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1. Hean u 3aaa4y JTUCHUILIMHBI

Henpo mpenonaBanus AMCUMIIINHBI «TE€mIO M XJIAJOTEXHHMKA» SBISETCS OCBOEHHE OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKH, H3yUY€HUE TEPMOJMHAMUYECKHX IPOLECCOB OOpaTUMBIX U HEOOpaTUMBIX
CTAllMOHAPHBIX M HECTAlMOHAPHBIX. OCHOBHBIE TEPMOJMHAMUYECKHE IIPOLECCHl B HUJCAIBHBIX Ta30B.
OcBoeHHE OCHOBHBIX 3aKOHOMEpPHOCTEH TeueHHMss raza B commax u auddysopax Hzyuenue
TEPMOAMHAMHYECKUX LHKIOB pa3IMYHbIX IPOLECCOB M CHCTEM IPUHLMIIOB JIEHCTBUSA U
KOHCTPYKTUBHBIX OCOOCHHOCTEH TemIo- U MaporeHepaTopos, TpaHcQOpPMATOPOB  TEIJIOTHI,
XOJOAWIBPHUKOB M XOJOJWJIBHBIX  MAalIMH,  TEIJIOOOMEHHBIX  ammaparoB HM  YCTPOWCTB,
TEMJIOMAacCCOOOMEHHBIX IMPOLIECCOB MPOUCXOA[IIUX B Pa3jIMYHOTO pOJa TEIUIOBBIX YCTAaHOBOK H
OTJENBHBIX XUMHUYECKUX peakTopax. OCBOCHHE OCHOBHBIX 3aKOHOB TEIUIOQU3UKUA U TEIJIOTEXHUKH,
METOJIOB TMOJIyYeHUsl, IpeoOpa3oBaHusl, Mepeaadyd U HCIOIb30BaHUS TEIUIOTHI, IPUHIIUIIOB JIEHCTBUS U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEmjIo- M MaporeHepaTopos, TpaHc(hOpMaTOpPOB  TEIUIOTHI,
XOJNOMMWIBHUKOB W XOJIOAWJBHBIX  MAaIIMH, TEIJIOOOMEHHBIX  amnmapaToB U YCTPOICTB,
TEIIOMAaCCOOOMEHHBIX MPOLIECCOB MPOUCXOSAIINX B PA3IMYHOTO POJIa TEIUIOBBIX YCTAHOBOK, OT/IEIBbHBIX
3MAHUSAX M COOpYXEeHUsX. O3HaKOMJICHHE CTYACHTOB C OCHOBHBIMHU IpoOjeMaM TEIUIOTEXHUKU H
TEIIOMAacCOOMEHa, € TeMIO(QU3NYECKUMH NpOllecCaMd U TOATOTOBUTH CTYACHTOB K H3YUEHUIO
CIIELIKYPCOB, pacyeTy MPOEKTOB U BBITOJIHEHUIO HHIUBUIYAIBHOTO MPAKTUKYMa.

3agaveli M3y4yeHHMsl Kypca SBISETCS MOJATOTOBKA BBICOKOKBAIM(UIIMPOBAHHOTO CHEIMAJINCTA,
BJIAJICIOLIEr0 HABBIKAMHU IPAMOTHOIO PYKOBOJCTBA MPOEKTUPOBAHUEM M IKCILUTyaTalMeld COBPEMEHHOI'O
IIPOM3BOJICTBA, CTPOMTEIBCTBA 3JAHUM W COOPYKEHHH MpPEICTAaBISIONIET0 CO0OW COBOKYIMHOCTb
TEXHOJIOTMYECKUX UM  TEIUIOBBIX MPOLECCOB M  COOTBETCTBYIOIIETO  TEXHOJIOIMYECKOTO u
TEIIO3HEPreTHYECKOro obopynoBanusd. B 3agaun u3ydeHHs AUCHUIUIMHBI BXOJUT TAKXKE: OBJIAJCHUE
CTYJIEHTAMH aHAJIMTHUYECKUX METOJIOB PEUICHUs 3a/1ad TEIJIONPOBOJHOCTH IPH PA3NIMYHBIX TPAHUYHBIX
YCIIOBUSAX, TEOpUeH NOJ00Ms M €€ HCIOJb30BaHMEM Ul OINHMCAHUS MPOIECCOB KOHBEKTHBHOTO
TEIUIONEPEeHOca, METOJaMHU pacueTa CI0XKHOTO TerI000MeHa, B TOM YHUCIIe P U3MEHEHUH arperaTHoro
COCTOSIHUSI ~ BEIIECTBA; O3HAKOMJIEHHE C YCTPONCTBOM M IPOLECCAMM, IPOUCXOAAIIMMHU B
CBEPXTEIUIONPOBOAHBIX TEIJIONEPENAOINX YCTPOMCTBAX - TEIUIOBBIX TpyOax, TemI000MEHHBIMU
amnmapaTtaMi, UX pacueToM, TeIJI00OMEHOM B pa3jIMYHOrO poja peakropax. B JmekimumoHHOM Kypce, Ha
MPAKTUYECKUX 3aHATUAX U Ja0OpaTOpPHOM NPAaKTHKyME MHOTO BHHUMaHUS YyaAenseTcss (U3HUECKUM
aclieKTaM TEOpHHM  TEIUIOOOMEHa, pacCMaTpUBAIOTCS BaKHbIE M MHTEPECHBIE  IMPHKJIAIHbIC
TerI0pU3NIECKUE 3a1a4H.

2. MecTO IMCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

YLIGGHB.}I JUCHUITIIMHA «Tenmo n XJIAJOTCXHUKAa» OTHOCUTCA K 63.30BOI>'I JaCcTHu MaTeMaTHYCCKOI'0O 1
€CTEeCTBCHHOHAay4YHOro Iukiia B yudeOHoM tuiaHe OIl mampanenus 19.03.02 «IIpogykTel mUTaHUS U3
PaCTUTEIBHOTO CBIPbS» M IPEAYyCMOTpPEHa JUIl M3Y4eHMs B IIITOM cemecTpe. B Teoperuxo-
METOJI0JIOTUYECKOM M MPAKTHUECKOM HAIpPaBJIEHUU OHA TECHO CBS3aHA CO CIEAYIOIIUMHU TUCHUTUTMHAMU
yqe6H0r0 IIJIaHa: O6H_Ia}1 XUMHYCCKAsA TCXHOJIOTHA, NPOUCCChI U amllapaTrbl XUMHUYCCKUX IMPOU3BOACTB,
XUMHUYECKasi TEXHOJIOTUS TOIUIMBA U ra3a, HePTeXUMUYECKUI CUHTE3.

3. TpeGoBaHusi K pe3yjbTaTaM OCBOEHUS IUCIHILIHMHBI

B mpormiecce ocBoeHHs TaHHOW TUCIMIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPHPYET CIEIYIOIIHE
OOIIEKYIBTYpHBIE U TPO(HECCHOHATEHBIC KOMITETESHITUH:
- CIIOCOOHOCTHIO K caMoopranu3aiuu u camooopazosanuio (OK-5);
- CIIOCOOHOCTHIO pa3pabaThIBaTh MEPOTPUATHS IO COBEPIICHCTBOBAHUIO TEXHOJIIOTUYECKUX MPOIIECCOB
MIPOU3BOICTBA MIPOIYKTOB MUTAHUS U3 pacTUTEIHLHOTO ChIpbs (OITK-2).
- CHOCO6HOCTBIO BJIAACTh NPOTPCCCUBHBIMU MCTOAAMU H0n60pa 1 OKCIUTyaTallu TCXHOJIOTHYCCKOT'O
000pyI0BaHUS MPU TPOU3BOCTBE MPOTYKTOB MTUTAHUS U3 pacTUTEIbHOTO ChIpbs (ITK-2);
- CHOCO6HOCTBIO MNPUMCHHUTH CIICHIUATIM3UPOBAHHBIC 3HAHUA B OGHaCTI/I TCXHOJIOTHUU ITPOU3BOACTBA
NPOJYKTOB MUTAHUS U3 PACTHTEIBHOTO CHIPhS ISl OCBOCHUS MPOQHILHBIX TEXHOJIOTHICCKUX
mucturial (ITK-4);



- CIIOCOOHOCTBIO UCIOJIb30BATh B MPAKTHUECKON JESITEIbHOCTH CHELMATU3MPOBAHHBIE 3HAHUS
(byHIaMEHTANBHBIX pa3fenoB GU3NKH, XUMUHU, ONOXHUMHUHU, MATEMATUKH U1 OCBOCHUS (PU3NUECKHUX,
XUMUYECKHUX, OMOXUMHUUYECKHUX, OMOTEXHOJIOTHIECKUX, MUKPOOHOIOTHIECKUX, TETUIO(QU3UIECKUX
IPOIIECCOB, MPOUCXOISAIINX P MPOU3BOACTBE MPOIYKTOB MUTAHUS U3 pacTUTENbHOTO ChIpbs (ITK-5);
- CIIOCOOHOCTBIO TOHUMATh IPUHLIUIIBI COCTABIICHUS TEXHOIOTMYECKUX PACUy€TOB IIPU MPOCKTUPOBAHUN
HOBBIX WJIM MOJIEPHU3ALIMH CYILECTBYIOLINX TPOU3BOJCTB U MPOU3BOACTBEHHBIX yuacTKoB (I1K-20).

B pe3yabTaTe OCBOCHUA TUCHUIIJIMHBI CTYICHT HO/IKEH
3HATb:

- OCHOBHBLIC 3aKOHBI U PACUCTHBIC COOTHOICHUSA TCPMOJUHAMUKHA U TCTIJIONICPCAAYN,
- Ha3HA4YCHHEC, COCTAaBhBI U CBOMCTBaA pa60q1/1x TCJI TCIIJIOBBIX HBHFaTeHeﬁ " XOJIOAUJIBHBIX MAIIWH,

- OCHOBEI OIPEACTICHUA TCPMOIHMHAMUYCCKUX H TCHJ’IO(l)I/ISI/I‘ICCKI/IX CBOMCTB ra3os, )KPII[KOCTCﬁ n
TBEPABIX TCII;

- NPUHLHUIBI PA0OTHI TEIIOIHEPTETUYECKUX M TEINIOOOMEHHBIX YCTaHOBOK;

- 0COOEHHOCTH TEIUIOBBIX MPOLIECCOB IHEPTrOTEXHOIOTNIECKOT0 000PYIOBAHNS;
- TPUHIOMIBI paOOTHI TEINIOIHEPTETUIECKUX U TEINIOOOMEHHBIX YCTaHOBOK;

- OCHOBHBIE 3aKOHOMEPHOCTH TEUCHHUS r'a3a B coriax u quddy3opax;

- 0COOCHHOCTH TEIIOBBIX MPOIIECCOB IHEPTOTEXHOIOIMYECKOTO U 000PYIOBAHHS.

yMeThb:

-  pacCUUTBIBATL W AHAJIU3UPOBATH TCPMOJUHAMHUYCCKUC IMPOLECCCBI B SHCPTOTCXHOJIOTHYCCKOM
000pyI0BaHUH;

- pacCUMTHIBATh U aHATU3UPOBATH TEMIEPATYPHbIE PEKUMBI CUCTEM U 000PYAOBaHUS MepepaboTKU
YIII€BOIOPOIOB;

- YMCTH IIOJIB30BaTbCAd TEPMOAMHAMHUYCCKUMHU CXEMaMM, AUarpaMMaMu, Fpa(l)I/IKaMI/I n Ta6J'II/IHaMI/I
TGH.HO(l)I/BI/I‘-IGCKI/IX CBOMCTB BEIIECTB M Ta30B MMPpOBOAHUTD TepMOI[I/IHaMI/I‘-IeCKI/Iﬁ aHaJInu3
IMponecCoOB;

- OHNpCACIIATb S9KCCPruro MmoToKa pa60qer0 TCIa,
- OompeAcCiIATb TCPMOAUHAMUYCCKYTO Bq)(beKTI/IBHOCTL [UKJIOB TCTIJIOCUJIOBBIX YCTAaHOBOK;

- TPOBOJAUTH TEPMOJMHAMUYECKHE pacueThl pabOUYUX IMPOLIECCOB B TEIUIOCHIIOBBIX YCTAaHOBKAaX U
JIPYTUX TEIIOTEXHUYECKUX YCTPOMCTBAX, IPUMEHSEMBIX B OTPACIIu;

- paccuMThIBaTh M BbBIOMpATh paIOHAJIBHBIE CHUCTEMBbI TEIUIOCHAOXKEHUs, NpeoOpa3oBaHus U
UCIIOJIb30BAaHUs DJHEPIWM, paAlUOHAIbHBIE CHCTEMBl OXJIAXICHUS M TEPMOCTAaTUPOBAHUSA
000pyI0BaHus, IPUMEHAEMOTO B OTPACIIH;

- 00pabaTbIBaTh pe3yabTaThl U3MEPEHHS U TIPOU3BOJUTH PacyeThl MPOLIECCOB TEMI000MEHa;

- TPUMEHATH ypaBHEHUS TEIJIOBOTO pacuera TerI00OMEHHBIX anmapaTosB.

BJAJACTh:

- HaBBIKAMH pabOThl C OCHOBHBIMU POCCUUCKHMH M 3apyOEKHBIMH MPUOOpaMH AJisi ONpeesieHus
TEPMOJUHAMHYECKHUX U TETIIO(PU3NIECKIX CBOMCTB ra30B, JKUIKOCTEH U TBEP/IbIX TE,

- METOJUKAMH COCTABIICHHS SHEPTeTHYECKMX M TEIUIOBBIX OaJaHCOB JHEPrOTEXHOJIOTHYCCKHX
IIPOIIECCOB B HE()TETa30BOM OTPACIIH;

- MCTOAaMH pacucTa TCIUIOBBIX PCIKUMOB CUCTCM U OGOpy[[OBaHI/IH;
- AHAIMTUYECKOW TEOpHEH TEeIIOMPOBOIHOCTH;
- MEeTOJaMHM pacuera IMpOIECCOB TEIUIONEepeayl U TEIUIO0TIauH;

- YCIOBUSAMHU OJHO3HAYHOCTHU MJIKM KPACBBIMU YCJIOBUAMU ITPpOLECCa TCIIJIOMPOBOIHOCTH.



4. O0beM IUCUUILTHHBI M BUJbI y4eOHOH padoThI (aKaaem, PUKIL.)

Taoauna 1
Bceero CemecTpnl
Buj y4yeOHoii pa6oThI yacoB/3ay.el. 3 3
(0J0]0) 300 (010]0) 300
AyAUTOpPHBIE 3aHATHS (BCEro) 36/1,0 12/0,33 34/1,0 12/0,33
B Tom uncne:
Jlexiun 17/0,5 6/0,17 17/0,5 6/0,17
[IpakTrueckue 3aHATHS
CeMuHapsl
JlabopaTopubie pabOThI 17/0,5 6/0,17 17/0,5 6/0,17
CamocrosiTesibHas padoTa (Bcero) 74/2,0 96/2,5 74/2,0 96/2,5
B ToMm uucne:
Kypcogas pabora (mpoekT)
PacuerHo-rpaduueckrie paboThI 20/0,6 24/0,7 20/0,6 24/0,7
UTP
Pedepats
Jokmnaast
H(unu) opyaue 6udvl camocmosmenvoi pabomoi:
IToaroroBka K J1abopaTopHBIM paboTam 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM
[TonrotroBka K 3aueTy, IK3aMEHY 36/1,0 36/1,0 36/1,0 36/1,0
Buja orueTrHoCTH 3a4yer 3a4er 3a4er 3a4yer
Obmasn Bcero B yacax 108 108 108 108
TPYA10eMKOCTh
JHCHUILTHHBI Bcero B 3a4. eTMHAIIAX 3 3 3 3




5. Conep:xanue TUCHUIINHBI

5.1 Pa3zaens! IMCHUILINMHBI M BUALI 3aHATHA

Taoauna 2
Yacel Bcero
Ne HaunmenoBaHue pa3jieia Hacer Hacer NPAKTHYECKUX
JIEKUMOHHBIX JIa00paTOPHBIX qacoB
0/ | AUCHMILUIMHBI IO ceMecTpam — sansTHil (cemunapckmx)

3aHSATHI

O0®0 | 390 | O®0O | 30 | OPO | 3®0 | ODPO | 3P0

1 OCHOBHBIE TOHATHUA U 1 |
TIOJIOXKCHHUST TEPMOIMHAMHKH.

TenoTa ¥ TEIIOEMKOCTE rasa.
Buytpennsist sneprus. Pabora.

ITepBblii 3aKOH TEPMOIMHAMUKH.
OHTaIbNMs. DHTPOIHSI.

BTopoii 3aKk0H TepMOJIMHAMUKH.
Kpyrossie mporuecchsl.

TepmoauHaMuyeckue Nporeccsl
S | uxeanbHBIX ra30B B 3aKPBITHIX 1 2 3
cucreMax 1 1 2

Huddepenunanbable
YpaBHEHUS] TEPMOAWHAMHUKH.

TepMoanHaMUYECKHUE TIPOLIECCHI
7 | B peanbHBIX ra3ax U Mmapax. 1 1
CBolicTBa peajbHbIX I'a30B.

TepMoauHaMuka NOTOKA.
8 | Mcreuenue u 1poccenpoBaHue 1 1
ra3oB U IapoB.

X0ooIMITbHBIC MAIIMHBL U
9 | xomnpeccopa. Llukisl 1 1
TETUIOCUIIOBBIX YCTAHOBOK.

10 | Temnoo6meH. 1 1 2 1 3 5
11 | TemmonpoBoIHOCTE. 1 2 3
12 | KoHTakTHBIN TEMI000MEH. 1 2 3
13 | KonBekTuBHbBIl TEMI1000MEH 1 2 3
14 | Tenmoornauya. 1 2 3
Temmonepenaya. CIOXKHBIN
15| renmoo6men. MaccooGmen. 1 1 1 1 2 2
16 OCHOBBI TEIIOBOT'O pacyeTa | 1

TENI000MEHHBIX arraparoB.

17 | XonoauiabHble yCTAHOBKU

18 CxeMbl U pacueThl 1 1 1 1
XOJIOAWJIbHBIX KaMCp

uToro: | 17 6 17 6 34 12




5.2 JlekMOHHBIE 3aHATHSA

Tabauua 3
Ne HaumenoBanue pasjaesa
Conep:xanue pasaena
n/n U CIHUIIINHBI
1 2 3
[Ipeamer TexHuyeckod TtepMoauHaMuku. [loHsaTtue pabodero
Tena. BennunHel, onpenensoomue COCTOSIHUE ra30B UX OCHOBHBIE
napaMeTphl. TepMmoannamuueckas cucTema u
TePMOJMHAMHYECKHE TapaMeTphl COCTOsSHUA. Teruiota U padbora
1 OCHOBHBIE OHATHUS U Kak (opMbl niepesaun SHepruu. MaeanbHblie ra3bl U UX OCHOBHBIE
IIOJIOKCHUSI TEPMOJIMHAMUKH. | 3aKOHBL. (OCHOBHOE YpaBHEHHE KUHETUYECKOH TEOpUU TIa30B.
3akonbl boitnsas — Mapuotra, ['eit-Jltoccaka, [lapnga. Cmecu
UJeabHBIX Ta30B.
Tennora 1 TEMIOEMKOCTD ra3a IpH MOCTOSIHHOM 00BEMe U
TemioTa 1 TENMIOEMKOCTD MOCTOSIHHOM JIaBJI€HUHM 3aBHCUMOCTH TEIJIOEMKOCTH OT
2 | raza. BHyTpeHHss SHEprusl. TeMneparypsbl. TermnoéMKOCTh ra30BbIX cMeceil. OnpeneneHue
Pabora. BHYTpeHHEH 2Hepruu. Pabora pacmmpenus.
. CymHOCTh epBOTo 3aKOHA TEPMOJIUHAMUKH U €TI0
[TepBblii 3aK0H ym p PMOZL
AQHAINTUYECKOE BhIpaKeHUe. DHTanpnusa. OHTponus. PV-u TS-
3 | TepMOJUHAMUKH.
JarpamMmbl.
DHTaNbUS. DHTPOIHA.
Bropoii 3akoH N3menenue coctosinus ra3oB. CyIIHOCTh BTOPOTO 3aKOHA
4 | TEPMOIMHAMUKH. Kpyroseie | Tepmogunamuku. TepMoarHAMUYECKHE LIUKIIBI TEMIOBBIX
MPOLECCHI. MamuH. [lukin KapHo. PerenepaTuBHBIN UK. DKCEprus.
OcHOBHbBIE TEPMOIMHAMUYECKHE TPOIIECCH B Ta3ax mapax u
TepMoauHamMuyeckue
cmecsax. O0Ime MEeTo bl UCCIICIOBAHMSL.
IIPOLIECCHI UCATIBHBIX I'a30B . . . .
5 N3oxopHbIi, n1300apHBINA, H30TEPMUIECKUN, aqnabaTHBIN,
B 3aKPBITBIX CHCTEMaxX .
MOJIUTPOIHBIA MPOIIECCHI.
Huddepennmanbaple ypaBHEHUS! BHYTPEHHEH SHEPTHH,
SHTPOIUU, SHTANBIINU U TETUIOTHI IPU PA3TMYHBIX KOMOMHALIUAX
Huddepennmanbapie
6 He3aBUCHMBIX niepeMeHHbIX P,V,T. Jluddepenunansuoie
YpaBHEHHUSI TEPMOJAMHAMUKH.
YpaBHEHHUS TEIUIOEMKOCTH pab04YHX TeJl.
[Tapsl, ocHOBHBIE onpenenenus. BoasHoii nap. IIpouecchr
napoo6pazoBanus B PV- u TS- nuarpammax. OcHOBHBIE
TepmoanHamMuuecKue
XapaKTePUCTUKHU BIKHOTO Bo3ayxa. [lonstue 06 ypaBHeHHE
MPOLIECCHI B pealibHBIX ra3ax .
7 . Bynkanosuya-Hosukosa n boromo6osa-Maiiepa.
u napax. CBoiicTBa
Brnaroconeprxanue, abcoytoTHAsi 1 OTHOCUTENbHAS BIAXKHOCTD.
pealIbHBIX ra3o0B.
H-d auarpamma BiakHOTO BO3TyXa.
VYpaBHeHHe epBOro 3aKkoHa TEPMOJIMHAMUKH ISl TOoToKa. Pacuer
npoliecca UCTEUYEHUs BOJSHOTO Mapa ¢ moMolIbio h-s nuarpamm.
Tepmonnnamuka IIOTOKA. | JlelicTBUTEIBHBIN MPOIIECC UCTCUCHUS Ta30B U mapoB. OCHOBHBIC
g Hcreuenue U | 3akOHOMEPHOCTH TeueHHs ra3za B comiax u aupdysopax.
APOCCEINPOBAHUE Ta30B M | JIpoccenupoBaHWe Tra3oB u MmapoB. [lonstue 00 3ddekrte
11apoB. xoyna-Tomcona. TepmoaMHaMHYECKHUI aHAIU3 IPOLIECCOB B
KOMIIpeccopax  kiaccuukamuss U OPUHLMN  JeHCTBUS
KOMITPECCOPOB. DKCEpPrus MOTOKa paboyero Tena.




2

3

X0JI0TUIIbHBIC MAIIUHBI U
KOMIIpeccopa.

[{UKJIBI TETIIIOCHIIOBBIX
YCTaHOBOK.

Tepmoaunamudeckas 3(@eKTuBHOCTh NMKIOB. VeanbHble
KB [{IKITBI TOPIIHEBBIX ABHUTATENCH BHYTPEHHETO CrOPAHMSL.
CpaBHMTENBHBIM aHATU3 TEPMOAMHAMUYECKUX LUKIOB. L{MKIIbI
ra30TypOMHHBIX W MapoOTYpOMHHBIX ycTaHOBOK. L{ukmber Kapao n
Penkuna Ju1st HaCBIIIIEHHOTO TTapa PereHepaTHBHbBIC LIUKITBL.

O6parssiii nukia C. KapHo.

10

TeruiooOMeH.

CHOCOGBI nepeaadyun TCrjIoThI OCHOBHBIE ITIOHATHUA U OIMPCACIICHUA
teopun TerooomeHa. CriocoObl mepenadn TeraoThl. CIIoKHBINA
teruioooMeH. KadecTBeHHBIE XapaKTEePUCTUKU TepeHoca
TEIUIOTHI.

11

TermmonpoBOAHOCT.

3aKoH Dypee. Koaddurnment TEIJIOMPOBOAHOCTH.
TermmonpoBOAHOCT,  OJAHOCIOWHOW, MHOTOCIOMHOM, IUIOCKOM
WIMHAPUYECKOM M CPEpUUecKO CTEHOK NpU IMOTPAHUYHBIX
ycinoBusx | poma OxJaxaeHue, HarpeBaHUE HEOTPAHMYEHHOM
IUTACTUHBI, IWJIMHApPA W 1Iapa NMpU I'PaHUYHBIX ycloBHAX 1,2,3
poxa.

12

KonTakTHEIN TEII000MEH.

Oco0OeHHOCTH TIepeaun TEIIOTHI TPH B3aMMHOM KOHTAKTE JIBYX
TeI. KonraktHoe TEPMUYECKOE CONPOTHUBIICHHUE.
HecrarnmmonapHselii mporecce TermionpoBOIHOCTH.

13

KoHBEeKTUBHEIH TEMI000MEH

OCHOBHOM 3aKOH KOHBEKTHBHOTO TEIIOOOMEHa. Y paBHCHHE
Hriorona-Puxmana. Kospduiment tennoornaun.
Huddepennmanpapie ypaBHeHUs Termooomena: HaBpe-CTokca -
ypaBHEHHE ABWKCHHUS BSI3KOH kuIKkocTH, Dyphe — Kupxrodda-
ypaBHEHHE TETUIONPOBOAHOCTH IS TIOTOKA IBUXKYLIEICS
KHUIKOCTH. OCHOBBI TeOpur 1101001s1. OCHOBBI TEOPHH MOI00USI.
[TonsiTie 0 MeTOIE aHANM3a PA3MEPHOCTEH TEOPUH TTOTO0USI.
Kpurepuansusie ypaBHeHUsT. DU3UUYECKHUI CMBICIT OCHOBHBIX
KpUTEPHUEB MOAO00US.

14

TenmooTnaua.

Temootnaua npu BHIHYKJICHHOM JBUKEHUU KUAKOCTH.
Koadpduuments! Temnooraaun. Temnooraaya npu eCTeCTBEHHON
KOHBEKIIMU. TernooTaaya nNpyu U3MEHEHUHU arperaTHoro
COCTOSIHUS BelecTBa. TemnooOMeH mpu KOHCHCAITUH MTapoB.
TennoBoi noTok. IIMOTHOCTE TENMIOBOrO MOTOKA.

TennmooOmen uznyuenueM. TernoBoii 6anaHc TydHCTOTO
termoooMeHa. 3akoH Credana-bonpiimana. AGCOTIOTHO YepHOE
Tesno. TermnooOMeH H3TydeHHeM CUCTEMBI Tell B aOCOIIOTHO
MPO3pavyHOM Cpejie.

15

Temnonepenaua.  CraoxxHbBIN
TerrooomMen. MaccooOMeH.

Tennomnepenaua MeXay IBYMsI JKUAKOCTSIMH 4epe3
pa3IeNsIoNIyIo UX CTeHKy. Teronepenaya yepes miocKyro,
MAJTUHAPUYECKYI0, CepruecKyro 1 OpeOPEHHYIO CTCHKH.
Koaddunment remnonepenaun. Ternosast uzomnsius. OCHOBBI
MaccooOMeHa

16

OCHOBBI TEIJIOBOTO pacyera
TEIUIOOOMEHHBIX anaparoB.

Tunel TemI000MEeHHBIX anmapatoB. PacueTHbie ypaBHeHHs. Bub
TEIJIOBOTO pacyeTa.
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XOJ'IOI[I/IJ'IBHBIC YCTaHOBKH

1 2 3
Beenenue. Kparkue cBeneHuss U3 UCTOPUM  Pa3BUTHUA
XOJOIMIEHON TEXHUKH. XoJIoTUIIbHBIE MPEANPUATHS,

Ha3Ha4YeHHe, KiaccuuKanus. XapaKTepUCTHUKA OXJIAXKTAEMbIX
noMeinieHuii. PacuerHple mapameTpsl BO3JyXa B KaMepax.
XOoNMoauIbHbIE M KPUOTCHHBIE YCTaHOBKH. TpaHc(opmaTopsl
TEIJIOTBHI. B0%19) 151 XOJIOAWIIBHBIX YCTaHOBOK u
TepMOTpaHCcHOPMATOPOB. Knaccudukanus XOJIOAWIIbHBIX
ycTaHOBOK. OnpeneneHne OCHOBHBIX pPa3MEPOB OXJIAKIAEMBIX
MOMEIIEHUN XOoNoauibHUKa. TpeOoBaHUS, NpPEAbIBIIEMbIE K
IJIAHUPOBKE XOJOIWIBHBIX npeanpusatuid. IIpomep3anue rpyHTa
NoJ XOJIOAWJIBHUKOM. BiusiHuE XapakTepucCTUKH TpYyHTAa Ha
BBIOOpD CTPOUTENBHOM M3OJIAIMOHHONW KOHCTPYKIIMU  TI0JIa
xononuibHUKA. CriocoObI 00orpeBa mouia.

Mzomsanua oxnaxkgaeMbIX nomenreHui. HasHauenue wu30iAnuu
XOJNOAWIbHUKOB.  CBOMCTBAa  M3OJALMOHHBIX  MaTEpHANIOB.
Tennon3onaMOHHbIE KOHCTPYKIIMUA OrpaxkaeHuid. TpeboBaHus,
NpEAbSBISIEMbIE K M3OJISILIUOHHBIM ~ KOHCTpYyKIMsM. Pacuer
TOJIIMHBI  TEIJIOM3OJSIIUOHHOTO  MaTepuaya. Y BIAKHEHHE
TEIUION30JISIIIAK XOJIOIMIHBHIKOB M 00ph0a ¢ TUM SIBJICHHUEM.

18

CxeMbl U pacyeThl
XOJIOAUIIBHBIX KaMep

Pacder TeronpuTokoB B oxnaxkgacMble moMenieHus. Pacuer
TETUIOBON HAarpy3Ky Ha KaMepHOe 000py/I0BaHHE U Ha
kommpeccop. Ilonnepxanue TeMneparypsl U BIaKHOCTH BO3yXa
B OXJI&KJAEMBIX ITomenieHusxX. [Ionarre o paBHOBECHON
TEMIIEPATYPE U OTHOCUTEIBHOM BIIAKHOCTH BO3AyXa. CXeMBI
XOJIOJMIBHBIX YCTaHOBOK. TpeOoBaHMs, IpeabIBIseMbIe K
CXE€MaM XOJIOJWIBHBIX YCTaHOBOK. CXeMbl y3710B 000py10BaHHUs
OTHOCSIIET0CA K MAIIMHHOMY OT/IeJIeHUI0. CXEeMBI U CIIOCOObI
[I0JIa4yM XJ1alarcHTa B UCIIApPUTENbHYIO cucteMy. KpaTHoCTh
LHUPKYIAIUY XaaaareHTa. CXeMbl ¢ IPOMEXYTOUHBIM
xJagoHocuTesieM. CBOMCTBA XJIaJOHOCUTEJIEH, 00J1acTH
IIPUMEHEHUs XJ1afoHocuTenen. [loakmouenue ucnapureneu
OTKPBITOTO U 3aKPBITOro TUna. CXeMbl ¢ aKKyMYJISITOPOM XOJI0a.
Bnusiaue npuMeceii K XJ1aareHTy Ha paboTy XOJIOAUIBHON
YCTaHOBKH. B3anMHasi paCTBOPUMOCTb Maces U XJIaJareHTOB.
Macnooraenureny. MacaooTAeNneHUe IIPU pa3IndHOU
PacTBOPUMOCTH Macell U XJIaJareHTOB.

Jlek1iMOHHBbIE 3aHATHSI IPOBOIATCS B (hOpPME JICKITUN C UCTIOJIb30BAaHUEM JIEMOHCTPAIIMOHHBIX CIIAiI0B,

Mpe3eHTauuii U

BUJIEOPOJIUKOB,

IPUMEHSIOTCS  MH(QOpPMalMOHHBIe TexHonoruu. IlpoBogutcs

JEMOHCTpAlMsl KOHCTPYKIMHA 3JIEMEHTOB cUCTeM, cxeM. [lepeueHp NneMOHCTpupyeMoro marepuaia H

caMu Marcepuajibl MNpPCACTABJICHBI B

®OCax. IlpenycmaTpuBaeTcsi CaMOCTOSATEIbLHOE BBITTOJIHEHUE

OTJEIbHBIX WILTIOCTPAIIMH B Pa3JaTOYHOM MaTepHae.




5.3 JIabopaTopHBIA NPAKTHKYM

Taoauna 4

Ne HanmenoBanue pasiesa

HaumeHoBaHue J1a00paTOPHBIX padoT
n/o JUCHUIIIHMHBI

[TepBblii 3aK0H

3 | TepMOAMHAMUKH.
OHTaNBIUS. JHTPOIHS.
TepmoanHamuueckue Omnpenenenye napaMeTpoB BIAXKHOTO BO3yXa
MPOLIECCHI B PEAIbHBIX
razax u napax. CBoucTBa
peabHBIX ra3oB.

[1epBblii 3aKOH TEPMOJIMHAMUKY B MPUMEHEHHUH K
PELIEHNIO OAHON 13 TEXHUYECKHX 3a/1a4

HccrenoBanue mporecca UCTCUCHUS U3 CYy)KUBAOIIETOCs
coruia

Onpenenenne K03 GUIUEHTA TETIIOTPOBOIHOCTH
11 | TemtonpoBoaHOCT. TEIJION30JISIIIMIOHHOTO MaTepuaia (MEeTo
AJTUHIAPUYECKOTO CIT0S)

KoHBeKTHBHBII Omnpenenenne ko3 HUIMEHTA TEIIOOTAAYH TIPU

13 .
TEII00OMEH CBOOOTHOW KOHBEKIIMH (METOJ CTPYHBI)

HccnenoBanue mporeccoB TEriooOMeHa Ha

14 | Tennootnaya.
TOPU30HTAIILHOM TPYOOTIPOBO/IE

5.4 IlpakTryeckue 3aHATHUS (CeMHUHAPBI) (HE TIPEIYCMOTPEHBI)

Ha mnpaktuyeckux u 1abOpaTOPHBIX 3aHIATHUSIX IMPOUCXOIUT 3aKpeIieHHE TEOPETHUECKUX 3HAHMIH,
o0CyXJIeHHEe M3YYEHHBIX TEM U MPOIIECCOB, PEIICHWE KOHKPETHBIX TEXHUYECKHX 3ajay, IMOATOTOBKA K
claye U cAada KOJUIOKBUYMOB IO TE€ME 3aHATHS WU J1abopaTOPHOUM pabOThl; BOBJICUEHHUE CTYIECHTOB B
MPOEKTUBHYIO JAESITENbHOCTD, TOATOTOBKA U 3alllUTa MIpe3eHTalli, pedepaToB, JOMATHUX 3a/IaHUH.

IIpakTuyeckue (JadopaTopHbie) 3aHATHSI TPOBOAATCS C  HCIOJIB30BAHHUEM  HEOOXOIMMBIX
TEXHUYECKUX U WH(POPMAIIMOHHBIX MaTepUaOB: MOATOTOBJICHHBIE B BUJEC TaOJHUIl, TPAPUKOB, CXEM,
MPUHLMITHAIBHBIX TEXHOJIOTHYECKUX cxeM U T.1. CTylneHTam Iepenaercs mMarepuall Ha 3JIEKTPOHHOM
HocuTene. MaTepualisl epeaaloTcs CTyASHTaM Ha Kadeape uiu B 0MOiIroTeke B aIeKTpoHHOM Buze. Ha
7a00paTOPHBIX 3aHATHUAX MaTepHalIbl TPEAOCTABISIIOTCS METOAMYECKUM MOcoOHeM, B KOTOPOM
U3JI0KEHbI TEOPETHUECKUE ACTIEKThl M3y4aeMOM TEeMBbI, MPEACTABICHBl CXeMa YCTAaHOBKH HEOOXOIMMBbIE
rpaduku pacuetHbie (opmyinbl. JlabopatopHas paboTa  BBIMIOJHIETCS Ha CHCIHATHM3UPOBAHHBIX
CepTU(UIMPOBAHHBIX CTEH/AAX, @ TAK)KE Ha OCHOBE pa3padOTaHHON KOMITBIOTEPHOM IMPOrpamMMbl B
BUPTYyaJIbHOU (hopme.

6. CamocTosiTesibHAsi pad0oTa CTYJIEHTOB 0 IMCIUIIHUHE

OpHMM W3 CaMbIX JOCTYIHBIX U MPOBEPEHHBIX MPAKTHUKOW IMyTeH MOBBIMICHUS 3()PEKTUBHOCTH
y4eOHOro 3aHSTHS, aKTUBH3AIUsl CTYACHTOB SIBISICTCSI COOTBETCTBYIOLIAs OpPraHU3allMsl U yIpaBieHHE
CaMOCTOSITENILHON y4eOHOl paboroil. OHa 3aHMMAaeT MCKIIOYUTEIBHOE MECTO, MOTOMY YTO CTYJSHTHI
MpUOOPETAIOT 3HAHUS TOJIBKO B MPOIECCE JIMYHON CaMOCTOATEILHON yueOHOM JIesITEIIbHOCTH.

Jist TeKy11ero KOHTPOJIsl B TEYEHHE CEMECTpa MPEeAyCMaTPUBACTCS:

- OLIGHKa pE3yJbTATOB BBINOJHEHNS W 3alIUThl WHAWBHUAYAIbHBIX PACUYETHBIX 33JlaHUA H
1a00paTOpHBIX PadoT;

- KOHTPOJIbHBIE pabOThI IO MaTepuaIaM JEKUUNH U MPAKTUYECKUX 3aHATUH C IENbI0 MPOBEICHUS
PEUTHUHIOBOM aTTECTALMU B KOHIIE KA)KJI0I0 MECSLIA.



B xonie cemectpa CTyIeHT JOKeH HaOpaTh MUHUMYM OaiyioB, HEOOXOIUMBINA JJIsl JOMyCKa K
cladye sk3aMeHa (3aueta). MToroBas oleHKa B KaXKIOM CEMECTPE BBIBOJUTCS C YUYETOM KOJHUYECTBA
0ayytoB, HAOPaHHBIX B XOJ€ TEKYIIEeH paOdoTHI.

CaMocTosiTe1bHasi paGoTa BKIIOYAET MOATOTOBKY K MPAKTHMUYECKUM 3aHATUSAM, KOHTPOJBHBIM
pabotam, BeimosHeHue pacdeTHoro 3ananus UTP, PI'P B muceMenHol gopme, MOATOTOBKY K 3a4€Ty WU
sk3aMeHy. CamocrosTenbHas paboTa BHIIOIHIECTCS Takke B BHUIE pedepara, JOKIala WK MPe3eHTAuN
CTYJIEHTOM [0 HIDKE IMPEICTaBICHHBIM TeMaM. BIOCIEACTBUM CTYACHTHI MPEICTABISIIOT AJS 3al[UThI
CBOM DPabOTHI, B TPOILECCE OICHUBAHUS MPOMCXOAUT OOCYX JAeHHE paboThl, a TaKXke OJHUI[ Ompoc
ctyneHTa. [Ipu 3TOM HCIONHUTENb MOXET BBIOpATh TEMY M3 MpPENIoKEHHOM TeMaTuku. B oTaenbHbIX
cllydasix TeMa MOKET ObITh U30paHa CTyJJCHTOM BHE TEMAaTUYECKOTO CIIUCKa pedepaTos.

IIpu mnoaroToBke pedepara CTyIEHTY NpPEIBAPUTENIBHO CleAyeT Moao0paTh pa3jnyHble
JUTEpaTypHbIC, IEPHOANYECKIE, HOPMATUBHBIC U JAPYIHe UCTOYHUKH U MaTepHajbl, CHCTEMATU3UPYs U
0000111231 pH TOM HY)KHYIO HH(POPMAIIHIO TI0 TEME.

6.1Bonpockl 111 CAaMOCTOATEIHHOT0 U3Y4YeHUSI
Tabauua S

TeMbl 1J151 CAMOCTOSITEJILHOIO N3y4YeHUs

W neanbHbIe ra3bl 1 NX OCHOBHBIE 3aKOHBI. OCHOBHOE ypaBHEHHE KUHETHYECKON TEOPUH
ra3oB. 3akoHbl boiinsg — Mapuorra, ['eii-Jlroccaka, Hlapas. Cmecu njaeanbHbIX ra3os.

2 Temnora 1 TEMI0EMKOCTh Ta3a MPH MOCTOSTHHOM 00BEME U TOCTOSTHHOM JIaBJICHUHU

JIeCTBUTENBHBIN ITPOLIECC UCTEUEHMS Ta30B U NapoB. OCHOBHBIE 3aKOHOMEPHOCTH
Te4eHus rasa B comiax u auddysopax. JIpoccenupoBaHue ra3o U Mapos.

XonoauinbHble M KPUOTCHHBbIE yCTaHOBKHU. TpanchopmaTopsl TermnoTsl. L{ukisl
4 | XOJIOAMIIBHBIX YCTAaHOBOK U TepMOTpaHchopmaTopoB. Kinaccudukanus XonoaninbHbIX
YCTaHOBOK

5 | CnocoOsbl nepenaun temnotrsl OCHOBHBIE MOHSATHUS M OMPEIeTIeHHs TEOPUH TeII000MEHa.

OcoGeHHocTH nepejaun TEIUIOTHI TPU B3aUMHOM KOHTakKTe ABYX Tel. KoHTakTHOE
TEPMUYECKOE CONPOTUBIICHUE.

OcHoBbI Teopuu o00usi. OCHOBBI Teopuu nooous. [loHsTHe 0 MeTONe aHaTu3a
7 | paamepHocTelt Teopun noaoous. Kpurepuanbusie ypaBHeHUs. OU3NUECKUN CMBICIT
OCHOBHBIX KPUTEPHUEB MOT00USI.

TernmooOmen uznyuenueM. TeroBoii 6anaHc aydyrcToro terooomena. 3akon Cregpana-
8 | bompumana. AGCONMIOTHO YepHOE TeJo. Termtoo00MeH U3TydeHUEM CUCTEMBI TEJT B
abCOFOTHO TTPO3pAYHON Cpejie.

Koaddunuent rennonepenayun. TernoBas nzomnsanus. TUIbI TEMII000OMEHHBIX aNaparos,
9 | KUNATUIFHUKOB U MoJorpeBaTesneil. OCHOBBI TEIIOBOIO pacyeTa TermI000MeHHBIX
anmnaparos.

Temnora cropanus. YciaoBHoe TomiuBoO. [IpuBenenHbie Xapakrepuctuku. Kiaccuduxanms

10
toruuB. [Ipo6iieMbl S5KOHOMUH.

11 | OcHoBBI MaccooOMeEHA

[TpumMeHeHue TemoThl B oTpaciau. Bo3oOHOBIIsIeMBble 1 HEBO30OHOBIISIEMbIE HCTOUHUKHI
12 | sneprun. OcHOBBI 3HEprocoepekenus. Bropuunelie sHepreTuueckne pecypcbl. OCHOBBI
YHEPrOTEXHOJIOTHH.

6.3 TemaTtuka pedeparTon

1. TexHuueckas TepMOJMHAMMKA KaK TEOPETHUYECKass OCHOBA CUCTEM  SHEProoOecreyeHHs
(TeruioToM, 3IeKTpo3HEeprue u xonoaom). IIOHATHS O TEPMOIMHAMMUYECKMX CHUCTEMax, MapaMeTrpax
COCTOSIHMSI, PABHOBECHBIX U HEPABHOBECHBIX MTPOLIECCAX.

2. OmnpezneneHue NOHATUA TEPMOJUHAMHUYECKONW CUCTEMBI U OKpYXaroweil cpensl. OyHKIUU
COCTOSAHUSA M (PYHKIMH IIpoIiecca.



3. VYpaBHEHHE COCTOSHUSI HMJCATBHBIX Ta30B. Tepmudeckue Kod(PQPUIHUEHTH U COOTHOIICHHE
Mexay HuMU. [lepBblii 3aKOH TEPMOJMHAMHKUA KaK 3aKOH COXPAHEHHUS W MPEBPAILLEHUS IHEPTUU.
Temnota u pabota - ¢popMmbl nepeaaun SHepruu. [IpyUHIMI SKBUBAaJICHTHOCTH TeMJia U MEXaHUYECKON
paboThI.

4. ®opMyIUMpPOBKM TMEPBOIO 3aKOHA TEPMOJIWHAMUKH. BHYTpEHHsIsi 3HEprusi U €€ CBOICTBA.

OHTAJIBIIUK U €€ CBOMCTBA.

5. Bugel paboTr TepMOMEXaHWYECKOHW CHCTEMBI W CBS3b MEXIy HUMHU. [lepBbIii 3aKkoH
TEPMOJAUHAMUKH JIJIs1 CTAIIAOHAPHOT'O MTOTOKA MACCHI.

6. Omnpenenenne wu300apHON W HM30XOPHOM TEIUIOEMKOCTEH, BBIBOJ YpaBHEHHs IS UX
cooTHoweHus. Onpenenenue TemIoeMKocTU. PazMepHocTh TemnoemkocTe. COOTHOLIEHHE MacCOBOM,
MOJIbHOM U 00BEMHOM TerToeMKOCTeH. TermIoeMKoCTh HieaabHbIX Ta30B. Y paBHeHHe Maiiepa.

7. MonexkynspHO-KUHETHYECKasi TEOopUs TEIUIOEMKOCTH Ta30B. 3aBUCUMOCTH TEIIOEMKOCTH
UJeaNbHOTO Ta3a OT Temneparypel. Dopmyna DHHINTEHHA sl pacdeTa KoJieOaTeIbHBIX CTENeHen
CBOOO/IBL.

8. BHyTpeHHSs1 2HEPTUS U SHTAIBINS UICaTbHOTO ra3a. Tabauibl TEPMOIUHAMUYECKIX CBONCTB
uJeaNnbHBIX Ta30B. OCHOBHBIE MPOLECCHI UI€ATBHBIX Ta30B.

9. BIBOJT COOTHOIICHUH [ OTHOCUTEIIBHBIX OOBEMOB W JABJICHUN JIJIsl aiuabaTHOTO IIpoliecca ¢
Y4€TOM 3aBUCUMOCTH TEIIOEMKOCTH OT TEMIEPaTyphl.

10. Tlonarue o0 oOpaTMMBIX M HEOOpPATHUMBIX MpolleccaXx. Bropoe Hauaao TEpMOIWHAMUKH.
DopMyIUPOBKH U aHAIUTHYECKOE BhIpakeHue. MHrerpan Knaysnyca.

11. Onpenenenue suTponuK. BeiBoa hOpMYyIIBI 1 pacueTa U3MEHEHHUS SHTPOIIUU B MpoIleccax
¢ uneanbHpiMu razamu. KIIJI mpsimoro mukna KapHo M TeopeTHUecKuil XOIOIMIBbHBIA KO PHUIUEHT
nukia Kapao.

12. IlepBas u Bropas Teopembl KapHo. l3MeHeHMe SHTponmMH B HEOOpPATHMBIX IpOIECcCaXx.
OHTPONUUHBIM METOJ] TePMOAMHAMUYECKOTO aHalIuW3a AJis Tpoliecca TErmIooOMeHa B KOHAEHCaTope
ITYy.

13. V3MeHeHWe OHHTpPONIMM B  HEOOpPATHMBIX  MpoIEeccax. ODHTPONMUHHBIA  METO.
TEPMOJMHAMHYECKOTO aHallM3a JUIsI POIIECCOB paciiupeHus (B TypOuHe) u cxxaTws (B KOMIIPECcope).

14. T,S - nnarpamMma u ee cBoiicTBa. Tepmonunamuyeckue nukiel B T,S - nuarpamme. [loustue o
CpPEeIHEHHTETpaIbHOM TeMIiepaType MoJaBoAa U OTBOJAA TEIIOTHI.

15. Bo3pactanue SHTPONUU H30JIMPOBAHHOW cHCTEMBI. CBOWCTBA HTPONHUU. AHAIUTHYECKOE
BBIPKEHHE BTOPOTO 3aKOHA TEPMOAMHAMUKH.

16. Cmecu wuneanbHbIX Ta3oB. OcHoBHBIE ompeneneHus. CrmocoObl 3agaHus COCTaBa CMECH.
VYpasnenue cocrosinusa Knaneiipona-MeHaeneesa U1 cMecH Hi€albHBIX Ta30B.

17. Pacdyer TepMOJMHAMUYECKUX CBOMCTB HJCAIBHBIX Ta30B IO CBOWCTBAM KOMIIOHEHTOB.
DHTPONUSI CMECU UJCATbHBIX Ia30B.

18. Cmecu peanbHbiX ra3oB. Kanopuyeckue shdextsl cmemenns. OnpeneneHne KaTopHIeCKuxX
3 PEeKTOB CMeLIeHHS 110 00BEMHOMY 3PPEKTY CMEIICHHUS.

19. ®a3zoBoe paBHOBecue u (pa3oBbie mepexonbl. ArperatHbie coctosHus. dazomas p,T -
nuarpamma. [Ipasusno ¢az ['n66ca. [Tonnsie TS, PV u PT nuarpammsl 11t HOpMalbHBIX BELIECTB.

20. TemnoBsie 3dexThl XxuMudeckux peakmuii. 3akoH ['ecca u ero cienctus. COOTHOIICHUE
MEKy U30XOPHBIM M U300apHBIM 3(h(heKTaMu peaKIi.

21. Koncrtanta paBHOBecus. 3akoH aeuctBytomnx macc. [Ipunuun Jle Illatense — bpayHa.
AHaIUTHYECKOE BBIPAXKEHHE BTOPOTO Havala TEPMOJMHAMUKH /I HEOOPATUMBIX XHMHUYECKUX PEaKIIUH.

22. XuMHU4Y€ECKOE paBHOBECUE U 3aKOH JIEUCTBYIOIIMX Macc. BbIpaxkeHne 3aBUCUMOCTH KOHCTAHThI
paBHOBecHs OT TemnepaTypsl. BeiBon ypaBaenus Bant-I'odda.

23. Onpenenenrie TeIOBOTO G (PeKTa XMMUISCKON peaKIuu TP YCIOBHAX, OTIMYAOIINXCS OT
CTaHJapTHBIX.

24. Xapaktepuctudeckue (QYHKIMU I 3aKPBITOH TEPMOIMHAMUYECKOW CHUCTEMBI U BBIBOJ]
COOTHOIIEHMI MakcBeila.

25. TemnoBas teopema Hepucra. I'mmore3a Ilnmanka. TpeTuil 3aKOH TEPMOJAMHAMHUKUA U €rO
cnenctBus. OmnpenencHue 3HAYCHHUS aOCOJMIOTHOW BEIMYUHBI DHTPOIMU HAa OCHOBE KaJIOPUUYECKUX
JAHHBIX.

26. PereneparuBable mMKIbl [ITY mpu MOCTOSHHOM KOJWYECTBE PaOOTAIOIICTO Tela M IPH
oTOopax mapa Ha pereHepalmio.



27. Y nenbHble pacxopl napa u TernoTsl B [ITY.

28. TepMmoiMHAMUYECKUE OCHOBBI TETUIO(UKAIINH.

29. OcoOEeHHOCTH ITUKIIOB aTOMHBIX 3JIEKTPOCTAHITUHN C IMapOBBIM, Ta30BBIM U IPYTUMH PaOOIUMHU
TeJIaMHu.

30. [{ukIibl mOpUTHEBBIX ABUTATENCH BHyTpeHHero cropanus (JIBC).

31. OueHka TepMOIMHAMUYECKOTO coBepiIeHCTBa LUKI0B [IBC.

32. MeTtoapl MOBEIIIEHHS TEILUIOBOHM dKOHOMHUYHOCTH [ TY.

33. Huxnsl I'TY ¢ perenepanueil.

34. KomOunupoBanuble mnaporazoBbie 1mkiael (III'Y). ITII'Y ¢ KY, c¢ BII, c¢ HIIT,
MOJTy3aBUCUMBIE.

35. O6parnsiit uki Kapro. XomoamibHbl KOAOOUITHEHT.

36. Kosdduument Ttpanchopmanuu Ttermnorel. CxeMa ©W UUKI BO3AYIIHON XOJIOAUILHON
YCTaHOBKH.

37. TemneparypHoe nosue. M3orepmudeckas mOBEpXHOCTb.

38. TemnonpoBOHOCTh MPU CTALMOHAPHBIX YCIOBHUSIX.

39. TenoBasi IPOBOAMMOCTH CTEHKHU. TEMI0BOE TEPMUUECKOE COMPOTUBIICHUE.

40. Ilepenava TEmIOTHI YEPE3 MIAPOBYIO CTEHKY.

41. Cxembl U pacyeThl XOJIOAUIBHBIX KaMep.

42. XoJIOauIbHbIE YCTAHOBKH.

43. Onpepenenrie OCHOBHBIX pa3MEPOB OXJIAXKIAEMbIX MOMEUIEHUN XOJI0IUIbHUKA.

44. TIpomep3aHue rpyHTa MO XOJIOAUIBHUKOM.

45. BausiHME XapaKTEPUCTHKU TPYHTa Ha BHIOOp CTPOUTEIHHON H3OJALMOHHOM KOHCTPYKIIUHU
noJia xosoamibHIKa. Criocoos! 0060rpeBa moda.

46. N30is11us 0XJIa)KIa€MBIX ITOMEIICHUA.

47. Tennou3oNAIMOHHBIE KOHCTPYKIIMH OrpaxaeHuid. TpeOoBaHUs, TpeabsIBIsSEMble K
U30JSIIUOHHBIM KOHCTPYKIIUSIM.

48. Pacuer TemioBoi Harpy3kw Ha KamepHOe o0opyaoBaHWE M Ha Komrmpeccop. [lommepkanue
TEMIIEpaTyphl U BIAKHOCTH BO3AYyXa B OXJIAXKIAEMbIX TOMEIICHUSIX.

49. Cxembl ¥ crIOCOOBI MOJJaYH XJIaJareHTa B UCTIAPUTEIBLHYIO CHCTEMY.

50. CxeMbl XOJOAMILHBIX YCTAaHOBOK. TpeOoBaHUs, MPEABSABISEMBbIE K CXEMaM XOJOIMIbHBIX
YCTaHOBOK.

6.3 YueOHoO - MeTogHYecKOe o0ecnedeHue A1l CAaMOCTOSITeIbHOI padoThI

1. Huxwutun B.A.Jlekiun o TenaoTexHuke [ DIEKTPOHHBINA pecypc|: KOHCIEKT KN/ —
DJEeKTPOH. TEKCTOBBIE JaHHbIe.— OpeHOypr: OpeHOyprckuii rocy1apCTBEHHBI YHUBEPCUTET,
OBC ACB, 2011.— 532 c.— Pexwum gocrtyna: http://www.iprbookshop.ru/21604.html.— 55C
«IPRbooks»

2. JHeprorun B.B. TemmomaccooOMeH [DnekTpoHHBIN pecypc]: yuebHoe mocodue/ eprorun B.B.,
Bacunbes B.®., Yisamesa B.M.— DnektpoH. TekcToBbie nanubie.— CII10.: CaHkT-
[leTepOyprckuii rocynapcTBeHHBINH apXUTEKTYpHO-CTpOUTENbHBIN yHUBepcuteT, DbC ACB,
2016.— 244 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/74378 . html.— 3BC «IPRbooks»

3. Manas D.M. Texaudeckas TEIJIOTEXHUKA [ DIEKTPOHHBIN pecypc|: yueOHoe mocobue/ Maas
O.M., l'onukos JI.B.— DnektpoH. TekcToBble AaHHble.— CapaToB: CapaToBCKHiA
rocynapcTBEeHHbIA TeXHUUeCKUi yHuBepcuter umenu 0. A. INarapuna, ObC ACB, 2014.— 90
c¢.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooks»

4. lIserkoB O.b. TeopeTuueckre OCHOBBI TEILIO- U XJIa0TEXHUKUA. OCHOBBI TEPMOJUHAMUKHU U
TerIoMaccorepeHoca [ JIeKTpOHHBINA pecypc]: yaeOHo-meToauueckoe mocodue/ [letkos O.b.,
JlanireB FO.A.— DnextpoH. TekcroBble nanHble.— CII0.: YauBepcuter UTMO, UacTUTyT
xoJyiofa u ouorexnosorui, 2015.— 54 c.— Pexum gocryna:
http://www.iprbookshop.ru/68171.html.— DBC «IPRbooks»



5. Manas O.M. Texuuueckas TEIJIOTEXHUKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/ Mamnast
9.M., 'onukos J[.B.— DnektpoH. TekcToBble AaHHbIe.— CapaToB: CapaTOBCKHUA
roCcy1apCTBEHHBIN TeXxHU4Yeckuil yHuBepcuteT nuMenu FO.A. I'arapuna, ObC ACB, 2014.— 90
c.— Pexum nocryna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

6. I'puropneB b.A. TermmomaccooOMeH [ DnMeKTpOHHBIN pecypc]: yueOHUK 11 By30B/ [ puropben
Bb.A., lIBeTkoB @.D.— DneKTpoH. TEKCTOBBIE JaHHble.— M.: U3naTensckuii tom MOU, 2011.—
560 c.— Pexxum mocryna: http://www.iprbookshop.ru/33157.html.— 9BC «IPRbooks»

7. AreeB M.A. TenmoMaccooOMEHHBIE MMPOIECCHI U YCTAHOBKH MPOMBIIIJICHHON TETUIOTEXHUKH
[DneKTpOHHBIH pecypc]: yaeOHoe MocoOue sl CTYACHTOB BY30B, 00yJaroIuXxcs Mo
HarnpasieHuto 13.03.01 «TermmosHepreTuka u TEIMJIOTEXHUKA Beex (hopm oOyuenus/ AreeB M.A.,
Mpaxun A.H.— DnektpoH. TekcToBble naHHble.— CapatoB: Aii [Iu Op Menua, 2018.— 229 c.—
Pexxum noctyna: http://www.iprbookshop.ru/70284.html.— 3BC «IPRbooks»

8. P.A-B. Typnyes, M.3. ManaeBa Metonnueckue ykazanus// OCHOBHBIE 3aKOHBI TEIUIOOOMEHaA.
I'THU.- 2005, 25 c.

9. X.A. HUcaes, A.A. Exbmyp3aeB Meroanueckue ykazanus //TenaoBoi pacyeT maporeHeparopa.-
I'THH, 2002, 21 c.

10. Typnyes P.A-B., Maromanosa M.X. Pemenue THIOBBIX 3a71a4 1O POIIECCaM TEIUIONEpEIayuu. -
Merton. pekom. U3n. I'THU 2007 r.

7. O eHOYHBIE CPeACTBA

7. 1 Bonpochbl K NepBOii PYOEKHOW ATTeCTALMH

1. lenu u 3agaun TepMoauHaMUKu. [IoHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. 3onupoBaHHas U HEU30JMPOBAaHHAS TEPMOAMHAMUYECKNE CUCTEMBbl. PABHOBECHBIE U HEPABHOBECHBIE
CUCTEMBI.

3. TepMoguHaMuUUYeCKHe TTapaMeTPbl COCTOSTHUS. Y ACNbHBIA 00BEM, INIOTHOCTD, JIABJIICHHE, TEMIIEpaTypa
(abcomoTHas TepMoMHAMUYecKas 1mkana remmnepatyp (Kensuna, Llenbcus).

4. YpaBHEHUE COCTOSTHUS. Y PABHEHHUE COCTOSIHUA UICATbHBIX ra30B.

5. 3akonbl uaeanbHbIX razoB (boitns-Mapuotra, I'eii-Jltoccaka, Ilapns). OObeanHeHHOE ypaBHEHHE
MenneneeBa-Kianeiipona.

6. YpaBHEHHE COCTOSIHUS pEabHBIX Ia30B.

7. Cmecu uaealbHbIX Ta30B. JlaBlIeHHEe CMeCcH ra3oB.

8. CocraB cMecu ra3oB. BeipaskeHne MacCOBBIX J0JI€H KOMIIOHEHTA.

9. BrlpaxkeHue OO0OBEMHBIX JOJEH KOMIOHEHTOB cMecH. [laprumanpHbiii 00beM cMecu. 3akoH Amara.
Omnpenenenue yaensHOro 00bemMa CMECH.

10. OmnpeneneHue ra3oBOM TMOCTOSHHOM CMECH N0 U3BECTHBIM MAacCOBBIM J0JsAM. Kaxymascs
MOJIEKYJISIpHAsl Macca CMECH I'a30B.

11. I'azoBas mocrosiHHasi. @OpMyJIbI ONPEICIICHUS.

12. TennoeMKoOCTb Ta30B. 3aBUCUMOCTb TEIUNIOEMKOCTH OT TEMIIEPATYPBHI.

13. MaccoBasi, MoJIbHasi 1 00BbEMHas TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. Tepmoaunamuueckuii npouecc. Ilonarue penakcanuu.

15. IlepBblii 3aK0H TEPMOAMHAMUKNA. BHYTpEHHSSI SHEPTHUS CUCTEMBI.

16. O6paTumble 1 HeoOpaTHMBbIe Mporecchl. PaboTa.

17. AHaTUTUYECKOE BBIPAKEHUE TIEPBOTO 3aKOHA TEPMOJAMHAMHUKH.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.



20. TepmMoauHaMHUECKHUE TIPOIIECCHI HICATBHBIX Ta30B (M30XOPHBIN, N300apHBIN, H30TEPMUICCKUH,
annabaTHBIN, TOTUTPOIHBIN) METO UCCIIEIOBAHUS TIPOIECCOB.

TecT N0 nepBo¥i pYOE:KHOM aTTECTAIIHU

TEPMOJUHAMKA TECT Nel

I Pabouee meno
1. Teso, mocpeacTBoM KOTOPOro NPOU3BOAUTCS B3aMMHOE MPeBPAallleHUe TeMJIOThHI U padoThl.

2. Temno, koTOpOE MO3BOJISIET OCYHIECTBJIAATH TEPMOJAMHAMUYECKHIA PO eCC.

3. Teno, 0Jarogapsi KOTOPOMY NPOMCXOAUT TEMJIOOOMEH MEKIY CHCTEMOH M OKpY Kalulei
cpenoi.

4. Teuo, 01arogapsi KOTOpOMYy BbIpadaThbIBaeTCsl dJIEKTPHYECKAsd JHEPIrust

5. Bce oTBeTHI IPAaBUJIBHbIE

II Tepmoounamuueckan cucmema nazvieaemcsa uzoaupoGaAHHoN

1. Eciau ona He nomyckaer 00MeHa ¢ OKpY Kaouieil cpeaoii, Kak TeNJoToi, TaKk 1 padoToH.

Eciau ona nonyckaer 00MeH ¢ OKpy:kamouieii cpeaoii, 1udo TenjioToi, 1udo padoroit

Eciu ona nonyckaer 00MeH €O cpeioil M TenJI0Tol, U padoToit

Ec/in oHa BbIIeJIsieT JHEPTHIO B OKPYKAIIIYIO CPey

7 N VRN

. Bce oTBeThI NpaBUJIbHBIC

III Hoeanvnvim 2azom cuumarom 2asz:
1. B KOTOpPOM OTCYTCTBYIOT CHJIbI B3aHMOJEHCTBHA MeEXKAY MOJIEKYJAMH M MOKHO
npeHedpedb 00bEMOM CaMHUX MOJIEKYJI;

2. NMOHUMAKT COBOKYNHOCTh MATEPHAJBHBIX TOYEK — MOJIEKYJ C HcYe3alle MajJbIMU
00beMaMH, HAXOASAIIUXCS B COCTOTHHHM XA0THYECKOIr0 ABHIKE€HHSI M JHUIIEHHBIX CHJI
B3aNMOJeHCTBHS;

3. B KOTOPOM MOJIEKYJbI HAXOJAATCHA B HEMMPEPLIBHOM TEIJIOBOM ABUKCHUMU

4. ra3 B KOTOPOM CYHIeCTBEHHOE 3HAYE€HHE HMMEKT CHJbI B3aUMOAEHCTBHSA MEKIY
MOJIEKYJIAMH U HeJIb3sl peHedpedyb CHJIaMH 00beMOM CaMHUX MOJIEKYJI;

5. Bce oTBeTHI IPAaBUJILHBIE.

IV Tennoemkocms cazoe ewviuucnsemcsa no gpopmyne
a
1. ¢g=Cu (t2—11); 2. ¢c= — .c=cotat; 4. Cm=Co+§(t1+t2);

V Penakcauueii Hazvléaemcs

1. CocrosiHMe cucTeMbl, MPHM KOTOPOM BO BCeX TOYKaX ee 00beMa Bce MapaMeTpbl
COCTOSIHMS (IaBJIeHHe, TeMIlepaTypa, yAeJbHbIiH 00beM M p.) U (Pu3nyecKHue CBOMCTBA
OIMHAKOBBI.

2. Cocrosinne cucreMbl, P KOTOPOM (pr3nyeckne CBOMCTBA OMHAKOBBI.



3. Cucrema, BbIBeJeHHasi W3 COCTOSIHUSI PABHOBeCHsl, U TNpeJAOCTaABJIEeHHAs MpHU
NMOCTOSIHHBIX MapaMeTpax OKpYyxkawlleil cpeabl camMoii ce0e, yepe3 HEKOTOpPoe BpeMs
BHOBb IIPH/IEeT B PABHOBECHOE COCTOSIHUE, COOTBETCTBYIOIIIee ITHM NapaMeTpam.

4. Ilpouecc mnporekawIIMd NPU 3HAYUTEJNbHON Pa3HOCTH TeMIEPAaTyp W JAaBJIEHHH
OKpY:KawIleH cpeabl M padoyero Teja v Co31aK0IMi HePpABHOMEPHOe

5. pacnpenesieHue TemnepaTtypbl U JaBJIeHUI 10 Bceil Macce padodero reJja.

6. Her mpaBHJILHOIO OTBETA

VI Paboma npouecca pacuiupenus pabouezo mena evlparxcaemcs Qopmynoi (Kakue u3z
0meemoe npasuibHvle)

2 Uy
1.dL=dQ - dU; 2. |I= deV 3.L;=0:-0: 4 l=jpdu
1

U

5. Her npaBMJbLHOIO 0OTBETA

VII Sumponus mena eviparicaemcsa ypagnenuem

1. 4L = ToAScucm 2. As :la
Aq
3.Aszﬂ; 4. Sz—S1=Culn(&):Culn(£)
T J2! T,

VIII Paboma pacuupenus ¢ uz3oxopnom npovecce ulpaxcaemcs popmynoi

1. I=R(T2-Ti) 3.1= jpdu= P(V2— Vi)

]

2. dV=0;4V=V,-V;=0; Vi=V35 4. I= [pdv= jRT@=RT1nﬁ=RT1nﬁ
U Uy v Ul pz

R

5. l=-Au=cn'(T1-T2)=k—

] (T,~T,) 6. Bce oTBeTHI MpaBWILHbIE

IX VYkaxure HopMaabHbIe (pU3HYECKHE YCIOBUSA
1. t=20°C, P=1 xr/em? 2. t=0°C, P=1 wn/cm?
3. t=273]15 K, P=1 6ap. 4. t=0°C, P=760 mmpr.cr.

X 3axon Maiiepa 1Jis1 eIMHHMIBI MACCHI:

1.Cr—Cv=AR 2.C,-C,=AR 3. C,-C,= AR 4. C,—C,= AR
XI Ykaxure ypaBHeHUe, BbIpaxamouiee 3akoH laabToHa.

1

1. Py, =Pr 2 PCMZHZQIE' 3. PCM:Zn:fiP' 4. PCM:ZP'
p=

=1

XII YkakuTe K.I1.J. TEIJIOBOr0 ABUraTesa?



1. 7]=1—£ 2. n=—2— 3. UZ‘AE‘
T -7 o

KAPTOUKA Ne 1 k nepBoit pyoeskHol arrectannn (TexHHUecKas: TEIIOTEXHUKA)

1. BuyTpennss sHeprus cucrembl. Pabora. Temora. MaTemaTrueckoe BBIpaXKEHHE TEPBOTO 3aKOHA
TEPMOJIMHAMUKH.

2. CMmecu naeanbHbIX ra30B. 3aKOH UeanbHbIX ra3oB Knaneiipona, boitng-Mapuotra. PeanbHbie ras3sl
3.3amaua. B 1uiuHApe NpH HEKOTOPHIX TeMIepaType M JAaBieHHH coiepskutcs 0,6M° Bo3ayxa
maccoit 0,72 xr. HaliTh ero IUIOTHOCTb M YIENbHBIA OO0BEM.

7.2. Bonpochbl KO BTOPOii PV0OEKHON aTTeCTANMH

20. TepmoguHamMuyecKue MPOLECCHl peaibHbIX ra3oB. [lap u ero cBoiicTsa.
21. OcHOBHBbIE TOHATHUS Tpoliecca napooOpa3oBanus. HackleHHbIH BOASHOM map,

neperpeThIi map (CTeneHb CyXOCTH U CTENEHb BIAKHOCTH Iapa).
22. Onpenenenue napaMeTpoB BoAbl U napa. PV-nuarpamma BosisHOro napa.
23. TepMmu4Yeckue MPOIECCHl HACATHHBIX Ta30B B 3aKPBITBHIX cHcTeMax. M300apHBI, W30XOpPHBIH,
annabaTHBINA, U30TEPMUYECKHA TIpoIiecchl (paboTa pacIMpeHus MpoLecca, N3MEHEHNUE SHTPOIIHH).
24. Outponusa. PV- u TS- auarpammel.
25. Bnaxsblii Bo3nyx. Bmaroconepxanue, aOcoiioTHass M OTHOCUTENbHas BIaXHOCTb. CBoiicTBa
BJIQXKHOTO BO3yXa.
26. Crioco0bl epeiayn TEIUIOTHI (TEIONPOBOAHOCTD, KOHBEKIIHS, U3TYyUCHHUE).
27. TemnepaTypHoOe€ 1oJie, U30TEPMUYECKasi TOBEPXHOCTb, CPETHUN U UICTUHHBIA TPAJUEHT TEMIEPaTyp.
28. 3akon Dypre. KoaphuiumeHT TEmIonpoBOIHOCTH, IUIOTHOCTh TEIUIOBOTO IMOTOKA, KOJIUYECTBO
TEIUIOTHI.
29. Koa¢p¢punueHT TerionpoBoJHOCTH, €ro XapaKTepUCTHKA.
30. IlepeHoc TEemIOTHI TEMJIONPOBOAHOCTHIO MPU CTAMOHApPHOM pexume. OaHOpoAHAs TUIOCKas
CTEHKA.
31. [lepeHOC TEMIOTHI TEMIONPOBOAHOCTHIO MPH CTAIMOHAPHOM peKUME. MHOrOCIO0MHAs CTEHKA.
32. JlelicTBUTENBHBIN MPOLIECC UCTEUEHMS Ta30B U NapoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUS rasa B
comutax u auddysopax. [IpocceanpoBanue ra3oB U Mapos.
33. TpancdopmaTopsl TEIUIOTHL. LIMKIBI XOMOIMIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.
34. OcHoBbl Teopuu noaoOus. OcHoBBI Teopuu noaodus. [lonaTue o MeToae aHanm3a pa3MEpPHOCTEH
Teopun noxodusi. Kpurepuansusie ypaBHeHus1. DU3NYECKHA CMBICI OCHOBHBIX KPUTEPUEB MOA00US.
35. TemmooOMeH wu3mydeHneMm. TeroBol ©OanaHc JyducToro TermioooMena. 3akoH Credana-
Bonpimmana. AGCOTIOTHO YepHOE TEJO.
36. TeruiooOMeH M3Ty4eHUEM CHUCTEMBI TeN B a0COTIOTHO MPO3PavyHO Cperie.
37. Koapduument teronepenayn. TemnoBas wuzonauus. Tumbel TemI0OOMEHHBIX — aImapaTos,
KUTISITUJILHUKOB U MOJI0TpeBaTeei.
38. MexaHusM mnporeccoB ropeHus. OOIIMe NPUHIMIIBI pacueTa MPOLECCOB TOpeHus.  TeruioTa
cropanus. ¥YcinoBHoe TouBo. [IpuBenennbie xapakrepuctuku. Kiaccudukanus Tomms.
39. Bo300HOBiIsieMble M HEBO30OHOBIIIEMBbIE HCTOYHHKH 3HEprud. OCHOBBI 3SHEProcOepeKeHUsl.
BropuuHbie sHEpreTHUECKHE PECYPCHI.
40. KorenbHble ycTaHOBKH. [lapoBbie U ra3oBbie TYPOUHBI.
41. TermmooOMeHHBIE ammapaThl. PereHepaTtuBHBIE M CMECUTENbHBIC TeruiooOMeHHUKH. [lokazarenun
s dexkruBaocTu: KIIJI, MHTEHCUBHOCTH TEIUIOOOMEHA, OTHOIIEHUE PACXOIHBIX TEIJIOEMKOCTEH,
ko3 purmeHT TpaHcGopManuu TeTIOTHI.
42.X0510AUIIbHBIE U TEIVIOHACOCHBIE YCTAHOBKH.
43. CxeMbl U pacyeThl XOJOAWIBHBIX KaMep.
44. 1IuKIIBI XOJMOAMIBHBIX YCTAHOBOK M TEPMOTPAHC(HOPMATOPOB.
45. OnpeneneHrne OCHOBHBIX Pa3MEPOB OXJIAXKIAEMbIX MOMEIIIEHUH XO0JIOUIbHUKA.



46. Tlpomep3aHue TpyHTa TIOJ XOJIOAWJIBHHUKOM. BIUsHHE XapaKTepUCTUKH TpyHTa Ha BBIOOp
CTPOUTEILHOMN M30JISAIMOHHON KOHCTPYKITUH T0JIa XoJoauibHIKa. CriocoObI 00orpeBa mouia.

47. HMzomsanusa oxidaxkmaeMbIx noMmelneHui. HaszHauenue W30IMHA  XOJOOWIBHUKOB. (CBoMcTBa
M30JISILIUOHHBIX MAaTEPUAIIOB.

48. Tennou3oaAIMOHHbIE KOHCTPYKIIUM OTpaxacHui. TpeOoBaHUs, MPEAbIBIIEMbIE K M30JISIIIHOHHBIM
KOHCTPYKIUSM.

49. PacyeT TONIMMHBI TEIUION30ISIIMOHHOTO MaTeprala. Y BIaKHEHUE TEIUIOU30JISILIUN XOJIOUIIbHUKOB U
00pb0a ¢ ITUM SIBICHUEM.

50. Pacder TemIonpuTOKOB B OXJIaXAAEMbIE TTOMEILICHHUS.

51. Pacuer TeruioBOW Harpy3ku Ha KamepHoe oOopyaoBaHue W Ha Kommpeccop. llognepkanue
TEMIIEpaTyphl U BIAKHOCTH BO3AYyXa B OXJIAXKIAEMBbIX TOMEIICHUIX.

52. IlonsTHE O PABHOBECHOM TEMIIEPATYpPE U OTHOCUTEIBHOMN BIAKHOCTH BO3IyXa.

53. Cxembl XOJOAWJIBHBIX YCTAaHOBOK. TpeOoBaHUS, TMPEIBSIBIIEMBbIE K CXEMaM XOJOAMIbHBIX
YCTaHOBOK.

54. CxeMbI ¥ cTIOCOOBI TTOIaUM XJIa/Iar€HTa B UCTIAPUTEIBHYIO CHCTEMY.

55. CxeMbl C MPOMEKYTOYHBIM XyagoHocuTeneM. CBOWCTBa XJIaOHOCHTENEH, 00JacTH NpPUMEHEHUs
XJIaJOHOCUTEIIEN.

56. IloaxiroueHne ucnapuTene OTKPHITOTO U 3aKPHITOrO TUIIA.

57. CxeMbl ¢ aKKyMyJATOPOM XoJiofa. BimsHue mpumecei K XJjaJareHTy Ha padoTy XOJOJWJIbHON
YCTaHOBKH.

58. MacnooTaeneHue npy pa3imaHON paCTBOPUMOCTH Macell U XJIaJareHTOB.

TecT N0 BTOPO PYOEKHON ATTECTALMH

TEITIOXTAJOTEXHHUKA TECT Nel

I. AGcoaroTHas BJIAXKHOCTL XapaKTepH3yer:

a) Maccy BOASIHOTO Mapa, KOTopasi coxepskutcst B IM® BJIakHOro Bo3ayxa;
0) Maccy BOJbI, KOTOPAast COMEPKUTCS B 1M? BJIAKHOIO BO3yXa;
B) Maccy BOASIHOTO Mapa B rpaMMax, Npuxoasimerocss Ha 1kr abCoJI0THO CyX0ro BO31yxa;

') MacCy HACBIIIEHHOT0 BOASIHOrO nMapa Haj o0beMmoMm Boabl B1 M3

II. OrHocHTeNLHASI BJIAXKHOCTH BHIPAXKAETCS YPABHEHHEM:

1.pv=RT . 2 o="Pr . 3. Qe = Lr = Pu

> b

Py Pu  Pu

4 d=1000-Yx OPy
M

B- 10" -¢p,

d
I=h,+h,—S ¢ d=622
> T 000 ©

III. Tuddepenunansroe ypaBHeHHe MEPBOro 3aKOHA TEPMOIMHAMAKH NPH ABHKeHHH 1 KT rasa
10 KaHaJy (4epe3 COIJIO) HMeeT BHU/L:
2

d
1.4¢=dU+Pdp 2. dq=du+dl +%

cz_cz W02 P2
3. Genew = h2- h1+lmeXH + % 4. ZO :T = —IV'dp = hl _hz
D

IV. Ckopocrs raza na BbIxoje U3 Cy;KMBAIOIIEr0 COIIA ONPENEISIETCS 10 YPABHEHUIO



k-1
1. W, = 2-L-1>1-v1-1—[3T 2. C_=.2kRT, 3.C_=
k-1

Kp kp kp

ConJoM Ha3bIBAETCH:

V.
1. Kanan, B KOTOPOM C YMEHBIICHUEM TaBJICHUA CKOPOCTH ra3oBoro nmoToxka Bo3pacraer,
2. Kaﬂan, B KOTOPOM C YMEHBIICHUEM TABJICHUA CKOPOCTH Ira3oBoro moToKa CHHU’KaeTCs ;
3.

KaHaJI, B KOTOPOM CKOPOCTb rasa YMEHbIIACTCHA, 4 TABJICHUEC BO3PaACTaACT,

VI. TemnonposoaHocTs —3T0 mpomuecc nepeHoca TemioTbl (00MeH BHYTPeHHe dHepruei):

1. Ot Tena k Teay; 2. Buyrpu Tesa; 3. B mera/uiax u IM3j1eKTpUKax
4 CTpyKTYpPHBIMH YaCTHLAMM BelleCTBA — MOJIEKYJAMH, AaTOMaMH, JIEKTPOHAMH B

CILIOLIHOM cpe/e NPH HAJTUYNHU I'PAAMEHTa TeMIlepaTyp.

VII. B kakux Tesiax mnpomecc TeIIONPOBOAHOCTH 00ycjaoBjeH auddysueii MoJaeKyJa U aTOMOB?

1. B :xumakocrsax; 2. B meramnax; 3.Brasax 4. B nmiaekrpukax

VIII. VYkaxkure 3akon ®@ypbe:

AL s, 5Q. - 2 aridr; a. Q=alt, -t )H
An An

1. Q=kHAt; 2. g=71

IX. 3akon Buo — ®ypbe popmMyaupyroT TaK:
1. BeKTOp yA€JI5bHOr0 TENJIOBOI0 MOTOKA MPSIMO MPONOPIHOHANIEH TPAJHEHTY

TeMIepaTyphl;

2. Ilpu nOCTOSIHHOM JaBJIECHMH W HEU3MEHHOM Macce ra3a o0beM raza H3MeHsIeTCsl IPSIMO
NPONOPUMOHAIBLHO H3MEHEHUI0 A0COJIOTHBIX TeMIEepaTyp;

3. U3ayyaresbHasi CIOCOOHOCTH A0COJIIOTHO YEPHOI'0 TeJIa MPSIMO  MPONOPIMOHAJILHA
YeTBePTOi CTeneHH ero adCoJIIOTHOM TeMIepaTyphbl.

4. Ilpu nocTOSIHHOI TeMIepaType BEKTOP TeIVIOBOr0 MOTOKA U JIMHUH TEeIJIOBOI0 MOTOKA
OPTOrOHAJIbHBI K H30TEPMHYECKUM IOBEPXHOCTAM

X. B kakom ciydyae rpaaMeHT TeMIepaTypbl HAN00JIbIIHii?

1. A-1 1
2. A-2 q =idem 2
3. A-3 3
4. A—4 ti o !
P N  —

XI. Yro Ha3bIBaeTcsi TEMIEPATYPHBIM 10JIeM?

1. 3HayeHme TeMmepaTyp B pa3Hoe BpeMs



2. CoBOKYNHOCTBH TeMIepaTyp (ee 3HAYEeHHIi) BO BCeX TOYKAX H3y4aeMoro
NPOCTPAHCTBA JJIsl Ka’K/A0T0 MOMEHTA BpeMeHH
3. 3HayeHMe TeMIlepaTyp TeJia

4. CoBOKYNHOCTH TeMIlepaTyp (ee 3HAYEHMIT) BO BCeX TOUKAX TeJia

XII. Kakoii nap Ha3bIBaeTCs HACHIEHHBIM?

1. Ilap, HaxoAsIMIMIiCSl HAT MOBEPXHOCTHIO JKUJAKOCTH

2. [lap, HaxoasAMIICA B TEPMUYECKOM U TMHAMUYECKOM PABHOBECUM C 'KUIKOCTHIO, U3 KOTOPOil OH
oOpa3syercsi.

3. [lap, conep:xammii MeJIbYaiilMe YacTHIbI )KMIAKOM (a3bl

4. I1ap, He cogep:KAIMi JKHUIAKOCTH

KAPTOUKA Ne 2 ko BTOpOii pyoeskHoii arrectanuu (TexHUYECKas TEPMOJIMHAMHKA U
TEIJIOTEXHUKA)

1. KaxoB xapakTep W3MEHEHUsI TEMIIEPATyphI 10 TOJILMHE IIOCKON 1
UWIMHIPUYECKON CTEHOK?

2. Yro HazbIBaeTcst KOA(P(HULIMEHTOM IOIE3HOTO ACHCTBHSA?
3. Haiit TouKy pochl J1s1 BO3LyXa, UMEIOILETO:

a) temneparypy 40 °C u otHOocHTENbHOM BiaxkHOCTH 70 %0;
6) temmeparypy 50 °C u otHOCHTENBbHOM BiaxkHOCTH 20 %0;
B) Ttemrieparypy 40 °C 1 OTHOCUTENBHOH BIaKHOCTH 5 Yo.

7.3. Bonipochl K 3K3aMeHy M0 JUcHHILVIAHE « TermnoxyiagoTexHnKa

1. lenu u 3agaun TepMoauHaMUKU. [IoHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. 3onupoBaHHas U HEU30JMPOBAHHAS TEPMOAMHAMUYECKUE CUCTEMbl. PABHOBECHBIE U HEPABHOBECHbIE
CUCTEMBI.

3. TepMoguHaMuUUYeCKHe TTapaMeTPbl COCTOSTHUS. Y ACNbHBIA 00BEM, INIOTHOCTD, JIABJIICHHE, TEMIIEpaTypa
(abcomroTHas TepMoauHaMHU4ecKas 1kana temmneparyp (KensBuna, Leascus).

4. YpaBHEHUE COCTOSTHUS. Y PABHEHHUE COCTOSIHUA UICATbHBIX ra30B.

5. 3akonbl uaeanbHbIX razoB (boitns-Mapuotra, I'eii-Jltoccaka, Ilapns). OObeanHeHHOE ypaBHEHHE
MenneneeBa-Kianeiipona.

6. YpaBHEHHE COCTOSIHUS pEabHBIX Ia30B.

7. CMecu ucanbHbIX Ta30B. JlaBaeHne cMecH ra3osB.

8. CocTaB cMecH ra3oB. BeipakeHrne MacCOBBIX J10J1€H KOMIIOHEHTA.

9. BrlpaxkeHue OOBEMHBIX JOJEH KOMIOHEHTOB cMecH. [lapruanbHbiii 00beM cMecu. 3akoH Amara.
Omnpenenenue yeabHOro 00beMa CMECH.

10. OmnpeneneHue ra3oBOM TMOCTOSHHOM CMECH N0 U3BECTHBIM MAacCCOBBIM J0JsAM. Kaxymascs
MOJIEKYJIIpHAsi Macca CMECH Ia3oB.

11. I'azoBas nocrosiHHass. @opMyJibl OIIPEIETCHMUSL.

12. TennoeMKoOCTb ra30B. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEPATYPBHI.

13. MaccoBasi, MosibHasi 1 00bEMHasi TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. Tepmoaunamuueckuii npouecc. Ilonarue penakcanuu.

15. IlepBsIii 3aK0H TEPMOAMHAMUKHA. BHYTpEHHSSI SHEPTHS CUCTEMBI.



16. O6paTumble 1 HeoOpaTHMBbIe Mporecchl. PaboTa.

17. AHanmuTH4eCcKOe BhIpaXKEHHE MIEPBOr0 3aKOHA TEPMOJUHAMUKH.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.

20. TepMoauHaMHUYECKHUE TIPOIIECCHI HICATBHBIX Ta30B (M30XOPHBIN, N300apHBIN, H30TEPMUIECCKUH,
aarabaTHBIN, TOTUTPOIHBIN) METO UCCIIEI0OBAaHUS TPOIECCOB.

21. TepmoamHaMH4YECKHE MPOLECCH pealbHbIX ra3oB. Ilap um ero cmoiictBa. OCHOBHBIE TOHSTHUSA
npoiiecca napoodpazoBanusi. HacblmeHHbIH BOASHON Tap, neperpeTsiii map (CTerneHb CyXOCTH H
CTENEHb BJIAXKHOCTH T1apa).

22. Onpenenenue napaMeTpoB BoAbl U napa. PV-nuarpamma BoisHOro napa.

23. Tepmuueckue NPOLECCHl HJCATbHBIX Ta30B B 3aKPHITHIX cHUCTeMax. 300apHblid, M30XOpPHBIH,
annabaTHBINA, N30TEPMUYECKUN MpoIiecchl (paboTa paciMpeHus mporecca, U3MEHEHUE SHTPOIIHH ).

24. DOutponusa. PV- u TS- auarpammel.

25. Bnaxubiii Bo3ayx. Bmaroconepikanme, aOCoONOTHas W OTHOCHTENbHas BIaKHOCTh. CBOMCTBa
BJIQYKHOT'O BO3/yXa.

26. Crioco0bl epeiayn TEIUIOTHI (TEMIONPOBOAHOCTD, KOHBEKIIHS, U3TYyUCHHUE).

27. TemnepaTypHO€ 10JI€, U30TEPMHUYECKAs IOBEPXHOCTb, CPEHUI U UICTUHHBII IpalueHT TEMIIEPATYP.
28. 3akon Dypre. KoapuimeHT TEmIonpoBOJHOCTH, IUIOTHOCTh TEIUIOBOTO TOTOKA, KOJIUYECTBO
TEIIOTHI.

29. KoaddurmeHT TErIonpoBoIHOCTH, €T0 XapaKTePUCTHKA.

30. [IepeHOC TEMIOTHI TEMIONPOBOAHOCTBIO MPH CTAIMOHAPHOM pexumMe. OTHOPOHAS IIOCKask CTEHKA.
31. [lepeHoc TEMIOTHI TEMIONPOBOAHOCTHIO MPH CTAIMOHAPHOM pekUMe. MHOrOCI0HAs CTEHKA.

32. JIeHCTBUTENBHBINA MPOIECC UCTEUEHUS Ta30B M NapoB. OCHOBHbIE 3aKOHOMEPHOCTH TEUYEHUS raza B
comutax u auddysopax. [IpoccennpoBanue ra3oB 1 Mapos.

33. TpancdopmaTopsl TEIUIOTHL. LIMKIBI XOMOIMIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.

34. OcHoBbl Teopun moo0usi. OcHOBBI Teopuu nMoaoous. IloHsATHE 0 METO/Ie aHAIN3a pa3MEpPHOCTEN
Teopun noxodusi. Kpurepuansusie ypaBHeHus. DU3n4ecKuii CMBICI OCHOBHBIX KPUTEPUEB MOA00US.

35. Tenmoobmen u3nyuenueM. TenoBoit Oananc myuyrcroro terooomena. 3akon Credana-bonpimana.
AOGCOJIFOTHO YE€pPHOE TEJIO.

36. TeriooOMeH M3Ty4YeHUEM CHUCTEMBI TeN B a0COTIOTHO MPO3pavyHOM Cpeie.

37. Koaddumuent remonepenaun. TermnoBast u30siiust. TUITBI TEMII000MEHHBIX aIapaTos,
KUISATUIBHUKOB U ITOAOTPEBATEIEH.

38. Mexanusm npotieccoB ropenus. O0Imye NpUHIMITBI pacyeTa IpoIeccoB ropeHus. Teriora
cropanus. YcioBHoe TomuBo. [IpuBenennsie xapakrepuctuku. Kinaccupukaus Tommms.

39. Bo3oOHOBIIsIeMbIe 1 HEBO30OHOBIISIEMBIEC HCTOUYHUKH dHEPTHUH. OCHOBBI SHEPTOCOEpeKEHHUS.
BropuuHble 3HEpreTUUECKUE PECYPCHI.

40. KorenbHble ycTaHOBKH. [lapoBbie v ra30BbIe TYpOUHEI.

41. TemmooOMeHHBIE ammapaThl. PereHepaTHBHBIE M CMECHUTENIbHBIC TeII00OMeHHHMKHU. [lokazatenn
apdextuBHocTH: KIIJ[, WHTEHCHBHOCTH TEMIOOOMEHA, OTHOIICHUE PACXOAHBIX TEIMIOEMKOCTEH,
ko3 urmeHT TpaHcGopMaIluu TeTIOTHI.

42.X0510AUIbHBIE U TEIVIOHACOCHBIE YCTAHOBKH.

Mz3omsanua oxyaxkmaeMblX  moMelneHuii. HasHadyenne wmsomauuyu  XonomwibHHUKOB. (CBolicTBa
M30JISIIUOHHBIX MAaTEPUAIIOB.

43. Tennou3oaAIMOHHbIE KOHCTPYKIIUHM OTpaxacHui. TpeOoBaHUs, MPEAbIBISIEMbIE K H30JISIIHOHHBIM
KOHCTPYKLHUSIM.

44. PacyeT TONIMHBI TEIUION30ISIIMOHHOTO MaTeprala. Y BIaKHEHUE TEIUIOU30JISILIUN XOJIOIUIIbHUKOB U

00pb0a ¢ ITUM SIBIICHUEM.
45. PacyeT TEIIONPUTOKOB B OXJIAJK/IA€MbIE ITOMEIIEHUS.



46. Pacuer TemoBOW Harpy3ku Ha KaMepHOe oOopyaoBaHue W Ha Kommpeccop. Ilogmeprkanue
TCMIICPATYPhI U BJIA)KHOCTHU BO31yXa B OXJIAKAACMbIX ITOMCIICHUSAX.

47. IloHsiTEe O PAaBHOBECHOW TEMIIEPAType U OTHOCUTEIHHOMN BIa)KHOCTH BO3yXa.

48. Cxembl XOJOAMJIBHBIX YCTaHOBOK. TpeOoBaHHWs, NpPEIbSBIsSEMbIE K CXEMaM XOJOIMIbHBIX
YCTaHOBOK.

O0pasen Ouiera K IK3aMeHy N0 IMCUMILINHE

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSIHOU TEXHUYECKWU YHUBEPCUTET
KA®EJIPA "TEIJIOTEXHUKA U T'H/JPAB/IUKA"

JucruniamHaa TenmaoxjJagoTexHuKa
Cemectp - 5
I'pynma Th-17, TX-17
buaer Ne 1

1. | TepmoarHamMuuecKkue napaMeTpbl COCTOSHMS. YIENbHbIH 00BEM, MIOTHOCTh, JaBICHHE,
Temneparypa (abcoaroTHas TepMoIuHaMuyeckas mkana temneparyp (KensBuna, Lenbcus).

2. | Onpenenenne napameTpoB BOJbI M napa. PV-nuarpamma BoasiHOro napa.

3. | OcHoBbl Teopuu oaoousi. OcHOBBI Teopuu nooous. [loHsTHe 0 MeTONEe aHaTH3a
pa3MepHocTeit Teopun noaoous. Kpurepuansubie ypaBHeHUs. OU3UUYECKUI CMBICIT OCHOBHBIX
KPUTEPHUEB MO00MS.

4. | TermooOMeH uznyuenueM. TermnoBoi OanaHc ayuucToro Teriooomena. 3akon Credana-
Bonbiimana. AGCOTIOTHO YepHOE TETIO.

3aB. kadempoii
«TennorexHuka U TUAPABIUKA P.A-B. Typnyes

(I)OpMI)I KOHTPOJAA

1. Texkymuii KOHTPOJb (BKJIIOYAET B ce€0sl BBICTYIUICHHUS U JOKJIA(bl HA CEMHHAPAX, a TAKXKE BBHIIIOJHEHUE
IPAaKTUYECKUX MUCbMEHHBIX 3aJJaHUI U peIleHUe 33134 B X0JIe CEMMHAPCKOI0 3aHsTHUs, L1eJIb KOTOPBIX -
(dopMHpOBaHUE Y CTY/ICHTA MPAKTHUYECKUX HABBIKOB).

2. Jlns Tekymiero KOHTPOJS YCIIEBA€MOCTH HCHOJBb3YIOTCA TECThl, KOHTPOJIbBHBIE OMPOCHl U PabOTHI,
OLIGHKM IO KOHTPOJbHBIM HenensM. Hamboisiee ycmeBalomMM CTyJIEHTaM Ipeaaraercs MpUMepHas
TeMaThKa pedepaToB MO OCHOBHBIM pa3feiaM AMCLUUIUINH, JKEIAaTelNbHO IO TeMaTHKe OaKalaBPCKUX
pabot. OneHka 3a BBIIOJHEHHBIN pedepar, NOJTydeHHas! B pe3yabTaTe coOeceoBaHusl, ABISETCS OJHON
U3 TJIaBHBIX COCTaBIISIIOIIMX OLIEHKH Ha 3a4eTe U 3K3aMeHe.

[TpomexxyTOUHBIN KOHTPOJIb (COCTOUT B moArotoBke, PI'P mo ycBoenuto marepuana, mpu OTCYTCTBHH B
yueObnom miane PI'P, Beimaercs oOnerdeHHsiii BapuanT (o cpaBHeHuto ¢ PI'P) momamnero 3amanus -
UTP, a Takxe pedepar (¢ mOArOTOBKOU Ipe3eHTauu 12-15 cTp. crnaiiioB U UX 3aIIKTa).

3. UToroBbIii KOHTPOJIb (CaMOCTOSITETLHON pPaOOTHI), CKIAABIBACTCS W3 CYMMApHOTO  pe3yjbTaTa
0aJUIbHOM OIIEHKM MUCBMEHHBIX IPOBEPOYHBIX PadoT, (Oamabl BBICTABISAIOTCS B COOTBETCTBUHU C
peraaMeHToM) M paboThl HAa MPAKTHUECKUX 3aHATUAX (BBICTYIUIEHMs, JOKJIAabl, YydacTue B
OOCYXXICHHUAX U JeNoBbIX wurpax), 3amura PI'P, UTP wunm pedeparta, Brmoyaromuid B ceOs
cobeceoBaHME 1O TEOPETUUYECKUM BOIIPOCAM.



KpuTtepun onieHKH 3HAHUH CTY/IEHTOB Ha 3a4eTe

OneHka «3a4TeHO0» BBICTABIISETCS CTYACHTY, KOTOPBII

- MPOYHO YCBOWJI IPEyCMOTPEHHBIN MPOTpaMMHBIN MaTepuan,

- IPaBUJIHHO, APTYMEHTHUPOBAHO OTBETUJI Ha BCE BOMPOCHI, C IPUBEICHUEM ITPUMEPOB;

- MOKa3all TyO0OKHe CUCTeMAaTU3UPOBAHHBIC 3HAHUS, BIAICET IPUEMaMU PACCYXKICHUS U COIOCTABIISICT
MaTepuai U3 pa3HbIX UCTOYHUKOB: TEOPUIO CBS3BIBACT C MPAKTUKOH, IPYTUMH TeMaMU JaHHOTO Kypca,
JIPYTUX U3y4aeMbIX MIPEIMETOB

- 0e3 omMOOK BBIMOIHUI MPAKTUYECKOE 3a/1aHHUE.

OO0s13aTeNIBHBIM YCIIOBHEM BBICTABJICHHON OILIGHKH SIBIIICTCS MPaBHUIIbHAS PEeYb B OBICTPOM WIIH
YMEPEHHOM TEMIIE.

JIOTIOTHUTENBHBIM YCIOBUEM MOJIYYEHUS! OLICHKH «3aYTE€HO» MOTYT CTaTh XOPOUIUE YCIEXU MPHU
BBIMIOJTHEHUH CAMOCTOSTEIbHOM U pacdyeTHO-rpaguueckoil paboThl, CUCTEMAaTUYEeCKasi akTUBHasl paboTta
HAa JIA0OPATOPHBIX 3aHATHUSX.

OueHkKa «He 3a4TEeHO» BBICTABIISIETCSA CTYAEHTY, KOTOpbIM He crapaBuiica ¢ 50% BOMpOCOB U
3a/laHuii OmiieTa, B OTBETaX Ha JPYTHE BOMPOCHI JOMYCTUI CYIIECTBEHHBIC OMMUOKH. He MOXKeT OTBETHUTH
Ha JIONOJTHUTEIIbHBIE BOIIPOCHI, IPEII0KEHHBIE ITPETIoAaBaTeeM.

OrneHnBaeTCsl KAYeCTBO YCTHOM M MUCHMEHHOW pedd, KaK M MPU BBHICTABICHUU IMOJOXKHUTEIHLHOM
OLICHKH.

Kputepuu oneHky 3HAHUH CTY/JA€HTAa HA IK3aMeHe

Ouenka «OTJIUYHO» BBICTABIISIETCS CTYJEHTY, MOKa3aBILIEMY BCECTOPOHHHUE,
CUCTEeMAaTU3UPOBAHHBIC, TIIYOOKHE 3HAHWUS y4eOHOW MpOTrpamMMbl NUCHHUIUIMHBI U yMEHUE YBEPEHHO
NPUMEHSTh UX Ha MPAKTHKE MPU PEUICHUH KOHKPETHBIX 3a/1a4, CBOOOJHOE U MpaBUIbHOE 00OCHOBAaHUE
IIPUHSATHIX PELICHUM.

OueHka «XOpoIO0» - BHICTABIISAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepuai, TPaMOTHO U IO
CYILIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh MOJyUYECHHbIE 3HAHUSl HA MPAKTHKE, HO JOIYCKAeT B OTBETE
WIM B pEUIeHUH 3aJad HEKOTOphle HETOYHOCTH, KOTOpblE MOMKET YCTPAaHUTh C IOMOIIBIO
JIOTIOJTHUTEIBHBIX BOIIPOCOB MPENOAaBaTEI.

OueHka «yI0BJETBOPHUTEIbHO» - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBIA XapakTep 3HAHWM, HEIOCTATOYHO MpPaBWIbHBIE (QOPMYITHPOBKH 0a30BBIX IOHSATHUH,
HapYIICHUS JJIOTUYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHUH TPOrPaMMHOT0 MaTepHalia, Ho IPH 3TOM OH
BJIQJICET OCHOBHBIMH pa3jiejaMu Y4eOHOI mporpamMmbl, HEOOXOIUMBIMH JUTsSl TadbHEHIIEro 0Oy4eHUs U
MO’KET MPUMEHATH MOJy4YE€HHBIE 3HAHUSI 110 00pa3ily B CTAHIAPTHOM CUTYaIUH.

OueHka «HEY/IO0BJIETBOPUTEIBLHO» - BBICTABISICTCS CTYISHTY, KOTOPBIM HE 3HAET OobIieit
4acTH OCHOBHOT'O COJIepKaHUsl y4eOHOIl mporpamMmbl AMCUUILIMHBL, JONYyCKaeT IpyOble OMIMOKH B
(dbopMyTUpPOBKaX OCHOBHBIX MOHSTUN AUCIUILIMHBI M HE YMEET UCIOIb30BaTh MOTYYCHHBIC 3HAHUS MPHU
pELICHUH TUTIOBBIX MPAKTUYECKUX 3a]1ay.

8. YueOHOo-MeTOAMYeCKOe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI
a) OCHOBHasI JIUTEpPaTypa

a. Huxutun B.A.Jlekiun no TeninoTexHuke [ DNeKTPOHHBINA pecypc|: KOHCIEKT KN/ —
DJNEeKTPOH. TEKCTOBBIE aHHbIe.— OpeHOypr: OpeHOyprckuil rocy1apcTBEHHBI YHUBEPCUTET,
OBbC ACB, 2011.— 532 c.— Pexum pocryna: http://www.iprbookshop.ru/21604.html.— 5bC
«IPRbooks»

1. Kyaunos U.B. Teopernueckre ocHOBBI TerioTeXHUKU. YacTe I. Tepmoarnamuka [ DneKTpOHHBIN
pecypc]: yuebnoe nmocodue/ Kynunos 1.B., Ctedantok E.B.— DIeKTpoH. TEKCTOBbIE TaHHBIC.—
Camapa: CaMapcKuii roCy1IapCTBEHHbBI apXUTEKTYPHO-CTPOUTENbHBIA YHUBEpCUTET, DBC ACB,
2013.— 172 ¢.— Pexum pocryna: http://www.iprbookshop.ru/22626.html.— 3BC
«IPRbooks»bC «IPRbooks»

2. AreeB M.A. TemiomaccooOMeHHBIE TIPOLIECCH M YCTAHOBKU HMPOMBIIIJICHHON TEIIOTEXHUKH
[DnekTpoHHBIH pecypc]: yueOHoe mocodue sl CTYJEHTOB BY30B, 00yJarOmnuXCs 10
Hanpasnenuio 13.03.01 «TermnosHepreTrka v TEIIOTEXHUKA» BceX Gpopm oOydeHwus/ Arees
M.A., Mpakun A.H.— DnektpoH. TekcToBble faHHble.— CapatoB: Aii [Iu Op Menua, 2018.—
229 c.— Pexum gocrtyna: http://www.iprbookshop.ru/70284.html.— DbC «IPRbooks»



. KynunoB U.B. Teoperndeckue ocHOBBI TeruioTeXHUKU. YacTe 1. Tepmoarnamuka [ DneKTpOHHBIN

pecypc]: yuebnoe nmocodue/ Kynunos U.B., Ctedantok E.B.— DaeKTpoH. TEKCTOBbIE TaHHBIC.—
Camapa: CaMapcKkuii roCy1apCTBEHHbBI apXUTEKTYPHO-CTPOUTENbHBINA YHUBEpCUTET, DBC ACB,
2013.— 172 ¢.— Pexum npocryna: http://www.iprbookshop.ru/22626.html.— 3BC
«IPRbooks»bC «IPRbooks»

. Heprorun B.B. TernnmomaccooOMeH [DnekTpoHHBIN pecypc]: yuebHoe mocobue/ eprorun B.B.,

Bacunbes B.®., Yisamesa B.M.— DnektpoH. TekcToBbie nanubie.— CII10.: CankT-
[leTepOyprckuii rocynapcTBeHHBINH apXUTEKTYpHO-CTpOUTENbHBIN yHUBepcuteT, ObC ACB,
2016.— 244 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/74378 . html.— 3BC «IPRbooks»

. Manas D.M. Texnuyeckas TEIUIOTEXHHUKA [ DJIEKTPOHHBIN pecypc]: yuebHoe nocobue/ Manas

9.M., 'onukos J[.B.— DnektpoH. TekcToBble AaHHbIe.— CapaToB: CapaTOBCKUA
roCy1apCTBEHHBIN TeXHUYecKuil yHuBepcuteT uMenu FO.A. I'arapuna, ObC ACB, 2014.— 90
c.— Pexum nocryna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

[BerkoB O.b. Teopernueckre OCHOBBI TEIJIO- U XJIAA0TEXHUKH. OCHOBBI TEPMOJIMHAMUKHU U
TerIoMaccorepeHoca [ JIeKTpOHHBINA pecypc]: yaeOHo-meToauueckoe mocodue/ [letkos O.b.,
JlaniteB FO.A.— DnextpoH. TekcroBble nanHble.— CII0.: YauBepcuter UTMO, UacTUTYyT
xoJyiofa u ouorexnosorui, 2015.— 54 c.— Pexum gocryna:
http://www.iprbookshop.ru/68171.html.— DBC «IPRbooks»

. Manas D.M. Texaudeckasi TEIIIOTEXHUKA [ DIEKTPOHHBIN pecypc|: yueOHoe mocobue/ Maas

O.M., l'onukos JI.B.— DnextpoH. TekcToBble AaHHble.— CapaToB: CapaToBCKHiA
rocynapCcTBEHHbIA TeXHUUeCKU yHuBepcutet umenu 0. A. INarapuna, ObC ACB, 2014.— 90
c.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— 2BC «IPRbooks»

. I'puropreB b.A. TermomaccooOMeH [ DNeKTpOHHBIN pecypc|: yueOHUK 171 By30B/ [ puropben

Bb.A., lIseTkoB @.D.— DneKTpoH. TEKCTOBBIE JaHHble.— M.: M3natensckuii tjom MOU, 2011.—
560 c.— Pexxum pocryna: http://www.iprbookshop.ru/33157.html.— 9BC «IPRbooks»

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1.

AwmupxanoB JI.I'. Teronepenaua [ DneKTpOHHEIN pecypc]: yaeOHoe mocooue/ AMIUPXaHOB
J.I'.— DnexTpoH. TekcToBbie naHHble.— Ka3zanb: KazaHckuii HallMOHAIBHBIN
UCCIIE0BATENbCKUN TEXHONOrMUecKuid yHuBepeutet, 2008.— 119 c.— Pexum nocryna:
http://www.iprbookshop.ru/63482.html.— 3BC «IPRbooks»

Hemenok C.JI. TeriooOMeH U ruipaBIndecKoe CONPOTHUBIICHHE B TPyOax M KaHasax
[DnexTponHbIi pecypc]: yaeoHoe nmocodue/ Jlemenok C.JI.— DIEKTPOH. TEKCTOBBIC JaHHBIC.—
Cankr-IlerepOypr: Crpara, 2018.— 306 c.— Pexum goctyna:
http://www.iprbookshop.ru/88774.html.— 3BC «IPRbooks»

Xakum3saoB U.D. TemnocHa0xkeHne ¢ OCHOBAMU TETUIOTEXHUKH [ DJIEKTPOHHBIN pecypc]:
yaeOHoe nmocodue/ XakumzsiHoB N.®., Cadun P.P., Bopounn A.E.— DnekTpoH. TEKCTOBbBIE
nmaunble.— Kazann: Kasanckui HallMoHaIbHBIN HCCIIEA0BATEILCKUNA TEXHOJIOTHUECKUI
yauBepcuteT, 2016.— 132 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/79560.html.— 3BC
«IPRbooks»

PerxkoB C.B. OcHOBBI TemiiooOMeHa [ DIEKTPOHHBIN pecypc]: yueOHOoe mocodue 1mo Kypey
«Teopus TeruiomaccooomMenay/ PerkkoB C.B.— DnekTpoH. TekcToBble JaHHbIE.— M.:
MOCKOBCKHMH TOCYapCTBEHHBIN TeXHUUYECKU yHUBepcuTeT nMeHu H.O. baymana, 2007.— 80
c.— Pexxum nocryma: http://www.iprbookshop.ru/31144.html.— 9BC «IPRbooks»

MeTop! pelieHus 3aa4 TerioMaccorneperoca. TemnonpoBogHoCTh U AUPPy3us B
HETOABIKHOU cpezie [ DneKTpoHHBIN pecypc]: yuebnoe nmocodue/ B.1. Konosanos [u ap.].—
DIIEKTPOH. TEKCTOBbIE TaHHbIe.— TaMO00B: TaMOOBCKHIA TOCYTaPCTBEHHBIN TEXHUUECKHUI
yausepcuteT, ObC ACB, 2012.— 81 c.— Pexum nocryna:
http://www.iprbookshop.ru/64112.html.— 3BC «IPRbooks»

P.A-B. Typnyes, M.3. ManaeBa Metoanueckue ykazanusi// OCHOBHbIE 3aKOHBI TEIUIOOOMEHA.
[THU.- 2005, 25 c.



7. X.A.Hcaes, A.A. Enbmyp3aeB Meroanueckue ykazanus //TennoBoii pacdyeT maporeHeparopa.-
I'THH, 2002, 21 c.

8. Typnyes P.A-B., Maromagosa M.X. Pemenue TUMOBBIX 3a7a4 MO Mpolieccam TerIonepeaadu. -
Merton. pekoMm. U3n. I'THU 2007 r.

B) IPOrpaMMHOE H KOMMYHHKAIMOHHOE o0ecreyeHue

1. DNEKTPOHHBII KOHCHEKT JIEKIUH M 3IIEKTPOHHO-O0YYAIOMIMH KOMIUIEKC 110 JUCHHUIUINHE
«TemnoxiagoTeXHUKa

2. TecTbl V11 KOMIBIOTEPHOT'O TECTUPOBAHUS CTYICHTOB

r) UuTtepHer pecypc - www.gstou.ru snekTpoHHas Oubmmoreka IbC «IPRbooksy,
«KoHCYIBTaHT CTyIEHTaY.

HNurepHer-pecypenl «TennoxiagoTexXHUKa»
thermophysics.rusmodules.php?name=PagesAd&pa...pid...
book-pdf.org>physics/file6014.html
fondknig.comymain...termodinamika i teploperedacha...
eknigi.org>nauka i...termodinamika-i-teploperedacha...
msmakarov.narod.rurhtml/ctheme.html
teplotexnika.ucoz.ruyload/1
techliter.ruy...lekcii/termodinamika. . .teploperedacha. ..
termopower.rurtehnicheskaya-literatura/126-lekcii. ..
booksgid.comy...tekhnicheskaja-termodinamika-i.html

0. | eknigi.orgynauka i...termodinamika-i-teploperedacha...
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9. MaTepuaibHO-TeXHHYECKOe o0ecreyeHne JUCIUILTUHbI
1. Knacc ¢ mepcoHanbHBIMH KOMITBIOTEpAMH JIJISl IPOBEACHUS BUPTYaIbHBIX JTa00PaTOPHBIX PaboT
U IPAKTUYECKUX 3aHITHUM.

TepmoauHaMHKa M TeIJIOTeXHUKA (Haganuue obopynosanus u TCO)

1 Jlaboparopuslii komruieke "Temnonepenava npu kousekuu u 0o6ayse" TIIK-010-9JIP-01
(9 mabopatopHbIX padoT)

2 VYuebHo-nabopaTopHblil KoMmiieke «TermmoooMeHHuKH» (4 1a60paTOPHBIX PaObOTHI)

3 BuptyansHbiil nporpaMMHBIii 1abopatopHslii komrieke "Temmorexnuka" (6 mabop.
pabor)

Buptyaneubiii yaeOHbIN KoMILIIEKC «TenoBble 2IeKTPOCTaHIIUN

5 KoMILIeKT m1aKkaToB 560x800 my, N300pakeHNe HAHECEHO HA MJIACTUKOBYIO OCHOBY TOJIIUHON 4 MM
u pazmepoM 560x800 mm. M300paskenne odagaeT BOJIOCTORKUMH CBOicTBaMH. KaxIblii mtakaT nmeer
9JIEMEHTHI KPEIJIEHUsI K CTEHE.

5.1 | Texuunueckas repmoarHamuka (16 mr.)

5.2 «Terutomaccoodmen» 16 mir.

6 3.JIeKTp0HHLIe MJIAKAThI JleMOHCTpalMOHHBIC KOMIUICKCHI Ha 6a3e MyJIbTHMEINA-IPOCKTOPa (KOMILICKT
JIEKTPOHHBIX Tu1akaToB Ha CD, MmyneTumenua-npoekrop BENQ, HOyTOYK, 3kpan 1,5x1,5 m):):

a. Texaudeckas TepmoauHamuka (86 mr.)

0. TemmomaccooOmen (122 mT.)
IIpe3enTaunu:

1 Teronepenaya

2 TernnoBble 1 aTOMHBIE JIEKTPOCTAHIUN

3 JIBurarenn BHYTPEHHETO CTOPaHUsI

4 DU3UKO-XUMHUYECKUE OCHOBBI COBPEMEHHON SHEPIreTUKHU

5 DHeprocOepeXeHHE U €€ PoJIb B )KM3HU obmecTBa (52 ciaiiion);



http://www.gstou.ru/
http://www.thermophysics.ru/
http://www.thermophysics.ru/modules.php?name=PagesAd&pa=showpage&pid=17
http://book-pdf.org/
http://book-pdf.org/physics/file6014.html
http://fondknig.com/
http://fondknig.com/main/60714-tekhnicheskaja_termodinamika_i_teploperedacha_kurs_lekcijj.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html
http://msmakarov.narod.ru/
http://msmakarov.narod.ru/html/ctheme.html
http://teplotexnika.ucoz.ru/
http://teplotexnika.ucoz.ru/load/1
http://techliter.ru/
http://techliter.ru/load/uchebniki_posobya_lekcii/termodinamika_teplotekhnika/termodinamika_i_teploperedacha_bolgarskij_a_v_mukhachev_g_a_shhukin_v_k/68-1-0-147
http://termopower.ru/
http://termopower.ru/tehnicheskaya-literatura/126-lekcii-po-termodinamike.html
http://www.booksgid.com/
http://www.booksgid.com/other/19193-tekhnicheskaja-termodinamika-i.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html

Meponpusitus o sHeprodhPeKTUBHOCTH U dHEprocoepexenuto (20 cnaioB);

Oco0eHHOCTH peanu3aluy IporpaMM SHEProCOCPEKESHHSI U SHEPTETHIESCKON
s dexTuBHOCTH U151 OFOKETHBIX opranu3anuii (9cnaiinon);

Oueprobanancel TOP ux cocrosinue n knaccuduxanms (11 cnaiinon);

PacuerHbIil aHanmM3 SHEPreTHUECKUX MOTOKOB 1 OanancoB (11 cnaiinos)




CocTraBuTellb:

Crapiumii npenonaBarens kadeapol
«TennoTexHuka U rUApPaBIUKaY

COI'JIACOBAHO:

3aB. BeITycKaromei kadeapoit
«TeXHOIOrus MPOAYKTOB MUTAHUS
1 OpOIUIIBHBIX IIPOU3BOCTB

3aB. kadeapoi
«TemIoTexHuKa U rUIpaBInKay

YMP

Hupextop /.

-
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/A.A. Enbmyp3aes /

/b. A. Jl)xamanauHona /

/ P.A-B. Typnyes /

/ M.A. MaromaeBa/
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