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[Tporpamma y4ebHON AUCIMIIIHHEL CrericeMHHap 110 HAY4HO-HCCIEIOBATENLCKON
pabote (HHP)

Ha3BaHHC JHCLMIUTHHBI

coctaBneHa ¢ yueroM denepalbHOro rocyaapcTBEHHOIO 00pa30BaTeNLHONO CTaHAApTa
BBICIIEro 0Opa3oBaHuA HanpasieHus nmoarotosku 16.04.01 Texuudeckas (usnka, yTBepiIeHHOro
npukasoM Munuctepersa 00pasoBanus i Hayku Poccuiickoit Denepaunu ot «21» HosOpa 2014 r.
No 1486;

Ha  ocHoBaHumH  locymapcTBeHHoro  o0pa3oBaTeNIbHOTO  CTaHJapTa  BBICIIETO
npodeccuoHansHoro obpasoanus [Joueuxoit Hapommoit Pecnybmukun ([OC BIIO JTHP)
Hanpasnenus noaroroBkn  16,04.01 Texuwmueckas (H3MKA, YTBEPKAEHHOIO  IPHKA30M
Munucrepcrsa obpasosanus v Hayku JIHP ot «16» mas 2019 r. Ne640;

IMopaaka opraHm3anuu ydyeGHOro mpouecca B 00pa3oBaTENbHBIX OPraHU3ALUMAX BBICIIErO
nmpoeccuonansHoro obpasosanns Jonenkoit Hapoauoi PecnyOnMKku, YTBEPKIEHHOTO MPHKa30M
Munuctepersa obpazopanus 1 nayku JIHP Ne 1171 ot «10» Host6pst 2017 1.;

yueGHOro IUiaHa H OCHOBHOH 00pa3soBaresbHOM NMporpaMMbl MarHCTPATyphl, HANpPABICHH
noarotoBkn  16.04.01 Texunueckas ¢Qusnka, paspaboranubix B I'OY BIIO  «Jloneukuit
HAIHOHANILHEIH YHHBEPCHTETY.

Pazpabotunk:

[Tpodeccop kadeaps! Ppn3HKH HEPABHOBECHBIX MPOLIECCOB, / /.;,
MeTpoJioriy 1 skomorun um. M.JI. IToexa ;

-,

% Henonexnn & .B.

[TporpaMma y4eOHOH MMCUMIUIMHBL yTBEpXKAeHa Ha <aceranud Kadenpsl (QH3HKH
HEPaBHOBECHBIX IPOIIECCOB, METPOJIOrHH U 3KoJorud uM. ML.JI. [Toexa

ITporokon Nel7 ot «02» anpesns 2020 r.

, 7,
3asenyrommii kadenpoi p 2
' - 4 Benoycor B.B.

[Tporpamma yueOHOM AMCUHILIHHBL 0100peHa yqeﬁuo—mem:ﬁecxoﬁ KOMHCCHEH (QHu3HKO-
TEXHHYECKOTo (akynbTeTa

[Tpotoxon Ne 5 ot «15» anpena 2020 r.

[Tpencenarens yaeOHO-METOAHYECKOI
KOMHCCHH (DU3HKO-TEXHUYECKOTO (hakynbTeTa = /
o Korenko B.H.




1.  OBJIACTH IPUMEHEHHS U MECTO JUCHHUILIMHBI B YHEBHOM ITPOLIECCE

Jluctumumana «CrieliceMuHap no HaydHo-HccaezoBatenbckoi paGore (HUP)» smnsercs
4acThi0 y4eOHOro MJlaHa 10 MOArOTOBKE CTY/eHTOB-MaruCTpoB 110 crenHanbHOCTH «TexHuueckas

u3HKa).

OcHOBY JaHHOW JMCIMIUIMHEI BKJIOYAKOT 3HAHMS 10 JMCLMIUIMHAM, KOTOpbIE ObUIM
TMOJIY4EHBl CTYACHTOM paHee B YHHBEpcHTeTe Takde Kak: «Bpicmas maremaTuka», «Dusukar,
«Maremarudeckas Qusukay, «[Ipomeccsl mepeHoca B CIUIOIIHBIX cpefiaxy, «UHCiIeHHBIE METOMIEI

TexHudeckoi husuxmy, «IIpuknanHas MexanuKa»,

3HaHus M yMEHHMs, NpUOOpETEHHBIC NMPU OCBOCHHH NAHHON IHCLMIUIHHBI, PEaTH3YIOTCS
CTYCHTOM [MpPH H3YYEHHH IMOCHENYIONMX JACUMIUTHE ydeOHOro IiIaHa H I[POXOXACHHH

rocyaapCTBEeHHOH HTOrOBOM aTTeCTALHH.

YueOHO-METOAMYECKHE MaTepuanbl paspaboTaHbl B COOTBETCTBHH ¢ TpeGoBaHMAMM
TocynapcTBeHHBEIX 00pa3oBaTeNbHBIX CTAHAAPTOB BHICHIEr0 NPO(ECCHOHANBHOr0 00pa3oBaHus H
OcHOBHBIX 00pa30BaTENBHLIX MPOrpamMM 110 HamparieHusM noarotoBku 16.04.01 «Texnudeckas

(uznkay.

2. CTPYKTYPA JUCHHILIHHBI

Xapaxmepucmura yuebHoll Oucyunaunbl

Hanpanneune MNOArOTOBKH

16.04.01 «Texuuueckas GH3MKa»

Marucrepckas nporpaMma

CospeMeHHbIe Mpo0aeMbl TYpOYICHTHBIX

TeYCHHH H TEIIOMAaCCONEPEHOCA B TEXHHYCCKUX

TIPHJIOKESHUSIX
O0pasoBarteIbHas IporpaMma aKaJieMHIecKas MarucTparypa
Kpanuduxanus MarucTp
KonuuecTBO conepikaTenbHbIX MOAYICH 6(15)

Jucuuninnaa 6a3oBoii / BApHATHBHOMN YacTH
00pa3opaTenkHON MporpaMMBl

JIMcuMIIMAA BAPHATHRHON YacTH

®opmut korTposs (MK, 3k3aMeH, 3a4eT)

3auer B 1,2,3 cemectpe

T oyHas (popma 3aounas hopma
o0yueHHs 00yIeHHS
KonuyecTBo 3a4eTHBIX eAHHNL (KPEAUTOR) 6 6
"o/ TOATOTOBKH 1,2,3 1,2,3
| Cemectp 123 1.2.3
| KonmmyecTBO Yacos 216 216
- JICKIIMOHHBIX
- [IPAKTHYECKHX, CEMHHAPCKUX 92 18
- 1abopaTopHBIX
- CaMOCTOATENIBEHOH paGoThI 124 198
B T.4. HHAHBHIYATbHOE 3aaHHe
HegenpHoe KOJIHYECTBO YacoB,
B T.9. QY AHTOPHEIX 92 18

3. ONUCAHUE JUCHHITIINHBI

ge:m H 3a1avu

Mean u 3apaun: GopMmupoBanne y OyAyLWIHX CHEHHATHCTOB TEOPETHYECKHX 3HAHME H
[PaKTHYECKUX HAaBBIKOB II0 HCHOJIL30BAHHIO COBPEMEHHOrO IIOAXOAA K pEIICHHIO 3aj1a4
IPaKTHYECKOW IHAPOAHMHAMUKA M T'MAPABIHKH, a TAaKKe B OONACTH TEPMOJHHAMUKH, OCHOBHBIX
3aKOHAX TEMJIOMAaCCONepPeHoca H MPOLeccax, HCMONb3yeMbIX B IIPOMBILITIEHHOM IPOU3BOJICTEE.




CTYIIGHT JOJDKCH 3HATh TAaKHUE pa3Aaciibl MATEMATUKH, KaK OCHOBLI I[I/I(i)(i)epeHHI/IaHI)HOFO u
HHTCIPAJIbHOI'O UCUUCIICHUA, YMCTb pa6OTaTB C Q)YHKHHHMI/I O,HHOﬁ " IBYX NICPCMCHHBIX.

OcHOBHbBIE 32124 AUCHHUILIMHBI:

- omiageHue GyHIAMEHTAILHBIMU 3HAHUSIMU B O0JIACTH (DU3HUKH CIUTOIIHBIX CPEI;

- (opMupoBaHHEe HOBOTO HAyYHOTO MHPOBO33PEHUS, Oa3UPYIOUMIETOCS Ha OCHOBHBIX
uaesX (PU3MKH CILIOIIHOM CpeJIbl;

- 3HAKOMCTBO C OCHOBHBIMH IPEICTABICHUSIMH HCIOJIb30BAHUS TCH30PHOTO aHalu3a s
peICHUA 3a1a4 riJpOANHAMHNKHN

- YCTaHOBJICHHE CBSI3H MEXKIY pPacCMaTPHUBAEMOW TEOPHEW M BO3MOXKHOCTBIO CO3JIaHHS Ha ee
OCHOBC IMPAKTUYCCKUX TCXHOHOFHﬁ;

- HayuYuThCcS  TOJIb30BAThCSl  OCHOBHBIMH  3aKOHaMH  TEPMOJIWHAMHKH,  CIIOCOOaMHU
npeoOpa3oBaHUs SHEPTHH;

- — OCBOUTH OCHOBHBIC METOJbI pacdeTa TEPMOIMHAMHUYECKUX IPOIECCOB (B TOM YHUCIIE
Ta30BbIX HOTOKOB), C IMpUYUHaAMU MMOSABJICHUSA BI/I6paIII/II/I " 11ryma,

- — OCBOUTH OCHOBHBIC METOJIbI pacueTa TEIJIOBBIX MIOTOKOB IPH KOHBEKTHBHOM (CBOOOIHOM
U BBIHY/IEHHOM) U JTyYUCTOM TEIUI0O0OOMEHE, C OCHOBHBIMHU MY TSIMU CO3JaHUSI KOM(POPTHBIX
YCIIOBHIA U CITOCOOBI 3aIIUTHI OT YPE3MEPHOTO TEILIOBOTO M3JTyUCHHUS.

TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AUCHHUILIMHBI:

[Ipouecc M3yuyeHUs: TUCHUIUIMHBI HANpaBiieH Ha (OPMUPOBAHUE BJIEMEHTOB CIEAYIOIIUX
komnereHiMii B cootBeTcTBUUM ¢ ['OC BIIO mo BhllIeyka3aHHOMY HAampaBJIEHUIO HOJATOTOBKU
(mpodmitro):

-00ugekynomypuuix (OK): TOTOBHOCTBIO K aKTUBHOMY OOILIEHHMIO B HAYYHOH, MPOU3BOJCTBEHHON U
COIMATILHO-O0MIECTBEHHON cdepax JesATCIbHOCTH, CIOCOOHOCTRIO CBOOOJTHO TOJIE30BATHCS
rOCYJJapCTBEHHBIM W MHOCTPAHHBIM S3bIKaMM Kak cpeacTBoM jenoBoro oomenus (OK-3);
CHOCOOHOCTBIO K OpraHU3aliy HayYHO-UCCIEeI0BATEIbCKIX U HAyYHO-TIPOU3BOJCTBEHHBIX PaldoT U
YIPaBJIEHUIO KOJUIEKTUBOM, TOTOBHOCTb OLIEHUBATh KaueCTBO pe3ysbTaToB AedrenbHocTu (OK- 4);
- npogpeccuonansupix (IIK): xputTudeckoMy aHajdu3y COBPEMEHHBIX NpOOJeM TEXHHUUYECKOU
(Gu3uKN, NMPOCTABIECHUIO 3a/7ad U pa3paboOTKe MpOrpaMMbl HCCIEIOBaHMS, BBIOOPY aJE€KBATHBIX
CHOCO0OB M METOJIOB PELICHHS AIKCIEPUMEHTAIBHBIX U TEOPETHYECKUX 3ajad, WHTEpPIpETaliH,
MIPEICTABJIICHUIO U IPUMEHEHUIO MOTyYeHHBIX pe3yiabTaToB (I1K-5);

CaMOCTOSITEIbHOMY ~ BBITMOJIHEHHIO  (DU3UKO-TEXHWYECKMX  HAYYHBIX  HMCCICIOBAaHUU  JUIs
ONTUMU3ALMH NTapAMETPOB O0BEKTOB U MPOLECCOB € UCIOIb30BAHUEM CTAHAAPTHBIX U CIEIUATBHO
pa3paboTaHHBIX HHCTPYMEHTAIBHBIX U porpaMMHBIX cpencts (I1K-6);

OCBOCHMIO M TPUMEHEHHUI0 COBPEMEHHBIX (U3UKO-MAaTEMaTHUYECKUX METOAOB U METOOB
UCKYCCTBEHHOTO HWHTEJUIEKTAa JUIS peIIeHus Mpo(ecCHOHANBHBIX  3ajlad, COCTAaBJICHUIO
MPAKTUYECKUX PEKOMEHJAMK IO HWCIOJb30BAaHUIO TMONydeHHBIX pe3ynbratoB  (I1K-7);
NPECTAaBICHUIO PE3yJbTaTOB HCCIEAOBaHUS B (opMax OTYETOB, pedeparoB, MyOIUKAIMHA U
npe3entanuid (ITK-8).

B pesynbrare nzydeHus AMCUMILINHBI CTYIEHT 10JKEH

3HATh:

OCHOBHBIE  3aKOHbl  TEPMOJMHAMHUKH,  TPUYMHBI  BO3HUKHOBEHHS  Pa3IUYHBIX

TEIIOMACCOOOMEHHBIX MPOLECCOB;

- 3HaTh OCHOBHBIEC BU/IbI TETIJIOBBIX MAIIUH U TEIJIOOOMEHHBIX anlapaToB;

- 0 MecTax M INpPUYMHAX BO3HUKHOBEHMS BO3MOXKHOH ONAcCHOCTH B TEMJIOTEXHUYECKOM
000pyI0BaHUY;

- yMeThb INOJb30BAThCA HaBbIKAMU B 00jacTH AM(QEepeHInanbHOr0 U UHTErpajibHOTO
UCUHUCIICHUS, AHAJUTUYECKOH T'€OMETPUH M JIMHEHHON anreOpbl, YHMCICHHBIX METOIOB
pellIeHNs] ypaBHEHHUI;

- (u3MUYECKMX OCHOB MEXaHHWKH; MOJEKYJSpHOW (PU3MKM M TEPMOAWHAMHKH; MPUHIMIIOB
NPUMEHEHUSI COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOIMM B HayKe M IpeAMETHOU



JIeITeIHOCTHU
3HATh KJIACCU(UKALIUIO KPAeBbIX YCIOBUH; (DU3NYECKUN CMBICI YUCEN MMOA00US;

YMETh pelaTh OJHOMEPHBIE KpaeBbI€ 3aJa4d CO CTAlMOHAPHOW TEIUIOMPOBOIHOCTHIO
MPUMEHUTENBHO K TUIOCKOW, HUINHAPUYECKON U IapOBOM CTEHOK;

peumarbh 3aJayd  CO HECTAIMOHAPHOM TEIUIONPOBOJHOCTBIO B CIy4dae OXJIAKICHUS
HEOTPAaHWYEHHOU MJIaCTUHBI;

pelieHue 3aJaud TeIUIoNepeHoca MpU JIAMHUHAPHOM JIBIDKCHHH JKHJAKOCTH B KPYTJIBIX
TpyOax ¢ y4eToOM JMCCHUIIALINU;

- ypaBHEHUS TypOYyJIEHTHOTO JBMKEHHUS U TEIJIONIEPEHOCA HECKMMAEMOM KHIKOCTH;

- peuieHwe 3aJayd  Ha OOTEKaHHWe TIUIACTHHBI:  MAJOTEIUIONPOBOJHON  JKUIKOCTH,
PHUOIVKEHUN TIOTPAHUYHOTO CJIOSI U BRICOKOTEIUIONPOBOAHOMN KHUJIKOCTH B TIPUOIMIKEHUN
byccunecka;

pelIeHre 3aJadyu TEIUIONEPEHOCAa NPU €CTECTBEHHOW TEMIIEPATYPHOW KOHBEKLIMM JIJISI:
XOJIOJTHOM BepTUKAIHHOU TIACTUHBI U 3aTBEPACBAHM pacIuiaBa B 3aMKHYTOM 00beMa;
pelIeHHE 3a7a4 3aTBEpICBaHUs MOIYPOCTPAHCTBA, 3AIIOJTHEHHOIO MEPETPETHIM PACIIABOM
IpU TIOCTOSIHHOW TeMIiepatrype rpaHuibl (00o0menHas 3anada Credana) U TEIIONEpPEeHOC
pu 00TEKAHUH MOJTYyOECKOHEUHOH TUTACTHHBI METAJUTMUYECKUM PACIIaBOM;

yMeTh:

- WCIONB30BaTh MAaTEMATHUCCKHWU ammapaT, 3HaHWe (QU3NICCKUX CBOWCTB BEIICCTB IIPH
M3YUYEHUU TEPMOJMHAMUYECKHX CBOMCTB BEILECTB U PacyeTe MX IPOLIECCOB; UCIOIb30BAThH
WH(POPMAITMOHHBIE TEXHOJIOTUY TIPH N3YUCHHH €CTECTBCHHOHAYYHBIX AUCIIMILINH;
3a/laBaTh U OOBSACHATH Pa3jMuYHbIE THUIBI TPAHUYHBIX YCIOBUMN; BBIBOAUTH Oe3pa3MepHbIC
ypaBHenus: HaBre-CToKca, TEIIonepeHoca 1 MacConepeHoca;

- pacckazatb 00 00OOIIEHHOM METOJE PEIICHUS] OAHOMEPHBIX KPAeBBIX 3a/1a4 CTAllMOHAPHOM

TEIUIONPOBOJHOCTH MTPUMEHUTEIBHO K MIOCKOU, IUIMHAPUYECKON U IIAPOBOM CTEHOK;

- mpumeHsATh Metoa Dypre npu penieHnu 3aa4 ¢ HECTALMOHAPHOM TEIIONPOBOIHOCTHIO;

- 3anMChIBaTh CUCTEMBI YPABHEHHI MO TEIUIONEPEHOCY U peliaTh TUAPOJUHAMUYECKYIO YaCTh
3aJ1a49M;

pemath 3aJa4d Mo TEIUIONEPEHOCY MpPU TOCTOSHHOW TeMIepaType MOBEPXHOCTH TPYOBI
METOJIOM Pa3/IeJICHUS IEPEMEHHBIX;

pemaTrh 3aJadd IO TEIUIONEPEHOCY NPH NEPUOJUYECKOM H3MEHEHUU TEeMIIepaTypbl
MMOBEPXHOCTH TPYOBbI METOIOM IIpeoOpa3oBanus Jlamnaca;

- BBINOJIHATh MATEMATUYECKYIO MIOCTAHOBKY 3aJa4l TEIJIOMACCONEPEHOCA MPU OTBEPIKICHUHN:
OMHApPHOTO pacijlaBa W CIHTKAa B CJIydae TEPMOKOHIICHTPAIIMOHHONW U CMEIIaHHOU
KOHBCKIIUY,

paccMaTpuBaTh KJIAacc SBJICHUHN TEIUIONEpPeHoca B 00JIaCTAX ¢ MOJBIKHBIMU TPAaHUIIAMH, Ha
KOTOPBIX MPOUCXOIUT MPEBPAIlIEHUE pacIuiaBa B TBEpAO€ Teso (WiIH HA00OpPOT, TBEPIOTO
TeJa B PacIliaB) pemaTh 3aa4y 00 YCTOMYMBOCTH CIIOS )KHIKOCTH, MTOJAOTPEBAEMON CHU3Y;
3aMBIKaTh CUCTEMY YpaBHEHHI MEepeHoca;

dbopMyupoBaTh JIMHEWHBIC, HEIWHEWHBICE W CHCIUAIbHBIC TPAHWYHBIC YCIOBUS IS
MPaKTUYECKHUX 3a/1a4

4. Conepxxanue TMCUUIIMHBI M GOPMBbI OPraHU3anMu y4eOHOr 0 mpouecca

IHopsaakoBeIil HOMeEp U TEMa Kpartkoe conep:xanue TeMbl

Cooeporcamenvutii modyas 1
TemionepeHoc M ero BUAbI

Tema 1. Temnonepenoc mpH | Kputepuanenas ¢opma 3amucH CHCTEMBl ypaBHEHHM
JAaMHUHAPHOM YCTaHOBHBILEMCS | IepeHoca. Pemenne ruapoAMHaMUYECKOM 4YacTH 3aJadu.
JBIDKEHUHM BA3KOW JKUAKOCTH B | PopMynMpoBKa 3a1auu TemioooMena. OnpeaeneHue moss




TpyOax ¢ yueToM JUCCHUITAIIIH.

TEMIEPATypbl BCIEACTBHE JUCCHUMALMU MEXaHUYECKOM
9Hepruu mnotoka. TemonepeHoc NpU  MOCTOSHHON
TEMIEpaType MOBEPXHOCTU TpyObl. Pemienune meromom
pazneneHus IIEPEMEHHBIX. Tennonepenoc pu
MEPUONYECKOM H3MEHEHUHU TEMIIepaTypbl MOBEPXHOCTH
TpyObl. Perenue meroiom npeodpazosanus Jlamnaca.

Tema 2. TemsonepeHoC B 00JacTH
CTaOWIIN3UPOBAHHOTO
TypOYJIGHTHOTO TEYEHHUS KUIKOCTH
B KpyTJoi TpyoOe.

Pemienue mpu MOCTOSIHHOM TO JUITMHE TPYOBI TUIOTHOCTH
TEIUIOBOTO NMOTOKA. TeronepeHoc mpu Te4eHnu cpen ¢ Pr
= [. CBa3p Mexay TEIIooTHaued U  TPEHUEM.
TemmonepeHoc  mpu  TeueHun cpex ¢ Pr> 1
(ManoTemopoBoiHbIe  KuAKOCTH). TemonepeHoc mpu

TedeHUH cpen ¢ Pr<<lI = (BBICOKOTEILUIOPOBOHbBIE
KHUKOCTH).
Tema 3. Temnonepenoc tnpu| TeruonepeHoc npu o0TeKaHUH TUTACTUHBI
O0TEeKaHWW TUIACTHUHBI MaJlo- ¥ | MAJIOTEIUIONPOBOJIHBIMHU JKUIKOCTSIMH. TeIuionepeHoc B

BBICOKOTCIIONIPOBOJAHBIMU

PpacCIluIaBJICHHBIX  MCTAJUIaX. HpI/I6HI/I)KeHI/Ie UacanbHOM

KUJKOCTSMH. xuakoctu. [IpeodpazoBanue CpereHckoro. TerionepeHoc
Mpu  TPOJOJIBHOM o0TeKaHUU  TOJIyOCCKOHEYHOM
IJJACTUHKH METAJTTMYECKOM PACILIABOM.

Tema 4. TennonepeHoc npu Obmas dbopMynupoBKa 3a/1a4nl. [Tpubnmxenue

€CTECTBEHHOM TEMIIEpaTypHON IIOPAaHUYHOTO CJIOA IIPU ECTECTBEHHOM TEeMIIepaTypHON

KOHBEKIUH. KOHBEKUMU. TemymoBas  KOHBEKIHMS  OT  XOJOJHOM
BEPTUKAJIIBHOW  IUIACTUHBI.  PemieHne  WHTErpaJibHBIM

MCTOJOM.




Cooeporcamenvuutii M0o0oys 2
YuciaeHHoe Uccae10BaHue
TEePMOTPABUTALIMOHHO KOHBEKIIMH B JKHIKOM siipe
3aTBeP/IeBAIOIIEro CJAMTKA.

Tema 5. Yncnennoe wuccieqoBaHue
TEPMOrPaBUTALIMOHHON KOHBEKIIUU.

Maremaruueckas  moxens  mpouecca.  Ilepexoxm Kk
MEPEMEHHBIM «(YHKIUS TOKa B BUXPb CKOPOCTH» M K
o0acTH ¢ HENOABWXKHBIMU rpaHunamu. KoHeuHo-
Pa3HOCTHAs aNMpPOKCHUMALMS MaTEMaTUYECKOH MOJEIIN.
AHanus pe3yJabTaTOB YUCIEHHOIO UCCIEA0BAHNS TEIIIOBON
KOHBEKLHUU.

Cooeporcamenvuwtii M0o0oyis 3
YpaBHeHus 6ajiaHca MAKPOKOHTHHYAJIbHOT0
cocTOsIHUS ABYX(a3HOii 30HBI 3aTBepP/IeBAIOLIET0

pacmiasa.

Tema 6. YpaBHeHus Oananca MopenpHOE€  ypaBHEHHWE OamaHca I MaKpOTOYKH
nByXa3zHou 30HBL. YpaBHeHUs HEpa3pbIBHOCTH,

TEIJIONIEPEHOCa,  MAacCcoNepeHoca,  IMepeHoca  BUXPS

CKOpOCTH M (pMIIbTpanuu B 1BYyX(}a3HOM 30HE.

Cooepirrcamenvuutiic. Mooy 4
3akonbl TepMmoaHaAMUKH. OCHOBHBIE
TepMOAMHAMHYECKHe MPoLecchl B ra3ax M napax

Tema 7. IlepBblii 3akoH | BHyTpenusiss sHeprus. Pabora pacummpenus. TemnoTa.
TEPMOJMHAMUKH. AHanuruyeckoe BbIpaXCHHE 1 50):100) 3aKOHa
TEPMOJUHAMUKHU. TEeNI0eMKOCTh ra30B. DHTAIbIIUSI.
Tema 8. Bropoii 3akoH | DHTporusi. OOmas  ¢GopMyIupoBKa BTOPOTO 3aKOHA
TEPMOJIMHAMUKH. tepmoauHamuku. [Ipsamoit ki Kapuo. OOpaTHBIN UK
Kapso.
CooeprcamenvHhulit Mooyne 5
TepmoanHamMHuKa OTKPBITBHIX CHCTEM,
TePMOJAMHAMHYECKHE IUKJIbI
Tema 9. OcobenHocTr | YpaBHEHHE TIEPBOTO 3aKOHA TEPMOJWHAMUKH TS TIOTOKA.
TEPMOJIUHAMUKHU OTKpBITHIX | MIcTeUueHnEe M3 Cy>KMBAIOILErocs CoIjia. 3aKOHOMEPHOCTH
CHCTEM. TeYeHUs Ta3a B coriax u auddysopax. Pacyer mpormecca
HCTEUYEHHUS C IIOMOLIBIO h-s- JUarpaMMbl.
JpoccenupoBaHue ra3oB 1 Napos.
Tema 10. Tepmonunamuueckue| [{uxn KapHo m1s BogsgHOro mapa u ero HegocraTku. Llukn
IIAKJIEL. Penkunna. [lukn mapoKOMIPECCHUOHHOW — XOJOAWIBHOM

ycTaHOBKH. [{MKJI TEII0BOro Hacoca.




Cooeporcamenvhwtii M00yib 6
Temnio -06MeH, -niepeaya, -MPOBOIHOCTh

Tema 11. OcnooBHbele noHATHA| CrOCOOBI rnepenadu TEIIOTHI. KomnuecTBeHHBIE

TEOPHUH TEIJIO00MEHA. | XapaKTePUCTUKH TepeHoca TerioThl. OCHOBHOW 3aKOH

TennonpoBOIHOCTD. TEIUIONPOBOAHOCTH. KoaduImeHT TemionpoBOAHOCTH.
[Tepenoc TEIJIO0ThI TETJIOMPOBOAHOCTHIO npu
CTAIIHOHAPHOM PEKUME.

Tema 12. KonBextusnbii | OcHOBHOU 3aKOH KOHBEKTHBHOT'O TemI000MeHa.

TEIJI000MEH (TEIUI00T/AaYa). [Morpanununeiii  cmoit. [lonsTHe o Merome aHammza
pa3MepHOCTEN U TEOPUHU MTOT00USI.

Tema 13. Pacuernble 3aBucuMOCTH| Temmoorgauda npu BBIHYKJICHHOM IBIDKCHUU

JUIs ompeneneHus Kod(h(UIMEHTOB | TeIDIOHOCHUTENA.  TeruiooTmadya  TMpUH €CTECTBEHHOM

TCILJIOOTAAYH.

KOHBCKIIMH. Tennoomaqa npu MU3MCHCHUHU arpCraTHoro
COCTOsIHHMA BCIICCTBA.

Tema 14. JIyqucTslii TEII000MEH
Temmonepenayva.

OcHoBHBbIE  ompezeneHus. TerooOMeH  H3JIydYeHHUEeM
CUCTeMBI Tel B mpo3pauHoirl cpene. Hcmosb3zoBanue
9KpaHOB Ul 3allUThl OT H3JIydeHus. Temsonepenadya
MEXIY IBYMs KUAKOCTAMH qyepes CTCHKY.
WnuTencudukamus Tterionepenayd. TeruioBas H30JSAIMA.
C0XHBIH TeI000MEH.

Tema 15. TeruiooOMeHHbBIE

anmnaparsl.

Turbl Ter1000MEeHHBIX anmnaparoB. PacueTHble ypaBHEHUSI.




Temarnyeckuii mian

ConepxarebHbIH MOTYJIb 1

Ha3Banus coaepkaTejibHbIX
MOJYJIEH U TeM

KoanuyecTBO 4acos

Ounas ¢opma

3aounasi popma

Ha 0a3e 001Iero cpeaHero

oOpa3zoBaHus
o0pa3oBaHusi

Ha 0a3e cpegHero
npogeccHOHATBHOTO

Ha 0a3e BbICHIET 0
npo¢eccuOHATBHOTO

o0pa3oBaHusi

BCEro

B T.4.

B T.4. B T.4.

B T.4.

JICKIIUH

MIPAKTUYCCKUEC

J1a60paTOPHAbIE

CaMOCTOSTEIbHAS
pabota

WHIWUBUAYAJIbHAA

pabora

BCETO
JIEKIIUH
MPaKTHYECKUE
nabopaTopHbIe
CaMOCTOSTENbHAS
pabora
WHIUBHTy aTbHAas
pabora

BCETO
JEKIUU
MPaKTHYECKUE
nabopaTopHbIe
CaMOCTOSTENTbHAS

pabora

WHIUBUAYAJIbHASA

pabora

BCE€TO

JIEKLUNA

TIPAKTUYCCKHEC

CaMOCTOATCIIbHAA

pabora

WHAWBUIYaJIbHasA

pabota

Tema 1. TennomnepeHoc mnpu
JJAMUHApHOM
YCTaHOBUBIIEMCSI JABM)KEHUU
BSI3KOW JKUJKOCTU B TpyOax c
Y4ETOM TUCCUIALNH.

14

Tema 2. TennonepeHoc B
00J1aCTH CTAaOMITM3UPOBAHHOTO
TypOyJIEHTHOTO TEUCHUS
KHJIKOCTH B KPYTJIOi TpyOe.

14

Tema 3. TennomnepeHoc Ipu
00TEeKaHHH TUIACTUHBI MaJIO-
BBICOKOTCILIONPOBOAHBIMU
KHJKOCTSIMH.

14

Tema 4. TerionepeHoc npu
€CTECTBEHHOH
TEMIIEpaTypPHON KOHBEKITUU.

14

Hmozo no I-my
cooepicamenbHoMy MOOYII0

56

24

32




ConepxaTeJIbHbIH MOIYJIb 2

KoanuyecTBO 4acos

Ounas popma

3aouHas ¢popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeqHero

Ha 0a3e BbICHIET0

npodeccuoHaILHOI0 npogdeccuoHaILHOTO
o0pa3zoBaHus
o0pa3zoBaHusi o0pa3oBaHusi
Ha3Banus coaepkaTejibHbIX B T.4. B T.4. B T.4. B T.4.
MOJYJIEH U TeM
g g | g g 0| 2| g g o | 2|8 |8 o | & 3
o g = c! 2 ° gl 2 4 4 o g 8 2 o g c 4
5 = o o, o S =a 5 = S|l & s | 3|5 = Q S |oc S|l 3s| B E O lg 8| B
g = 1) 15} L= S & 9 S| | B e |sE|8 S o] cl2g|lse| gl E|2|gkg| S¢&
2 = g = = @ ] 2 = < = = @ o 2 = <) = = @ ] 2 =8 o = @ ]
2 = ) 3 Q S 2| 8| = 3O | ¢ 2 5 s |dQ| 5 2| =2E|l8¢| F¢
5} = o, g s = s 5} = o, 2 s S ° = ol 3| =5 5} = 2 s = s
= | ¥ 5 S al| &4 S| 2| & 5&alE e 2| 2| &6 & 8 B 2|58 8
< ta) o) = < ta) o) = < S | & = < o) =
5l & | 2 = ElE| 2 |2 el 8|2 |2 Bl Z | =
3] =) S S S S S K
Tema 5. TennonepeHoc Ipu
JAMHUHAPHOM
YCTaHOBUBIIEMCS JBH>KeHHUH | 14 6 8
BSI3KOW JKUJKOCTH B TpyOax c
Y4E€TOM JUCCUTIAIUU.
Hmozo no 2-my 14 6 3
cooeprrcamebHoOMy MOOYJII0
Coaep:xareJbHbIH MOIYJIb 3
Tema 6. YpaBHeHus Oananca | 14 6 8
Hmozo no 3-m
V1 14 6 8

cooeprrcamebHoOMy MOOYJ1I0
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Coaep:xareJbHbINH MOIYJIb 4

KoauuyecTBO 4acoB

Ounas ¢popma

3aouHas ¢popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeqHero

Ha 0a3e BbICHIET0

00DAZOBANMSE npodeccuoHaILHOI0 npogdeccuoHaILHOTO
P o0pa3zoBaHusi o0pa3oBaHusi
Ha3zBanus cojepaaTelbHbIX B —_— BT BT
MOIYJIel U TeM
D) o] = g (D) o e g (D) 5] = % [} == g
= A =] ) IS ) =] 8 IS 3 =] a IS =] )
el =] 8 g sE | Es|le|=|E|E|8E 5|8 = €| Z|sE|Esle] | B | 85E|Es
[5) = (5] 8“ = O ) [5) = O 8" = o S 5 5 = 3 | = o S 5|o = 8 g 5 S
2 5| = = e | ga| gl 5|z e8| 8dg|galgl 3 5 elgsg|lgelgl 5| ¢ SS | B¢
A Z = < s = & M = S S | 5| @ Z = s |2 8|l =] & = £ES8 | =<
5| E = 52| & & 5| E| & B&|E & 5 E | 2|8 &< o | E o &l aE A
= = Q S & = 5| 2| 9 S ® | = = = 2|9 w| = = = S w | =
s [t < = S| 9 < = s te] < = < S w
& 8 | & = S8l 2° |2 S| §(2° = | 2 =
= = S = = = S = = 5| S = = S =
Tema 7. llepBwlii 3aKoH 14 6 3
TEPMOIUHAMUKHU.
Tema 8.  Bropoit  3akoH 14 6 3
TEPMOIUHAMUKHU.
Hmozo no 4-my
cooeprcamenbHoMy MOOY10 28 12 16
Conep:kareJbHbII MOAYJIb S
Tema 9. OcoOenHoctu
TEPMOJIUHAMUKHU OTKpBITHIX | 14 6 8
CHCTEM.
Tema 10. TepmoIrHaMHUYECKHE 14 6 3
LAKJIBI.
Hmozo no 5-m
V128 12 16

cooepircamenbHoMy MOOYII0
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CoaeprkaTeJIbHbII MOAYJIb 6

KoanuyecTBo 4acoB

Ounas gopma

3aounas ¢popma

Ha 0a3e 0011ero cpeaHero

Ha 0a3e cpejaHero

Ha 0a3e BLICHIET O

npo¢eccuoHATbHOT0 npo¢eccCHOHATBHOTO
o0pa3zoBaHust
o0pa3oBaHust o0pa3oBaHust
Ha3Banus cogep:kaTebHBIX B T.4. B T.4. B T.U. B T.4.
MojyJieil U TeM
D] ] § § () o § ?é () o § § () § cbé
S| 3 e Z S| 2| & = = | % = = | 5 z
o > = = o > = = ==} o > | B <=t o = = =
5 = 5} a, S S 5 s 5 = o | al g = gwb = o Q-O“@“E‘SN 5} S S 5
o = 191 IS g e g E (5 = 2| 5 L & sEel8 = o] o|Eeg|lsEg|l 8| = o] g e S E
Q =1 T = g o 28 21 5] 2| e Fe | 28l =] g ElEgl w8l 2| 2] 2 E2 | &8
“ ~ < o © \\e] > = < o © O I~ = < o © |\e] 7 =~ o e le]
5} = Q. 2 < = ® |5} = o, S SESY 15} = Qg s = o = 2 s SIS
= = o O =" = X ) O & M o = X ) O & A o = X O M o,
2082 |8 2lgl g |3 ElgleTE i g7|E
= = = =
= | B = S| 8 = 518 | E 5 =
Tema 11. OcHOBHBIC TIOHATHS
TEOPHUH TeruiooOMeHa. | 20 8 12
TennonpoBoOIHOCTS.
Tema 12. KOHBEKTHBHBIN 14 6 3
TEII000MEH (TeII00T/Aa4a).
Tema 13. PacueTHbIC
3aBUCUMOCTH | 4 6 3
onpeaeneHuss KO3PPUINEHTOB
TEIJIOOTJAYH.
Tema 14. Jlyuucrerit
TETUI000MEH 14 6 8
Termonepenayva.
Tema 15. TemnooOMeHHbIE 14 6 2
anmaparhl.
Hmozo no I-my 3 44
cooeprcamenbHomy mooyaro | 76
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6. TeMbl NPAKTUYECKUX 3aHATHIA.

Omnpenenenne MIOTHOCTU XKHUIKOIO BEIECTBA.
[Toreps Hanopa pu BHE3AITHOM paCUIMPEHUH KaHaja IPsIMOYTOJBHOIO CEYEHUS
HcTeuenue xxunkoctu u3 orsepctus. Tpyoka [Tuto.
HcreueHne Hec)KMMaeMOoro raza u3 CoIuia.
HcTedeHne ra3a noj BHICOKUM JIaBJICHUEM
OcHOBHbIE TEPMOIMHAMUYECKHUE TPOLIECCH B Ta3aX U Mapax
OnpezneneHue TEMIOTH MapOOOpa30BaHMsI BOIbI
[IepBblii 3aKOH TEPMOJUHAMUKHI
Onpenenenue n300apHOM TEMIIOEMKOCTH BO3yXa
. OcHOBHBIE TEPMOAMHAMUYECKHUE TPOLIECCH B Ta3axX U Mapax
. Onpenenenue nokasaresst aguadaTbl
. TemmmomnpoBoHOCTE Onipeenenne ko3 duinenTa TermIonpoBOIHOCTH H30ISIUN TPYOBI
. KOHBEKTHBHBIN TEIJI000MEH (TEIIO0TAaYa).
. PacueTHple 3aBUCHMOCTH AJ1s OTIpeesieH s KO HUIIMEHTOB TEIUIOOTAaYH
. UccnenoBanue TEmI00TAa4M IPU BBIHYKJICHHOM JIBH)KEHUU BO3JyXa B ITydKe TPYO.

XA W=

— e
DN P W =O

7. Tembl J1a0OPATOPHBIX 3aHATHI.
JlaGopaTopHbIe 3aHATHS HE PEAYCMOTPEHbBI
8. CamocrosiTesibHast padoTa.

CamocTosTenbHas pabota CTYJCHTOB o Kypcy «Cnencemunap Ha
Hay4yHOHUCclenoBaTenbekyto padory (HUP)» npexycmarpusaer:

— CHCTEMAaTU4eCKOe MOCEIIEHUE JIEKIIMOHHBIX 3aHATHI, BeJIEHUE KOHCTIEKTA JICKIIUH;

— IOBCEIHEBHOE M3yuY€HHE JICKIIMOHHOTO MaTepuaia W COACp)KAHUS TEXHHUUYECKOU
JUTEpaTyphl, PEKOMEHyEeMbIE 3TOM MporpaMMoin U pabouyuM y4eOHBIM IIaHOM;

— 10OpPOCOBECTHYIO MOJATOTOBKY K JIAOOPATOPHBIM 3aHATUSM;

— CBOEBPEMEHHOE M Ka4eCTBEHHOE OPOpMIICHHE OTUETOB TI0 JIAOOPATOPHBIM paboTaM.

TeMbl 17151 JOTIOTHUTEIBPHOW CAMOCTOSITEIIBHOW PAOOTHI:

1. VYpaeuenue terootaaun (Herotona-Puxmana). Onpenenenne kodduiimenta TermiooTaaun
py CBOOOTHOMN M BHIHYK/IE€HHON KOHBEKIIHH.

2. Kpurepuu nomobus.

3. OmnpeneneHue TEIIOBOTO MOTOKA MPU KUTIEHUH U KOHJICHCALIUH.

4. TlonsiTHe 0 mpouecce TeIonepeadn, ypaBHeHre Teronepeaayn. OnpeaeneHue
k03 umeHTa Temnonepesayu.

5. OmpezaeneHue TEMIOBOrO MOTOKA B MPOLIECCE TEIJIONEPEAay Yepes3 IIOCKUe U
[WIMHIPUYECKUE CTCHKH.

6. Buabl Tenn000OMEHHBIX annapaToB, OCHOBHBIE pPacueTHbIE yPaBHEHUSI.

TepMmoanHaMuyecKkas CUCTeEMa. DIEMEHT TEPMOTUHAMUYECKON CUCTEMBI.

8. Hlasnenue. Temneparypa.

~

9.UnauBUayaIbHBIE 3aJaHUS.
NunuBuyansHbIE 3a1aHUS HE TIPETyCMOTPEHBI

10. KoHTpoOJIbHBIEC BONPOCHI K MPOMEKYTOYHOM ATTECTAIUA
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1. TemonepeHoC MpH JIAMUHAPHOM JBM)KEHUH B TpyOax ¢ yueroM muccumnanun. Mcxoanas gopma
3aMmMcy CUCTeMbl ypaBHeHUH. Dusnueckuii cMbIch Kputepus (TernoBoit), [Ipanarns u Dkkepra.

2. TemnomnepeHOC HpHU TOCTOSHHON TeMmmepaType HOBEPXHOCTH TpyObl (JITaMUHApHBIA pPEXUM
TedeHus ). [loctaHOBKa U METOAMKA PELICHHUS 3a/1a4.

3. Pemenne TemI0BOM YacTH 3aa9u IpU TypOYJICHTHOM JBMKEHUH KUIKOCTH B KPYTJIBIX TpyOax.
4. TloctaHoBKa 3aJauyd TEIUIOOOMEHA TMpH JIaMUHAPHOM JBW)KCHHHU JKUAKOCTH B TpyOax.
Omnpenenenue noJis TeMIEPaTypbl BCIEACTBUE TUCCUNIALIMM MEXaHUUECKON 3HEPTUH MTOTOKA.

5. HauanpHas TepMudeckas y4acToK. BiusHue KOH(Uryparuu MONepeyHOro cedeHwsi TpyObl Ha
TEI1000MEeH PU JaAMUHAPHOM TEUEHHUH KUAKOCTH.

6. Y4acToK CTaOMIM3UPOBAHHOTO TEIJIO0OMEHA MPH TAMUHAPHOM TEUEHHUH JKUKOCTH B TpyOe.

7. TerumonepeHOC NPHU MEPHOAMYECKOM U3MEHEHUU TEMITEPATYPBI TOBEPXHOCTH TPYOBI.

8. IlokazaTh BIMSHHME BEIMYUHBI MEpPUOJAa Ha TEIUIONMEPEHOC B TpyOe MpH NEPUOAMYECKOM
U3MEHEHUHU TEMIIEPaTypbl TOBEPXHOCTH.

9. TemnmonepeHoc mpu TypOYJICHTHOM JBHKEHUH KUAKOCTU B TpyOax. YpaBHEHHS TypOYJIECHTHOTO
JIBOKEHUS M TEIUIONEPEHOCAa HECHKUMAEMOMN KUIKOCTH. [IOMHBIN TEH30p HANpsyKEHUH U BEKTOP
IJIOTHOCTH NOTOKA TeIIa.

10. IomyuuTh 3aBHCHMOCTH TIOTOKA TEIUIOBOTO CJIOS OT yucia llpaHaris mpu TypOyJIeHTHOM
TEYEHUHU B TpyOe.

11. MaTemaTuyeckasi MOJIeb TYpOYJIEHTHOTO ABMKEHUS U TEIJIONEPEHOCa B KPYTIIbIX TpyOax.

12. OxapaktepuzoBaTh posib ¢GyHKIuU [lonbpray3ena mpu tersonepenade OT MOTOKA K IUIACTHUHE
(Pr>>1).

13. TenmomnepeHoc npu TypOyJIEHTHOM JBH>KEHUHU BBHICOKOTEIUIONPOBOAHBIX KuAKocTel. Kputepuid
Kupnnuesa.

14. TennonepeHoc mpu 00TEKaHUH TIACTUHBI MAJIOTETIIIONPOBOIHBIX JKUIKOCTSIMHU.

15. TeronepeHoc npu 00TEKaHWU TJIACTUHBI BBICOKOTEIIIIONMPOBOAUMBIMH SKUIKOCTSIMH.

16. JlokazaTh WHBApHMAHTHOCTh YpaBHEHHS TeIUIONEepeHoca MpH KOH(POPMHOM Mpeodpa3oBaHUU
(mpeobpazoBanue CpeTeHCKOro).

17. CpaBHUTENBHBIN aHAW3 TEIUIONEPEHOCAa MPU TPOJOJBHOM OOTEKaHWHM IUIACTUHBI Mall0 H
BBICOKOTEIUIONPOBOIUMBIMHU KUJKOCTSIMH.

18. TeronepeHoc B pa3nuuHbIX MeTaiax. [Ipubnrmkenne nueaabHOM )KUIKOCTH.

19. TemnonepeHoc MpU MPOAOTHHOM OOTEKAHUU MONyOECKOHEYHOW TUIACTUHBI METAJUTMYECKUMU
pacIiaBaMH.

20. Ilepexon Kk mepeMeHHBIM «(PYHKITHS TOKA B BUXPh CKOPOCTH» U K O0JIACTH C HEMOJBUKHBIMU
rpaHUIIAMHU.

21. KoHe4yHO-pa3HOCTHas amMpoOKCUMAalMs MaTeMaTH4eCKOM MOoJenu. AHaau3 pe3yibTaToB
YUCJIEHHOTO MCCIIEIOBAHNUS TEIIJIOBOM KOHBEKIIMH.

22. MopnenbHoe ypaBHeHHE OanmaHca Ui MakpOTOYKH JBYX(a3HOW 30HBL. Y paBHEHHUS
HEPa3pbIBHOCTH, TEIUIONEPEHOCa, MAacCOIMEpPeHoca, MepeHoca BUXPS CKOPOCTH U (DUIbTpaluu B
nByX(a3zHOU 30HE.

23. Pemenue ypaBHenms Ilyaccona mms (yHKIMM TOKa W aHAJIU3 peE3yJbTara YHUCICHHOTO
MOJIEJMPOBAHUS TEIJIOBON KOHBEKIINH.

24. Tlepexon JaMrUHApHOTO TeueHUs B TypOyieHTHoe. Kputnueckoe uucno PeitHomnbaca.

25. TlonsiTe TpyOKH TOKa M BUXPEBOU TPYyOKH, MX cBoicTBAa. OOBEMHBIN U MacCOBBIA PacxoJibl,
’)KHUBO€ CEYEHUE U TUAapaBInyecKuil paauyc. [lonsatue cpenHeit CKOpocTHu.

26.@u3nuecKoe MpEACTABICHUE O MOIPAHUYHOM CJIO€. YPaBHEHMsI JIAMUHAPHOIO MOIPAHUYHOIO
cinos JI. Ilpanaris. [Torstue o remnepatypHoM U 1udHy3MOHHOM CII0€.

27.I'mnote3a Crokca. YpaBuenue HaBbe — CTOKCA ABUKEHUS BA3KOW KUIAKOCTH.

28.Ilpumenenne Teopun «myTH cmemeHus» [lpanaTis k pacuety TypOyJIEHTHOTO TEUEHHUS B
KpYTJI0i TpyOe.

29. KoaddumueHT «TypOyIeHTHOM BSI3KOCTU» M €T0 OTIWYHE OT Kod(d(HIIMEeHTa MOJEKYIIPHOU
Bsi3kocTH. ['unoresa TypOynentHoctu byccunecka.
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30. IlepBsIii 3aKOH TEPMOIMHAMHKH JJIS paboUero Teja, ONpeeICHIE,
ypaBHEHUE.

31. Bropoii 3aKkOH TepMOJIMHAMUKH, ONIPE/ICIICHHE, YPAaBHEHHUE.

32. Onpenenenne Tepmuueckoro KITJ[ u xonoaunsHOro ko3dduunenra
IPSIMOrO U OOPaTHOT'O IIUKJIOB.

33. H-S nquarpamma cocTOsiHHS BOABI M BOJSHOTO Mapa.

34. TermonpoBOAHOCTh. PU3NYECKAS CYITHOCTh. 3AKOH
TETIONPOBOAHOCTH Dypbe A MITOCKUX U HWINHAPUIECKUX CTCHOK.
35. TlonsiTHe 0 KOHBEKTUBHOM TeTI00OMeHe. BHIbI KOHBEKITHH.

36. YpaBuenue remnootaauu (Hetotona-Puxmana). Onpenenenue
Koa(dpuImenHTa TEI00TAauN MPU CBOOOTHOM M BBIHYKICHHOM
KOHBEKIIHH.

37. Kpurepuu nogoousi.

38. OnpezneneHue TEMIOBOrO MOTOKA MPU KUMIEHUH U KOHACHCALIUU.
39. TlonsiTHe 0 mpoliecce Teryonepeay, ypaBHEHHE TEIUIONepeIauH.
Omnpenenenne kodhuUMeHTa TEIIIONEepEaayn.

40. Onpenenenue TEIIOBOTO MOTOKA B MPOIIecce TEIUIONEpeIaun Yepes
IUIOCKHUE U IIMJIMHIPHUECKUE CTEHKH.

41. Buasl TernooOMEHHBIX amlmnapaToB, OCHOBHBIE pACUETHBIC
ypaBHEHHS.

42. TepmoanHaMu4eckasi ccTeMa. DJIEMEHT TePMOJUHAMHYECKON
CUCTEMBI.

43. laBnenue. Temneparypa.

44. IInoTHOCTD, yACTBbHBIN 00bEM, MOJICKYJIIPHAS Macca.

45. YpaBHEHHE COCTOSTHUS UJI€aIbHOIO ra3a.

46. UnauBnayanbHas ra3oBasi IOCTOSTHHAS.

47. YHuBepcanbHas ra30Basi HIOCTOSIHHAS.

48. CMecHu uaealbLHBIX Ta30B.

49. TennoeMkocThb. TeMI0EMKOCTD TP MIOCTOSIHHOM JIaBJIEHUU U
obbeme. TermmoeMKOCTh MaccoBasi, MOJISIpHast, 00beMHasl.

50. CB#3b TEIII0EMKOCTEHN M1€aIbHOIO T'a3a MpU NOCTOSTHHOM 00beMe
51. Metonbl u3MEpeHUs TEINIOEMKOCTH

52. DHTpoONHs MpU U30TEpPMUUYECKOM Tporiecce. PadboTta mpu
U30TEePMUYECKOM TpOIIecCe.

53. Briuucienue noiBoAMMOMN (OTBOAUMOM ) TEILIIOTHI IPU
M30TEePMUYECKOM TpoIIecCe.

54. DHTanenusa U padboTa Mpu U30TEPMHUUECKOM, aI1a0aTHIECKOM
mporecce.

55. BHyTpeHHsIsl SHEPIUsl, SHTAJIBIINS U SHTPOIUS B aabaTHYECKOM
nporecce

56. Onpezenenue MOHATHH TEIIOOOMEHA, TETUIOOTIAYH,
TEIUIONEPEIauH.

57. Bunpl TemiooOMeHa — TEIIONPOBOTHOCTD U T.JI.

58. CranuoHapHbIi ¥ HECTAIIMOHAPHBIN TETII000MEH.

59. TeruooTmaua mpu CBOOOIHOW KOHBEKIIMH B OOJIBIIIOM 00BEME.
60. TennoBoe uznyuenue. OcHOBHBIE onpezeneHus. Tennosoe
U3JIy4yeHUe COOCTBEHHOE, MAJIAI0IIEE, OTPAXKEHHOE.
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11. O0pa3en 3x3aMeHAIIHOHHOI0 OMJIeTa

Muno6puayku JJHP
'OV BIIO «/lonenkunii HAMOHATBHBIM YHUBEPCUTET»

3K3AMEHAIIMOHHBIN BUJIET Ne 3

o nuciuiuinae: CrieniceMruHap 1o Hay4Ho-uccliejoBaTenabckoit padore (HHP)

Coneprxanue ounera
1. TermonepeHoc B pa3nu4HbIX MeTauiax. [Ipubnuxenue uacaibHON KUIKOCTH.
2. TepMoAMHAMHUYECKasl CUCTEMA. DJIEMEHT TEPMOIMHAMUYECKON

CHUCTCMBI.

CocraBui:

« »

200

/ YTBepxknaro:

/

12. O6pa3en TeCTOBOIO 3aJaHUsA (NpU HATUYUU)
13. Kputepuu onieHUBaHUS (pa3pabamvl8aromces u ymeepicoaromesi kageopott)

3aB.kadenpoii: /

Ouenxa no 100- Ouenka 1o
OA/LTBHOM LIKATe, o o TOCYJAPCTBEHHOM LLIKAIe
KoTOpast ECTS (3Kx3aMeH, Onpenestenne
JeHCTBYeT B M(pepeHIMPOBAHHBI
onHY 3a4eT. 324€T)
A
90-100 A «Ormasoy (5) OTIMYHO — OTJINYHOE BHITIOJTHEHHE C
(3a4TeHo) HE3HAYUTEITFHBIM KOJTMYECTBOM HETOUHOCTEH
20-89 B «Xoporo» (4) XOPOLIIO — B LIEJIOM MPABIITBHO BHITIOIHEHHAS padoTa
(3a4TeHO) C He3HAYMTEITBHBIM KOJTHYECTBOM OIIMOOK (10 10%)
7579 C XOpOILIO — B LIEJIOM MPABIITHHO BBITOMHEHHAs padoTa
C HE3HAYMTEITBHBIM KOJIMUECTBOM OLIMOOK (110 15%0)
7074 D «Y IOBIETBOPUTEITHHON (3) YIORJIETBOPUTEIIEHO — HETUIOXO, HO CO
(3a4TeHO) 3HAYMTEITHHBIM KOJTYECTBOM HEJIOCTATKOB
60-69 E JIOCTATOYHO — BHIIOITHEHHE Y/IORIETBOPSIET
MUHUMATGHBIC KPUTEPHH
«HeynoBnerBoprTenIbHO» C
35.59 FX BOBMOYKHOCTBEO TIOBTOPHOM | HEY/IORTIETBOPUTEITHHO — HAZIO TIOpadOTaTh HaJl TeM,
arrecTaryn KaK Oy Y Th IOIOYKUTEITBHYFO OLICHKY
(2) (He 3aureHo)
034 F 2 (HeyIOBTIETBOPHTEITHHO) C BO3MO)KHOCTBEO TTIOBTOPHOM CTAYH TIPY YCJIOBUN
(He 3a4TEHO) 00sBaTEITHFHOTO HA0OPA JIOTONHUTENTFHBIX OATIIOB
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14. MaTepuajibHO-TeXHHYECKOe o0ecrneyeHne yueOHOro npomecca
15.1.1. [lepedeHp HATTSTHBIX TOCOOUH:
Teopernyeckue U MPUKIIATHBIC ACTIEKTHI TEIIONIEPEHOCA

TenmomacconepeHoc
DU3UKO-XMMHYECKAs] THAPOJUHAMUKA
[Tpornieccel mepeHoca MMIYJIbCa, SHEPTUU M MACChl B CIIONITHBIX Cpeaax

15. ObopynoBaHue

15.1. bonbias asponuHamuyeckas Tpyoa AT-5

15.2. Manas a>poauHamMuyeckast Tpy0a 3aMKHYTOI'O THIIA C OTKPBITOM padoueil yacTbio

15.3. AspoarHaMHUYeCKUi CTEH]T AJIs TPAAyUPOBKU MTHEBMATHUECKUX U3MEPUTETIEH CKOPOCTU U
TEPMOAHEMOMETPOB P PA3INYHBIX TEMIIEPATYPaxX U IpaiyupoOBKH TEPMOIIAp

15.4. TopusoHTanbHas pa30MKHYTasi a3poAMHAMUYecKas TpyOa

15.5. 3amkHyTas a3pogrHaMuyeckas TpyOa ¢ YaCTOTHBIM PEryIsTOPOM

15.6. U3mepurenu nasnenus MMH-240, MKB-250

15.7. TepMoaHEMOMETpBI: a) C HArPETOM HUTBIO; O) C TEPMUCTEPHBIM IpeoOpa3oBaBaTeNeM IS
U3MEPEHUS CPEAHEN CKOPOCTH, CPEAHEN TeMIIEPATyPhbl, yJIbCAllUU CKOPOCTH U IyJIbCALIUU
TEMIIEPATY PbI

15.8. [THeBMaTHUECKHE U3MEPUTENIH CKOPOCTH U BEKTOPBI CKOPOCTH B INIOCKOM U TPEXMEPHOM:
HanopHele TpyOku [IuTto-IIpanaTis, HWIMHAPHYECKUE U IIAPOBbIE 30HbI

15.9. YcranoBka 1t usmepenus ko uiueHTa TeMIepaTyporpoBOAHOCTH TBEPbIX MaTepUaIOB
15.10. YcraHoBKa U1 H3MEPEHUH TeMIIEpaTyp CTpyKTypHO-(a30BOro nepexosaa

16. PexomeHnioBaHHas TUTEpaTypa
OcHoBHas:
1. Henomekun, @®. B. ®usuko-xumuueckas THIpPOJUHAMHKA: Yuel. mocoOue s
CTYJIEeHTOB 10 crienuanm3anuu "dusnka HepaBHOBec. nporecco” / @. B. Henomekws,
Honen. Hau. yH-T. - Honeuk: YkpHTOK, 2002. - 106 c.
2. Henonmexun, ®. B. Teopernueckne W NPUKIAJHBIE ACHEKTHI TEIUIONEpeHoca: y4eO.
nocobue sl CTy/JCHTOB, MarucTpoB U acrnupaHToB By30B / @. B. Hegomekun, C. U.
I'mukyn, E. B. HoBukosa; Jloneukuit Hau. yH-T; /JlIoHeIKH Hal. TE€XH. yH-T. - JlOHenK:
HounHY, 2013. - 321 c.
JlomoJTHHUTEIbLHASA:

1. Hemomekun, @. B. Maremarnueckoe  MOJACIMPOBAHUE  TUAPOJAMHAMUKA U
TEIIOMAaCCOINEpeHoca B cuTKax. - Mxesck: 3n-Bo Y iMypr. yH-Ta, 1995. - 236 c.

2. Jlnddy3noHHBIE TPOIECCH B CTAIIMOHAPHBIX T'a30BBIX MOTOKax: [Yuebd. mocobue] / @. B.
Henonexkun, I'. C. Kamoxusiii, A. A. KoBanenko, B. . Cokonos; Bocrounoykp. Hail. yH-T
uM. B. lans. - JIyranck: M3n-Bo Boctounoykp. Hail. yH-Ta um. B. [lans, 2004. - 159 c.

3. Jluddys3monHsie mpolecchl B CTAllMOHAPHBIX Ta30BBIX MOTOKax: [y4eO. mocobue] /
Henonexkun ®., KoBanenko A., CokonoB B. u ap.; Bocrounoykp. Hau. yH-T um. B. Jlans;
Honen. Han. ys-1. - U3a. 2-e. - Jlyranck: U3n-Bo Bocrounoykp. Hau. yH-ta um. B. [lans,
2007. - 222 c.

4. 3aTBepAeBaHHE METAJUIMYECKUX KOMIIO3MIIMI: MPOU3BOACTBO U MojenupoBanue / B.
A. Jleiibenszon, ®. B. Henonekun, B. M. Konaparenko u np. - Jonenk: HOro-
Bocrok, 2005. - 228 c.

5. Jlannmay, JleB JI. Teopernueckas ¢usuka: B 10 T.: Yuebd. mocobue nias CTyACHTOB
¢u3. cnenumanpHocTted yH-TOB. T. 6: I'mmpomunamuka / JI. JI. Jlammay, E. M.
JIndmm; [ox pen. JI. I1. TTuraeBckoro. - 5-¢ uza. - M.: @usmarnut, 2001. - 731 ¢
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6. @usnueckas xumusa: B 2 kH.: Yue6. mnsa By3oB. KH. 1: CrpoenHue BeliecTna;
Tepmonunamuka / K. C. Kpacnos, H. K. Bopo6ses, . H. 'ogues u ap.; [loxa. pen.
K. C. Kpacnosga. - 3. uza. - M.: Beicm. mik., 2001. - 512 c.

7. Xumunueckas ruaponuHamuka: Crpas. mocodue / A. M. Kyrenos, A. . [lonsuuw, 3.
M. 3anpsinoB u ap. - M.: Bropo "KBautym", 1996. - 336 c.

18. UudopmanmoHHbIe pecypcehl
19. IIporpammHoe obecnieyeHue (IpyU HATUYUN)

Jns KaxI0M KOHKPETHOM IHUCUMIUIMHBI B paszaene «TeMarndyeckuid IUIaH W3Y4YEHHS
JTUCHUTITUHBDY HE 00s3aTENIbHO HAJIUYHME BCEX MOAPA3/ICIIOB, TAK KaK MOTYT OBITh MPETyCMOTPEHBI
HE BCE BUJBI padoT.

Pabouas mporpaMmMa paccMOTpeHa | IepeyTBEepKICHA Ha 3aceTaHnu Kadeapsl ¢
n3MeHeHussMu (0e3 n3menenuii) Ha 201 roa. [Ipotokon 3acenanus kadpenper No ot
3aB. xadeapoi
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