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1. OEJb OCBOEHUA AUCHUIIJIMHBI (MOAYJISI) — ocBoenne oOyuarommmucs
OCHOB TEOPHH TEIUIO- M MaccooOMEHa, IOHMMaHHe OOyJarolIMMHCS MpPOLECCOB IepeHoca
TETIOTHI ¥ MacChl, MPOTEKAONINX B MPUPOEC, B TEXHOJIOTMYECKUX MPOILIECCaX M TEXHOJIOTHYECKHX
yCTAaHOBKAaX, NMPUBUTHE TEXHUYECKOTO B3MIAZAAa HA OKPYXKAIOMIMHA MHpP, TEXHHYSCKOro oOpasza
MBIIIICHUS.

3HaTh:

- TPOLIECCHl TEpeHOca TEeIIOTHI M MacChl, (PU3MKO-MATEMATHUYECKHUE MOJCIH JTHX
MPOLIECCOB, MPOCTEHIINEe METOAbl UX MPUMEHEHMS NJis pacuera TeMIlepaTypHBIX IOJeH,
TCIJIOBBIX IIOTOKOB, IIOTOKOB BCIICCTBA B DJIEMCHTAX TCINIOTCXHUYCCKUX 158
TEMJIOTEXHOJIOTHYECKUX YCTAaHOBOK

YMmerTh:

- TOPOU3BOJAMUTH PaCUeT TEMIEPaTYpPHBIX IMOJEH, TETIOBBIX MOTOKOB, MOTOKOB BELIECTBA B

SJIEMCHTAX TCINIOTCXHUYCCKUX U TCIINIOTCXHOJIOTHUYCCKUX yCTaHOBOK
Baanern:

- METOAAMM OLICHKN OCHOBHBIX HOFpeHIHOCTeI\/'I I/I3MepeHI/II\/’I; HaBbIKAMHA BKCHepI/IMeHTaJ'IBHI)IX
W3MEPEHU  TeMmMmeparypbl,  JaBIEHUs,  pacxoja,  IUIOTHOCTH,  BS3KOCTH U
TETJIOTIPOBOAHOCTH TEJ

2. IIEPEYEHb IIVIAHUPYEMbBIX PE3YJIIBTATOB OBYYEHHUA 11O
JAUCHUIIVIMHE (MOAYJII0), COOTHECEHHBIX C IINIAHUPYEMbBIMH
PE3YJbBTATAMM OCBOEHUSI OBPA3OBATEJIBHOM ITPOT'PAMMBI

B pe3yibTare OCBOCHHUS JUCIUTUTUHBI dbopmupyroTcs cleyoIue
KOMIIETCHIIUHU:
- CIIOCOOHOCTH HCIIOJIB30BAaTh (PYHIAMEHTAIBHBIC 3aKOHBI MIPUPOJBI M1 OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUILIMH B podeccunoHabHon aestenbHocTr (OIIK-1);

- TOTOBHOCTH COCTaBUTH ILJIAH 33JJAHHOTO PYKOBOJIUTEIIEM HAyYHOTO UCCIICTOBAHMS,
pa3paboTaTh aJeKBaTHYIO MOEIh H3Yy4aeMOro 0ObEKTa U ONPENeIUTh 00JIaCTh e
npumenumoctH (I1K-6);

- crnocoOHOCTH UCTIOJIb30BAaTh TEXHUYECKHUE CPEICTBA JJISl ONPEICIICHHISI OCHOBHBIX
napaMeTPOB TEXHOJIOTUIECKOTO MPOIECcca, U3yUSHHSI CBOMCTB (DU3UKO-TEXHUICCKHX
o0BekToB, m3nenuii u marepuano (I1K-9).

3. YKABAHUE MECTA JIUCHUILUIMHBI (MOIYJISH) B CTPYKTYPE
OBPA3OBATEJBHOM ITPOTPAMMBI

JlaHHas TUCLMIUIMHA OTHOCUTCS K BApMATUBHOW 4YacTH 00pa30BaTeNIbHOW MPOrpaMMBbl 110
HanpaBieHuto TnoArotoBkd 16.03.01 Texuuueckas Qu3nKa HampaBICHHOCTb (TIPOQHIIB)
«Tennodusnka» u sBIsETCS 0043aTENBHON TUCIUIUTMHOMN.

JucuumuinHa 6azupyeTcs Ha 3HAHMSX, IMOJYYEHHBIX B pamMKax 0a30BOro Kypca (Gpusuku u
MaTeMaTHKU B 00beMe CTaHJapTHON MporpaMMbl 00yueHHs. 3HaHMsI, OJTYYEHHBIE TI0 OCBOEHHUIO
JTMCUMIUIMHBI, HEOOXOJMMBI TPH BBITIOJHEHUH OaKalaBpCKOW BBITYCKHOW KBalM(pUKAMOHHOM
paloThI, a TaK)Ke MPHU pean3aliy IPOrpaMM MarucTepCKoi MOArOTOBKH.

4. OBBEM JUCHUIIVIMHBI (MOAYJisA) B 3AYETHBIX EJIWMHUIAX C
YKA3ZAHUEM KOJIMYECTBA AKAJEMHUYECKHUX nJjin
ACTPOHOMMNYECKHUX YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCSA C HPENNIOJABATEJIEM (IO BUJAM YYEBHBIX
3AHSATUN) U HA CAMOCTOSITEJABHYIO PABOTY OBYYAIOIIUXCSI

OO61mas TpyJ0eMKOCTh AUCHUIUTHHBI COCTABIISET 8 3a4ETHBIX eqUHUI] Uiu 288 4acoB



(u3 pacuera 1 3ET= 36 yacos).

- z :
= B 0 =] — ®
92 2 KonrakTHas paGota | & L2 3 4 = g
& Eé ) = ? Q 2 o
o, 2 = & E 8‘ o Q 0 o
2 1§ |8 |53 - -
Y g S > ® m 0
z |5 | |&f : 2R E|E ||
O = @)
= |5 K (mp |IB (& |2 E |& | & 3 &
& O o ~ S st < S S
= |3 8 =
g :
3 5 1 36 4 6 - 10 - 26 -
3 6 6 216 4 6 - 10 - 125 - 9 DKk3aMeH
Kypcosas
4 7 1 36 - - - - - 99 eCTh 9 pabota
DK3aMeH
Kypcosas
Hroro: 8 288 8 12 - 20 - 250 | ecTh 18 pabora
IK3aMeH

5. COAJEP)KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKA3AHHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX MWJIU ACTPOHOMUYECKHX YACOB U BHJIOB
YUEBHBIX 3AHSITUI
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1. nepeHoca TETUIOTHI. OcHOBHBIE 1 1 - 2 - 20 -
OIPE/ICICHUS], TEPMHUHOJIOTUS
OpHOMepHBIE CTallMOHAPHBIC 3a7a4u
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3 OnHOMEpHBIE JIMHEWHBIE HEeCTAIllMOHAPHBIE 1 1 7 20
) 3a/1a4y TEIJIONPOBOJHOCTHU
4 BBezieHre B YHCICHHBICE METOBI PEIICHHS 1 1 P 20
: 33724 TEIUIONPOBOLHOCTH
s. BBeznenne B KOHBEKTHBHBIH TEMI000MeH - 1 - 1 - 20 -
Buemnsist 3aja4ya KOHBEKTHBHOTO
6. 1 1 - 2 - 20 -
TEII000MEHa
7 KoHBeKTHBHASI TEIJIOOTAa4Ya MPH TEYCHHU 1 1 b 20
) JKUAKOCTH B TpyOax (KaHayiax)
] Temnootnava npu (a3oBBIX NpPEBpPAICHUAX 1 1 b 20
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9. TennooOMeHHbIE anmaparsl - 1 - 1 - 20 -
10 TemnooOMeH W3Iy4eHHEM B CHCTEME Tell, 1 1 20
" | pa3meneHHBIX IUATEPMUYHON cpenoil
OCHOBBI pacdeTa TEIUIOOOMEHA H3ITyuYeHHEM
11, | Mex1y H3JIyyYarolle-Moromarel cpenoit 1 1 D) 30
" | ¥ IOBEPXHOCTSIMU HarpeBa TEMIOOOMEHHBIX
YCTPOMCTB
12. | OcHoBHBIE MOHATUS MacCOOOMEHA - 1 - 1 - 20 -
Hroro: 8 12 - 20 - 250 18

Conep:xaHue pa3/iesi0B M CUUILITHHBI

Bsedenue 6 mennomaccoodomen. Cnocodwl nepernoca meniomoi. OchosHble onpeoenenus.
MepMUHoI02Us

CrocoObpl  TEmIo- M MacCOMEPeHOCca: TEIUIONPOBOJHOCTh, KOHBEKIUS, HW3IyYeHUE,
g dy3us. DeHOMEHOIOrHYEeCKU METO/1 U3YUEeHHUS SIBIICHUH TEII0- U MacCOOOMEHa.

OmnpenerneHre OCHOBHBIX TMOHSTHH: TeMIepaTypHOE II0Jie, TPAJUCHT TEeMIIepPaTyphl,
TEIUIOBOM MOTOK, IJIOTHOCTh TEIJIOBOTO MOTOKA. BEKTOp MIOTHOCTH TEMJIOBOrO MOTOKA. 3aKOH
@ypbe. KoaduuueHT TEmaonpoBOIHOCTH Ta30B, KXUAKOCTEW H TBEPABIX Tel. TeruioBoe
B3aMMOJICIICTBHE TIOTOKA >KUAKOCTH C OOTEKaeMOW TIOBEPXHOCThIO TBEPAOrO Teja. 3aKOH
Hprorona-Puxmana. Termonepenaya.

OonomepHble cmayuoHaptvle 3a0ayu menionpo8ooOHOCHU

uddepernmnanbHoe  ypaBHEHHWE  TEIUIOMPOBOJHOCTH.  YCIOBUS  OJTHO3HAYHOCTH.
Koadduiment remnepatypornpoBOgHOCTH.

[TepeHoc TEmIOTHI B IUIOCKOM CTEHKE MPU TMOCTOSHHOM U TEPEMEHHOM Ko3(duImeHre
TEIUIONPOBOAHOCTH. Temonepenaya 4yepe3 OJHOCIOWHYI0 W MHOTOCIONHYIO IUIOCKYIO CTEHKY.
Tepmudeckue conporusieaus. KordduimeHT remnonepenayu.

[lepenoc TemIOTHl B IWIMHAPUYECKOM CTEHKE MPU TOCTOSHHOM U IEPEMEHHOM
KOd(p(UITMEHTE TEIUIONMPOBOIHOCTU. Teruionepenaya 4Yepe3 OJHOCIONHYI M MHOTOCIOWHYIO
HATUHAPUYECKYIO CTeHKY. KpuTudeckuii nuamerp TemioBod u3oisanuu. Beioop 3ddexkTuBHOM
W30JISIIAN 10 €€ KPUTHIECKOMY THaMETPY .

TemnepaTypHoe 1ojie MpU HAIUYUM B TeJI€ HCTOYHUKOB TEIUIOTH (IUIACTHHA,
LMIMHIPUYECKUN CTEPKEHD ).

OpeOpeHne MOBEpXHOCTH HAarpeBa Kak croco0 MHTEHCU(PHUKAILMU MpoLiecca TeIIonepeayu.
Temonepenaua depe3 opebpéHnyto creHky. Koaddunument adpdexruBHocTH pebpa. [leperoc
TEIJIOTHI TTO CTEPXKHIO (pedpy). TermoBoi MOTOK ¢ TOBEPXHOCTH CTEPKHA (pedpa).

QoHoMepHble TuHellble HeCMAYUOHAPHbLEe 3a0a4l Men10NPO8OOHOCHIU

Hecranuonapssle 3a7aun TEMIONPOBOAHOCTH. MeTo pa3zieneHusl MepeMEeHHbIX PEIICHUs
JTUHEWHOro ypaBHeHUs termonpoBogHoctd (Dypee). be3pasmepnas ¢dopma 3amaum o
HECTAllMOHAPHOM TeMIIepaTypHOM IoJjie B oxjaxkaaemoi ruiactuHe. Yucno buo. bespazmepHoe
BpeMs (uucio Oypee).

TemnepaTypHoe 1ojie B MpoLEcce OXJIaxAeHUs (HarpeBaHus)) OECKOHEYHO JJIUHHOIO
[WIMHIPA U HEKOTOPBIX Tl KOHEYHBIX Pa3MEpOB.

3anaya 00 oxJIaXACHUU (HAarpeBaHWU) MOJyOTPAHUYEHHOIO Tejla KaK MOJeNb HayalbHOTO
MepHoa HeCTAITMOHAPHON TETUIONPOBOJIHOCTH TeJla MPOU3BOJIILHON (POPMBL.




Perynsapuslii pexxum oxnaxaeHus. OnpeneneHue TEIIOPU3MUECKUX CBOWCTB MaTepHajioB
METOJI0OM peryisipHoro pexuma. Teopembl Konapartsesa.

Bsedenue 6 uuciennvie memoowl pewienus 3a0ay menionpogooHOCmu

WtepatuBHbIE W BapHAaTHBHbIE METOAbI pelleHus Au(QepeHInanbHbIX ypaBHEHUN
MaTeMaTHYeCKOW (PU3UKU; METO KOHEUHBIX PA3HOCTEH U METO KOHEUHBIX 3JIEMEHTOB.

Meton koHTposbHOTO 00BEMa (IlaTaHkap) NMPUMEHUTENBHO K PEUICHHIO OJIHOMEPHBIX
CTallMOHAPHBIX U HECTALIMOHAPHBIX 33]a4 TEIJIONPOBOAHOCTH.

Bseodenue ¢ konsexkmenwli meniooomen

MaremaTHueckoe OmNHMcaHue Mpoliecca KOHBEKTUBHOTO TEIIooOMeHa: nudQepeHIaibHble
YpaBHEHUS OHEPrUM, JBW)KCHHS, HEPa3pbIBHOCTU. YCIOBHUS OJHO3HAYHOCTH, YpaBHEHHE
terootAaun. JluddepeHnmanbaple ypaBHEHUsST KOHBEKTUBHOIO TEIUIOOOMEHA B MPUOIMKEHUH
MOTPAHUYHOTO CIIOSI

bespazmepHblii  BHJ ~ MaTeMaTHYeCKOTO  ONHMCAHUS  KOHBEKTHBHOIO  TEIJIOOOMEHA.
bespasmepubie kommiiekchl: umcio PeiiHonmpaca, uucino ['pacroda, uucno Penes, uwmcino
Hyccenbra.

dusnyeckre CBOMCTBA JKUIKOCTEW M ra3oB, CYIIECTBEHHBIE JIS Mpoliecca KOHBEKTUBHOTO
teriooomena. Kiaccuduxkanus temnonocureneit no uuciy IIpanaris.

DKCIIepUMEHTANIPHOE H3Y4YEHHE IPOLIECCOB KOHBEKTHBHOrO TeruiooOMeHa. TerioBoe
MOJICIMPOBaHHE. DJIEMEHTBI TEOpUHU NMOA00MS U pazMepHOCTH. [1n — Teopema.

TypOynentHocts. PeliHonbacoBel mpeoOpazoBaHusi Au(PepeHuanbHbIX  ypaBHEHUN
KOHBEKTHBHOTO TeruiooOMeHa. TypOylieHTHasi TEemIonpoBOAHOCTb. TypOyJeHTHast BSA3KOCTb.
Typ6ynentnoe uucio [Ipanars.

Brewnss 3a0aua koneekmuerno2o menioobmena

TemooOMeH U CONPOTUBIICHHUE MPHU JIAMUHAPHOM U TYpOYJIEHTHOM MOTPaHUYHOM CJIO€ Ha
wiactuHe. 3amaun bmasuyca u Ilonpraysena. Amxanorus PeifHonbiaca. TermooOMmeH mpu
BBIHYKJICHHOM BHEIIHEM 00TEKaHUU TPYOBbI U MMyyKa Tpyo.

TemnooTnaua mpu CBOOOJAHOM JIBKEHHU KHJKOCTH OKOJO Ten (IUIacTHHA, Tpyoa),
HaXOJSIIMUXCS B HEOTPAaHMYEHHOM 00b&éMe XUIKOCTH. CBOOO/IHAs KOHBEKLHUS B OTPAHUYCHHOM
00BEMe (I11enu, 3a30PHhl).

Kongexmuenas mennoomoayua npu meuenuu dcudkocmu ¢ mpyoax (Kananax)

TenmooOMeH mHpu JBWKEHUM TEIUIOHOCUTENe B TpyOax M kaHanax. llepBoe Hauaio
TEPMOJUHAMUKY JJIsl TeUEHUs B TpyOax. MecTHBIN U cpeTHui KO3 PUIIMEHTHI TeTJI00TAAYH.

TennooOMeH W CONPOTUBJICHUE IPHU JIAMUHAPHOM TEUYEHUH B TpyOe. Bs3KOCTHBIM U
BSI3KOCTHO-TPaBUTALIMOHHBIN pexxuMbl. TypOyneHTHOe ABMXeHue B Tpyoax. @opmyssl Muxeesa u
ITeryxoBa. Muterpain Jlaitona

Terootnaya mnpu  TEUEHUH KUAKUX MeTalioB. TemiooOMeH cKuMaemMoro rasa.
TerooOMeH npH cBepX KPUTHUECKOM COCTOSTHUU KHJIKOCTEH.

WNuTeHcudukanus KOHBEKTUBHOTO TEIIOOOMEHA MPH TEUEHUU TEIUIOHOCUTENS B TpyOax u
KaHaJjax.

Tennoomoaya npu azoswix npespauienusx menjioHoCUmens

TenmooOMeH mpu KoHAeHcanuu mapa. [InéHodHas W KamenbHas KOHAEHcanus. Teopus
Hyccenpra. IlompaBounbie koaduinmentsl k Teopun Hyccenpra mo J[.A. JlabyHmoBy (Ha
BOJIHOBOE TE€UEHHE U MEPEMEHHOCTh (PU3UUECKUX CBOMCTB KOHjAeHcaTa). TypOyneHTHOe TeueHue
IUIEHKN KOHJeHcaTta — pacuéT koddduumenta temnootaauu (popmyna JlaOynuosa). Bnushue
CKOPOCTH Iapa, COCTOSIHUSI IIOBEPXHOCTH, BJIAXHOCTH M IEeperpesa Iapa, NpUMece Bo3lyXa B
mape.

TenmooOMeHn npu kuneHuH >xuakoctei. KpuBas xunenus. Ily3pipbkoBoe M IIIEHOUHOE
kunenue. Kpurnueckuit paauyc mys3beipbka. CKOpocTh pocTa my3blppka. OTpBIBHOW JUamMeTp
ny3bIpbka. YacToTa oTpbIBa My3bIpbKOB. Pacuér koadduimenTa TEmIo0TAaYH IpU My3bIpEKOBOM
KHUIIEHUH B 00Jb110M 00bEMe. KpuTnueckue TerioBble HArpy3ku npu kuneHuu. TernnooTnaya npu
IJIEHOYHOM KHIIEHUHU.




Kunenne B TpybOax. Pexum TedeHus NapoOXUAKOCTHOM cmecu. [uapoauHamuka u
TEIJIO00MEH TIpH KUMEeHUH B TpyOax. Kpus3uchl TemmooTnadyu mepBoro u BToporo poxaa. Pacuér
K03 puLIMEeHTOB 3amaca 10 KpHU3uca.

Tennoobmennvle annapamot

Knaccugukamuss TeruiooOMEHHBIX —amnmaparoB. YpaBHEHUS TeIUIOBOro OanmaHca U
terionepenaun. CpenHenorapudmMudeckuil TemmnepaTypHblid Hamop. I[IpsSMOTOK, NPOTHBOTOK,
CIIO)KHBIE CXEMBI JIBWKEHHMS TeIUIOHOCcHUTeNned. KOHCTPYKTOPCKMI M TOBEpPOUYHBIM TEIJIOBBIE
pacueTsl peKyNepaTUBHOTO TemooOMeHHHKa. (CpaBHEHHE MPSIMOTOKA U MPOTHBOTOKA.
I'uapaBiaryeckoe COMPOTHBIICHUE TEINIOOOMEHHBIX aIIapaToB.

[lonsiTue o pacuére CMECUTENbHBIX TEIUIOOOMEHHUKOB U O pacuéTe pereHepaTUBHBIX
TEII00OMEHHBIX aIlNapaToB.

Tennoobmen uznyuenuem 6 cucmeme mei, pazoeneHHblx OUAmepMuIHo cpedol

@dusnyeckass NpUpOAa TEIJIOBOro u3iMydeHus. Kiaccudukanus IMOTOKOB H3ITyUeHHUS.
®opmyina [Tonska.

WHTerpanbHble U CHEKTpajIbHbIE XapaKTEPUCTUKUA DHEPIMM W3IYUYEHUS: MOTOK, IJIOTHOCTH
MOTOKa M WHTEHCUBHOCTh H3JIydeHus. M3iyueHue peanbHbIX Tell, WJealibHble Tesa. 3aKOHbI
u3Iy4deHus: aOCoOMOTHO uepHoro tena. 3akoHbl JlamOepra, Kupxroda, moustue auddysnoi
MOBEPXHOCTHU U3IYUYEHHS U CEPOro Tena.

JlyuucThlif TEINIOOOMEH B 3aMKHYTOW CHCTEME CEpbIX Tel, pa3feieHHbIX TUaTePMUYHOMN
cpenoif. YrinoBele Kod(hduIMEHThl u3IydeHus. JIyducThlii TemmooOMEeH MEXIy JByMs
0e3rpaHuYHbIMU TUTACTHHAMU; TEJIOM U 000JI0UKOM; SKpaHUPOBAHUE H3ITyUEHHUS.

TeopeTrueckne OCHOBBI COBPEMEHHBIX 30HAJBHBIX METOJOB pacyéra TeriooOMeHa
n3ydeHueM. MHTerpaibHble ypaBHEHUS U3TyUYECHMSL.

Ochosbl pacuema meniooOMeHa u3IyieHuem Mexcoy UsIyyarwel U no2iouaruen cpeool

U NOBEPXHOCMAMU HA2Pesa Menio0OMeHHbIX YCIMPOUCHE

[TpuOIMKeHHBIN pacyeT JYyYUCTOTrO TEeIJI000MEeHa B 3aMKHYTON CHCTEME Tel, pa3AeleHHbIX
M3ITyYarolie-TmorIomarolieil cpenoit (cepoe npudmmkenue). Pacuér teruooOMeHa B cucteMe THIA
«ra3 B 000JI0UKE».

3akoH byrepa. Ompenenenue MoriomaTebHOW CHOCOOHOCTH M CTETIEHU YEPHOTHI CpeJibl
(mponykToB cropanus). ¢ deKkTuBHas JUIMHA JTyYa.

[Tonatue o Merogax pacyéra CIOXKHOTO TerIooOMeHa (paJualMOHHO-KOHAYKTHBHOTO H
paanaliOHHO-KOHBEKTUBHOTO).

OcCHOBHble NOHAMUA MACCO0OMEHA

Konnenrpanuonnas nuddysust (maccol). Bektop mioTHOCTH moToka Macchl. 3akoH Puka.
Koo duuuent quddysuun. Tepmo u 6aponuddysus.

JuddepeHunanbable  ypaBHEHHs] COBMECTHBIX IPOLIECCOB Macco- U TEII00OMEHa.
Juddy3nonHslii mOrpaHUYHBIA  CIOW. AHAJIOTHS MPOLECCOB Macco- M TerIooOMeHa.
Juddys3uonnsie ananoru uncen Hyccenbra u [panaris.

CooTHOIIEHUST MaTepUABHOIO M JHEPreTH4ecKkoro OanmaHca uid Mex(a3HONW TI'paHHIIBL.
Crnydaii moynpoHHUIIaeMo MexX(pa3HON TPaHHUIIBI.

®opmyna Credana. CredaHoB MOTOK.

Macco- 1 Terna000MeH MpH UCTIapeHUH B Mapora3zoBylo cpeay. AnnadaTHOE UCTIapeHue.

Macco- u TeruooOMeH MpH KOHIGH AU Tlapa U3 Mapora3oBoil CMECH.

6. IEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHU A,
HEOBXOANMOI'O JJIsI OCBOEHUSA AUCHUITJIMHBI (MOY JIS)
OcHoBHasl JuTEpaTypa:
1. ApxunoB B. ®u3MKO-XMMHUYECKHE OCHOBBI TIPOIIECCOB TeruioMaccooOMeHa: yueOHoe
nocobue - Tomck: M3marensctBo TomMckoro moauTexHudeckoro yHusepcurera, 2015 —
199 c¢. - [Onekrponusiii pecypc]. - URL: http:/biblioclub.ru/index.php?
page=book red&id=442086&sr=1


http://biblioclub.ru/index.php?page=book_red&id=442086&sr=1
http://biblioclub.ru/index.php?page=book_red&id=442086&sr=1

2. Hukomaes B.I'. JlaGopaTopHble paboTBl MO Kypcy TemjaoMaccooOMeHa: Yy4eOHO-
Meroanudeckoe nocoodue. - Anatutel: KO Ilerpl'Vy, 2013

JlonoJIHMTEeIbHAS JINTEpaTypa:
1. Iperko @.®. 3agauHuK MO TEIJIOMAacCOOOMeHy: ydueOHoe mocooue. - M.: MOU, 2010 —

196 c.

2. Jmutpues E. A. fIBnenus mepeHoca Macchl B IpuMepax M 3ajayax: ydeOHoe mocobue
[D5eKTpOHHBII pecypcl]. - URL: http://biblioclub.ru/index.php?
page=book red&id=428677&sr=1

3. IlaxomoB A. H., I'atanosa H. 1. , [TaxomoBa FO. B. OcHOBBI pemienus 3a1au
TermooOMeHa: yueoHnoe mocodue - Tamb6os: Mznarenscteo ®I'EOY BITO « TI'TY», 2015 —
82 c. - [DnexTponHsIit pecypc]. - URL: http://biblioclub.ru/index.php?
page=book red&id=444965&sr=1

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI (MOAYJISA)

B o0pazoBaTelbHOM MPOIIECCe UCITOB3YIOTCS:

- yueOHBIE ayOWTOpUM MJisi TPOBEACHUS 3aHATUN JEKIMOHHOTO THIA, 3aHATHHA
CEMHHAPCKOTO THIIA, KypPCOBOTO MPOSKTUPOBAHHUS (BBIMIOJIHEHUS KYPCOBBIX padoT), TPYIIOBBIX U
WHANBUAYAIBHBIX KOHCYJBTAIlMH, TEKYIIEro KOHTPOJSI M MPOMEXKYTOYHOU aTTecTanuu (mebens
aymuTopHast (CTOJBI, CTYJbS, JOCKa ayAdTOpHas), KOMIUIEKT MYJbTHUMEIUHHOTO O0OpyAOBaHMUS,
BKJIIOUAIONTNI  MYJTBTUMEIUANIPOCKTOP, OJKpaH, NEPEHOCHOW HOYTOYK /s JEMOHCTpPAlUU
MPE3CHTAIN; Y4eOHO-HATISITHBIE TTOCOOMST; 00ECTICUNBAIONINE TEMATHIECKUE WITFOCTPAITNH );

- TIOMEIIEHUS NS CaMOCTOSATENbHONW padOThl (OCHAIICHBI KOMIBIOTEPHBIMH CTOJIAMH,
CTYJIBSIMH, JIOCKOM ayJMTOPHOM, KOMITBIOTEPHOU TEXHUKOW C BO3MOXHOCTBIO TIOJIKITIOYCHHS K CETH
«HTEepHET» W oObOecleyeHneM JOCTyNa B AIIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA);

- IOMEIICHUS JUIS XpaHEHUs! U MPOPUIAKTHUECKOTO O0CTyKUBAHUS Y4eOHOTO
o0opynoBaHus (OCHaIIeHb HA0OpaMU HHCTPYMEHTOB, 000py0BaHUEM, PACXOIHBIMU
MaTepuaIaMHu JIsl MOHTaXka, PEMOHTa 1 00CTy>KWBaHUsI HH(POPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHOMN CeTH (PHITHaIa U BEIYUCITUTEILHON TEXHUKH);

- nmaboparopuss UHOOPMAIMOHHBIX TEXHOJOTUH (OCHAIIEHA KOMIBIOTEPHBIMU CTOJIAMU,
CTYJIBSIMHU, MYJIbTHMETUHHBIM TTPOSKTOPOM, SKPAHOM MPOCKITMOHHBIM, KOMITBIOTEPHOW TEXHHUKOU
C BO3MOKHOCTBIO TOJIKITIOUEHUS K ceTu «HTepHeT» U o0ecreueHrueM JOCTyma B DJICKTPOHHYIO
nH()OpPMAITMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCHUTETA);

7.1 HEPEYEHD JIMIEH3UOHHOI'O TPOT'PAMMHOI'O OBECIIEYEHUSA

1) Microsoft Windows.
2) Microsoft Office / LibreOffice.

7.2 QJJEKTPOHHO-BUBJ/IMOTEYHBIE CUCTEMbI

ObC «U3marenbctBo JlaHE»[ONEKTPOHHBLIA PECypC]: 9NneKTpoHHaa 6ubnunoteyvHas
cuctema / OO0 «M3patenbcTBo JlaHb». — Pexxum goctyna: https://e.lanbook.com/;

DBC «dnektpoHHas Oubnmoreunas cucreMa FOPAUT» [OneKTPOHHbLIN pecypc]:
anekTpoHHas GubnuoTteyHas cuctema / OO0 «3OnekTpoHHoe nagatenscteo OPAUTY. —
Pexum goctyna: https://biblio-online.ru/;


https://biblio-online.ru/
https://e.lanbook.com/
http://biblioclub.ru/index.php?page=book_red&id=444965&sr=1
http://biblioclub.ru/index.php?page=book_red&id=444965&sr=1
http://biblioclub.ru/index.php?page=publisher_red&pub_id=17574
http://biblioclub.ru/index.php?page=book_red&id=428677&sr=1
http://biblioclub.ru/index.php?page=book_red&id=428677&sr=1

OBbC «YHuBepcuteTckas OMOIMOTEKa OHIAHH»[QNEKTPOHHbIN Pecypc]: 9NeKTPOHHO-
nepnoanyeckoe n3gaHue; NporpaMMHbIA KOMMNEKC ANS OpraHn3auumn oHnanH-gocTyna K
NNUEH3NoHHbIM ~ MaTtepunanam  /  OOO  «HekcMegua». — Pexum  pgoctyna:
https://biblioclub.ru/.

7.3 COBPEMEHHBIE ITPO®PECCHOHAJIBHBIE BA3bI JTAHHBIX

1. DnexTpoHHas 6a3a 1aHHBIX Scopus.

7.4 UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMbI

1.  CnopaBouHo-npaBoBass  uHpopmauumoHHas  cuctema  Koncymprant  Ilmroc
http://www.consultant.ru/

2. DOnexkTtpoHHbIH crnpaBoyHUK "HMHpopmHuO" s BBICHIMX Y4eOHBIX 3aBEJCHUMN
http://www.informio.ru/

8. UHBIE CBEJIEHWSI U MATEPHAJIBI HA YCMOTPEHME BEJIYIIEM
KA®EJPBI

He npexgycmorpeno.
9. OBECIIEYHEHHUE OBPA30BAHUA AJIA JINI C OB3

Jns oGecrnieueHus: 0Opa3oBaHUsl WHBAIUAOB M JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBS pealTn3alysl AUCIUIUIMHBI MOXKET OCYIIECTBIATHCS B aIallTUPOBAHHOM BHUJE, C YICTOM
cnenu(UKd OCBOCHHMS U JTUAAKTHUECKUX TpeOOBaHUM, UCXOAS U3 HWHAUBHIYaTbHBIX
BO3MOXKHOCTEH U 10 INYHOMY 3asiBJICHUIO 00YyYaronerocs.


https://biblioclub.ru/

	1. ЦЕЛЬ ОСВОЕНИЯ ДИСЦИПЛИНЫ (МОДУЛЯ) – освоение обучающимися основ теории тепло- и массообмена, понимание обучающимися процессов переноса теплоты и массы, протекающих в природе, в технологических процессах и технологических установках, привитие технического взгляда на окружающий мир, технического образа мышления.
	Знать:
	процессы переноса теплоты и массы, физико-математические модели этих процессов, простейшие методы их применения для расчета температурных полей, тепловых потоков, потоков вещества в элементах теплотехнических и теплотехнологических установок
	Уметь:
	производить расчет температурных полей, тепловых потоков, потоков вещества в элементах теплотехнических и теплотехнологических установок
	Владеть:
	методами оценки основных погрешностей измерений; навыками экспериментальных измерений температуры, давления, расхода, плотности, вязкости и теплопроводности тел
	2. ПЕРЕЧЕНЬ ПЛАНИРУЕМЫХ РЕЗУЛЬТАТОВ ОБУЧЕНИЯ ПО ДИСЦИПЛИНЕ (МОДУЛЮ), СООТНЕСЕННЫХ С ПЛАНИРУЕМЫМИ РЕЗУЛЬТАТАМИ ОСВОЕНИЯ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	способность использовать фундаментальные законы природы и основные законы естественнонаучных дисциплин в профессиональной деятельности (ОПК-1);
	3. УКАЗАНИЕ МЕСТА ДИСЦИПЛИНЫ (МОДУЛЯ) В СТРУКТУРЕ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	Дисциплина базируется на знаниях, полученных в рамках базового курса физики и математики в объеме стандартной программы обучения. Знания, полученные по освоению дисциплины, необходимы при выполнении бакалаврской выпускной квалификационной работы, а также при реализации программ магистерской подготовки.
	4. ОБЪЕМ ДИСЦИПЛИНЫ (МОДУЛЯ) В ЗАЧЕТНЫХ ЕДИНИЦАХ С УКАЗАНИЕМ КОЛИЧЕСТВА АКАДЕМИЧЕСКИХ ИЛИ АСТРОНОМИЧЕСКИХ ЧАСОВ, ВЫДЕЛЕННЫХ НА КОНТАКТНУЮ РАБОТУ ОБУЧАЮЩИХСЯ С ПРЕПОДАВАТЕЛЕМ (ПО ВИДАМ УЧЕБНЫХ ЗАНЯТИЙ) И НА САМОСТОЯТЕЛЬНУЮ РАБОТУ ОБУЧАЮЩИХСЯ
	5. СОДЕРЖАНИЕ ДИСЦИПЛИНЫ, СТРУКТУРИРОВАННОЕ ПО ТЕМАМ (РАЗДЕЛАМ) С УКАЗАНИЕМ ОТВЕДЕННОГО НА НИХ КОЛИЧЕСТВА АКАДЕМИЧЕСКИХ ИЛИ АСТРОНОМИЧЕСКИХ ЧАСОВ И ВИДОВ УЧЕБНЫХ ЗАНЯТИЙ
	6. ПЕРЕЧЕНЬ УЧЕБНО-МЕТОДИЧЕСКОГО ОБЕСПЕЧЕНИЯ, НЕОБХОДИМОГО ДЛЯ ОСВОЕНИЯ ДИСЦИПЛИНЫ (МОДУЛЯ)

