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1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMIIMHBI
M3y4yeHUE 3aKOHOMEPHOCTEH OCHOBHBIX IPOLIECCOB IIEpEHOCAa TEIUla U MaccChl, OCBOEHHUE
METOJIOB peUIeHUsI Pa3IUYHBIX 3aJa4 TeIIoMaccooOMeHa, MpUOOpPEeTeHHEe HaBBIKOB
SKCIIEPUMEHTAJIbHOTO  UCCIIEIOBAHMS  IPOLECCOB  TEIUIOMACCOOOMEHAa  MOCPEICTBOM
(PU3UYECKOTO U MATEMAaTUUECKOTO MOJICTTUPOBAHUS.

3aaum JUCHUILIMHBI:
o0OecrieueHUe 3HAHUM CTYIEHTOB B O0JACTU Iepefdayd TEeIUIOThHI M MX 3aKOHOMEPHOCTEH,
co3naHue (QyHAaMEHTa JUIsi YCBOEHUS MNPOPUIMPYIOUIUX JAUCHUIUIMH CHEUUATIbHOCTH.
Pa3BuTue HaBBIKOB M yMEHHMSI TBOPYECKOTO HCIOJB30BAHUS. DJIEMEHTOB TEOPHUU
TeIIoMaccooOMeHa MPHU PEIIEHUN KOHKPETHBIX 3a/1a4.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OII BO
denepaabHblii TOCYIAPCTBEHHBINH 00pa30BaTENbHBIN CTAHAAPT BBICIIETO OOpA30BAHUS IS
HamnpasjaeHus noarotoBku 13.03.01 «TemnosHepreTuka U TEINIOTEXHUKA» MPEAYCMATPUBAET
M3ydeHue JUCHHUIUTMHBI «TermmomMaccoOMeH» B 4acTu, (GOPMUPYEMON  y4aCTHHKAMU
00pa3oBaTEIbHBIX OTHOIIEHUH Yy4eOHOTO TUTaHA.

3. KOMIIETEHIIUN OBYYAIOUIETI'OCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA JINCHUTIVINHBI U UHAWUKATOPBI UX JOCTUXKXEHUSA

3.1 O6menpodeccnoHaIbHbIE KOMIIETEHIIMU U UHIANKATOPBI UX JOCTHKCHUS

Kateropus (rpymma) Kon n HauMeHOBaHMe Kon n HauMeHOBaHNE HHIMKATOPA
obmenpodeccnoHaIbHbI| 00menpodeccCHOHAITBHON | JOCTIKEHHS 00IIeTpohecCHOHATBHOM
X KOMITETCHITU I KOMITIETEHIINHT KOMITIETEHIINH
Teopernueckas u | OIIK-3 Cnoco6en | U-60TI1K-3 JlemoHCTpUpYyeT
MpakTHJIecKas JIEMOHCTPUPOBATH IIOHMMaHWEe OCHOBHBIX 3aKOHOB |
npodeccunoHabHaAS MMPUMEHEHNE OCHOBHBIX | CITOCOOOB MEPEHOCA TEIUIOTHI U MaCChI
MOATrOTOBKA cioco6oB  momyuenus, | UI-70I1K-3  Tlpumenser  3HaHUs
npeoOpa3oBaHusl, OCHOB TErIoMaccooOMeHa B
TpaHCHopTa U | TEIUIOTEXHUYECKUX YCTAHOBKAX
WCITOJIb30BAHUS TEIUIOTHI
B TETUTOTEXHUYECKUX
YCTAaHOBKAX U CUCTEMaxX
4. CTPYKTYPA JUCHUITJINHBI
OOmast TpyIOeMKOCTh AUCHMUIUIMHBI cocTaBisgeT 9.00 3aueTHbIX eauHuIbl, 324.0

aKaJIEeMUYECKNX YaCOB.

1 — Ne mi/mm

2 — Tema (paznmen) TUCHUIUIMHBI, KypcoBasi paboTa (IIpOoeKT), IPOMEXKYTOUHAS aTTeCTALIUS
3 — Cemectp

4 — Buibl KOHTaKTHOH pabOTHI U TPYTOEMKOCTH (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (JIexuun)

4.2 — JIlexuuu B BUAE MPAKTUYECKOMN IMTOJATOTOBKHU

4.3 — I13 (ITpaxkTuyeckue 3aHATHS)

4.4 — IIpakTUuecKue 3aHITUS B BUJIE IPAKTUUYECKOW MOATOTOBKH

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BU/E MPAKTHIECKON TOATOTOBKHU

4.7 — UKP (Muas koHTakTHas paboTa)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO O0YyUCHUS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTpoib (B aKaIeMUUYECKUX Yacax)

6 — CamocTtosiTennpHast paboTa (B aKaJeMUYECKUX Yacax)

7 — DopMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

[ 1] 2 [ 3 4




4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Tema 1
OcHOBHBIC
MMOHATHUA U
HCXOIHBIE
MOIO0KEHUS
TEIIOMAacCOO0M
eHa

10

18

PaznoypoBHeB
b€ 3aJa4U U
3aJaHUs

Tewma 2
Juddepenuman
bHOE

ypaBHEHHUE
TETJIONPOBOIHOC
TH U

€ro perIeHus

20

Pa3znoypoBHeB
bI€ 33]]a4H U
3aaHus

Tema 3 Cucrema
nuddepeHIaIL
HBIX ypaBHEHUI
KOHBEKTHUBHOTO
TEIIOOOMEHA;
MIPpUMEHEHUE
METOI0B
noxoous u
pa3sMepHOCTEN K
HU3yYEHUTO
MPOIIECCOB
KOHBEKTHUBHOTO
TEeII000MeHa

20

JlaGopaTtopHa
s paboTa

Tema 4
TemmooTnaua u
THUPaBINYECKOE
COIPOTUBJIEHUE
npu
BBIHY)KJICHHOM
TEUEHUH B
KaHalax,
obOTekanue
TPyOBI U MTyuKa

TpyO

18

Pa3snoypoBHeB
bI€ 33J1a4 U
3a1aHus

Tema 5 Pacuer
K03 PHUIIHCHTOB
TEIUIOOTAAYH
pu cBOOOTHOM
KOHBEKIINH

10

PasHoypoBHEB
bI€ 33/1aUu U
3a1aHUS

Tema 6
Termnoobmen
pyu $ha30BbIX
MPEBPAILEHUSIX

10

PasHoypoBHeB
ble 33JIaYU U
3a1aHUS

Tema 7
Temmoobmen
U3JIyYEHUEM,
CIIOXKHBIM
TEIIOOOMEH

10

PasHoypoBHEB
blI€ 33/1aUu U
3a1aHUS

Tema 8
Tennoruapasnu
YeCKUM

pacuer
TEIIOOOMEHHBIX
anmnapaToB

10

PasHoypoBHeB
ble 33/IaYU U
3a1aHUS




9 | Ox3ameH 4 0.3 [35.7
10 | Ox3amen 0.3 |35.7
Hroro 52.0 50.0 32.0 2010.010.6| 71.4 | 116.0
5. COAEP KAHUE JUCLHUAUITJIMHbI
5.1. Jlekuun
Noe 1/ HaumMeHnoBaHue TeMbl Copnepxanue TeMbl (pa3aena)
II (paznena)

1 Tema 1 OcnoBHble noHsTHSA | CTOCOOBI TeIIo- u MaccoIepeHoca:
U UCXOJHBIE TIOJIOKEHHS | TETUIOMPOBOIHOCTb, KOHBEKIINS, U3ITyYeHUE,
TerIoMaccooOMeHa muddy3us. DEeHOMEHOIOTHUUECKHI METOJ H3yYCHHS

SBJICHUH Teruio- W MaccooOMeHa. OmpeneneHue
OCHOBHBIX MOHSTUH: TEMIEPATYpHOE IOJIE, IPATUEHT
TEMIIEpaTypbl,  TEIUIOBOW  MOTOK,  IUIOTHOCTH
TersioBoro mnortoka. 3akoH dDypee. Kosdpduuuent
TEIMJIOTPOBOHOCTHU Ta30B, KUIAKOCTEH 1 TBEP/IbIX Tell.

2 Tema 2 Tluddepenumanbaoe | AuddepennmaipHoe ypaBHEHHE TEIUIONPOBOIHOCTH.
ypaBHEHHE VYcnosus OJIHO3HAYHOCTH. Koadbduiuent
TEIUIOPOBOTHOCTH U TEIUIONMPOBOMHOCTH, 3akoH Hrplorona- Puxmana.
€ro pelIeHUs Temonepenaya yepes OJHOCJIOVHYIO u

MHOT'OCJIOWHYIO IIJIOCKYIO U IIWJIMHIPUYECKYIO CTEHKHU.
Kpurnueckuit  guamerp  TEIUIOBOM  U3OJISILIUM.
Ilepenaua Tema uepe3 mapoBylo creHKy. Opedbpenue
MOBEPXHOCTH HarpeBa. [lepeHoc Terura Mo CTEPXKHIO
(pebpy). TemnoBOl MOTOK C MOBEPXHOCTU CTEPKHS
(pebpa). UwmcrmeHHble METOMBI  pEIICHUS  3aday
CTAIlIMOHAPHOM TEeIJIONPOBOAHOCTH. TemMmepaTypHoe
Moje B IIpolecce  OXJaxAeHUss  (HarpeBaHMUs)
mactuabl. Meton ®ypwe. bespasmepnas Qopma
peLeHns 3aa4u o HECTALlMOHAPHOM
TEIJIONPOBOIHOCTH IUIACTUHBI. TemrepatypHoe mosie
B Ipollecce OXJAXIEHUs (HarpeBaHUsl)) OECKOHEUHO
JUIMHHOTO LWJIWHApa, IHapa # HEKOTOPBIX Tell
KOHEYHBIX pa3MepoB. OxnaxaeHue (HarpeBaHHE) Tell
KOHEUYHBIX pa3sMepoB U MPOU3BOJIBHON  (POPMBL.
Perymsipubiit  pexxum  oxnaxaeHus. OmnpeneneHue
TEMI0(U3NYECKUX CBOMCTB MaTEpHAJIOB METOJIOM
PETYIISIPHOTO peKUMa.

3 Tema 3 Cucrema | MaTtemaTnueckoe ONMMCaHUe MPOLecca KOHBEKTUBHOTO
nudhepeHITnaIbHbIX TerioooMeHa: nuddepeHIuanIbHbIe ypaBHEHUS
YpaBHEHUH KOHBEKTUBHOTO | 3HEPIrUM, [BMXKEHUS, Hepa3pbIBHOCTU. DU3MUECKUE
TerI0ooOMeHa; TPUMEHEHHE | CBOMCTBA KHUAKOCTEH W Ta30B, CYIIECTBEHHBIC IS
METOI0B noao0us u | mporecca KOHBEKTHUBHOTO TerIooOMeHa.
pasMmepHocTeil k wu3ydeHuro | Kimaccudukams TEIJIOHOCUTENIEN o YUCITY
MIPOLIECCOB [Tpannrns. be3pasmepHbli BUA MaTeMaTUUYECKOTO
KOHBEKTHBHOTO OTIMCAHUS KOHBEKTUBHOTO TerooOMeHa.
TermioooMeHa bespasmepubie komiuiekchl. Teopust mnomobus u

pasmepHoctu. IIu — teopema. IlorpaHuyHbIl CIIOM.
TypOyneHTHOCTh. PeltHOIBICOBBI  TpeoOpa3oBaHuUs
nuddepeHInaIbHbIX ~ ypaBHEHUH  KOHBEKTHBHOTIO
TeruiooOMeHa. TypOylieHTHas TeITONPOBOIHOCTD.

4 Tema 4 Temnootgaya u | Term1ooOMEH M CONPOTHUBIIEHUE NMPU JAMUHAPHOM U

T'uApaBINYCCKOC

Typ6yJ’I6HTHOM [IOIr'PpaHUYHOM CJIOC€ Ha IIJIACTHUHC.




COIIPOTHUBIICHUC ITPU

Tennooomen IIPHU BBIHY>KICHHOM BHCHIHCM o0TeKaHUU

BBIHYKJIECHHOM Tpyosl M myuka TpyO. TermtooOMeH mpu ABUKEHUU

TEUEHUU B KaHaJax, | TeIUIOHOCUTENel B Tpybax u kaHanax. [lepBoe Hayano

oOTekaHue TEPMOAVHAMMUKHA  JUIS TEUCHUS B Tpybax.

TpyOBI U Imy4Ka TpyO TypOynentHoe JBWXeHHe B Tpybax. DopMyIsl
MuxeeBa u IleryxoBa. Temnmoormaua mnpu TedyeHUU
KUIKUX METAJIJIOB. TemnooOmen npu
CBEPXKPUTHYECKOM COCTOSIHUU KUJIKOCTEH.
HMuTteHcudukanyss KOHBEKTUBHOTO TEIIOOOMEHA IpH
TEYSHUU TETUIOHOCUTEINS B TpyOax U KaHamax.

Tema 5 Pacuer | Temmootnaua nmpu cBOOOJIHOM JBUKEHUU >KUIKOCTH

k03¢ purmeHToB okojo Ten (TwractuHa, TpyOa) HAXOMSIIUXCS B

TEIUIOOTAAUYU Ipu | HEOTpaHUYEHHOM o0OBbeMme kuakoctu. CBobOomHas

CcBOOOTHOM KOHBEKIIUS B OTPAaHUUYEHHOM OO0BbeMeE.

KOHBEKIUHU

Tema 6 Temnoodomen npu | TermooOMeH mnpu KOHAeHcaluu Tnapa. Teopus

(ha30BBIX TPEBPAIICHUSIX Hyccenbra. TypOyneHTHOe  TeYeHHE  IUICHKHU

KOHeHCcaTa pacyeT Kod3(pUIMeHTa TeIIOOTIauH.
Teopuss Hyccenbra 171 IJIEHOUHOM KOHJEHCALMU Ha
FOpPU3OHTANIBHON TpybOe. BrnusiHue ckopoctu mnapa,
COCTOSIHME TOBEPXHOCTH, BIAXXHOCTH U IEeperpeBa
napa, npumMmeceid Bosayxa B mape. TemnooOMeH mpu
KOHAEGHcaluu Tnapa B TpyOax. Temrnoobmen mnpu
kurieHuu xuakocreid. Kpusas kunenus. [Ty3sippkoBoe
U IUIGHOYHOE KurleHue. Kpurtuueckuii paamnyc
ny3bippka. CKOpocTh pocTa my3blpbKa. OTpBIBHOM
JUaMeTp Iy3blpbka. Yacrora oOTpbIBa Iy3bIPHKOB.
Pacuer koa(ddunrenta TEIUIOOTAA4YH npu
My3bIPDbKOBOM  KUIEHUUM B  OOJIBIIOM  OOBEME.
Kpurnueckue TergoBble HArpy3kd MpU KUIIEHUH.
TernooTaaya Npu MIEHOYHOM KUIIEHUH.

Tema 7
M3ITYYCHUEM,
TEIJIOO0OMEH

TemooOMmen
CIIOYKHBIHI

duznueckass MpUpPoAa, MOHATUA U 3aKOHBI TEIJIOBOTO
n3nydyeHusi.  VIHTerpanpHbld W CHEKTpajibHbIE
XapaKTEePUCTUKU  SHEPrUM  U3JIYYECHUS:  TOTOK,
IUIOTHOCTh MOTOKA W WHTEHCUBHOCTb HU3JIyUYEHHUS.
MeToa MHOTOKpPATHBIX OTPaKEHWl M METOJI IMOJIHBIX
MOTOKOB  u3nyuenusi. Krnaccudukanuss NOTOKOB
m3nyueHusl. JIyducTeIli TEmIOOOMEH MEXIy JBYMS
Oe3rpaHUYHBIMU TJTACTUHAMMU, JIBYMSI
KOHIIEHTPUUECKUMHU  cepaMu U TPOU3BBOJIBHO
pacnonoxeHHbIMU TenaMu. OCHOBBI METOAOB pacuera
TEIJIOOOMEHAa  U3JIyYeHUue OT  HU3Iyvamued u
MOTJIOIIAIOMIEN Cpeabl K TOBEPXHOCTSIM Harpesa
TEII00OOMEHHBIX YCTPOMCTB. [TormomarensHas
CIOCOOHOCTh U CTENEeHb YEPHOTHI Cpenbl (ITPOTYKTOB
cropanusi). [loHsTue o meTomax pacyera CIOXKHOTO
TeryioooMeHa.

Tema 8
TennornapaBnuyeckui
pacuer TEIJTIOOOMEHHBIX
anmnapaToB

TEIJIOOOMEHHBIX
XapakTepHble KOHCTPYKTUBHbBIE CXEMBI
TeIUIOOOMEHHBIX  anmapaToB. (OCHOBHBIE  CXEMBI
IBIDKEHUS TEIUIOHOCUTEJIEM B TEIUIOOOMEHHUKAX.
OCHOBHBIE TOJOXEHUS U YPABHEHUS TEIIOBOTO
pacuera. CpenHssi pa3HOCTb TEMIIEpPATYp U METOJ €€

Knaccuduxarms anmnaparTos.




BBIYUCIICHUS.  TeMmmepaTypHbIi  Hamop W €ro
OTpeeNieHne JUIi  OCHOBHBIX  CXEM  JIBWIKCHHS
TEMJIOHOCUTEICH. CpaBHeHue MPSIMOTOKA "
MPOTUBOTOKA. Ornpenenenue MTOBEPXHOCTHU
TEIJIOOOMEHAa TIpU  MEPEMEHHOM KO3 UIIMEHTE
TEIUIONepeIau M TEPEMEHHBIX  TEIUIOEMKOCTSIX
TETUIOHOCUTEJICH. Beruncnenue ko3 durmenta

TeIUToNepeaayu ISl Pa3IMIHON (POPMBI TTOBEPXHOCTEH
TerioooMeHa. BblunciieHre KOHEUHOM TeMIepaTypbl
TEIUIOHOCUTETIEH. Nnrencuduxarms IIPOLIECCOB
tertonepenay. OcCOOEHHOCTU B METOJIUKE TEIJIOBOTO
pacueta pereHepaTUBHBIX TEIIO0OOMEHHUKOB.
3atpatel Hamopa, OOYCIIOBJIEHHBIE YCKOPEHUEM
MOTOKA W  IPEOJOJIECHUEM  TUIPOCTATUYECKOTO
JIaBJICHUS cronba KUJIKOCTH. MouHocTb,
HeoOXxoumas Jyisl IepeMelleHUs TeIIOHOCUTEIS

5.2. IlpakTuyeckue 3aHATHS

HaumenoBaHue TeMbl

CO,Z[ep)KaHI/IG TCEMBbI

YpaBHeHUs
UJIeaJIbHBIX TA30B

COCTOSHUA

CMech naeanbHbIX I'a30B

I1epBbIii 3aKOH TEPMOIMHAMUKHU

TernmoeMKoCTb ra30B. DHTPONUS

TepMOI[I/IHaMI/ILIGCKI/Ie IIPOLCCChI

Bropoii 3aKk0H TepMOAMHAMUKHU

Boastnoii map. BiaskHblit BO31yX

TepMOI[I/IHaMI/I‘-IeCKI/IC TUKJIbI

TennonpoBOaHOCTH
Temoornaya M THIPABIMYECKOE
COTIPOTHUBJICHHE npu
BBIHYKJICHHOM TCUCHUH B
KaHallax, oOTekaHue TPyObl U
Iy4Ka Tpyo

Pacuer K03 PUITUEHTOB
TEIUIOOTIaun

TermnooOmen npu ba3oBbIX
MPEBPAIICHUSIX

Tennosoe N3JIYy4YCHHUC

TemornapaBinyecKui pacuer
TEIUIOOOMEHHBIX aNnapaToB

5.3. JlabopaTopHbie 3aHATHS

Haunmenosanne TeMul

CopepxaHue TeMbl

koaduirenTa
TBEPJIBIX

Onpenenenue
TEIJIONPOBOTHOCTH
MaTepHaJIOB METOJIOM
TUIACTHHBI

Llenp  paboTel:  ONpeAenuTb  TEIJIONPOBOJHOCTH
(droporiacta METOIOM IIIOC-KOT'O CIIOS B 3aBUCUMOCTH
OT TEMIIEPATYPBI.




WccnenoBanue TEIUIOOTIAYH TIPU
€CTECTBEHHONW KOHBEKIMH OKOJIO
BEPTUKAJILHOTO  IWIMHIpa B
aTMoc(epe pa3IMYHbIX Ta30B

Llenr  paboTh:  9KCHEPUMEHTAIBHO  OMPEIETUTH
JIOKaJbHBIM  KO3(PUUUEHT Te- IIOOTHAuYd  BHOJIb
BEPTUKAIIBHON MOBEPXHOCTU, O0OOIIUTH PE3yJbTaThl B
BUJI€ KPH- TEPUATBHBIX 3aBUCUMOCTEH C IOCIEIYIOLINUM
COTIOCTABJICHHEM C PaCUETHBIMU (HOP-MyJIaMU U OLICHUTh
BIIUSIHUE PAa3JIMUHBIX Ta30BBIX Cpell Ha XapakTep
TE€YEHUS B IMO-TPAHUYHOM CJIOE.

HccnenoBanue TeminooTrnayu Ipu
BBIHY)KJICHHOM JBIKCHUH BO3IyXa
B TpyOe

Llenp  paboThL:  3KCHEPUMEHTAIBHO  OMPEICIUTh
JOKaJIbHBIE M CpPEAHUE MO JJIMHE TPyObl 3HAaueHUs
KO3((PUIIMEHTOB  TEIUIOOTHAuM TPU  BBIHYXIECHHOM
JIBIKE- HUM BO3[yXa B TPyOe NMpPH pPa3HBIX CKOPOCTSX
JIBW)KEHHSI M COIIOCTABUTH PE3YJIbTATHl OIBITOB C
U3BECTHBIMU KPUTEPUAIIBHBIMU 3aBUCUMOCTSIMU.

HccnenoBanue tenmnooTrnayv IIpH
€CTECTBEHHON KOHBEKIIMU OKOJIO
FOPU30HTAIBHOTO IMIMHAPA

Llenp  paboTBL:  IKCHEPUMEHTAIBHO  OMPEICIUTH
K03hHUITUEHT TEIUIOOTHAYUU Ha MMOBEPXHOCTHU
TOPU30HTAJIBHO  PACIOJIOKEHHOTO  LWJIWHApA TpHU
€CTeCTBEHHOH  KOHBEKIIMM B  HEOTPAHUUYECHHOM

IPOCTPAHCTBE MU COIIOCTABUTH PE3YJIbTATBI OIIBITOB C
PaCYCTHBIMU JaHHBIMH.

HccrenoBanue TEIIOOTIAYU TPU
€CTeCTBEHHON KOHBEKIIMH OKOJIO
BEPTUKAJIBLHOIO  I[WIMHIApPA B
aTMocdepe pa3ITuYHbIX Ta30B

Llenp  paboThL:  3KCHEPUMEHTAIBHO  OMIPEIECIUTH
JOKAIBHBI  KOA(PQUIIMEHT Te- IUIOOTAAYM  BJIOJb
BEPTUKAIBHON MOBEPXHOCTH, OOOOIIUTh PE3yIbTAThl B
BUJIE KPH- TEPUAIIBHBIX 3aBUCUMOCTEN C ITOCIENYIOLINUM
COIIOCTABJIEHUEM C PaCUETHBIMU (OP-MyJIaMU U OLIEHUTh
BIIUSIHUE PA3JIMYHBIX T[Aa30BBIX CPEI Ha XapakTep
TEYEHUS B IMO-TPAHUYHOM CJIOE.

Onpenenenue koapuienTa
M3IIYYCHHUST  3JICKTPOIPOBOISAIINX
MaTEpHAJIOB KaJOPUMETPUUECKIM
METOA0M

Ilenp  paboThl:  3KCHEPUMEHTAIBHO  OMIPEICIUTh
ko3 urreHT W3IIy4YeHUsl 3JIEKTPOIPOBOISIIETO
MaTepualia B 3aBUCUMOCTH OT TEMIIEPATYPBHI.

Hccnenosanue paboThI
TEIJI000OMEHHOr O anmnapara

Llenbs pabGoOTHI: C TOMOIIBIO YHCICHHOTO 3KCIEPUMEHTA
ONpENCIIUTh 3aBUCH- MOCTh TEIDIOBOW MOIIHOCTH
TEIJIOOOMEHHOTO arapaTa OT CXeMbl BKJIIOUEHUSI, BUIA
TETIOHOCUTEJIS, reOMETPUUYECKUX napameTpoB
(mmaMeTpbl HApY)XHOH M BHYTpPEHHEW TpyO, AJIMHA) U
pPeXUMHBIX TapameTpoB. Onpenenutrs Ko3(pQHUIIMEHT
TEIJIONIEpelayl B 3aBUCUMOCTH  OT  PEXUMHBIX
napaMeTpoB, KOAPQGUIMEHT TEIUIOOTAAYHN 110 OJTHOMY U3
TEIIOHOCUTEJICH METO0M TEINIOOOMEHHUKA.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumenoBaHue TeMbI Coneprxanue Tembl (pasziena) TpynoemkocTh
n/m (pa3znena) B
aKaJeMHUYECKUX
gacax
| Tema 1 OcHOBHBIE | TOATOTOBKA K IIPAKTUYECKUM u|l8




MOHSITUSL U HWCXOJIHbIC | TaOOPATOPHBIM  3aHSITUSIM;  BBITIOJIHEHUE
MOJIOKEHUS KYpPCOBO paboOTHI;
TeriomaccoobmMeHa

2 Tema 2 | noaroToBKa K NIPAKTUYECKUM u|20
HuddepennmanbHoe 1abopaTOPHBIM  3aHSATHUSIM;  BBIMIOJIHEHUE
ypaBHEHUE KYpPCOBOM pabOTHI;

TEIUIONPOBOHOCTHU U
€ro perieHus

3 Tema 3 Cucrema | moaroroska K MPaKTUYECKUM ul20
nuddepeHImaaTbHbIX nabopaTOPHBIM  3aHATHUSIM;  BBIMIOJIHEHHE
YPaBHEHUH KYpCOBO pabOTHI;

KOHBEKTUBHOI'O
TEIJI000MeHa;
MPUMEHEHHE METO0B
nogoous u
pa3MepHOCTen K
M3yUYEHUIO MPOLIECCOB
KOHBEKTHUBHOTO
TeruioooMeHa

4 Tema 4 Terootnava u | IOArOTOBKA K MIPAKTUYECKUM u|l8
TUJIPABIIMYECKOE JTAa0OpPATOPHBIM  3AHSITUSIM;  BBIIOJIHEHUE
CONIPOTHUBJICHHE TTPU KYpPCOBOM pabOTHI;

BBIHYX/IEHHOM
TEUEHUM B KaHajax,
oOTekaHue

TpyOBI U Iy4Ka TPyo

5 Tema 5 Pacuet | moaroroska K MPAKTUYECKUM ull10
KO3 HUIIMEHTOB JTaOOpPATOPHBIM  3AHSITUSIM;  BBIMOJTHEHUE
TEIIOOTIa4M MIpU | KypcoBOit pabOTHI;

CBOOOTHOM
KOHBEKIUHU

6 Tema 6 TermiooOMeH | MOArOTOBKA K MPAKTUYECKUM u|10
npu ($a30BbBIX | JTAOOPATOPHBIM  3aHSTUSIM;  BBITIOJIHEHUE
MIPEeBPAILICHUSAX KYpPCOBOM pabOTHI;

7 Tema 7 TemmoobMmeH | TOATOTOBKA K MPAKTUYECKUM ullo0
W3JIyUYEeHHUEM, CIIOKHBIN | TAaOOpATOPHBIM  3aHATHUSAM;  BBINIOJIHEHUE
TEII000MEH KYpPCOBOI padOTHI;

8 Tema 8 | moaroToBka K MPaKTUYECKUM ull0
TemnoruapaBInyeckuil | TaOOpATOPHBIM  3aHATUSAM;  BBIMIOJHEHUE
pacuer KYpPCOBOU pabOTHI;

TETIOOOMEHHBIX
anmnapaToB

7. OBPA3OBATEJIBHBIE TEXHOJIOT'UAN
IMpu peanuzanuu aucUUIIMHBL «TermmomMaccooOMeH» HCIONB3YIOTCS TPAOUIUOHHBIE U
COBpPEMEHHBIE 00pa3oBaTellbHble TEXHOIOTHH. M3 COBpeMEHHBIX 00pa30BaTEIbHBIX
TEXHOJOTMI IPUMEHSIOTCS HMH(POPMALIMOHHBIE W  KOMIIBIOTEPHBIC TEXHOJOTHH C
MPUBJICYCHUEM K TMPENOJAaBAHUI0 MYJIbTUMEAUHHON TEXHMKH, TEXHOJIOTMU aKTHUBHOTO
o0OydeHus, mpooOieMHoro obOyueHus. IlpumeHsrOTCS — claeAyrolde  aKTUBHBIE U
UHTEPAKTUBHBIE (OPMBI MPOBEACHHUS 3aHATHI: MPOOJIEMHBIE CHUTYAllMH, KOMIIBIOTEPHBIC
CUMYJISLINM, Ae0oBble Urpbl U T.A. CamocTosTenbHast paboTa CTYAEHTOB IOApa3yMeBacT
paboTy 1moa PYKOBOJCTBOM IIPENoJaBaTelsl: KOHCYJIbTAllMM M TOMOINb IPH BBITOJTHEHUH



UHIUBUIYAIBHOTO 3aJaHUs, KOHCYJbTAIIMUA MO Pa3bsICHEHUIO MaTepuaja, BHIHECEHHOTO Ha
CaMOCTOSITEIbHYIO TpPOpabOTKy, MHAUBUAYAIbHYIO pabOTy CTyJE€HTa, B TOM YMHCIE B
KOMITbIOTepHOM Kjiacce DM unu B OubmuoTeke.

8. OLIEHOYHBIE CPEJICTBA JJ11 IPOMEXYTOYHOM ATTECTALIUU
Ormnmcanue mokaszaTejieli 1 KpUTEpUEB OIICHUBAHUS KOMITETCHIIMI Ha Pa3lIMUHBIX 3TaIllaX UX
dbopMHUpOBaHUS, OIMCAHWE IIIKAJ OIEHWBAHUS, WHIUBUAYaJIbHBIC 3aJaHWS WA WHBIE
MaTepualibl, HEOOXOAUMBIE [JIsI OIEHKU 3HAHUW, YMEHHI, HaBBIKOB, XapaKTEPU3YIOIIUX
aTanbl (GOPMUPOBAHUS KOMIIETCHITUM, a TaK XK€ METOJMYECKHUE MaTepHUajbl, ONPEaSIsSIOIe
MpONEAYPhl OLICHMBAHUS 3HAHWH, YMEHUH W HaBBIKOB OTPaXeHbl B (POHJE OIEHOUHBIX
CPE/CTB.

[TpumepHbIit TIepedeHb BOIIPOCOB K 9K3aMeHy (4 cemecTp):

1. OcHOBHBIC MOHATHUS U OIPEACICHUS TeIIonepeaayu (CrocoObl IepeHoca Teria, TEII0BOM
MOTOK).

. Temniepatypnoe nojie. 3akoH dyprwe, K03IPHUITUEHT TETIONPOBOIHOCTH.

. AuddepeHimanpbHoe ypaBHEHHE TETUIOTTPOBOTHOCTH.

. YCoBuUS OJIHO3HAYHOCTH J1JIs1 TPOLIECCOB TEIJIOMPOBOIHOCTH.

. YpaBHeHUE J151 CTAlIMOHAPHOMN TEIJIONPOBOIHOCTH.

. TemnonpoBOAHOCTH TJIOCKON CTEHKH.

. Termonepegayua yepes MIOCKYIO CTEHKY.

. TemnonpoBOAHOCTh HUTUHAPUYECKOMN CTEHKHU.

. Tenyonepegaua yepe3 HUIUHAPUUECKON CTEHKY.

10. TertonpoBOAHOCTH M TEIUIOINEpeaada Yepes3 I1apoBYIO CTCHKY.

11. Kputnueckuil iuamMeTp HUIMHIPUYECKONU CTEHKU.

12. TertoBast N30JIALIMS.

13. Iyt nHTeHCH(pUKAIUK TerUTonepeaayn. Termonepenaya yepe3 peOpUCTYIO CTEHKY.
14. TerutonpoBOAHOCTD B CTEPAKHE IMTOCTOSTHHOTO CEUEHHUS.

15. AHATUTHUYECKOE OMMMCAHUE HECTAITMOHAPHBIX MTPOILIECCOB TEIJIOMPOBOIHOCTH.

16. OxnaxxaeHre HeorpaHMYEHHOU ITACTUHBI.

17. Ananu3 pemennst OxJiax1eHue HeOrpaHUUYEHHOM ITACTUHBI

18. Onpenenenne KOJIUUECTBA TEIUIOTHI, OTJAHHOTO IJIACTUHOMN B MPOLECCE OXIAXKICHHUSI.
19. 3aBUCHMOCTbD IpoIiecca OXJIaXAeHUs (HarpeBaHus) oT DOpMEI Teja.

20. PerynsipHbIi peskxuM OXJIaXAeHUs (HarpeBaHMs) Tela.

21. OCHOBHBIE MOHATHS U ONPEIeSIEHUSI KOHBEKTUBHOT'O TEIJI00OMEHA.

22. OcHOBHBIC (DU3UYECKHE CBOMCTBA YKUIKOCTH.

23. NuddepeHnuanbHble ypaBHEHUS HEPA3PBIBHOCTU K JBIKEHHUS JUISI OJHOPOIHOU
KUJIKOCTH,

24. luddepeHnimanbHOe ypaBHEHNE TEIJIOOOMEHA.

25. KpaeBbie yclioBUsI, UICMIOJIb3yEMbIE JIJISI PEIIeHUS 3a/1a4 KOHBEKTUBHOT'O TEIIOOOMEHA.
26. OCHOBHbBIE IOHATHUS U OMPENEIIEHUSI KOHBEKTUBHOI'O TEIJIOOOMEHA

27. OcHOoBHBIE DUBNYECKUE CBOMCTBA KUJIKOCTHU

28. MuddepeHnmanpHble ypaBHEHNSI KOHBEKTUBHOTO TEINIOOOMEHA

29. KpaeBble yClioBUs

30. I'mapaBIuyecKuil U TEIJIOBON MOTPAHUYHBIE CJIOU

31. OCHOBHbBIE MOJOXEHUSI TEOPUU TOJI00US, YCIOBUS THIPOAUHAMUUYECKOTO U TEMIOBOTO
noo6ust. Pu3nveckuit CMbICIT OCHOBHBIX YKCEN TOA00USI.

32. O6paboTka u 0000I1IeHNE Pe3yJIbTATOB OMBITOB.

33. Dmnupuueckre Gopmysibl B KPUTEPUATIBHOM BU/IE

O 0 3N L K~ W

[TpumMepHBIii IepedeHb BOIIPOCOB K 3K3aMeHy (5 cemecTp):

1. Tennootnaua mpu CBOOOIHOM IBUKEHUU )KUIKOCTH B HEOTPAHUYEHHOM ITPOCTPAHCTBE.

2. TenmooOMeH nipu cBOOOTHOM JABUKEHUH KUAKOCTH B OTPAHMYEHHOM MTPOCTPAHCTBE.

3. TermooTaaya Mpy BEIHYKIEHHOM ITPOJIOIBHOM OOTEKaHUH INIOCKOM MOBEPXHOCTU

4. OcobGeHHOCTU ABMKEHHS U TEIIIOOOMEHA B TpyOax.

5. Temnmootmaua, TpU JIAMHHAPHOM U TypOyJIE€HTHOM [BWXKEHUU IKUIKOCTU B



TOPU30HTAIIBHBIX TPyOax.

6. TemmooTnaya mpu TEUEHUU SKUAKOCTU B Tpydax HEKPYIJIOTO CEYEHMS] M3OTHYTHIX WU
IIEPOXOBATHIX TPyOax.

7. TermooTaaua Mpyu BIHYKJIEHHOM MOMEPEYHOM 00TEKAHUHU OJIMHOYHOU TPYOBI.

8. TermooTaaya npu MONepeyHOM BBIHYKIEHHOM OOTeKaHUHU MydykoB Tpyo. 9. Termoobmen
MPY KOHJICHCAIIMU YUCTOTO Mapa: OCHOBHBIE TTOJIOKEHUS, BUABI KOH/ICHCAIIUH.

10. TermooTnava npu MJICHOYHONW KOHIEHCALIMY HETMOIBIXKHOTO Ta3a.

11. 3aBUCMMOCTb KOHJIEHCAIIMU OT MeperpeBa mnapa, COCTOSIHUS TOBEPXHOCTH, COACPIKAHUS B
rape HEKOHJEHCUPYIOUIUMXCS Ta30B, CKOPOCTU M HAIpaBJICHUs TEUEHUs Iapa, BIMUSHUE
KOMITOHOBKH ITOBEPXHOCTH HArpeBa.

12. TertooTaaua npy KOHJEHCAIIUU NIapa B TpyOax.

13. OcHOBHBIE MOHATHS U ONPEIETICHUS U3 TEOPUU KUTICHUS, PEKUMBbI KUTIEHUSI.

14. PacueT TeriiooTAauu MpHU My3bIpbKOBOM KUIIEHUHU B 0OJIBIIOM 00BbEME,

15. Pacuer TeruiooTaauyu npu my3bpbKOBOM KUIIEHUH B YCIIOBUSX BbIHYKIEHHON KOHBEKIUU
B TpyOax.

16. Auddepennmanbupie ypaBHEHUS TEIIO- U MACCOOOMEHA.

17. Onucanue npouecca nznyueHueM. OCHOBHBIE IOHATHUS U OMPEIEIICHMUSI.

18. OcHOBHBIE 3aKOHBI TETIOBOTO U3JTyUEHUS

19. TerutooOMeH U3TyUeHUEM MEXIY TeJTaMU.
20. TermoBOE U3TyUYEHUE ra30B.
21. Knaccudukanus TeriooOMEHHBIX alapaToB.

22. OcHOBHbBIE TIOJIOKEHMSI M YpaBHEHHUs TEIUIOBOTO pacueTa peKylepaTUBHBIX
TEIJI0O0OMEHHBIX alapaToB.
23. PacyeT KOHEUHBIX TEMIEPATYp PAOOUMX KUIKOCTEH.
24. O0uue cBeleHHs O TEINIOBOM pacyeTe pereHepaTUBHBIX TEIJIOOOMEHHBIX aIlllapaToB.
25. 3a1auu TUAPOMEXAHUYECKOTO pacyeTa TEII0OOMEHHBIX alapaToB.

26. I'uapaBanyecKkoe COMPOTUBIIEHHUE IIEMEHTOB TEIJIOOOMEHHOT O anmnapara.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUE
JANCLHUITJIMHBI
a) IuTeparypa

1. Tpyxuuit, A. J. OcHoBbl coBpemeHHOW dHepretuku Tom 1. CoBpeMeHHas
TEIUIOPHEPIeTUKa | YU4eOHUK 1j1s By30B : B 2 T./ Tpyxuuit A. JI. - Mocksa : M3gatenbckuit
mom MDU, 2019. - ISBN 978-5-383-01337-3. - Tekcr : anekrponnslii // IBC "KoHcynbTaHT
crynenta" : [caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013373.html

2. TermomaccoOMEH : METOIMUECKUE YKA3aHUS K MPAKTUYECKUM 3aHATUSIM / cocTaBuTenu B.

S1. I'ybapes, A. I'. Ap3amacneB. — Jlunenk : Jlunenkuii rocygapcTBEHHBINH TEXHUUECKUM
yauBepcuter, ObC ACB, 2014. — 18 c¢. — Tekcr: oanektponHsbiii// Lludposoit
00pa3oBaTeIbHBIN pecypc IPR SMART : [caliT]. — URL: https://

www.iprbookshop.ru/55162.html
3.00 [ [ Topb6amesB. Tertomaccooomen. TemmonpoBogHOCTh : yueObHoe mocodue / M.

B. Topb6aueB. — HoBocubupck : HoBOcMOUpPCKMIA TOCYTapCTBEHHBIM TEXHUUYECKUN
yHuBepcuter, 2020. — 76 c. — ISBN 978-5-7782-4134-3. — TekcT : 3JeKTPOHHBIH //
Hudposoit obpazoBatenpubiii  pecypc IPR  SMART: [caiit] — URL: https:/

www.iprbookshop.ru/98744.html

6) nporpammHoe obecrieueHue 1 MHTepHeT-pecypehbl

Ne HaunmenoBanue Omnucanue

1 | Onepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo pgoroBopy - CyOnuileH3MOHHBIN
noroop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

2 | Omepamuonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 10 [ years) Renewal mno moroBopy - CyOnuieH3UOHHBIN
Education, Pro noroBop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.




3 [ MS Office 2010 standard | munensust Microsoft office 2010 Standard RUS OLP ML
Academic 50, noroBop Ne492 ot 28 urons 2012 rona.

B) mpoeccroHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIPABOYHbBIE CHCTEMbI

Ne Haumenosanue Ormnucanue

1 | http://www.rushydro.ru/ | I'pynna «Pycl'uapo» — oauH u3 KpymHEHIIIUX POCCUMCKUX
9HEPreTUYECKUX XOIAMHTOB. Pycl'uapo sBisiercs muaepom
B IIPOM3BOJCTBE JHEPrMM Ha 0a3e BO300HOBISIEMBIX
HMCTOYHMKOB, DPAa3BUBAIOIIMM TE€HEpPALIMI0O Ha OCHOBE
9HEPTUU BOJHBIX MOTOKOB, MOPCKHX IPWJIMBOB, COJIHIIA,
BETpa U Te0TepMaIbHON SHEPTUU.

2 | http://elibrary.ru/ Hayunas snextponnas 6ubnuoreka eLibrary.ru

3 | http://drsk.ru OdunmanbHbIH caiT Ax1moHepHoe 00II1eCTBO
"JlaabHEBOCTOYHAS pachpeaeuTebHas ceTeBast
KoMIaHus"

4 | http:// www.fsk- ees.ru/ | @enepanpHas ceTeBasi komnanus EnuHON sHepreTHyecKom
about/ cucteMbl. [1yOanuHOe aKIMOHEPHOE OOIIECTBO «CO3/IaHO B
standards_organization | COOTBETCTBUU c porpamMmon pedbopMupoBaHUS
3JIEKTpOdHEep- TeTukn Poccuiickonn ®@Deagepaunu  Kak
opraHusalus MO ynpaBlieHWIO EIMHON HaUMOHAJIbHOU
(0OImIEepOCCUIICKOI) JIIEKTPUUYECKON CEThIO C IIEIbI0 €€
COXpaHEHUS U Pa3BUTHS.

10. MATEPUAJIIBHO-TEXHUYECKOE OBECIITEHEHUE JUCHUITJINHbI
3aHgaTUS 1O  JUCUUIUIMHE TPOBOJATCS B CHEIMAIMU3UPOBAHHBIX  I[MOMEIIEHUSIX,
MPEICTABIISIONINX COOON ayTUTOPUM JJIs TPOBEICHUS 3aHATUHN JIGKIIMOHHOTO TUIA, 3aHATHH
CEMUHAPCKOTO THUIIA, TPYIIOBBIX U MHIUBUIYAJIbHBIX KOHCYJbTAIIUNA, TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHOU aTTECTaIUU. CrneunanbHble MOMEIICHUS YKOMIUJIEKTOBAHbI
CIEIUAIM3UPOBAHHON MeOeIbI0 M TEXHUYECKUMH CPEACTBAMU OOYUYEHUS, CIIYXAIIUMH s
MpeACTaBIeHUs] yueOHOM mHpopmanuu 00O aynuTopuu. Bece momenneHusi, B KOTOPBIX
MPOBOJSTCS 3aHSTUS, COOTBETCTBYIOT JEHUCTBYIOIIUM IPOTHUBOMOXAPHBIM IpaBUjaM U
CaHUTAPHO-3MUIEMUOJIOTUUECKUM HOPMAM.

CamocrosiTennbHass pabora 00y4arolMXCS OCYLIECTBIISIETCS B IOMEIIEHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTbIO TOAKIIOUeHHsT K ceTu «MHTepHeT» u
oOecrieueHUeM JIOCTyla B JJIEKTPOHHYIO HMH(OPMALMOHHO- OOPA30BATEIBHYIO CpEly
YHUBEPCUTETA.

MartepuaibHO-TeXHHYEeCKOe oOecrieueHrue JUCITUTINHBI COOTBEeTCTBYeT TpeboBanusim MI'OC
BO mno mnampaBnenue mnoaroroBku 13.03.01 - TennosHepretka M TEIJIOTEXHHUKA,
HamnpaBlIeHHOCTh  (mpoduie) obpa3oBaTelbHONW  MpOrpaMMmbl  «DHEprooodecrneyeHue
MIPEINPUATHID.

B kauecTtBe MaTepuabHO- TEXHUMYECKOTO OOECHEUEHUS! IUCIUIUIMHBI HMCHOJIb3YIOTCS
MYJIbTUMEIUNHBIE CPEACTBA, UHTEPAKTUBHAS 10CKa. MaTepuan JeKIuil MPeACTaBIeH B BUJIE
npesentauuii B Power Point. [Iy1st mpoBeaeHust NpakTUYECKUX 3aHSATUM U B CAMOCTOSITEIbHON
paboTe CTYJAEHTOB UCHOJIb3YIOTCSl TEXHOJIOTUUECKHE CXEMBbI, TEMIIEPATYPHbIE KapThl, MOJIEIHN
npoueccoB. IlpakTuyeckue pabOThl MPOBOASTCA C HMCHOJIB30BAHUEM CTAIMOHAPHOTIO U
MEPEHOCHOT'O KOMITBIOTEPHBIX KJTACCOB Ka(eaphl IHEPTCTUKH.



