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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-3 - CnoocobeH  mpUMEHSTH  COOTBETCTBYIOUMN  (pU3MKO-
MaTeMaTHYeCKUH anmapaT, METO/Ibl aHAJIN3a U MOJAECTUPOBAHUS, TEOPETHUIECKOTO U
AKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS MIPU PEILICHUN TPOPECCUOHANIBHBIX 33/1a4;

IIK-2 - CnocoOHOCTh MPOBOAUTH PacyeThl MO THUIOBBIM METOAMKAM U
IPOEKTUPOBATh OTAENIbHBIE JAETAadM U Y3Jbl C HMCIOJIb30BAaHUEM CTaHIAPTHBIX
CPEICTB aBTOMAaTH3alMM IPOEKTUPOBAHHUS B COOTBETCTBUU C TEXHUYECKUM
3aJIaHUEM.

OOyueHue 1o JUCUUIUIMHE (MOJIYJII0) IPEAIOoIaraeT, 4yTo 1o ero pe3yJbraraM
oOyuatoruiicst Oyier:

3HATH:



(1)I/I3I/I‘-ICCKI/Ie OCHOBBI 1 OCHOBHBIC 3aKOHOMCEPHOCTH TCIIJIO-U MACCOIICPCHOCA
B Fa3006p3.3HBIX, KUAKUX HW  TBEPABIX TElIax; MCETOAbI H Tp€6OBaHI/I$I,
COOTBCTCTBYIOIIME 3aaa49aM IIPOBCACHHA OKCIICPUMCEHTA 110 SaI[aHHOﬁ MECTOOUKE.

YMmern:

MIPOBOJIMTH PACUETHI IO TUIIOBBIM METOJMKAM M MPOSKTUPOBATh OTJICIbHBIC
JeTaJIM WU y3JIbl C MCIHOJB30BAHUEM CTaHJAPTHBIX CPEJICTB aBTOMATH3AIUU
MIPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM.

Baaners:

3HAHUSMM M YMEHUSIMHU Ha YpOBHE, HEOOXOJUMOM JUIsl TOJyYEHUS
pEe3yJIbTATOB PEIICHUA 3aJlad TEIUIO- U MACCOMNEPEHOCAa B AJIEMEHTAX TEIUIOBBIX
YCTAaHOBOK M CHCTEM, M aHaJu3a IOJYyYCHHBIX PE3yJIbTaTOB PAcCUYCTOB W/WJIU
AKCIIEPUMEHTOB.

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OOmasi TPyIOEMKOCTh AUCHUILIMHBI (MOayssi) coctaBisier 8 3.e. (288
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyJaromuxcst €  MEJarorM4yecKuMM  paboTHMKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHUSIX,
IIPU MPOBEJECHUHN YUE€OHBIX 3aHITHI:

KonnyectBo wacos
Tum yaeOHbIX 3aHATHN Cemectp
Bcero

Ne3 | Neq

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSTHH (BCET0): 160 48 112
B toM uncae:

3aHATHS JIEKIIHOHHOTO THIIA 64 16 48

3aHATHS CEMUHAPCKOTO THIIA 96 32 64

3.3. O6bemM aucruIUIMHBL (MOAyYJsA) B (OpME CaMOCTOSITENIbHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
NeAarorndecKuMi pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aiu
0o0pa3oBaTeNbHONM MPOTpaMMbl HA HWHBIX YCIOBHUSX, TMpPH MPOBEACHUU
IIPOMEKYTOUHOM aTTecTaluu cocrapisier 128 akageMuyeckux vaca (0OB).

3.4. Ilpu oOy4eHuu 1o UHAMBUIYAIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCJIE [TPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTBHIO B (hOpPME CaMOCTOATEIBHON pabOThI 00yUaIOUINXCS, a TakKe B popme




KOHTaKTHOW PabOThl 00ydYaIOIMUXCs C MEAArorudecKuMu pabOTHUKAMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K pPeasiu3aIlii 00pa30oBaTEIIbHOW MPOrpaMMbl HAa HHBIX
YCIIOBHSIX, TIPH MPOBEJACHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOUOHHOTO THUIIA.

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

1 [IEPBBI CEMECTP. O6mue npencTaBIeHns O HepeHoCe TEMIOTH H MACCHI:
- MEXAaHU3MBI IIEPEHOCA TCIIJIOTHI;

- CKaJISIPHBIC U BEKTOPHbLIC ITOJIA (1)I/I3I/I‘-ICCKI/IX BCJINYHH,

- INIOTHOCTU SHEPTHUU U MACChI;

- MIOBEPXHOCTU NOCTOSAHHOTO YPOBHA U BEKTOP-TPAAHUCHT.

2 |Cuctema ypaBHEHHUH, ONPEACIISIONIAst MEPEHOC MACChl U TETIOTHI:
- YPaBHCHU COXPAHCHUS MACChI;

- YPaBHCHU COXPAHCHUS DOHEPIUH;

- YPaBHCHUS NIBUKCHUS BSI3KOM Cpeanbl;

- YCJIOBUS OJHO3HAYHOCTHU.

3 |OCHOBBI TEIOPOBOAHOCTH:

- BEKTOP [UIOTHOCTH IIOTOKA TEIUIOTHL. 3akoH Dypse.

- TEIJIONPOBOAHOCTH Ta30B, )KHKOCTEH, TBEP/IbIX BEILIECTB;
- muddepeHnraIbHOe YpaBHEHHE TETUIONPOBOIHOCTH.

4 CTaHI/IOHapHBIC MMpOoICCChI TCIIJIOIIPOBOJHOCTH:

- OJITHOMEpHasl TEIUIOMPOBOTHOCTh B IJIOCKOM CTEHKE ITPU OTCYTCTBHHU U HATMYHH (V;

- OJITHOMEpHasl TEIUIONPOBOTHOCTh B LIMIIMHIAPHYESCKOM cioe. KpuTrieckuil uaMeTp HUIHHAPUIECKOI
CTCHKH;

- OJIHOMEpHas! TeIUIONPOBOTHOCTH B IIAPOBOM CJIO€ MPU OTCYTCTBHU (V;

- 000OIIEHHBIN METO/I PElIeH S 33/1a4 TeIUIONPOBOHOCTH;

- UCTIAPHUTEIBHOE OXJIAKICHNUE TOPUCTOMN TUIACTHHBI.

5 |MHTeHcudukanus nepenayu TeIIoThl OpeOpeHUEM:

- TEIIONTPOBOAHOCTD B CTEPIKHE ITOCTOAHHOT'O CEUYCHUS,

- TeTIonepeada CTeHKU ¢ IPSIMOYTOJIHBIMH TITOCKUMH pedpamu. Koadpuunent opedpenns u
s dexTuBHOCTH pedpa;

- TETIFIONPOBOTHOCTD pedep APYroi Hopmel.

6 |HecrammoHapHble IPOIECCHl TETUIOMPOBOIHOCTH:

- IOCTAHOBKA M PElICHHE 33/1a41 OXJIaXIeHHs (HArpeBaHusl) HEOrPAHUUEHHOW TUTUTBI;
- OIIpeJIeNICHHE OTIAHHOTO (BOCHPUHATOTO) KOJHUYECTBA TEIIOTHI;

- OXJIaX/IeHUe (HarpeBaHue) HEOTPAHMYEHHOTO IUINHIIPA,;

- OIpe/ICNICHUE KOJIMYECTBA TEILIOThI OTIAHHOW (BOCIIPUHSITOM) LIMIIMHIIPOM;

- OXJIAKACHUE (HarpeBaHue) TeJl KOHEUHBIX Pa3MepOB;

- PEryJISIpHBIN PEKUM OXJIAKACHHS (HarpeBaHus).

7 |BTOPOU CEMECTP. KOHBEKTHBHBIH TEIIOOOMEH B onHodazHoi cpene:

- OCHOBHbIC TOHATUA U ONPCACTICHUSA. 38.KOH HI)IOTOHa'Pl/IXMaHa;

- JAMHHAPHOE U TYpOYJICHTHOE JABWKCHHUE CPEIbl;

- TUAPOMHAMUYECKUH U TETIJIOBOW MOTpaHUYHBIC CiIou. AHanorus PefiHonbaca.

- crtocoOBI OCpeHEHMSI KO PHUIIMEHTOB TEIIO0TAAYN B TEMIIEPATYPhI TOTOKA KUAKOCTH. — (PU3NIECKHe
CBOMCTBA KUIKOCTH.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

OCHOBBI TEOPUU TIOTOOMS:

- reomeTpuyaeckoe mogoodue. Ilogodue pu3nvIeckux BETMYUH U SBICHUH;

- oTHOCHTENbHas (hopMa TuddepeHHaTbHBIX YPABHEHHUI U YCIOBHUI OIHO3HAYHOCTH;
- CUMIUTEKCHI M KPUTEPUH TIOA00uS;

- 3aKOHBI IOJI00WsI. 3HAYCHUE TEOPUH MTOTO0US.

TemnooTnava npu CBOOOTHOM JABHKEHUU YKUIKOCTHU:
- B 00JIBIIOM 00BEME OKOJIO BEPTUKAIBHBIX M TOPU30HTAIBHBIX IUIUT U UIHHAPOB;
- B OTPaHWYEHHOM IPOCTPAHCTBE (TOPU30HTAIbHBIE, BEPTUKAIBHBIE M KOJIBIIEBBIE CIION).

10

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

11

COHpOTI/IBJIeHI/Ie U TCIUIOOTAAYA IIPU BBIHYXKJICHHOM TCUYCHHUU:
- B Tpy0ax;

- [Ipy IONNEPEYHOM OMBIBaAHHUU OTACIIbHBIX pr6,

- [IPY TIOTIEPEYHOM OMBIBAHWH KOPUAOPHBIX H MIAXMATHBIX ITyYKOB TPYO;

- IPY TEYEHUHU B KPYTJIBIX BUHTOBBIX M IIEPOXOBATHIX TpyOax.

12

OcobenHoct TEINIOOTAAYH XKUAKHUX METAIJIOB, PA3PEKCHHBIX I'a30B, ITPU
BBICOKOCKOPOCTHOM TCUCHHH I'a3a.

13

Tennooulaqa IIpu UBMCHCHUU (I)EBOBOFO COCTOsAAHUA BEIICCTBA:

- BuIbI (ha30BBIX MPEBpaLeHHH 1 (Pa30BBIX MEPEXOJIOB;

- npaBuiio a3 u Gpa3oBble JUArpaMMBbl BELIECCTB;

- OCHOBHBIE CBEJICHHUS O MEXaHU3ME U MUKPOXaPAKTEPHUCTUKAX KUITCHHS KHUIKOCTEH;
- KpUBbIE KUMEHUS U (PaKTOPHI, BIMAIOIINE HA TETIIOOTAATY IIPH KUIICHHH.

14

Teruiootnaua mpu My3bIpbKOBOM KUIIEHUH KUJIKOCTH (CBOOOIHAS KOHBEKIIUA):

- KPU3HC TEIUIOOTJauH, Iy3bIPbKOBBIH 1 TJICHOYHBIH PEXKUMBI KUIIEHHS HAa TIOBEPXHOCTH;

- KpUTHYECKHE TUIOTHOCTHU TEIIOBOTO TI0TOKa (qKpl, qkp2), TemmepaTypHOro Hanopa u ko3hpunneHra
TEIIO0TAaUH;

- BJIUSIHUE PA3JINYHBIX ()aKTOPOB Ha BEIMUMHY qKpl;

- KpUTEpUAIIbHBIC U Pa3MEPHBIE BHIPAXKEHHS Ul CPEAHEH TEIIO0TAaul IPH KUMECHUH;

- TEIUIOOTAAYA [IPU KIICHUH Ha TOPU3OHTAIBHBIX TPYOHBIX IyYKax.

15

Kunenue »XuIKOCTH NpU ABMKEHUU BHYTPH TPYyO:

- CTPYKTypa U PeKMMBI TEUCHUS IBYX(Pa3HOTO IIOTOKA B BEPTHKAIBHON TPyOE;

- CTPYKTYypa U PEKUMBI TEUCHHUS IBYX(Aa3HOTO IIOTOKA B TOPU30HTAIBHON TPyOE;

- pacxoJIHbIC U NCTHHHBIC MTapaMeTpPhl ABYX(a3HOTO MOTOKA;

- TETIJIO0T/Ia4a IPH My3bIPHKOBOM KHITIEHHH KUAKOCTH B TpyOe. BimsiHue Ha TermooTnady ckopocTn
LUPKYJIALUY U TEIUIOBOTO NOTOKA,;

- COIIPOTUBJICHUE NPH Iy3bIPbKOBOM KHUIIEHUHU JKHJIKOCTHU B TpyOe.

16

Tennoomaqa IMIpU KOHACHCAllWH I1apa:

- OCHOBHBIE CBE/ICHH O KOHJCHCALMK MTapoB. [I71eHoYHas 1 KamneabHasi KOHICHC ALY,

- TEPMHYECKOE CONPOTHUBIICHNE NTEPEAade TEIUIOTH M KO3()(HUIIMEHT KOHICHCAIIUH;

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

- TETIIIO0T/Aa4a TP KOHJCHCALNH «HETOABIKHOTO» Mapa Ha BEPTUKAIBLHON MOBEPXHOCTH U JAMUHAPHOM /
TypOyJICHTHOM TEUCHUH IUICHKH;

- KpuTepuaibHas popma BEIpaXXSHUH 1Sl CpeJHEH TEIIO0TAaYH ¥ CMELIAaHHOM TE€UEHHH IIJICHKH;

- TEIJIOOT/Ia4a MPH KOHJCHCALIMH JBIIKYIIErocs IIapa Ha BHELIHEH MOBEPXHOCTH FOPU30HTAILHOM TPYOBI 1
B Iy4Ke TpyO;

- TEIJIOOT/Ia4a MPH KOHJEHCALIMY JBIKYIIErocs napa BHyTpHU TpyOBbI;

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

17

TemnooOMen u3nydenrem. O01IKe IpeICTaBICHUS O IEPEHOCE YHEPTHUHN U3ITyUCHUEM:
- ceneKkTuBHAs U cepas cpena. CoOCTBeHHOE U3IydeHHue. TemioBoe H3mydeHune;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- abCcorOTHO YepHas (aTepMuYHast) M aOCONIOTHO TIpo3payHast (AnaTepMUYHAasi) CPEIbl.
KoaddrmmeHT coOCTBEHHOTO N3IYUYCHHUS CPEb];

- UIHTCHCHBHOCTB U3ITy4eHus. [IT0THOCTB JTydrcTOil sHeprun. BekTop nmepenoca JyqucToil JHEprum.
Koapunuenr noriomenns cpeasl. Y paBHEHHE EpeHOCa JTYYHCTON SHEPTUH.

18

Jlyuucroe B3aMOJEHCTBHE CepOii CPEJbl C TBEPAOH 00O0IOUKOM:

- abCOMIOTHO YepHasi, Oentast ¥ mpo3paydHast IOBEpXHOCTH. 3akoH JlambepTa;

- 3¢ heKTUBHOE M PE3YIbTUPYIOIICE U3TyUCHUS;

- 3aKOHBI paBHOBeCcHOTO m3nydeHus: Kupxroda, Ilnanka, Penes-Ixunca, Buna, Credana-bonpimana;
- IOHATHE O Jy4UcTOl TemuepaTtype. CTereHH YepHOTH (PH3NYECKUX TN U Ta30B.

19

OT,I[GJ'IBHI)IG 3a/lavu JIy4ucTOoro TEJI000MEHA B HpO3p3‘lHOﬁ cpeac:

- TEII00OMEH H3JIIyYCHUCM MCIKAY CCPbIMU IUIMTAMU;

- TeIJI000MEH H3JIYyYCHUCM MCKAY CEPbIMU IUIMTAMU IIPU HAJIMYUHN IKPAHOB;

- TEII00OMEH H3JIIYyYCHUCM MCKAY CEPLIM TCJIOM U Opr)KaIOHIefI €ro 000JIOYKOH.

20

TernnmooOMeH H3ITydeHHEM MEX]Ty TPOU3BOJILHO OPUEHTUPOBAHHBIMH CEPBHIMH TEJIAMU:
- CpeJHUE B3aHMHbIE TIOBEPXHOCTH U YII0BbIe KOA()OUIUEHTH U3ITydeHHS;

- FEOMETPUYECKHE CBOICTBA JTy4HUCTHIX TOTOKOB;

- METO/IbI OIPE/ICNIEHHS YTIIOBBIX KO3(D(PUIIMEHTOB H3TydeHHUS.

21

TennooOMeH U3Ty4eHHEM MEXTY Ta30M M €r0 000JI0YKOM:
- Pe3yNIBTHPYIOIIUI TEIIOBOM MOTOK;

- IOTJIOIIATEILHAS CIIOCOOHOCTE Ia30B;

- CTETICHb YEPHOTHI CMECH ra3oB;

- TIOHATHE O CJIIOKHOM TEIJI000MEHE.

22

OCHOBBI TEITO-U MAaCCOOOMEHA B OMHAPHBIX CpeJax.

OCHOBHBIE TIOHSTHS:

- KoHIeHTpanoHHas 1} dy3us. [IoTok Macchl ¥ INIOTHOCTh HOTOKA MACCHL;
- 3akon @uka. Koaddpunment monexysipHoit quddysmm;

- repmoandysus u 6aporndysus;

- BEKTOP IUIOTHOCTH TEIUIOBOTO MOTOKA C yYETOM TIEPEHOCa MACChI;

- i epeHnnaTbHBIE YpaBHEHHS TEIUIO-U MacCOOOMEHa.

23

KonBekTrBHas Tei0-u MaccooTa4ya B Hapora3zoBoi cpene (001me mpeacTaBiIeHus ):
- pacueT Terto-u MmaccooTaaur. KoaddhuimeHTs MaccooTnaum;

- ctehaHOB MOTOK Macchl U ypaBHeHue Ctedana.

- i PY3MOHHBIN TOTPaHUIHBIN CIIOH;

- QHAJIOTHSI MPOLIECCOB TEIUIOOTAAYH M MACCOOTAa4H. IIpuMepsl pacyera MacCOOToauH.

24

TemnoBoii pacyeT TeIIO0OOMEHHBIX anmapaToB (TPOSKTHBIA U MTOBEPOYHBIN):
- ypaBHEHHMS TEIUIOBOTO TETIJIOBOTO OallaHca M TETUIONEPEaauH;

- CXEMBI JIBIJKEHHUS TEIUIOHOCUTENEH (PSMOTOK, TPOTUBOTOK, IEPEKPECTHBIN TOK, JIp.);

- OIIpEJIeTICHUE CPEHEr0 TEMIIEPaTypHOTo Halopa;

- pacyeT KOHEYHBIX TEMIIEPATyp TeIJIOHOCUTENEH;

- TEIUTOBOH pacyueT peKyNepaTUBHBIX U PEreHePaTUBHBIN TEIUIOOOMEHHBIX aIllapaTos;

- HHTeHCH(UKALIUS TTPOIIECCOB TEII00OMEHA B TEMNIO0OOMEHHHUKAX.

4.2. 3a"sATUS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

Omnpenenenue Kod(PpPUITUEHTOB TEIUIOMPOBOTHOCTH METAIOB U CIIJIABOB
[TpnoGpeTeHre HaBBIKOB H3MEPEHHS TEMIIEPATYPBI, TETIIIOBOTO ITOTOKA, ONpeieIeHs KodhPHUIeHTa
TEIUIONPOBOIHOCTH METAJIOB METOIOM ITOCKOTO CIIOS

Onpe,ueneHI/Ie KOB(I)(I)I/II_II/ICHTOB TCIUIOOTAAYU IIpU CBO60)1HOM ABHUXKCHUU BO3AyXa OKOJIO

BCPTUKAJIBHOT'O /T OPHU30HTAJIBHOTO MWJIMHApPA
[TpuoOpeTeHre HABBIKOB H3MEPEHHS TEMIIEPATYP CTEHKHU, OKPYIKaloIel Cpelibl, IlepeiaBacMoro
TEIIOBOTO TIOTOKA, PAcyeT TETIO0TAauH 110 ypaBHeHHI0 Hyccenbra

Onpenenenre Ko3pHUIUEHTOB TEIUIOOTIa4H NPU CBOOOIHOM JIBU’KEHUU BO3/1yXa OKOJIO
BEPTHKAJIBHOTO / TOPU3OHTAILHOTO JHCKA

[IprobOpeTeHne HaBBIKOB U3MEPEHUS TEMIIEPaTyp CTCHKH, OKPYKaIoIIeH cpeibl, Iepe1aBaeMoro
TCIUIOBOI'O MMOTOKA, paCUYCT TCIJIOOTAAYH 11O YPABHCHUTIO HYCCGJ'II)Ta, COCTaBJICHHE TEIJIOBOTO Oaanca
LWJIMHIpA

Onpenenenne K03)HUIMEHTOB TEIUIOOTIAUH MPH BHIHYKICHHOM JBIKEHHH BO3AyXa
OKOJIO BEPTUKAIBLHOTO / TOPU3OHTAILHOTO HJIUHAPA

N3zyuenne n3meneHnsa k03¢ GUINEHTa TEMIO0TAAYH OT CKOPOCTH HAOETAIOMETO BO3AYIIIHOTO ITIOTOKA.
[TpnobpeTeHne HaBBIKOB H3MEPEHHS TEMIIEPATYP CTECHKH, OKPY’KaroLeH Cpeibl, Iepe1aBacMoro
TEIUIOBOTO TIOTOKA, PAcueT TeIUIOOT/AAuH 110 ypaBHeHHI0 Hyccenbra.

Omnpenenenne kKod(PPUITMEHTOB TEIUIOOTAAYH MTPH BEIHYKICHHOM JBHKEHUU BO3IyXa

OKOJIO BEPTUKAJIBHOT'O /T OPHU30HTAJIBHOTO AHUCKa

W3zydenue BnusiHust OPMBI M MTOJIOKEHHS TEJIa B MPOCTPAHTCTBE HAa KO3 duIueT TermooTaayn. M3yuenue
HU3MEHEHHS KO3 PHIIMEHTa TEIIOOTIa4l OT CKOPOCTH HAOEraroIIero BO3AYIIHOTO moToka. [Iprodperenue
HABBIKOB U3MEPEHUS TEMIICPATypP CTCHKH, OKPYIKAIOIICH Cpe/ibl, IePeaaBacMOro TEIJIOBOTO MOTOKA,
pacder TemooTaauM no ypasHenuio Hyccenbra.

Omnpenenenre K03pGUIUEHTOB TEIUIOOTIA4YH TP IBUKEHUU BOJIBI B TpyOe
HpI/IO6pCT€HI/IC HABBIKOB U3MCPCHUA TEMIICPATYP CTCHKU U BOABI P ABUKCHUU BHYTPU TPY6LI, HaBBIKOB
pacyeTa KOS(I)(l)I/IIII/IeHTa TCILJIOOTAAYU B )KPI,HKOfI cpenc

Omnpenenenre KodpGUITUEHTA U3TyUYCHUS TBEPIOTO Tela
I/I3MepeHI/Ie CTCTICHU YCPHOTHI PA3JINYHBIX TCJI MTYTEM CONOCTABJICHUA MOHeKyﬂﬂpHOﬁ u paZ[HaHHOHHOﬁ
TEeMIIEPaTypbl IOBEPXHOCTH

Onpenenenne ko3 duinenTa Termaonepeaady OTOMUTENTFHOT0 Iprudopa
W3ydeHne nmporecca TeIonepeaaya oT ropsyeil BoAbl K BO3AYXY Uepe3 pa3AeisIoNlyIo HX CTCHKY
OTONHTENBHOTO MpHOOpa

3ammTa 1a00paTOPHBIX pabOT

[IpakTrueckue 3aHATHS

TemaTuka MpaKTHYECKUX 3aHATHI/KPaTKOE COIepIKaHNe

CEMECTP 1. 3aBucumocTb (pU3nIeCKUX BETUYHH OT TeMmepaTyphl. [ITOTHOCTH

9HEPTHUU U MACCHI.
[TpuoGperenus yMeHUs OnpeeiTh (PU3NUECKHE CBOIICTBA MaTEPHUAIIOB MO IAHHBIM Ta0JIHIL

I'pagueHT TeMIiepaTypHOro moJist. Y paBHEHMs COXPAHEHUS MaCChl U DQHEPIUH.
YpaBHEHUs IBUKCHUS BA3KOM cpenbl. DU3HYECKU CMBICT YCIOBUN

OJIHO3HAYHOCTH/OILCHKH U IMOSICHCHHUS.
Pemrenne 3a1a4 Ha OCHOBHBIE TIOHATHS JUCHUILUINHBI

OpHoMepHast TeIUIONPOBOAHOCTh B TNIOCKOM CTEHKE MPHU OTCYTCTBUU M HATMYUU

qv/pacder TemIeparyp, TEIUIOBBIX CONPOTUBICHUN U TOTOKOB
HpI/IO6p€T€HI/I€ HAaBBIKOB paCUCTHOT'O OIIPEACIICHUA TEMIICPATYPHbBIX nonei/i, IJIOTHOCTHU TCIIJIOBOI'O




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

MIOTOKA,TEIUIOBOTO MOTOKA, KOJIMYECTBA TIEPEAAHHON TEIIIOTHI (32 MHTEPBal BpEMEHH) B IIpOLIEcce
CTalMOHAPHOM TETIIIONPOBOIHOCTH YepPe3 MIIOCKYIO CTEHKY

OI[HOMepHaﬂ TCIUIOMPOBOAHOCTD B HUJIIMHAPUICCKOM cioe/ KpI/ITI/I‘{eCKI/Iﬁ ANaMETp

H30JIA1MH, paCcuCT TCIJIONIOTEPh pr6BI

[TpuoOpeTeHre HABBIKOB PACYETHOT'O OIIPE/IeNICHNs] TEMIIEPATYPHBIX MOJIEH, IUIOTHOCTH TETUIOBOTO MOTOKA
U JINHEHHOM IIOTHOCTH TEIIOBOTO NMOTOKA, KOJIMYECTBA NIepeJaHHON TETIJIOTHI (3a HHTepBal BPEMEHH) B
IIpoLecce CTAMOHAPHOM TETUIONPOBOIHOCTH YEPE3 NUIIMHAPUYECKYIO CTEHKY. HaBbIKM pacueTa TOIIIHUHBI
TEIIOBOW M30JIALUH P HOPMHUPOBAHNH TEIIONOTEPH TPyOOIIpoBoAa

[Tepenava TeroTsl Yepe3 OpeOPEHHYIO CTEHKY/onpeaeneHue KodhduireHTa

s dexTuBHOCTH pedpa, KPaTHOCTH YBEIUUYEHHUS TEIIOTICpeIavuu.
CpaBHHTEIIBbHAS OL[CHKA MOBBIIICHHUS TEIUIOOTAA4H OPEOPEHHBIX MOBEPXHOCTEH MO OTHOIICHHUIO K
HEOpEeOPEHHBIM.

HecrannonapHslii IpOLECC TEIUIONPOBOIHOCTH HEOTPAHUYECHHOM IIIIUTHI.
Pacuer TemMneparyp B LIeHTpEe M Ha IOBEPXHOCTH TeJla, BPEMEHH OXJIaXICHUS/OXJIaXKISHHs 10 3aJaHHOMN
TEMIIEpPaTyphl, KOJINYECTBA IEPEAAHHOMN TEIIOTHI.

HeCTaHHOHapHI:Iﬁ mponuccc TCIIONPOBOJHOCTH AJTUMHHOI'O MUJIWHAPA, OTPaHUYCHHOTI'O
HUIKMHApPA, HapauICnuIcaa.

Pacuer TEMIICPATYP B HCHTPE U HA MOBECPXHOCTU HUIMHAPA, NAPpAJUICTIUIICId; BDEMCHHA
oxnamaeﬂnﬂ/oxnamz[emm a0 33,&3HH017I TEMIIEPATYPhbI, KOJINYICCTBA Hepe[[aHHOﬁ TCIIJIOTHI. OnpeaeneHI/Ie
TEMIICPATYPhI B ICHTPEC U CpeZ[HeMaCCOBOﬁ pu 3a1aHHOM BpEMECHU OXHa)K[[eHI/Iﬂ/HaneBa

PerysipHBII pesKxUM IIpU HArPEBE U OXJIAKICHUHN TEJ.
OnpeneneHne TeMIia OXJIaK/IeHHs/HarpeBa 1o AaHHbIM YKCIIEPUMEHTA, (PU3MYECKUX CBOMCTB MaTepHasioB
TEJ Pa3InIHON HOPMBI

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

IIOTOKA XUIKOCTH.
JlamunapHoe U TypOyJIeHTHOE ABHKEHUE CPE/Ibl, OIpeieeHHe (PU3CBONCTB TEKYUHX CPEJ IO TaOIHMIHBIM
JTaHHBIMHY, BBIUHCIICHUE KpuTepus PeltHonbaca.

10

Tennmoormaua npu CBO60,[[HOM JABMOKCHHH XUJIKOCTH B 00JIBIIIOM 00BEME U B

OTrpaHUYEHHOM IIPOCTPAHCTBE.
OnpeﬂeneHI/Ie TECIUIO0TAAYN MUJIMHAPOB B BOJC U BO3AYXE, B OKOHHOM IMECPCIIIIETE

11

COHpOTI/IBJ'IeHI/Ie " TCIUIO0TAAYA IMPU BBIHYXXJICHHOM IIPOJ0JIBHOM OMBIBaAHUH MIOCKOH

IMOBCPXHOCTHU
Pacuer nokanpHO# 1 cpe,uHeﬁ TCIUIOOTAAYH ITPU TPOJOJIbHO OMBbIBAHHUU ILTOCKOM MOBCPXHOCTHU

12

COHpOTI/IBHCHI/IC " TCIUIOOTAA4a IIPU BBIHYXXJICHHOM TCUYCHUU B TPY63.X M KaHaJiax.
OmnpeneneHue cpeaHed TEII00Taaud 1 KO3 HUIIMEHTa COTPOTHBIICHUS MTPU ABWKCHHUH YKHUIKOCTH B
TpyOOINpPOBOIE B TAMUHAPHOM U TypOyJIEHTHOM I'HIPOJMHAMHYECKUX PEKUMAX

13

ComnpoTuBIICHHE U TETUIOOTIa4a MPH OMIEPEYHOM OMBIBAHUH OT/ACIBHBIX TPYO M IMyYKOB
TpYyO.

OmnpezneneHne cpeHe TEII00TAaYH IIPH ITONIEPEYHOM OMBIBAHHUH KHUAKOCTHIO KOPUAOPHBIX U MIAXMATHBIX
TPYOHBIX IIy4YKOB

14

TermmooTaauu npu pa3BUTOM IIy3bIPbKOBOM KHMIIEHUH HACBIILIEHHOM )KUIKOCTH HA
TBEPAOH BEPTUKAILHOMN MOBEPXHOCTH U CBOOOTHOM JABUKCHHUU KHUAKOCTH B OOIHIIIOM

o0beme.
Omnpeznenenne ko3¢ppUIHEeHTa TEIUIOOTAAYH, IEPBOH KPUTHUECKOH MOLTHOCTH M TEIUIOBOTO [IOTOKA NPH
ITy3BIPHKOBOM KHIIEHHH B O0ONBIION 00beMe




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

15

Tennootaava npu my3bIPbKOBOM KUTICHUH KUKOCTH MIPH TEUCHUH B TPyOE
OrnpeenieHre KPUTUIECKOU MIIOTHOCTH TEIIOBOTO MOoToKa (qKp 1, qKp2), TeMIiepaTypHOro Harnopa u
KOX(PHUIHEHTA TEIIOOTIa4H.

16

Tennmoormaua IIpU IMY3bIPbKOBOM KHIICHUH KUAKOCTHU Ha pr6HLIX IIy4yKax

Pacder TemooTaauu Npu KUIEHUH HA TOPU3OHTANBHBIX TPYOHBIX IMy4KaX.

17

Kunenune »XuIKOCTH NpU ABM>KEHUU BHYTPH TPYO.
Pacuer TemnooTnaun npu My3bIpbKOBOM KHIIEHHH BOABI B TPYOE, OIpeieNieHHe PACXOAHBIX MTapaMeTPOB U
THIPaBINIECKOTO CONPOTHBICHUSL.

18

JlamMuHapHBIN 1 TYypOyJICHTHBIA TEIJIOO0OMEH MPH TUICHOYHOW KOHICHCAINH

«HCIIOABUKHOT'O» I1apa
OnpeaeneHI/Ie TCIIOOTAAYH U IINIOTHOCTH TCIIJIOBOI'O ITOTOKA Ha BepTHKaJ’ILHOﬁ MOBEPXHOCTHU.

19

TermmooTaava npy MICHOYHOW KOHAEHCALIMK JABMKYLIETOCS napa
Pacuer TemnooTaaun npu IBMKEHUU BHYTPH TPYObI, HAa BHELITHEH IIOBEPXHOCTH TPYOH! U B IIy4Ke TpyO.

20

3aKOHbBI PaBHOBECHOT'O U3JIy4YEHUS
[Tpumenenne 3akoHoB Kupxroda, Ilnanka, Penes-Ixunca, Buna, Credana-bonsimana.

21

Tennoobmen HU3IYYCHUEM MCXKIY CEPBIMU IINIMTaMHU
Brruncnenue my4ucThIX MOTOKOB BCEX BUJIOB.

22

TemnooOmen HU3JIYUYCHUCM MCIKIY CCPbIMU TCJIAMU IIPU HAJIMIHUH SKPAHOB
Ornienka 3¢ (HEeKTUBHOCTH IKPAaHUPOBAHUSI.

23

TennooOMeH U3TydeHHEM MEXITY TPOU3BOJIBHO PACTIONIOKEHHBIMH CEPBIMU

IMMOBEPXHOCTAMU
Onpenenenne yriaoBeIx K03()GUINEHTOB U3ITyUCHHUS.

24

Tennoobmen HU3JIYYCHHUCM MCKIAY I'a30OM U €TI0 000JI0YKOH
OrnpenerneHne pe3yIbTHPYIOIIETO MOTOKA OT JIBIMOBBIX ra30B K ra30X01y

25

KonsexTuBHas Temno-u MaccooTragavda B Hap0F33OB0ﬁ cpeaec
Pacyer MaccooTauu IpH KOHACHCAIINH U3 TAPOTra30BOi CMECH

26

KoHncTpykTopckuii pacuer Tem1oOMEHHBIX alnapaToB
CocraBneHre TEIIIOBOTO OanaHca, ONpeesieHre CpeaHel torapuMUIeckoi pa3sHOCTH TEMIIeparyp,
TCIUIONCPEaavYH, MOBCPXHOCTU TEIUI000MEHA.

4.3. CamocrosTenbHas paboTa 00yJaronmxcsl.

=
=z

Bun camocrositensHOM paboTh

[TpopaboTka JIEKIMOHHOTO MaTepHaia.

[ToaroroBka k 1a00paTOpPHBIM paboTaM.

HO,Z[FOTOBKa K IMPAKTUYCCKUM 3aHATHUAM.

[ToaroToBka K 3a4eTy.

CamMocTosTeNbHOe N3YUCHUC HCKOTOPBIX TEM

[ToaroroBka Kk 3K3aMeHy.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALUH.

| N o O | W N| =

[ToaroroBka K TeKyuieMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUYEHb TEM KYPCOBBIX pabOT




TCINIOIPOBOAHOCTD CTCHKH ITPH HAJIMYWH BHYTPCHHUX HCTOYHHUKOB TCIIJIOTHI,

HCCTAIMOHApPHAA TCINNIOIIPOBOAHOCTD,

KOHBEKTUBHBII TETNIOOOMEH NP ABMKCHUH B TPYOE ;

TEMI000MEH NPU KUIIEHUU KUAKOCTEH B CBOOOAHOM 00bEME;

TEII000MEH IIpyu KUIICHHUH )KI/I,Z[KOCTGI;'I IIpYU BBIHYXXACHHOM IAIBHKXCHHH B

TpyOe;
KOHBEKTUBHBIN TETUIOOOMEH MPH TUICHOYHOUW KOH/ICHCAIINH,

TEeII000MeH HU3JIYYCHUCM MCXKAY TCJIaMH, pPa3acCJICHHbBIMU Hp03paqH0ﬁ

Cpelnou;
MAaCCOIPOBOJHOCTh B KAMWJIIAPHO-TIOPUCTOM MaTepHae.

WHTEeHCUUKAIUA TeTUIOOTAa4YH MMyTeM OpeOpeHHUs MOBEPXHOCTH.

5. Ilepeuenp wu3naHUi,

OCBOEHUU JTUCIUIUIMHBI (MOJTYJIS).

KOTOPbIE PEKOMEHIYETCS HCIOJIb30BaTh IMpHU

By30B. Kynnnos A.A. M3natenscTBo:
HUIL MH®PA-M, 2022. — 375 c. ISBN:
978-5-16-009965-1

Ne
i bubnuorpaduueckoe onucanue MecTto goctyna
1 TermnomacooOMeH: yuebHoe mocodue i | https://znanium.ru/catalog/document?id=399512

3a/lauHuK TIO TerIonepeaye: yueoHoe
nocobue. Kpacuomekos E.A., Cykomen
A.C. U3natensctBO: TpancnoptHas
koMmmanug, 2021. — 287 c., ISBN 978-5-
4365-6397-8

https://book.ru/books/939123

TermnosHepreTuka )eae3HOJOPOKHOTO
TPAHCIIOPTA : : CIPAaBOYHO-METOANIECKOEC
noco0ue JIsi UHKEHEPOB-TEIJIOTEXHUKOB
KEJIE3HOIOPOIKHOTO TpaHCTopTa. M.:
OI'BOY , 2006. — 345¢. ISBN: 5-79876-
0114-9

Hayuno- Texanueckas 6ubnmoreka PYT
(MUUT) (http://www library.miit.ru);
Bbubnmmoreka kad. TXKT

Meroaunueckue yka3aHus K
n1abopaTopHbIM paboTaM 1o
nucuuIuiiHaM « TenmoTexHukay,
«TepMoaMHaMHKa U TETIONEpE1auay.

Boponoga JI.A., I'yces I'.b., Koctun A.B.

M.: MUUT , 2011.-36 c.

Hayuno- Texanueckas 6ubnuoreka PYT
(MUUAT) (http://www.library.miit.ru);
Bubnmoteka kad. TXKT

TepMoarHaMUKa U TEIIOMAaCCOOOMEH
(OCHOBBI TEOPHH, 3a/1a4 U PaCUETHBIC
cootHouieHus). MunaeB b.H., Koctun

Hayuno- Texanueckas oubnuotexa PYT
(MUUNT) (http://www.library.miit.ru);
Bubnmoteka kad. TXKT




A.B., Boponosa JI.LA. M.: MUUT , 2013.

—-75c.
6 TepMoauHaMuKka U TeIUIONepeaaya. Hayuno- rexandeckas o6ubmmorexa PYT
MeToauuecKre yKa3aHus K KypCOBOMY (MUMT) (http://www.library.miit.ru);

npoekTHpoBannio. Munaes b.H., Kocruu | Budnmoteka kag. TXKT
A.B., ®ponukos N.H., Boponosa JL.A.
M.: MUUAT , 2015. - 26 c.

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUHU JTUCIHUIUTHHBI (MOTYJIS).

Nudopmarmonnsiii  moptan  Hayunas  siexkTpoHHass — OuOnmoTreka
eLIBRARY.RU (www.elibrary.ru). Hayuno-trexuuueckas Oubnmoreka PVYT
(MUMUT) (http://library.miit.ru).

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PAaCHPOCTPAHIEMOTO
MpOrpaMMHOTO OOECIICUYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMSI TUCITUTIIIUHBI (MOTYJIs).

Hcnonb3yroTcss ~ BO3MOXKHOCTH ~ IporpaMmHoro  makera  Microsoft
Office.CnenmanusupoBannas nporpamma Mathcad.baza tecToBbIX 3amanuii ajs
KOHTPOJISI OCTaTOYHBIX 3HaHUW MO Kypcy B oOomnouke ACT — MUUT (100
3aJlaHuil). DNeKTpoHHas OuONIMOTEeKa Kypca - KHUTH, CIPABOYHUKH, CTaThH,
HOPMAaTHUBHBIC JOKYMEHTHI, METOANUECKHE ocoous u np. Beero — 600 M6.

8. OmmcaHme MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOJUMOM IS
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTUINHE (MOIYITIO).

AyauTopuu I8 TPOBEACHUS JIEKUMM W NPAKTHUUECKUX 3aHATHU C
MYJIBTUMEIUMHBIM 000pyJ0BaHUEM. AyIUTOPUN Kadeapbl CO CTCHAAMH IS
MIPOBEICHMSI TAOOPATOPHBIX PadoT.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3ayeT B 3 cemecTpe.
DK3aMeH B 4 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIBI.

OHGHO‘{HLIG MaTCpualibl, MIPUMCHACMBIC IIPpU IMPOBCACHUU HpOMC)KYTO‘IHOﬁ

aTTeCcTally, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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