegyeT BbIMONHATE B OTAEMNbHOW TeTpaau
(12-18 nucros). [NpaBunna BbINONTHEHNST KOHTPOIBbHOM PaboThI:

-B paboTy A0MmKHbI ObITb BKMOYEHBI BCE BOMPOCHI U 3afa4un, yka3aHHble B 3aaHuKn, CTPOro no
NonoXeHHOMY BapuvaHTy KOHTPONbHOW paboThl.

- nepen pelleHneM Kaxaomn 3agadm HeobxoaumMo NOMHOCThLIO BbiNUCATh ee YCroBue.

- OTBETbl Ha BOMPOCbI M pelleHWe 3afjad crnegyeT BbIMOMHATbL NOAPOOHO M akKypaTHO,
0OBACHSIA U MOTUBMPYS BCE OEWCTBUS MO XOAY pelleHust u genass HeoOXOAMMblE CXEMb,
rpaduKn, 3CKN3bl U YEPTEXN.

PekoMeHaaumm no NoaroToBKe K 3a4eTy, 3K3aMeHy

Mpv noAroToBke K 3a4eTy WM 3K3aMeHy CTYyAEeHT [OOMKEeH MOBTOPHO W3YYUTb KOHCMEKTbI
NeKuMin © pPeKOMEHOOBaHHY nuTepaTtypy, MPOCMOTPETb pPEeLIeHUs OCHOBHbIX 3ajaud,
BbIMOSTHEHHbIX CAMOCTOSITENIBHO U HA NPaKTUYECKUX 3aHSATUSIX, @ TaKKe COCTaBUTb NPUMEpPHbIe
MUCbMEHHbIE NiaHbl OTBETOB Ha BCE BOMPOCHI, BIHECEHHbIE Ha 9K3aMEH.
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PaspaboTumk/rpynna paspaboTtymkoB: Mopo3osa M.A., AOLIEHT

PaccmoTpeHa Ha 3acegaHum Kadeapbl
(npotokon ot 02.09.2021 r. Ne 1)
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