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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

TemomaccooOMeH — ydeHue O Mpolleccax MepeHoca W pacrnpoCcTpaHEHUs
TEIUIOTHI U MAcChl BELIECTBA B IIPOCTPAHCTBE C HEPABHOMEPHBIM PACIIPEICIICHUEM
TEMIIEPATYPhl U KOHLUEHTPALNil KOMIOHEHTOB. DyHIaMEHT yUeHUs 3aJI0KUIT €11
M.B. JIoMOHOCOB, KOTOPBIM CO31AJT MEXaHUYECKYIO TEOPHUIO TEIUIOTHI U yCTAHOBUJI
3aKOHBI COXPAHEHUSI MACChl U YHEPTUH.

be3 3HaHus 0CHOB TerIOMaccoO0OMeHa HEBO3MOKHO CO3JaHUE COBPEMEHHBIX
TEIUIOBBIX  YCTAHOBOK  (OCOOCHHO  CHJIOBBIX), IIPOCKTUPOBAHHE CHUCTEM
MIPOU3BOJICTBA, TPAHCTIOPTUPOBAHMUS, TPE0Opa30BaHUs U TOTPEOJICHNS TEIIOTHL. B
psife ciydaeB MMEHHO MPOLECCHl TEIUIO- U MacCOOOMEHa OMpPEeNEeNsitoT BBHIOOP
00JMKa, MaccorabapuTHBIX XapaKTEPUCTUK U IMapaMeTphl TEIJIOBOM YCTAaHOBKH.

Ienbro ocBOCHUS YISOHOM MUCIUILIMHBI « TermioMaccooOMeH» SBIISICTCS:

- W3yYEHUE TEOPETUUYECKHX OCHOB HEPABHOBECHBIX MPOIIECCOB MEPEHOCA U
pacpoCTPAHEHUsI TEIJIOTHI U MACCHI BEILIECTBA B IPOCTPAHCTRBE.

3ajayamMu U3y4eHUs TUCIUIUTMHBI (MOJTYJIs) SIBJSIFOTCSI:

- OCBOGHME METOJOJIOTUM paccyeTa TEMIEPATYPHBIX IOJIEH, IOTOKOB
TEIUIOTBI M Macchl BEIIECTBA B IpoOlleccax TEIJI0O - M MaccolepeHoca B
Pa3HOOOpPa3HbBIX TEIIOBBIX YCTAHOBKAX;

- (GopMUpPOBaHME YMEHHI U HaBBIKOB, HEOOXOIMMBIX [JIsl TOIYYEHHS
pE3yJIbTATOB PELICHUS 3aJlad TEIUIO- U MAacCOMEPEHOCAa B AJIEMEHTAX TEIUIOBBIX
YCTAaHOBOK U CHUCTE€M [MPOMU3BOJICTBA, TPAHCHOPTUPOBAHMUS U MOTPEOJICHUS
TETJIOTHI.

2. [Inanupyemsble pe3ysbTaThl 00yUeHHUs 10 AUCIUILUIMHE (MOIYJIIO).

[lepeuenb ¢GopmMupyembiX pe3ylbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHUs M0 AUCHMILIMHE (MOIYIIO):

OIIK-2 - CnocobOeHn pa3pabaTbiBaTh aJITOPUTMBI U KOMITBIOTEPHBIE
MIPOTPAMMBI, IPUTOIHBIC JIJIS1 IPAKTUIECKOTO IPUMEHEHHUS;

IIK-2 - CrnocoOHOCTh TPOBOAUTH PACUETHI IO THUIOBBIM METOAWKAM U
MPOCKTUPOBATh OTIEIbHBIC ACTAIM M Y3Jbl C HCIOJIH30BAHUEM CTaHIAPTHBIX
CPEICTB aBTOMATH3allMM TPOCKTUPOBAHUS B COOTBETCTBUU C TEXHHUYECKHM
3aJaHUEM.

OO0yueHnue 1Mo qUCIUIUIMHE (MOIYIIIO0 ) IPEANoIaraeT, 4To 1Mo ero pe3yIbTaTaM
oOyuatoruiicst Oyier:

3HATH:



- CI)I/IBI/I‘-IGCKI/IG OCHOBbI M OCHOBHBIC 3aKOHBbI TCIINIO-U MACCOIICPCHOCA B
Fa3006pa3HBIX, KUAKUX U TBECPABIX TCJIAX;

- MCETOABI U Tp€6OBaHI/I$I, COOTBCTCTBYIOIIHUC 3aJadaM IIPOBCIACHHA
9KCIICPUMCHTA I10 SaI[aHHOﬁ MCTOJUKCE.

YMmerh:

- MPOBOJIUTH PACUYETHI IO TUTIOBBIM METOJMKAM U MPOCKTUPOBAThH OTACIbHbIC
JeTaIM WU y3Jbl C MCHOJB30BAHUEM CTaHJAPTHBIX CPEJICTB aBTOMATH3AIUU
MPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 33JIaHHEM.

- pemiaTh TUIOBBIE 3aJa4d  CTAIlMOHAPHOM W  HECTAallMOHAPHOU
TEIJIONPOBOIHOCTH;

- pelaTh TUIOBBIC 3aJ]a4l KOHBEKTUBHOTO TEILJIO-U MAaCCOOOMEHa;

- pelaTh TUIOBBIC 3a7a49H TEIIO00OMEHA U3 TyUYCHHUEM.

Baaners:

- 3HAHUSIMU U YMEHUSIMU Ha YpPOBHE, HEOOXOJIUMOM I PEIICHUS 3a7ay
TEIIO- 1 MacCOOOMEHA B JIEMEHTAX TEIJIOBBIX YCTAHOBOK U CHUCTEM;

- HaBbIKAMU AaHajiu3a [OJYYECHHBIX pE3yJbTaTOB pAacCueTOB W/WUIHU
AKCIIEPUMEHTOB.

- HaBbIKaMH O(OpPMIICHHS PE3yJIHTATOB PACUETOB W/WUJIU DKCIEPUMEHTOB C
HCTIOJIb30BAHUEM CTaHIAPTHBIX CPEJICTB ABTOMATHU3AIMHA TPOECKTUPOBAHHUSI.

3. O0beM TUCTUIUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO0miasi TPyIOEMKOCTh AUCUUIUIMHBI (MOmyJsi) cocTaBisier 8 3.e. (288
aKaJeMHUYeCKUX daca(oB).

3.2. O6bem aucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW pabOThI
oOyyaromuxcst €  MENarorM4yecKUMM  paboTHMKaMu W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTebHON MporpaMMbl Ha UHBIX YCIOBHUSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KonnuectBo yacos
Tum yaeOHbBIX 3aHATHN CemecTtp
Bceero

Ne3 | Neq

KonrakTHas paboTa 1mpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 160 48 112
B 1oM uucne:

3aHATHUS JIEKIMOHHOTO TUIIA 64 16 48

3aHATHS CEeMUHAPCKOTO THUTIA 96 32 64

3.3. O6bemM aucruIUIMHBL (MOAyYJA) B (opMe CaMOCTOSITENIbHONW padOoThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C




NeAarorndecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aiu
0o0pa3oBaTeNpbHOM TMPOTrpaMMbl HA HWHBIX YCIOBHUSAX, TMpPH MPOBEACHUU
IIPOMEKYTOUHOM aTTecTaluu cocrapiser 128 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHunu Mo UHAUBUAYAILHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM paboThl 00YyUYarOIIMXCS C MEJarornuecKuMu pabOTHUKaMU U (WJIN)
JUIaMH, TIPUBJIEKAEMBIMU K peaau3aiuu o0pa3oBaTebHON MPOrpaMMbl Ha UHBIX
YCJIOBUSIX, TIPU MPOBEJACHUU TPOMEKYTOUHON aTTECTaIIUH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIIA).

4.1. 3aHATHA TEKOIUOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 [IEPBBIM CEMECTP. O6mue npencTaBIeHns 0 HepeHoce TEMIOTH H MACCHI:
- MEXAaHU3MBI IICPEHOCA TCIIJIOTHI;

- CKaJISIPHBIC U BEKTOPHBIC TTOJIA d)HBH‘ICCKI/IX BCJIMYUH,

- INIOTHOCTHU DHEPTHUU U MACCHhI;

- IOBEPXHOCTH MOCTOSTHHOT'O YPOBHS U BEKTOP-TPaUEHT.

2 |Cuctema ypaBHEHHUH, ONPEACIISIONIAst MEPEHOC MACChl U TETJIOTHI:
- YPaBHCHUS COXPAHCHHS MACChI;

- YPaBHCHUS COXPAHCHUS DOHEPIUH,

- YPaBHCHUS NIBUKCHUS BSI3KOU Cpeasbl;

- YCJIOBUS OJHO3HAYHOCTHU.

3 |OCHOBBI TEMIONPOBOAHOCTH:

- BEKTOP [UIOTHOCTH IIOTOKA TEIUIOTHL. 3akoH Dypse.

- TEIJIONPOBOAHOCTH Ta30B, )KHIKOCTEH, TBEP/IbIX BELICCTB,;
- muddepeHnraIbHOe YpaBHEHHE TETUIONPOBOIHOCTH.

4 CTaL[I/IOHapHBIC MMpOoICCChI TCIIJIOIIPOBOJHOCTH:

- OTHOMEpPHAs TEILIOMPOBOTHOCTH B ITIOCKOM CTCHKE MPHU OTCYTCTBUH U HAJTMYUH (V;

- OTHOMEpPHAs TEILIONPOBOTHOCTh B MWIHHAPHUICCKOM cioe. KpuTrueckuii qruaMeTp ITHHIPHICCKON
CTCHKH,

- OJIHOMEpPHAs TEILIOPOBOIHOCTh B IAPOBOM CJIO€ TIPU OTCYTCTBHH qV;

- 0000IIEHHBII METO/I PEIICHHUS 3a]1a4 TETUIONPOBOAHOCTH;

- UCTIAPUTEIHHOE OXJIAXKACHHE MOPUCTOM TIACTUHBI.

5 |uTencudukanuys nepegavyn TeIIOTH OpeOpeHrneM:

- TEIIONTPOBOAHOCTD B CTEPIKHE IMOCTOAHHOT'O CEUYCHUS,

- TerIonepeada CTeHKU ¢ IPSIMOYTOJIBHBIMH ITOcKuMH pedbpamu. Koadduunent opedbpenns u
s dexTuBHOCTH pedpa;

- TEILIOTIPOBOIHOCTE pedep Apyroit popMel.

6 |HecrammoHapHbIe IPOIECCHI TETUIOMPOBOIHOCTH:
- IOCTAHOBKA U peIIeHHUe 3a]a9i OXJIAXKICHH (HarpeBaHMs) HEOrPaHMYCHHOU TUIUTHI,
- OTIpesieTICHre OTAaHHOTO (BOCTIPHHSITOTO) KOJIMIECTBA TEILUIOTHI;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- OXJIaKACHUE (HarpeBaHne) HEOTPaHNUYEHHOTO IHIIHHPA;

- OlpeieNieHUe KOINYECTBA TeIUIOTHl OTAaHHOW (BOCIIPHHATON) LIMIIHHIAPOM;
- OXJIAXICHUE (HarpeBaHue) Tell KOHEYHBIX Pa3MepoB;

- PETryJISIpHBIN PEKUM OXJIKACHHS (HarpeBaHs).

BTOPOI CEMECTP. KoHBEeKTHBHBI# TeI1000MeH B 0AHO(A3HOI cpese:

- OCHOBHbLIC ITOHATUA U ONPCIACTICHUA. 3akoH HI)}OTOHa-PI/IXMaHa;

- JaMUHapHOE 1 TYpOYJIEHTHOE ABUKEHUE CPE/IbL;

- THAPOAMHAMHUYECKUI U TEIJIOBOI MOrpaHuYHbIe ciion. AHanorus PefiHomibaca.

- crtocoOBI OcpenHEeH NS KO PHUIIUEHTOB TEITIOOTAAYN H TEMIIEPATyPhI MOTOKA KUAKOCTH. — (PU3NIECKHe
CBONCTBA JKUIKOCTH.

OCHOBBI TEOPUH TIOTOOMS:

- reomeTpuueckoe nogooue. [lonobre Gpuznveckux BeTHMYUH U SBICHHUH;

- oTHOCHTENbHas (opMa TuddepeHaTbHBIX YPaBHEHHH U YCIIOBUH OJTHO3HAYHOCTH;
- CUMIUIEKCHI M KPUTEPUH TIOA00US;

- 3aKOHBI OZ00Ms1. 3HAUEHHE TEOPHH TTOT00USL.

TemnnooTtaava nmpu cBOOOTHOM ABUKEHUU KUIKOCTH:
-B 6OHI>H.IOM 06’I)CMC OKOJIO BepTI/IKaHLHbIX 158 I‘OpI/I30HTa.HbeIX IIUT U HI/IJ'II/IH,I[I)OB;
- B O'PAHUYCHHOM IPOCTPAHCTBE (FOpI/I?;OHTaJ'ILHLIC, BCPTUKAJIBHBIC U KOJIBLCBLIC CJ'IOI/I).

10

TCHHOOTI[a‘Ia IIPpU BBIHYXKACHHOM OMBIBaHHUHN IUIOCKOM IOBEPXHOCTHU:
- IIpY JTAMUHAPHOM MOTPaHUYHOM CJIOE;
- IpY TypOyJICHTHOM MOTPaHUYHOM CJIO€.

11

CornpoTuBIIeHHE U TEIJIOOTa4ya MPU BHIHYKJIEHHOM T€YEHUU:
- B Tpy0ax;

- [IPY TTOTIEPEYHOM OMBIBAHNWH OTIEIBHBIX TPYO;

- [IPY TIOTIEPEYHOM OMBIBAHWH KOPUAOPHBIX M [MIAXMATHBIX ITyIKOB TPYO;

- IPY TEYEHUHX B KPYTJIBIX BUHTOBBIX M IIEPOXOBATHIX TpyOax.

12

Termooutaqa KHUIKHUX MCTAJIJIOB U XJIaAar€HTOB
- TeIJI00TAa4a )KUJAKHUX METAJUIOB ITPU TCUCHNUHU B pr6ax;
- TeTJI00TAa4a XJIaJarcHTOB IMPHU KUIICHUU.

13

TemnooTnava npy M3MEHEHUH (Pa30BOTO COCTOSHHSI BELIECTBA!

- Bu/IbI (ha30BBIX MMPEBpalIeHHH 1 (ha30BBIX MEPEXOJIOB;

- mpaBwIIO (a3 1 (pa3oBbIC AUATPAMMEI BEIIECTB;

- OCHOBHBIE CBEJICHUS O MEXaHU3ME 1 MHKPOXapaKTEePHUCTHKAX KHIICHHUS KUAKOCTEH;
- KpUBbIE KUIEHUS U (paKkTOPbI, BIUIOIINE HA TETIIOOT/AAYY ITPH KUITCHHH.

14

Termooutaqa IIPpH IIY3bIPbKOBOM KHIICHHUH XUJIKOCTHU (CBO6OI[H8.5I KOHBCKHI/IH)Z

- KpU3UC TEIUIO0TAAYH, Ty3bIPbKOBBINA U MJICHOUHBIN pPEXUMbI KMUIIEHHSI HA IOBEPXHOCTH;

- KPUTHYECKHE TNIOTHOCTHU TEIIOBOTO T0TOoKa (qKpl, qKp2), TemnepaTypHOro Hanopa 1 kodhduureHra
TEIIOOTAAYM;

- BIMSIHUE PA3JIMYHbIX (HaKTOPOB Ha BENMYHMHY qKp1;

- KpUTEpHAIIbHBIE ¥ Pa3MEPHBIE BHIPAKEHHUS U CPEAHEH TEIUIOOTAauH NIPU KUIIEHHUH;

- TETIJIO0T/Aa4a TIPH KIICHWH HA TOPU30HTAIBHBIX TPYOHBIX ITydKaXx.

15

Kunenue »XuIKOCTH NpU ABHKEHUU BHYTPHU TPYyO:

- CTPYKTYpa U PeKHMBI TeUeHUs IBYX(a3HOT0 II0TOKa B BEPTHKAIBHON TPyOeE;

- CTPYKTYpa U PeKUMBI TeUEHHUS IBYX(PAa3HOT0 IIOTOKA B TOPU3OHTAIBHON TPyOeE;

- PacXOAHbIE U UCTHUHHBIE IIapaMeTphl IBYX(a3HOrO IIOTOKA,;

- TEIUIOOTAA4a IIPY ITy3bIPbKOBOM KHUIICHUH >KUJIKOCTH B TpyOe. BinsgHue Ha TemooTaady CKopocTu
LUPKYJSIIAU U TEIUIOBOTO MOTOKA;

- COIIPOTHUBJICHHE NPH ITy3bIPKOBOM KHIIEHHUH JKUIKOCTH B TpyOe.

16

TemnnooTaava npu KOHJAEHCAIIMN TIapa:
- OCHOBHBIE€ CBCACHUA O KOHACHCALIUN HapOB. [liieHouHas U KaneapHas KOHACHCAIIUU,




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- TEPMHYECKOE COIPOTHUBIICHNE NTepeade TEIUIOTH M KO3 (HUIMEHT KOHACHCALNH;

- JlamuHapHOE U TYpOYJICHTHOE TEUCHHE TUICHKH KoHAeHcaTa. Kpurndeckoe uncio PeitHonbca;

- TETIO0T/Aa4a TP KOHJCHCALNH «HEIOABIKHOTO» Mapa Ha BEPTUKAIBLHON MOBEPXHOCTH U JAMUHAPHOM /
TypOyJIEHTHOM TEUCHUH IUICHKH;

- KpuTepuaibHas popma BEIPaXXSHUH 1S CpeHEH TEIIO0TAaYH M CMELIaHHOM TE€UEHHH TIJICHKH;

- TEIUIOO0T/Aa4a IPH KOHICHCAIIUH IBIDKYILEroCs Mapa Ha BHEIIHEH ITOBEPXHOCTH TOPU30HTAIBHOMN TPYOHI U
B Iy4Ke TpyO;

- TEIJIOOT/Ia4a MPH KOHJEHCAIINY JBIDKYIIIErocs apa BHYTPHU TPYOBI;

- KOHJEHCANHUs NEPErPeTOro U BIAXKHOTO Iapa, BIUSHNE HEKOHACHCUPYIOIIUXCS I'a30B.

17

Tennooomen uznydenrem. OOIIME TPEACTABICHHS O IEPEHOCE SHEPTUU U3TyUCHUEM:
- ceNleKTHBHas U cepas cpena. CoOcTBeHHOE M3TydyeHue. TemoBoe n3nydeHue;

- abCOMFOTHO YepHast (aTepMUYHast) M aOCONIOTHO MIpo3pavyHas (AnaTepMUYHas) CPEIbl.

KoahpunmeHT coOCTBEHHOTO N3Ty4EHHS CPEIIBI;

- MHTEHCUBHOCTH U3imy4yeHus. [lIoTHOCTB styuncToi sHepruu. BekTop nepeHoca JIy4ucToi SHEPTrUm.
Koadpunpmenr norsomenus cpeasl. Y paBHEHUE EpEHOCA JTyYHCTON SHEPTUH.

18

Jlyuucroe B3anMOJEHCTBIE CepOid CPEJbl ¢ TBEPAOH 00O0IOUKOM:

- abcomoTHO YepHast, 6emas ¥ mpo3pavyHas NoBepXHOCTH. 3akoH Jlambepra;

- 3¢ (exTUBHOE U Pe3yIBTHPYIOIIECE U3ITYICHHUS;

- 3aKOHBI paBHOBeCcHOTO m3nydeHus: Kupxroda, [lnanka, Penes-/xunca, Buna, Credana-bonbimana;
- IOHATHE O JyIHCTOH Temiiepatype. CTerneHn YepHOTH (PH3HMIECKUX Tell U Ta30B.

19

OTtnenpHBIC 33]a4H TYYUCTOTO TEIUIOOOMEHA B TIPO3PAvHOM cpejie:

- TEIUI00OMEH U3ILy4eHHEM MEX]Y CephIMU ITUTAMHU;

- TEIUI0O0OMEH U3JIy4eHHEM MEXIY CephIMH IUIUTaMH P HATUYUH 3KPAHOB;

- TEIUI00OMEH U3IIy4eHHEM MEXIY CEpBhIM TeJIOM U OKPY’Karollel ero 000JI09KOM.

20

TermiooOMeH U3TydeHHEM MEXAY IPOU3BOIbLHO OPUEHTUPOBAHHBIMU CEPHIMU TEJIaMU:
- CpeAHUE B3aUMHBIE TIOBEPXHOCTH H YTIJIOBBIE KO3(GHUINCHTHI H3ITyUCHUS,

- TEOMETPUUECKUE CBOIMCTBA JIyYUCTBIX IIOTOKOB;

- METO/bl OIPEEIEeHH YITIOBbIX KOI(D(HUIIMEHTOB H3IyYeHUsL.

21

TennooOMeH H3ITydeHHEM MEX]Ty Fa30M U ero 000JI0YKOM:
- PE3yIbTUPYIOIIUN TEIIOBOM MOTOK;

- TOTJIOIIATENbHAS CITOCOOHOCTH Ta30B;

- CTeTeHb YePHOTHI CMECH T'a30B;

- TIOHSTHE O CJIIOKHOM TETIOOOMEHE.

22

OCHOBBI TeI10-U MacCOOOMEHa B OMHAPHBIX Cpeiax.

OCHOBHBbIC TIOHSATHS:

- KoHIeHTpanuoHHas Tuddy3us. [ToTOk Macchl ¥ INIOTHOCTh HOTOKA MACCHI;
- 3akon @uka. Koaddpunuent monexynspHoit nuddysun;

- repmoandysus u 6aporudysus;

- BEKTOP IUIOTHOCTH TEIIOBOTO IIOTOKA C YYETOM IIEPEHOCA MACCHI;

- i depeHnnaNbHbIC YPaBHEHHS TEIUIO-U MACCOOOMEHa.

23

KonBekTrBHas TETI0-U MaccooTaa4ya B MaporazoBoi cpene (001ue mpeaCcTaBiIeHHs):
- pacuet Temo-u MaccooTnaur. KosduimenTs MaccooTnaum;

- cteaHOB MOTOK Macchl U ypaBHeHne Ctedana.

- 1 (Hy3MOHHBIN MOTPAaHUYHBIN CIIOH;

- QHAJIOTHsI MIPOLIECCOB TEIUIOOTAAYH M MAacCOOTAa4N. [IpuMeps! pacyeTa MacCcoOTaauH.

24

TennoBoii pacueT TEII00OMEHHBIX anmnaparoB (IPOSKTHHIN U OBEPOYHBIIT):
- YpaBHEHU: TEIJIOBOI'O TEIIJIOBOT'O Oananca u TCIIonepeaavu;

- CXEMBI JBHKCHHS TETUIOHOCHUTENEH (MIPSMOTOK, TPOTUBOTOK, IEPEKPECTHBIN TOK, 1. );

- OIIpElIETICHUE CPEHErO TEMIIEPATYPHOrO HAIIOPA;

- pacdeT KOHEYHBIX TEMIIEPATYP TEIUIOHOCUTENIEH;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- TEIUIOBOW pacyeT PeKyNepaTHBHBIX M pereHepaTHBHBIIN TEIUIOOOMEHHBIX alllapaToB;
- MHTCHCU(UKAIHS ITPOIECCOB TEIUIOOOMEHA B TETTIOOOMCHHUKAX.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue nabopatopHbIx paboT / KpaTKoe coJep:KaHue

OHpeHeHCHI/Ie KOB(I)(I)I/ILII/ICHTOB TCIUIOIIPOBOAHOCTHU METAJIJIOB U CIJIABOB
[TpuoOpeTeHre HABBIKOB H3MEPEHHS TEMIIEPATYPhl, TEIJIOBOTO IIOTOKA, ONpeieieHus Ko pHuLueHTa
TEIJIONPOBOIHOCTH METAJUIOB METOIOM ILIIOCKOTO CIIOS

Onpenenenne Ko3pHUIUEHTOB TEIUIOOTIa4H NPU CBOOOIHOM JIBUKEHUH BO3yXa OKOJIO

BEPTUKAJIBHOIO / TOPU30HTAIBHOIO HUJIMHPA
[TpnoOpeTeHre HABBIKOB H3MEPEHHS TEMIIEPATYP CTEHKH, OKPY>KaroleH cpeibl, Iepe1aBacMoro
TEIIOBOTO TIOTOKA, PACUeT TEIIO0T/AauH 110 ypaBHeHHI0 Hyccenpra

OHpC,[[CJ'ICHI/IC KOB(I)(bI/ILII/ICHTOB TCIUIOOTAAYU IIpU CBO6OJIHOM ABHUKCHUU BO3yXa OKOJIO
BEPTUKAJIBHOTO / TOPU3OHTAIBHOTO JIHCKA

[TpnoOpeTeHre HAaBBIKOB U3MEPEHHS TeMIIepaTyp CTEHKHU, OKPY>Karollel cpelibl, HepeaaBaeMoro
TEIJIOBOTO TI0TOKA, pacueT TeIIo0TIauy 10 ypaBHeHUIo Hyccenbra, cocTaBieHue TEIIoBoro anaHca
UITHHIPA

OnpeﬂeneHI/Ie KOB(b(bI/IHI/IeHTOB TCIIOOTAA4U ITPHU BBIHYXXIACHHOM JABHIKCHHUH BO31yXa
OKOJIO BEPTHUKAJIBHOTI'O / TOPHU30OHTAJIbHOI'O HUJIMHIApPA

N3yyenue n3aMeHeHUa KO3 (UINEHTA TEIIO0TAAYH OT CKOPOCTU HAOETAOIEro BO3AYLIHOIO IOTOKA.
[TpuoOpeTeHre HABBIKOB M3MEPEHHS TEMIIEPATYP CTEHKH, OKPY KaroIeH CpeJibl, Iepe1aBacMoro
TEIJIOBOTO IIOTOKA, pacueT TeIIo0T aul o ypaBHeHuto Hyccenbra.

Omnpenenenne K03()GUIMEHTOB TEIUIOOTIAuH P BHIHYKICHHOM JBIKEHHH BO3IyXa

OKOJIO BEPTUKAJIBHOT'O / TOPHU30HTAJIBHOI'O AUCKa

W3ydenne BiausHUS GOPMBI M TTOJIOKEHHMS Tella B MPOCTPAHTCTBE Ha Koddduuuer TermiooTnayun. VzydueHne
M3MeHEeHHs K03 PHIIMEHTa TeIIIO0TIa49l OT CKOPOCTH HAOETraroIero BO3AyIIHOTO moToka. [Iprobperenue
HaBBIKOB U3MEPEHUS TEMIIEPATyp CTEHKH, OKPYKalOIIel cpebl, IepeaBaeMoro TeIIOBOro ITOTOKa,
pacder TemIooTaa4uu 1o ypasHenuio HyccenpTa.

OHpCI[GJ'ICHI/IC KOB(I)(I)I/ILII/ICHTOB TCIUIOOTAAYU ITPU ABUKCHUU BOJLI B TPYGC
IMpuoGpeTeHre HABBIKOB M3MEPEHHS TEMIIEPATYP CTEHKU M BOJIBI MPH JABUKEHUH BHYTPHU TPYOBI, HABBIKOB
pacueTa KO3 PUIMEHTa TCIIOOTIAYH B XKUIAKOU Cpee

Omnpenenenve kKod3pGUIUEHTA U3Ty4YEeHUs TBEPIOTO Tea
W3mepeHue cTeneny YepHOTHI Pa3IMYHbIX TEJ IIyTEM CONOCTABIEHUS MOJIEKYJIIPHON U paIualliOHHOMN
TeMIEPATypbl IOBEPXHOCTH

Onpenenenue ko3 duimenTa Ternaonepeaadyy OTOMUTENLHOro Ipudopa
N3ydeHue mporecca TeIonepeaaia oT ropssdeii BOIbI K BO3AYXY Yepe3 pasAeisiolyio UX CTCHKY
OTOIHTEIBHOTO MpHOopa

[IpakTrueckue 3ausaTUst

/11

TemaTrka MpakTUYECKUX 3aHATHI/KPATKOE COJIepKaHUE

CEMECTP 1. 3aBucumocTb (pu3HUeCKUX BEINYHMH OT TeMmreparypsl. ILnoTHOCT

9HEPTHUU U MACCHI.
[MpuoOpereHus yMeHus onpeensiTh (GU3nUecKre CBOICTBAa MAaTEPHUAIIOB 0 JIAHHBIM Ta0JIHIL




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

['paguieHT TemMnepaTypHOTro nojisl. Y paBHEHHUS COXpaHEHUsI MacChl U SHEPTUU.
VYpaBHeHUs IBUKEHUS BA3KOU cpeibl. DU3HYECKHUI CMBICH YCIOBHI

OI[HOBHa‘-IHOCTI/I/OLICHKI/I " IOSACHCHU .
Pemenne 3a1a4 Ha OCHOBHEIC ITOHITUS TUCITATLIAHBI

OZ[HOMepHaSI TCIUIONPOBOJHOCTL B IUIOCKO# CTEHKE IIpu OTCYTCTBHUU U HAJIMINHN
gv/pacder TemMrepaTyp, TeIJIOBBIX COMPOTUBICHUN U TIOTOKOB

ITpnobpeTeHne HaBBIKOB PAaCYETHOT'O ONPEAEIICHHUS TEMIIEPATYPHBIX MOJEH, INIOTHOCTH TEIUIOBOTO
MIOTOKA,TEIUIOBOTO MOTOKA, KOJIMYECTBA NIEPEAAHHOM TEIIIOTHI (32 MHTEPBAl BDEMEHH) B IIPOLIECCE
CTalMOHAPHOM TETIIIONPOBOIHOCTH YepPe3 TIIOCKYIO CTEHKY

OnHOMEpHasl TETUTONPOBOIHOCTD B IMITMHAPHUYECKOM ciioe/ Kputudeckuii auameTp

H30JIA1UH, paCcuCT TCIIONIOTCPh pr6BI

[TpnoOpeTeHre HABBIKOB PAaCYETHOTO ONPEJIENICHNS] TEMITEPATYPHBIX I0JIeH, INIOTHOCTH TEIUIOBOTO ITOTOKA
U JINHEHHOM IUIOTHOCTH TEIIOBOTO NMOTOKA, KOJIMYECTBA MIEPeAaHHON TETJIOTH (3a MHTepBal BPEMEHH) B
IIpoLIECCe CTALIMOHAPHOM TEIJIONPOBOJHOCTU Yepe3 LMIMHIPUYECKYIO CTeHKY. HaBbIkK pacueTa TONIIUHBI
TEIUIOBOH M30JIALIUH P HOPMHUPOBAHUH TEIIONOTEPh TPyOOIIpoBoaa

[Tepenayua TemmoTsl Yepe3 OPeOPEHHYIO CTEHKY/onpeeneHue Kodhduirenta

s dexTuBHOCTH pedpa, KPaTHOCTH YBEIIMUEHHUS TEIIOTICpeIayuu.
CpaBHHTEIIbHAS OLICHKA MOBBILCHUS TEIUIOOTAAYM OPEOPEHHBIX MOBEPXHOCTEH 1O OTHOIICHHUIO K
HEOpEeOPEHHBIM.

HCCTaHHOHapHBIﬁ mponuecc TCIIonpoOBOJHOCTH HCOFpaHquHHOfI IIJIUTHI.
Pacuer Temneparyp B LIeHTpEe M Ha IOBEPXHOCTH TeJla, BPEMEHHU OXJIaXICHHUS/OXIIKACHHS /10 3aJJaHHOM
TeMIepaTypbl, KOIUYeCcTBa epelaHHON TEIUIOTHI.

HecranmnonapHsIif mporiecc TeTIONPOBOIHOCTH JNTMHHOTO TUJIUHAPA, OTPAHUYECHHOTO
HWIMH]pA, NapajulenuIea.

Pacuer TEMIICPATYP B HCHTPEC U HA MOBCPXHOCTU HUINHAPA, NAapAJUICTIUIIC/Id; BDEMCHHU
OXJ'IEI)KI[@HHH/OXH&)KHGHI/I?{ a0 3aZ[aHHOﬁ TEMIICPATYPbI, KOJIUYICCTBA HepGHaHHOﬁ TCIIIOTHI. OHPGHCHGHI/IC
TEMIICPATYPhI B ICHTPEC U CpeZ[HeMaCCOBOﬁ Ipu 3a1aHHOM BpEMECHU OXHa)K[[eHI/Iﬂ/HaneBa

PerynspHblil pexuM NpU HaArpeBe U OXJIAXKIECHUU Tell.
OmnpeneneHne TeMIa OXJIaK/IeHHs/HarpeBa 1o AaHHbIM YKCIIEPUMEHTa, (PM3UYECKUX CBOMCTB MaTepHajioB
TeJT pa3InIHON (POPMBI

CEMECTP 2. Crioco6s1 ocpeHeHus K03()PHUIIMEHTOB TEIJIO0TAAYN U TEMIIEPaTyphl

IIOTOKA XUJIKOCTH.
JlamunapHoe U TypOyJIeHTHOE ABHKEHUE CPE/Ibl, OIpeieeHHe (PU3CBOWCTB TEKYUHX CPEJ IO TAOIMIHBIM
JTAaHHBIMH, BBIYHCIICHHE KpUTepus PeliHombca.

10

Tennmoormaua npu CBO60,[[HOM JABMOKCHHUH XUIKOCTH B 00JIBIIIOM 00BEME U B

OTpaHUYCHHOM IPOCTPAHCTBC.
OmnpeneneHue TEMIOOTAAYN IIMJIHHIPOB B BOAE U BO3LyXe, B OKOHHOM IeperieTe

11

COHpOTI/IBJ'ICHI/IC " TCIUIO0TAAYa IMPU BBIHYXXJICHHOM IIPOJ0JIBHOM OMBIBaAHHUN IUIOCKOM

MOBEPXHOCTHU
PacueT n1oxanbHOI 1 cpe,uHeﬁ TCIUIOOTAAYH ITPU TPOJOJIbHO OMbIBAHHUU IUIOCKOM MOBEPXHOCTHU

12

COHpOTI/IBJ'IeHI/Ie U TCIUIOOTAA4a ITPU BBIHYXXKICHHOM TCUCHUU B pr6ax 1 KaHaJiax.
OmnpeneneHue cpeaHen TeII00Taaud 1 KO3 GHUIMEHTa COTPOTUBIICHHS ITPU ABMIKCHUU KUKOCTH B
TpyOOIpPOBO/IE B IAMUHAPHOM U TypOyJIEHTHOM THIPOJMHAMHYECKUX PEKUMAX

13

ConpoTHBIICHHE U TEIUIOOTAa4a IIPH MOTIEPEYHOM OMBIBAHUHU OTICIIBHBIX TPYO H ITyYKOB
TpyO.

OmnpezneneHne cperHe TEII00TAaYH IIPH ITONIEPEYHOM OMBIBAHHUH KHUAKOCTHIO KOPUIOPHBIX U MIAXMATHBIX
TPYOHBIX IIYIKOB




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

14

TennooTaaun nMpu pa3BUTOM ITy3bIPHKOBOM KUIICHHH HACHIIIIEHHOM KUIKOCTH Ha
TBEPJIOM BEPTHKAIHLHON MOBEPXHOCTH M CBOOOHOM JIBH)KCHHUH YKUJKOCTH B OOJIBIIIOM

o0BeEME.
OnpezleneHI/Ie KOS(l)(l)I/IHI/IeHTa TCILJIOOTAAQYH, HepBOﬁ KpHTH‘IeCKOﬁ MOIIIHOCTH U TCIIJIOBOT'O IIOTOKA HpI/I
Iy3bIPFKOBOM KUTIEHUH B OOJBIION 00BeMe

15 |Temnmootrnaua npu My3bIpbKOBOM KUIIEHUH KUIAKOCTH IIPU TEUEHUH B TpyOe
OmnpeneneHre KPUTHIECKOH MIIOTHOCTH TETUIOBOTO IMOTOKA (qKpl, qKp2), TemMIiepaTypHOro Haropa u
KO3 pHUIHEHTa TeIII00TAaYH.
16 |Temnmootraauya mpu My3bIPHKOBOM KUIIEHUH JKUKOCTH Ha TPYOHBIX IMydKax
Pacuer TCIUIOOTAAYM IIPHU KUIICHUU Ha TOPU30HTAJIIbHBIX TPY6HBIX ITy4dKax.
17 |Kumnenue >kUIKOCTH MPU JABIKEHUU BHYTPH TPYO.
Pacuer TCIUIOOTAA4YU IIPU IMMY3bIPbKOBOM KHUIICHHUU BOALI B pr6e, OIPEACIICHUE PACXOJHBIX MMapaMETPOB U
TUAPABINYCCKOTO COIPOTUBJICHUS.
18 |JlamuHapHBIH ¥ TYpOYJIICHTHBIA TEIUIOOOMEH MIPH IICHOYHOW KOHICHCAIINN
«HETIOJIBI)KHOTO» Tapa
Onpez[eneHHe TEIIOO0TAa4YH U IIJIOTHOCTH TCIIJIOBOI'O ITIOTOKA Ha BepTPIKaJ'ILHOfI MMOBCPXHOCTHU.
19 |Temnootnaua npu MICHOYHON KOHACHCAILIMU JABIKYILETOCs mapa
Pacuer TCIUIOOTAA4YU IMPU ABUKCHUU BHYTPU Tp}’6I)I, Ha BHEIIIHEH IMMOBEPXHOCTHU TPY6I)I 1 B IIYUKE Tp}76
20 |3axOHBI paBHOBECHOTO M3TYUYCHUS
ITpumenenue 3axonoB Kupxroda, [Tnanka, Penes-/Ixunca, Buna, Credana-bonbsimana.
21 |TerutooOMeH M3Ty4SHHUEM MEXKIY CEPBIMU ILUTUTAaMHU
Brrancnenue JIYIUCTBIX IIOTOKOB BCEX BUIOB.
22 |TermiooOMeH M3Ty4eHHEM MEXIY CEPbIMHU TeJlaMU MPU HATUYUH SKPaHOB
Ornenka 3(h(heKTUBHOCTH IKPAaHUPOBAHUSI.
23 (TemiooOMeH M3ITy4YeHHEM MEXIY MPOU3BOIBHO PACTIONOKEHHBIMU CEPHIMH
MMOBEPXHOCTAMHU
Onpenenenne yriaoBeix K03(O(GHUINEHTOB U3ITyYSHHUSI.
24 |TerumooOMeH U3TyYEHHEM MEKIY Ta30M H €r0 000JI0YKOMH
OmnpeneneHne pe3yIbTUPYIOIIETO IIOTOKA OT ABIMOBBIX Ta30B K Ta30X0y
25 |KonBekTHBHAs TEIJIO-U MAaccOOTaua B Mapora3oBoii cpene
Pacuer MacCcoOTAa4u Npru KOHACHCAIUU U3 Hapora30130171 CMECH
26 |KoHCTpyKTOpCKHIA pacueT TeTI0OMEHHBIX alnapaToB
CocraBiieHHe TEIIOBOTO OanaHca, onpeielieHne CpeHel JorapuMHUIECcKoil pa3HOCTH TeMIeparyp,
TCIUIONEPEaAaYH, ITOBEPXHOCTU TernaooOMeHa.
4.3. CamocTosiTenbHas padoTa 00yJarommuxcs.
No
Bun camoctosTensHOM paboThI
/1
1 |[IpopaboTka JICKIIHOHHOTO MaTepHaJIa.
2 |l[loxroroBka k 1abopaTOpHBIM paboTaMm.
3 |[ToaroToBka K MPaKTUYECKUM 3aHSATHUSIM.
4 |CaMOCTOSTENIBHOE U3yUEHUE HEKOTOPBIX TEM.
5 [ToaroToBka K MPOMEXKYTOUYHOM ATTECTALIUH.
6 | [loaroroBka K TeKyIieMy KOHTPOJIIO.




5. llepeueHp wu3HaHUN, KOTOPBIE PEKOMEHIYETCS UCIIOJIb30BaTh IIPU

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).
No
/o
1 TemnomacoobMmen: yueOHoe mocobue mis | https://znanium.ru/catalog/document?id=399512
By30B. KynunoB A.A. U3narenscTBo:
HUIL] UHD®PA-M, 2022. — 375 c. ISBN:
978-5-16-009965-1

2 3agauHuK 10 TeIonepeaayue: yuaeoHoe https://book.ru/books/939123
nocobue. KpacnomekoB E.A., Cykomen
A.C. U3narensctBo: TpancnoprHas
komiranus, 2021. — 287 c., ISBN 978-5-
4365-6397-8

3 Tennorexnuka B 2 T. Tom 1. https://urait.ru/viewer/teplotehnika-v-2-t-tom-1-

TepMomuHAMUKA U TeopHs Termnoodmena : | termodinamika-i-teoriya-teploobmena-
560724+#page/1

bubnuorpaduueckoe onucanue Mecro noctyna

yueOnuk a1 By3oB / B. JI. Epodees, A.
C. Ipsxwun, I1. I. CemenoB Mockaa :
W3narenscrBo FOpaiit, 2025. — 308 ¢c. —
(Bricmiee obpaszoBanue). — ISBN 978-5-
534-01738-0.

4 TepmonnHaMuKa U TeIuionepeaaya : https://e.lanbook.com/book/336659 (nata
yae6Hoe nocobue / B. T. IllaxoB. — obpamenus: 24.01.2025).

Camapa : Camapckuii yauBepcuret, 2022.
— 164 c. — ISBN 978-5-7883-1722-9.

5 | TemnosHepreTuka *ene3HoA0POKHOIO Hayuno- Texundeckas 6ubnmoreka PYT
TpaHCHopTa: cripaBouHo-MeToaudeckoe | (MHHAT)

noco0ue Jisi UHKEHEPOB-TEIJIOTEXHUKOB
KEJIE3HOIOPOIKHOTO TpaHCIopTa. M.:
OI'BOY , 2006. — 345¢. ISBN: 5-79876-
0114-9

6 Metoauueckue ykazaHus K Hayuno- Texanueckas 6ubnuorexa PYT

n1abopaTOpPHBIM paboTaM Mo (MUNT)
aucHMIIMHaM « TemIoTeXHuKay,
«TepMOAMHAMUKA M TEILIONEPEAYA.
Boponoga JI.A., I'yces I'.b., Koctun A.B.
M.: MUUT , 2011. — 36 c.

7 TepmonrHaMHKa U TETIOMAacCOOOMEH Hayuno- rexandeckas o6ubmmorexa PYT
(OCHOBBI TEOPHH, 3a/1a4H M PACYETHBIE (MHUMT)

cootHonieHus1). MunaeB b.H., Koctun
A.B., Boponosa JI.LA. M.: MUUT , 2013.
-75c.




8 TepMoarHaMHKa U TeIulonepesaya. Hayyno- TexHuueckas 6ubauoreka PYT
MeroaudecKue yKa3aHus K KypCOBOMY (MHHAT)

npoexktupoBanuto. Munaes b.H., Koctun
A.B., ®ponuxoB U.1., Boponosa JI.A.
M.: MUUT , 2015.-26 c.

6. IlepeyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IMPHU
OCBOCHMH JTUCLUUILIUHBI (MOIYJIs).

Hayunas snextponnas 6udanoreka eLIBRARY.RU (www.elibrary.ru).

Hayuno-texunueckas oudnuorexka PYT (MUUT) (http://library.miit.ru).

OBbC mu3narensctBa «Jlanwy (http://e.lanbook.com/).

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
IpOorpaMMHOr0 OO€CTeUYeHUs, B TOM YHUCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUS TUCIUTIIIMHBI (MOIYJIs).

Hcrmons3yroTcss  BO3MOXXHOCTH — NpOrpaMMHOro  makera  Microsoft
Office.CnenmanusupoBanHas nporpamma Mathcad. baza TecToBBIX 3amaHui s
KOHTPOJISI OCTAaTOYHBIX 3HaHUW MO Kypcy B oOomnouke ACT — MHUUT (100
3alaHUMN).

8. OmnmucaHue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOM IS
OCYIIIECTBJICHUSI 00Pa30BaTEILHOrO Mpoliecca Mo JUCIUILTHHE (MOIYJIIO).

Ayautopun I TPOBEACHUSA JIEKIMM W NPAKTHYECKUX 3aHATHM C
MYJIbTUMEIUUHBIM 000pYJOBaHUEM.AYIUTOPUN Kadeapbl CO CTEHAAMH IS
MPOBEJICHUS JTA0OPATOPHBIX padoT.

9. ®opma TPOMEKYTOUYHOM aTTECTAILIUMU:

3ayer B 3 cemecTpe.
DK3aMeH B 4 ceMecTpe.

10. OneHouYHBIC MaTEpHUATIBI.

OreHOYHBIE MaTepHUaNbl, TPUMEHSIEMBIE TIPU MPOBEACHUH TTPOMEKYTOTHOM
aTTeCTaIMK, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapIIui MpenoiaBareib Kapeapbl
«TennosHepreTruka TpaHCIOPTA»
HNHcTUTYyTa TpPaHCIIOPTHOM TEXHUKH U

CHCTEM YIIPABIICHUSA A.C. CenuBaHOB
CornacoBaHo:
3aBenyromuii kadenpoit TT A.B. IMUTpEeHKO

[Ipeacenarens yueOHO-METOAUYECKON
KOMUCCUHU H.A. Augpusgnona



