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(uacTtuTyTa UTAD)

1. Texuuyeckasi TepMOAMHAMHUKA

Tepmomunamuka u  ee Meron. Ilapamerper  cocrtosnms.  Ilomstue o
TEPMOJMHAMHMUYECKOM Iporiecce. MneanbHblil ra3. 3akoHbl uacanbHOro rasza. Cmecu
WJICAJIbHBIX TA30B.

[lepBbiii 3akoH TepmoauHamuku. Teruora. OnbiT J[Xoyns. DKBUBaJEHTHOCTb
TEIJIOTHI U pa0dOTHI. 3AKOH COXPaHEHUS U MPEBpALECHUs SHEpTul. BHYTpeHHssI 3HEprust
M BHeWHAS pabora. DHranbnus. OO0OIIEHHbIE CUJIBI U O0OOOIICHHBIE KOOPAWHATHI.
YpaBHEHHE IEPBOTO 3aKOHA TEPMOJINHAMUKH.

Bropoii 3akon TepmonnHamuku. [{uknsl. [lonstue tepmuueckoro KIIJI. Mcrounnku
TernoTel. OOpaTtumble U HeoOpaTuMble Ipouecchl. PopMyIHpOBKa BTOPOro 3aKOHa
tepmonrHaMuku. [lukn KapuHo. Teopema Kapno. TepmonnHamuueckas Ikana
temneparyp. OHTpomnus. 3MeHeHue oHTponuM B HEOOpaTHMMBIX —IPOLIECCaX.
OObeqMHEHHOE YpaBHEHHUE MIEPBOTO U BTOPOTO 3aKOHOB TEPMOJMHAMUKU. DHTPOIUS U
TEPMOJUHAMUYECKAsL BEPOSITHOCTD.

HuddepeHunanbable ypaBHEHUSI TepMoJuHAMUKUA. OCHOBHBIE MAaT€MaTHYECKHE
METO/bl TEPMOJIMHAMUKU. Y paBHeHHe MakcBeiuia. HacTHbIe IPOU3BOAHBIE BHYTPEHHEN
SHEPIUU U DHTAJIBIINU. TEIIOEMKOCTH.

PaBHOBecue TEpMOIMHAMHYECKMX CHUCTEM U (pa3oBble mepexoibl. ['oMOreHHble U
TETEPOTreHHBIE TEPMOJNHAMUYECKHAE CUCTEMBI.

TepmoauHamuyeckoe paBHOBecue. YcioBud (a3oBoro pasHoBecusi. Da3oBble
nepexonsl. YpaBHenue Kuaneiipona — Kiayzuyca. ®a3oBble mnepexoisl NpH
HCKPUBJIEHHBIX TOBEPXHOCTSX pa3ieiia.

TepMoanHaAMHUUYECKHE CBOMCTBA BELIECTB. TE€PMHUUECKUE U KAJTOPUUYECKUE CBOWCTBA
xunkocred. Kputumueckas touka. YpaBHeHue Ban-gep-Baanbsca. Tepmuueckue u
KQJIOPUYECKHUE CBOWCTBA PEAIBHBIX T'a30B U BJIAXKHOT'O BO3[yXa. Y PaBHEHUE COCTOSIHUSA
pealibHbIX ra3oB. TepMoJMHAMUYECKHE CBOMCTBA BEIIECTB Ha JUHUHM (Pa30BBIX
MEPEX0JI0OB U B KPUTHYECKOM TOUYKE. TepMOIWHAMHUYECKHE CBOWCTBA BEIIECTBA B
MeTacTaOUIbHOM COCTOSIHUU.

OcHOBHBIE TEPMOJAMHAMHYECKHE Tporecchl. M3oxopHbiii mporecc. M300apHbIii
npouecc. M3orepmuueckuit mnpouecc. IlomurpomnHeie mpoueccel. [poccenupoBaHue,
s dext Jxoyns — Tommncona. AquabaTuueckoe pacliMpeHre peajbHOTo ra3a B BAKyyM
(npouecc xoyns). [Ipouecc cmemenus. [Ipoiieccsl cxaTusi B KOMIIPECCOpE.

IIpoueccel ucrteuenus razoB u xkuakocreil. [lapamerpsr Topmokenus. Coruio,
muddyzop. [lonHoe u cratuyeckoe naBieHue. YpaBHenue bepnymnu. Yucino Maxa.
[Toxa3zarens agmnadaThl.

Tepmoannamuueckue nukibl. Tepmudeckuid KIT/I. Dkceprus. LHukner Kapuo, Otro,
Husens, bpaiitona, Penkuna. Perenepanus Te€IUIOTH B LIUKIIE.

XonoaunbHele HUKIBL. OOpaTHbIE TEMJIOBBIE LMKIBI U MPOLECCHl. XOJOIUIbHBIE
YCTaHOBKHU. [[MKJI BO3MyIIHOM XONOIMJIBHOW YyCTAHOBKH. LMK mapOKOMIpPECCHOHHON
XOJIOAUIBHOM YCTaHOBKH. LIMKII mapo3KEKTOPHON XOJIOAUIBHON YCTaHOBKH. [IoHATHE O



HUKIe a0COpOLMOHHONW XOJOAMJIBHOM yCTaHOBKH. LIUKI TepMO3IeKTpUUYECKOM
XOJIOJWIBHON ycTaHOBKHU. [IpuHIMI pa®oThl TEmioBoro Hacoca. MeToabl CKMKEHUS
ra3os.

OCHOBBI XMMHYECKOW TepMOAMHAMMKH. Tepmoxumus. 3akoH I'ecca. YpaBHeHus
Kupxroga. Xumuueckoe paBHOBECHE U BTOPOM 3aKOH TepMOJMHAMUKU. KOHCTaHTHI
pPaBHOBECHs U CTENEHb qucconuanuu. Ternosoii 3akoH HepHcTa.

2. Teopusi TeniomaccoooMeHa

TennonpoBOIHOCTb. YpPAaBHEHHE COXPAaHEHMsS HSHEpPruM, 3aKoH Dypbe, Kpaesble
YCJIOBUS 3a7a4 TEIUIONPOBOIHOCTH. MeXaHU3M TEIUIONPOBOAHOCTH BEIIECTB B TBEPIOM
(KpucTtammuyeckoM W aMOp(dHOM), JKHAKOM H  Ta3000pa3HOM  COCTOSIHMSIX.
TennonpoBOIHOCTH Yepe3 MIOCKYI0 cTeHKY. Yucno buo. Koadduunent rernnonepeaauu.
TennonpoBOIHOCT Yepe3 HWIMHAPUIECKYIO CTEHKY, KPUTHUECKUN TUaMETP U30JISLUU.
Hecraunonaproe teMnepaTypHOE IOJE€ B IUIOCKOM IUIACTUHE, PETYJSPHBIN PEXKUM
OXJIAXJEHU (HarpeBanus) Tesa. MeTo1 IEpEMHOXKEHHUSI PEIICHUI.

KoHBekTHBHBIN TEMIOOOMEH B OJTHOKOMIIOHEHTHOM cpesie. Y paBHEHUS! COXPaHEHMSI
MaccChbl, UMIIYJIbCAa W SHEPIMM B CIUIOIIHOM Cpeie. DMIMPUYECKUE 3aKOHBI IEpeHOCca
(Hwrorona, ®ypoe, ®uka). [IpuBenenue ypaBHeHH K Oe3pa3zMepHOMY BUY, KPUTEPHUH
nogo0us. Ou3nyeckuil CMbICH Ynced Mo100Hs KOHBEKTUBHOTO TEIJIO- U MacCcOOOMEHa.
TpoliHnas aHaIOTHS.

TennooOmMeH npu BHemHeM oOTekaHuu Tena. CucreMa ypaBHEHUN TEIJIOBOIO
MOTPAHUYHOTO CJI0s. AHANIU3 TEIUI00OOMEHA MPH JJAMUHAPHOM TEUEHUU B MOTPAHUYHOM
CJI0€ METOJIaMU pa3MepHocTeil. ABToMoaenbHoe pemeHue [lonbraysena. CooTHOLIEHUS
JUIsL pacueTa TerIooOMeHa MpH pa3inuuHbIX uuciax IIpaHarns. YciaoBHBIE TONIIKUHBL
ITOIPAHUYHOTO 0. IHTErpabHbIe YpaBHEHHS UMITYJIbCA U SHEPTUU.

[lepexon naMuHApPHOTO TEYEHUS B TypOYyJEHTHOE, BIMSHUE Ha TYpOYJICHTHBIM
nepexo/] napaMeTpoB HaOeraromiero NoToKa, MaCCOBBIX CHJI, XapaKTEPUCTUK O0TEKaeMOi
IIOBEPXHOCTH. TeopeTuuecKkre U SKCIIEpUMEHTAIbHBIE ACIIEKThI IIEPEX0a JaMUHAPHOIO
TedeHus: B TypOysneHTHoe. OcpeqHEHHBbIE YpPaBHEHMSI JABWKCHHUS W DHEPTUU IS
TypOylieHTHOrOo TedeHus. Kaxymmecss HampsokeHus  TypOYJIEHTHOTO — TPEHUS,
TypOyJIeHTHBIN TeruioBOM MOTOK. CTpyKTypa NPHCTEHHOW TypOyJIEHTHOW 00JacTu.
Amnanorus PeitHonp/ca 11 TermiooOMeHa mpH, TypOyJIeHTHOM T€UEHUHN B MOTPAaHUYHOM
CcJI0€, €€ MOJIEPHU3UPOBAHHBIN BapuaHT (ABYXCIIOHAS CXeMa), pACUE€THBIE COOTHOIICHUS
st TeriooTAaud. KOHBEKTHBHBIM TEMIOOOMEH MPU BBICOKMX CKOPOCTAX TEUEHUS.
Anuabatuueckas, TeMmmeparypa CTeHKH, KOd(P(UIIMEHT BOCCTAHOBJICHUS, METOIbI
pacyeTa TermaooTaauyu. TernaooOMeH Ha MPOHUIAEMOU MOBEpXHOCTU. TermnooOMeH npu
NOMEePEeYHOM OOTEKAHUH OAMHOYHOTO IWJIMH/IPA U MMYYKOB TPYO.

TennooOMeH npu TEYEHUM >KUJIKOCTH B KaHajax. MaremaTuuecKoe OIUCaHueE,
CpeIHeMaccoBasi CKOpOCTh U TemrepaTypa. CTaOWIM3HpOBaHHBIA TEIJIOOOMEH Mpu
TPaHUYHBIX YCIOBUSIX 2-T0 poaa. [Ipodumm ckopocTH, TeMiiepaTyphbl, TEIJIOBOTO MOTOKA
Mpy JaMUHApPHOM W TYpOyJeHTHOM TedeHuH, uHTerpan Jlaiiona. TemmooOMmeH mpu
JTAMUHAPHOM TE€YEHUH KUJIKOCTH B HAYaJIHbHOM TEPMHUYECKOM YYaCTKE KPYIJIOW TPYOBI.
Havanpubiii ruapoanHamMudeckuil ydacTok. CTaOMIM3UPOBAaHHBIM TEIIOOOMEH MpH
JamMuHapHOM TedeHnH. CTabUIN3UPOBaHHBIN TEJIO0OMEH MpH TypOYJICHTHOM TEUEHUH,



pe3yabTaThl UCCIEAOBAHUN ISl HEMETAUIMUYECKUX JKUJIKOCTEH M KUJIKUX METAJLJIOB,
pacueTHble (popmyIibl. BiausiHue nepeMeHHOCTH CBOMCTB KUAKOCTH HA TETNIOOOMEH MPpHU
TEUEHUH KaIleJIbHBIX KUIKOCTEH U ra3oB B TpyOax.

TennoobmeH npu cBOOOAHONW KOHBEKIIMHU. MeXaHU3M U MaTEMaTUYECKOE OMKUCAaHUE,
npubnmxenue byccunecka. Pa3BuTue morpaHUyHOTO CI0SI HA BEPTUKAIBHOW TIOCKOM
MOBEPXHOCTH, pacyeT kodpduinuenta TtemiooTaaud. CBoOomHas KOHBEKIMS Ha
MOBEPXHOCTH TOPU3OHTAIBHOTO LUIuHApa U cdeppl. CBOOOIHAS KOHBEKIUS B
3aMKHYTBIX 00beMax; TeIionepeiaya Yepe3 MpoCiIonKy.

TennmooOomen npu (pa3oBBIX MpeBpalIeHusIX. MaTeMaTH4ecKoe ONMMCAHNE W MOJICITH
nByX(a3HbIX cpell. YHHUBEPCATBHBIE YCIOBHS COBMECTHOCTH Ha MEX(a3HBIX TPaHUIIAX.
CrneunanbHble YCIOBUS COBMECTHOCTM JUIA MPOLECCOB TEIIO- M MaccooOMeEHa.
HepaBHoBecHOCTh Ha MeX(a3HBIX FPAHUIAX, KBA3UPABHOBECHOE MPUOIMKEHUE.

[InenoyHas u KarnejbHas KOHJeHcalus. TermooOMeH Mpu MJICHOYHOW KOHICHC AU
Ha BEPTHUKAJIbHOW MOBEPXHOCTHU: penieHne HyccenbTa, aHaIu3 OCHOBHBIX JIOMYIICHUN.
Konnencanus Ha NOBEPXHOCTH TOPU3OHTaNbHOTO ImiuHApa. KoHumeHcanus
IBIDKYyLIErocs napa. KauecTtBeHHbIE 3aKOHOMEPHOCTH KalleJIbHOW KOHJICHCAIUU.

Kunenune xuakocTeil. YcCIOBHsS 3apOKI€HHUS TApOBOrO 3apojiblllia B 00beMe
NEPErpeTOn )KUIKOCTU U Ha TBEPI0M MOBEPXHOCTH HarpeBa. OCHOBHbBIE 3aKOHOMEPHOCTH
pocTa M OTpbhIBa MapoBBIX My3bIpbKOB. «KpuBas kunenus». TemnooOMeH mpu
My3bIPHKOBOM KHUIIEHUU B OOJIBIIOM 00BEME, TEINIOOOMEH MpPH IUIEHOYHOM KHUIICHHUH.
Kpusucel kunenus B 007I6110M 00BEME.

Pexxumbl  TedeHus nAByX(a3zHbBIX TOTOKOB B TpyOax. XapakTep HW3MEHEHHUs
CpeIHEMACcCOBOM TeMmepaTypbl JKUAKOCTH, TEMIIEpaTypbl CTEHKH, PaCXOJHOIO
MacCOBOTO MapOCOAEPKaHUs MO JUIMHE 00orpeBaeMoro kKaHaia. KumeHue >KHIKOCTH,
HEJIOrPETOM 10 TeMIepaTyphl HachillieHus. Kpu3uc TemiooTaauu mpu KUMIEHUH B TpyOax.

CoBMecTHBIE TIPOLIECCHI TEMJIO- M MaccorepeHoca. OOmas XapakKTepucTuka
npoleccoB mnepeHoca maccel u dHepruu. CoctaB cmecu, nudPy3nOHHBIE MOTOKH,
koahunment nuddysuu. [lepeHoc sHEprun U UMMyIbCa B CMECH.

AHanorus mpoleccoB TEIIO- U MaccooOMeHa. PacueT MHTEHCHBHOCTU TEpeHoca
HHEPTUU U MACChl KOMIIOHEHTA MPU YMEPEHHBIX M BBICOKMX CKOPOCTIX MAacCOOOMEHA.

Termo- wu  MaccooOMeH mpu XUMHUECKMX TpeBpamenusx. JAuddysus,
COITPOBOXaeMasi TOMOT'€HHOU MJIM T€TEPOT€HHOM XUMHUECKOU peakuuent. [Iponeccel Ha
MMOBEPXHOCTH TeJIa, 00TEKAEMOTO TUIIEP3BYKOBBIM MTOTOKOM Ta3a.

CyOnumanusi MOBEPXHOCTH TeJla, 00TEKaeMOro BBICOKOTEMIIEPATYPHBIM Ta30BBIM
notokoM. Koadduiment akxkomomanuu. 3aBUCUMOCTh CKOPOCTH CyOJIUMAIMu OT
TEeMIIepaTyphbl HOBEPXHOCTH TEJIA.

TenmooOmen uznydeHueM. OCHOBHBIE TIOHATHS W 3aKOHBI u3nydeHus, [Ipupona
u3nydeHus. VHTerpanpHas U CHOEKTpajdbHas IUIOTHOCTH TIOTOKA  M3JIy4YCHUS.
[TornomarensHas, oTpakaTeiabHasi U MPOITyCKAaTeNbHAsl CIOCOOHOCTH Tesl. AOCOIOTHO
YEpHOE TEJNO.

3akons TerioBoro manydeHus (Ilnanka, Buna, Credana — bonpiimana, Kupxroda,
JlamGepra). znyuenue peaibHBIX Tell. PaguanimoHHbie CBOMCTB PEaIbHBIX MaTEPUAJIOB.

TemooOMeH wu3MyuyeHMeM B JAMATepMHUYHON cpene. [‘eomerpus wu3mydeHus
(JlokanbHBIE M CpeAHHE YIJIOBble KOA(PPUIIMEHTHI). 30HANBHBIA METOJ pacyuer
TEMI000MEHA B CUCTEME TEJ, Pa3/IeJICHHBIX IPO3PAYHON CPEIOi.



TernnooOMeH U3MydYeHHEM B MOIVIOMIAIOIIMX M M3JIyYaOIuX cpefax. Mzmyuenue u
norjomeHre B razax. OCHOBHOM 3aKOH IIEPEHOCA SHEPTUM U3JIYyYEHMS B M3Iydarollle-
nornomaronei cpene. CoOCTBEHHOE M3TyueHue rasa. MeTopl pacuera TenjaooOMeHa.

3. OcHOBBI pacyeTa TeNmJI000MEeHHbIX ANNAPATOB W CPEACTB TEIIOBOH 3aIIUTHI

CoBpeMeHHbIE  TEIUIOOOMEHHBIE  CHCTEMBI:  IIApOr€HEpaToOpbl  TEIJIOBBIX
ANEKTPUYECKUX CTAaHUMWW, SACPHBIE SHEPreTHUYECKUE DPEAKTOPbI, KaMepbl CTOpaHUusd
paKeTHBIX JBHUraTesel, OJJaHKeT TEPMOSACPHOTO peakTopa. TemmooOMeHHbIe annapaThl:
PEKYIIEpaTUBHBIE, PETEHEPATUBHBIE, CMECUTEIIBHBIC.

VYpaBHeHus TemioBoro Oananca u remionepenadu. CpeHuil TeMnepaTypHblid Hamop.
Pacuer noBepXHOCTH TemI000MEHA, KOHEYHOM TeMIEepaTypbl TEMIOHOCUTENEe. OCHOBBI
THJPAaBIMYECKOTO  pacdyera  TEIIOOOMEHHMKOB. OnpeneneHue  MOILHOCTH,
3aTpauyuBaEMOM Ha MIPOKAYKY TEIUIOHOCUTEIIEH.

OcobeHHocty BbIOOpa CPEICTB U METOAOB TEIUIOBOM 3amuThl. Crioco0 TemioBon
3aIUThl OT KOHBEKTHUBHOI'O U COBMECTHOTO (KOHBEKTHBHO-IYYHCTOI0) HarpeBa.

[Tponukaromee oxnaxnaeHue. OPdext BayBa. TemnooOMeH Mexay MOPUCTOM
MaTpuLed U QUIBTPYIOLIUMCS OXJIaIUTEIIEM.

4. TemutornapaBaudecKue Mpouecchbl B JHEPreTHYECKUX YCTAHOBKAX U MeTOAbI
X UHTeHCUPUKAIUT

TennooOMeH B 3leMEHTaX  TEPMOSAEPHBIX  PEAKTOPOB B YCJIOBMSX
BBICOKOMHTEHCUBHBIX TEIUIOBBIX IOTOKOB. TemmooOMeH U TruapoJMHAMUKa B
TEIUIOBBIAEISAIOIUX COOPKAX AIEPHBIX PEAKTOPOB HOBOT'O MOKOJIeHUs. UHTeHcupukanus
TEMI000MeHa NPH KOHJICHCALIUU N1apa Ha TOPU30HTAIBHBIX U BEPTUKAIbHBIX TPyOax.

TennooOMeH npu CTPyHHOM HATEKAHWU TETUIOHOCHUTEIS HA CTEHKY. TerniooOMeH H
TUAPOJAMHAMHUKA B TIOPUCTHIX BCTaBKax. TemiooOMeH W TMApOJuHAMUKA TIPU KUTICHUU
HEJIOrPETOM BOJIbI B KAHAJIAX MAJIOr0 pa3mepa.

XapakTepuCTUKU  TEIUIOOOMEHA TMpU  KUIEHWM HAHOXHUJIKOCTEH. MeToapl
MoIM(UKALMK TOBEPXHOCTHU TerioooMeHa. Kunenne Ha mOBEpXHOCTH € pesibeoM.

Metonpl WHTEHCU(HKAIIMK TEII000MEHa B BBICOKOA((HEKTHUBHBIX KOMIAKTHBIX
TEMJI000MEHHBIX anmaparax. BiusHue BUTHIX TPyO, TYHOK U HaKaTKU Ha TEIJIOOTAAdy,
TUIPABINYECKOE COMPOTUBIICHUE U OTJIOKEHUS B TeII00OMeHHUKaxX. MHTeHCupukaims
TEMI000MeHa IpU 00TEKaHWU TOBEPXHOCTH BHICOKOTEMIIEPATYPHBIM ITOTOKOM rasa.

VY coBeplIeHCTBOBaHUE TEPMOCTAOUIM3AaTOpa KPYTJIOTOAUYHOIO ACHCTBUS 32 CUET
uHTeHcu(UKauu  TeriooOMeHa B ero  ucmnapurene.  Mcmonb3oBaHue B
TEPMOCTAOUIIN3ATOPE KPYIJIOTOJIMYHOTO JICUCTBUS TEPMOIJIEKTPUUYECKOTO MOIYJIS.
TpeOyembie xapakrepuctuku TK]] 11st yC10BHil BEUHOMEP3IIBIX TPYHTOB.

Metonpl uHTEHCHU(UKAIIMU TEIUIOOOMEHa B HUCHApUTENSIX. BiusHHEe mOpUCTOTro
MOKPBITUS HA TEIUIOOTAA4y MPU KUIIEHHH B YCIOBUSIX NMOHWXEHHBIX JaBJICHUU U
MacCoBbIX ckopocTeil. UHTeHcnuKkaims Temioo0MeHa B CIIUPATIbHBIX TPyOax.

TenooOMeH U TUAPOIUHAMUKA MIPH JI0- U CBEPX3BYKOBOM OOTEKaHNUU TOBEPXHOCTH
¢ myHkaMu. OXJIaXJE€HUE HArpeThIX TeJl B HAHOKUJIKOCTAX. BiausiHre MUKPOMOPUCTHIX
MOKPBITUM HA XapaKTEPUCTUKU OXJIAXKICHUSI HATPETHIX TEIL.



5. CoBpeMeHHbIE€ MeTO/IbI HCCJIeT0BAHMS TEIUIO(PU3NIECKUX CBOMCTB BellleCTB

Kiaccudeckue coBpeMeHHBIE CTallMOHAPHBIE METOJIBI MCCIEA0OBaHUA KO3 dUITEHTA
TETJIONPOBOTHOCTH, U300apHON U U30XOPHOM TerIoeMKocTu. MeToibl nosydyeHus P-V-
T nmaHHBIX B HIMPOKON 00JACTH MapaMeTpoOB, BKIIOYAs KPUTUUECKYHO TOUKY. MeToabl
U3MEPEHUSI CKOPOCTH 3BYKA.

MeTtonbl peryjasspHOrO U MOHOTOHHOTO PEKHMOB M UX MPAKTUYECKas peanu3aius.
JlnvHaMHu4YecKHe METOAbl M3MEPEHUS] TEIUIOEMKOCTH, TEMIIEPATypPOIPOBOJHOCTH U
TETUIONPOBOAHOCTH MaTepruaioB. KOMILIEKCHbIE NTMHAMUYECKUE METO/IBL.

OcoOeHHOCTH TIOBEICHMS BEIIECTBA NMPU HMITYJIbCHOM TEIJIOBOM BO3/ICHCTBUHU.
MeTonpl, MCHONB3YIOIIME  HMMITYJIbCHBIM  HAarpeB  MNPOBOMSIIMX  MaTEpPUATIOB
BJIEKTPUYECKUM TOKOM. MeEToAbl C JIa3€pHBIM JIOKAIBHBIM HMMITYJIbCHBIM HAarpeBOM.
MeTobl U cpeCTBAa U3MEPEHUS OBICTPOU3MEHSIOITUXCS BEICOKHUX TEMIIEpaTyp U APYTUX
IIapaMEeTPOB B UMITYJIbCHOM SKCIIEPUMEHTE.

Jucniepcabie  Marepuaibl. DakTopbl, BIMAIOIIME HAa CBOMCTBA. MeETOABI
ucciaeqoBaHuss  d(PQPEKTUBHBIX  CBOMCTB  JHCHEPCHBIX  MarepuajioB.  MeToabl
WCCJIEIOBAHUSI CBOMCTB MaJIbIX KOJIMYECTB MaTepuaioB. McciienoBaHue CBOWCTB TaKUX
MaTepuaoB, Kak TpadeH. Tenmnon3onsaiuoHHbIe MaTeprajbl, METOJbI HCCJIEIOBAHUS
CBOMCTB. METO/IbI MCCIIEOBAHUS arPECCUBHBIX MATEPHUAIIOB.

[IpuMepbl OTEUECTBEHHBIX U 3apyOEKHBIX C, A- KaJOPUMETPOB, BUCKO3UMETPOB,
MbE30METPOB, TUPOMETPOB U TEpMOTpadoB.

6. IlnnaMmuka MHOro¢a3HbIX CHCTEM

Martematuyeckoe onucaHue M Mojenu AByX(dasHbix cucteMm. KommyecTBeHHBIE
XapaKTEPUCTUKU JBYX(a3HBIX TIOTOKOB W PEXKHUMBl TEYCHHUS B BEPTUKAIbHBIX,
TOPU30HTAIBHBIX M HAKJIOHHBIX KaHamaxX. OmnpeleneHue TPaHUll PEKHUMOB TEUEHUS.
['unpaBnuyeckoe compoTUBIICHHE IBYX(a3HBIX MOTOKOB KBA3UTOMOTE€HHOU CTPYKTYPHI.
KonbrieBbie aByx(dasHbie TeueHHA. DMIUPUUECKHE METOJbl pacdyeTa JBYX(ha3HBIX
IOTOKOB.

Metonpl MHTEHCU(UKAIIMN TETUIOOOMEHA MPU KOHJEHCAIIMU Tlapa W Mapora3oBOM
cmecu. KonmeHcanuss mapa Ha OpeOpEHHBIX TpyOax: MEXaHW3M HHTCHCU(DUKAINH
TeriooOMeHa, pacdeT K03 OUITMEHTOB TEIUIOOTAAuH.

TenmooOMeH Mpu KaneJlbHOW W TICEBIOKANEIbHON KOoHAeHcaluu. TermnooOMeH u
TUIPABINYECKOE COMPOTUBIICHUE MPU KOHJIEHCALIUU JIBHXKYIIETOCs 1Mapa B OpeOpEHHBIX
TpyOax. Meroabl HHTEHCU(UKALIMK TEIJI000MEHa MPU KUIIEHUH KUIKOCTH B OOJIBIIOM
00beMeE U B YCIIOBUSIX BBIHYKJIEHHOT'O JIBUYKEHUS B TpyOax.



OcHoBHas1 JuTepaTypa

1. Kupwinun, B. A. Texauueckas TepMonHaMuka : yaeOnuk / B. A. Kupumiun, B.
B. Crrues, A. E. llletinmmna. — Mocksa: M3narensckuii om MOU, 2022. — 502 ¢. —
ISBN 978-5-383-01507-0.

2. Anekcannipos, A. A. TepMmoarHaAMUYECKHE OCHOBBI ITUKIIOB TEIJIOIHEPTETHUECKUX
YCTaHOBOK : yueOHoe mocooue / A. A. AnekcanapoB. — MockBa: M3gatenbckuit JoM
MDU, 2022. — 158 c. — ISBN 978-5-383-01486-8.

3. Aros, B. B. Terutoobmen B oHOMa3HBIX cpeax ¥ mpu (Pa30BbIX MPEBPAIICHUIX :
yaeOHoe mocodue / B. B. fIroB. — Mocksa : U3natensckuii mom MOU, 2019. — 542 c.
— ISBN 978-5-383-01386-1.

4, ['puropees, b. A. TermomaccooOMmeH : yueOHuk / b. A. I'puropses, @. @. IBeTkoB.
— Mocksa : U3zparensckuii njom MOU, 2021. — 562 ¢. — ISBN 978-5-383-01475-2.

5. 3a1auyHuK O TEIIOMAacCcOOOMeHy: yueOHOe TocoOue JTsl By30B 0 HAINIPaBJICHUIO
140100 "Temnosuepretuka" / ®@. @. [iserkos, P. B. Kepumos, B. 1. Benuuko . — 3-e u3s.,
crep . — M. : Uzn. nom MBH, 2010 . — 196 c. - ISBN 978-5-383-00468-5 .

6. Mexanuka AByx(}a3HbIX CUCTEM : yueOHOE 1mocoOue s By30B MO HAIPaBJICHUIO
"Texunueckas ¢puzuka" / JI. A. Jlabynmos, B. B. fros . — 3-e u3 ., nepepad. u gom . — M.
: U3parensckuit nom MDOU, 2022 . — 384 c. - ISBN 978-5-383-01229-1.

7. Ku.2: TeopeTndyeckre 0CHOBBI TEIUIOTEXHUKHU. TeIOTEXHUUECKUI SKCIEPUMEHT /
A. A. Anekcanapos, u ap. ; O6ur. pen. A. B. Knumenko, B. M. 3opun . — M. :
Usnarensckuii nom MOU, 2022 . — 564 c. - ISBN 978-5-383-01169-0.

8. Ku.4 : TlpombiinenHas Terio3HepreTika u remiotexuuka / b. I'. bopucos, u ap.
; Oom. pen. A. B. Knmumenko, B. M. 3opun . — M. : U3gatensckuii mom MOU, 2022 . —
632 c. - ISBN 978-5-383-01171-3.

Q. BBeneHue B MEXaHUKY KHAKOCTH: yueOHOE OcoOUe JIJisi BYy30B 110 HANPABJICHUSIM
"Texauueckas ¢usuka", "Termnosnepreruxa” / E. I1. Banyesa, B. I'. CBupumoB . — 3-¢
u3M., nepepad . — M. : I3a. mom MOU, 2022 . — 227 c. - ISBN 978-5-383-01566-7.

10. MexaHuka HEC)KUMAEMbIX M CKUMAEMbBIX >KHJIKOCTEH : YYEOHHMK ISl BY30B TIO
HalpaBlIeHHIO0 "DHeprernueckoe MammHocTpoeHue" u  "TemnmosHeprethka H
terotexauka" / A. E. 3apsakun . — M. : U3n. nom MOU, 2014 . — 590 c. - ISBN 978-5-
383-00903-1.

11. TennomaccooOMeH B AIEPHBIX YHEPTETUUECKUX YCTAHOBKAX : yueOHOe mocobue
JUTSI By30B MO CIIEIMATILHOCTH " ATOMHBIE 3JIEKTpUYECKHe cTaHuuu U yctaHoBku" / I1. JI.
Kupumnos, I'. I1. Borociosckas . — 2-e usn., nepepad . — M. : Dueproaromusaat, 2008 .
— 256 c. - ISBN 978-5-86656-210-7 .

JdonosiHMTE/ILHAA JIUTEPATypPa

1. Crnosxxnple TepmoauHamudeckue cuctemsl / B. B. Cerues . — 6-¢ uzm., gom . — M. :
Wzn. nom MBU, 2022 . — 296 c. - ISBN 978-5-383-01329-8.
2. CucrtemMHbIe METOJBI pacyeTa KpaeBbIX 3a/lad TEIJIOMACCOIepeHoca: MpsSMbIe U

oOpaTHbIC 3aJ]a4 HECTAIMOHAPHOM TETUIOMPOBOIHOCTH M TEPMOYIIPYTUX HAIPSIKCHHH.
IMunponnaamuika 1 TermIooOMeH B KaHaiax cioxHoro npodwus / I1. B. Ioit . — 3-e u3n.,
nepepad. u gom . — M. : U3zn-Bo MOMU, 2005 . — 568 c. - ISBN 5-7046-1296-2 .



3. TemnnoBbIe POIIECCH B HAHOCTPYKTYpax : yudeOHOe TocoOue i By30B IO KypcaMm
"TeruioBble  Mporecchl B HaHOCTpyKTypax', "[IpoOiemMbl ©  HEPCHEKTHBBI
HaHORHEPTeTUKH", "DU3NKO-XUMUSI HAHOYACTUI] 1 HAHOMATEepHUaioB", IO HAMPABICHUIO
"Snepuas sHepreTuka u Teroduszuka” / A. C. Imutpues, Hau. uccnen. yu-t "MOU" . —
M. : Uzn. nom MOU, 2017 . — 303 c. - ISBN 978-5-383-01197-3.

4, C.Cemnos, 10.A . Ky3ma-Kuura // I'magponunamuka U TEII000MeH NMPU KUIIEHUU
BOJHBIX pacTBopoB. M3aatenwckuit njom MOU, 2007. 164 c. ISBN: 978-5-383-00111-0.

S. [lomoB W.A., MaxsnoB X.M., I'ypeee B.M. ®Ousnueckue OCHOBBI U
MPOMBINIUICHHOE TPUMEHEHNE WHTeHCH(UKAIMU TeruoooMeHa: HMuaTeHcupukams
teroooMena: MoHorpadus / mox oom. pen. FO.®. ToptemmoBa. — Kazaue: Llentp
MHHOBAIMOHHEIX TexHonorui, 2009. — 560 c. ISBN 978-5-93962-383-4.

6. TennooOMeH B SE€pPHBIX APHEPreTUYECKUX YCTAHOBKAX : ydyeOHOe mocoOue ajis
BY30B 10 cnenuaibHocTsIM "Temnodusuka" u "ATOMHBIE SJEKTPUUECKUE CTAHIUU U
ycraHoBKku'" HamnpasiieHus "Texuudeckas ¢usuka" / b. C. [leryxos, JI. I'. I'enun, C. A.
Koganes, u ap. . — 4-e¢ u3z., nepepad. u gon. — M.: U3zn-Bo MDOU, 2025 . — 548 ¢. - ISBN
978-5-383-01746-3.
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