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1. Hesu u 3202494 AU CHUILIHHBI

Llenpio mpenonaBaHus AUCHUITINHBI «TeXHHYecKass TePMOAMHAMUKA M TEIUIOTEXHUKA» SBISIETCS
OCBOCHHE OCHOBHBIX 3aKOHOB TCPMOJUHAMUKH, U3YUCHUC TCPMOJAUHAMHUYCCKUX ITPOLCCCOB O6paTI/IMBIX
U HEeoOpaTUMBIX CTAllMOHAPHBIX M HecTannOHApHBIX. OCHOBHBIE TEPMOAMHAMHYECKHE MPOLECCH B
uaeanbHbIX Ta30B. OCBOGHHE OCHOBHBIX 3aKOHOMEPHOCTEH TeueHHs raza B comiax u auddyzopax
N3ydyenne TepMOAMHAMHYECKUX IMKIJIOB PA3IMYHBIX IMPOIECCOB M CHCTEM IPHHLUIIOB ICHCTBHUS M
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEIUIO- M HaporeHepaTopos, TpaHC()OpPMATOPOB  TEILIOTHI,
XOJIONAWJIBHUKOB M XOJOAWIBHBIX ~ MAIIMH, TEIUIOOOMEHHBIX  ammapaTtoB H  yCTPOWCTB,
TETIOMACCOOOMEHHBIX MPOIECCOB IMPOUCXOAANIMX B PA3IMYHOTO pOJa TEIUIOBBIX YCTAaHOBOK H
OTAETBHBIX XUMHUYECKUX peakTopax. OCBOEHHE OCHOBHBIX 3aKOHOB TEIUIOQHM3MKH U TEIUIOTEXHUKH,
MCTOOB ITOJYUCHUA, Hp606pa30BaHI/I$I, nepcaaun U UCIOJb30BaHUSA TCIUJIOTHI, NPUHIUIIOB HeﬁCTBHﬂ n
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEIUIO- M IaporeHepaTopoB, TpaHC(OpMATOPOB  TEILIOTHI,
XOJIOAUJIBHUKOB u XOJIOAUIBbHBIX MallluH, TEII000OMEHHBIX arraparoB n YCTpOfICTB,
TETJIOMacCOOOMEHHBIX MPOIECCOB MPOUCXOAAIINX B PA3IMYHOTO POJa TEIIOBBIX YCTAHOBOK, OTACITBHBIX
3AaHUAX KU COOPYIKCHHAX. O3HakoMIIEHHE CTYACHTOB C OCHOBHBIMU HpO6JICMaM TCINIOTCXHUKHU U
TEIJIOMacCOOMEHa, € TEIUIOPU3MYECKUMHU MPOLECCAMH W TOJATOTOBUTH CTYJCHTOB K H3YYEHHIO
CIICUKYPCOB, paCUCTy NPOCKTOB U BBIITOJHCHUIO MHANBUAYAJIbHOT'O ITPAKTUKYMaA.

3agavell M3y4yeHHMsl Kypca SBISETCS MOJArOTOBKA BBICOKOKBAJIM(UIIMPOBAHHOIO CIELHAINCTa,
BJIAACIHOIICTO HABBIKAMH I'PaMOTHOI'O PYKOBOACTBA ITPOCKTUPOBAHUCM U 3KCHHyaTaHHCﬁ COBpPECMCHHOI'O
IPOU3BOJICTBA, CTPOUTEIBCTBA 3JAaHUH M COOPYXEHHUH IPENCTaBIAIONIET0 CO00H COBOKYIMHOCTB
TEXHOJIOTHYCCKUX u TCIIJIOBBIX Imponeccon n COOTBCTCTBYIOLICTO TEXHOJIOT'MYECCKOI'O n
TETJIOPHEPreTUYecKoro obopyaoBanus. B 3amaum w3ydeHUs] TUCHMIUIMHBI BXOJUT TaKXKe: OBJIAJCHUE
CTYACHTAMH aHAJIUTUYCCKHUX MCTOAOB PCHICHUA 3aAda4 TCIIOIIPOBOAHOCTU MPU PA3IUYHBIX I'PaHUYHBIX
YCIOBUSIX, TEOpHEW NOAOOMS W €€ HCIONB30BaHMEM JUIS ONHCAHHUSA MPOIECCOB KOHBEKTUBHOTO
TEIJIONEPEHOCa, METOIaMH pacyeTa CJI0KHOTO TeII000MEHa, B TOM YHCIIE IIPU U3MEHEHUH arperaTHOro
COCTOSIHMS ~ BEILECTBA; O3HAKOMJICHHE C YCTPOMCTBOM W TPOLECCAMH, IPOUCXOISAIIMMH B
CBEPXTEIUIONPOBOIHBIX TETUIONEPEIAIOIINX YCTPOMCTBAX - TEIUIOBBIX TpyOax, TerI000MEHHBIMU
anmnapaTaMi, UX pacyeToM, TeII000MEHOM B pa3lMYHOIO pojAa peakTopax. B jeknMoHHOM Kypce, Ha
NPAKTUYECKUX 3aHATHUAX U J1a0OpaTOPHOM MPAKTUKyME MHOTO BHUMAaHHS yaensercd (QU3NYecKuM
acrieKTaM TEOpHHM  TEIUIOOOMEHa, pacCMaTpUBAIOTCS BaKHbIEe M MHTEPECHBIE  IPHUKJIAJHbIE
TeroGU3nUecKne 3aJauH.

2. MecTO AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

VYyeOnas nucruruinHa «TexHUYecKas TepMOJUHAMHKA M TEMJIOTEXHHKA» OTHOCHTCA K 0a30BOM
YacTH MaTEeMAaTHYECKOTO W €CTeCTBEHHOHAYYHOTO 1uKia B yueOHoM tuiane OIT manpasnenus 18.03.01
«XUMHUYECKas TEXHOIOTHS» W TMPEeAyCMOTpeHa g HM3ydeHUs B TSATOM cemecTpe. B Teoperuko-
METOJIOJIOTUYECKOM ¥ TIPAKTHYECKOM HaIpaBJICHUN OHA TECHO CBSI3aHA CO CIICAYIOIIUMHU JUCITUTUIMHAMU
yueOHOro TuiaHa: obmas XUMHUYecKas TeXHOJOTHs, MPOLEeCChl U anmaparbl XUMHUYECKUX MPOU3BOCTB,
XUMHUYECKast TEXHOJIOTHS TOTUTHBA M T'a3a, HePTEXUMUICSCKHIA CHHTE3.

3. TpeGoBanusi kK pe3yjabTaraM OCBOEHUS AUCIUIINHBI

B nponecce ocBoeHust TaHHOM AMCHUILIMHBI CTYAEHT QOPMUPYET U JEMOHCTPUPYET CIENYIOIIHEe
OO0IIEKYIbTYypHBIE U TPO(heCCHOHATbHBIE KOMITETECHIINU:

- CIIOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSHHE, OpPraHW30BHIBAThH MPO(QUIAKTHYECKUE
OCMOTpPbl M TEKYIIMH PEMOHT 00OpYyJOBaHHUS, TOTOBUTH OOOPYAOBaHHME K PEMOHTY U TNPHHUMATh
obopynoBanue u3 pemonta (ITK-7);

- CIIOCOOHOCTBIO AHAIM3UPOBATh TEXHUUECKYIO IOKYMEHTAIMIo, MOAOUpaTh 00OpyHOBaHHE,

TOTOBUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9);



B pe3yiabTare 0cBOCHUS! JUCHHUILIMHBI CTYJCHT J0J/KEH

3HATh:

OCHOBHBIE 3aKOHBI M PACUECTHBIE COOTHOILECHUS TEPMOAMHAMUKY U TEILJIONEPEIauH;
Ha3HA4YEHHUE, COCTaBbl U CBOMCTBA Pa0OUYUX TeJl TEMJIOBBIX ABUraTeIeH U XOIOIUIBHBIX MAIIWH;
OCHOBBI ONPEACICHUS TEPMOJUHAMUYECKUX M TEII0()U3UYECKHX CBOMCTB ra3oB, JKHIKOCTEH H
TBEPIBIX TET ;

IPUHLUIBI pAOOTHI TEMJIOIHEPTETUUECKUX U TEINIOOOMEHHBIX YCTaHOBOK;

0COOEHHOCTH TEIUIOBBIX IIPOLIECCOB IHEPrOTEXHOIOTHUYECKOTO 000PYI0BaHHUS.

MPUHIUIBI paOOTHI TETIJIOPHEPTETHYECKUX U TETTIO0OMEHHBIX YCTaHOBOK;

OCHOBHbBIE 3aKOHOMEPHOCTH TEUEHUS ra3a B coruiax u auddysopax ;

0COOEHHOCTH TEIUIOBBIX MTPOLECCOB IHEPrOTEXHOJOTHYECKOro U 000py0BaHUS.

yMeThb:
paccUMThIBaTh M AHAIM3UPOBATh TEPMOJWHAMHUYECKHE MPOIECCHI B JHEPrOTEXHOJIOTHYECKOM
000py1I0BaHUU;

pacCUMTHIBATh U aHAJTM3UPOBATh TEMIIEPATYPHBIC PEKUMBI CHCTEM M 000pYIOBaHHS ITepepabOTKH
YIJIEBOAOPO/IOB,;

YMCTb NOJB30BATHECA TCPMOJIUMHAMHUYCCKUMU CXEMAMM, JUarpaMMaMU, I‘pa(l)I/IKaMI/I u Ta6JII/IIIaMI/I
TeHJ’IO(l)I/I?)I/I‘IeCKI/IX CBOMCTB BCIICCTB MW TIa30B IIPOBOIHTH TepMOI[I/IHaMI/ILIGCKI/Iﬁ aHaJIn3
MPOIIECCOB;

OTIPEJIeNIATH IKCEPTHI0 MOTOKa pabouero Tena ;

OIIPENIENIATh TEPMOJUHAMUYECKYIO 3(D(PEKTUBHOCTD IUKJIOB TEILIOCHUIIOBBIX YCTAaHOBOK;
MPOBOJIUTh TEPMOJIMHAMUYECCKHE PACUYEThl paOOYMX IMPOIECCOB B TEIUIOCHUIIOBBIX YCTaHOBKAaX M
JIPYrUuX TEIUIOTEXHUYECKUX YCTPOUCTBAX, IPUMEHSAEMBIX B OTPACIH ;

paccuMThIBaTh M BBIOMPATh pallMOHAIBHBIC CHUCTEMbI TEIUIOCHAOKEHHS, MPEOOpa3oOBaHMs |
UCIIOJIB30BaHUSI JHEPIHU, pPAIlMOHAIBHBIC CHUCTEMbI OXJIAXKIACHUS M TEPMOCTATUPOBAHUS
000pyI0BaHus, IPUMEHSIEMOTO B OTPACIIH |

o0pabaTeIBaTh pe3yNbTaThl U3MEPEHUS U MPOU3BOAUTH PACUETHI MIPOIIECCOB TEMII0O00MEHA;

- IPUMEHSATH YPaBHEHHMsI TEIIJIOBOTO pacueTa TeIJI000OMEHHBIX alaparos .

BJIA/IETh:

HaBbIKaMU PaOOTHl C OCHOBHBIMH POCCHUMCKUMH M 3apyO€KHBIMH MpUOOpaMu AJisi OINpeeIeHUs
TEPMOJMHAMHYECKUX U TEIJIO(PHU3NUECKUX CBOMCTB ra3oB, )KUJIKOCTEH U TBEPABIX TEN,
METOAMKAMHM COCTaBJICHUS HSHEPreTUYECKUX M TEIUIOBBIX OaJlaHCOB 3SHEPrOTEXHOJOTHUYECKUX
IIPOLIECCOB B HE(PTEra30BOM OTPaACHH ;

METOJaMHU pacyeTa TEeIUIOBBIX PEXUMOB CUCTEM U 000pYOBAaHUS |

METOAAMHU COCTABIICHUS SHEPTeTUYECKHUX, SKCEPTeTHUECKUX U TEIUIOBBIX OallaHCOB;
AHAJIMTUYECKOM TEOpUEH TEIUIONPOBOJIHOCTH |

METOJaMH pacyeTa IpoILEeCcCOB TEIIONEPEIaul U TEIUIOOTAAYH |

YCJIOBUSIMU OJTHO3HAYHOCTH MJIM KPA€BBIMH YCIOBHUSMH IIPOIECCA TEILIONPOBOIHOCTH.



4. O0beM IMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

Taoauna 1
CemecTpsl
Buj yueOHoi1 padoThI 5 ‘ 5

(01010 (01010
KonTakTHas padora (Bcero) 39/1,08 39/1,08
B Tom uncne:
Jlexiuun 13/0,36 13/0,36
[TpakTHyecKue 3aHATUS 13/0,36 13/0,36
CeMuHapbl
JlaboparopHbie pabOThI 13/0,36 13/0,36
CamocTosiTeIbHasi paboTa (Bcero) 69/1,91 69/1,91
B Tom uncne:
Kypcogas pabora (mpoekT)
PacuerHo-rpaduueckre paboThI
UTP
Pedepartsbr 18/0,5 18/0,5
JloKaapl
U(unu) opyaue 6udvl camocmosmenvHou pabomol.
[Toarororka K J1abopaTopHBIM paboTam 18/0,5 18/0,5
[ToaroToBka K MPaKTUYCCKUM 3aHATHAM
[ToaroroBka K 3a4eTy, SK3aMEHY 33/0,91 33/0,91
Bua otyerHOCTH IK3aMeH JK3aMeH
Oo6wmas Bcero B yacax 108 108
TPY/I0€MKOCTh
M CHMILINHbI Bcero B 3a4. equHHIIAX 3 3




5. Copep:xanue TUCHUIINHBI

5.1 Pa3aenbl JUCHUILIMHBI M BUABI 3AHATHI

Tabiamnuna 2
Yacel
Yacwpl Yacwpl NpaKkTh | o
Ne HanmenoBanmue pasiesna JIEKIIUOH | JIa0opaTo | YecKux Bcero
n/m | AMCUMILIMHBI IO CeMeCTPam HBIX PHBIX (cemmuHa camoct. 4acoB
3aHATHH | 3aHATHH | PCKHX) padoTsl
3aHATHH
OCHOBHbIE TOHATHUS U
1 | MOJIOMKEHUS TEPMOMHAMHUKH. 1 1
Tennora u TENI0EMKOCTH Iasa.
Buytpennss sneprus. Pabora.
IlepBblil 3aKOH TEPMOAVHAMHUKH.
2 1 1 2 4
OHTAIBNNS. DHTPOIHUI.
3 BTopoii 3aKOH TEpMOAVHAMUKH. 1 1
Kpyrosbie npouecchl.
TepmoanHaMHUECKUE TPOLECCHI
4 | uaealbHBIX Ta30B B 3aKPHITHIX 1 1
CHUCTEMax
5 Juddepennnanspuble 1 1 1 3
YpaBHEHUS TE€PMOJUHAMHKH.
TepMoanHaMHYECKHUE TIPOLECCHI
6 | B peadbHBIX razax u napax. 1 1 1 3
CBolicTBa peaJbHbIX T'a30B.
TepmoanHaMHKa OTOKA.
7 | Ucreuenue u npoccenrpoBaHue 1 1
ra3oB U MapoB.
XO0JI0IUTBHBIE MAIIMHBI U
8 | xommpeccopa. L{uks 1 2 2 5
TEIJIOCUJIOBBIX YCTAaHOBOK.
TenmooOmeH.
9 TermonpoBOAHOCT. 1 2 1 4
10 | KoHTakTHBIi TermnooOoMeH. 1 1 1 3
KoHBEeKTUBHBINI  TETIOOOMEH.
1 Tennootaaya. 1 2 2 5
Termonepenayva. CnoxxHbIi
12 | tennoo6men. MaccooGmet. 1 1 1 3
13 OCHOBBI TETIOBOT'O pacyeTa 1 5 5 5
TEMJI000MEHHBIX aIapaToB.
NUTOI'O: 13 13 13 39




5.2 JleKIMOHHBIE 3aHATUSA

Taoauua 3
Ne HaumenoBaHue pasjaesa
Coaep:xanue pasaesa
n/n JAUCHHUILIMHBI
1 2 3
[Ipenmer TtexHuuyeckod TepMmoauHaMHKHU. IloHsiTHe pabodero
Tena. BenuunHbl, onpenesomue COCTOSIHUE ra30B UX OCHOBHBIE
apaMeTpsbl. TepMoanHamuueckas cucrema U
TEPMOJMHAMHUYECKUE IapaMeTpbl COCTOsIHUA. Teruiora u pabora
1 OcCHOBHBIE NIOHATUSA U Kak (opMbI miepeiaun SHeprun. MaeanpHbie ra3sl U UX OCHOBHBIC
TIOJIOXKEHUS TEPMOJIMHAMUKH. | 3aKOHbl. (OCHOBHO€ YpPaBHEHHE KHHETUYECKOW TEOPUHU Ta30B.
3akonbl boiins — Mapuortra, ['eii-Jltoccaka, Ilapns. Cwmecu
UJCAIIBHBIX T'a30B.
Tenora 1 TEIIOEMKOCTb ra3a IpH IOCTOSIHHOM 00bEME U
Temnora 1 TEMII0EMKOCTD [IOCTOSIHHOM JIaBJI€HUHU 3aBHCUMOCTH TEIJIOEMKOCTH OT
2 | ra3a. BHyTpeHHss sHeprus. | Temreparypsl. TermnoéMkocTs ra3oBbeIxX cMeceil. OnpeneneHue
Pabora. BHYTpeHHel sHepruu. Pabora pacmvpenusi.
. CymHOCTh NEpBOro 3aKOHA TEPMOJIUHAMUKH U €r0
[IepBb1it 3aK0H yu p pMOZL
AQHAJIMTUYECKOE BhIpaKeHUEe. DHTanbnud. JHTtponus. PV-u TS-
3 | TepMOJIMHAMMUKH.
JUarpaMMmBbl.
OHTanbNusl. DHTPOIHS.
Bropoii 3akoH N3menenune coctosaus ra3zoB. CyIIHOCTh BTOPOTO 3aKOHA
4 | TEPMOMHAMAKH. Kpyrosele | TepmoauHaMuku. TepMOIMHAMUYECKUE LIUKIIBI TETIJIOBBIX
IIPOLECCHI. mamuH. [lukn Kapno. PerenepatuBHblil nukii. Okceprus.
OcHOBHBIE TEPMOIMHAMUYECKHUE MPOLIECCHI B ra3ax napax u
TepMoanHaMHuecKue
cMmecsx. O01re MeTobl NCCIIEI0OBaHUS.
IIPOLIECCHI UCATIBHBIX T'a30B . . . .
5 N30Xx0pHBIN, N300apHBIN, U30TEPMUYECKUH, aTna0aTHBIH,
B 3aKpPBITBIX CHCTEMAaX .
MOJIUTPOIHBINA TPOLECCHI.
HuddepenunanbHbple ypaBHEHNS BHYTPEHHEH SHEPTUH,
SHTPOINH, SHTAIBIIMU U TEIUIOTHI MPH Pa3IMYHBIX KOMOMHAIMAX
HuddepenunanbHbie
6 He3aBUCHUMBIX nepeMeHHbIX PV, T. JTudpdepenunaibabie
YPaBHEHUSI TEPMOJMHAMUKH.
YpaBHEHMSI TEINIOEMKOCTH paboyuXx Tell.
ITapel, ocHOBHBIE onpenesieHus. Boasnon nap. [Iponeccer
napooOpa3zoBanus B PV- u TS- nnarpammax. OCHOBHBIC
TepMmonnHamMnueckue
XapaKTepUCTUKH BIaKHOTO Bo3ayxa. [loHsTre o0 ypaBHeHuE
MIPOLIECCHI B pealIbHBIX ra3ax .
7 . Bynkanosuya-HoBukosa u boromo6oBa-Maiiepa.
n napax. CoiicTBa
Brnaroconepsxanue, abcos0THAs U OTHOCUTENBHAS BIAXKHOCTbD.
peaJIbHBIX ra3o0B.
H-d muarpamma Bia)xHOTO BO3TyXa.




TepmoanHamuka IIOTOKA.
Hcreuenune "
JPOCCENIMPOBAHUE Ta30B M
1apoB.

YpaBHEHHE MTEPBOTO 3aKOHA TEPMOIMHAMHKH JUIs TTOTOKa. Pacuer
npoliecca UCTEYEeHUs! BOJSHOTO Mapa ¢ moMoluisio h-s auarpamm.
JleicTBUTENbHBIN MPOLIECC UCTEUEHHUSI Ta30B U TapoB. OCHOBHBIE
3aKOHOMEPHOCTH TEYEeHHsS Ta3a B comiax u auddysopax.
HpoccenupoBanue r1a3oB u mnapoB. Ilonsarue o0 »sddekre
[xoynsa-Tomcona. TepmMoaMHaMMYECKUMH aHAIU3 IIPOLIECCOB B
KOMIIpeccopax  Kiaccuukanus W NPUHIOMN  JIEHCTBUSA
KOMIIPECCOPOB. DKCEPrus MOTOKA paboyvero Tena.

3

X0JIOoTMITbHBIC MAIIUHBI U
KOMIIPECCcopa.

L{UKJIBI TETIIOCHIIOBBIX
YCTaHOBOK.

Tepmogunamuueckass 3(PQPEKTUBHOCTh IUKIOB. MjeanbHbIe
UKITBL. [[MKITBI TOPIIHEBBIX JBUTATENICH BHYTPEHHETO CrOPAHUS.
CpaBHUTENBHBIN aHATN3 TEPMOJUHAMUYCCKUX LUKIOB. [[UKITBI
ra30TypOMHHBIX M MAapOTYpOMHHBIX ycTaHOBOK. Llukibl KapHo u
PenknHa 1Uis HachIlleHHOTo Tapa PereHepaTUBHBIC IIHKIIBL.
XoNMonuIbHbIE W KPUOTCHHBIC YCTaHOBKH. TpaHcdopmaTops
TETUIOTHI. [{uker XOJIOTUITBHBIX YCTaHOBOK "
TepMOTpaHcHOpMaTOpOB. Knaccugukarus XOJIOIUIIBHBIX
YCTaHOBOK.

10

TeruiooOMeH.

Crioco6s! nepenaun TenaoTel OCHOBHBIE IOHATHUS U ONPEIEICHUS
Teopun TeriooOMeHa. CrocoObl nepenaun TernoThl. CloKHBIN
terooOMeH.  KadecTBeHHBIE XapaKTEPUCTUKU TEepeHoca
TCIIJIOTHI.

11

TennonpoBoIHOCTS.

3aKkoH Dypee. Koadpduunent TETTIONPOBOAHOCTH.
TermmonpoBOAHOCT,  OAHOCIIOWHOW, MHOTOCIOWHOM, IIOCKOM
IIMHIPUYECKOH W CPEepHYecKOil CTEHOK MNpU MOTPaHMYHBIX
yenoBusix 1 poma OxnaxaeHue, HarpeBaHUE HEOTPAaHUYEHHOM
IUTAaCTUHBI, IMIMHJpA U 1Iapa NpU T'paHUYHBIX ycloBusaX 1,2,3
pona.

12

KoHTakTHEIA TEUT000MEH.

OcoOeHHOCTH Nepejauy TEIUIOThl IPU B3aUMHOM KOHTAaKTe JIBYX
TeJl. KonraktHoe TEPMHUYECKOE COIIPOTHBIICHHE.
HecranumonapHslii mponecce TerionpoBOIHOCTH.

13

KoHBEeKTHUBHBIN TEII000MEH

OcHOBHOM 3aKOH KOHBEKTHBHOI'O TEIMJIOOOMEHA. Y paBHEHHE
Herorona-Puxmana. Koag¢uiment Tennoornaun.
Juddepenunansubie ypaBHeHus Teriooomena: Hasbe-Ctokca -
ypaBHEHHE ABMKEHUS Bs3KOM xunkoctu, dypwre — Kupxrodoa-
YpaBHEHHE TETUIONPOBOIHOCTH JIJIS IOTOKA JABIIKYIIICHCS
KUJIKOCTH. OCHOBBI TeOpUH 1101001s1. OCHOBBI TEOPHH MOI00US.
[TonsTHE 0 MeTOEe aHATM3a PAa3MEPHOCTEH TEOPHH MOJO0HS.
Kpurepuanbusie ypaBHeHUs. PU3NUECKUI CMBICT OCHOBHBIX
KpUTEPUEB MOA00MUS.




Temootnaua npy BHIHYKIECHHOM JBUKEHUU KUJKOCTH.
Koadduuuents! rernoornauu. TemmooTaaya npu ecTeCTBEHHON
KOHBeKIIMU. TemnooTaaya npyu U3MEHEHUU arperaTHoro
COCTOSIHUS BelecTBa. TemnooOMeH npu KOHJSHCAIH MTapOoB.
14 Tennootnaua. TennoBoit noTok. I11OTHOCT TEMIOBOrO MOTOKA.
TenmooOmen u3nyueHueM. TeraoBoit 6anaHC TydHCTOTO
terroooMeHa. 3akoH Credana-bonbimana. AGCOIIOTHO YepHOE
Teno. TemnooOMeH H3IydeHHeM CUCTEMBI Tell B a0COIIOTHO
MIPO3pavyHOM Ccpejie.
Temonepenada Mexay AByMs KHUAKOCTIMU Yepes
pa3feAoIyIo X CTeHKyY. Termnonepenaya yepes miocKylo,
Teronepenaya.  CIOKHBIHA MAJTUHAPUYECKYI0, chepruecKyro 1 OpeOpEHHYIO CTEHKH.
15 | TemioobmeH. MaccooOmeH. Koaddurment rermnonepenayn. TermoBas uzomsiws. OCHOBBI
MaccooOMeHa
1 2 3
Tunsl Ter10oOMeHHBIX anmapaToB. PacueTHrbie ypaBHeHUs. Buabl
OCHOBBI TEIJIOBOTO pacuera
16 TEIUIOBOTO pacyeTa.
TEII00OMEHHBIX almaparoB.
Bunel cxxuraemMoro TOIUIMBa M €ro XapaKTepUCTHKHU. TBeproe
TennosHeprernveckue KHUJIKOE M Ta3000pa3HOE TOILIMBO. OJIEMEHTAPHBI COCTaB
17 | YCTAHOBKM U NPOMBIIIIEHHAS | TOTLIMBA. Tennora cropanus. YcinoBHoe TomuBo. [IpuBenennbie
JHEPTETHKA. XAPAKTEPUCTHKH. Kinaccudukanus TOILIUB. [TpoGembr
HKOHOMHUHU.
[TapoBoii KOTen 1 ero OCHOBHBIE 3JIeMEHTHI. [[0BepXHOCTh
KorenpHbIE yCTaHOBKH. N
Harpesa napoBoro kotia. TeroBoi 6ananc kotaa. KITJ[ kotna.
ITapoBeie 1 razosbie .
TexHoyornueckas cxema KOTeJlIbHON ycTaHOBKHU. [IpumeHenune
Typ6uHsl. [Ipumenenue
18 . TEIUIOTHI B OTpaciu. Bo3oOHOBIIsIeMble 1 HEBO30OHOBIISIEMbIE
TEIUIOTHI B CTPOUTEIHHON
UCTOYHUKHU 3Hepruu. OCHOBHI 3HEprocoepexeHus. Bropuunsle
otpaciu. OCHOBBI .
SHEpreTHIecKre pecypchl. OCHOBBI SHEPTOTEXHOIOTHIA.
HEPrOTEXHOJIOTHH.

JIeKIMOHHBbIE 3aHATUSA IIpOBOOATCS B Q)opMe JIEKIIUM C UCIIOJIb30BaHUEM JACMOHCTpPAlMOHHBIX CJ'IEIfII[OB,

NIPE3CHTAllUd U

BHUJCOPOJIMKOB,

IMPUMCHSIOTCA

nHpopmaloHHble TexHojoruu. [IpoBoguTcs

ACMOHCTpalunsa KOHCTp}IKLII/Iﬁ OJICMCHTOB CHUCTEM, CXCM. HepequL ACMOHCTPpUPYEMOI'O MaTcpHalia H
caMHU Martepuajibl MNPCACTABJICHLI B
OTACIBHBIX I/IJIJIIOCTpaI_II/Iﬁ B pa3IaTOYHOM MaTcpualic.

5.3 JlabopaTopHbIe 3aHATHS

®OCax. IlpemycmaTpuBaeTCsi CaMOCTOSITEILHOE BBHITIOJIHEHHE

Ne HaunmeHnoBanue pa3sjena
n/n

JAUCHUIIINHBI

HaumeHoBaHue J1a00paTOpPHBIX padoT

[TepBolii 3aK0H
TEPMOJAVHAMUKH.
OHTANBNNSL. DHTPONUSL.

IIepBbIil 3aKOH TEPMOAVHAMUKH B IPUMEHEHUH K
PEIIEHUIO OJHON 13 TEXHUYECKUX 3a]1a4

TepMoanHaMuUeCcKue

OnpeneneHne napaMeTpoB BIAXKHOIO BO3yXa




MIPOIIECCHI B PeabHBIX
. HccnenoBanue mporecca HCTEYCHUS U3 CY)KHBAIOTIETOCST
3 | razax u napax. CBolicTBa
coruia
peabHBIX Ta30B.
Omnpenenenne kodh(HUIMEHTA TETIIONMPOBOTHOCTH
4 | TennonpoBoIHOCTS. TETIOM3OJISIITIOHHOTO MaTepuaia (MEeTo
HUAJTUHIPUYECKOTO CII0S1)
5 KonpexTHBHBIH Omnpenenenne kodpUIMEHTA TEITIOOTAAYU TIPU
TEMI000MeH cBOOOIHOM KOHBEKIMH (METOJI CTPYHBI)
HccnenoBanue nmporeccoB TEII000OMeHa Ha
6 Terutoormaya.
TOPHU30HTAILHOM TPYOOIIPOBOJIE

S.411pakTnyeckne (CeMUHAPCKUE) 3aHATHS

No HaumeHoBaHue pa3ena Conenskane pastena
n/m JMCUMIIAHbBI Aep pasn
IlepBblii 3aK0H N
Pemenue 3anau Ha TeMy:IIepBblii 3aKOH TEPMOIMHAMUKH B
1 | repmoauHaMUKH. .
NPUMEHEHHUH K PEIICHUIO OJHOH M3 TEXHHUYECKHUX 3a7ad
OHTanbnus. JHTPONHSI.
2 TepmoanHamMuueckue Pemenue 3anau Ha Temy:Onpezenenue napaMeTpoB
MIPOIIECCHI B PeaIbHbBIX BJIQYKHOT'O BO3/1yXa
3 razax u napax. CpoiictBa | Pemenwne 3amad Ha Temy:MccnenoBanue nporecca
peasbHBIX Tra3oB. VCTEYEHUS U3 CY’KUBAIOILEroCs CoIa
Pemenue 3anau Ha Temy:Onpenenenue ko3 duuenrta
4 | TennompoBOIHOCTS. TETJIONPOBOHOCTH TETUIOM3OJISIITUOHHOTO MaTepurasa
(MeTOJ IMIIMHIPUYECKOTO CII0ST)
5 KoHBeKTHBHBIH Pemenue 3anau Ha Temy:Onpenenenne koddduuueHTa
TEMI000MeH TETIOOTA4YH MPU CBOOOIHON KOHBEKIMU (METO CTPYHBI)
Pemenue 3anau Ha Temy:MccnenoBanue nponeccos
6 TemnooTnaua. A y a port
TEII000MEHa Ha TOPU30HTAILHOM TPyOOIIpoBoOie

6. CamocTosiTe1bHAsA padoTa CTY/AEHTOB MO JUCIUIIUHE

OaHMM M3 caMbIX JOCTYIHBIX U MPOBEPEHHBIX MPAKTUKOW IMyTeH MOBbImeHHs 3()()EeKTUBHOCTH
y4eOHOTO 3aHATHUS, aKTUBU3ALUS CTYJIEHTOB SIBJISIETCS COOTBETCTBYIOIIAS OpPraHU3allUs U YIpaBleHHE
caMoCTOSITeNbHOM y4eOHo#l paboroil. OHa 3aHMMaeT UCKIIOYHUTEIbHOE MECTO, MOTOMY YTO CTYAEHTHI
nproOpeTaroT 3HaHUS TOJIBKO B MPOIECcCe JINYHON caMOCTOSTENbHON yueOHO! 1eATeIbHOCTH.

Jljig TeKyIIero KOHTPOJIs B TEYEHUE CEMECTpa MpeaycMaTprUBaETCS:

- OLEHKa pE3yJbTaTOB BBIIOJHEHUS M 3aIlIUTHl WHAWBHUIYaJbHBIX PACUETHBIX 3aJaHUN U
1a00paTOPHBIX padoT;

- KOHTPOJIbHBIE Pa0OThI O MaTepHaIaM JISKIUH U MPAKTUYECKUX 3aHATUH C LIEIbI0 MPOBEACHUS
PEUTHUHTOBOM aTTECTallMK B KOHIIE Ka)KIOI0 MecCsIa.



B xonie cemectpa CTyIeHT AOKEH HaOpaTh MUHMMYM OalljioB, HEOOXOAMMBIN Uil TOMyCKa K
chaade sk3ameHa (3auera). MToroBas oljeHKa B KaXKIOM CEMECTPE BBIBOAUTCS C YYETOM KOJIMYECTBA
OayytoB, HAOpaHHBIX B XOZ€ TEKYyIIEH paboTHI.

CamocrosiTejibHasi padoTa BKIIOYACT MOATOTOBKY K MPAKTHYECKUM 3aHITHIM, KOHTPOIHHBIM
paboTtam, BeInoIHeHUE pacueTHoro 3aganus TP, PI'P B mucebmenHO# hopme, MOATOTOBKY K 3a4eTy WUIIH
sk3aMeHy. CamocrosTenpHas paboTa BBIOIHIECTCS TakKe B BHUJE pedepara, JOKIaaa WK MPEe3eHTAIH
CTYJICHTOM 10 HIJKE IPE/ICTAaBICHHBIM TeMaM. BrocieacTBUM CTYIEHTHI MPEACTABISAIOT ISl 3aIIUThI
CBOM DPabOTHI, B TPOLECCE OICHUBAHUS MPOUCXOAUT OOCYXJIeHHe paboThl, a TaKkke OJHI Ompoc
ctyneHTa. [Ipu 3TOM HUCHOTHUTENb MOXET BBIOpAaTh TEMY M3 MPEIOKEHHOW TeMaTUKU. B oTaenbHbIX
clIydasix TeMa MOKeT OBbITh M30paHa CTYJCHTOM BHE TEMAaTHYECKOT0 CITUCKA pedepaToB.

IIpu mnoarotoBke pedepara CTYAEHTY NpPEIBAPUTEIBLHO CIEAYeT MOA00paTh pa3iuyHbIe
JTUTEepaTypHbIC, IEPUOANUECKHE, HOPMATHBHBIC U JAPYTHE UCTOYHUKH U MATepUaNbl, CACTEMATU3UPYS U
000011121 IPH TOM HY)KHYIO HH(POPMAIIUIO TI0 TEME.

6.1 TemaTuka pedepatoB

1. TexHuueckas TepMOJMHAMMKA KaK TEOpETHYECKass OCHOBA CUCTEM  HHeproodecrnedyeHus
(Ternoroil, 3nexkTposHeprueii U xonoaom). I[loHATHS O TepMOAMHAMHUYECKUX CHUCTEMax, IapaMeTrpax
COCTOSIHUSI, PABHOBECHBIX Y HEPAaBHOBECHBIX IIPOLIECCAX.

2. OmnpezneneHue MOHATUH TEPMOAMHAMHUYECKON CHCTEMbI M OKpykaromen cpenpl. OyHkunun
COCTOSIHUSA M (PYHKIMH ITpoLecca.

3. YpaBHeHHE COCTOSHHS HICATBHBIX Ta30B. Tepmuueckue KOI(D(UIMEHTHI M COOTHOIICHHE
Mexny HuMU. IlepBblli 3aKOH TEPMOAMHAMMKHM KAaK 3aKOH COXPAaHEHUS U INPEBpAILECHUs SHEPrUu.
Temnora u pabora - Gopmbl nepenayn >Hepruu. [[pUHLIKIT SKBUBAJIEHTHOCTH TEIJIa U MEXaHUYECKOU
paboTHI.

4. ®opMyIMpPOBKM NEPBOIO 3aKOHA TEPMOJUMHAMHUKU. BHYTpEHHsIsI SHEprusi U €€ CBOMCTBA.

OHTaJIBIIUK U €€ CBOMCTBA.

5. Bungel paboT TepMOMEXaHHYECKOM CHUCTEMBl U CBA3b MEXIy HHUMU. IlepBblii 3akoH
TEPMOJUHAMMKH JJIs1 CTALIMOHAPHOT'O TIOTOKA MacCHhl.

6. Omnpenenenue wu300apHON W M3O0XOPHOW TEIUIOEMKOCTEH, BBIBOJ YpaBHEHHUS IS HX
cooTHoweHus. OnpezeneHne TEIIOEMKOCTH. PazMepHocTh TeroeMkocTe. COOTHOLIEHHE MacCOBOM,
MOJIbHOM U 00bEMHOM TeroeMKocTel. TermmoeMKocTh uaeanbHbIX Ta30B. Y paBHeHuEe Maiiepa.

7. MonekylapHO-KMHETUYECKAsE TEOPHUS TEIUIOEMKOCTH Ta30B. 3aBUCHUMOCTh TEIUIOEMKOCTH
UJeaTbHOTO Tra3a OT Temmeparypsl. Dopmyna DWHINTEHHA IS pacdyeTra KoJieOaTeNbHBIX CTENeHEH
CBOOO/IBI.

8. BHyTpeHHsIsl dHEeprus M SHTAJIbINS UACaIbHOro ra3a. Tabauisl TEpMOAMHAMUYECKUX CBOMCTB
UJCANBHBIX Ta30B. OCHOBHBIE IPOLIECCHI UAEATBHBIX Ta30B.

9. BbIBO/1 COOTHOIIEHUH JJIsI OTHOCUTEIBHBIX O0BEMOB U JaBJIEHUH AJis aquadaTHOro mpolecca ¢
Y4€TOM 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPATYPHI.

10. Ilonstue 00 oOpaTHUMBIX M HEOOpaTUMBIX Mpolieccax. Bropoe Hayamo TepMOAMHAMUKH.
DopMyIUPOBKH U aHAIUTHYECKOE BhIpakeHue. MHrerpan Knaysuyca.

11. Onpenenenue suTponuu. BeiBoa Gpopmynsl At pacuera U3MEHEHHUS SHTPOIIMU B IIpoLeccax
¢ uneanpHpiMu razamu. KITJI mpsimoro muxia KapHo M TeopeTHyeckuil XoaoauiabHBIN K03 duimeHt
nukia Kapao.

12. TlepBas u BrOpas Teopembl KapHo. l3MeHeHMe SHTponMHM B HEOOPATHMBIX MpOIeccax.
OHTPONUUHBIM METOJ TePMOJAMHAMUYECKOTO aHalIu3a AJisl Ipoliecca TeriooOMeHa B KOHJEHCATope
ITYy.

13. H3meHeHue HHTpONMM B  HeoOpaTHUMBIX  Mpoleccax. OHTPONUMHBIA  METo.
TEPMOJIMHAMHYECKOTO aHaJIN3a JIJIsl IPOLIECCOB pacIIMpeHus (B TypOHHE) U CkaTus (B KOMIIPECCOPE).

14. T,S - qmarpamma u ee cBoiicTBa. TepmoanHamudeckue UKL B T,S - quarpamme. [ToHsTHE O
CpEHEUHTETPAJIbHOM TeMIIepaType M0ABOJAa U OTBOJA TEIJIOTHI.

15. Bo3pactanue >HTPONUU H30JIMPOBAHHOM cuUcTeMbl. CBOMCTBAa SHTPONUH. AHATUTHYECKOE
BBIPaXEHHE BTOPOI'O 3aKOHA TEPMOJIMHAMUKH.

16. Cmecu wuneanpHbIX Ta30oB. OcHoBHBIE ompenencHus. CrocoObl 3agaHus COCTaBa CMECH.
VYpasnenue cocrosinus Knaneiipona-MeHaeneesa Ui cMeCH HI€albHBIX Ta30B.



17. Pacuer TepMOAMHAMUYECKHX CBOMCTB HJEaIbHBIX Ta30B IO CBONCTBAM KOMIIOHEHTOB.
OHTpOINHUS CMECH UJI€AIbHBIX [a30B.

18. Cmecu peanbHbix ra3oB. Kajmopuueckue sddexts cmemenus. OnpeneneHne KaTopHIeCKuX
3 peKToB cMeneHHs o 00beMHOMY 3(P(PEKTy CMELICHHUSI.

19. ®a3zoBoe paBHOBecwe M (Da3oBbIC Iepexonbl. ArperatHble coctosHus. Pazopas p,T -
nuarpamma. [IpaBuno ¢a3 ['n66ca. [Tonusie TS, PV u PT nuarpammsl it HOpMaJIbHBIX BEILIECTB.

20. TemnoBsie 3dexThl XuMuUecKuX peaknuii. 3akoH ['ecca u ero cnenactBus. COOTHOIICHHE
MEXy U30XOPHBIM M U300apHBIM 3 (hekTaMu peakiuu.

21. Koncranta paBHOBecusi. 3akoH jaedctByromux macc. [Ipunmun Jle Ilarenbe — bpayna.
AHAJIMTHYECKOE BBIPAKEHUE BTOPOTO HaYajla TEPMOAMHAMUKY JUIsI HEOOPATUMBIX XUMUYECKHX PEAKIUi.

22. XumMmn4eckoe paBHOBECHE U 3aKOH JIUCTBYIONINX Macc. BrIpaskeHne 3aBUCUMOCTH KOHCTAHThI
paBHOBecHs OT TemnepaTypsl. BeiBon ypasaenus: Bant-I'odda.

23. Onpenenenue TermioBoro 3pdexra XUMUUECKONH PEeaKIUK MPU YCIOBUSIX, OTIHYAIOLIUXCS OT
CTaH/IapTHBIX.

24. XapaktepucTudeckue (YHKIHMH I 3aKPBITOM TEPMOJAMHAMHUYECKON CHCTEMBI U BBIBOJ
cooTHoUIeHUN MakcBeinna.

25. TemnoBas teopema Hepucra. I'mmore3a Ilmanka. TpeTuidl 3aKoH TEPMOJUHAMUKH M €T0
cinenctBus. OrnpeneneHre 3HAYEHHs] AaOCOIIOTHOW BEJIMYMHBI SHTPOIMM Ha OCHOBE KaJOPHUYECKHX
JAHHBIX.

26. PereneparuBubie nukibsl [ITY mpu MOCTOSITHHOM KOJHYECTBE palbOTAOMIETo Telna W IpU
oTOOpax mapa Ha pereHepalmio.

27. Y nenpHble pacxo/ibl napa u Temiotsl B [ITY.

28. TepMmoiHaMUYeCKUE OCHOBBI TEIUIO(MUKAIINH.

29. Oco0eHHOCTH HUKJIOB aTOMHBIX AJIEKTPOCTAHIUH C MTAPOBBIM, Ta30BbIM U JPYTUMH pabodunMu
TEJIaMH.

30. Lluxnsl nopiiHeBbIX ABUrareneii BHyrpensnero cropanus ([IBC).

31. O1eHka TEpMOAMHAMHUYECKOTO coBepIlieHCTBA 1UKII0B JIBC.

32. MeTo1bl OBBIIIEHUS TETIIOBOM 3KOHOMUYHOCTH [ TY.

33. Hukasl I'TY ¢ pereneparueil.

34. KomOunupoBanublie mapora3zoBbie 1ukiael (IITY). TII'Y ¢ KV, ¢ BII, ¢ HIIT,
I10JTy3aBUCUMBIE.

35. O6parsbiit ukn Kapro. XonoaunbHeli kKoahGuLneHT.

36. Koadduuuent tpanchopmanuu Termiorsl. CxemMa M IMKJI BO3JIYIIHONH XOJOJWJIBHOU
YCTaHOBKH.

37. TemneparypHoe nosne. M3orepmuyeckas MOBEPXHOCTD.

38. TennonpoBOJHOCTH MPU CTALIMOHAPHBIX YCIOBUSIX.

39. TennoBast MpOBOJUMOCTb CTEHKHU. TemIoBoe TEpMUYIECKOE CONPOTUBIICHHUE.

40. Ilepenaua TemIOTH Yepe3 MIAPOBYIO CTEHKY.

6.2 Y4eOHo - MmeTOAMUYECKOE 00ecTIeUeHHe VIl CAMOCTOSATeIbHOI padoThl

1. Kynunos N.B. Teopernueckue ocHOBHI TeruioTexHUKH. Yacts I. TepmoauHamuka
[DnexTpoHHBIH pecypc]: yuebHOoe mocobue/ Kynunos U.B., Credantok E.B.— DnexTpoH.
TeKCcTOBbIEe NaHHble.— Camapa: CamapcKkuil TOCyAapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIBHBIN
yauepcuret, ObC ACB, 2013.— 172 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/22626.html.— 5BC «IPRbooks»

1. HgerkoB O.b. Tepmoaunamuka. Termmomaccooomen. TepmoarHaMuka 1 TeIIonepeiaya.
[TpukagHOi TerIoMmaccooOMeH [ DIEeKTPOHHBIN pecypc]: yaeOHO-MeToandecKoe mocoone/
[[BetkoB O.b., JlanteB FO.A., llIupsieB FO.H.— Dnextpon. TekcTosbie nanubie.— CII06.:
Yuausepcurer UTMO, NHcTHTYT X07012 M OnoTexHonorui, 2014.— 64 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/68191.html.— 3bC «IPRbooks»

2.  Maias D.M. Texaudeckas TeIIOTEXHUKA [ DIEKTPOHHBIN pecypc]: yaeOHoe mocodue/ Maas
9.M., 'onukos J[.B.— DnektpoH. TekcToBbie AaHHbIe.— CapaToB: CapaTOBCKHUA
rocyIapcTBEHHbIN TexHndeckuil ynusepcutet umenn F0.A. T'arapuna, 9bC ACB, 2014.— 90 c.—
Pesxxum moctyma: http:// www.iprbookshop.ru/80120.html.— 3BC «IPRbooks».



3. Typnye P.A-B. Meroauveckne yka3aHUsS K BBITIOJIHCHHIO CaMOCTOSITEIIBHOW pPalOTHI.
Texuuueckas TepMoarHaMuKka u teriorexauka. [THTY - 2014,

7. OnleHOYHBIE CpeCTBA

7. 1 Bonpochl K NepBOii py0esKHOI ATTeCcTAIuU

1. Lenu u 3agaun TepmoauHamMuKu. [IoHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. V3onupoBaHHasi 1 HEW30JIMPOBAaHHAsI TEPMOAMHAMHYECKUE CUCTEMBbl. PABHOBECHBIE U HEPAaBHOBECHBIE
CUCTEMBI.

3. TepMouHaMHUECKHE TTapaMETPbl COCTOSIHUS. Y IeNIbHBIA 00beM, INIOTHOCTD, AAaBJICHHUE, TeMIIepaTypa
(abcomoTHas TepMoaAMHAMHUYecKas mkana temmneparyp (KenpBuna, Llenbcus).

4. YpaBHEeHHE COCTOSIHUA. Y paBHEHNUE COCTOSHUS UCANIbHBIX a30B.

5. 3akonbl uaeanbHbIX razoB (boiins-Mapuotra, I'eit-Jlroccaka, Illapns). OO0beauHEeHHOE YpaBHEHUE
MenneneeBa-Kianeiipona.

6. YpaBHEHHE COCTOSIHUS pEabHBIX [a30B.

7. Cmecu uaeallbHbIX Ta30B. JlaBiieHne cMecH ra3os.

8. CocraB cMecu razoB. BeipaxkeHue MacCOBBIX J10JIel KOMIIOHEHTA.

9. BrlpaxkeHne 0OBbEMHBIX A0JeH KOMIOHEHTOB cMecH. IlaprumaneHbiii 00beM cmecu. 3akoH Amara.
Omnpenenenue yenbHOro 00beMa CMECH.

10. OmnpezneneHue Tra30BOM IOCTOSIHHOM CMeCH IO H3BECTHBIM MaccOBbIM JoisaM. Kaxymascs
MOJIEKYJISIpHAsi Macca CMECH I'a30B.

11. I'a3oBas nocrosHHass. POpMyIIbl OIpeeICHHS.

12. TennoeMKoCTh Ta30B. 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEPATYPHI.

13. MaccoBas, MoJibHast 1 00bEMHasl TEINIOEMKOCTU. Y paBHeHHEe Maiiepa.

14. Tepmoaunamuueckuii nmpouecc. [lonsTue penakcau.

15. IlepBblii 3aK0H TEPMOJUHAMUKU. BHYTpEHHSS SHEPIUsl CUCTEMBI.

16. O0parumble 1 HeoOpaTUMBbIE IIpoLecchl. PadoTa.

17. AHaJIMTUYECKOE BBIPA)KEHUE NEPBOI0 3aKOHA TEPMOIMHAMUKH.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Iuxn Kapuo. Tepmuueckuit KI1/I.

20. TepmomHAMUYECKHE MTPOLIECCHI UICATBHBIX ra30B (M30XOPHBINA, N300apHBIN, H30TEPMUUECKHUI,
a7MabaTHBIN, TOIUTPOIHBIN) METO UCCIIE0BAHUS MPOLIECCOB.

IIpuMepHLIN OUJIeT K IepBOid PYOEKHON ATTECTALMHU

T'PO3HEHCKHMIA TOCYJAPCTBEHHbBIA HE®TSHOW TEXHUYECKHA YHUBEPCUTET
HUMEHH AKAJIEMUKA M.JI. MUWLIMOHIIUKOBA

KA®E/IPA "TEIINIOTEXHUKA U TH/[PABJINKA"

Hucrumnimna Texaunueckas TEPMOIUHAMUKA

['pynna HT-15

Kaprouka Ne 1
I"a3oBast noctossHHas. POpPMyIIbI ONIPENEIEHUS.
TemnnoeMKoCcTh ra3oB. 3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIEPATYPBHI.
MaccoBasi, MoJIbHast 1 00bEMHas! TETJIOEMKOCTH. Y paBHeHue Maiiepa.
3aB. xadeapoii «T u 'y, noneHt P.A-B. Typinyes
20.06.19

7.2. Bonpochl KO BTOPOii PY0EKHON ATTECTAIMH

20. TepmoauHaMU4ECKHE NTPOLIECCH] pealibHbIX ra30B. [lap u ero cBoiicTsa.
21. OcHOBHBIE TIOHATHS TIpoliecca mapoodpa3zoBanus. HackIeHHBIN BOISHON Tap,
neperpeThlil nap (CTeneHb CyXOCTH U CTENEHb BIaKHOCTH 11apa).



22. Onpenenenue napaMeTpoB BoAbl U napa. PV-nnarpaMma BoIIHOTO napa.
23. TepMmuYeckue TPOLECCHl HACATbHBIX Ta30B B 3aKpPBIThIX cHUcTeMax. 300apHbBI, HW30XOPHBIMH,
annabaTHBINA, U30TEPMUYECKHA TIpoIiecchl (paboTa paciIMpeHus mporecca, K3MEHEHNE SHTPOIIHHN).

24. Durponus. PV-u TS- nuarpammsi.
25. Bnaxsblii Bo3nyx. Bmaroconmepxanue, aOconoTHass M OTHOCUTENbHas BiaxHOCTh. CBoiicTBa
BJIAJKHOT'O BO3/1yXa.

26. Crioco0Obl epeaun TeIUI0ThI (TeMIONPOBOIHOCTD, KOHBEKIIHS, U3ITy4EHHUE).
27. TemniepaTypHO€ 10JI€, U30TEPMHUUECKAs IOBEPXHOCTb, CPEIHUI U UCTUHHBINA I'PaJJUEHT TEMIIEPATYp.

28. 3akon @ypne. KoappumumeHT TemmonpoBOIHOCTH, IUIOTHOCTh TEIUIOBOTO TMOTOKA, KOJUYECTBO
TETUIOTHI.

29. KoappuimeHT TerionpoBoAHOCTH, €0 XapaKTePUCTHKA.
30. IlepeHOC TEIIOTHI TEILUIOMPOBOAHOCTHIO TPU CTAIMOHAPHOM pexume. OIHOPOIHAs TUIOCKas
CTEHKA.

31. IlepeHoC TEIIOTHI TEIUIOMPOBOAHOCTRIO MIPH CTAIIHOHAPHOM PEeKUME. MHOTOCIOWHAS CTCHKA.

32. JlelicTBUTENBHBIN MPOLIECC UCTEUCHUS Ta30B M apoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUCHHS Ta3a B
cortax u quddysopax. JpoccennpoBaHue ra3oB U Mapos.

33. TpancdopmaTopsl TEIUIOTHL. LIMKIIBI XOTOJMIBHBIX YCTAHOBOK M TEPMOTPAHCPOPMATOPOB.

34. OcHoBbl Teopun noaodus. OcHOBB Teopun noaoous. [loHsTHE 0 MeTo/ie aHamM3a pa3MepHOCTEH
Teopuu nonodus. Kpurepuanbueie ypaBHeHHs. DU3NUYECKUN CMBICT OCHOBHBIX KPUTEPHUEB MOA00US.

35. TemmooOmeH wusnydeHueMm. TermoBoil ©OamaHc Jyuncroro TeriooOMena. 3akoH Credana-
Bonbimana. AGCOIIOTHO YepHOE TEJO.

36. TermooOMeH H3IIydeHUEM CUCTEMBI Tell B a0COIIOTHO MPO3PavHOH cpere.

37. Kooddumnment teronepenayn. TersoBas wu3onsnus. THIBl TEMIOOOMEHHBIX —ammapaTos,
KUIISITUIIbHUKOB U I1OJ0rpeBaTeeH.

38. MexaHusM mnporneccoB ropenus. OOIMe NPUHLMIBI pacueTa IMPOLECCOB IopeHus.  Temiora
cropanus. ¥YcioBHoe ToIuuBo. [IpuBenenHsle xapakrepuctuku. Kinaccudukanus Tomnaus.

39. Bo300HOBiIsIeMble M HEBO30OHOBIIIEMbIE HCTOYHMKHM 3HEprur. OCHOBBI 3HEProcOepex eHus.
BropuuHbie sHEpreTHYecKre pecypehl.

40. KorenbHble ycTaHOBKH. [lapoBble U ra3oBble TYpOUHBI.

41. TemmooOMeHHBIE ammapaThl. PereHepaTWBHBIE U CMECHUTENbHBIC TEINIOOOMEHHHMKHU. [lokazarenu
s¢¢pextuBHocTH: KIIJ], MHTEHCHBHOCTH TEMIOOOMEHA, OTHOLIEHHWE PACXOJHBIX TEIUIOEMKOCTEH,
K03 uIMEeHT TpaHCHOPMAIIUHU TETIOTHI.

42.X0JI0MUIIbHBIE U TETNIOHACOCHBIE YCTAaHOBKH.

IIpuMepHbIii OMJIeT KO BTOPOH PVOEKHON aTTecTAllMU

I'PO3HEHCKHIA TOCYIAPCTBEHHbBIA HE®TSIHON TEXHUYECKHA YHUBEPCUTET
HNMEHM AKAJJEMHUKA M.JI. MUJIJIMOHIIIAKOBA

KA®E/IPA "TEIVIOTEXHHUKA H T'H/I[PABJTUKA"

Hucrunnmna TexHuueckas TEPMOIUHAMUKA

I'pymnma HT - 15

Kaprouka Ne 1
[{yKIIBI XOJOIUITBHBIX YCTAHOBOK M TEPMOTPaHC(HOPMATOPOB.
OHpe;[eneHHe OCHOBHBIX Pa3sMCpPOB OXJIAXKIACMBbIX HOMCH.[GHI/Iﬁ XOJOAUJIbHHUKA.
[Ipomep3anue TpyHTa 107 XOJIOAWJIHPHUKOM. BiusHHE XapaKTepHUCTUKH T'PyHTa Ha BBIOOD




CTPOUTENILHOM M30JISIIMOHHON KOHCTPYKIINH ToJ1a XoaoauibHuKa. CriocoObl 00orpesa nouia.

3aB. kadeapoii «T u 'y, noneHt P.A-B. Typnyes

20.06.19

7.3. BOHPOCBI K 3K3aMEHY 0 TUCHUIIIMHE «Texnuueckas TEPMOAUHAMHUKA U TEIJIOTEXHUKA»

1. | Henu u 3agaun TepMoaguHaMUKH. [IoHATHE TEPMOAMHAMUYCCKON CUCTEMBI. [1K-7

2. | V3onupoBaHHas M HEU30JIMPOBAHHAS TEPMOJMHAMUYECKHE CUCTeMbl. PaBHOBECHBIE
Y HEPaBHOBECHBIE CHCTEMBI.

3. | TepMonmuHaMu4eckue TmapaMeTpbl COCTOSHUSA. YJCIbHBI 00BEM, TUIOTHOCTH,
JaBlieHUe, TemmepaTypa (abcoioTHash TEpMOJWHAMHMYECKas IIKaja TeMIIepaTyp
(KenpBuna, Llenscus).

VYpaBHEHUE COCTOSIHUS. Y pPaBHEHUE COCTOSIHUS UJI€AIbHBIX Ia30B.

5. | 3akonsl  umeanbHbIX razoB  (boims-Mapuorra, I'eit-JIroccaka,  Illapms). | [TK-9
O6benunenHoe ypaBHeHue MeneneeBa-Kiamneiipona.

6. | YpaBHEHHE COCTOSHUS pealbHBIX Ta30B.

7. | Cmecu uneanbHBIX Ta30B. /[aBlIeHHE CMECH Ta30B.

8. | CoctaB cMmecu ra3oB. BolpaskeHne MacCcOBBIX JOJICH KOMIIOHEHTA.

9. | Belpaxkenne 0O0BEMHBIX J0J€H KOMIOHEHTOB cMmecH. [lapiuanbHbiii 00beM cMecH.
3akon AMara. OmnpeeneHue yaeabHOoro 00beMa CMECH.

10.| Ompenenenue Ta30BOM TOCTOSIHHOM CMECH 110 H3BECTHBIM MAaCCOBBIM JIOJISIM.
Kaxymasics MoniekysipHas Macca CMECH ra3oB.

11.| T'a3oBas nocrosiHHas. PopMyJibl OIIPEIEICHHUS. I1K-9

12.| TemioeMKOCTh ra30B. 3aBUCMOCTh TEINIOEMKOCTH OT TEMIIEPATypHhI.

13.| MaccoBas, MonbHast 1 00beMHas TETNIOEMKOCTH. Y paBHeHHe Maiiepa.

14.| TepmonuHamuueckuii mponecc. [loHsATHE penakcanuy.

15.| IlepBblil 3aK0OH TEpMOIMHAMUKU. BHYTpEHHSS1 SHEPT U] CUCTEMBI.

16.| O6paTumblie 1 HeoOpaTHMEBIe Mporecchl. PaboTa.

17.| AnanuTuyeckoe BbIpa)KeHUE IEPBOro 3aKOHA TEPMOIMHAMUKH.

18.| Bropoii 3aKk0H TepMOANHAMUKH.

19.| Huxn Kapnao. Tepmuueckuii KIT/1.

20.| TepMommHaMHYECKHE MPOIECCHI HCaTbHBIX ra30B (M30XOPHBIN, N300apHbIH,
M30TEPMUYECKUH, alnabaTHbIN, TOJIUTPOIIHBII) METO]T UCCIIEIOBAHUS ITPOLIECCOB.

21.| TepMoarHAMHUYECKHE TPOLIECCH] peanbHbIX Ira3oB. [lap u ero cpoiicTBa. OCHOBHBIE
HOHATHSA Ipolecca napooOpa3oBanus. HacelmeHHbIN BOASHON nap, HeperpeThil
nap (CTeNeHb CyXOCTH U CTENEHb BIAXXHOCTHU 1apa).

22.| Ompenenenue napaMeTpoB BoJbI U napa. PV-nuarpamma BoJsHOro napa.

23.| TepMuyeckne TPOIECCH HACATHHBIX Ta30B B 3aKPHITHIX cUcTeMax. 300apHBIi,
W30XOPHBIN, anuabaTHBIA, M30TEpMUYECKHIl mporecchl (paboTa pacHIMpeHus
nporiecca, U3MEHEHNE YHTPOITHHN ).

24.| Durponus. PV-u TS- ntuarpaMmsl.

25.| Brnaxkublii Bo3ayx. Bmaroconepxanue, aOCONIOTHAs M OTHOCHUTENBbHAS BIIAXKHOCTb.
CBolicTBa BIa)KHOTO BO3AYyXa.

26.| Crioco0sI rrepeiadu TeIIOTH (TETUIONPOBOIHOCTh, KOHBEKITHUS, H3JIYUICHHUE).

27.| TemmeparypHoe TIOJie, HM30TEpPMUYECKas IOBEPXHOCTb, cpeaHuid W ucTuHHBIN | [IK-7
rPaJUEHT TEMIIEpPATYp.

28.| 3akon Dypre. KordhuimeHT TemIonpoBOAHOCTH, IJIOTHOCTh TEIUIOBOTO ITOTOKA,




KOJINYCCTBO TCILJIIOTHI.

29.| KoaddurmeHTt TenionpoBoHOCTH, €r0 XapaKTEPUCTHKA.
30.| IlepeHoc TemyIOTH TEMIOMPOBOJHOCTHIO MPU CTAIMOHAPHOM pexume. OaHOpOIHAS
IJIOCKAasl CTEHKA.
31.| TlepeHoc  TEmJOTHI  TEMJIOMPOBOJHOCTBIO  MPH  CTALIMOHAPHOM  PEKUME.
MHorocnoiHas CTeHKa.
32.| JlelicTBUTEIHHBINA MPOIECC UCTEYCHUS Ta30B U mapoB. (OCHOBHBIC 3aKOHOMEPHOCTH
Te4yeHus rasa B coriax u auddysopax. JlpoccenupoBanue ra3oB U Mapos.
33.| TpanchopmaTopbl  TEIUIOTHI. Hukaer  XoJsoauibHBIX ~ ycTaHOBOK U | [IK=7
TEPMOTpaHCHOPMATOPOB.
34.| OcuoBbl Teopuu nogoodus. OcHoBbI Teopun noaoous. [lonsatue o meroae ananuza
pasmepHocTeit Teopun nonodusi. Kpurepuansueie ypaBaenus. ®u3ndeckuidi CMbICI
OCHOBHBIX KPUTEPHUEB M10100UI.
35.| TemnooOmeH uznydeHueM. TemnoBoi Oananc IyducToro TermiooOMeHa. 3akoH
Credana-bonbumana. AGCONTIOTHO YEpHOE TEJNO.
36.| TemmooOMeH U3Ty4eHHEM CUCTEMBI Tell B aOCOIIOTHO MPO3payHOM Cpefe.
37.| Koaddunuent remnonepenaun. TermoBas u30aaus. THITBI TETIIOOOMEHHBIX
annaparoB, KUISTHWIBHUKOB U II0JIOTpeBaTeIEH.
38.| Mexanusm nporeccoB ropeans. OOIIMe TPUHIHUITBI pacyeTa MPOIECCOB TOPEHHUSL.
Tennora cropanus. ¥YciaoBHOe TOIIMBO. [IprBeieHHBIE XapaKTEPUCTUKHU.
Knaccudukanus Tommus.
39.| Bo3obOHOBIsIeMble U HEBO30OHOBIISIEMbIE HICTOYHUKH dHEPTrun. OCHOBBI
sHeprocOepekeHusl. BropuyHble 3HEPreTUYECKUE PECypCHI.
40.| KorenbHbie yctaHoBKH. [lapoBbie U ra3oBbie TYpOHHBI. I1K-7
41.| TeruiooOMeHHBIEe amnmaparbl. PereHepaTuBHbIE M CMECUTENbHBIE TEIJIOOOMEHHUKH.
[Tokazatenmu »ddextuBHocTr: KIIJI, MHTEHCUBHOCTH TEIJIOOOMEHA, OTHOIICHUE
PAacXOHBIX TEMIOEMKOCTEN, K03(h(HUIIMEHT TpaHCPOPMALIUHU TETLIOTHI.
42.| XonoauabHble U TEIJIOHACOCHBIE YCTAaHOBKH.
OOpa3en OMs1eTa K 9K3aMeHy 10 JMCUHMILIHHE
IPO3HEHCKUI1 FOCYAPCTBEHHBII HEGTSHOM TEXHUYECKNI YHUBEPCUTET
KA®EJIPA "TETIOTEXHHKA H THIPABJIHKA"
Jucuuninuza TexHn4yeckass TePMOAUHAMHUKA H TEIJIOTEXHHKA
Cemectp - 5
I'pynma HT-15, HTC-15
buser Ne 1

TepmoauHaMuyeckue mMapaMeTpbl COCTOSHUS. YIENbHBIA 00BEM, IJIOTHOCTh, JaBJICHHUE,
TeMreparypa (abconoTHasi TepMoauHamMudeckast mkana remneparyp (Kenbsuna, enscus).

Omnpenenenre napaMeTpoB BoJbl U napa. PV-nuarpamMma BoasiHOTrO napa.

OcHoBBI Teopuu o100us1. OCHOBHI TeopuH noaodus. [loHsTHe 0 MeTOE aHATM3a




pasMmepHocTel Teopun noaoous. Kpurepuanbabie ypaBHeHUs. DU3HUECKUI CMBICT OCHOBHBIX
KPUTEPHUEB M0100US.

4. | Tenmoobmen u3mydeHueM. TennoBoit 6ananc mygucroro terooomena. 3akon Credana-
BonpiiMana. AGCOIIOTHO YEPHOE TEO.

3aB. kadenpoii
«TennorexHuka u TUAPABIUKAY P.A-B. Typnyes

21.12.19

7.6 Tekymuii KOHTPOJIb

Bonpocs! k 1abopatopHoii padore Nel:

. Chopmynupyiite uenb n1abopatopHOil pabOThl M TMOSCHUTE, KaK JIOCTUTAETCS
MOCTaBJICHHAS LEb?

. HazoBuTe OCHOBHBIC Y3JbI BKCHCpI/IMGHTaJIBHOﬁ YCTAHOBKH H YKAXKHUTC HX
Ha3HAa4YCHHC.

3. Kakumu MeTonamu u3mepsieTcsi TeMneparypa B JIaHHON paboTe?

4. Kak uzMmepsieTcs U perympyeTcsi pacxoj Bo3ayxa B JaHHOU padbore?

5. Ha uto pacxoayercia MOIMHOCTb, IIOABCACHHAA K KOMIIPECCCOPY, M KaK OHa

onpexaensiercs?

Bonpocsl k 1a6opaTtopHoii padore Ne2:

. Chopmynupyiite 1enp gabopaTopHOM pabOThl U TMOSCHUTE, KaK JOCTUTaeTCs
MOCTABJICHHAS LIEJIb?

. Ha3zoBuTe OCHOBHBIC Y3JIbI 3KCH€pHM€HTaHBHOfI YCTAHOBKHM M YKaXUTC HX
Ha3Ha4YCHHUC.

. Kak Bpl moHuMaeTe Takue COCTOSIHMS, KaK HACBIIICHHBIH M HEHACBHIIICHHBIM
BJIQKHBIN BO3AYX?

4. Kax Bbl oTHOCHTECH K TEPMUHY «II€PECHIIICHHBIN BIa>KHBIN BO3TyX?

5. Kak ¢Qopmynupyercss W 3amuchiBaeTCs 3aKOH MaplUUAIbHBIX JABICHUM IS

BJI&KHOTO BO31yXa?

. Urto Ha3pIBaeTCsl aOCOMIOTHOM, OTHOCUTEIBLHON BIAXKHOCTBIO M BIIAroCOACpKaHUEM
BJIAYKHOT'O BO3yXa?

. Kakx BeIparkaeTcss M M3 Yero CKIAAbIBAETCA TEIUIOCOAEPKAHNUE (PHTAIBIIHS)
BJIAJKHOTO BO3yXxa?

Bonpocs! k 1adopatopHoii padore Ne3:

Chopmynupyiite 1enb Ja0opaTopHOM pabOThI W TOSCHUTE, KaK JOCTHUTAeTCs
MOCTaBJICHHAS TIEJTb?

Ha3zoBure OCHOBHEIE Y3JIbI 3KCHepHMeHTaHLHOﬁ YCTAaHOBKH N YKAKUTC UX HA3HAUCHHUC.

JlaiTe onpeneneHne MpoLecCOB UCTEYEHUS U IPOCCEIUPOBAHNUS.



B

Hanumure YpPAaBHCHHUC IICPBOI'O 3daKOHA TCPMOJWHAMHUKU IIPUMCHHUTCIBHO K IIPOLCCCY
HCTCUYCHUA.

Hanumure YpaBHCHHUC TICPBOr0 3aKOHA TCPMOJHMHAMHUKU IPHUMCHUTCIBHO K IIPOHCCCY
APOCCCIIMPOBaHUA.

Kak u3aMeHseTcsi CKOpOCTh UCTCUCHHSI Yepe3 CY)KHBAIOIIECECs COTUIO MPH U3MEHEHUH 3 OT
1 mo 0 (moka)kuTe KaueCTBEHHOE U3MEHEHUE Ha rpaduke pacxoaa)?

Yem 00bsCHSIETCS MPOSIBICHUE KPUTHUECKOTIO PEXKUMA ITPU UCTEUEHU N ?
B uem pasznnuune TeopeTHUECKOro U JEMCTBUTENBHOIO IIPOLIECCOB UCTEUYEHUSA?

Bonpocsl k J1a6opaTopHoii padore Ne4d:

Chopmymupyiite menb gabopaTopHOM pabOTHI W TOSCHUTE, KaK TOCTHUTAeTCS
MTOCTABJICHHAS LIEJIb?

HazoBuTe OCHOBHBIE Y3JIbI SKCIEPUMEHTAIBHOM YCTAHOBKM M YKOKHUTE UX
Ha3HAYCHUE.

Kakue BenuuuHbl cileayeT U3MEpSATh B JaHHOW paboTe, 4YTOObl BBIYUCIHUTH
KO3 (PUIIMEHT TETTONPOBOIHOCTH?

KakoBa ¢u3uueckasi CylHoCTb nepeiadu Teria TerI0IpPOBOIHOCThIO?
ChopmynupyiiTe HMOHSTHS: TEMIEpaTypHOE IMOJe, U30TEpMHUUECKasi MTOBEPXHOCTD,
IPAIMEHT TEMIIEPATYPbl, MOIIHOCTh TEIJIOBOTO TMOTOKA, YJEJIbHBIA TEMIOBOU
MOTOK.

[TokaxkuTe Ha CXeM€ YCTAaHOBKH, KAaK HAIpaBJi€H BEKTOpP TEIUIOBOTO IOTOKA M
rpajgyueHTa TeMInepaTypbi?

Bonpocs! k 1adopaTtopHoii padore NeS:

1. Cdhopmynupyiite 1esb 1abopaTopHOU padOThI U MOSCHUTE, KAK OHA JOCTUraeTcs?

HaszoBure OCHOBHBIE Yy3JIBI OJKCIIEPUMEHTAIBHOM YCTAHOBKM M YKAXKHTE UX
Ha3HAYCHHUE.

3. Kaxk ompenensercs cpenHsis TeMneparypa CTpyHbI B JAaHHON YCTaHOBKE?

4. Jlns dgero 3amepsieTcs 6apoMeTpruiecKoe JaBJIeHrEe B JaHHON paboTe?

5. Kak omnpenensercss KOJWYECTBO TEIUIOTHI, OTAAHHOE CTPYHOM OKpyKarolemy

BO3JIyXY OCPEJCTBOM KOHBEKIUU?

Kak ompenensiercs KOJWYECTBO TEIUIOTHI, OTJAHHOE CTPYHOH OKpPYXKAIOIIEMy
BO3JIyXY TTOCPEICTBOM U3ITyUCHHUS?

7. Uto Takoe cBOOOHAS ¥ BHIHYXJICHHAS KOHBEKITHUS?

8. KakoB ¢u3nueckuii CMbICT U pa3MEPHOCTh Kod(uImeHTa TermooTaqm?

9. Kakwue ¢akTopsl onpeestoT HHTEHCHBHOCTh KOHBEKTHBHOI'O TEIIOOOMEHa?

1.

Bomnpocs! k s1adbopaTopHoii padore Ne6:

Cdopmymupyiite e 1abopaTopHOI pabOTHl U TIOSICHUTE, KaK OHA IOCTUTACTCS?



HazoBure OCHOBHBIC Y3JbI BKCHepHMCHTaHBHOﬁ YCTAHOBKHM M YKaAXHUTEC HX

HazHaueHue. KakuMu Metonamu uzmepsieTcst Temreparypa B JaHHOM padore?

3. Kak

U3MEpSETCS U PETYIHMPYETCS pacxol Bo3Ayxa B JaHHOU padbore?

4. Tlo KakuM TpU3HAKAM MOXKHO CYAHWTH O CTAIlMOHAPHOM PEXKUME TEIUIOOOMEHa C
OKpY’Karolen cpeaoi?

5. Kak

OCYIIECTBIISICTCS  BBIOOp KOHTPOJBHOW OOOJIOUKH  paccMaTpUBaeMOM

TEPMOJUHAMUYECKON CUCTEMBI?

Jlaiite (OpMyIHPOBKY U MaTeMaTUYECKOE BhIPAXKCHHE YpAaBHEHUS MEPBOTO 3aKOHA

TCPMOANHAMUKHU, UCIIOJIL3YCMOI'O IJIA PCIICHMA 3a/Ja4i JaHHOT'O OIIbITa.

Vkaxure CIIoCOOBI onpcAcCIICHUA BCIIMYHMH, BXOAJAMIUX B YPAaBHCHHUC 1-ro 3akoHa

TEPMOJIMHAMUKH, UCIIOJIB3YEMOT0 ISl PEIICHUs 3a]]a4M JAHHOTO OIIbITA, C MOJHBIM
000CHOBaHUEM HUCIOJIb3YEMbIX PACUETHBIX (hopMyII.

8. YueOHO-MeTOAMYEeCKOE U MH(POPMAIITHOHHOE O0ecnedeHne JUCIUILTHHbI

a) OCHOBHAasI JTUTEpaTypa

1.

TexHuveckas TEpMOJIMHAMUKA U TETUIOTEXHUKA [ DIEKTPOHHBIN pecypc]/ — DIEKTPOH.
TeKCTOBbIE JaHHbIe. XaileHko A.A., Kanuanuenko M.IO., Bucnory3os A.H.— CraBpornosns:
Cesepo-Kaskasckuii ¢penepanbubiii yauBepcurtet, 2017.— 107 ¢.— Pexwum nocryma:
http://www.iprbookshop.ru/75606.html.— S5BC «IPRbooks»

JlaGopaTopHbIi TPAKTUKYM T10 TEPMOJUHAMUKE [ DNEKTPOHHBINA pecypc]: yueOHoe mocooue/
borpanos C.H., Knéukuii A.B., Mutponos B.B., [Iarakos I'.JI., ®enopos B.H., ®unatkun
B.H., lIsetkoB O.b.pex. LisetkoB O.b., Mutponos B.B. .— DnekTpoH. TekcTOBbIE
nannaeie.— CI16.: Yausepcurer U'TMO, 2016.— 89 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/67246.html.— 3BbC «IPRbooks»

CrostnoB H.U. TeopeTnueckue OCHOBBI TEINIOTEXHUKH (TEXHUUYECKasi TEPMOANHAMUKA U
TeryioMaccooomen) [DnexkTpoHHbld pecypc|: yueonoe nocooue/ Crosino H.U., CmMupHoB
C.C., CmupHOoBa A.B.— DnekTpoH. TekcToBble faHHble.— CTaBponoib: CeBepo-KaBkazckuit
benepanbHbIi yHEBEpCHUTET, 2014.— 226 ¢.— Pesxxnm moctymna:
http://www.iprbookshop.ru/63139.html.— 3B5C «IPRbooks»

Manas 3.M. TexHuueckas TeIUIOTEXHUKA [ DNEKTPOHHBIHN pecypc]: yuedHoe nocodue/ Manas
9.M., I'onukos [{.B.— DnekTpoH. TekcToBble AaHHble.— CapatoB: CapaTOBCKHN
roCy/1apCTBEHHBIN TeXHUYeCcKuil yHuBepcureT umenu 0. A. T'arapuna, ObC ACB, 2014.—
90 ¢c.— Pexxum mocryma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooksy»

Amnppee B.B. Tennorexnuka [OnekTpoHHbIl pecypc]: yueOnuk/ Annpees B.B., Jlebenes
B.A., CnecusnieB b.11.— Dnektpon. TekcToBsie nanubie.— CI16.: HanmonansHbIi
MHUHEpaJIbHO-ChIpheBO YHUBepcuTeT «I opHbIiiy, 2016.— 288 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/71706.html.— 5BC «IPRbooks»

AnexcanapoB A.A. TepMoaHAMHYECKHAE OCHOBBI IIUKJIOB TETIOIHEPTETUYECKUX YCTAHOBOK
[DnexTpoHHBIH pecypc]: yuebHoe mocodue it By30B/ AnekcanapoB A.A.— DIIEKTPOH.
TeKCTOBBIC NaHHbIe.— M.: U3marensckuit jom MOU, 2016.— 159 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/55891.html.— 3BC «IPRbooks»

Hukutun B.A Jlekiuu no TermmoTexHuke [ NeKTpOHHBINA pecypc]: KOHCIEKT JISKIHii/ —




DIIeKTPOH. TEKCTOBbIE NaHHbIe.— OpeHoypr: OpeHOyprckuii Tocy1apCTBEHHBIN
yausepcuret, ObC ACB, 2011.— 532 ¢.— Pexwum goctyna:
http://www.iprbookshop.ru/21604.html.— 3BC «IPRbooks»

Heprorun B.B. TermmomaccooOmen [ DneKTpoHHBIN pecypc]: yuedHoe mocooue/ Jleprorun
B.B., Bacunbes B.®., Yismea B.M.— DnektpoH. TekcToBbie nanubie.— CI16.: CaHKT-
[TeTepOyprckuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHHBEpcUTeT, ObC ACB,
2016.— 244 c.— Pexxum nocryna: http://www.iprbookshop.ru/74378 . html.— 9BC
«IPRbooks»

0) 1OMOJTHUTEJIbHAS JIATEepaTypa

Kynunos 1.B. Teopernueckue 0CHOBBI TeIuloTeXHUKH. Yacts I. Tepmogunamuka
[DnexkTponHbIi pecypc]: yueobnoe mocodue/ Kynunos U.B., Ctedantok E.B.— DnexTpoH.
TeKkcToBble JaHHble.— Camapa: Camapckuii rocy1apCTBEHHbIN apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutet, ObC ACB, 2013.— 172 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/22626.html.— 3bC «IPRbooks»

[[BetkoB O.b. Tepmonunamuka. TeriomaccooOmen. TepmoanHamMuka 1 TeIjIonepeaaya.
[TpuxnanHoii TeroMaccooOMeH [ DIEeKTPOHHBIHN pecypc]: yueOHO-MeToAnYecKoe mocodue/
[[BetkoB O.b., JlanTes FO.A., llIupsieB FO.H.— Dnexrpon. TekcTosbie gannabie.— CI10.:
Yuusepcurer UTMO, UHcTuTyT X0nona u ouorexuonoruit, 2014.— 64 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/68191.html.— DBC «IPRbooks»

JlabopaTopHbIil MPAaKTUKYM IO TEPMOAMHAMHUKE [ DIIEKTPOHHBIN pecypc]: yueOHoe nmocodue/
bormanos C.H., Knéukuii A.B., Mutponos B.B., [Iarakos I'.JI., ®enopos B.H., ®unatkun
B.H., LlgetkoB O.b.pex. LiBetkoB O.b., Mutponos B.B. .— DiiekTpoH. TeKCTOBbIE
nauasie.— CI16.: Yausepcurer UTMO, 2016.— 89 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/67246.html.— 5BC «IPRbooks»

CrosnoB H.U. Teopernueckre 0CHOBBI TEIVIOTEXHUKH (TEXHUYECKAsi TEPMOJUHAMUKA U
TEIIOMaccooOMeH) [ DIeKTpoHHBIN pecypce]: yuebHoe nocobue/ CtosnoB H.M., CMupHOB
C.C., CmupHoBa A.B.— DnektpoH. TekcToBble JaHHble.— CTaBponoiib: CeBepo-KaBkazckuil
denepanbHbIi yHUBEpcHUTET, 2014.— 226 ¢.— Pexxum goctyna:
http://www.iprbookshop.ru/63139.html.— 3B5C «IPRbooks»

AnexcanapoB A.A. TepMoarHAMHYECKHE OCHOBBI IIMKJIOB TETNIOIHEPTETUYECKUX YCTAHOBOK
[DnexTpoHHbI pecypc]: yueObHoe mocodue it By30B/ AnekcanapoB A.A.— DIIEKTPOH.
TeKCTOBBIE NaHHbIe.— M.: U3narensckuit nom MOU, 2016.— 159 ¢.— Pexxum nocrtyma:
http://www.iprbookshop.ru/55891.html.— 5BC «IPRbooks»

Tpy0aes I1.A. TepmoanHaMUUECKUI U SKCEPreTUYECKUI aHATU3 B TEMJIOTEXHOJIOTHH
[DnexTpoHHbI pecypc]: MmoHorpadus/ Tpybaes I1.A.— DneKTpoH. TEKCTOBbIE JaHHbIE.—
Mocksa: Undpa-Umxenepus, 2019.— 228 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/86652.html.— 5BC «IPRbooks»

I'myxoB B.C. OcHOBBI ruipaBIMKy U TeIIOTeXHUKU: Paznen 1. OCHOBBI TMAPABINKHI
[DnexTpoHHBIH pecypc]: yuebHOoe mocooue/ I'myxos B.C., luxoii A.A., {ukas 1.B.—
DNEKTPOH. TEKCTOBbIE TaHHbIe.— ApMaBUp: ApMaBUPCKUI TOCYAapCTBEHHBIH
nenarornyeckuii yausepcuret, 2019.— 252 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/82446.html.— 3BbC «IPRbooks»

Typnyes P.A-B., Manaesa M.3. Meroauueckue ykazanus / TepMmoguHaMU4YecKue
rapamMeTpsl ¥ IPOLECCHI UICAIBHBIX Ta30B. 3aKOHBI UACAIBHBIX Ta30B U Ia30BbIE CMECH.
I'THHN.- 2005, 44 c.

Typnyes P.A-B., ManaeBa M.3. Metoaudeckue ykasanus// Bropoii 3aKkoH TepMOIUHAMHUKH.
PeanpHbie ra3sl (mapel) u ux cBoiictBa. [THU.-2005, 18 c.

10.

Typnayes P.A-B., MagaeBa M.3. Meroandeckue ykazanwusi// OCHOBHBIE 3aKOHBI
termnooomena. [ THH.- 2005, 25 c.

11.

HcaeB X.A., Enbmyp3aeB A.A. Metonnueckue ykazanus //TemnoBoit pacuer




\ \ naporeneparopa.- ['THHU, - 2010, 21 c.

B) IPOrpaMMHOe 1 KOMMYHHMKAI[MOHHOE o0ecreyeHue

1. DNeKTpOHHBIA KOHCIEKT JICKIMA M AJICKTPOHHO-OOYYAIOMIMI KOMIUIEKC IO JUCITUTIIMHE
«TexHnueckasi TepMOAMHAMUKA U TETNIOTEXHUKAY.

2. TecTsI 11 KOMITBIOTEPHOT'O TECTUPOBAHUS CTYICHTOB.

HNuTepHer pecypc - WwWw.gstou.ru, snextponHble O6ubmmoreunsie cuctembl (OBC): «IPRbooksy,
«KoHncynbranT crynenray, «1booksy, «JIauby.

9. MaTepl/IaJIBHO-TeXHH‘leCKOQ od0ecrneueHue JAUCHUITIMHBI
1. Knacc ¢ mnepcoHanpHBIMM KOMIIBIOTEpAaMM [UIsl IPOBEJIEHUS NPAKTUUYECKUX 3aHATHH U
BUPTYaJIbHBIX JTAOOPATOPHBIX PaboT.

Texnuyeckasi TepMOIHHAMHKA M TeIIOTeXHUKa (Hanmnuue obopynosanus u TCO)

1 Jlaboparopusiii kommieke "Termnonepenaya npu kousekuu u 06ayse" TIIK-010-9J1P-01
(9 mabopaTopHBIX paboT)

2 YyeOHo-naboparopusiii kommieke «TenmooomMeHHuKn» (4 1a00paTOPHBIX PabOTHI)

3 BupTtyanbHblii mporpaMMHBIi TabopaTtopHblii Komruieke "Temnorexnuka"
(6 nmabopaTtopHbIX padboT)

4 BupTtyanbublii yueOHbINH KOMIUIEKC «TemoBbIie AIeKTPOCTAHIIMM

5) KoMILTeKT mIaKkaToB 560x800 mm, M300paxkeHne HAHECEHO Ha IJIACTUKOBYIO OCHOBY TOJIIMHON 4 MM

u pazmepoM 560x800 mMm. M300pakeHue 00magaeT BOJOCTOMKIMY CBOHCTBaMHU. KakTblii TIakaT UMeeT
OJICMCHTBI KPCTIJICHUSA K CTCHEC.

5.1 | Texuuueckas TepmMoauHamMuka (16 mr.)

5.2 | «Temomaccooomeny (16 mir.)

6 3J1eKTp0HHI>Ie IVIAKATBI JleMOHCTpaMOHHbBIE KOMIIIEKCH Ha 0a3e MyIbTUMEANA-MPOEKTOpa (KOMIIIEKT
AEKTPOHHBIX IIakaToB Ha CD, mynsTumeana-npoektop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

a. TexHnueckas TepMoarHaMuKa (86 mir.)

o

TennomaccooOmeH (122 mt.)

IIpe3senTanmu:

Tennonepenaya

TennoBbie U aTOMHEBIE QJICKTPOCTAaHIIUN

JIBuraTenyu BHyTPEHHErO CrOPaHUs

DOU3NKO-XHUMHUYECKHIE OCHOBEI COBpeMeHHOﬁ SHCPIrCTUKU

DHeprocbepekeHre U ee polib B )KU3HU o01ecTBa (52 cnaiiioB);

Meponpusitus 1o 3HeprodpGeKTUBHOCTH U d3Heprocoepexenuto (20 cnaiiios);

N[OOI WIN|E

Oco0eHHOCTH peanu3aly IporpaMM dHEProcOepeKeHHs U SHEPreTHIECKON
s dexTuBHOCTH 151 OFOKETHBIX opranmu3anuii (9cmaiion);

(e0)

Oueprobanancel TOP ux cocrosinue u knaccuduxanws (11 cnaiigon);

(o]

PacueTHbIil aHAIM3 YHEPreTHIECKUX MOTOKOB 1 OamancoB (11 crmaiioB)



http://www.gstou.ru/

CocraBuTeNb:
. (
Crapumii npenogaBarens kadeapsl M
«TennorexHUKa U rHIPABIHKAY /A.J1.ManaeBa /

COI'TACOBAHO:

3aB. kadenpoii 7 /
«TermnoTexHuKa ¥ TUAPABIHKA % /V / P.A-B. Typayes /

3as. Beimyckatomeit kadenpoit «XTHI» mpod. My .. /// /JI.II. Maxwmynosa /

Hupextop IYMP M / M.A. Maromaesa/




