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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

TenmomaccooOMeH — ydeHHE O Tpolieccax IepeHoca U PacHpOCTPAHCHHS
TEIUIOTHI U MACChI BEIIECTBA B MPOCTPAHCTBE C HEPABHOMEPHBIM pacpeICICHUEM
TeMIepaTypbl U KOHLIEHTpAIMi KOMIOHEHTOB. DyHIaMEHT yUeHUs 310K eI
M.B. JIoMOHOCOB, KOTOPBIX CO31AJI MEXaHUYECKYIO TEOPHUIO TEIUIOTHI U yCTAHOBUJI
3aKOHBI COXPAHEHHS MACChl U YHEPTHH.

be3 3HaHus 0CHOB TerIOMaccoo0OMeHa HEBO3MOYKHO CO3/1aHUE COBPEMEHHBIX
TEIJIOBBIX  YCTAHOBOK  (OCOOCHHO  CHJIOBBIX), IIPOCKTUPOBAHHE CHUCTEM
IIPOM3BO/ICTBA, TPAHCIIOPTUPOBAHUS, TPEOOPa30BaHUA U TOTPEOICHUS TEIIOTHL. B
psne clydaeB MMEHHO MPOIECCH TEIUIO- U MacCOOOMEHa OMPENEeNsiOT BBHIOOP
00JIMKa, MaccorabapUTHBIX XapaKTePUCTUK U MTapaMeTPhl TEMJIOBON YCTAHOBKH.

[{enbro ocBOEHUS YU4E€OHOUN NUCIUIUIMHBI « TermioMaccooOMen» SBIISICTCS:

- U3y4YEHUE TEOPETHUYECKUX OCHOB HEPABHOBECHBIX MPOIIECCOB IEpeHOca U
pacnpoCTpaHEHUs TEIJIOTHI MU MACChl BEILIECTBA B IPOCTPAHCTRBE.

3agayamMu U3y4eHUs TUCITUTLIMHBI (MOJTYJIs) SIBIISTFOTCS:

- OCBOCHHME METOJOJIOTUU paccyeTa TEeMIIEpATYpHBIX I0JIeH, IOTOKOB
TEIJIOTBI W MacChl BEIECTBA B Mpolleccax TEIIO0 - W MaccolepeHoca B
Pa3HOOOPa3HBIX TEIJIOBBIX YCTAHOBKAX;

- ¢dopMuUpOBaHHE YMEHHI U HaBBIKOB, HEOOXOJMMBIX [JIsl MOJIYYCHHS
pe3yJbTAaTOB PEIICHMS 3aJlady TeIJIO- U MacCOIEepeHOoca B 3JIEMEHTaX TETUIOBBIX
YCTAaHOBOK M CHCTEM IIPOM3BOJICTBA, TPAHCIOPTUPOBAHUS U TOTPEOJICHHS
TETIJIOTHI.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp (GopMUPYyEMBIX PpeE3yJbTAaTOB OCBOCHHS  00pa30BaTelIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

OIIK-2 - CmoocobeHn pa3pabaThiBaTh alrOPUTMBI H KOMIIBIOTEPHBIC
MPOrpamMMbl, IPUTOJHBIE ISl IPAKTUYECKOTO MPUMEHEHMUS;

IMK-2 - CnocoOHOCTh MPOBOAUTH PACUETHl MO TUIOBBIM METOAUKAM U
MIPOEKTUPOBATh OTHAEIBHBIE JETAIM W Y3Jbl C HMCIOJIb30BAHMEM CTaHIAPTHBIX
CPEICTB aBTOMATU3ALMM IPOECKTUPOBAHHUS B COOTBETCTBUM C TEXHUYECKHUM
3a/IaHUEM.

OOGy4eHue 1o JuCcUUIUIMHE (MOIYJIIO) MPEANOoJaraeT, YTo Mo €ro pe3yyibTaTaM
oOyyaromuiicst Oyer:

3HATD:



- qmanecxne OCHOBbI M OCHOBHBIC 3aKOHBI TCIIJIO-U MACCOIICPCHOCA B
F&3006p8,3HI>IX, KUIAKHUX U TBCPABIX TCJIAX,

- MCTOJAbI H Tpe6OBaHI/IH, COOTBCTCTBYHOIIUC 3agadaM IIPOBCACHUA
OKCIICPUMCHTA 110 BaﬂaHHOﬁ MCTOJHUKC.

YMmern:

- POBOJUTH PACUYETHI 10 TUITOBBIM METOUKAM U MPOECKTUPOBATH OT/ICJIbHbBIC
JeTaqd W y3Jbl C HCHOJIb30BAHHEM CTAHAAPTHBIX CPEJCTB aBTOMATU3AINMHU
MIPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUYECKHUM 3aJIaHUEM.

- pemiaTh THUIOBbIE 3aJayd  CTAllMOHAPHOM W  HECTallMOHAPHOMN
TETJIONPOBOTHOCTH;

- pelaTh TUMOBBIC 33]]a4l KOHBEKTUBHOTO TEIIJIO-M MAacCOOOMEHa;

- pelllaTh TUMOBBIC 33]]a4 TEIJI000OMEHA U3TyUCHHUEM.

Baanernb:

- 3HAHUSMH W YMEHHUSIMU Ha YPOBHE, HEOOXOJMMOM ISl pElIeHUs 3ajaad
TEIIO- 1 MacCOOOMEHA B AJIEMEHTAX TEIJIOBBIX YCTAHOBOK U CHUCTEM;

- HaBBIKAMHM aHajiM3a IIOJYYCHHBIX PE3yJbTaTOB PpPacueTOB HW/WIU
AKCIIEpUMEHTOB.

- HaBbIKaMH O(OPMIICHHS PE3yJIhTaTOB PACUYCTOB H/WUIU AKCICPHUMEHTOB C
HCTIOJb30BaHUEM CTaHAAPTHBIX CPEACTB aBTOMATHU3AIIMK MPOCKTUPOBAHUS.

3. O6beM AUCIUTIIUHBI (MOTYJIS).
3.1. O0mas Tpy10eMKOCTb TUCITUTIIMHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AMCIUIUIMHBI (MOIynsl) coctaBisier 8 3.e. (288
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem guciuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MeJarorM4eCKUMHM  padOTHUKaAMU U (WIM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peau3aiii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBUSX,
P MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonmuectBo yacos
Tun y4eOHbIX 3aHATHI Beero Cemectp
Ne3 | Ne4
KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 160 48 112
B tom uucne:
3aHATUS JEKIUOHHOIO THUIIA 64 16 48
3aHATUS CEMUHAPCKOTO THIA 96 32 64

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPabOThI
oOyyarommuxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYarolUXCsi C




Mearorn4ecKuMy pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTU3aIliu
oOpa3oBaTeNpbHON MporpaMMbl HAa HWHBIX YCIOBUSIX, NpPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu coctapisier 128 akagemMuyeckux vaca (0B).

3.4. ITpu oOy4eHNM 110 MHANBUAYATLHOMY YICOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCS, a TaKKe B opme
KOHTAKTHOW pabOThl 00y4YarONIUXCSl C MEJAarorMuyecCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peain3allii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPU MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |[TEPBBIM CEMECTP. OO6mmme nmpeacTaBiaeHUs O TIEPEHOCE TEIIOTH M MacChl:
- MCXaHHU3MbI nepeHoca TCIIIIOTHI,

- CKaHHpHLIe nu BeKTOpHLIe TI10J151 q)HSPI‘-IeCKI/IX BCJIINYUH,

= IIJIOTHOCTHU 3Hepr1/11/1 " MacCcChblI,

- IOBEPXHOCTHU NOCTOSIHHOTO YPOBHS U BEKTOP-IPAANCHT.

2 |Cuctema ypaBHEHUH, OTIpEICISIONIAst IEPEHOC MACCHI U TETUIOTHI:
- YPaBHCHU COXPAaHCHHS MACChI;

- YPaBHCHU COXPAaHCHUS DHEPIrUH;

- YPaBHCHUA NBUKCHUA BSI3KOM CpeanbI;

- YCJIOBUSA OJHO3HAYHOCTH.

3 OCHOBEBI TCIJIOITPOBOAHOCTH:

- BEKTOP IUIOTHOCTH TOTOKA TEIUIOTHL. 3aKoH Dypbe.

- TETIIONPOBOIHOCTB TA30B, )KUAKOCTEH, TBEP/IBIX BEIIECTB;
- muepeHnnaNbLHOE ypaBHEHHE TEIUIONIPOBOHOCTH.

4 |CrauuoHapHBIE MPOIIECCHI TEIJIOMPOBOIHOCTH:

- OJJHOMEpHasi TeIIONPOBOIHOCTD B IUIOCKOH CTEHKE MPU OTCYTCTBHU U HAJIMYHU (V;

- OZIHOMEPHasI TEIUIONPOBOHOCTh B IIMHAPHIECKOM cioe. Kpurudeckuii AuamMeTp UIHHAPUYECKOI
CTCHKH;

- OJJHOMEpHas TeIIONPOBOIHOCTH B IIAPOBOM CJIOE€ IIPU OTCYTCTBHH qV;

- 0000IICHHBIN METO/I PEUICHHUS 33124 TEeIUIOTIPOBOAHOCTH;

- UCIIAPUTEIHHOE OXJIAXKACHNE IOPUCTOH TUIACTHHBIL.

5 |MuTeHcudukanus nepesadyn TEIIOTh OpedpeHrneM:

- TCIJIONPOBOJAHOCTD B CTCPIKHE ITOCTOAHHOT'O CEYCHUS;

- TeTIoNepeaya CTeHKH ¢ IPSIMOYTOJIBHBIMHU TNIOCKUMHU pedpamu. KoaddumenTt opedpenust u
s pexTuBHOCTH pedpa;

- TEeTJIONIPOBOTHOCTE pedep Apyron HOpMEI.

6 HCCTaLII/IOHapHBIC IMPONICCChI TCIIJIOIIPOBOAHOCTHU

- IOCTAHOBKA U PEIICHUE 3a1a4H OXJIAXK/ICHHs (HarpeBaHus) HEOTPaHMYSHHOM IIJINTHI;

- OTIpe/IeTICHNE OTAaHHOTO (BOCTIPHHSTOTO) KOJIMIECTBA TEILIOTEI,




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OXJIKACHNE (HarpeBaHne) HEOTPAaHMYSHHOTO IVIHHIPA;

- OonpeJieJICHNE KOJIMUECTBA TEIUIOTHI OTIaHHOW (BOCIIPUHSTON) LIMIIMHPOM;
- OXJIaXKJIeHUE (HarpeBaHue) TeJl KOHEUHBIX pa3MepOB;

- PETYJISIPHBIN PEXUM OXJIQKACHHS (HarpeBaHus).

BTOPOM CEMECTP. KoHBEKTHBHBIH TEII00OMEH B onHo(daszHoi cpene:

- OCHOBHbIE MOHATHS U onpejencHus. 3akon Hprorona-Puxmana;

- JaMUHAPHOE U TYpOYJICHTHOE JABUKEHHE CPEIIbI;

- TUAPOAMHAMUYECKUH U TEIUIOBOM MOIpaHUYHbIE CJIOM. AHajorus PeitHomnbaca.

- crtocoOBI OCpeHEH S KO PHUINEHTOB TeIUIOOTAAYH U TEMIIEPAaTypPhI IOTOKA KHUIKOCTH. — (PU3NIEeCKHe
CBOMCTBA KUIKOCTH.

OCHOBEI TCOPHUU HO,Z[O6I/IH:

- reoMeTpuyeckoe nogooue. [logodue pu3nvecKkux BEITUUNH U SBICHUM;

- OTHOCHTENbHAs popma audepeHInaIbHBIX YPaBHECHHUI U YCIOBUH OTHO3HAYHOCTH;
- CUMIUIEKCHI U KPUTEPUH MO100uS;

- 3aKOHBI 10I00Ms1. 3HAUEHHE TEOPHHU TTOT00HS.

Tenmootnava mpu CBOOOHOM JBHKEHHUHU YKUIKOCTH:
- B 00Jb1I0M 00BEME OKOJIO BCPTUKAJIIbHBIX U TOPU3OHTAJIbHBIX IIJIUT U MUWINHAPOB;
- B O'PAHUYCHHOM IPOCTPAHCTBE (FOpI/IBOHTaHBHBIC, BCPTHUKAJIBbHBIC U KOJILLICBLIC CJ'IOI/I).

10

TeHJ’IOOTI[a‘la IIpU BBIHYKACHHOM OMbIBAHUU MJIOCKOM IOBCPXHOCTH:
- IPY JTAMUHAPHOM MOTPaHUYHOM CJIOE;
- IpU TypOyJEHTHOM MOTPAaHUYHOM CIIOE.

11

COHpOTI/IBHCHI/IC U TCIUIOOTAA4a IIpHU BBIHYXKXJICHHOM TCUYCHUU:
- B Tpy0ax;

- IpH TIOTIEPEYHOM OMBIBaHUH OTICIBHBIX TPYO;

- IPH TIOTIEPEYHOM OMBIBAHUH KOPUIOPHBIX U IIAXMATHBIX IIyYKOB TPYO;

- IPH TEYEHUHU B KPYTJIBIX BUHTOBBIX U LIEPOXOBATHIX TPyOax.

12

TCHJ'IOOTI[a‘la KUIKUX MCTAJIJIOB U XJIaAarCHTOB
- TEIUIOOT/Aa4a KHUJIKUX METAJUIOB IIPH TEUCHUH B TPyOax;
- TEIJI00T/Ia4ya XJ1alar€HTOB IIPYU KUIIEHUH.

13

TCHJ'IOOTI[a‘la IIpu U3SMCHCHUHN (baBOBOFO COCTOsIHHMA BEIICCTBA:

- BUAIbI (ha30BBIX NMPEBPAIIECHHUH 1 ()a30BbIX MIEPEX0JIOB;

- mpaBwio ¢a3 1 Ga3oBble JUarpaMMBbl BEIECTB;

- OCHOBHBIE CBE/ICHHS O MEXaHU3ME U MUKPOXapaKTEPUCTHKAX KUTICHUS KHUKOCTEH;
- KpUBbIE KUMEHUS U (DaKTOPHI, BIUSIOIINE HA TEIUIOOTady PH KUIICHHH.

14

TeHJ’IOOTI[a‘la IIpU MMY3bIPbKOBOM KUIICHUHN KUIAKOCTHU (CBO60)IH8.5{ KOHBeKI_II/IH)Z

- KpU3HUC TEIUIO0TAAYH, y3bIPbKOBBIN U IIJICHOUHBIH PEXMMbI KMITEHHUS HA TIOBEPXHOCTH;

- KpUTHYECKHE IUIOTHOCTH TEIUIOBOTO MOTOKA (qKpl, qKp2), TeMIiepaTypHOro Hamopa u Ko3dduinenrta
TEIUIOOT/IAYH;

- BIMSIHUE Pa3INYHBIX (JAaKTOPOB HA BEIHUHMHY (Kpl;

- KpUTEPHUAIIbHBIE U PA3MEPHBIE BBIPAXKEHUS AT CPEIHEN TEIIO0Ta4uy IPH KUTICHUH;

- TETJIO0T/Ia4a IIPH KIICHWH HA TOPU30HTANIBHBIX TPYOHBIX ITydKaXx.

15

Kunenue »xuIKOCTH NpyU IBUKEHUU BHYTPH TPYO:

- CTPYKTypa U peXUMBI TeUeHUs IBYX(a3HOTO IOTOKA B BEPTUKAIBHOH TpyOe;

- CTPYKTypa U PeKUMBI TEUEHUs! IBYX(Da3HOTO MOTOKA B TOPU30HTAIBHOM TpyOe;

- PacXoJHbIC U NCTHHHBIE TApaMETPhI ABYX(a3HOTO MOTOKA;

- TETI00T/Aa4a TIPH My3bIPbKOBOM KHIIEHHH >KUIKOCTH B TpyOe. BiusiHue Ha TemnooTaady CKOpocTH
LUUPKYJISLUHU U TETIJIOBOTO MOTOKA;

- COIIPOTHUBIICHHE TIPH ITy3bIPHKOBOM KUIIEHUH )KUAKOCTHU B TpyOe.

16

Tennoormaua IIprU KOHACHCALIWU I1apa:
- OCHOBHBIE CBEJICHHS O KOHAEHCAalUu napoB. [IneHo4yHas 1 kanenabHas KOHACHCALUHY;
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- TEPMHYECKOE COIIPOTHUBIICHHE IIepeade TeIUIOTh U KO3 GHUIIMEHT KOHICHCALHN;

- JlamuHapHOe 1 TypOYJIEHTHOE TeUCHHUE TUICHKH KoHeHcaTa. Kpurnueckoe yncio PeitHomnbca;

- TETJIOO0T/Ia4a IPH KOHJCHCAIINN «HENOABIXHOTO)» MTapa Ha BEPTUKAIBHOI MOBEPXHOCTH U JJAMUHAPHOM /
TypOyJIEHTHOM TEUEHUH TUICHKH;

- KpuTepuaabHas popMa BEIpOKEHUI ISl CpeJHEH TeII00TAaYH M CMEIIAHHOM T€YEHHUH IUICHKH;

- TEIJIOOT/Ia4a NP KOHJCHCAIINY JBHIKYILETOCs TIapa Ha BHELIHEH MOBEPXHOCTH FOPU30HTANILHOI TPYOBI 1
B IIyUKe TPYO;

- TEIUIOOT/AAYa ITPY KOHACHCAIMH JIBIKYIIET0Cs I1apa BHYTPH TPYOHI;

- KOHZICHCAIIUS IEPErPEeTOro 1 BIaYKHOTO Mapa, BIUSHAE HEKOHICHCUPYIOIUXCS Ta30B.

17 |TemmooOmeH u3nmydeHueM. OO1IUE MPEACTaBICHUS O IEPEHOCE YPHEPTHH U3ITyUCHUEM:
- celIeKTHBHaA U cepas cpena. CobcTBeHHOE U3nydeHue. TemnoBoe U3lydyeHue;
- a0COIIIOTHO uepHas (aTepMUYHAasA) U aOCOTIOTHO NPO3padHas (JUaTepMUYHAsT) CPEABL
Koa¢pduuneHT coOCTBEHHOTO M3ITy4EHHs CPEJIbI;
- UHTEHCUBHOCTD U3ny4yeHus. [InoTHOCTh myuncToit sHeprun. Bektop nepeHoca Jy4ucToil 3Hepruu.
Koaddunuent nornomenus cpesl. Y paBHEHHE IEPEHOCA TyYUCTOH SHEPTUH.
18 |Jlyumcroe B3aUMOJICHCTBUE CEPOM CPEMIbI C TBEPAOH 000IOUKOM:
- abCOIOTHO YepHas, Oerast ¥ mpo3paydHast HOBEpXHOCTH. 3akoH Jlambepra;
- 3G PEeKTUBHOE U PE3YIBTHPYIOIIEE H3TYICHHS;
- 3aKOHBI pPaBHOBEeCHOTO m3nydenus: Kupxroda, [lnanka, Penes-/Ixxunca, Buna, Crepana-bonbivana;
- HOHATHE O JTy4ucToil TemnepaType. CTeeHH YepHOTHI (PU3UUESCKUX TEJl U Ta30B.
19 |OtnenbHBIE 337241 JTYYHCTOTO TEIIOOOMEHA B MPO3payuHOil cpejie:
- TEIUI00OMEH U3IIy4eHHEM MEX]Y CePhIMHU IUTUTAMHU;
- TEIUI00OMEH U3IIydeHHEM MEX/y CephIMH IUTUTaMH IIPH HaJIUYUH 3KPAHOB;
- TETIIO0OMEH M3ITy4E€HHEM MEXIY CEPhIM TEJIOM U OKPYKAIOIEH ero 000I0UKOM.
20 |TerutooOMeH M3TYyYEHUEM MEXIY MPOU3BOIHHO OPUEHTHPOBAHHBIMU CEPBIMU TEIIAMH:
- CpPeAHNE B3aUMHBIE TIOBEPXHOCTH U YTIJIOBBIE KOG GHUIIMECHTH! U3y IEeHHS;
- FEOMETPUYECKHE CBOMCTBA JTYYNCTHIX TIOTOKOB;
- METOABI ONPEJIENICHNS YTII0BBIX KO3 (GHUIIMEHTOB H3Iy4CHUSL.
21 |TennooOMeH M3Iy4eHHEM MEX1y ra3oM U ero 000JI0UKOii:
- pe3yJbTUPYIOLIUI TEMJIOBOU MOTOK;
- HIoTJIoNIaTeIbHas CIIOCOOHOCTB Ta30B;
- CTETICHb YePHOTHI CMECH Ta30B;
- IOHSTHE O CI0KHOM TEIIO0OOMEHE.
22 |OCHOBBI TEIUIO-H MacCOOOMeHa B OMHAPHBIX CpejIax.
OCHOBHBIE TTOHSATHSL:
- KOHIeHTpanuoHHas [ud¢dy3us. IIoTok Macchl ¥ INIOTHOCTH NOTOKA MaCChI;
- 3akoH @uka. Koaddurnment monexynsapHoit nuddys3nm;
- repmoanddy3us u 6apoaudysus;
- BEKTOp IUIOTHOCTH TEIIOBOTO IIOTOKA C YYETOM IIEPEHOCa MaCChl;
- muddepeHnraIbHbIe ypaBHEHNS TETII0-U MacCOOOMeHa.
23 |KoHBeKTHBHAs TEIIO-U MAacCOOTa4a B IApOra3oBoi cpejie (00IIre MpeICTaBICHHS ):
- pacuer Temo-u Maccootaaud. Koadduuentsr MmaccooTnauy;
- crehaHOB NOTOK Macchl ¥ ypaBHeHHe CredaHa.
- i y3MOHHBIN MOTPAaHUYHBIN CIIOH;
- QHAJIOTHS NIPOLIECCOB TEIUIOOTAAYH U MaccooTnaun. [IpuMepsl pacueTa MacCOOTHAYH.
24 |TemnnoBoii pacyer TeMI000MEHHBIX anmnapaToB (MPOEKTHBINA U MOBEPOUHBIN):

- YpaBHEHH TETIOBOTO TEIUIOBOTO OajlaHca ¥ TeIUIoNepeIayy;

- CXEMBI JIBUKEHUSI TETJIOHOCHUTENEH (MTPSMOTOK, IPOTUBOTOK, TIEPEKPECTHBIN TOK, Jp.);
- OIIPEJIETIEHUE CPEHETO TEMIIEPATYpPHOTO HAIIOPa,

- pacyeT KOHEYHBIX TEMIIEPATYP TEIUIOHOCUTENECH;
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- TETIIIOBOM pacyeT peKyNepaTHBHBIX U PETCHEPATHBHBIN TETNIOOOMEHHBIX aNlaparos;
- HHTEHCU(UKALINS ITPOIECCOB TEINIOOOMEHA B TEILIOOOMEHHHKAX.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

OHpe,I[CJ'ICHI/IC KOB(l)(bI/II_[I/IeHTOB TEILIOIPOBOJHOCTH METAIJIOB M CILIIAaBOB
HpI/IO6peTeHI/Ie HaBBIKOB U3MEPCHUS TEMIICPATYPbI, TCIIJIOBOI'O MOTOKA, OIIPCACICHUA KOS(l)(bI/IHI/IeHTa
TEIUIOIIPOBOAHOCTHA METAJUIOB METOJOM IIJIOCKOT'O CJIOA

Onpenenenne K03(pPHUINEHTOB TEMIIOOTAYN TIPU CBOOOTHOM JIBUKEHUHU BO3JIyXa OKOJIO

BEPTUKAIBHOTO / TOPH3OHTAIILHOTO IIMIIMHAPA
[IproOpereHne HABBIKOB H3MEPEHHS TEMIIEPATYP CTCHKHU, OKPY KaIoIIel cpe/ipl, epeiaBaeéMoro
TEIJIOBOTO MOTOKA, pacueT TeIUIOOTIauu 1o ypaBHeHUI0 HyccenbTa

OHpe,I[CJ'ICHI/IC KOB(I)(bI/II_[I/IeHTOB TCINIOOTAA4U IIpH CBO6OI[HOM ABWKCHUHU BO3J1yXa OKOJIO

BCPTHKAJILHOI'O / TOPU30HTAJIBHOI'O JUCKA

[IproOpereHne HABBIKOB H3MEPEHHS TEMIIEPATYP CTCHKHU, OKPYKaloIIel cpe/ipl, epeiaBaeéMoro
TEIIOBOTO ITOTOKA, pacyueT TeIUIO0TIauy 1o ypaBHeHHI0 HyccenbTa, cocTaBieHne TeIIoBoro OanaHca
IWJIMHApA

Onpenenenne K03 PHUINEHTOB TEMIIOOTIAYN TIPU BHIHYXICHHOM JIBIKEHHH BO3IyXa
OKOJIO BEPTHUKAJIbHOI'O / TOPU3OHTAJIbHOI'O HUJIMHAPA

N3yuenne n3MeHeHHs: K03(Q(GHUIHEHTa TEIIO0Taul OT CKOPOCTH Ha0Erarouero BO3yIHOr0 HOTOKaA.
[IproGpeTeHne HABBIKOB U3MEPEHHS TEMIIEPATYP CTEHKH, OKPYKaIOIIeH cpe/bl, IepeaaBaeMoro
TEIIOBOTO NIOTOKA, PacyeT TeIUIO0TAAa4Ht 10 ypaBHeHHIo Hyccenbra.

Omnpenenenne ko3 (HULIHUEHTOB TEIJIOOTAAYH MPU BBIHYKIEHHOM JIBUKEHUHU BO3yXa

OKOJIO BEPTUKAJIBHOT'O / TOPU30OHTAJIIBHOT'O AWCKA

Wzyuenne BnusHUs (GOPMBI U TTOJIOXKEHHSI Tela B IPOCTPAHTCTBE Ha KOd(hGHUIUET TerutooTaun. M3ydeHne
M3MEHEHHS KO QUIIMEeHTa TEIUIO0TIaul OT CKOPOCTH HaOEraroero BO3AyIHoTo noroka. [Ipuobdperenue
HaBBIKOB M3MEPEHHsI TEMIIEpATyp CTCHKH, OKPY>KaroIeH cpe/ibl, IepPeaaBaeMoro TeIUIOBOTO MOTOKA,
pacdeT TeIIooTAa4u 1o ypaBHeHuto Hyccenbra.

Onpez[eneHI/Ie KOB(I)(I)I/II_[I/IGHTOB TCIUIOOTAAYU ITPpU ABHUIKCHUU BOJLI B TPY66
ITproOpeTeHne HaBBIKOB M3MEPEHHS TEMIIEPATyp CTEHKU M BOABI IPH JBIKEHUH BHYTPH TPYOBI, HABBIKOB
pacdera K03 PUITMEHTa TETUIOOTIA4YH B XKHUJAKOU cpelie

Onpenenenne k03P GUIIHEHTA U3ITYISHHUS TBEPAOTO Tea
HSMCpCHI/IC CTCHICHU YCPHOTHI PA3JIMYHBIX TEJI ITYTEM COIOCTABJICHHUSA MOJICKyJISIpHOﬁ u paHHaHHOHHOﬁ
TEMIIEPATYPhbI IOBEPXHOCTHU

OHpCIleJIeHI/IC KOB(I)(bI/ILII/ICHTa TCIIoNCpCaaYn OTOIMUTCIIBHOTO an6opa
W3yuenue mpoiiecca Teruionepeaada ot ropsiuei BoJbl K BO3AYXY Uepe3 pa3Aeisioulyto UX CTEHKY
OTOIUTEJILHOTO Tprdopa

[IpakTueckue 3aHsaTHS

/o

TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE

CEMECTP 1. 3aBucumoctb (pU3HUECKUX BEIUYUH OT TemrepaTypsl. [lnoTHOCTH

SHEPTHUU U MACCHI.
IIprobperenus yMeHHs ONIpeIeNaTh (PU3HUECKUE CBOMICTBA MATEPHAJIOB 110 TaHHBIM Ta0JINI]
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I'panuent TemrnepaTypHOro nossi. Y paBHEHUS] COXpaHEHUSI MACChl U SHEPTHUU.
VYpaBHeHUs IBUKEHUS BA3KOU cpeibl. DU3MYECKHUI CMBICH YCIOBHI

O,I[HO3Ha‘lHOCTI/I/OLIeHKI/I " IIOSACHCHMU.
Pemenue 3agay Ha OCHOBHBIC HOHATHUS JUCLIUILIMHBI

OI[HOMepHaH TCIUIOIIPOBOJHOCTD B IUIOCKOM CTEHKE IIpHu OTCYTCTBHUH U HAJIMYHNHN

gv/pacuer TemrepaTyp, TeIJIOBBIX COMPOTHUBICHUN U TIOTOKOB

[IproGpeTeHne HABBIKOB PaCYETHOTO OMPEAEICHNUS TEMIIEPATYPHBIX MOJIEH, INIOTHOCTH TEIUIOBOTO
MIOTOKA,TEINIOBOTO TIOTOKA, KOJIMYECTBA MIEpeIaHHON TEIUTOTH (3a MHTEPBAJI BPEMEHH) B IIPOIIECCe
CTaIMOHAPHOW TEIUIONPOBOJHOCTH YEPE3 IUIOCKYIO CTCHKY

OI[HOMepHaH TEIIOIMPOBOJHOCTE B TUJIMHAPHYCCKOM caoe/ KpI/ITI/I‘IeCKI/Iﬁ ANaMETP

W30JISIIAH, PAcUeT TEIIONOTEPh TPYObI

[TpuobpeTeHre HaBBIKOB PACYETHOTO ONPEICICHHUS TEMIIEPATYPHBIX MOJIEH, INIOTHOCTU TEINIOBOTO MOTOKA
U JTMHEIHON MIIOTHOCTHU TEIJIOBOr0 IOTOKA, KOJHYECTBA MIEpelaHHON TEILUIOTHI (32 HHTEPBaJl BpPEMEHHU) B
Ipoliecce CTAMOHAPHON TEIIONPOBOJHOCTH Yepe3 IMINHIPUIECKYIO CTeHKY. HaBbIkH pacdeTa TONIIIMHBI
TETIOBOH M30JISILIMH IPH HOPMUPOBAHUH TEILUIONIOTEPh TPYOOTIPOBOIa

[epenaya TerioThI Yepe3 OpeOPEHHYIO CTEHKY/OnpeielieHre KodhGuirueHTa

3¢ (HeKTHBHOCTH pedpa, KPAaTHOCTH YBEIHUCHUS TCTUIOTICPEIayu.
CpaBHI/ITeHLHaﬁ OLICHKA IIOBBINICHHUA TCIIOOTAa4YU Ope6peHHLIX HOBerHOCTeﬁ 110 OTHOUICHUIO K
HEOpeOPEHHBIM.

HeCTaHHOHapHBIﬁ IMpoueCC TCIIOIPOBOJAHOCTH HeOFpaHquHHOﬁ IIJINTHBI.
Pacuer Temneparyp B LIEHTpe U Ha IIOBEPXHOCTH TeJa, BDEMEHH OXJIXKICHU/OXIIaXICHHS 10 3aaHHO
TEeMITEpaTyphbl, KOJINIECTBA IIEPEJaHHON TEIUIOTHI.

HeCTaIII/IOHapHI)II\/JI mpoucce TCIIONPOBOAHOCTH AJIMHHOIO HUJIMHAPA, OTPaHUYCHHOI'O
UWIMHPA, TapaUICIUIeIa.

Pacyer TemnepaTyp B IEHTpE U Ha MOBEPXHOCTHU LWINHJPA, apaUIeUIe a; BpEMEHH
OXJIXKACHUSI/OXJIaXKICHHUS 10 33/IaHHOM TeMIepaTyphbl, KOJIM4eCTBa IepeaanHoi tenaoTel. OnpeneneHne
TEeMIIEpaTyphl B LIEHTPE U CPEAHEMACCOBON TIPH 33]aHHOM BPEMEHH OXJIaXK/ICHHs/Harpena

PerymnspHbIil pexXuM NpU HArpeBe U OXJIAXKIEHUH TEll.
OmnpeneneHne TeMIIa OXJIXKACHUA/HArpeBa 10 JaHHBIM KCIEPUMEHTa, (PU3MIECKUX CBOICTB MaTepHaIOB
TeJ pa3n4HoN Gopmbl

CEMECTP 2. CniocoObl ocpefHeHUS KO3(PPHUIIMEHTOB TEMIOOTIA4YN U TEMIIEpaTyphl

IIOTOKAa XUJIKOCTH.
JlamuHapHOE M TYpOYJIEHTHOE ABM)KEHHE CPEJIbl, OnpeesieHne (Pu3cBOHCTB TEKyUnX Cpell 10 TabINIHbIM
JTaHHBIMM, BBIYHMCIICHNE KpuTepus PelfHombaca.

10

Tennootmaua npu CBO60)IHOM JABWKCHUHN )KUJIKOCTH B 00JIBIIIOM 00OBEME H B

OTrpaHUYCHHOM IPOCTPAHCTBC.
Onpe;leneHne TCIIOOTAAYN MUJIUHAPOB B BOAC U BO3IYXE, B OKOHHOM IEPEIICTE

11

COHpOTI/IBJ'IeHI/Ie " TCIIOOTAAYA IMPU BBIHYXICHHOM MMPOAOJIbHOM OMBIBAHUN TIIOCKOM

MMOBEPXHOCTH
Pacuer mokanbHOM 1 cpe)meﬁ TCIJIOOTAAYU IIPU IMTPOAOJIbHO OMbIBAHUU IUIOCKO TMOBEPXHOCTHU

12

COHpOTI/IBJ'IeHI/Ie " TCIJIOOTAA4Ya IMPU BBIHYXXJICHHOM TCYCHNU B pr6ax 1 KaHaJiax.
Onpenernenre cpeaHel TEIIO0TAAYH U KOAPDUITMEHTA COTPOTUBICHHUS TIPH JBUKCHUH KUIKOCTH B
TpyOOIPOBOIE B TAMUHAPHOM M TypOYJIIEHTHOM THAPOJHHAMUYECKUX PEKUMAX

13

ConpoTUBJICHHE U TEIIOOTAaua IPU MOTIEPEYHOM OMBIBAHUU OTJENBHBIX TPYO U MyYKOB
TpyO.

Omnpenenenne cpeaHeil TEMIOO0TAAYN TP MONEPEYHOM OUBIBAHUH KUIKOCTBIO KOPHIOPHBIX U IIaXMaTHBIX
TPYOHBIX ITyYKOB
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14

Tennoomaqn IIpU pa3BUTOM IIY3bIPbKOBOM KUIICHHUU HaCLIIHeHHOﬁ KHAKOCTH Ha
TBepHOﬁ BepTHKaﬂBHOﬁ IOBCPXHOCTHU U CBO60,I[HOM JBHXXCHHUH )XUAKOCTU B 00JIBIIIOM

o0BeEME.
Onpe)leneHI/[e KO3(1)(1)I/IIII/I€HTE[ TCIIJIOOTJa4H, HepBOﬁ KpHTI/IquKOﬁ MOIIIHOCTHU U TCIIJIOBOT'O IMTOTOKA HpI/I
My3bIPHKOBOM KHUIIEHUH B 00JIBLI0I 00beMe

15 |Temnmootnaua mpu My3bIPEKOBOM KUTICHUH KUKOCTH MTPH TEUYCHUH B TPYOE
OmnpeneneHne KPUTHIECKOH TNIOTHOCTH TEIDIOBOTO MOTOKA (qKpl, qKp2), TEMIIEpaTypHOTO HAaNopa u
ko3 dumeHTa TemI00TaYH.

16 |TemnmooTnaya mpu My3bIPHKOBOM KUTICHUH KUIAKOCTH HA TPYOHBIX MyYKax
Pacuer TCIUIOOTAAYM IMPHU KUIICHUU Ha TOPU30HTAJIbHBIX pr6HI>IX ITy4YKax.

17 |Kunenue ’XKUAKOCTH MPHU JBMKEHUU BHYTPH TPYO.

Pacuer TeruiooTnauu npu my3sIpbKOBOM KHIICHUH BOJIBI B TPYOeE, ONpeielieHHe PacX0oAHBIX TapaMeTpOB 1
TUAPABINYCCKOTO COIPOTUBJICHUS.

18 |JlamuHapHBIH U TYpOYJIESHTHBIA TETUIOOOMEH MPY TUICHOYHON KOHICHCAIIH
«HEMOABUKHOTO» IMapa
OnpeﬂeneHI/Ie TCINIOOTAAa4Y4 U INIOTHOCTH TCIIJIOBOI'O IIOTOKA Ha BCpTHKaﬂBHOﬁ TMOBCPXHOCTH.

19 |Temnootaaua npu MICHOYHON KOHACHCAIIUY JIBIKYILETOCs mapa
Pacuer TeruiooTnauy npu IBMKEHUU BHYTPH TPYObI, Ha BHEIIHEH IOBEPXHOCTU TPYOBI U B ITy4Ke TPYO.

20 (3aKOHBI paBHOBECHOTO HU3IIyUYEHUS
[Mpumenenune 3akonoB Kupxroda, [lnanka, Penes-/I>xunca, Buna, Credana-bonbrmana.

21 (TerutooOMeH M3TYyYCHHEM MEXITY CEPBIMH ILTUTAMHU
Brranciaenue JIYYHUCTBIX IOTOKOB BCECX BUIOB.

22 (TermiooOMeH M3IYYCHHEM MEXITY CEPhIMH TEJIaMHU IPU HATUHIHH SKPAHOB
OueHka 3¢ GEeKTUBHOCTH IKPAHUPOBAHHS.

23 (TemooOMeH U3ITYyYeHHEM MEXAY MPOU3BOIBHO PACIIONIOKEHHBIMU CEPhIMU
MIOBEPXHOCTAMU
OmnpeneneHue YriIoBBIX KO3(QPHUINCHTOB H3ITydSHHS.

24 |TerumooOMeH M3ITyYEHUEM MEXIY ra30M U ero 000JI0UKOi
OHpCZ[eHeHI/IC PE3YIBTUPYIOLICTO ITOTOKA OT ABIMOBBIX I'a30B K I'a30Xo40y

25 |KonBekTHBHas TEIJIO-U MaccOOTava B Mapora3oBoii cpene
Pacuer maccooTnauu IIpyU KOHJACHCAlIUN 13 napora30130171 CMCCH

26 |KoHCTpyKTOpCKHIi pacueT TerToOMEHHBIX anmnapaToB
CocraBieHue TeIIoBoro 6anaHca, onpeeseHne CpeaHei JorapuMUIecKoi pa3sHOCTH TEMIIEpaTyp,
TCIIonepeaaiu, NOBEPXHOCTHU TEmI000MeHa.

4.3. CamocrosiTenbHas paboTa 00yJaromuxcs.
No
Bun camocrosTensHO# paboThI

/1

1 ([IpopaboTka JIEKIIMOHHOTO MaTepHana.

2 |[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.

3 |[ToaroToBka K MPaKTHYECKUM 3aHSATHSIM.

4 |CamocTosITensHOE U3ydeHHE HEKOTOPBIX TEM.

5 | [loaroroBka K MpOMEKYTOYHON aTTECTALIUU.

6 | [loaroroBka Kk TeKyIemy KOHTPOIIO.




5. llepeueHb uU3IaHUN,

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHIAYCTCA HCIIOJIB30BATh IIPHU

By30B. KynunoB A.A. U3natenbeTBo:
HUL UTHOPA-M, 2022. — 375 c. ISBN:
978-5-16-009965-1

Ne
i bubnuorpaduueckoe onucanue Mecro nocrymna
1 Teromacoobmen: yuebHOe mocobue s | https://znanium.ru/catalog/document?id=399512

3amayHuK MO TeIuionepeaayde: yueoHoe
nocobue. Kpacnomekon E.A., Cykomen
A.C. U3natensctBo: TpancnoptHas
kommnanus, 2021. — 287 c¢., ISBN 978-5-
4365-6397-8

https://book.ru/books/939123

Tennorexuuka B 2 T. Tom 1.
TepmoMHaMKKa U TEOpHs TEIJIOOOMEHA :
yueOHuK 1 By30B / B. JI. Epodees, A.
C. llpsxun, I1. JI. CemenoB Mockaa :
N3patensctBo FOpaiit, 2025. — 308 c. —
(Beicuiee oopazoBanue). — ISBN 978-5-
534-01738-0.

https://urait.ru/viewer/teplotehnika-v-2-t-tom-1-
termodinamika-i-teoriya-teploobmena-
5607244#page/1

TepmoanHaMKKa U TEIUIONEpEaAYa :
yuebHnoe nocobue / B. I'. IllaxoB. —

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

https://e.lanbook.com/book/336659 (nara
oOpamenus: 24.01.2025).

TemnosHepreTuKa )Keae3HOJOPOKHOTO
TPAHCIOPTA: CIIPABOYHO-METOHMUECKOE
nocoOue JIsl UHKCHEPOB-TEIJIOTEXHUKOB
KEJIC3HOIOPOIKHOTO TpaHCmopTa. M.:
OI'BOY , 2006. — 345¢. ISBN: 5-79876-
0114-9

Hayuno- Texauueckas 6ubnmmnoreka PYT
(MUUAT)

Meroanueckue ykazaHus K
1abopaTopHBIM paboTaM Mo
mucuuruinHaM «TenmoTexHukay,
«TepMoMHAMKKa U TETJIONEpeIauay.
Boponosa JI.A., I'yces I'.b., Koctun A.B.
M.: MUUIT , 2011.-36c.

HayuHo- Texnudeckas 6udauorexka PYT
(MUUT)

TepMoanHaMUKa U TEIJIIOMacCOOOMEH
(OCHOBBI TEOPHH, 3a/1a4H U PacuETHbIE
cootHomeHus ). MunaeB b.H., Koctun
A.B., Boponosa JI.LA. M.: MUUT , 2013.
-75c.

Hayuno- Texanueckas 6ubmmoreka PYT
(MUUT)




8 TepMonMHaMUKa U TEIUIONEpeaaya. Hayyno- Texuuueckas 6ubanoreka PYT
MeToaudecKue yKa3aHus K KypCcOBOMY (MHNT)

npoexktupoBanuto. Munaes b.H., Koctun
A.B., ®ponukos N.U., Boponosa JL.A.
M.: MUUT , 2015. -26 c.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCS TPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

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

Hayuno-texuuueckas oubnuoreka PYT (MUUT) (http://library.miit.ru).

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

/. IlepeueHb JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MPOTPpaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI1 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

Hcnonb3yroTcss ~ BO3MOXHOCTH ~ IporpamMmHoro  makera  Microsoft
Office.CnennanuzupoBannas nporpamma Mathcad. ba3za tecToBbIX 3amanuii ajist
KOHTPOJII OCTaTOYHBIX 3HAaHMA 1Mo Kypcy B oOonouke ACT — MHUHUT (100
3a1aHui).

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIUIUIMHE (MOIYIIIO).

AyauTopun I TPOBEAEHUA JEKIMH W IPAKTUYECKUX 3aHIATHH C
MYJbTUMEAUUHBIM 000pyAOBaHUEM.AyIUTOPUU Kadeapsl CO CTEHIaMHu Ui
IIPOBEICHUS TAOOPATOPHBIX PAdOT.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3auer B 3 cemecTpe.
Dk3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEpHUATIBI.

O1eHOYHBbIE MaTepUalIbl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTalny, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapUIMii ITpenogaBaTelb Kadeapbl
«TemnosnepreTuka TpaHCIoOpTa»
HMHCcTUTYyTa TPAaHCIOPTHOM TEXHUKHU U

CUCTEM YIIPABJICHUS A.C. CenuBaHOB
CornacoBaHo:
3asenyrommii kadeapoi TT A.B. Imutpenko

[Ipencenarens yueOHO-METOIUUECKOM
KOMUCCUU C.B. Bonoaun



