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1. Koa 1 HaumeHoOBaHMe HanpaBreHUs NoAroTOBKU:

15.03.01 MawurHocTpoeHne

2. Mpocdhunb NOAroTOBKM:

TexHonorum, oGopyuosaHme n aBToOMaTn3auna MallMHOCTPOUTESIbHbIX MPON3BOACTB

3. Keanudmkauusa BbinyckHuKa: 6akanasp

4. dopma o6y4eHus: 0YHas, 3a04Has

5. Kadepgpa, oTBevawwasa 3a peanusauuio  OUCUMUNIIUHDLI:

€CTEeCTBEHHOHAY4HbIX N o6u_|,eo6pa3OBaTeanb|x ancumnimnH

6. CoctaBuTENM NporpaMmmbil:
J1.W. MaTtBeeBa, kaHONOAT TEXHUYECKUX HaYK, OOUEHT

E.H. ConogoBHukoBa, ctaplumin npenogaBaTerb

kadeapa

7. PekomeHpoBaHa: Hay4dHo-meToamyeckum coseTom unuana ot 29.05.2020,

npoTokon Ne 7
8. YueOHbIn rog: OPO — 2023-2024 CemecTp: 8

390 - 2024-2025 CemecTp: 9



9. Llenb n 3agaum y4e6HOM AUCLMUNIINHDI:

Uenbro gucumnnuHbl aBnsetTca POpMUMpPOBaHME 3HAHUM O TEMSOBbIX CBOMCTBaXx
pasnu4YHbIX MaTepuanoB MW TENMoBbIX Mpoueccax, MNPUBOAALWMX K WU3MEHEHUIO
TEXHOMNOMMYECKMX XxapakTepucTnuk obopyaoBaHus.

3apayuvm AUCLUUNIIUHDBI:

- [aTb npeAcTaBneHne O TennoBbIX CBOWCTBaX TBEPAbIX, XUOKUX M razoobpasHbIxX
BELLECTB;

- paccMmoTpeTb TenmnoBble NPOLECChl, KOTOpble BAUSAIOT HA paboTy U XapakTepucTuKu
obopynoBaHus;

- (popmupoBaTb HaBblkM onpegenieHns Tennoduanyecknx CBOWUCTB MaTepuarnos
pacyeTHbIMU N 3KCNepUMEHTanbHbIMWU METOAAMM;

- dopmupoBaTb HaBblkKM paboTbl C pasnNUYHbLIMU UCTOYHUKaMN UHpOpMaUnn, aHanusa
n 0606LWeHns HeobXxoaUMbIX CBEAEHUN C Lerblo COBEPLUEHCTBOBAHUSA MPOLLECCOB U
obopyaoBaHMs MalIMHOCTPOUTESbHbBIX MPOU3BOACTB.

10. MecTo y4yeb6HOM ANCLUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOMN NporpaMmbi:
Oucumnnuua «Tennoduauka» Bxoamt B 610k b1 «AucumnnuuHel (Mogynun)» n aenseTca
ANCUMNIIMHON BapuaTUBHOM YacTu obpasoBaTeribHOM nporpammebl. [pu eé nsyyeHuun
NCMOMb3YyTCS 3HAHUS U HaBbIKW, MOMyYEHHble B paHee OCBOEHHbIX AMCLUUNIIMHAX:
«MaTtemaTtukay, «Pnsmkay», «Xumusa.

3HaHWA, Nony4YeHHbIE NPU OCBOEHUM OAHHOW AUCUMMNNNHBI, HEO6X0aUMbI ANs N3yYeHus
Takux JUCLIUMIINH, Kak «TexHonorusa KOHCTPYKLUMOHHBIX MaTepuanosy,
«TexHonornyeckoe obopyaoBaHney «TexHonormdeckass oOcHacTka», «TexHonorus
MaLLMHOCTPOEHMSAY, a Takke B AanbHenwen npodeccnoHanbHON AeaTenbHOCTH.
Ycnosusa peanudaumm gucumnnuHbl gns nuy ¢ OB3 onpepensatTca 0cobeHHOCTAMM
BOCNPUATMS  y4ebHOM UHGOpMauUM U NHOMBUAYASTbHBIMU  NCUXOU3NYECKUMN
0CcoBeHHOCTAMM 0Dy4atoLLNXCS.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHMA nNO AucuunnuHe/moayno (3HaHUSA,
YMEHUA, HaBblKM), COOTHECEHHble C NNnaHMpyeMbiMU pe3yrnbTaTaMU OCBOEHMS
obpasoBaTenbLHOW NporpaMmmbl (KOMNETEHUUS MU BbINMYCKHUKOB):

KomneTteHuusa
lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
Kog HassaHue
3HaeT (UmeeT npeacTaBneHne):
— OCHOBHbIE 3aKOHbI PU3NKWU, METOAbI MaTeMaTUyYeCcKoro
aHanusa v MmoaenMpoBaHus;
— CTaHAapTHble MeToAbl TEOPETUYECKOrOo U
3KCMNepMMeHTanbHOro uccrnegoBaHmsa U3NYecknx 0O bLEKTOB;
yMeHue ncnonb3osaTtb — OCHOBHbIE naeu 1 MeTodbl MaTteMaTUKN Kak yHUBepcarnbHOro
OCHOBHbI€ 3aKOHb! A3bIKa HAYKN N TEXHWUKK, CPeaCcTBa MOAENUPOBaHUS SBNEHUA U
€CTeCTBEHHOHay4YHbIX NpoLeccoB;
ONCLUNNINH B yMeerT:
npoceccuoHansHom — UCnonb30BaTb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX
OMK-1 | AEATENBHOCTY, MPUMEHATL | AUCLIMNIVH B npoceccuoHansHoOM AeaTeNbHOCTY;
METObl MATEMATUYECKOTO | — MPUMEHATb MeTOAbl MaTeMaTMYECKOro aHanunsa u
aHanusa un MOAENMPOBaHNs, TEOPETUYECKOTO N IKCNEPUMEHTArbHOMO
MoAenMpoBaHus, nccnenoBaHusa B NpodeccrMoHanbHoM AeaTenbLHOCTY;
TEOpPEeTUHECKOro un — Mcnonb3oBaTh manyeckne Npubopsl, NPOBOANTL
JKCNepnuMeHTaribHoro namepeHnsa pmnsan4ecknx BeNMUYNH, rpaMoOTHO NPeAcTaBnsaATb UX
nccnenoBsaHuA pe3ynbTaThl;
Brnageer:
— HaBblKamu NpoBefeHNs IKCNEPUMEHTarNbHOMo
nccrnegoBaHust PuUsnyecknx 0O bEKTOB;
— npodeccrmoHanbHOM TEPMUHONOIMEN, NCNOSb3YEMON NpU
peLlleHnn 3aga.
MK-18 | YMEHVE NPpUMEHATL 3HaeT (MmeeT nNpeacTaBneHue):
MeTOAbl CTaHAAPTHbIX — OCHOBHblE XapaKTepUCTUKMU PU3NKO-MEXAHNYECKUX CBONCTB




KomneTteHuus

Koa

HasBaHue

MnaHnpyemMble pe3ynbTaTbl 06y4YeHns

MCMbITaHUM NO
onpegenenunto usmko-
MeXaHWYeCKUX CBONCTB U
TEXHONOrM4YEeCcKnX
rnokasaTenemn
NCMob3yeMbIX
MaTepuasoB 1 roTOBbIX
u3genumn

NPOM3BOACTBEHHBLIX MaTepuanos;

— TEXHOJOIMYecK1e nokasaTtenu;

— MeToAbl CTaHAaPTHBIX UCMbITAHUI NO onpeaeneHnio hr3nKo-
MeXaHWNYeCKNX CBOMCTB M TEXHOMOMMYECKNX nokasartenemn
UCNOMb3yeMbIX MaTepuaros W roTOBbIX U3AENWiA;

yMeeT:

—MCMNONb30BaTb 3HAHWUA OCHOBHBIX XapaKTepUCTUK U3UNKO-
MEXaHWYEeCKUX CBOWCTB W TEXHONOrMYEecKUx nokasaTenen

NPOV3BOACTBEHHbIX MaTepuanos ans npoBeaeHus
CTaHAapPTHbIX UCMbITAHUI FOTOBLIX U3OENNN;

Bnageer:

— MeTodaMWu CTaHAAPTHbIX WUCMNbITAHMIA MO OnpeAeneHunto
P U3NKO-MEXAHNYECKNX CBOWCTB " TEXHOMNOrN4YeCcKnx
nokasaTenem UWCNOMb3yeMblX MaTepuarnoB U  TOTOBbIX
n3genvn.

12. O6beM AncuMNIIMHbI B 3a4eTHbIX egnHuuax/yacax — 2 /72

dopma NpoMeXXyToO4YHOM aTTecTauum — 3a4€T

13.Buabl yue6HOM paboThl
Oy4Has doopma ob6y4eHus

TpygoeMkocTb(4achl)
v Mo cemecTpam
Bug yuebHow paboTbl Bcero p
cem. 8
KoHTakTHasa paborta, B TOM yucre: 30 30
nekumu 10 10
npakTuyecKkne 3aHATUsS 20 20
nabopaTopHbie paboThbl - -
CamocTosaTenbHas paborta 42 42
dopma NpomMeXyTO4YHON aTTecTaLmm 0 0
(3a4ét — 0 4.)
WToro: 72 72
3aoyHas ¢popma o6y4eHus
TpygoemMkocTb(4achl)
v Mo cemecTpam
Bug yuebHon paboThbl Bcero p
cem. 9
KoHTakTHas paboTa, B TOM 4uUcCre: 16 16
nekumu 8 8
npakTnyeckme 3aHATUA 8 8
nabopaTopHble paboThbl - -
CamocrosiTensHasa pabota 52 52
dopma NpomMexyTo4HOM aTTecTaLmm
. 4 4
(3a4ét —4 4.)
WToro: 72 72

13.1. CogepxaHue gUCLUUNIIUHbI

Ne
n/n HaunmeHoBaHve pasgena gucuunimvHbl CopepxaHve pasgena QucCLmUnivHbl

1. Jlekuumn

YaeneHbln  obbem, gaBneHue,  Temnepatypa.
11 OcCHOBHble TepMOAMHaMUYeckune YpaBHeHve KnanenpoHa-MeHgeneesa. [asoBas

napameTpbl 1 X CBA3b

NoCTosAAHHAas. YpaBHEHUe COCTOSHWNS peanbHbIX ra3os.
Tennodguanyeckme CBOMCTBa CMecen rasoB

1.2 | lNepBbIi 3aKOH TEPMOANHAMUKM

Tennota n pabota. [lepBbii 3aKOH TEPMOANHAMMUKM.




HavmeHoBaHue pasgena aAncuunniinHbl

CopepxaHue pasaena aUCUUNIHLI

n/n
BHyTpeHHsa SHeprusa. YpaBHEHWS MepBOro 3akoHa
TEepPMOAUHAMUKN. DHTanbNus.
TennoemkocTb MaccoBasi, o6bemMHasi, MorfbHasi, npu
MOCTOSIHHOM [JaBfi€HWM U MOCTOSIHHOM OObeme.
1.3 | TennoemkocTb o
KoadpduumeHT lNyaccoHa. 3akoH Mawepa. CpegHss
TENI0eMKOCTb.
. OHTponus. BTopon 3aKoH TepMOAMHaMUKH.
1.4 | BTopow 3akOH TepMOANHAMMKN
OB6paTMMOCTb U HEOBPATMMOCTb NPOLLECCOB
Mpouecceol n3obapHbie, N30XO0pHbIe,
15 OcCHOBHble TepMOAMHaMUYeCKne n3omeTpudeckme, agvabartHble, NONUTPONHbIE.
' npouecchl U X aHanu3 Pabota, u3MeHeHMs  BHYTPEHHEN 3Heprum wu
3HTPONUU B NpoLeccax.
16 TepmoguHamu4eckme LMKNbl U UX Mpsimort n oBpaTHbIM uuknbl KapHo. Tepmuueckun m
' oLeHKa XONOAWMbHBLIN KOIPPULMEHT
TennonpoBogHOCTL Koadpduument TEnnonpoBOAHOCTMU. MepeHoc
17 TEnmoTkl TENMONPOBOAHOCTLIO: OAHOPOAHAs Niockas
CTeHKa; MHOrocrnomHasi CTeHKa, UunuMHApudeckas
CTeHKa.
18 KoHBEKTUBHbIV TennoobmMeH KoHBeKkTUBHbIM TennoobmeH. OCHOBHOW 3aKOH
' KOHBEKTMBHOIO TEMNoobmeHa.
19 OcHoBbl Teopun nogobusi n lMpumeHeHne Teopum nopobusi K Mpoueccam
' Tennonepegada Tennonepenayn. Kputepuun Tennonepegayu.
TeopeTnyeckoe n akcnepumeHTansHoe | OnpegeneHne UCTUHHBLIX TENNOMU3NYECKMX CBONCTB
onpegerneHue Tennoguanyeckmx UMCTbIX BeLlecTB M MaTtepuanos. WccneposaHue
1.10 | cBOWCTB BellecTB Tennoguanyeckmx CBOWNCTB TEXHUYECKUX
MaTepuanoB, KOMMO3WLMNOHHBLIX CUCTEM, COCTOSLLMX
M3 MHOMMX KOMMOHEHTOB — YUCTbIX BELLECTB.
2. NpakTnyeckne 3aHATUA
5 1 OCHOBHblE TEpMOAMHAMUYECKUNE YpaBHeHME COCTOSIHMSA naeanbHOro rasa.
) napameTpbl N UX CBA3b Tennogunsnyeckme CBOMCTBA ra3oBon CMECU.
Tennota n paboTta. NepBbii 3aKOH TEPMOANHAMUKM.
2.2 | lNepBbi 3aKOH TEPMOAMHAMMUKM BHyTpeHHss oHeprusa. YpaBHeHWst nepBoOro 3akoHa
TEPMOANHAMUKN. DHTaNbNus.
BbluncrieHve 3HavyeHui TennoemMKocTemn ra3oB N NxX
2.3 | TennoemkocTb _
CMecen.
o4 | B o OHTponus. BTopon 3aKOoH TEepMOAMHAMUKN.
. TOPOWN 3aKOH TepMOoAMHaAMUKN
O6paTMMOCTb M HEOOPATUMOCTL NPOLECCOB
Mpouecceol n3obapHsble, N30XOpHbIe,
o5 OcHOBHble TepMOAMHaMUyeckune n3omeTpuyeckme, agnabartHble, NONUTPONHbLIE.
' npoLiecchbl U NX aHanu3 PaboTta, uW3MeHeHUs BHYTPEHHEW 3Heprun U
3HTPONUU B npoLeccax.
26 TepMmoanHaMmmnyeckme LnKnbl 1 nx Mpsimoii n oBpaTHbIA UKMKNbl KapHo. Tepmuyeckuin un
) oueHKa X0NnoAnNbHbIN KO3hPUUMEHT
TennonpoBoAHOCTb Pac4yeT TennoBoro conpoTueneHus, koacduumneHta
2.7 TEnnonpoBOAHOCTM U pacnpeneneHms Temneparypbl
OS99 MHOFOCHOMHOW MIOCKOW CTEHKW.
58 KOHBEKTUBHBIN TENNOoOMEH PacueT koahpmumneHToB TENNOOTAAUMN NIIOCKON
' CTEHKM 1 TpyObl.
59 OcHoBbl Teopun nogobus un lMpumeHeHne Teopum nogobumsi K  mpoueccam
) Tensionepegada Tennonepegayun. Kputepum tennonepenaydu.
TeopeTunyeckoe 1 akcrnepumeHTanbHoe | OnpegeneHme UCTUHHBIX TeNNogn3nYecknx CBONCTB
onpegerneHune Tennouanyeckmx UMCTbIX BeLLeCTB M MaTtepuanoB. WccneposaHue
2.10 | cBoOWCTB BeLLeCTB Tennomu3anyecknx CBOWUCTB TEXHUYECKUX

mMaTtepuanoB, KOMMO3MLUMNOHHBLIX CUCTEM, COCTOALLUUX
N3 MHOIMMX KOMMNOHEHTOB — YUCTbLIX BELLECTB.




13.2. Tembl (pa3genbl) AUCUMNIIUHBI U BUObI 3aHATUN
Ounas ¢popma o0yueHus

Bugbl 3aHaTWIA (YacoB)
Ne HanmeHoBaHue Tembl (pasgena)
/n AMCLIANMH! Texuum Mpaktn | Jlabopa |CamocToaTenb Bcero
Yyeckme | TopHble | Hasi paborta
1 OcCHOBHble TepMOAMHaMUYECKNe 1 5 i 5 5
napameTpbl U UX CBA3b
2 | MNMepBbIt 3aKOH TEPMOANHAMUKM 1 2 - 4 7
3 | TennoemMkocTb 1 2 - 4 7
4 | BTopow 3akoH TepMOANHAMUKM 1 2 - 4 7
5 OcCHOBHble TepMOAMHaMUYECKne 1 5 ) 4 7
npoLiecchbl U UX aHanNun3
6 TepmoguHamMu4eckme LMKNbl U UX 1 > i 8 11
OLeHKa
7 | TennonpoBoAHOCTb 1 2 - 4 7
8 | KoHBeKTUBHLIN TENNOOOMEH 1 2 - 4 7
9 OcHoBbl Teopun nogobus un 1 > i 4 7
Tennonepegaya
TeopeTunyeckoe 1
10 | aKkcnepumeHTansHoe onpeaeneHne 1 2 - 4 7
Tennogun3n4ecknx CBONCTB BELLECTB
WTtoro: 10 20 - 42 72
3aoyHas ¢hopma o6y4eHus
Ne HaunmeHoBaHue Tembl (pasgena) 0 Bmuj’.'l 32'4;””'%(%008)
n/n ANCUUNNNHBI Jlekumm paKty abopa LamoCTosTeNb | g o r,
yeckne | TopHble | Hasi pabota
1 OcHOBHble TepMoagNHaMU4eckue 1 i i 5 3
napameTpbl U NX CBA3b
2 | MNepBbI 3aKOH TEPMOANHAMMKN 2 2 - 6 10
3 | TennoeMkocTb 2 - - 6 8
4 | BTopow 3aKOH TepMOANHAMMKN 1 2 - 4 7
5 OcHOBHble TepMoaANHaMM4eckue i 5 i 6 8
NpoLECChl N UX aHanun3
6 TepmogmHaMn4ecKkne LUKbl U nx 5 5 i 6 10
oueHKa
7 | TennonpoBOgHOCTb - - - 6 6
8 | KoHBeKTMBHBIV TEMNOOOMEH - - - 6 6
9 OcHoBbl Teopun nogobus n i i i 4 4
Tennonepegaya
TeopeTnyeckoe n
10 | aKcnepumeHTarnbHOe onpeaerneHue - - - 6 6
TENNoU3N4ECKNX CBONCTB BELLIECTB
3avér 4
Wroro: 8 8 | 0 | 52 72

14. MeTogn4yeckmne ykasaHma Ana ody4arowmxca no 0OCBOEHUIO AUCLUMNIIUHDI

MpucTtynasa Kk n3yyveHuo y4ebHOM aUCUMNnHBI, Npexae Bcero, obyyarlmecs OOMKHbI
O3HAKOMUTBLCHA C y4eBOHOM NpPorpaMmMon UCLMMAMHBL. ONEKTPOHHbIA BapuaHT paboden

nporpamMmmbl pasmeLeéH Ha cante b BI'Y.

3HaHMe OCHOBHbIX MOJIOXKEHUIN, OTPaXeHHbIX B pabo4yelrt nporpaMme OUCLMMIUHGI,
NOMOXeT 0by4aloLWnMcs OpUEHTUPOBATLCS B M3y4aeMOM Kypce, 0CO3HaBaTb MECTO U
ponb M3y4yaemoW AMCUMNIMHBbI B MNOAroTOBKe OyAyuwlero negarora, CTPOUTb CBOHO

paboTy B COOTBETCTBUM C TPEOOBaHMSAMU, 3arOXEeHHbIMU B NporpaMme.

OCHOBHbIMM hOpMaMM ayaAUTOPHbLIX 3aHSATUA MO AUCUMNINHE SBNSIOTCA NEeKUMn |
NpakTU4eckmne 3aHsTUsI, MOCELLEHME KOTOPbIX 00A3aTenbHO ANs BCeX CTyAEHTOB (Kpome

CTyOEHTOB, 0OyYatoLMXCst N0 UHANBUAYANbHOMY MraHy).




B xoge NeKUMOHHbIX 3aHATUA HEOBXOAMMO KPUTMYECKM OCMbICNMBaTb npeariaraemMbin
MaTepuar, 3agaBaTb BOMPOCHI KaK YTOYHSAIOLWEro xapakrepa, nomorawlimne yACHUTb
OTAENbHbIE U3faraemble MNOJSIOXKEHUA, TaKk W BOMNPOCbI MPOAYKTUMBHOIO  TUNa,
HanpasrieHHble Ha paclumpeHue u yrnybneHne ceBefeHUW MO M3y4yaeMon Teme, Ha
BbISIBNEHNE HEOOCTAaTOYHO OCBELLEHHbIX BOMPOCOB, CrabblXx MECT B aprymeHTauuu u
T.N. Ha npaktnyeckux 3aHATUAX HeoOXOAMMO aKkTUMBHO Yy4acTBOBaTb B peLUeHUn
npegnaraembix npobnem. [Ons yCnewHoOro OCBOEHWA AUCUUNIUHBI XenaTenbHO
BbINOSIHATL MHAMBUAYANbHbIE 3aaHns, rOTOBUTbL A0KNaabl U pedepaTsl.

Mpn noaroToBke K MPOMEXYTOYHOM aTTecTauum HeobxoaMmMo MOBTOPUTH NPONOEHHbIV
mMaTtepman B COOTBETCTBMM C yyeBHOM nporpammon. PekomeHayeTcsi MCnosib3oBaTb
KOHCMEKTbl NEKLUMA N UCTOYHWKW, NepeyncrieHHble B Cnucke nutepaTtypbl B paboyen
nporpaMme OUCLUMMIMHBI, a TakkKe pecypCbl 3NEKTPOHHO-OMOMMOTEYHbIX CUCTEM.
Heobxoanmo obpatntb ocoboe BHMMaHWE Ha TeMbl y4EOHbIX 3aHATUIA, NPONYLLEHHbIX
No pasHbIM nNpudnHam. Npu HeoBXOANMOCTM MOXHO OBpPaTUTLCH 3a KOHCYMbTaumnen u
MeTOANYECKON NOMOLLILIO K NpenoaasaTternto.

15. NepeyeHb OCHOBHOM U AONONMHUTENILHOWN NUTepaTtypbl, pecypcoB UHTepHeTa,
HeoO6XxoauMbIX AN OCBOEHUS AUCLUNIINHDI
a) OCHOBHas nuTepartypa:

Ne n/n McToYHMK

1 KukouH, WN.K. MonekynsipHas dusuka / .K. KukonH, A.K. KnkouH. — yuebHuk ans sysos. — Cl16.:
Jlanb, 2008. — 480 c.

CaBenbeB, W.B. Kypc obwen duankm: yuebHoe nocobue B 3 1. T.1. MexaHuka. MonekynsipHas

2 dusnka / V.B. Caeenbes. — CI16.: JlaHb, 2007. — 432 c.
TexHudeckas TepmognHamuka: yyedHoe nocobue / [1.I'. AmmpxaHos, P.[l. AMupxaHoB; M-Bo
3 06pa3s.n Haykm Poccuu, KasaH. HaumoH. uccneq. TexHon. yH-T. — Kasanb: M3g-s8o KHATY, 2014.

— 264 c. [OneKTpoHHbIN pecypc]. —
URL: https://biblioclub.ru/index.php?page=book view red&book id=428258 (14.06.2020)

6) gononHuTenbHasa nuTeparypa:

Ne n/n MNcToYHMK

MpoHvH, B.B. ®usmka: yuebuuk / B.B. MMpoHuH. - M.: UsgatenbctBo PrAY-MCXA umeHn
4 K.A. Tumnpsasesa, 2012. - 445 c. [ONeKTPOHHLIN pecypc].
URL: http://biblioclub.ru/index.php?page=book&id=144822 (14.06.2020)

TawnbikoBa-bywkesuy, U.N. duauka. YyebHuk. B 2 yactax MonekynsapHas uauka un
TepMoanHamMmuka. AnektpudecTtso n marHeTusm / .U, TawnbikoBa-bywkesny. - MuHck:
Bobiwanwas wkona, 2013. - Y. 1. MexaHuka.. - 304 c. [OneKkTpoHHbIN pecypc].

URL: http://biblioclub.ru/index.php?page=book&id=235732 (14.06.2020)

B) MHCPOPMAaLMOHHbIE 311EKTPOHHO-06pa3oBaTesbHblE PECYPChI:

Ne n/n McTovHmK
HukutuH, A.K. Kypc nekuun no obuwen cdpusuke / A.K. HukutuH. - 9-e nepepab. n gon. - M. :
6 Poccuiickuin  yHuBepcuTeT aOpyxkbbl HapopoB, 2013. - 256 c. [OnekTpoHHbIN pecypc)]. -

URL: http://biblioclub.ru/index.php?page=book&id=226477. (14.06.2020)

l'yptoB, B.A. ®usnka TBepgoro Tena Ans MHXeHepoB: yd4ebHoe nocobue / B.A. TypTos,
7 P.H. OcayneHko. - 2-e u3g., ucnp. u gon. - M.: TexHocdepa, 2012. - 560 c. [SNEeKTPOHHLIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233466(14.06.2020)

16. lMepeyeHb y4eOHO-meTOAMYECKOro obecne4vyeHUss AONA CaMOCTOATENIbHOM
paboTbl

Ne

MNcTOYHUK
n/n

Enndanoe E.C., CtenaHoB A.M. TepmognHamuka. Mpaktukym. — M.: Anbtanp-MIr'ABT, 2014. —
1 86 c. [DneKTpoHHbIN pecypc]. —
URL: https://biblioclub.ru/index.php?page=book view red&book id=429994 (14.06.2020)

3eneHuoB [1.B. TexHuueckas TepmogmHamuka: yvyed. nocobue. — Camapa: CrACY, 2012. —
2 140 c. [OnekTpoHHbIN pecypc]. —
URL: https:/biblioclub.ru/index.php?page=book red&id=143845 (14.06.2020)



https://biblioclub.ru/index.php?page=book_view_red&book_id=428258
http://biblioclub.ru/index.php?page=book&id=144822
http://biblioclub.ru/index.php?page=book&id=235732
http://biblioclub.ru/index.php?page=book&id=233466
https://biblioclub.ru/index.php?page=book_view_red&book_id=429994
https://biblioclub.ru/index.php?page=book_red&id=143845

| 3 [ Tennodwanka n aspomexanuka: MexayHapoaHbiit xypHan (https://biblioclub.ru/)

17. UHcpopMaLMOHHbIE TeXHONOrMMu, Ucnonb3yemMmble Ons peanusauum y4yebHoOM
OUCUMNIUHBLI, BKIlOYas  nporpammHoe obecrne4vyeHune, UHQPOPMaLNOHHO-
cnpaBo4Hble cUCTEMbI U NpodpeccuoHarnbHble 6a3bl AaHHbIX

NMporpammHoe obecneyeHue:

Win10 (vnn WinXP, Win7), OfficeProPlus 2010;

—-STDU Viewer version 1.6.2.0;

—7-Zip;

—GIMP GNU Image Manipulation Program;

—Paint.NET;

—6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer.
MHdopMaLnoHHO-cpaBoYHbIe CUCTEMbI U NpodeccuoHarnbHble 6a3bl AaHHbIX:
—Hay4Has anektpoHHasa 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/
—WHpopmaumnoHHaa cuctema «EAMHOe OKHO gocTyna K obpasoBaTeribHbIM
pecypcam» http://window.edu.ru/

—depepanbHbIn LEeHTp MHOPMaLNOHHO-06pa3oBaTENbHbIX pecypcos -
http://fcior.edu.ru

—lMopTtan mawuHocTpoeHus — http://www.mashportal.ru/

—MHdopmMaLnoHHO-TEMaTNYECKNI noptan «MawwmHocTpoeHue, MexaHuKa,
meTannyprusa» http://mashmex.ru/mehanika-mashinostroenie.html
—basa AaHHbIX «CtangapThl n perrnameHTbI» PocctaHpapTta —

https://www.gost.ru/portal/gost//home/standarts

—bubnnoteka TexHmnyeckon nutepatypbl TexJnT.py — http://www.tehlit.ru/list.htm
—bubnunoteka mawmHocTpoutens — https://lib-bkm.ru/index/0-9
—OneKTpPOHHO-OMbnnoTeyHass cuctema «YHuBepcuteTckas 6ubnuoteka online» —
http://biblioclub.ru/

—000 Tllonutexpecypc OBC «OnekTpoHHas ©OMBNMOTEKA TEXHUYECKOro By3a»
(OBC «KoHcynbTaHT cTyaeHTa») — https://www.studentlibrary.ru/

18. MaTepunanbHO-TeEXHUYECKOEe obecneyeHne AUCLUNIIUHDBI:

[Ana npoBegeHua 3aHATUM Heobxoouma ayauTopusi, KOMMbKOTEP, MPOEKTOP, 3KpaH,
MapkepHasi gocka, y4ebHas nutepaTtypa.

19. ®oHA OLEHOYHbIX CPEACTB:

19.1. IlepeueHb KOMIETSHIIMH C YKa3aHUEM 3TANoB (JOpMHUPOBAHHMS U IUNIAHHPYEMBIX PE3YJIbTATOB 00yUYEeHUs

OueHo4Hble
MnaHnpyemble pe3ynbTaThl
MaTepwvansl ans
oby4eHus (nokasaTenu OT1anbl opMmnpoBaHms NpOBERSHS
Kon v cogepxaHue OOCTMKEHNs 3a4aHHOro komneTeHuun (pasgensl TEKYILIBro KOHT DO
KOMMeTeHuun (Mnm YPOBHSA OCBOEHUS (Tembl) guCUMNIIMHLI gneaaemocfm
ee vyactn) KOMMEeTEHUMM NoCPeacTBOM UM MOAYNSA N NX Y L
9 NPOMEXYTOYHOMN
hOpMUPOBAHMS 3HAHWA, HanMeHoBaHue)
N aTTecTauum
YMEHWI, HaBbIKOB)
obyyarowmxcs
OlK-1: ymeHne 3HaeT (uveet 1. OcHoBHblE
MCcnonb30BaTh npencTaeneHue): TepMoanHaMmnyeckue
OCHOBHbI€ 3aKOHb! — OCHOBHbI€ 3aKOHblI PU3MKN, | MapameTpbl U UX CBA3b
€CTeCTBEHHOHaYYHbIX | METoAbl MaTeMaTU4eCcKoro 2. MNepBbI 3aKoH
ancuunninuH B aHanmsa n MmoaennpoBaHua, TepMOONHAMUKN 3ajaHuns ans
NPogeccroHanbHoON | — cTaHAapTHLIE METOAbI 3. Tennoemkoctb CaMOCTOSTENbHO
DesTenbHOCTH, TeopeTn4ecKoro n 4. BTOpoW 3aKOH paboThl, pedepaThl
NPUMEHATb METOAbl | 3KCNEepUMEHTanbLHOro TEpMOANHaAMUNKUN
MaTemMaTU4eckoro nccnenoBaHus uUsnyecKnx 5. OcHoBHblEe
aHanmsa n 006BHEKTOB; TepMoauHaMmu4eckune
MoaennpoBaHug, — OCHOBHbIE Ngen n metoabl npouecchbl U X aHanms



http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.mashportal.ru/
http://mashmex.ru/mehanika-mashinostroenie.html
https://www.gost.ru/portal/gost/home/standarts
http://www.tehlit.ru/list.htm
http://biblioclub.ru/
https://www.studentlibrary.ru/

MnaHupyemble pesynbTaThbl
06y4yeHuns (nokasaTtenm

OTanbl popMupoBaHmus

OueHo4Hble
maTepuansl Ans

npoBeeHNs
Koa n cogepxaHue AOCTUXEHNSA 3a4aHHOro komneTeHuun (pasaenbl TEKYLLIEro KOHTPORS
KoMneTeHUUn (Mnu YPOBHSI OCBOEHMS (Tembl) AMCUUMNNUHDI Xneaaemocfm
ee yactn) KOMMeTEHUUM NOCpeacTBOM UM Moayns u nx y .
9 MPOMEXYTOYHOM
hopMUPOBaAHUSA 3HAHWNA, HaumeHoBaHwue)
N aTTecTtauuu
YMEHWI, HaBbIKOB)
obyuvaroLmxcs

TEOPEeTUYECKOro n
SKCNMepuMeHTanibHOro
ncecneanoBaHuA

MaTeMaTUK Kak
YHMBEPCAanbHOro A3blka HayKu
N TEXHWKW, cpeacTea
MOAENMPOBaHNUA ABNEHWUIA 1
NPOLIECCOB;

6. TepmogmHammyeckne
LMKNbl U UX OLleHKa

7. TennonpoBoAHOCTb
8. KOHBEKTUBHbIN
TennoobmeH

9. OcHoBbl TEOPUN
nopobus n
Tennonepegaya

yMeeT:
— MCMNOMb30BaTb OCHOBHbIE
3aKOHbl €CTECTBEHHOHAY4YHbIX
ONCLMNIIVH B
npodeccuoHansHon
OeATenbHoCTY;

— NPUMEHATbL MeTOoAbI
MaTeMaTM4yeckoro aHanmsa u
MOOENNPOBaHMS,
TEOpPETUYECKOTO U
3KCMepuMeHTanbHOro
nccrnenoBaHust B
npodeccuoHansHon
OeATenbHoCTY;

— MCMNoNb30BaTh hm3nyeckme
npubopbl, NPOBOANTb
namepeHnst hnam4ecknx
BEMMWYMH, TPaMOTHO
NnpeacTaBnsTb UX

1. OcHOBHble
TepMoanHaMmnyeckue
napameTpbl U UX CBSA3b
2. [NepBbIi 3aKOH
TEPMOANHAMUKMN

3. TennoeMKkocTb

4. BTtopow 3aKkoH
TEPMOANHAMUKMN

5. OcHoBHble
TepMoAnHaMmnyeckue
NpoLecchbl N NX aHanun3
6. TepmoamnHamuyeckue
LMKITbl U UX OLeHKa

3agaHunsa gnsa
CaMOCTOATENbHON
paboTbl, pedepathbl

pes3ynbTarhl;
BrageerT:
A 1. OcHoOBHblE
— HaBblkamK NpoBeaeHus
TepMoANHaMmNyeckue
3KCMEePUMEHTANbHOro

nccnenoBaHnsa PUsnYecKnx
06 BHEKTOB;

— npocdheccmoHanbHom
TEPMUHOMOIMEN,
ncnonb3yemon npu peLueHnm
3agau.

napameTpbl N UX CBA3b
10.TeopeTun4yeckoe 1
9KCnepnMmeHTalbHOe
onpegerneHve
Tennouanyeckmnx
CBOWICTB BELLECTB

3agaHua anga
CaMOCTOATENIbHOMN
paboTbl, pedeparthl

MK-18: ymeHue
NPUMEHSTb METOAbI
CTaHOapTHbIX
MCNbITaHUM NO
onpeaeneHunto
dur3unko-
MeXaHU4YeCcKnx
CBOWCTB "
TEXHOMNOTrMYECKNX
rnokasaTenemn
NCcnonb3yeMblx
MaTepuanos u
roTOBbIX U3Oenui

3HaeT (MmeeT
npeacTaBnexHue):

— OCHOBHbI€ XapaKTepuCcTMKu
PUM3NKO-MEXaHNYECKNX
CBOWNCTB NPOM3BOACTBEHHbIX
MaTepunanos;

— TeXHonorn4yeckme
nokasaTenu;

— MeToAbl CTaHAAPTHbIX
UCMbITaHWIM NO onpeaeneHuto
PU3NKO-MEXaHNYECKNX
CBOWNCTB N TEXHOMNOIMYECKNX
nokasaTenen Ucnonb3yemblx
Marepuanos 1 rotToBbIX
n3aenun;

1. OcHoOBHble
TepMOoAMHaMmyeckmne
napameTpbl U UX CBSA3b
10.TeopeTnyeckoe n
3KCMepMMeHTanbHoe
onpegeneHue
Tennouanyecknx
CBOWCTB BeLLECTB

3agaHuvsa onga
CaMOCTOATENbHON
paboTbl, pedhepathbl

yMeerT:
— MUCMOMb30BaTb 3HAHUSA

10.TeopeTnyeckoe n
KCMepUMeHTanbHoe

3agaHua ans
CaMOCTOATENBHOMN




MnaHupyemble pesynbTaThbl
06y4yeHuns (nokasaTtenm

OTanbl popMupoBaHmus

OueHo4Hble
maTepuansl Ans

npoBeeHNs
Koa n cogepxaHue AOCTUXEHNSA 3a4aHHOro komneTeHuun (pasaenbl TEKYLLIEro KOHTPORS
KoMneTeHUUn (Mnu YPOBHSI OCBOEHMS (Tembl) AMCUUMNNUHDI zneaaemocfm
ee yactn) KOMMeTEHUUM NOCpeacTBOM UM Moayns u nx y .
9 MPOMEXYTOYHOM
hopMUPOBaAHUSA 3HAHWNA, HaumeHoBaHwue)
N aTTecTtauuu
YMEHWUIA, HABbIKOB)
obyuvaroLmxcs
OCHOBHbIX XapaKTepUCTUK onpeperneHvne paboThbl
PU3MKO-MEXAHNYECKMX Tennouanyeckmnx

CBOMCTB N TEXHOJIOMMYECKMX
nokasaTenemn
npon3BoACTBEHHbIX
Martepuanos Ans NnpoBeaeHns
CTaHOapTHbIX UCTbITAHWIA
rOTOBbIX U3OENUN;

CBOMCTB BeLlecTB

Brageert:
— MeTogamu CTaHAAapPTHbIX
UCMbITaHW NO ONpPeaeneHnto

10.TeopeTunyeckoe 1

3KCnepMMeHTanbHoe 3agaHua ans
PUNKO-MEXAHNYECKMX .
CBOVCTB 1 TEXHONOMMUECKIX onpepgeneHune CaMOCTOSATENbHOMN
nokasaTenen Ucnonb3yemblx Tennopu3n-eckix paGoTe

Y CBOWCTB BeELLECTB
MaTepuanoB 1 roToBbIX
nsgenuin.
MpomexyTo4yHas aTTecTauus — 3a4éT KM

19.2 OnucaHue KpuTepueB U LUKanbl OUeHUBAHUA KOMMeTeHUUU (pe3ynbTaToB
o0y4yeHus) Npu NPoOMexXyTOYHOMN aTTecTaumm
[Ana oueHvBaHWA pes3ynbTaTtoB OOy4YeHWss Ha 3a4déTe C OLEHKOW WCNosSb3yrTCA

cnegyowme nokasatenu (3YHbi n3 19.1):
1) 3HaHME OCHOBHbIX 3aKOHOB (PU3MKM,

MeToabl

MaTeMaTn4eCckoro aHanms3a wu

mMogenmpoBaHua; CTtaHOapTHbIX MEeTOAOB TEeOopeTU4eCKoro un J3KCNnepunMeHTalibHOro

nccnenoBaHns  oU3NYEcKNXx  OOBLEKTOB;

OCHOBHbIX

MEXaHUYECKNX CBOMNCTB NPon3BOACTBEHHbIX MaTepmnaros;
2) YMEeHUe ncnosib3oBatb OCHOBHbIE 3aKOHbl €ECTECTBEHHOHAY4YHbIX OANCUUNITNH, MeTObl

MaTtemMaTn4eckoro aHanmaa 7

MOOENNPOBaHNS,

XapaKTepucTuk

TEOpPEeTU4EeCKOro

doun3mko-

n

3KCNepuMeHTanbHOro UccrneaoBaHnsa B NpodeccnoHanbHoOn AeaTenbHOCTY;
3) BnageHne HaBblkaMy NPOBeAeHUs1 SKCNepPUMEHTaNbHOrO nccrneaoBaHms U3NYeckmx
06beKToB; NpodeccnoHanbHOM TEPMUHOMOMMEN, UCMONb3YEMOWN NPU peLleHnn 3agav.

[na oueHnBaHus pe3ynbTaTtoB o6yqu|/|9| Ha 3a4éTe ncnonb3dyeTca OANXoTOMUYECKad

LUKana: «3a4TeHOo», «He 3a4TeHO».

CooTHOIIeHNE MTOKa3aTelNeil, KPUTEPHEB U IIKAJIBI OIICHUBAHUS Pe3yJIbTaTOB 00yUEHUS.

Kputepun oueHmBaHNs kKoMneTeHuni

YpoBeHb
chopmMmpoBaHHOCTH
KOMMeTeHLU

LLikana oueHok

Obyyvarowuticas 3Haem OCHOBHbIE 3aKOHbI (DU3UKU,

mMemodsb! Mamemamu4ecKo20 aHanusa u
modesiuposaHus; cmaHdapmHbie mMemoodbi
meopemu4yecKozo u 3KcrepuMeHmarnbHo20

uccrnedosaHusi pu3UYECKUX OOBEKMO8, OCHOBHbIE
XapakmepucmuKku @OU3UKO-MexaHU4YeCcKux ceolicme

rpou38o0CmMeeHHbIX Mamepuaros; ymeem
ucrnosnb308ame OCHOBHblE 3aKOHb!
ecmecmeeHHOHaYyYHbIX AucuUrnnuH, Memoosbl
MamemMamu4ecKoeo aHanu3a U MOoOesuposaHus,
meopemu4yecKozo u 3KcrnepuMeHmasbHo20
uccriedosaHusi 8 rnpogheccuoHarsbHoUl

YdoenemeopumernbHbil
ypoBeHb

3a4ymeHo




YpoBeHb
KpuTepuu oueHnBaHna KomneTeHuunmn chopmMmpoBaHHOCTH LLikana oueHokK
KOMMEeTEeHUnn

OesimenbHOCcMu, enadeem HasbikaMu Mpo8edeHust
3KcrepuMeHmarnbHo20 Uuccriedo8aHusi u3UuYeCKUx
0bbekmos; npogheccuoHanbHoU mepmMuHorioauel,
ucrionb3yemol npu peweHuu 3aday

nuéo

dornyckaem He3HayumersibHbie OWUbBKU 8 omeeme,

8 HEKOMOPbIX Crlydasix 3ampyoHsiemcsi MpUMeHsImb
meopemuyeckue  3HaHuUsi  NpuU  6bIMNOSIHEHUU
npakmuyeckux 3adaHull

Obyyarowutica  OeMOHCmpupyem  omcymcmeue
3HaHul unu Hanu4ue OMPbIBOYHbIX,
ppacmeHmapHbIx 3HaHuUl, dOonyckaem epybble
OWUBKU rpu 8bINOHEHUU NPakmu4Yeckux 3adaHudl.

- He 3aumeHo

19.3. TunoBbIe KOHTPOSIbHbIE 3aJaHUA UNN UHbIe MaTepuarnbl, Heobxoaumble AN
OLEeHKM 3HaHWW, YMEHMW, HaBblkKOB U (Mnu) onbiTa [eATeNbHOCTH,
Xapakrtepusyrowme atanbl POpMUPOBaAHMA KOMMETEHUUN B npouecce OCBOEHUs
obpasoBaTesibHOM NporpamMmmbl

19.3.1. NepeyeHb 3apaaHun AN CaMOCTOATENIbHOU PaboTbl

1. MaHomeTp rasoBoro GannoHa nokasbiBaeT gasneHne 0,9 Mla, ctonbuk pTyTn B
6apomeTpe nmeet BoicoTy 730 MM npu Temnepatype B nomelleHnn 30°C. Onpegenutb
abcontoTHoe AaBneHue rasa B 6bannoHe B Meranackansx.

2. B cocyne Bmectumoctbio 0,4 M3 Haxoautcsa 0,8 kr rasza. OnpenenuTtb ero yaenbHbi
obbem, NNOTHOCTb U yaenbHbi Bec B CA.

3. MaHOMeTp NapoBOoro KoTna nokasbiBaeT AasrieHne 15 krc/cm?. MokadaHusi pTYTHOro
GapomeTpa npu Temnepatype B koTtenbHom 25°C coctaBnawTt 750 MM  prT.CT.
Onpegenutb abcontoTHOE AaBnNeHME B KOTNE B TEXHMYECKMX aTMocdepax, B 6apax n B
nackansx.

4. NMHeBMaTn4eckmn npecc ¢ gmametpom nopwHsa 0,4 m genctsyet ¢ cunon 635000 H.
Onpepenntb abconoTHOE AaBreHue BO3dyxa B UMNMHAPE npecca B aTMocdepax, B
Gapax u B nackansx, ecnu 6apomeTpuyeckoe gasnenue B,=745 mm pT. CT.

5. Ina onpepgeneHua paeBneHus rasa kK cocygy nogknoyveH U-ob6pasHblil pTyTHbIV
maHomeTp (puc.1). Beicota cton6a ptytm Hi=500 mm. Hag pTyTbi0 B NpaBoOM KOneHe
HaxoauTcsa Boda. Beicota BogsaHoro ctonba H,=200 mm. BapomeTtpuyeckoe gasneHune
Bo=742 mm pT.cT. Onpegennte abconoTHOE OaBneHne rasa B cocyae B MUnnMmeTpax
pTyTHOro ctonba n B 6apax.




Puc. 1
6. OnpegenuTtb yaenbHblh 06beM mnaeanbHoro rasa kucnopoga Oz (32 Kr/kmonb) npu
nasneHumn 1 6ap n temnepartype 20°C.
7. Mpwn HopManbHbIX OU3NYECKNX YCNOBUAX naeanbHbIN ra3 nmeet obvem 5 m®. Kakom
obbem 3anmeT ra3 npu gasneHun 5 6ap n Temnepatype 265°C? HopmanbHble
dusndeckme ycrnosus: p=760 mm pr.cT., t=0°C.
8. Ha cxatue 1 kr rasa 3atpadeHo 500 k[x paboTbl, NpU 3TOM BHYTPEHHSS SHEPruns
rasa ysenuumnsaetcs Ha 350 k[x. Onpegenutb, NOABOANTCA UM OTBOAUTCA TennoTa K
rasy u ee KOnNM4ecTBo.
9. MowHocTb TypboreHepatopa 200 MBT, a ero K[ coctasnseT 99 %. OxnaxaeHue
reHepaTopa nNpou3BoaMTCA BOAopoaoM ¢ TennoeMkocTbio Cp=14,3 k[x/(kr-K). Cuntas,
4YTO BCH TenmnoTa noTepb OTBOAMTCH BOLOPOAOM, M306apHO HarpesBarwoLmMmcs npu
npoxoxaeHun 4yepes reHepaTtop Ha 30°C, onpegenuTb €ro CeKyHOHbIA MacCOBbIN
pacxoa.
10. C nomoubto anekTpoHarpeBartens (puc.2) 10 kr Bo3gyxa nsobapHo HarpearoTcs OT
Temnepatypbl BHewHen cpefbl t1=t,c=20°C go t,=700°C. TemnepaTtypa HarpeBaTtens
t,=1000°C octaeTca noctosHHOW. OnpefenuTb yBenuyeHne SHTPOMUU CUCTEMBbI U
noTepd BO3MOXHOW paboTbl — 3KCeprM 3a cyeT HeobpaTMMOCTM 3TOro npouecca
TennoobmeHa. Cuntatb CMCTEMY 3aMKHYTOW WM30NMPOBAHHOMW, a BO34yX wnaearibHbIM
ABYXaTOMHbIM ra3om C Cp=Cconst.

T1=Toc [~

Puc. 2

11. [Oeuratenp pabortaet no obpatumomy uumkny KapHO B uHTepBane Temnepartyp
t1=300°C 1 t2=50°C un npoussogut paboty B 420 k[x. Onpegenntb Tepmnyecknin Krmi
LMKIIa 1 KONMYECTBO TENSOThI, COObLEHHOE paboyemy Teny u OTBEAEHHOE OT HEro.

12. XonogunbHasa ycTaHoBKa paboTaeT no obpatumomy umkny KapHo B uHTepBane
Temnepatyp t1=20°C wn t= -20°C u 3aTpaudmBaet paboty B konmyectBe 100 k[x.
Onpegenutb XonoaunbHbIN KOSMMUUNEHT UMKNA U €ro XonogonpouM3BOANTENBHOCTb
Q2

13. Onpepenutb Tepmuyeckun Krn v padoty umkna, n3obpaxeHHoro Ha puc. 3, ecnm
paboyee Teno npeacraBnseT MHOroaTOMHbIM MaeanbHbiM ra3 ¢ =29,7 Kr/kmonb, a
napamMeTpbl LUKIa B XapaKTepPHbIX TOYKax 3agaHbl BennumHamu: P1=1 6ap, t1=27°C,
V4=0,5 M3, Vi/V2=2, P3/P,=4. CpaBHutb Tepmudeckun Kra storo uukna c KMo uukna



KapHo, pa6oTatowero B WHTepBarie MakCMMarnbHOM W MUHUManbHOW TemnepaTyp
[aHHOro umkna.

Puc. 3

14. SnekTpnyecknin HarpeBaTesflb MOWHOCTbIO 1 KBT , MMesa NMOCTOSAHHY TemnepaTtypy
100°C, oborpeBaeT nomelleHne c Temnepatypon 20°C B TeyeHMe OOHOMO 4aca.
Onpenenntb U3MEHeHNe SHTPONUN JAaHHOW CUCTEMBI, ECNK TemnepaTypa B NOMELLEHNN
3a 9TOT nepuog He wu3aMeHunacb. [lokasaTb npoueccbl nepegavn TennoTbl W
yBenMyYeHne SHTponun cuctemol B T-S-guarpamme.

15. OnpegoenuTb yaenbHy aKkcepruio B obbeme mageanbHoro Bosgyxa npu t1=400°C n
p1 =10 Bap, ecnn okpyxatowias cpega umeet napameTpbl: t=20°C, po.=1 6ap. Bosgyx
cyuTaTb naeanbHbIM ABYXaTOMHbIM ra3oM ¢ =28,96 Kr/KMorsib.

16. OnpegenuTb WM3MEHEHWE 3JHTPOMUWM CUCTEMbI N MOTEPHD SKCEPrMn WUCTOYHMKA
Tennotel ¢ ty= 1500°C=const, otpatowero 1000 k[x TennoTbl Apyromy Teny cC
noctosHHOM TemnepaTypon to=500°C=const, ecnn TemnepaTtypa OKpyxatLen cpeabl
toc=20°C.

19.3.2 NepeyeHb TeM pedepatoB

1. O6bpaTumMble N HeobpaTMMble NPOLECCHI.

2. Llnkn KapHo. Teopema KapHo.

3. OHTponus. MameHeHne aHTponun B HeobpaTuUMbIX Npoueccax.

4. YpaBHeHME COXpaHeHusi 9Hepruu, 3akoH dPypbe, KpaeBble YCroBuA 3ajad
TEennonpoBOgHOCTMW.

5. Yucno buo. KoadpurumneHT Tennonepenayn.

6. TennonpoBOAHOCTb Yepes UUITMHAPUYECKYHO CTEHKY.

7. dMnmpunyeckue 3akoHbl nepeHoca (HbtoToHa, dypbe, duka).

8. dusnyeckunin cmbicn Yncen Nnogodbumsa KOHBEKTUBHOMO TEMMO- U MaccoobOMeHa.

9. CtabnnunanpoBaHHbIN TENNO00OMEH NPW FPAHUYHBIX YCNOBUSIX 2-T0 pPOAa.

10. Pac4eT noBepxHOCTM TennoobMeHa, KOHEYHOM TeMnepaTypbl TENNIOHOCUTENEN.

19.3.3. lNepeyeHb BONPOCOB K 3a4eTy

1. KoHBEeKTMBHbIN ~ TennoobmeH. Pexunmbl  TeyeHusa  Xnakoctem U1 rasos.
M'mopomexaHnyecknn N TePMUYECKUA MOrpaHnYHbIe CIiou. YpaBHEHME KOHBEKTUBHOW
TennooTaauun.

2. MonsipHble TennoeMkocTn uaeanbHoro rasa. KoadpduumeHt lNyaccoHa. dopmyna
Manepa. CpegHsas TENNOEMKOCTb.

3. ObpatumocTb U HeobpaTMMOCTb TennoBbIX MpoueccoB. BTopoe Havano
TEPMOOMHAMUKN. DHTPOMNUA N ee NU3MEHEHNE B TEPMOJMHAMMYECKUX NpoLeccax.



4. OCHOBHble TepMOAMHaMMYecKme napameTpbl U ux cBs3b. [[a3oobpa3Hoe cocTosiHue
BeElLLleCTBa. YpaBHEHME COCTOSIHMS umAaeanbHOro rasa. [asoBasi NOCTOSAHHaSA.
Tennodgusnyeckne CBOMCTBa UaearnbHbIX ra3oB N CMecen rasos.

5. OcHOBHble TepMOgMHaMU4ecKne napameTpbl U UX CBA3b. [[@a3006pa3Hoe CoCTosiHME
BellecTBa. YpaBHEHME COCTOsIHUA pearnbHoro rasa BaH-gep-Baanbca. Kputuyeckas
TemnepaTypa BellecTsa.

6. OCHOBHblE TEPMOAMHAMMYECKME MpPOLIECChl U UX aHanui. N3006apHbIi, N30XOPHLIN,
N30TEPMUYECKNI, agnabaTHbIN, NOAUTPOMNHbLIA NPOLECChl. 3aKOHbI TEPMOANHAMUYECKNX
NpoLIECCOB.

7. OcHoBbl Teopum nopobusa. Kputepum nogobuss u KputepuarnbHble ypaBHEHUS.
Tennonepeaava.

8. MNepBoe Hauano TepmoauHamMukn. BHyTpeHHsis aHeprusa rasa. TennoTta v paboTa.
MpumeHeHne nepBoOro Havana TepMoaMHaMUKK K n3onpoueccam. SHTanbnms.

9. Pac4yer  TennonpoBOAHOCTM  Tenl  MNpaBUMbHOW  reoMeTpuyeckon  (popmbl
(HeorpaHn4yeHHoOW NNacTUHbI, LMIMHAPA, Wapa, chepuyHon).

10. Pexxmmbl TeyeHuss XuOKocTen UM rasoB. [MOPOMEXaAHMYECKUA U TEPMUYECKUN
norpaHn4yHble Ccnou. YpaBHEHWE KOHBEKTMBHOW TennooTtaadn. KoaddpuumeHt
TEnnooTAaun.

11. Cnocobbl nepenayu Tenna. TennonpoBOAHOCTb. 3aKoH dypbe.
AndepeHumnansHoe ypaBHeHue TennonpoBOgHOCTM. KoadhdpumumneHT
TEennonpoBOAHOCTMW.

12. CtaynoHapHass  TennonpoBoAHOCTb. 3akoH dypbe Ons  cTauMOHapHOWM
TennonpoBogHocTU.  KoadbmumeHTbl  TENNONPOBOLHOCTU  TBEPAObIX  XUOKUX U
razoobpasHbix Ten. PacyeTt koadduumeHTa TENNONPOBOAHOCTU ra3os.

13. TeopeTnyeckne OCHOBbI Tennousanyecknx wuamMepeHnn. MeToabl M3MepeHus
TemnepaTtypbl. KanopumeTpusa. OnpegeneHne TeNIOEMKOCTU, KO3pUUnMeHToOB Tenmo-
N TeMmnepaTyponpoBOAHOCTH.

14. TeopeTndyeckoe M 3KCNepuMeHTanbHOEe onpeaesieHne TennonpoBOgHOCTU rasos.
TennonpoBOAHOCTL ra3oB B YCNOBUSAX TEXHUYECKOrO BakyyMa.

15. Tennosble MawmnHbl. Cxema paboTbl TeNIOBOW MawwuHbl. KoadduumeHT nonesHoro
AENCTBUS TENNOBOW MaLUUHLI. [apoBble MaLUUHbI.

16. TennoeMKoCcTU naeanbHOro rasa: maccoBasi, 0ObemMHas, MosibHasa. TennoemMKocTu
rasa npu pasnuyHbIX npoueccax: Npu MNOCTOSAHHOM AaBfieHUKU, MOCTOSIHHOM O6beme,
NOCTOSIHHOM TemMnepaType.

17. TepmognHamuyeckme npoueccbl M ux aHanui. PaboTa, U3MEeHeHUs BHyTpeHHeun
9HEPruM 1 3HTPOMUM B TEPMOLMHAMUYECKUX NpoLeccax.

18. TepmoanHammyeckme UMKnbl 1 UX oueHka. MigeanbHasa TennoBasi mawmnHa. [Npsmon
n obpaTtHbin uuknbl KapHo. Teopembl KapHo. Tepmuuyeckuin u  XONOAWSbHbLIN
KO9(pPpULMEHTHI.

19.4. MeToguyeckme Mmartepuanbl, onpegensowme npoueaypbl OLEHUBaAHUA
3HaHWW, YMEHWW, HaBbIKOB U (MNK) onbiTa AEATENIbHOCTU, XapaKTepu3yHLmnxX
3aTanbl POPMUPOBAHUA KOMMNETEHLUN

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapakTepuaylowas a3Tanbl OPMUPOBAHUSA
KOMNeTEeHUMA B paMKax U3y4yeHust AUCLMMNINHLI, OCYLLECTBISIETCA B XO4€e TEKyLlen n
NPOMEXYTOYHOW aTTecTauunn.

TekyWwmnn KOHTPOSb YCneBaeMoCTU NpOBOAUTCHA B coOTBeTCTBUM C [lonoxeHnem o
Tekywien arrectaumm obydarowmxca no nporpammMamMm  Bbiclwero obpasoBaHus
BopoHexckoro rocyfapCTBEHHOIo yHuBepcuTeTa. TeKkylMn KOHTPOISlb ycrneBaeMocTu
npoBoauMtCca B opMax: 3adaHui Ons camocTodATenbHonm paboTbl, pedepaTtos.
Kputepun oueHnBaHusa npusBeaeHbl paHee.



MpomexyToyHass aTTecTaumMsi NpPoBOAUTCS B COOTBETCTBUM C [lornoxeHnem o
NPOMEXYTOYHOM aTTecTaumm obyyatowmxcs no nporpaMmam Bbicllero obpasoBaHus.
KOHTpOsbHO-N3MepUuTenbHble MaTepuanbl NMPOMEXYTOYHOW aTTecTauun BKIOYalT B
cebs TeopeTnyeckne BoNpocChl, NO3BONSAIOLLME OLLEHUTb YPOBEHb MOSYYEHHbIX 3HAHWI U
npakTM4yeckoe 3agaHue, No3BOoNsLLIEEe OLEHUTb CTENEHb CHOPMUPOBAHHOCTN YMEHMN
N HaBbIKOB.

Mpn oOuUEeHMBaHUM WCMONb3YHTCA KONMYECTBEHHblE LiKanbl oueHok. Kputepuu

oueHmnBaHUA npuBeaeHbl paHee.



