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1. Uenun v 3agaum gucumnnuHbl

Llenbto ocBoeHus aucumnnuHbl (Mmogyns) «TennomaccoobmeH» aBnseTca popmupo-
BaHWe KkoMneTeHuun oby4vatowerocst B obnactu npoeccnoHanbHoOn geaTenbHOCTM n cepe
npodeccnoHanbHOW AeaTeNbHOCTH:

- 16 CTponTENbCTBO W XUIULLHO-KOMMYHarbHOE XO3SNCTBO (B cdhepe NpoeKkTnpoBa-
HWA 1 3KCnnyaTaumm 06 bEeKTOB TENMOIHEPrETUKN U TENNOTEXHUKN);

- 20 OnekTpoaHepreTuka (B chepax TENNOIHEPrETUKN N TENSTOTEXHUKN).

[OucumnnuHa HanpaBneHa Ha pelweHue 3agady npogeccuoHarbHOM OesTENbHOCTU
cnegyoLwmnx TUMNOB:

- NPON3BOACTBEHHO-TEXHONOMMYECKUNI;

- MPOEKTHO-KOHCTPYKTOPCKUM;

- OpraHM3aLMOHHO-yNpaBeHYeCKNI;

- HaNago4HbIN;

- CEPBMCHO-3KCMNIyaTaLNOHHbIN.

Mporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHusmu PegeparnbHOro rocygap-
CTBEHHOro obpasoBaTeNnbHOro cTaHaapTa BbiCEro obpasoBaHMs MO HanpaBneHWO MOAro-
ToBku 13.03.01 TennoaHepreTrka n TennoTexHuka (ypoBeHb obpasoBaHuna - 6akanaspuar).

2. NMepe4yeHb NNaHMpyeMbIX pe3yribTaToOB 060y4eHUsA, COOTHECEHHbIX C NJIaHUpPY-
eMbIMM pe3ynbTaTaMyU OCBOEHUsl 06pa3oBaTenibHOM NporpamMmbI

Ko
Ne A HanmeHoBaHWe KoMneTeH-
o/ Komne- L Ko n HanmeHoBaHWe MHOUKaTopa LOCTMKEHMST KOMNETEHL MK
TeHuumn

1 OlMNK-4 | CnocobeH  gemoHcTpupo- | WO-6omcs — JEMOHCTPUPYET NOHUMAHWE OCHOBHbLIX 3aKOHOB U
BaTb MPUMEHEHME OCHOB- | CMOCOOOB NepeHoca TEMMOTbI U MaccChl
HbIX cnocoboB nonydeHus,

WO-7onca — MprUMeEHSET 3HaAHMA OCHOB TennomaccoobmeHa B

npeobpasoBaHus,  TpaHC-
TENNOTEXHNYECKNX YCTaHOBKaX

nopta w”n KnCNONb3OBaHUA
TeNnnoTbl B TensioTexHun4ye-
CKMX YCTaHOBKax W CUCTe-
Max

Koa n HanmeHoBaHWe nHankaTopa gocTuxe- PesynbTtatbl 06y4eHns (nokasaTenu oueHnBaHms)
HUS KOMNETEeHLU MU

NO-6orke — [EMOHCTPMPYET MOHMMaHMEe OcC- | 3HaeT OCHOBHbIE 3aKOHbI M CNOCOOLI MepeHoca TeNNoThl U Mac-
HOBHbIX 3aKOHOB M CMocoboB nepeHoca Ten- | Chbl

J10Tbl 1 Maccbl YMeeT NpUMEHSATb OCHOBHbIE 3aKOHbI U crnocoObl nepeHoca ten-
J10Tbl 1 Macchbl

ViMeeT HaBbIKM B MPUMEHEHUN OCHOBHbIX 3aKOHOB 1 cnocoboB
nepeHoca TensioTbl U Maccbl

NO-7 ors - MpumensieT 3HaHUA | 3HaeT OCHOBbI TennomMaccoobmMeHa B TENNOTEXHUYECKUX YCTa-
HOB TenromMaccoobMeHa B TennoTexHu4e- | HoBKax
CKMX yCTaHoOBKax YMeeT NPUMEHSTb 3HAHMSA OCHOB TensiomaccoobmeHa B Tensno-

TEXHNYECKMX YCTaHOBKaxX

VimeeT HaBbIkM B npumMmeHeHnn ocHoB TennomaccoobmeHa B
TeNnNOTEXHNYECKUX YCTaHOBKaxX

3. MecTo AMcumMnnuHbI B CTPYKType obpasoBaTenbHon nporpammsl BO

OucuunnuHa «TennomaccoobmeH» oTHocUTCs K obsizaTenbHoM Yyactn bnoka 1 ocHoB-
Hon oBpasoBaTenbHOM nNporpammbl No HanpasneHuto nogrotoskn 13.03.01 «TennoaHepre-
TMKa 1 TENNOTEXHUKAY, YPOBEHb 0Opa3oBaHus - Gakanaespuar). AucumnnuHa sensetcsa obs-
3aTeribHOW K U3Y4YeHUIo.

OucumnnnuHa «TennomaccoobmeH» OCHOBAHO Ha 3HAHUSX, YMEHUSX U HaBblKax, Nony-
YeHHbIX NpPU n3ydeHun amcumnnuu: «Matematukar», «®Pusmka», «TexHudeckas TepMmoanHa-
MUKa» 1 QUCUMUNIVH cpegHero obpasoBaHus.




OucumnnuHa sBNsieTcs npeawecTByolen Ans usydeHus aucumnimH «KotenbHble
YCTaHOBKM U MaporeHepaTopbl», « TennoBble ABMraTenu U HarHetatenu», Ans nposeneHus
cneayowmx npaktuk: MNMpon3BoACTBEHHAs! MpakTuka, 3KCnnyaTauuMoHHas npakTuka, Mpous-

BOACTBEHHad npaktuka, npegaunniioMmHaa npakTtuka.

4. O6bem gucumnnuHbl (Moaynsa) U BUAbI y4ebHoM paboThbl

O6Lwaga TpyaoeMKoCTb ANCUMNNNHBI (MOLYNSA) cocTaBnseT 8 3a4eTHbIX eANHNL,.

Buabl yye6HOM paboThl Bcero PacnpepeneHue Tpyno-
aKkagemu4yecKnx €MKOCTN No ceMecTpam
Yacos, ak. 4 4 5
Akag. 4 Akag. 4

O6Lwasn TpyaoeMKOCTb AUCLMMIIMHDI 288 180 108

Konmakmmuasi paboma, 8 m.u. ayOumopHble 3aHsmusi 118,85 73 45,85

Jlekuum 33 18 15

8 mom Jucre 8 hopme ripakmuyeckol nod2omosKku - - -

JlabopaTopHble 3aHATUS 18 18 -

8 MOM Yucrie 8 hopme npakmuyeckol nod2omosKku - - -

MpakTnyeckue 3aHaTtua (M3) 66 36 30

8 mom Jucre 8 hopme ripakmuyeckol nod2omosKu - - -

KoHcynbTauuu Tekyuime 1,65 0,9 0,75

KoHcynbTauus nepep sk3aMeHOM - - -

Buabl atTecTauum (3a4ver, 3ayer) 0,2 0,1 0,1

CamocmosimenbHasi paboma: 169,15 107 62,15

MpopaboTka maTepmanos No KOHCNEKTY nekuunn (cobe- 33 18 15

Cce[joBaHWe, TECTUPOBaHWeE, pelleHe 3agad)

MpopaboTka maTepmanos no yyebHukam: (cobecenosa- 80 50 30

HWe, TECTUPOBaHUNE, pelleHne 3agad)

MoaroToBKa K 3awMTe No npakTuyeckum paboTtam: (co- 56,15 39 17,15

OecepoBaHue, TeCTUpOBaHWeE, peLleHmne 3agaq)

5 CopepxaHue AMCUUNNUHBLI (MOAYNA), CTPYKTYpMpOBaHHOe Mo Temam (paspe-
nam) ¢ ykasaHveM OoTBeAEeHHOro Ha HUX Konum4yectBa akaileMU4yecKux 4acoB M BUAOB
Y4Y4eOHbIX 3aHATUN

5.1 CopepxaHue pasgenos AUCUUNIUHBLI (Moayns)

TpynoemkocTb
Ne HaunmeHoBaHue pasgena
CopepxaHwve pasgena pasgena, ya-
n/n ONCUUNNUHBI
Chbl
4 cemecTp
OCHOBHOW 3aKOH TENONPOBOAHOCTW. TennonpoBOAHOCTb
OCHOBHbIE MOHATMS U UCXO4- - N
MAOCKOW CTEHKW. TenmnonpoBOAHOCTb LUIMHAPUYECKON
1 | Hble NONOXeHus TensoMacco- - 28
o6MeHa CTEHKW. TennonpoBOAHOCTb WApPOBOW CTEHKU. Tennonpo-
BOOHOCTb Tes1 HenpaBunbHOM OOpPMbl.
lMpoTekaHne npouecca TennoobmeHa. QudpdepeHunans-
OudpdepeHumanbHoe ypaBHe- P pou Andopepenu
Hble ypaBHeHUs TennoobmeHa. NMNogobue npoueccos Ten-
2 | HMe TennonpoBOAHOCTU U ero 36
noobmeHa. O6paboTka 1 0600LLEHNE pe3ynbTaToB OMbl-
peLueHus
TOB.
Cucrtema nmq)q)epeHumanb- Tennoomaqa B HEeorpaHM4yeHHOM MNpoCTpaHCTBe. Tenno-
HbIX YPaBHEHMUI KOHBEKTUBHO- | OTAaya B orpaHVyeHHOM NpOCTpaHCTBeE.
ro TennoobmeHa; npumererne | AuddepeHumansHbie ypaBHeH s
3 | meTogoB nogobus n pasmep- 36
HOCTEN K W3y4YeHUIo npouec-
COB KOHBEKTMBHOrO TEnmnooo6-
MeHa
4 | Tennootgaya w rvgpasnuye- | TennooTgadva Npy OBWKEHUN XMAKOCTM B Tpybax. Tenno- 36




CKOe COMpOoTMBIEHVEe Npu Bbl- | OTAa4a Npu nonepevyHoM ombiBaHuu Tpyb. TennooTtaaya
HYXOEHHOM TEYeHUM B KaHa- | Npv ABWXEHUW XXMOKOCTU BAOMb NIOCKON CTEHKW.

nax, obtekaHne Tpydbl U nyy-
Ka Tpy6

TennooTtagava npu CcBOOOOHOM [OBWXKEHMM XMUOKOCTU OKO-

PacueT koadpcumumneHtoB Ten-
no ten (nnactunHa, Tpyba) Haxo4ALMXCA B HEOrpaHUYEH-

5 | nootgaun npu cBobogHON 43
HOM 06beme xuakocTn. CBoboaHAA KOHBEKLMSA B OrpaHu-
KOHBeKLUn
YeHHOM obbeme.
KoHcynbTaumm Tekyimne 0,9
3avet 0,1
5 cemecTp
Tennootgaya npu U3MEHEHUU arperatHoro COCTOSIHWUS
TennoobmeH npu as3oBbIxX A P P
6 NpeBpaLLeHVsX Xugkoctu. Tennootgaya npu KMNEHUN Xugkoctu. Tenno- 35
oTgaya npu KoHgeHcauun napa.
OCHOBHblE 3aKOHbl TEMMOBOIO U3NyYeHusi. JlyymcTbiv
TennoobmeH mexagy tenamu. JlyyencnyckaHue rasos. Jly-
yYeucnyckaHve cakena. CnoxHeln TenoobmMeH n Tensno-
TennoobmeH N3Ny4yeHneM,
7 nepegada. Tennonepegaya 4Yepes NAOCKYHO U LUNNHOPW- 35

CIOXHbIN TennoobmeH
YecKylo CTeHku. Tennonepegada yepes LLapOBYO U peb-

PUCTYKO CTEHKWN. MHTeHCI/Id)I/IKaLI,I/IFl Tennonepenadu. Ten-
JioBaa n3onauun4.

OcHOBHbIX cnocobbl  nonydeHusi, npeobpasoBaHus,
TpaHcnopTa U MUCMNONb30BaHWA TENMOTbl B TEMSOTEXHU-
Yeckmx yctaHoBkax U cuctemax. OCHOBHbIE MONOXEHUsI

Tennorngpasnuyeckun  pac- o °
TennoBoro pacyeta. CpegHu TemnepaTypHbIA Hamop.

8 | yeT TennoobmeHHLIX annapa- _ C 37,15
TOB. PacuyeT koHeuHON TemnepaTypbl paboumnx KupkocTen.
KoatpcpmumeHt Tennonepenadn. [mgpomexaHu4eckui
pacuyeT annapartoB. OnTMManbHas KOMMOHOBKa W K.M.A.
TennoobMeHHbIX annapaTos.
KoHcynbTaunm Tekylime 0,75
3aver 0,1

5.2 Pasgensbl gucuunnuibl (Moayns) u BUAbI 3aHATUN

Ne Jlekumn, Mna3, TP, CPO,
HavmeHoBaHWe pasgena AncunnimHbl
n/n yac yac yac yac
4 cemecTp
1. | OCHOBHbIE MOHATUS U UCXOAHbIE MOJIOXKEHUS TensioMacco- > 4 > 20
obmeHa
2. | OudbdepeHumnansHoe ypaBHEHWE TennonpoBOLHOCTU U ero 4 8 4 20
peLueHus
3. | Cuctema gudbdpepeHUmnansHbIX YpaBHEHUN KOHBEKTMBHOIO
TennoobmeHa; NnpuMeHeHne MeToa0B Noaobust n pasmepHo- 4 8 4 20
CTeun K N3y4eHno NpoLeccoB KOHBEKTUBHOMO TennoobmMeHa
4 | Tennoothgaya v rnmapaBnuyeckoe COMpoOTUBMEHME NPWU Bbl-
HYXOEHHOM TeYeHun B KaHanax, obTekaHvue Tpybbl U nyyka 4 8 4 20
Tpyd
5 PacueT koadhpuumneHToB Tennootaayun npyu cBoO6OOHON KOH- 4 8 4 27
BEKL MU
KoHcynbTaumm TekyLume 0,9
3aver 0,1
5 cemecTtp
6 | TennoobmeH npu pa3oBbix NpeBpaLleHnsiX 5 10 - 20
7 | TennooBbMeH nsny4eHnem, CrnoxHbl TennoobmeH 5 10 - 20
8 | TennornapaBnu4ecknin pacyeT TEMNNOOOMEHHbIX annapaTos. 5 10 - 22,15
KoHcynbTauum Tekywine 0,75
3aver 0,1

5.2.1 lekumn

Ne HanmeHoBaHue pasgena . TpynoemkocTb,
TemaTtnka NeKUNOHHbIX 3aHATUN
n/n OUNCLMMNNUHBI yac

4 cemecTp




OCHOBHLIE MOHSITUSI W MG OCHOBHOW 3aKOH TEmMnonpPoOBOAHOCTU. TennonpoBOgHOCTb
XOOHLIE  MONOXEHMsS Ten MIAOCKOW CTEHKU. TennonpoBOAHOCTb  LUIMHAPUYECKON 5
nof\ln aCCO0BMEHa CTeHkM. TennonpoBOAHOCTL LUIAPOBOW CTEHKM. Tennonpo-
BOLHOCTb TEN HEMPaBUIIbHOW POPMbI.
MpoTtekaHue npouecca TennoobmeHa. OuddpepeHumnans-
OudepeHumnansHoe P bou Avadepenu
Hble ypaBHeHus TennoobmeHa. NMNogobue npoueccos Ten-
ypaBHEHWE TennonpoBoa- 4
noobmeHa. ObpaboTka u obobLieHne pesynbTaToB Ofbl-
HOCTU U ero peLleHuns
TOB.
Cuctema  anddepeHum- | Tennootgada B HeorpaHMYEHHOM NpocTpaHcTee. Tenno-
anbHbIX YPaBHEHUM KOH- | OTga4a B OrpaHMYeHHOM npocTpaHcTee. [OuddepeHum-
BEKTMBHOIO TennoobmeHa; | anbHble ypaBHEHMS.
npMMeHeHne MeToLOoB [Oo- 4
nobusa n pasmepHocTen K
N3y4YEHWIO MPOLECCOB KOH-
BEKTUMBHOTO TennoobmMeHa
Tennootgaya u rvgpaenu- | TennooTaaya Npu ABWXKEHUW XMAOKOCTW B Tpybax. Tenno-
yeckoe COMpPOTUBMEHNE | OTAa4a Npu MOonepevyHoMm OmbiBaHuM Tpyb. Tennoortgava
Npy BbIHYKOEHHOM Tede- | NPy ABWXEHUW XXMOKOCTU BAOSb NIIOCKON CTEHKN. 4
HUWM B kaHanax, obTekaHue
TpyObl M Ny4ka Tpy6
TennooTtaada npy cBOOOAHOM ABWXEHUU XKMUOKOCTM OKOJO
Pacuer koadpdmuneHToB A P A A A
Ten (nnactuvHa, Tpyba) HaxOAsLWMXCSA B HEOrPaHUYEHHOM
TennooTtgayn npu ceobog- 4
» o6beme xupkocTu. CBoboAHAs KOHBEKUMS B OrpaHuMyeH-
HOW KOHBEKLN
HOM obbeme.
5 cemecTp
Tennootdada npu M3MEHEHWW arperaTtHoro COCTOSIHMS
TennoobmeH npu ¢as3oBbIX A P P
NPEBpALLICHUX XnagkocTu. Tennootgada npu KANEHUMU XUAKOCTW. Tenno- 5
oTgaya npu KoHgeHcauun napa.
OCHOBHbIE 3aKOHbI TEMOBOrO M3ny4deHus. Jlyunctein Ten-
noobmeH mexay Tenamu. JlydencnyckaHue rasos. Jlyyeuc-
nyckanve dakena. CrnoxHbin Tennoo0MeH 1 Tenrnonepe-
TennoobmeH wusnyvyeHuem,
_ Aava. Tennonepegaya yepes NOCKy0 U LUIIMHAPUYECKYIO 5
CINOXHbIA TEN000MEH
cTeHkn. Tennonepenaya 4vepes LIAPOBYID UM pebpuUctyto
CTeHkn. WHTeHcudukauus Tennonepenayn. Tennosas
n3onauus.
OCHOBHbIX CNOCO6LI NoMNy4YeHnsi, NpeobpasoBaHnsi, TpPaHC-
nopta U WUCMNOMb30BaHWUA TEMNNOTbl B TEMNOTEXHUYECKUX
- ycTaHoBkax U cuctemax. OCHOBHbIE NMOSIOXKEHWUSI TEMMOBO-
Tennormapasnuieckui ro pacyeta. CpeaHui TemnepaTtypHbiin Hanop. Pacuet ko-
pacdeT  TennooOMEHHbIX pact - P patyp AMop. 5
annapaTos HeYyHoln TemnepaTtypbl paboumnx xuakocten. KosdppmumeHT
' Tennonepegayn. 'mapomexaHn4eckmin pacyeT annapartos.
OnTmanbHas KOMMOHOBKA M K.M.A4. TennoobMeHHbIX anna-
paToB.
5.2.2 JlabopaTopHbIN NPaKTUKYM
Ne TpyooeMKocCTb,
/n HaumeHoBaHve pasgena QUCUUnvHbI HaumeHoBaHue nabopaTopHbIx paboT 4ac
4 cemecTp
OCHOBHbIE MOHATUS U MCXOAHbIE MOMO-
1 TennonpoBOoAHOCTL NPW CTaLMOHAPHOM pexnme 2
XXeHust TenniomaccoobmeHa
> OudbdepeHunanbHoe ypaBHeHWe Ten- | TennonpoBO4HOCTb MPU HEeCTauMOHAPHOM pPeXu- 4
NIONPOBOAHOCTU U €70 peLLeHns me
Cwnctema gnddepeHumnanbHbIX ypaBHe-
HWA KOHBEKTUBHOIO TennoobmeHa; npu-
OCHOBHbIE MONTOXEHUSA KOHBEKTUBHOIO TEM0006-
3 | MeHeHne meTogoB nodobus n pasmep- 4
o MeHa, Teopusi nogoobms
HOCTEN K U3Yy4YEeHMIO NPOLIECCOB KOHBEK-
TMBHOIO TeNyI000MeHa
Tennootdada wW rvMapaBnmM4yeckoe Co-
4 | MPOTMBINEHNE NpU BbIHYKAEHHOM Teue- TennooTtaada npu BbIHYXAEHHOM OBMXEHWUMN Xna- 4
HMM B KaHanax, obTekaHue Tpybbl U | KOCTU B TpyHax
nyyka Tpy6
5 PacueTt koadpdmumeHTtoB Tennootaauum | Tennootaada npyu cBOOOAHOM ABMXEHUU XKNOKO- 4

npu cBoOOAHOM KOHBEKLMM

CTHn




5.2.3 lNpakTnyeckmne 3aHATUSA

Ne TpynoemkocTb,
/n HavnmeHoBaHWe pasgena AncuuniuHbl HaumeHoBaHMe npakTnyeckux pabot yac
4 cemecTp
OCHOBHbIE MOHATMSA N UCXOAOHbIE NOSO-
1 KEHUS! TeNIoMacCooBMeHa TennonpoBOAHOCTb NPU CTALLMOHAPHOM peXMme 4
> OndbdepeHumnansHoe ypaBHeHVe Ten- | TenionpoBoAHOCTb MPU HECTaLMOHAPHOM pe- 8
NONPOBOAHOCTU U €ro peLleHnst HKUme
Cuctema anddepeHumanbHbIX ypaBHe-
HU KOHBEKTUBHOMO TENnooGMeHa; npu- OcCHOBHblE MOJIOXKEHMA KOHBEKTMBHOIO Tenso-
3 | MeHeHne meToaoB noaobusi u pasmep- o6MeHa. TeobrA MO0 8
HOCTEM K W3Y4EHMIO MPOLLeCCoB KoHaek- | COMEH3, TEOPUA MO
TMBHOTO TennoobmeHa
Tennootgada w rvMapaBnmM4yeckoe Co-
4 MPOTUBIIEHVE NPU BbIHYKOEHHOM Teye- | Tensootaada npu  BbIHYKAEHHOM  ABUNKEHUU 8
HUM B KaHanax, obTekaHue TPybGbl U | »kmaKocTu B Tpybax
nyyka Tpy6
5 PacueTt koadpduumeHToB TennooTtdauu | Tennootaada npu CBOBOAHOM ABUMKEHUU XKUA- 8
npu cBOGOAHON KOHBEKLMN KOCTH
5 cemecTtp
TennoobmeH npu has3oBbIX NpeBpaLle-
6 HASIX pu & pespatL TennooTtAaya Npu KoHAEHCAUUM Napa 10
TennooOMeH W3Ny4YEeHUEM, CHOXHbIN
7 Tennoo6MeH Tennosoe nsnyyeHue 10
TennoruapaBnuyeckun pacyeT Tenno-
8 o6meHH|§fannapaTos P PacueT Tenn1006MeHHUK annapaTos 10
5.2.4 CamocTosTenbHas paboTta oby4aromxcs
Ne HanmeHoBaHue pasgena gucum- TpyooeMKocCTb,
Bug CPO
n/n NAVHbI yac
4 cemecTp
OCHOBHbIE MOHATUS M MCXOMHbIE N3yyeHne matepuanos no yyebHukam. N3ydyeHne ma-
1. HONOXEHMS TENNoMaccooBMena Tepuanos, N3MNoXeHHbIX B nekuusx. Noarotoska K 3a- 20
LLMTE NO NPAKTUYECKMM 3aHATUAM
OnddepeHumansHoe ypaBHeHue | N3ydyeHne matepmnanos no y4ebHukam. MzyueHne ma-
2. | TennonpoBOAHOCTM M €ro pelle- | Tepuanos, N3NOXeHHbIX B Nekuusx. NoaroToska K 3a- 20
HYA LUMTE MO NPaKTUYECKMM 3aHATUAM
Cuncrema anddepeHumanbHbix | M3ydyeHne matepuanos no yyebHukam. N3yyeHne ma-
YpaBHEHWIA KOHBEKTUBHOIO TEMno- | Tepuarnos, U3NOXEHHbIX B fiekumsax. NMoaroToska K 3a-
3 ob6MeHa; MpUMeHeHWe MeTOoAOB | LUUTE MO NPaKTUYECKUM 3aHATUAM 20
nogobust 1 pasmepHOCTEN K M3y-
YEHMIO MPOLIECCOB KOHBEKTUBHOIO
TennoobmeHa
Tennootdada u rugpaenuyeckoe | MsyyeHne matepuanos no yyebHukam. MsyyeHve ma-
4 | COMPOTMBNEHME NpU  BbIHYXAEH- | TEPUAINOB, U3MOXKEHHbBIX B NEKLMAX. MoaroToBka K 3a- 20
HOM TedyeHUM B kaHanax, obTeka- | WMTE NO NPaKTUYECKUM 3aHATUSAM
Hve Tpybbl 1 ny4ka Tpyd
PacueT KoS(MULMEHTOB Tenmo- M3yyeHune maTepuanos no ydyebHukam. N3yyeHne ma-
5 OTA4M P CBOBOIHON KOHBEKLIN Tepuanos, U3NOXeHHbIX B Nekuusax. NoaroToBka K 3a- 27
P LUMTE MO NPaKTUYECKMM 3aHATUAM
5 cemecTtp
TennooGMeH npu hazosbIx Mpe- M3yyeHune maTepuanos no ydyebHukam. N3yyeHne ma-
6 BpALLEHHSIX Tepuanos, U3NOXeHHbIX B Nekuusax. NoarotoBka K 3a- 20
P LUMTE MO NPaKTUYECKMM 3aHATUAM
TennooGMeH ManydeHnem, Criox- N3yyeHne matepuanos no yyebHukam. N3ydyeHne ma-
7 HbIi TENNOOBMEH ’ Tepuanos, N3NoXeHHbIX B nekuusx. Noarotoska K 3a- 20
LLUMTE NO NPAKTUYECKMM 3aHATUAM
Tennormapasnuueckwi pacuet N3yyeHne matepuanos no yyebHukam. N3ydyeHne ma-
8 Tepuanos, N3MNoXeHHbIX B nekuusx. Noarotoska K 3a- 22,15

TEennoobMEHHbIX annapartos.

LKTE NO NPaKTU4EeCKUM 3aHATUAM




6 Y4yeOHO-MmeTOAMYECKOE U MH(OPMaLUOHHOE obecneyeHMe AUCUMUNNUHBLI (MO-
Ayns)

6.1 OcHOBHas nuTepartypa

1. Conopgos, A. . TennomaccoobmeH : y4yebHuk : B 2 Tomax / A. IN. Conogos, . B.
Cupexkos, B. N. Bennyko. — Mocksa : HAY M3U, 2021 — Tom 1 — 2021. — 484 c. —
ISBN 978-5-7046-2460-8. — TeKCT : aneKTpPOHHbIN // JlaHb : 9NeKTpOHHO-6ubnmoTedHas cu-
ctema. — URL.: https://e.lanbook.com/book/362531

2. byxvnpos, B. B. TennomaccoobmeH : y4ebHuk : B 2 Tomax / B. B. Byxmupos. —
MBaHoBo : Y, 2023 — Tom 1 — 2023. — 364 ¢c. — TeKcCT : aneKTPOHHbIN // J1aHb : anek-
TPOHHO-6nbnNuoTeyHas cuctema. — URL: https://e.lanbook.com/book/369668

6.2 lononHuTenbHasa nutepaTtypa

1. 3enHetamHoB, P. A. TennomaccoobmeH B anemeHTax TennotexHmyeckoro Obopy-
poBaHusa. OcHoBbl TennomaccoobmeHa : yyebHoe nocobue / P. A. 3eniHeTamHOB. — CaHKT-
Metepbypr : CM6IMrAY, 2020. — 215 c.— TeKCT : 3NeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
6mnbnuoteyHasn cuctema. — URL: https://e.lanbook.com/book/191390

2. OeptoruH, B. B. TennomaccoobmeH / B. B. deptoruH, B. ®. Bacunees, B. M. Ynawe-
Ba. — 6-e u3g., ctep. — CaHkr-lMetepbypr : JlaHb, 2023. — 240 c. — ISBN 978-5-507-
46436-4. — TeKCT: O9NeKTPOHHbIN // JlaHb : 3NEKTPOHHO-OMbNmnoTeyHas cuctema. —
URL.: https://e.lanbook.com/book/310160

3. Wapos, K. N. TennomaccoobmeH : yyebHoe nocobue / HO. W. Wapos, O. K. Npuro-
pbeBa. — Hosocmbupck : HITY, 2018. — 164 c. — ISBN 978-5-7782-3557-1. — TekcT :
ANEKTPOHHbIN // JlaHb : 3NEKTPOHHO-OMbNnoTeyHas cucrtema. —
URL.: https://e.lanbook.com/book/118187

6.3 NepeyeHb yyebHO-MeTOANYECKOrO obecneyeHUs AnNsi CaMOCTOATENbLHOWN pa-
60Tbl o6y4arowmxcs

1. Moarypckun, B. N. OcHoBbl TenniomaccoobMeHa: npakTukym : yuebHoe nocobue / B.
W. Moarypckmn. — Omck : CMBAON, 2023. — 73 c. — TeKCT : aNeKTpOoHHbIN // J1aHb : anek-
TPOHHO-6nbNuoTeyvHas cuctema. — URL: https://e.lanbook.com/book/353720

2. OmuntpeHko, A. B. MatemaTtnyeckoe mogenupoBaHue 3agad TennomaccoobmeHa B
npumMmepax : yyebHoe nocobue / A. B. AmutpeHko. — Mocksa : PYT (MUUT), 2021. — 42 c.
— TeKkcT : O9neKkTpOoHHbIM /[ JlaHb : OnNEeKTPOHHO-OMbnMoTeyHass cuctema. —
URL.: https://e.lanbook.com/book/269462

6.4 lMNMepe4yeHb pecypcoB MH(pOPMALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «WUH-
TepHeT», Heo6XoAUMbIX AN OCBOEHUA AUCLUNIIUHBI (MoAayns)

HanmeHoBaHue pecypca cet « IHTepHeT» OneKTPOHHbIN agpec pecypca
HayyHas anekmpoHHas 6ubriuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamerbHas rinamgopma «FOpatim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUBC «Meeallpo» https://biblos.vsuet.ru/MegaPro/Web

Caim Mu+Hucmepcmea HayKu u ebiclie2o obpasoea- | http://minobrnauki.gow.ru
Husi P®

SnekmpoHHas uHghopmayUuoHHO-obpa3oeamesibHast http://education.vsuet.ru
cpeda ®r6OY BO «BIr'ynTt

6.5 MNMepeyeHb MH(POPMALIMOHHBIX TEXHONOMMKU, UCNOJNb3yeMbIX NPU OCYyLLECTB-
neHun obpasoBaTenibHOro npouecca no AucuunnuHe (Moaynio), BKIOYas nepeyeHb
nporpamMmmHoro o6ecneyeHmMs 1 UH(POPMaLMOHHbIX CNPABOYHbIX CUCTEM

Mpy n3ydyeHnn gucUMNMHbI UCNONb3yeTCca nporpammHoe obecneyeHne, COBPEMEH-
Hble npodeccroHarnbHble 6a3bl AaHHbIX U MHPOPMALMOHHbLIE CnpaBoYHblie cuctembl: ANOC



https://e.lanbook.com/book/362531
https://e.lanbook.com/book/369668
https://e.lanbook.com/book/191390
https://e.lanbook.com/book/310160
https://e.lanbook.com/book/118187
https://e.lanbook.com/book/353720
https://e.lanbook.com/book/269462
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web

yHMBEpPCUTETA, B TOM Yncrne Ha 6ase nporpammHon nnatgopmbl «Cpeaa anekTpoHHOro oby-
yeHus 3KL».

NMpun ocBoeHUM AUCLUNIIUHBI UCNOSb3YeTCA NIULIEH3UOHHOE U OTKPbITOE MNpo-
rpaMmmMmHoe obecneyeHue

Mporpammsbi INuueH3uun, peKkBU3NTbLI NOATBEPXKAAIOLWEro AOKYMEHTa

Adobe Reader XI (6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-
distribution.html

Anbt OGpasoBaHue JInuensna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License

Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1
License No Level#61280574 ot 06.12.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-

license
Microsoft Office Profes- Microsoft Open License
sional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 Li-

cense No Level #48516271 ot 17.05.2011 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-

license
Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot

17.11.2008https://mww.microsoft.com/ru-ru/licensing/licensing-
programs/open-license

Libre Office 6.1 JInuensna Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BknoveH B yCTaHOBOYHbIN NaKeT one-
paunoHHomn cucteMbl AnbT O6pasoBaHue 8.2)

Cnpaequo-npaeoeble cucmembli

npOFpaMMbI JlnueHs3um, PeKBU3UTbIl noaTBepXAaarwwero 4OKyMeHTa

JoroBop o coTpyaHuyectse ¢ “UHdopMCBA3b-YepHO3eMbe”, PernoHans-
HanbHbI MHOOPMALMOHHBIN LIEHTP 0BLLIEPOCCUIACKON CETU pacnpocTpaHe-
Hus npaBoBor nHdopmMauun KoHcynbTaHT MNntoc
Ne 8-99/RD ot 12.02.1999 r.

CnpaBoyYHble npaBo-
Bas cucrtema «KoH-
cynbTaHT MNnioc»

7. MaTepuanbHO-TeXHU4YecKkoe obecrnevyeHne AUCLUNIIUHDI

Aya. 53. YyebHas ayautopus ang npoBeAeHns yd4ebHbix 3aHaTum: MynbTuMeaunHbIn
npoektop Epson EB-430 B komnnekTe ¢ akpaHom 132x234 n kpenneHnem ELPMB27.

Aya. 311. YuebHaga aygutopua ana nposefeHns yd4ebHbiX 3aHAaTui: JlabopaTopHbIN
cteHa - "Mupam” (10 wr.).

Aya. 329. YuyebHaga aygutopua ana nposefeHuns ydebHbiX 3aHaTuin: JlabopaTopHbIN
cteng - "NAC" (8 wr.), nabopaTtopHbin cTena "OB" (2 wr.).

Aya. 333. YuebHaga aygutopua ana nposefeHns ydebHbIX 3aHaTui: JlabopaTopHbIN
cteHg "CUNBM" (3 wT.), nabopatopHbin cTeHa "OB" (2 wrT.); MynbTUMEANHbLIN NPOEKTOP
BENQ MS500 B komnnekTe ¢ akpaHoMm; komnbtoTep IntelCore i3 540 (1 wr.).

Aygn. 315. KomnbtoTepHbin kracc: KomnbtoTep IntelCore i3 540 (5 wr.).

[JononHUTENbHO ANs CaMOCTOATENbHON PaboTbl 0OyYaOLMXCA UCMOMb3YHTCS YK-
TanbHble 3anbl pecypcHoro ueHTtpa BIYUT ocHalleHHble KoMnbioTepamMn co cBob6oaHbIM 40-
CTYNnoMm B ceTb IHTEepHET n GnbnnmoTeyHbiM 1 MHPOPMALIMOHHO- CNPaBOYHbIM CUCTEMAM

8.0ueHO4YHble MaTepuanbl ANs NPOMEXYTOYHON aTTecTauMm oby4varlmxcs no
AUCLUMNNNHe



http://eopen.microsoft.com/
http://eopen.microsoft.com/

OueHo4Hble maTepuansl (OM) ans gucuunimHbl BKAKOYAOT B ce0s:

- NepeyYeHb KOMNETEHLNI C yKa3aHMeM 3TanoB UX (hOPMMPOBaHNA B NPOLIECCE OCBOE-
Husi obpasoBaTenbHOM NPOrpamMmbl;

- OnucCaHue nokasaTenem N KPUTEPUEB OLEHMBAHMS KOMMETEHUMA Ha PasfnyHbIX
aTanax ux opmMMpoBaHUs, onncaHne LwKan oueHBaHUS;

-TUNOBbIE KOHTPOJIbHbIE 3a4aHUsA UMW UHblE MaTepuanbl, He0O6XoaUMblE ANSA OLEHKN
3HaHWN, YMEHWI, HABbIKOB W OMblTa AEATENbHOCTU, XapakTepuayowmnx atanbl opMmnpoBa-
HUS KOMMETEHUMI B NpoLecce 0CBOeHMs obpa3oBaTeNibHON NPorpaMmmbl.

-MeTOANYECKNE MaTepuansbl, Onpeaensaowmi npoueaypbl OLEHMBaHNUS 3HAHUK, YMe-
HW, HABbIKOB M ONbITa AEATENbHOCTU, XapaKTepu3yoLmx atanbl OpMUpoOBaHUS KOMMNETEH-
Lun.

OM npegcraBnATCS OTAENbHBIM KOMMNOHEHTOM N BXOAAT B COCTaB paboyen npo-
rpaMmmbl GUCLMUMNITIUHBI.

OueHouyHble MaTepuanbl opmupytotca B cootBeTcTBum ¢ 1 BIYUT «lMonoxeHne o6
OLIEHOYHbIX CpeacTBax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHM3auMOHHO-MeTOAUYECKNe AaHHble AUCUUNMIMHBbI AN OYHO-3a04YHOM
unu 3ao4yHon popm obyyeHus

1.1 O6bembl pa3nnyHbix ¢popmMm y4ebHOM paboTbl U BUAbLI KOHTPOSIS B COOTBET-
CTBUU C YYE€OHbIM NIaHOM

Ob6was TpyAoEMKOCTb AUCLMNNUHBLI (MOAYIs1) COCTaBNSAET 8 3a4ETHbIX €ANHWL,

Buabl yue6HOM paboThl Bcero PacnpepeneHue TpyaoeMKocTu no
akagem. cemMecTpam, ak. 4
Yyacos, ak. 5 6
Yy

O6wasn TpygoeMKoCTb ANCLMMNITUHDI 288 180 108

Koumakmuasi paboma, e m.4y. aydu-

MOpHbIe 3aHaAmMus: 27 17,5 9.5

Nekuun 12 4 4

8 mom yucrie 8 ghopme rpakmuyeckol

n0d20mosKu ] ] )

JlabopaTopHble 6

8 mom yucrie 8 ghopme rpakmuyeckol

n0d20mMoeKu ] ] )

IMpakTnyeckmne 3aHaTUS 10 6 4

8 mMom yucrie 8 ghopme rnpakmuyeckol

n0d20mMoeKu ) ) )

KoHcynbTauum Tekylime 1,2 0,6 0,6

Buabl aTTectaumm (3a4eT, 3a4eT) 0,2 0,1 0,1

PeLI,eH3I/IDOBaH ne KOHTPOJIbHbIX pa60T

0ByyarLLNXCs-3a04HNKOB 1.6 0.8 0.8
CamocmosimernbHas paboma: 253,2 158,6 94,6
MoproToBka K 3alUTE MO NPaKTUYECKUM

3aHATUSAM, nabopaTopHbIM  3aHATUAM 18 12 6

(cobecepoBaHue)

M3yyeHne maTtepuanoB, M3NOXEHHbIX B

nekumsix (cobecepoBaHune, TeCTUpPOBa- 8 4 4

HWe, peLleHne Kenc-3agaHni)

M3yyeHne MaTepuanoB Mo y4yebGHuKam

(cobecenoBaHue, TeCcTMpOBaHWeE, peLle- 208,8 133,4 75,4
HWe Kenc-3agaHum)

KoHTponbHas pabota 18,4 9,2 9,2

MNoaroToBKa K 3a4eTy (KOHTPOsb) 7.8 3,9 3,9




OLIEHOYHbIE MATEPUAIbI
anda NPOMEXYTOYHOU ATTECTAUNU

no aucuuninunHe

TEMNJIOMACCOOBMEH



1 NMepeyeHb KOMNETEHLUI C YKa3zaHMeM 3TanoB ux oopMUpPoBaHUA

Ko
Ne A HavnmeHoBaHMe koMneTeH-
o/ Komne- " Koa v HanmeHoBaHWe nHamkaTopa AOCTKEHNS] KOMMETEHLMM
TeHuun
1 OlMNK-4 | CnocobeH  gemoHcTpupo- | O-6omcs — JEMOHCTPUPYET NOHUMAHME OCHOBHbLIX 3aKOHOB U

Max

nopta
TennoTbl

BaTb MPUMEHEHME OCHOB-
HbIX CMOcoB0B MOnyYeHwus,
npeobpasoBaHus,
M MCMNONb30BaHUSA
B TensoTexHu4e-
CKMX YCTaHOBKax W cuCTe-

cnocoboB nepeHoca TeNMOTbl U Maccehl

TpaHc-

NO-7onca — MNMprUMeEHSAET 3HaAHMA OCHOB TennomaccoobmeHa B
TENNOTEXHUYECKNX YCTaHOBKaXx

Koa 1 HaumeHoBaHVe nHaukaTopa AoCcTuxXe-

HNA KOMNeTeHUUn

Pesynbratbl 06y4eHns (nokasaTenu oLeHnBaHus)

NO-6onc. — [deMOHCTpUpyeT NoHWMMaHue oc-

HOBHbIX 3aKOHOB M CcrnocoboB nepeHoca Ten- | Chbl
JNOTbl 1 MacCcChbl

3HaeT OCHOBHbIE 3aKOHbI U COCOOLI NepeHoca TeNsoTbl U Mac-

J10Tbl 1 MAcCChl

YMeeT NpUMEHSATb OCHOBHbIE 3aKOHbI U crnocoObl nepeHoca ten-

VimeeT HaBbIKM B NnpUMeHeHNN OCHOBHbLIX 3aKOHOB U cnocobos
nepeHoca TensioTbl U Maccbl

NO-7 ona -
HOB TennomaccoobmMeHa B TennoTexXHUYe-

CKMX YCTaHOBKax

MpumeHsieT

3HaHUA

HOBKaXx

3HaeT ocHOBbI TennomMaccoobmMeHa B TENNOTEXHUYECKNX yCTa-

YmeeT NPUMEeHATb 3HaHNA OCHOB TennomaccoobmeHa B TeNo-
TEXHNYECKMX YCTaHOBKaxX

VimeeT HaBbIkM B npumMmeHeHnn ocHoB TennomaccoobmeHa B
TEeNNOTEXHNYECKUX YCTaHOBKaxX

2 MacnopT oUueHO4YHbIX MaTepuarioBs No AUCUMUNIINHE

Ne Paspensl gucum- Mupekc OueHo4YHble MaTepuansl TexHonorus/npoueaypa
NIVHbI KOHTpoOnu- HavMeHoBaHue NeNe 3agaHun OLeHMBaHus (Cnocob KOHTPOnS)
n/ pyemon
n KOMnNeTeH-
umu (Mnm
ee 4yactu)
o BnaHoyHoEe nnu KoMNbTEPHOE
BaHk TecToBbIX 3ag4aHun 1-4
OCHOBHbIE NOHATUA TECTnpoBaHe
1 | nvexoausie noro- onk-4 CobecepnoBaHue (Bonpockl K
KEHUS Tennomac- : 3a4eTy, 3almuTa NpakTM4ecKnx 31 KoHTponb npenogaeatenem
cooBMmeHa 1 nabopaTtopHbIx pabor)
3agauu 41 MpoBepka npenogaBartenem
o BnaHo4yHoe 1nu KoMNbITEPHOE
BaHk TecToBbIX 3agaHunn 5-8
ﬂmcbcbepeHumanb- TecTupoBaHue
5 | Hoe ypaBHetue onK-4 CobecenoBaHune (BONpockl K
TennonpoBOAHOCTM 3a4eTy, 3almTa npakTU4ecKnx 32-33 KoHTpornb npenogasatenem
1 ero peLueHus 1 nabopaTtopHbIx paboT)
3agauu 42-43 lMpoBepka npenogasaTenem
Cuctema gndpdpe- BaHK TECTOBbIX 3aAaHWIA 9-12 BnaHo4HoOe UM KOMMbITEPHOE
peHumnanbHbIX TECTUpOBaHue
YypaBHEHUIN KOHBEK- CobGecepoBaHue (BONpochl k
TUBHOrO Tennoob- 3ayeTy, 3awmTa NpakTUYecKnx 34-35 KoHTponb npenogasartenem
3 | MeHa; npumeHeHme OnK-4 1 nabopaTtopHbIx paboT)
MeToAoB nogobms n
pasmMepHoCTen K
M3y4eHuto npoLec- 3agaun 44-45 [MpoBepka npenogasaTenem
COB KOHBEKTMBHOTO
TennoobmeHa
Tennootaaya u BaHK TeCToBbIX 3aAaHui 13-16 BriaHouHoe uni KommeloTepHoe
4 | rvgpasnmyeckoe OriK-4 TecTpoBaHue
CONpPOTUBIIEHME MPU CobecepoBaHune (BONpocChl K 36 KoHTponb npenogasartenem




BbIHY>XAEHHOM Te- 3a4eTy, 3aWmTa NPakTUYeCcKmnx
YeHuMn B kaHanax, 1 nabopaTopHbix paboT)
obTekaHve TpyObI 1
3agauu 46 [MpoBepka npenogasaTenem
nyyka Tpy6 A poBepka NperoA
y BrnaHo4Hoe nnu KoMnboTEPHOE
BaHk TecToBLIX 3agaHun 17-20
PacueT koadbpumuu- TecTmpoBaHue
€HTOB TENNOOTAAYM oK CobecenoBaHune (BONpockl K
5 npv cBOBOAHOM -4 3a4eTy, 3aWmTa NPaKkTUYeCcKnx 37 KoHTponb npenopaeatenem
KOHBEKLIMM 1 nabopaTtopHbIx paboT)
3apaum 47 MpoBepka npenopaeaTtenem
. BrnaHo4yHoe Mnu KoMnbloTePHOE
BaHk TecToBbIX 3agaHnn 21-23
5 TECTMpOBaHue
5 TennoobmeH npu onk CobecefoBaHue (BOMPOChI K
(hasoBbIx Npespa- -4 3ay4eTy, 3almMTa NPaKTUYEcKUX 38 KoHTpornb npenogaBaTtenem
LUEHMAX 1 nabopaTopHbIX paboT)
3agaum 48 MpoBepka npenopaeaTtenem
. BrnaHo4Hoe nnu KoMnboTEPHOE
BaHk TecToBbIX 3agaHnn 24-27 P
TECTMpOBaHue
TennoobmeH usny- oK CobecenosaHue (BONPOChI K
7 qumeMé CNOXHbIN -4 3aueTy, 3almMTa NpaKTUYecKnx 39 KoHTponb npenopaBaTeniem
TENnnoooMeH 1 nabopaTopHbIX paboT)
3agaum 49 MpoBepka npenopaeaTtenem
y BrnaHo4Hoe nnu KoMnboTEPHOE
BaHk TecToBbIX 3agaHun 28-30
Tennorngpasnuye- TecTpoBaHue
8 CKUI pacyeT Tenro- orK CobGecepoBaHue (BONpochl k
0BMeHHbIX annapa- -4 3a4eTy, 3aWmTa NPakTUYeCcKmnx 40 KoHTponb npenopaeatenem
ToB 1 nabopaTtopHbIx paboT)
3apaum 50 MpoBepka npenopaeaTtenem

mMax

3 OueHo4Hble MaTepuarnbl Anst NPOMeXyToO4YHOW aTTecTauum

TunoBble KOHTPOJIbHbIEe 3aA4aHuA U UHble MaTepuanbl, HGOﬁXOAVIMbIe Aana OueHKu
3HaHI/II7I, ymeHm7|, HaBbIKOB U (MHM) onbiTa AeATerNIbHOCTU, XapPpaKTepu3yrnwmnx atanbl d)OpMVI-
poBaHUs KOMNEeTeHLM B NpoLecce 0OCBOEHMA obpa3oBaTenbHOMN

3.1 Tecmbi (6aHKk mecmosbix 3adaHul)
Or1K-4 CriocobeH 0eMoHCcmpupogame NPUMEHEHUE OCHOBHbIX Criocoboes nosyHeHus, npeobpa-

308aHUA, mpaHcriopma u Ucriofib3o8aHus mersiombsl 8 merijiomexHuU4ecKux ycmaHo8Kax U cucme-

Ne 3agaHus

dopmynupoBka Bornpoca

Chy” BblpaXeHnA cnpaseannBbl ANA:

¢ =c, ,n==%w;

n u?

M30XOpPHOro npouecca
n3obapHoro npouecca
N30TEPMUYECKOrO NpoLiecca
aguabaTtHoro npouecca

ATu BbIpaXeHus cnpaseanvBbl Ans:
n=0

M30XOPHOro npoLiecca
nsobapHoro npouecca
N30TEePMMUYECKOTo npoLiecca
agmabaTtHoro npotecca

Ca =€,

n

T BbIpaXXeHWst crpaBeanMBbI ANS:
c. —-c
c. =w,n=lim—==]

n ~ P .
: .
iR =

N30XOpHOro npouecca
n3obapHoro npouecca
M30TepPMMUYECKOro npouecca
agmnabaTtHoro npotecca




CyuiecTBylOT cnocobbl nepegayn TensnoThl. ..

TennonpoBoAHOCTb, KOHBEHUUA U U3ny4yeHue
Tennoortagada n nsny4yeHune
Tennonepena4va n KOHBeEHUUA

Tennon POBOAHOCTb 3TO...

nepeHoc TENNOThl B BewecTBax MUKpovacTuLamMmm
nepeHoc TenmnoTbl MMKPOOGBLEMaMM
NnepeHoC TENJOTbI 3NIEKTPOMArHUTHbIMU BOJTHAMM

KoHBeHUMSA 3T0...

nepeHocC TennoTbl NPU MOMOLLU MUKPOYacTULL

nepeHoc TennoTbl BMeCTe C MaKpPOCKOMUYECKUMU OOBbEMamu
BellecTBa

nepeHoc TennoTbl NPy NOMOLM BOJIH

M3nyyeHune aTo...

nepeHocC TennoTbl NPU NOMOLLU INEKTPOMAarHUTHbIX BOJIH
nepeHoc TENJIOTbl MUKpOYacTULLAMU
nepeHoc TenmnoTbl MakpoobbLEMaMM

dopmynumpoBka 3akoHa Pypbe

BEKTOpP NJIOTHOCTW TENJIOBOro NoToka, nepegaBaemMoro Tenno-
NPOBOAHOCTLIO NPONOPLMOHArNeH rpagueHTy TemnepaTypbl
BEKTOP MJIOTHOCTM TEMJIOBOTO MOTOKAa, NMepegaBaemMoro Temnsonpo-
BOZHOCTbIO paBeH rpagueHTy TemnepaTtypsbl

BEKTOP MMOTHOCTM TEMNJIOBOrO MOTOKa, NepegaBaemMoro Temnnonpo-
BOOHOCTbIO 06paTHO NponopLMoHaneH rpagueHTy TemnepaTypbl

KoadhpnumneHT TennonpoBoaHOCTH. ..

XapakTepusyeT CNoco6HOCTb AaHHOro BeljecTBa NPOBOAUTH
TennoTty

XapakTepusyeT cnocobHOCTb AaHHOro BeLecTBa NponyckaTe Yyepes
cebs Tennosoe nsnyyveHve

XapaKTepusyeT COCTOSIHME NOBEPXHOCTU BellecTBa

10

Ha pucyHke nsobpakeH

.

NPSAMOTOYHbBIA TENNOOOMEHHMK
NMPOTMBOTOYHbBIN TEMNNOOOMEHHMK
nepeKkpecTHbIM TENJTO0O6MEHHUK

11

Tennootaaya 3To...

npouecc TensiooomeHa Mexay NOBEePXHOCTbLIO TBEPAOro Tena u
XNUOKOCTbIO

npoLecc TeNNoobMeHa Mexzay NoBEPXHOCTAMM TBEPAOro Tena
npouecc TennoobmMeHa BHYTPU KUOKOCTU

12

YpaBHeHue HbloToHa-PuxmaHna gng tennootgayn umeet Bug;

Q=a-F-|tc - txk|
Q=U+L
g=-Agrad t

13

PasnnyaloT KoHBEKUMIO. ..

€CTECTBEHHYI0 U BbIHY)XXOEHHYIO
€CTECTBEHHYH 1 CBODOOHYHO
OMPaHNYEHHYIO N OB BEMHYIO

14

EctecTBeHHas KOHBEKLMS BO3HUKAET...

3a cYeT TEenyoOBOro PacCLUMPEHUA XUAKOCTU, HArpeTom OKONo
TennooTAalLwen NOBepXHOCTU

3a CYeT BHELUHEro MCTOYHUKa BO3OeNCcTBUS Ha pabodee Teno (BeH-
TMnaTopa, Hacoca...)

n3-3a nepenaga LaBMeHUs XMOKOCTM OKOSO TEMNSOOTAANWeEN Mo-
BEPXHOCTU




BbIHyXaeHHas KOHBEKLWS. ..
e BO3HMKaeT B pe3ynbTaTe BHELWHEro BO3AeNCTBUSA, Npuyem B
pe3ynbTate 3TO BO3AEMCTBUA CO3[aéTcs nepenag paBlieHUs,

15 ABNAKLWMNACA ABUKYLLEN CUITON
e BO3HVKaeT B pe3ynbTaTe pa3HOCTM TemnepaTyp
e  BO3HWKaeT CaMonpon3BOSIbHO
Kputepuin Hyccenbsta ...
e npeAacTaBnsieT cobon Ge3pasmepHbIM KO3IP(PULMEHT TensooT-
16 aaum
e ABNAeTCcHA TabnMyHOWM BENUYUHOW AN AaHHOro paboyero Tena
e XapaKTepu3yeT CKOPOCTb ABWXXEHUS XXMOKOCTU
Kputepuin PenHonbgca. ..
17 e BblpaxaeT OTHOLIEHWEe CUJ1 MHepPLMU K cunam BA3KOro TpeHus
e ABNAeTCH Tennoun3nN4eckon KOHCTaHTON
e  BblpaXaeT OTHOLIEHVE NOABEMHOW CUMlbl K CKOPOCTHOMY Hamopy
Kputepwui NMpaHatns...
e XapakTepu3syeT Tennodusmyeckme CBONCTBA BellecTBa U ABNA-
18 eTca Tennodun3nyecKom KOHCTAHTOMN
o gaBnsieTcst 6e3pasamepHbIM KO3 PULNEHTOM TENNOOTAAUN
e  XapaKTepuayeT PexuMm OBUKEHUS XXMOKOCTU
Kputepuin 'pacroda...
e XapakTtepusyeT OTHOLWIEHWe NOABLEMHOW CUMbl, BO3HUKaKOLLEN
19 BCneAcTBME TEMJIOBOro pacluMpeHUs XUAKOCTU, K cunam BsA3-
KOCTHU
e  XapakTepu3yeT OTHOLLEHME CKOPOCTHOrO Hamopa K curam BSI3KOCTU
o gaBnsieTcsi 6e3pasmepHbIM KO3 PULNEHTOM TENNOOTAAYN
PasnuyaloT pexxmMbl OBWKEHNS XKUOKOCTH. ..
e  JJaMMHapPHbLIN N TYPOYNEHTHbIN
20 ®  eCTeCTBEHHbIN U BbIHYXXOEHHbIN
e epexoaHbl N yCTaHOBMBLUNNCS
PasnuyaloT pexxvmMbl KUNEHNs XUOKOCTU. ..
e Ny3bIPbKOBbLIA U NNTIEHOYHbIN
21 e  KanenbHbIN N NNEHOYHbIN
e  My3bIPbKOBbLIN U KanesbHbIN
PasnunyatoT koHOgeHcauumio. ..
e  My3bIPbKOBYH U MAEHOYHYHO
22 e KanernbHYIO U NIIEHOYHYIO
e  My3bIPbKOBYIO U KanesnbHYyH
Map KOHOEHCUPYETCA Ha NOBEPXHOCTMU. ..
e TemnepaTtypa, KOTOPOM HUXKe TemnepaTypbl HacbllWeHUs
23 e TemnepaTtypa, KOTOPOW Bbille TemrnepaTypbl HACbILLEHNS
e TeMmnepaTtypa, KOTOPOW paBHa TeMNepaTypbl HaCbILLEHWS
Teno, oTpaxalllee BCe NagawLlee Ha Hero usny4vyeHune, HasblBaeTcs:
e  abCOMTHO YepHbIM
24 e abcontoTHo 6enbim
e  abConNTHO NPO3paYHbIM
e  cepbiM
Teno, nponyckatoLlee ckBo3b cebs BCe NagaroLlee Ha Hero u3rnyyeHue,
Ha3blBaeTCS:
e  abCOMTHO YepHbIM
25 e abconoTHO 6enbim
e abconTHO NPO3payHbIM
e cepbiM
Ecnu TennoTa oT 0gHOro TennoHocuTens K Apyromy nepefaetcs yepes pas-
OENSIIOLLYI0 UX CTEHKY, TO TEMNNOOOMEHHMK Ha3bIBAETCS:
26 e Tennosomn Tpybon

e pereHepaTUBHbIN
e CMeCUTEnNbHbIN
e peKynepaTUBHbIN




Ecnu nepegava Tenna oT ropstiero HOCUTENs K XONOAHOMY OCYLLECTBIISIETCS
3a CYET CMeLLEeHMst 0BonxX TENNTOHOCUTENEN, TO TaKOW TENNI00OMEHHUK
Ha3blBaeTCs:
27 e Tennosomn Tpybou

e pereHepaTUBHbIN

e CMecCHUTelNbHbIN

e  peKynepaTtuBHbIV
PacnpeneneHue Temnepatypbl N0 pagnycy LNNNHAPUYECKON CTEHKN:

e MOAYMHSEeTCA NnorapncpmMmnyecKkomMy 3aKOHY

28 e  3aBUCUMOCTb TEMMEpPaTypbl OT KOOPAMHATbI FIMHEHA
e  He 3aBUCUT OT DOPMbI CTEHKM
OcHoBHble TepMOANHaMMYECKME NapameTpbl COCTOSIHUS:
L4 - ] Vv T
29 P
e -unq,l
e -i,s,u
AHTanbnusa 370:
e H=U+pV
30 P
e H=H2-H1
e Q=U+L

3.2 CobecepoBaHue (BOMPOCHI K 3a4eTy, 3aLiuTa NpakTM4ecknx nnmn nabopatopHbix pabor)
Or1K-4 CriocobeH OemMoHcmpupogame NPUMEHEHUE OCHOBHbIX Criocoboes nosiyYeHus, npeobpa-

308aHus, mpaHcriopma u Ucriosib3o8aHus merijiombsl 8 merjiomexHuU4eCcKux ycmaHoekax U cucme-
mMax

Ne Bonpoca dopmynupoBka 3agaHusi

31 TemnepaTtypHoe none, cTauMoHapHoOe 1 HecTaunoHapHoe, cTaluuoHapHoe
none TpexmepHoe, AByXMepHoe 1 OAHOMEPHOE.

32 dusmyeckas CyLHOCTb NpoLecca TennonpoBOLHOCTMU.

33 Kakve matepuarnbl OTHOCATCA K TENNOU30NSALMOHHBLIM?

34 KoadpduumeHT TennonpoBOAHOCTU, (haKTOPbI, BAUSIOLLNE HA BEMUYNHY KO-
apuumeHTa TennonpoBoOaHOCTH.

35 YpaBHeHue HobloToHa-Prnxmana. KosdduumneHT Tennootgaydn; gakropsl,
BNMUAKOLLME HA BEMNYUHY KOS PULIMEHTA TENNOOTAAUM.

36 CB060aHOE 1 BbIHYXAEHHOE ABMKEHUE XUOKOCTH.

37 CyLwHocTb Teopun noaobus, Kputepus TeNNOBOro Nogobus, nx pusnyeckuin
CMbICI.

38 MoHaTuna: onpefensoLlasg TemnepaTypa, onpeaensoLwmm pasmep.

39 dusmnyeckas CyLLHOCTb JIy4UCTOro TeNNoobMeHa.

20 KpMTepmafleble ypaBHEHNS B HEABHOM BUAe NS pa3fnyHbIX CrydaeB KOH-
BEKTMBHOW nepefaydn, Ux aHanms.

3.3 3apaum

Or1K-4 CriocobeH 0emoHcmpupogame NPUMEHEHUE OCHOBHbIX Criocoboes nosiy4eHus, npeobpa-
308aHUsl, mpaHcropma U Ucrofib308aHUss Mernomsl 8 MernyiomexHU4YeckUx ycmaHoekax u cucme-
max

Homep Bonpoca TekcT 3agaHus

lMNOTHOCTL TEMMOBOrO MOTOKa 4Yepes3 MSIOCKYH CTeHKYy cocTaBnseTr q = 45
MBT/M°. BHYTpeHHAA NOBEPXHOCTb CTEHKU MmeeT TemnepaTypy T,. = 700
oC. KoachdpuumeHT TennonpoBogHOCTU cTeHkum A = 277-(1 + 0,000193-T)

41 . N y
B1/(m-K), eé TonwmHa & = 2 mm. HaiiTu TemnepaTtypy Hapy>KHON NOBEPXHOCTU
CTEHKM.
300 °C
42 OnpegennTb NIOTHOCTb TEMNJIOBOIO NOTOKA Yepe3 OKOHHOE CTEKIO TOMLWUHON
® = 4 MM, ecnm TemnepaTypbl Ha BHYTPEHHEN WU HapY>XHOW MOBEPXHOCTSX
CTeKfa COOTBETCTBEHHO paBHbl: Ty, =20°Cu T,, =0 °C.
3750 B1/m’
OnpenenuTb TEMMOBOW MNOTOK 4Yepe3 CTEHY XUMOro Aoma nnowanbio
43 F =50 M° ecnu nepenag TemnepaTyp Ha BHYTPEHHEN U HApY>XHOW NoBepX-

HOCTAX CTeHkM AT = 25 °C. TepMuUyeckoe COMpOTMBIIEHME CTEeHb




R, = 2,5 (M*K)/BT
500 BT

44

IMNOTHOCTL TENSIOBOro NOTOKA Yepes MNAOCKYH CTEHKY TomnwmHon & = 60 Mm
coctaenset q = 150 BT/M?, nepenag temnepaTtyp Ha NOBEPXHOCTSAX CTEHKM
paseH AT = 20 °C. OnpenennTb KO3EULMEHT TENONPOBOAHOCTN MaTepu-
ana CTeHKu

0,45 B1/(m-K)

45

BHyTpn chapcopoBoro wapa ¢ BHyTpeHHUM gnameTtpom d; = 150 mm n Ton-
LWMHOM CTEHKN &; = 10 MM HaxoguTCs UCTOYHMK MolHocTbio Q = 500 BT.
Temnepatypa Ha HapyXHOI NOBEPXHOCTU cdpepnyeckomn cTeHkn T,, = 30 °C.
OnpenenuTtb TemnepaTypy Ha BHYTPEHHEWN NOBEPXHOCTU chHEPUYECKON CTEH-
KW. ngcpcpmu,meHT TennonpoBogHocTu cdhapdopa A =1,04 Bt/(m-K).

90 °C

46

Monbin Wwap ¢ BHYTpeHHUM aAnameTpom d; = 250 mm oborpeBaeTcsa BHYTpU
UCTOYHMKOM MoLLHOCTbI0 Q = 1650 BT. TemnepaTypHbli nepenag no Ton-
wmHe wapa AT = 50 oC. Onpegenutb TONLLMHY LLApa NpU yCrioBUK, YTO KO-
appmumeHT TennonpoBogHocTU wapa A = 3,5 B1/(m-K).

25 mm

47

HalTn nNOTHOCTb TENSIOBOro NOTOKa Yepes NIOCKY CTEHKY, UMEIOLLYIO Tep-
Muyeckoe conpoTmeneHue Tennonepegaum R; = 3,5 (MZ'K)/BT. TemnepaTtypsbl
CO CTOpOHbI FOpSYEro M XOJI0QHOrO TEMJIOHOCUTENEN NoaaepXMBalTCs Co-
OTBETCTBEHHO paBHbiMu Ty =120 °C n T, = 15 °C.

30 B1/m°

48

OnpegenvTb TENnoBOW MOTOK Yepe3 CTEeHYy >XWUMoro goma nrowagbko
F = 100 M°, ecnn nepenag TemnepaTtyp Mexay BO34yXOM B KBapTuUpax U
HapyxHbIM Bo3ayxoM AT = 40 °C. TepMuyeckoe COnpOTUBIIEHNE CTEHbI Ten-
nonepepaun R, = 5 (M*K)/BT.

800 BT

49

CranbHas Tpyba omblBaeTCsl BO34YyXOM, KOAPULMEHT TENNooTaa4m ot Tpy-
6bl K BO3AYXY paBeH a, = 8,7 BT/(M*K). Tpyba usonuposaHa Crioem Tenmno-
BOW M30M5IUMM C KO3(PPULMEHTOM TENNonpoBogHOCTU A,, = 0,12 Bt/(Mm-K).
Hantn, npu kakoMm 3HayYeHUU HapyXHoro anameTpa Tpybbl TENNoBbIe NoTepu
NPy HAHECEHUN N3OISILMOHHOIO Cnosi ByayT YMEHbLIATLCS.

0,0276 m

50

3MeeBMK BbINOMHEH U3 TPy6 XaponpoyHOW CTanu ¢ BHYTPEHHUM ANaMeTpOM
dgy = 32 MM, HapYyXHbIM AMaMeTPOM dyap = 42 MM 1 KOS DULMEHTOM TEMMo-
nposogHoctn A = 16,5 B1/(M-K). Temnepatypa Ha BHYTPEHHEW U HapYyXHOW
NOBEPXHOCTSIX CTEHKU COOTBETCTBEHHO paBHa: T, = 450 °C u T,,, = 580 °C.
OnpenenuTb, NpU KakoM 3HaYeHUW paguyca Temnepartypa B CTeHke TpyObl
pasHa 500 °C

17,76 mm

4. MeTtoguyeckue maTepuanbi, onpegensiowue npoueaypbl OoueHMBaHUSA 3Ha-
HUN, YMEHUN, HaBbIKOB U (MNK) onbiTa AeATEeNbHOCTU, XapaKTepu3yrLmx atanbl ¢op-

MUpoBaHunsA KOMMeTeHLUUN.
ﬂpou,e,u,ypbl oueHuBaHuAa B Xoae ndyydyeHma gucunninHbl 3HaHUW, ymeHvu7| M HaBbIKOB,

XapakTepuayrLmx atanbl OPMUPOBAHNS KOMMNETEHLWNIA, PEraMeHTUPYIOTCS NOSNTOXKEHUSIMU:

-M BIr'YWUT 2.4.03 lNonoxeHne 0 KypcoBbIX, 3K3aMeHax 1 3a4yeTax;
- M BIryYUT 4.1.02 lNonoxeHne 0 peNTUHIOBOWN OLIEHKE TEKYLLIEN YCNEBAEMOCTH.




5. OnucaHue nokasaTenen U KpUuTepueB OLLeHMBAHUA KOMNETEeHLUMIA Ha pa3nUyYHbIX 3Tanax ux oOpMMpoBaHUsA, ONUCaHUe LUKan
OLIeHUBaHUA ANA KaXAaoro pesynbTata 06y4yeHUs No gUCUMNIINHE

Pe3ynbTatbl 06y4YeHuUA
no aTanam ¢popmupoBa-
HUSA KOMNEeTeHUUn

Mpeamet
OLIeHKMU
(NpoAyKT unun
npouecc)

Moka3aTenb oueHUBaHUSs

KpuTepun oueHnBaHus
cthopMMPOBaHHOCTU KOMMNETEHLUIA

LLkana oueHMBaHuA

Akapemu-
yeckas
OLleHKa

unu 6annebl

YpoBeHb ocBoe-
HWUS1 KOMMETEHLMM

Orl1K-4 CnocobeH deMOHcmpupoeamb fnpumMeHeHUe OCHOBHbIX crocoboe MoJ1y4eHusl, npeoGpasoeaHu;?, mpaHcriopma u ucriosib3o8aHusi
meruiombl 8 merlJyilomexHU4eCKUx ycmaHo8Kax u cucmemMax

3HaTb OCHOBHbIE 3aKOHbI U
cnocobbl nepeHoca Tenno-
Tbl U MacCCbl, OCHOBbI Ten-
nomaccoobmeHa B Tenno-
TEXHNYECKNX YCTaHOBKax

Tect

CobecenoBaHune
(3aver)

3HaHMe OCHOBHbIX 3aKOHOB U
crnocoboB nepeHoca Tenso-
Tbl U MACCbl, OCHOB Tenno-
MaccoobmMeHa B TennoTex-
HNYeCKnx yCTaHOBKaX

OcBoeHa (6a30BbIi,

YMeTb NpMMEHsSTb OCHOB-
Hbl€ 3aKOHbI U CNOCOObI
nepeHoca TennoTbl U Mac-
Cbl; NPUMEHSTb 3HAHUS
OCHOB TennomaccoobmeHa
B TEMIOTEXHUYECKUX YCTa-
HOBKax

CobecenoBaHue
(3awmTa npaktu-

Yyecknx n nabopa-
TOpHbIX paboT)

YMeHne npuMeHsiTb OCHOB-
Hble 3aKOHbI 1 CcNocoObI ne-
peHoca TennoTbl U Macchl;
NPUMEHSITb 3HAaHMS1 OCHOB
TennomaccoobmeHa B Ten-
NOTEXHUYECKUX YCTaHOBKaX

BnapeTtb HaBblkaMu B
NPUMEHEHNN OCHOBHbIX
3akoHOB K cnocoboB ne-
peHoca TenNoTbl U Macchl;
HaBblkamMWn B NPUMEHEHNN
OCHOB TennomaccoobmeHa
B TEMNOTEXHUYECKNX YCTa-
HOBKax

3apava

Bnap,eHme HaBblkaMu B npu-
MeHEeHNN OCHOBHbIX 3aKOHOB
n cnocoboB nepeHoca Ten-
NOTbl 1 MaCCbl;, HaBblKaMW B
npuMMeHeHnn OCHOB Tenro-
mMaccoobmeHa B TennoTex-
HUYECKMX YCTaHOBKax

o]
60 n 6onee % npaBuUNbHLIX OTBETOB 3auteHo NOBBILIEHHbIV)
He 3aute- He oceoeHa (Hepo-
o,
mMeHee 60% npaBuibHbIX OTBETOB HO CTATOUHIIA)
obyy4atoLmiics rpaMOTHO peLunn 3agady, oTBeTUN Ha OceoeHa (MoBbi-
BCEe BOMPOChI, HO AonycTun He Gornee ABYX oWnGoK 3auTeHo .
LUEHHbIN)
obyuvatoLmiAics Npeanoxun BapMaHT pelleHns 3agay,
OTBETWI HE Ha BCe BOMPOCHI, HO B TEX, HA KOTOPLIE Aan 3auTteHo OcBoeHa (6a30Bblif)
OTBET, HE 4ONYCTUM OLWNGKM
obyuatoLmiica He NpeasioXun BapMaHToB peLleHus He 3auTe- He ocBoeHa (Hepo-
3afay, B oTBeTe fonyctun Gonee NSty oWwWMGOK HO CTaTOUHbIN)
CTYOEHT aKkTUBHO y4YacTByeT B cobecejoBaHWUM 1 06-
CY)XOEHWUM, MOAFOTOBMI apryMeHTbI B MOSb3Y PELUEeHWs, 3auTeHO OcBoeHa (6a30BbliA,
NpeanoXun anbTepHATVBI, BbICNYLUMBAN MHEHUS ApY- MOBBbILUEHHbIN)
rmx
CTY[EHT BbINOSHSAET ponb Habntogatens, He BHeC
BKnaga B cobecefoBaHue 1 obcyxaeHne
A A YXA He 3aute- He ocBoeHa (Heno-
HO CTaTOYHbIN)
obyyvatomncsa rpaMoTHO 1 6e3 ownbok pelumnn 3agady
unm obyyaroLwmincs NpaBunbLHO peLumn 3agady, Ho B 3auTeHo OcBoeHa (noBbI-
BbIYUCMEHNSAX JOMYCTMN OLWMOKN LUIeHHbIN)
obyuvatoLmiica NpeasoxXun BapuaHT pelleHns 3agaum
3auteHo OcBoeHa (6a3oBblit)
obyuvatoLmiica He NpeanoXun BapMaHToB peLLEHUs
3anaun He 3ayte- He ocBoeHa (Heno-
HO CTaTOYHbIN)
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