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1. Iloacnumenshnasn 3anucka

[IporpamMmma BCTYNHTENBHBIX UCIIBITAHUN TIPH MpUEeMe Ha 00ydeHue 1o oOpa3oBa-
TEJIbHBIM MPOrpaMMaM BBICHIErO0 00pa30BaHUA — IMPOrpaMmaM MOATOTOBKU Hay4dHO-
MeJarornYecKuX KaJpoB B aCIUPaAHType MO Tertopu3uke pa3paboTaHa B COOTBETCTBUU C
rOCYJapCTBEHHBIMU 00pa30BaTebHBIMU CTaHIApTaMU BBICIIETO OOpa30BaHMs ypOBHEU
CReyUAIUCH, MAZUCI].

Ilens ucmpITAaHUN — OMPEACIUTh CIIOCOOHOCTh MOCTYMAIOIIUX HCIIOJIB30BaTh TEO-
pETUYECKNE OCHOBBI Pa3/IeOB TEINIOPU3UKH MPU PEIIeHUN TPO(HeCCHOHATBHBIX 3a1a4.

BcerynurenbHble HCIIBITAHUS MO CIIEIUAIBHON JTUCIUILIMHE MPOBOIATCS B YCTHOM
dbopme o Bompocam nporpammbl. [locTymaromym mpejiaraloTcsl 1Ba OCHOBHBIX BOTIPO-
ca U3 MporpaMMsbl, Ha TOATOTOBKY OTBETOB OTBOJUTCS OJWH Yac, TE3UCHl OTBETA 3aIKCHI-
BAIOTCSl MOCTYMAIOIMIMMHU Ha OjlaHKax oTBeTa. [loMMMO OCHOBHBIX BOMPOCOB UJIEHBI KO-
MHCCHUHM MOTYT 3a/1aTh MOCTYIMAIOIIUM JOTOJHUTEIbHBIE BOMPOCKHI, HE TPEeOyIOIMe An-
TEJILHOM ITOJATOTOBKH.

2. Ilpozpamma ecmynumenbHbIX UCRbIMAHUT

1. TepMoauHaMUKAa

Tepmoaunamuka u ee metol. Ilapamerpsl coctosiHus. OnpeneneHue TepMoauHa-
MUYECKON cucTeMbl. TepMuueckue mapameTpbl, TpUOOpPbI AJii U3MEPEHMs aBIICHUS,
temriepatypsl. [IoHATHE O TepMoAMHAMUYECKOM Ipolecce. MneanbHblil ra3. YpaBHeHHe
COCTOSIHMS MIEATIBHOTO I'a3a, peaJIbHOrO Tras3a. ['a3oBeie cmecu.

[lepBblit 3aKOH TePMOAMHAMUKH. TeruioTa. DKBUBAJIEHTHOCTh TEIUIOTHI U PaOOTHI.
3aKOH COXPAaHEHUs U NpEBpallleHUs dHEpruu. BHYTpeHHSs SHEprus U BHEWIHAS padora.
PabGouas auarpamma. YpaBHEHHE NIEPBOTO 3aKOHA TEPMOAUHAMUKA. DHTAIBITHSL.

TemnoemkocTs. OnpenenaeHrne MaccoBOd, 0OBEMHOM, MOJSPHOW TEMJIOEMKOCTH
rasa. 3aBHCHMOCTh TEIUIOEMKOCTH OT XapakTepa mporecca. M3oxopHas u m3obapHas
Ter10eMKocTU. OTHOIIEHHE TEMJIOEMKOCTEN ra3a IpH MOCTOSIHHOM JIaBJIEHUU U MOCTO-
SHHOM o0beMe. TernnoeMKoCTh KUIAKOCTH U TBEPAOro BEIeCTBA.

Bropoii 3akoH Tepmoannamuku. OOpaTuMble U HeoOpaTHMBIe mporecchl. Dopmy-
JUPOBKa BTOPOr0 3aKOHA TEPMOAMHAMUKHU. TepMoaMHaMHuuecKas LIKajla TEMIIEpaTyp.
Outponus. U3mMeHeHne SHTPONUU B HEOOpAaTUMBIX MTPOLIECCaX.

OcHoOBHbIE TepMOJIMHAMUYECKUE Mpouecchl. M3o0xopHbiii npouecc. M300apHbIi
npouecc. M3orepmuueckuii mpouecc. Aanadatuelii nporecc. [lonuTpomnHbie mpoueccsl.

Huxknel. [Torstue tepmuueckoro KII/. Mcrounuku ternorsl. Hukn Kapuo. Hukin
C MOABOJIOM TEIUIOTHI 1o u3oxope. Lluki ¢ moxBogoM TemnoTsl mo uzobape. L{ukn co
CMEIIAHHBIM MOJIBOJIOM TEIIOTHI. XOJOAUIbHbIE Kbl OOpaTHbIE TETUIOBbIE LUKIIbI U
IIPOLECCHI. XOJIOAWIbHBIE YCTAHOBKHU.

[Iponieccel mcreueHnust rasoB u xuakocted. [lapamerpsl Topmoxkenus. Coruo,
nuddyzop. [TomHoe u craTnyeckoe AaBiaeHue. YpapHeHue bepuymnu. Yucno Maxa. Ilo-
Ka3aTelb aJ1adaThl.



2. TensiomaccoodMeH

Tennonpoeoonocms. MexaHN3M TEIUIONPOBOJHOCTU BELIECTB B TBEPAOM (Kpu-
CTALUTUYECKOM W aMOphHOM), XKHUJIKOM H Ta3000pa3HOM COCTOSHUAX. 3akoH Dypbe.
JuddepennpanbHoe ypaBHEHHE TEIJIONPOBOAHOCTH B JI€KAPTOBOM, LMIMHAPUUECKON U
cepuyeckoil cucremax koopauHat. Kpaesbie ycnoBus. TemnonpoBOAHOCT U TEIUIOINE-
penava npu CTallMOHAPHOM PEKMME M OJHOMEPHOM TeMIEpaTypHOM moje. PacueTHbie
COOTHOILEHUS JJI IUIOCKOW U LUIMHIPUYECKOM CTEHOK. MHOrOCiIONHbIE CTEHKHU. Ten-
JIOTIPOBOJIHOCTH T€Jl C BHYTPEHHUMHU MCTOYHUKAMHU TEIIOThl. KOHTaKTHOE TepMHUUecKoe
conporusiieHre. Kputndyecknii 1uaMeTp U30JALUH.

CrannonapHas TEIUIONPOBOJHOCTb IPU JBYMEPHOM TeMIEparypHoM mnose Ywuc-
JIEHHBIE METOJIbl pacyeTa TeMiiepaTypHbix noJied. [Ilpumenenne O9BM nns pacuera Tem-
NEPATYPHBIX ITOJIEH.

OcHoBBI Teopuu nojo0us ¢pundeckux sBieHui. KoHCTaHTHl U ymciia noaoous.
VYpaBHenus noaobus. [lonydenue kputepueB no100Ms1 HA OCHOBE TEOPUHU Pa3MEPHOCTEN
U U3 aHaJIM3a MaTeMaTU4ecKol (pOopMyIUpPOBKU 3ajaud. TeniaonpoBOAHOCTh MIPU HECTa-
HUOHApHOM pexkume. Kpurepun nmomoOust uisi ypaBHEHHS TEIIONPOBOIHOCTH. Yucio
buo. Yucno Oypre. AHAIUTUYECKUN METOJl pacyeTa HECTALMOHAPHOM TEITIONPOBOIHO-
cTi. MeTroa peryisipHOro TEIIOBOIO PEKAMA.

Konsexmuenwiii mennooomen. MexaHusm neperaddl TEIIOThl IPU KOHBEKTUBHOM
teruiooomene. @opmyna Herorona st Teruootnayun. JlokanbHblil U cpequuil koahdu-
[UEHT TEIJIOOTAA4YU. Y PaBHEHUS COXPAHEHMS MACChl, UMIYJIbCa U PHEPTUU B CIUIOLUIHON
cpene. DMmupuyeckre 3akoHbl nepeHoca (Hpiotona, ®@ypoe, Ouka). Auddepennnans-
HbIC YPAaBHEHUS JABUKEHUS BSI3KOW JKMJIKOCTU. YpaBHEHHE SHEPTHH U €ro yacTHbIe (op-
MBbl. YpaBHeHHE Hepa3pbiBHOCTU. JuddepennuansHoe ypaBHeHHe MaccooOMeHa. Bus-
Hue TypOyJIEGHTHOCTH Ha MPOLECCHI IEpeHOca. Y paBHEHHUE ABUKEHMS, SHEPTUU U Macco-
oOMeHa, 3alMCcaHHble C KCIIOJIb30BAaHMEM OCPEJIHEHHbIE XapakTepUCTHK mponecca. Ko-
3 PuIIeHTs TypOYyJISHTHOTO MEPEeHOCa KOJINYECTBA ABM)KEHUS, TEIIJIOTHI U BEIIECTBA.

Tennmoobmen npu BHenIHeM oOTekaHuu Tena. [loHsATHE O TMAPOAMHAMUYECKOM U
TEIJIOBOM MOTPAaHUYHOM CJIO€. YpaBHEHUE JAMUHAPHOIO MOrpaHuyHoro ciod. Jdudde-
peHLIMATbHBIE YPaBHEHUS JUIsl TypOYJIEHTHOTO MOrpaHuvHoro ciod. Iloxysmnupudeckue
Teopun TypOyneHTHoro nepeHoca. CoBpeMeHHbIE MOAXOJIbI K MOJEIMPOBAHUIO TypOy-
neHTHOCTU. Pacrmipenenenue ckopocteld W TemrepaTyp B TypOYJIEHTHOM MOTPAaHUYHOM
cinoe. MHTerpajbHple COOTHOUIEHUS] UMITYJIbCOB, SHEPTUM M MACChl JJI1 NOTPAaHUYHOIO
CJO4.

[lepexon maMMHApPHOTO TE€UYEHUS B TypOyJIEHTHOE, BIUSHHE Ha TypOyJIeHTHBIN Ie-
pexoJl mapaMeTpoB HaOeraromiero MoToKa, XapaKTepPUCTUK OOTEKaeMOW IMOBEPXHOCTH.
[TonydyeHue pacyeTHBIX COOTHOIICHMM i1 KOA(P(UUIMEHTOB TPEHUS U TEIIOOTJAYH Ha
OCHOBE MHTETPAJIBHBIX COOTHOIIEHU UMITYJIbCOB U DHEPTUU C UCIIOJIb30BAHUEM 3aKOHOB
TPEHUs U TEIJI000MEHa.

TennooTnavya mpu BHEIIHEM OOTEKaHUM OJMHOYHOM TPYOBI U Tydka Tpyo. Tero-
00MEH MpH MorepeyHoM 00TeKaHUH OJMHOYHOIO IIUJIMHIpa U ITy4KOB TPYO.



duznyeckrue OCHOBBI TEIJIOOTAAYM B KOPOTKHUX U IJIMHHBIX TpyOax. Maremartuye-
CKO€ ONHMCaHue, CPEHEMACCOBAsE CKOPOCTh U TemuepaTypa. Bo3moxkHbIe peXUMBbI Teue-
HUs. XapaKTepUCTUKH JIMHAMUYECKOTO M TEIUIOBOTO HadajbHOro ywactka. I[Ipodunun
CKOPOCTH, TEMIIEpaTyphbl, MPU JJAMUHAPHOM U TYpOYJIEHTHOM TedeHHU. TernaoooMeH npu
JaMUHAPHOM TEYEHHH KUJKOCTH B HAYaJIbHOM TEPMUYECKOM YYacCTKE KPYIJION TpYyOBI.
HavanbHblil ruaponnHaMuyeckuii ydactok. CTaOMIM3MpOBaHHBIA TEINIOOOMEH IpH Ja-
MUHApHOM TeueHUuU. CTaOMIM3UPOBAHHBIM TEIUIOOOMEH NpHU TYypOYJIEHTHOM TEUYEHUH,
pacueTHble (OpMyIBl. BinsHue mepeMeHHOCTH CBOMCTB JKUAKOCTH Ha TEIUNIOOOMEH IpH
TEYEHUH KaleJbHbIX )KMJIKOCTEN U ra30B B TpyOax. Pe3ynapTaThl ONBITHOTO UCCIIEIOBAHUS
TEIUIOO0TAauu. BiusHUE 1epoXoBaTOCTH MOBEPXHOCTH TPYObI Ha TemiootTnavy. Bums-
HUE BHEIIHEW TypOyJIEeHTHOCTH Ha TEIUIO0TAAauy B TpyOax.

TemnooOMeH npu cBOOOIHON KOHBEKIMH. MeXaHU3M U MaTeMaTU4YecKoe Oruca-
Hue. PazBuTrie MOrpaHUYHOrO CJIOS HA BEPTUKAJIBHOW IMIOCKOW MOBEPXHOCTHU, PACUYET KO-
spunmenta Temwmootaayn. CBoOOIHAS KOHBEKIIMHM HAa TMOBEPXHOCTH TOPU3OHTAIBHOTO
HWIMHJIpA U cephl.

TermmooOmen mpu (a3oBbIX MpeBpameHusx. [IneHoynas u kamenbHash KOHJCHCA-
s, TermooOMeH MpH IJICHOYHOW KOHJIEHCAIIUU Ha BEPTHKAIBHOU moBepxHOCTH. Kade-
CTBEHHbIE 3aKOHOMEPHOCTH KaleJIbHON KOHIAEHCAIUH.

Kunenue xxunkocreid. YciioBus 3ap0oKASHUS MTAPOBOTO 3apojibliia B 00beMe nepe-
IPETOM KUJKOCTH U Ha TBEPAOW NMOBEPXHOCTU HarpeBa. OCHOBHBIE 3aKOHOMEPHOCTH PO-
CTa ¥ OTpbIBa MAapOBbIX MY3bIPbKOB. «KpuBas kuneHus». TemnnooOMeH npu my3bIpbKOBOM
KUTICHUH B OOJIBIIOM 00BeMe, TeIUIOOOMEH MPH TUIEHOYHOM KHUMEeHUU. KpHu3uchl KuneHus
B OoJsibiioM oO0beMe. PexxumMbl TeueHus AByXQa3Hbix moTokoB Kpusuc temnootaauu npu
KUIIEHUU B TpyOax.

CoBMecTHBIE TIPOLIECCHl TEIUIO- U MacconepeHoca. O01as xapakTepucTUka Mpo-
1[eccoB nepeHoca macchl u s3Hepruu. CoctaB cmecH, AU(Gy3uOHHbIE TOTOKHU, KOAhdUIn-
enT quddysun. [lepenoc snepruu 1 UMIyabCa B CMECH.

AHanorusi npoIeccoB TEIIo- U MaccooOMeHa. PacueT MHTEHCHBHOCTH IEepeHoca
HHEPrUM U MAaCChl KOMIIOHEHTA MTPH YMEPEHHBIX U BHICOKHX CKOPOCTSIX MAacCOOOMEHa.

Tennoobmen uznyuenuem. OCHOBHBIE TIOHATHUS U 3aKOHBI U3iydeHus. [Ipupona ms-
nydeHud. VIHTerpanbHas U CHEKTpaibHas IJIOTHOCTU MOTOKA u3nydeHus. [lornomarens-
Hasl, OTpa)kaTeJIbHASA U IPOIyCKaTelbHask CHOCOOHOCTH Tel. AOCOIIOTHO YEpPHOE TEeO.

3axonsl TeruioBoro manydeHus (ILranka, Buna, Credana-bonsiimana, Kupxroda).
N3nyyeHue peabHbIX TEIL.

TemooOMeH M3iydeHHEM B AMATEPMHUYHON cpene. I'eomerpus usmydenus (Jio-
KaJbHbBIE ¥ CPETHUE YIIIOBBIE KOA(PUIIMEHTHI). 30HAIBHBIM METO/ pacuera Teroo0MeHa
B CUCTEME TeJl, Pa3J€JICHHbIX IPO3PAaYHON Cpeoi.

3. Teutonepenaya B TEXHUYECKUX yCTPoicTBaX. Tenioo0MeHHbIe annmaparbl.
Cucrembl OXJIaKACHUA U TEIJIOBOM 3a1IMTHI

Tennoas m3onsuus. Brusaue Gopmbl cTeHKH Ha 3()(HEKTUBHOCTH TETIOBOW H30-

muu.  Teronepenada uepe3 peOpUCTYIO CTEHKY. YCJIOBUS YAOBJIETBOPUTEIBHOU pa-



601hI pedep. Koaddunuent a¢dextuBHOCTH pedep U ero OleHKa s NPSMBIX pedep mo-
CTOSIHHOM TOJIIIMHBI, CY>KUBAIOLUXCS U KPYIJIBIX pedep.

3amaun MHTEHCU(HUKAUU TeTI000MeHa B KaHanax. J()(PEeKTUBHOCTh Pa3INIHBIX
croco00B MHTEHCU(PHUKAIMK TEINIOOOMEHA U BIUSHUE MHTEHCU(DUKATOPOB HA TUPABIH-
YeCcKOe COIPOTUBIIEHNE KaHaIoB. COBpeMEHHBbIE TIOJXO/IbI.

Bunpl TeriooOMeHHBIX anmapatoB. PexynepaTuBHble, pereHepaTuBHBIE U CMECH-
TeJIbHbIE TEIIOOOMEHHbIE anmnaparbl. OCHOBHBIE ypaBHEHHs padodero mporecca peky-
NepaTUBHBIX TETJIOOOMEHHUKOB. Pacuer paboueii MOBEPXHOCTH TEIIOOOMEHHHKA U KO-
HEYHBIX TEMIepaTyp TEIUIOHOCUTeNne. [ 'mapaBauueckuii pacueT TEemI000MEHHUKOB.
CnocoObl oneHKH 3¢ (HEKTUBHOCTH TeIO0OOMEHHBIX amnmnapatoB. Bribop mapameTpoB
TETUIOOOMEHHBIX aNlapaToB.

XuakocTHele W BO3AYIIHBIE (KOHBEKTHBHBIC) CUCTEMBI OXJIAXKICHHUS DIIEMEHTOB
PHEPreTUYECKNX YCTAaHOBOK. TeruioBas 3alMTa CTEHOK C TIOMOIIBI0 TYTOIJIABKHUX,
OTLIABJIAIOIIUXCS U CyOMMMUPYIONMX MOKpbITHIA. [loprcToe 3aBecHOE OXJTaxaeHue.

3. Kpumepuu oyenxu 3nanui

OT1iu4HO JlemoHCcTpUpyeT TayOOKHE, CIEeNHATM3UPOBAHHBIC
3HaHUS 110 MaTepUaIaM AUCIUIUINHBI

Xopomuio 3HaeT marepuan AUCHUMIUIMHBI, HO JOIYCKAaeT HEKO-
TOpbIE OINOKHU

Y10B1€TBOPUTEIBHO JlemoHcTpupyeT (parMeHTapHOe, HE cHucTeMaTuye-
CKO€ 3HaHUE MaTepuaia AUCIUIUTNHBI

HeynosiieTBOpuTe/JIbHO He umeer 3Hanunii no Mmarepraiam JUCHUILIMHBI

MuHUMaabHOE KOJIHUYECTBO 6aJ'IJ'IOB, IMOATBCPKAAOIICC YCIICIIHOC ITPOXOXKICHUC
BCTYIUTCIIbHOI'O UCHIBITAHUSA — XOPOULO0.
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