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1. Hean u 3aga4y JTUCHUILIMHBI

Hensto mnpenomaBaHus AUCHMIUIMHBL «TemaoTexHUMKAa M XJIaJOTEXHUKa» SBISAETCS OCBOEHUE
OCHOBHBIX 3aKOHOB TEPMOAMHAMHUKH, W3Y4YE€HHE TEPMOJMHAMUYECKHUX IPOLIECCOB OOpPAaTUMBIX H
HEOOpaTHUMBIX CTAllMOHAPHBIX W HECTaUMOHApHBIX. OCHOBHBIE TEPMOAMHAMHYECKUE MPOIECCHl B
uaeanbHbIX ra3oB. OCBOGHHE OCHOBHBIX 3aKOHOMEPHOCTEH TEUeHHs Traza B comiax U Jauddysopax
N3yueHrne TepMOIMHAMHYECKUX LMUKIOB PA3JIMUHBIX IPOLECCOB M CHUCTEM IPUHLHUIIOB JCHCTBUS U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH Temjao- M IaporeHepaTopos, TpaHC(OPMATOPOB  TEIUIOTHI,
XOJOAWIBPHUKOB M XOJOJWJIBHBIX  MAalIMH,  TEIJIOOOMEHHBIX  ammaparoB M  YCTPOWCTB,
TEIIOMACCOOOMEHHBIX IPOLECCOB IMPOUCXOASIIMX B pa3IMYHOIO poJia TEIUIOBBIX YCTaHOBOK U
OTIENBHBIX XUMHUYECKUX peakTopax. OCBOCHHE OCHOBHBIX 3aKOHOB TEIUIOQU3UKUA U TEIJIOTEXHUKH,
METO/IOB IOJyYeHHUs, TpeoOpa3oBaHus, NepeJadyl U UCIOIb30BAHUS TEIUIOTHI, IPUHIMIIOB ACUCTBUS U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEmjIo- M MaporeHepaTopos, TpaHc(hOpMaTOpOB  TEIUIOTHI,
XOJOAWIBHUKOB M XOJOJWIBHBIX  MAallMH, TEIVIOOOMEHHBIX  ammaparoB M  YCTPOWCTB,
TEIIOMAaCCOOOMEHHBIX MPOLIECCOB MPOUCXOSAIINX B PA3IMYHOTO POJIa TEIUIOBBIX YCTAHOBOK, OTIEIBHBIX
30aHUSX M coopykeHMAX. O3HaKOMJIEHHE CTYAEHTOB C OCHOBHBIMM Ipo0JieMaM TEIUIOTEXHUKU U
TEIIOMAacCOOMEHa, € TeMIO(QU3NYECKUMH TpOlecCaMd W TOATOTOBUTH CTYACHTOB K H3YUEHUIO
CIELKYPCOB, paC4eTy MPOEKTOB U BBIIIOJHEHUIO HHANBUAYAIBHOTO IIPAKTUKYMA.

3agaveil M3y4yeHHMsl Kypca SBISETCS MOJATOTOBKA BBICOKOKBAIM(UIIMPOBAHHOTO CHEIMAJINCTA,
BJIAJICIOLEr0 HABBIKAMU I'PAMOTHOI'O PYKOBOZCTBA MPOCKTUPOBAHUEM U DKCIUTyaTallUe COBPEMEHHOIO
IIPOM3BOJICTBA, CTPOMTEIBCTBA 3JAaHUM W COOPYKEHHH MpPEICTAaBISIONIET0 CO0OW COBOKYIMHOCTb
TEXHOJOTMYECKMX W  TEIUIOBBIX IIPOLIECCOB W COOTBETCTBYIOILIETO  TEXHOJOTHYECKOTO u
TEIIO3HEPreTHYECKOro obopynoBanusa. B 3agaun u3ydyeHHs] AUCHUILIMHBI BXOJUT TAKXKE: OBJIAJCHUE
CTYJCHTAMH AHAJIMTUYECKMX METONOB PEIIEHUS 3aJad TEIJIONPOBOJHOCTU NP Pa3JINYHBIX TPAaHUYHBIX
YCIOBUAX, TEOpUeH NOJ00Ms M €€ HCIOJIb30BaHMEM Ui OINHMCAHUS MPOIECCOB KOHBEKTHBHOTO
TEIUIONEPEHOCa, METOJJaMH pacdeTa CI0KHOIO TeII00OMEHa, B TOM YUCIIe ITPU U3MEHEHUHU arperaTHOro
COCTOSIHMSI ~ BEILECTBA; O3HAKOMJICHME C YCTPOMCTBOM U  IIPOLECCAMHU, IMPOUCXONAIIMMHU B
CBEPXTEIJIONPOBOJIHBIX TEIUIONEPENAIOUINX YCTPOMCTBaX - TEIJIOBBIX TpybaX, TenI000MEeHHBIMU
amnmapaTtaMi, UX pacueToM, TeMJI000MEHOM B pa3jIMYHOrO poja peakropax. B JmeKkiumoHHOM Kypce, Ha
NPAaKTUYECKUX 3aHATHAX M JIAOOPaTOPHOM NPAKTUKyME MHOIO BHHMMAaHUS yAenseTcsd (pU3HUecKuM
acrieKTaM TEOpHHM  TEIUIOOOMEHa, pacCMaTpUBAIOTCS BaKHbIE M MHTEPECHBIE  IMPHKJIAIHbIC
TerI0pU3NIECCKUE 3aa4H.

2. MecTO IMCHMILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

y‘IGGHa}I AUCHUITIINHA «TemnorexHuka u XJIaJOTEXHUKA» OTHOCHUTCA K O6H3&T€HBHOI>'I qacTu B
yaeOnoM mmiane OIl wanpaemenwmss 19.03.02 «IIpoaykTel NMHUTaHWS W3 PACTUTEIBLHOTO CHIPHbS» U
npeaycMoTpCHa i1 U3y4YCHHUA B IIATOM CEMCECTPC. B TCOPCTUKO-MECTOAOJIOTHYCCKOM U IMPAKTUYCCKOM
HanpaBJIEHUM OHA TECHO CBsi3aHAa CO  CJICAYIOUIMMH  AUCHMIUIMHAMH  y4eOHOro  IUIaHa:
Pecypcocbeperatomye TEeXHOJOTHH MHUIIEBOTO IMPOU3BOACTBA, CHCTEMBI YIPaBIEHUS KaueCTBOM,
(HACCP), IlpoekTupoBanrie KOMOMHHUPOBAHHBIX MPOAYKTOB MUTAHUS U JP.



3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUSl MO AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX C
HHIUKATOPAMHM JT0CTUKeHUs1 KomneTeHuuni (Tabmmma 1)

Taoauna 1

IL1anupyemsle
Koa mo ®1'0OC NHauKaTOpHI JOCTHKEHUSA pe3yJbTaTbl 00y4eHHs 10
aucuunanne (3YB)

Ob6menpodeccnoHalbHbIE

OIIK -2. Criocoben OIIK-2.1 Binaneer 6a30BeIMU 3uare:

MIPUMEHATH OCHOBHBIE 3HaHUSAMH B 00J1aCTH OCHOBHBIC 3aKOHEI 1 paCHCTHBIC
COOTHOIICHUA TCPMOANHAMUKHA 1

3aKOHBI H METO/IbI dbyHIaMEHTAIBHBIX Pa3eiioB _

o TCIIonepeaaiu;
WCCJICJIOBAaHUH €CTECTBEHHBIX | MATEMATHKH, PU3UKH, XHMHUH, HA3HAYCHHE, COCTABEL M CBONCTRA
HayK JJIs pelIeHus 3aaa4 OMOXMMUHU 1 MUKPOOHOJIOTHH B pabovKX TeN TEIIOBbIX JBUraTeNel
npo¢eCcCuOHATBHON 00BbeMe, HEOOXOAUMOM JIJIT OCBOCHHS | Y XOJOJHUIBHBIX MAIIKH;
JEATEIIbHOCTH bU3UYECKUX, XUMHUYECKHUX, OCHOBBI ONPCACICHIA

TEPMOANHAMUYICCKUX 1
OMOXHMUYECKHX, .

TCHHO(I)I/ISI/I‘ICCKI/IX CBOHCTB I'a30B,
OMOTEXHOJIOTHIECKHX, JKHIKOCTEH 1 TBEPIBIX TEIT;
TeHJIO(i)I/ISI/I‘IeCKI/IX 51 TIPUHITAIIET PaOOTHI
MHUKPOOHOJIOTUYECKUX OCHOB IIPU TCTLIOSHEPT €THICCKUX H

MIPOM3BO/ICTBE MHIIEBHIX MTPOYKTOB. TeMI00OMEHHBIX YCTAHOBOK;
Ymern:

pacCUUTHIBATh U aHAJIU3UPOBATH
TCPMOJANMHAMHNYCCKUE IPOLICCCHI B
JHEPrOTEXHOJOTHYSCKOM
o6opynoBaHuy;

paccUuTHIBATH U AaHATU3UPOBATH
TEeMIIEPaTYPHBIE PEIKUMbI CHCTEM U
00opynoBaHus mepepadboTKu
YIJIEBOIOPO/IOB;

YMETh MOJIb30BATHCS
TEPMOIMHAMUYECKUMHU CXEMaMH,
JuarpaMMamH, TpapuKaMy U
TabIUIIAMH TETIO(QU3NIECKUX
CBOWCTB BEIIECTB U T'a30B
MPOBOJIUTH TEPMOANHAMHUYUECKHI
aHaJIM3 MPOLIECCOB;

OTIPEIeTIATh SKCEPTHIO TIOTOKA
pabouero Tena;

OTPEJICTIATh TEPMOIHHAMHYECKYIO
3(h(HEeKTHBHOCTD LUKIOB
TEIJIOCHJIOBBIX YCTAHOBOK;
Baapers:

HaBbIKaMU pabOThI C OCHOBHBIMHU
POCCHICKMMU U 3apyOeKHBIMH
npubdopaMu IS OnpeieeHHs
TEPMOJIMHAMUYECKUX H
TerI0(U3NIECKUX CBONCTB Ta30B,
KHUJIKOCTEU M TBEP/BIX TElT;
METOAUKAMHU COCTABJIICHUA
OHEPIreTUYCCKNUX U TECIIJIOBBIX
0aJlaHCOB PHEPTOTEXHOJIOTHUECKUX
MPOIIECCOB B HE(TEra30Boi
oTpacinu;

METO/IaMH PaCcyueTa TEILIOBBIX
PESKHMOB CHCTEM U 000PYIOBAHHSI.




OIIK-3. Cnocoben
HUCITIOJIb30BAaTh 3HAHUSA
WH)KCHEPHBIX TPOIIECCOB NIPH
peleHun
po¢eCCHOHAIBHBIX 3a1a4 U
OKCILTyaTaliuun
COBPEMEHHOTO
TEXHOJIOTUYECKOT'O
000opyI0BaHUS U IPUOOPOB

OIIK-3.2. Bnageet 3HaHUSIMHA TUIA
OIICHKH COOTBETCTBUS TEXHUUYECKUX
apaMeTpoB TEXHUYECKOTO
00CITy’)KHUBaHUS U PEMOHTA
TEXHOJIOTHYECKOro 000pyA0BaHUs U
MPOLECCOB B OPraHU3alUy MUIIEBOU U
nepepadaThIBAOIICH
MPOMBIIUIEHHOCTH.

3HaTh:

0COOCHHOCTH TEILTOBBIX
MPOLIECCOB
9HEPrOTEXHOJIOTUYECKOTO
o0opynoBaHus;

TIPUHITAITEI PA0OTHI
TEIUIOIHEPTETUICCKUX H
TEIUIOOOMEHHBIX YCTaHOBOK;
OCHOBHBIC 3aKOHOMEPHOCTH
TEYeHHs ra3a B COILIaxX
mddysopax;

O0COOEHHOCTH TETIIIOBBIX
MPOIIECCOB
HEPrOTEXHOJIOTHYECKOTO U
000pyI0BaHUsI.

Ymers:

MPOBOJINTH TEPMOANHAMHUYUECKHE
pacdersl pabo4KX MPOLIECCOB B
TEIJIOCHJIOBBIX YCTAHOBKAX U
JPYTUX TETUIOTEXHUIECKUX
YCTPONCTBAX, MPUMEHSIEMBIX B
oTpaciu;

PACCUUTHIBATh U BHIOMPATH
panroHaIbHbIE CHCTEMBI
TEIIOCHAOKEHMS,
nmpeoOpa3oBaHus U
UCIIONIb30BaHUS SHEPTHH,
palroHaIbHbIE CHCTEMBI
OXJIAXKICHUS U
TEPMOCTATHPOBAHUS
06opynoBaHus, IPUMEHIEMOTO
B OTpaciu;

00pabaThIBaTh pe3yJIbTaThl
W3MEpEHUs] U IIPOU3BOIUTH
pacyeTsl MpoIEeccoB
TEII000MeHa;

NPUMEHSTh yPaBHEHHUS
TEIUIOBOTO pacyera
TEIUIOOOMEHHBIX aIMapaToB.
Baapers:

aHAJIMTUYECKOHN Teopuen
TEIJIONPOBOTHOCTH;

METOJIaMH pacyeTa MpoLecCoB
TEIUIONIePEIadud | TCIUIOOTAYH;
YCIOBHSIMHA OJTHO3HAYHOCTH WU
KpaeBbIMH YCJIOBHUSIMH TIpolecca
TEIIONPOBOJIHOCTH.




4. O0beM IUCHUILTHHBI M BUJAbI y4eOHOH padoThI

Taoauna 2
Bcero CeMmecTpsl
Buj yueOHoit padoThI yacos/3a4.e]. 3 5
101010 300 10010 300

AynuTOpHBIE 3aHATHS (BCEro) 68/1,88 | 12/0,33 68 12
B Tom uncrne:
Jlexuumn 34/0,94 6/0,17 34 6
[IpakTrueckue 3aHATHS
CeMuHapbl
JlabopaTopubie pabOThI 34/0,94 6/0,17 34 6
CamocrosiTesbHasi pabora (Bcero) 40/1,11 96/2,66 40/1,2 96/2,66
B Tom umncne:
Kypcogas pabora (mpoekT)
PacuerHo-rpaduueckue padboThI
TP
Pedepats 8/0,22 24/0,7 8 24
Jokmnaast
H(unu) opyaue 6udvl camocmosmenvHol pabomol.
IToaroroBka Kk 1a00paTOpHBIM paboTam 16/0,45 36/1,0 16 36
[lonroroBka K MpakTUYECKUM 3aHATUSM
[TonroroBka Kk 3adery 16/0,45 36/1,0 16 36
[ToaroroBka Kk 3K3aMeHY
Buja otueTHOCTH 3a4er 3a4yer 3a4yer 3a4er
Obmas Bcero B uacax 108 108 108 108
TPY/10€MKOCTh
M CHHILUTHHBI Bcero B 3a4. exmHUIAX 3 3 3 3




5. Conep:xanue TUCHUIINHBI

5.1 Pazgennl IMCHUILIMHBI U BUABI 3aHATHIA

Taoauna 3
Ne HaumeHoBaHue pa3jieiia Hacer Hacer r[palc‘"i::{]:clmx Beero
JIEKIHOHHBIX J1a60paTOPHBIX qacoB
0/ | AUCHMIUIAHBI 0 ceMecTpam AR samsTHid (ceMuHapCKuX)
3aHATHHA
0P0 | 30 | OPO | 30 | OPO | 30 | OPO | 300
1 OCHOBHBIE IOHATUS U ) )
MOJIOKEHUS TEPMOJIMHAMUKH.
) Tennora n TENI0EMKOCTb rasa. ) )
Buytpennsist sneprus. Pabora. 1 1 )
3 [1epBblii 3aKOH TEPMOJAMHAMUKH. ) 4 6
OHTaIbNMsl. DHTPOIHSIL.
4 BTopoii 3aK0OH TEpMOAVHAMUKH. 7 4 6
Kpyroseie nmponeccel.
TepMoauHaMUYECKHUE TIPOLIECCHI
5 | uaeanbHBIX Ta30B B 3aKPBITHIX 2 2 4
CHCTEMAX 1 1 2
6 Huddepennmanpapie ) )
YpaBHEHUS TEPMOJAMHAMHUKH.
TepMoanHaMuyecKre IpoLEecChl
7 | B peanbpHBIX razax u napax. 2 2
CBOMlCTBa peaJIbHBIX ra30B. 1 ) 3
TepMoauHaMuKa NOTOKA.
8 | Ucreuenue u apoccenupoBaHue 2 4 6
ra3oB M [1apOB.
XosoAuIbHbIE MALTMHBI U
9 | xomnpeccopa. Llukisl 2 4 6
TEIJIOCUJIOBBIX YCTAaHOBOK.
10 | Temnoo6meH. 2 , 4 , 6 5
11 | TemnonpoBoaHOCTE. 2 4 6
12 | KoHTakTHBIN TEmI1000MeH. 2 4 6
13 | KonBekTuBHblIil TemnooOMeH 2 4 6
14 | TemooTmayva. 2 2
Termmonepenayva. CnoxHbIi
15 | remnooGmen. MaccooGuer. 2 1 1 2 2
16 OCHOBBI TEIIOBOTO pacyeTa ) )
TEr1000MEHHBIX aNnapaToB.
XonoaunbHbIE YCTaHOBKH
17 | Cxemsl u pacuetsl | 2 1 2 1
XOJIOIMJIBHBIX Kamep
UTOIo: | 34 6 34 6 68 12




5.2 JlekMOHHBIE 3aHATHSA

Taoauna 4
Ne HaumenoBanue pasjaesa
Conep:xanue pasaena
n/n U CIHUIIINHBI
1 2 3
[Ipeamer TexHUYeckoi TepmoauHaMmuku. [loHsTHe pabodero
Tena. Benuuunsl, ONPENETSAIONINE COCTOSIHUE Ta30B HX
OCHOBHbIE TmapaMmeTpbl. TepMoauHamuyeckass cuUcTeMa U
TEPMOJMHAMHYECKHE TapaMeTphl cocTosiHUs. TeruoTa u pabota
1 OCHOBHBIE IOHATHUSA U Kak QopMmbl nepeaaun SHepruu. HpeanbHble razel M MX
NOJIOKCHUA TCOPMONUHAMHUKH. | OCHOBHBIC 3aKOHBI. OCHOBHOE YpaBHEHME KHHETHYECKOMN
Teopuu razoB. 3akoHbl boing — Mapuorra, ['eii-Jlroccaka,
[Hapnsa. Cmecu uaeanbHbIX ra30B.
Tennora 1 TEMIOEMKOCTD ra3a IpH MOCTOSIHHOM 00bEMe 1
TemioTa 1 TEMIOEMKOCTD MOCTOSTHHOM JIaBJI€HUHM 3aBHCUMOCTH TEIJIOEMKOCTH OT
2 | raza. BHyTpeHHss sHEprusi. TeMneparypsbl. TemnoéMKOCTb ra30BbIX cMeceil. OnpeneneHue
Pabora. BHYTpeHHEH 2Hepruu. Pabora pacmmpenus.
. CymHOCTh epBOTo 3aKOHA TEPMOJIUHAMUKH U €TI0
[TepBblii 3aK0H ym p PMOZL
AQHAINTUYECKOE BBIpAKEHUE. DHTANbNUA. DHTponus. PV-u
3 | TepMOJMHAMUKHU. DHTAJBIIUA.
TS- nuarpaMmsl.
DHTpOIHS.
Bropoii 3akoH N3menenue coctosinus ra3oB. CyIIHOCTh BTOPOTO 3aKOHA
4 | TEPMOTMHAMUKY. Kpyrossie | Tepmonunamuku. TepMoIuHAMUUECKUE ITUKIIBI TETLIOBBIX
MPOLECCHI. MamuH. [lukin KapHo. PerenepaTuBHBIN UK. DKCEprus.
OcHOBHbBIE TEPMOIMHAMUYECKHUE TPOIIECCH B Ta3ax mapax u
TepMoauHamMuyeckue
cmecsx. O0Ire METOIbI UCCIIeIOBAHUSI.
MPOIIECCHI UJICANTbHBIX T'a30B B . . . .
5 N30x0pHbIi, 1300apHBINA, H30TEPMUIECKUN, aqrnabaTHBIN,
3aKpBITHIX CHCTEMaX .
MOJIUTPOIHBIA MPOIIECCHI.
Huddepennmanbaple ypaBHEHUS! BHYTPEHHEH SHEPTHH,
SHTPOINUH, SHTAIBIINU U TETUIOTHI MPU PA3ITUYHBIX
Juddepennmranbabie
6 KOMOHMHAIMUSIX HE3aBUCUMBIX TiepeMeHHbIX P,V,T.
YpaBHEHHUSI TEPMOJAMHAMUKH.
Huddepennmanbpabie ypaBHEHUS TEIIIOEMKOCTH pab0OUnX Tel.
[Tapsl, ocHOBHBIE onipenenenus. BoasHon nap. [Iponeccol
b
napoo6pazoBanus B PV- u TS- nuarpammax. OcHOBHBIE
TepMmoanHaMuuecKue
XapaKTePUCTUKHU BIAKHOTO Bo3ayxa. [lonstue 06 ypaBHeHUE
MPOLIECCHI B pealIbHBIX ra3ax .
7 . Bynkanosuya-Hosukosa n boromo6osa-Maiiepa.
u napax. CBoicTBa peabHbIX
308 Brnaroconepkanue, abCoMIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.
) H-d nuarpamma BiaxHOTO BO3ayXa.
VYpaBHeHHE TMEpBOro 3aKOHA TEPMOAMHAMMUKHM [UIsl IOTOKA.
Pacuer mporecca ucTedeHUus BOISHOTO Iapa C MOMOIIbI0 h-s
Tepmoannamuka IIOTOKA. | nuarpamm. JIeHCTBUTEIBHBIA TIPOIECC MCTCYCHHUS Ta30B H
2 Hcreuenue 1 | mapoB. OCHOBHBIC 3aKOHOMEPHOCTH TEUCHHS ra3a B COIUIAX H
APOCCEINPOBAHUE  Ta30B U | mudyysopax. JlpoccemupoBanue ra3oB U mapoB. IlonsTue 00
11apoB. apdexre Jxoyns-Tomcona.  TepmoaumHaMuyeckuid aHaIu3
IPOLIECCOB B KOMIpeccopax KilaccuPUKamuss M HPUHLHUI
JEHCTBHUS KOMIIPECCOPOB. DKCEPrusi MOTOKA pabouero Tena.




2

3

XO0J0IUIBHBIE MAIIVHBI U
KOMIIpeccopa.

KBl TEMIOCHIIOBBIX
YCTaHOBOK.

Tepmoaunamudeckas >(QQPEKTUBHOCTh LUKIOB. MieanbHble
OUKIbl.  [{MKIBI  MOPIIHEBBIX  JBUTATENIEd  BHYTPEHHEIO
cropanus. CpaBHUTENbHBIM  aHAJINW3  TEPMOJUHAMHYECKHX
UKJIOB. [{MKIIBI ra30TypOUHHBIX U NAPOTYPOUHHBIX YCTaHOBOK.
Huknet Kapno u PeHkuHa 18 HachIIEHHOrO  mapa
PerenepartuBnbie mukibel. O6parasiii nuka C. KapHo.

10

TeruiooOMeH.

CrnocobObl  mepenaun  TermioTel  OCHOBHBIC — TMOHSTHS U
ompeneneHuss Teopur TertooOMeHa. CrocoObl  mepenadn
TEIIOTHI. CrnoXHEBIT TEIUIOOOMEH. KauecTBeHHEIC
XapaKTEPUCTUKH MTEPEHOCA TETUIOTHI.

11

TermmonpoBOAHOCT.

3aKoH dypse. Koapdpunment TEIIONPOBOAHOCTH.
TermmonpoBOAHOCT OAHOCIOWHOM, MHOTOCIOWHOM, IIJIOCKOU
WIMHAPHUYECKOW M ceprueckoll CTEHOK MPH MOTPAaHHUYHBIX
ycioBusx 1 poma OxiiaxJaeHHe, HarpeBaHUE HEOTPAHUYECHHOM
IUTACTUHBI, IWIMHAPA U 11apa MpU IPaHUYHBIX yciaoBusaX 1,2,3
pona.

12

KonTakTHEIN TEII000MEH.

Oco0eHHOCTH Tepeiavur TeTUTOTHI TPU B3aMMHOM KOHTAKTe JBYX
TeI. KonraktHoe TEPMUYECKOE COMPOTHUBJIICHUE.
HecranmonapHsblii mporecc TermionpoBOIHOCTH.

13

KoHBEKTHUBHEBIN TEMI000MEH

OCHOBHOM 3aKOH KOHBEKTHBHOTO TEIUIOOOMEHa. Y paBHCHHE
Hrrorona-Puxmana. Koa¢pduiment tennootnaun.
Huddepennmanpapie ypaBHeHuUs Termooomena: HaBpe-CTokca -
ypaBHEHHE ABMKEHUS BsI3KOM xkunkoctu, Pypre — Kupxroddoa-
ypaBHEHHE TETUIONPOBOAHOCTH IS TIOTOKA IBUXKYLIEICS
xuakoctu. OCHOBBI Teopuu moa00us. OCHOBBI TEOpUHU
nono6us. [TonsiTue o MeToe aHAM3a Pa3MEPHOCTEH TEOPUH
nonobust. Kputepuanbasie ypaBHeHUsI. DU3NUECKHUI CMBICIT
OCHOBHBIX KpUTEPUEB MO100MUS.

14

TenmooTnaua.

Temootnaua npu BHIHYKJIECHHOM JBUKEHUU KUAKOCTH.
Koadpdunuents! Temnooraauun. Temnooraaya npu ecTeCTBEHHON
KOHBEKIIMU. TernooTaaya mpyu M3MEHEHUHU arperaTHoro
COCTOSIHUS BelecTBa. TemnooOMeH npu KOHCHCAIIUH MTapoB.
TennoBoi noTok. IIMOTHOCTE TENMIOBOrO MOTOKA.

TennmooOmen uznyuenueM. TernoBoit 6anaHc Ty4HCTOTO
terroooMeHa. 3akoH Credana-bonpimana. AGCOTIOTHO YepHOE
Tesno. TermnooOMeH H3IydeHHeM CUCTEMBI Tell B aOCOIIOTHO
MPO3pavyHOM cpejie.

15

Teronepenaua.  CrnoxxHbIN
TerrooOmMes. MaccooOMeH.

Temnonepenaua MeXay IBYMsI JKUAKOCTSIMH 4epe3
pa3IeNsIoNIyIo UX CTeHKy. Teronepenaya yepes miocKyro,
MAJTUHAPUYECKYI0, CPepruecKyro 1 OpeOPEHHYIO CTCHKH.
Koaddunuent remnonepenaun. Ternosast uzomnsius. OCHOBEI
MaccooOMeHa

16

OCHOBBI TEIJIOBOI'O pacyera
TEIUIOOOMEHHBIX alaparoB.

Tunbl TeI000MEHHBIX anmaparoB. PacueTHbie ypaBHEHHS.
Bunael TenoBoro pacyera.




XO0J0ANIbHBIE YCTAHOBKH
17 | CxeMsl u pacueTsl
XOJIOMMIIBHBIX KaMep

1 2 3
BBenenue. Kparkue cBeaeHUss U3 HCTOPUU  Pa3BUTHS
XOJOIMIEHON TEXHUKH. XoJI0TUIILHBIE NPEINPUSTHS,

Ha3Ha4YCHHE, KIacCH(UKaus. XapaKTepUCTUKA OXJIAXKIaeMbIX
noMenieHuii. PacueTHble mapaMeTpbl BO3AyXa B KaMmepax.
XonoauibHbIE W KPUOT€HHBIE YCTaHOBKH. TpaHchopMaTopbl
TEIJIOTBHI. Huknsr XOJIOAWIIBHBIX YCTaHOBOK u
tepmoTpancopmaropoB.  Knaccudukanus  XOJOTUIBHBIX
ycTaHOBOK. OmnpelieieHue OCHOBHBIX Pa3MEpPOB OXJIAXKIAEMBIX
MOMEIIEHUN XONOAWIbHUKA. TpeOoBaHUs, MPEAbIBIIEMbIE K
IJIAHUPOBKE XOJIOAWIBbHBIX Npeanpustuil. [Ipomep3anue rpynra
Mo/ XOJOAWIbHUKOM. BiusHHe XapakTepUCTUKU TpyHTa Ha
BBIOOpD CTPOWTENIBHOW H3OJSIIUOHHOW KOHCTPYKIIMHM  TTOJIa
xononuibHUKA. CriocoObI 00orpeBa mouia.

Mzomsamua oximaxkmaeMbIx nomenreHuil. HazHauenune w30
XOJNOAWIbHUKOB.  CBOWMCTBAa  M3OJISILIMOHHBIX ~ MaTEpUaJIOB.
Tennon3oAMOHHBIE KOHCTPYKIIMKM OTpaxkaeHuil. TpeOoBaHusl,
NpEAbSBISIEMbIE K HW30JSLUOHHBIM KOHCTpYKLIMsAM. Pacuer
TOJIIIMHBI  TEIUIOM3OJISILMOHHOTO Marepuana. Y BIaKHEHUE
TEIUIOU3OJISIIIAA  XOJOMILHUKOB B OOph0a C ITHM SIBJICHHEM.
Pacuer TennonpuToKkoB B OXJIaXKIaeMble MOMeIleHHs. Pacder
TEIUIOBOM HAarpy3kd Ha KaMepHOe OOOpyIOBaHHE U Ha
komrpeccop. Ilognepxanue Temmeparyppl M BIQXHOCTH
BO3/lyXxa B  OXJaxaaembix nomeunieHusix. llonstue o
paBHOBECHOW TEMIIEpAaType W OTHOCHTEJIBHON BIIAXKHOCTH
BOo3ayxa. CXeMbl ~ XOJIOAWIIBHBIX  YCTaHOBOK. TpeOoBaHus,
NPEABSBISIEMBIE K CXEMaM XOJIOAWIBHBIX YCTAaHOBOK. (CXeMbI
y3JI0B 000PYIOBaHHSI OTHOCSIIErOCsl K MAITUHHOMY OTJICJICHUIO.
CxeMbl U cnocoObl TOJA4YM XJIaJareHTa B UCHAPUTENbHYIO
cucreMy. KpaTHOCTh uHpKymsiuu xjiaaareHta. Cxemsl ¢
MIPOMEKYTOUHBIM XJIAJJOHOCUTEJIEM. CaoiicTBa
XJIAJOHOCUTENeH, O00MacT TPUMEHEHUS XJIAJOHOCHUTEICH.
[lopkmtoueHne wucnapurTeneil OTKPHITOTO W 3aKpPBITOrO THUIA.
CxeMBl € aKKyMmMyJasTOpOM XoJjloja. BnusHue npumecein K
XJIaJJareHTy Ha paboTy XOJOAWIBbHOM YCTaHOBKH. B3aumuas
pacTBOPUMOCTh Macell W XJIAJareHToB. MaciIOoOTAeIUTEeNH.
MacnooTaeneHue Npu pa3IMdHON PacTBOPUMOCTH Macel |
XJ1aJIar€HTOB.

JlekIMOHHBbIE 3aHATHUS TPOBOJIATCS B (DOpME JIEKIMI ¢ UCTIOIb30BAHUEM JIEMOHCTPALIMOHHBIX CIIAlIOB,

MPE3CHTAlMA W BUJICOPOJTHKOB,

MpUMEHSIOTCST  MH(OpMalMoHHbIe TexHosoruu. [IpoBoguTcs

JEMOHCTpALMs KOHCTPYKLMM DJIEMEHTOB CUCTEM, CXeM. llepedeHb NEMOHCTpUPYEMOro Marepuaia u

caMHU Martepuajibl HNPCACTAaBJICHBI B

®OCax. IIpenycmaTpuBaeTcsi CaMOCTOSITEIBHOE BBITTOJTHEHHE

OTACIBbHBIX I/IJIJIIOCTpaI_[I/II\/'I B pa31aTOYHOM MaTCpHrajiC.




5.3 JlabopaTopHbIe 3aHATHS

Taoauna 5

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

HccenoBanue mporecca UCTCUCHUS U3 CYy)KUBAOIIETOCs
coruia

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

KoHBeKTHBHBII Onpenenenne ko3 HUIMEHTA TEIIOOTAAYH TIPU

13 .
TEII00OMEH CBOOOTHOW KOHBEKIIMH (METOJ CTPYHBI)

HccnenoBanue mporeccoB TEriooOMeHa Ha

14 | Tennootnaya.
TOPU30HTAIILHOM TPYOOTIPOBO/IE

5.4 IlpakTyeckue (CeMUHAPCKUE) 3aHATUSA (HE MPETYCMOTPEHBI)

IIpakTudeckue (JadopaTopHbie) 3aHATHSI TPOBOAATCS C  HCIOJIB30BAHHUEM  HEOOXOIMMBIX
TEXHUUYECKUX M WHGOPMAIIMOHHBIX MaTepUaoOB: MOATOTOBJICHHBIE B BUJEC TaOJHUIl, TPaPUKOB, CXEM,
MPUHLMITHAIBHBIX TEXHOJIOTHYECKUX cxeM U T.1. CTylneHTam Iepenaercs mMarepuall Ha AJIEKTPOHHOM
HocuTene. MaTepualisl epeaaloTcs CTyASHTaM Ha Kadeape uii B 0uOiInoTexe B 3IeKTpoHHOM Buze. Ha
7a00paTOPHBIX 3aHATHUAX MaTepHalIbl TPEAOCTABISIIOTCS METOAMYECKUM MOcOOHeM, B KOTOPOM
U3JI0KEHbI TEOPETHUUECKUE aCTIEKThl M3y4aeMOM TEeMBbI, MPEICTABICHBl CXeMa YCTAaHOBKH HEOOXOIMMBbIE
rpaduku pacuetHbie (opmyiasl. JlabopatopHas paboTa  BBIMIOJHIETCS Ha CHCIHATM3UPOBAHHBIX
CepTU(UIMPOBAHHBIX CTEH/AAX, & TAK)KE Ha OCHOBE pa3padOTaHHON KOMITBIOTEPHOM MPOrpamMMbl B
BUPTyaJIbHOU (hopme.

6. CamocTosiTesibHasi pad0oTa CTYJIEHTOB 1O AMCIUATIHHE

CaMocTosiTe1bHAsi paGoTa BKIIOYAET MOATOTOBKY K MPAKTHMYECKUM 3aHATUSAM, KOHTPOJBHBIM
pabotam, BeimosHeHue pacdetHoro 3ananus TP, PI'P B nmuceMenHol gopme, MOATOTOBKY K 3a4€Ty WU
sk3ameHy. CamocrosTenbHas paboTa BHIIOIHICTCS Takke B BHUJIE pedepara, JOKIala WIK NMPEe3eHTAUuN
CTYZICHTOM II0 HIDKE TIPEJICTaBICHHBIM TeMaM. BrocieacTBuu CTYAEHTHI MPENCTABISIOT IS 3aIlUTHI
CBOM DPabOTHI, B TPOILIECCE OICHUBAHUS MPOMCXOAUT OOCYX JeHHE paboThl, a TaKXke OJHUI[ Ompoc
cryneHTa. [Ipy 5TOM HCIIOTHHUTENs MOXKET BBHIOPATh TEMY M3 NPEAJIOKEHHOW TEeMaTHKH. B OTmenbHBIX
cllydasix TeMa MOKET ObITh U30paHa CTYyJJCHTOM BHE TEMAaTHYECKOTO CIIUCKa pedepaToB.

[lpn moxroroBke pedepaTa CTYIEHTY NPEABAPUTENBHO CJIEAYeT NOA00paTh pas3ndHbIC
JUTEpaTypHbIC, IEPHOANYECKIE, HOPMATUBHBIC U JAPYIHe UCTOYHUKH U MaTepHajbl, CHCTEMATU3UPYs U
0000111231 pH TOM HY)KHYIO HH(POPMAITHIO TI0 TeME.



6.1Bonpocskl 1y1sl CaMOCTOSTEIbHOT0 H3yYEeHUs
Taoauna 6

Tembl AJIA CAMOCTOATEJIbHOI0 U3YYCHUSA

WneanbHble ra3bl U UX OCHOBHBIE 3aKOHBI. OCHOBHOE ypaBHEHUE KUHETHUECKON TEOpUU
razoB. 3akoHbl boitns — Mapuotra, I'eit-Jltoccaka, Hapnsa. Cmecu uieanbHbIX ra3oB.

2 Temnora 1 TEIOEMKOCTH ra3a MpH MOCTOSHHOM 00bEME U TTOCTOSTHHOM JaBJICHUU

JlelicTBUTENbHBIN MPOIIECC UCTEUEHUS ra30B U TapoB. OCHOBHBIE 3aKOHOMEPHOCTH
TEUYCeHMsI ra3a B coriax u auddysopax. JlpoccenupoBaHre ra3oB U Mapos.

XonoaunbHble U KPUOTE€HHBIE YCTaHOBKU. TpaHchopmaTopsl TemaoThl. L{uKiibl
4 | XOJIOAMIIBHBIX YCTAaHOBOK U TepMOTpaHchopmaTopoB. Knaccudukanus XonoaniabHbIX
YCTaHOBOK

5 | CnocoOsl nepegayuu TerioTsl OCHOBHBIE MOHATHS U ONIPECIICHUS] TEOPUH TEIIOOOMEHA.

OCOGGHHOCTI/I nepcaadyun TCIJIOThI IPHU B3aMMHOM KOHTAKTC IBYX TCII. KonrakrHoe
TEPMUYECKOE COMPOTHUBIICHHE.

OcHoBsl Teopuu oo0usi. OcHOBHI TeopuH noaodus. [lonsTHe 0 MeTOIe aHAIN3a
7 | pasmepHOCcTel Teopun noaoous. Kpurepuansueie ypaBHeHHs. DU3NYECKUl CMBICIT
OCHOBHBIX KPUTEPHEB MO100USI.

TennooOomen uznydenrnem. TemmoBoit 6ananc aydncToro termiooomena. 3akon Credana-
8 | bonbimana. AGCOIIOTHO YyepHOe Teo. Termnoo0MeH U3TydeHUEeM CUCTEMBI Tl B
a0COJIOTHO PO3PAYHOH Ccpere.

Koaddunment remnonepenayun. TernoBas nu3omnsaius. TUITBI TEII0O0OMEHHBIX anaparos,
9 | KUDATWIBHUKOB U Toforpesaresneil. OCHOBBI TEIJIOBOTO pacyeTa TerI000MEHHbBIX
arrnaparoB.

Tennora cropanus. Y cinoBHoe ToruBo. [IpuBeaeHnbie xapakrepuctuku. Kiaccudukamms
toruB. [Ipo6iieMbl SKOHOMHUH.

10

11 | OcHoBEI MaccooOMeEHA

HpI/IMeHGHI/Ie TCIJIOTHI B OTpACIIN. BO306HOBH}I€MBI€ )41 HGBOBOGHOBHHGMBIG NCTOYHHUKU
12 | sreprun. OcHOBBI dHEeprocoepekeHus. Bropuunelie sHepreTudeckre pecypcbl. OCHOBBI
OHCPrOTCXHOJIOTHUH.

6.3 TemaTnka pedeparToB

1. TexHuueckas TepMOJIWHAMHKA KaK TEOPETHUYECKAass OCHOBAa CHCTEM JHEProoOecredeHHUs
(Temyoroil, anexkTposHeprueil u xononom). [loHATHUS O TEpMOAMHAMUYECKUX CHCTEMax, MapaMeTpax
COCTOSIHU A, PAaBHOBCCHBIX U HCPABHOBCCHBIX MPOLCCCAX.

2. OmnpeneneHre TMOHATHUH TEPMOJMHAMUYECKOM CUCTEMBI M OKpyXkarwulehd cpenapl. OyHKIUU
COCTOSIHUS M (PYHKIMH IpoIiecca.

3. VYpaBHEHUE COCTOSHUSI HMJCATBHBIX Ta30B. Tepmuueckue KodPQPUIHUEHTH U COOTHOIICHHE
Mexay HuMU. [IepBblli 3aKOH TEPMOJMHAMHMKUA KaK 3aKOH COXPAHECHUS U NPEBPALLEHUS SHEPIUU.
Temnota u pabota - ¢popMmbl nepeaaun SHepruu. [IpyUHIMI SKBUBAaJEHTHOCTH TeMJla U MEXaHUYECKON
paboThI.

4. ®opMyIUMpPOBKM MEPBOIO 3aKOHA TEPMOJWHAMUKH. BHYTpEHHsIi 3HEprusi U €€ CBOICTBA.

OHTAJIBIINK U €€ CBOMCTBA.

5. Bugel paboT TepMOMEXaHWYECKOHW CHCTEMBI W CBS3b MEXIy HUMHU. [lepBbIii 3aKkoH
TCPMOANHAMHKU JIA CTAHUOHAPHOI'O ITOTOKA MACCHI.

6. Omnpenenenue wu300apHON W HM30XOPHOM TEIUIOEMKOCTEH, BBIBOJ YpaBHEHMs IS UX
cooTHoweHus. OnpeneneHue TemIoeMKocTU. PazmepHocTh TemnoemkocTe. COOTHOLIEHHE MacCOBOM,
MOJIBHOM U 00BEMHOM TerToeMKOCTeH. TerIoeMKoCTh HieadbHbIX Ta30B. Y paBHeHHe Maiiepa.

7. MOJIGKy.H}IpHO-KI/IHGTI/I‘-IGCKaH TCOpHUSA TCIINIOCMKOCTHU TAa30B. 3aBUCHUMOCTh TEINIOEMKOCTH
UIeabHOTO Ta3a OT Temneparypel. Dopmyrna DHHINTEHHA sl pacdeTa KoJieOaTeIbHBIX CTENeHen
CBOOO/IBL.



8. BHyTpeHHSs1 DHEPTUS U SHTAIBINS UICaTbHOTO ra3a. Tabuuipl TEPMOIUHAMUYECKIX CBONCTB
uJeaNbHBIX Ta30B. OCHOBHBIE MPOLECCHI UI€ATbHBIX Ta30B.

9. BIBOJT COOTHOIICHUI [T OTHOCUTEIIBHBIX OOBEMOB W JIABJICHUMN JIJIsl auabaTHOTO IIpoliecca ¢
Y4€TOM 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIEPaTyphl.

10. Tlonarune o0 oOpaTHMBIX M HEOOpPATHUMBIX MpolleccaXx. Bropoe Hayaao TEpMOIWHAMUKH.
DopMyIUPOBKH U aHAIUTHYECKOE BbIpakeHue. MHrerpan Knaysnyca.

11. Onpenenenue suTponHK. BeiBoa hOpMyIIbI 1 pacueTa U3MEHEHHUS SHTPOIIUU B MpoIleccax
¢ uneanbHpiMu Trazamu. KIIJ mpsimoro mukna KapHo M TeopeTHUecKuil XOIOIMIBHBIA KO (PHUIUEHT
nukia Kapao.

12. TlepBass u Bropas Teopembl KapHo. l3MeHeHMe SHTponmMHM B HEOOpPATUMBIX IpOIECcCaX.
OHTPONUUHBIM METOJ] TePMOAMHAMUYECKOTO aHaluW3a AJis Tpoliecca TErmIooOMeHa B KOHAEHCaTope
IITY.

13. V3MeHeHwe OHHTPONIMM B  HEOOpPATHMMBIX  MpoIEeccax. ODHTPONMUHHBIA  METO.
TEPMOJMHAMHYECKOTO aHallM3a JIsI POIIECCOB paciiupeHus (B TypOruHe) u cxxaTwsl (B KOMIIpECcope).

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

15. Bo3pactanue SHTPONUU H30IMPOBAHHOW cHCTEMBI. CBOWCTBA HTPONHUU. AHAIUTHYECKOE
BBIPKEHHE BTOPOTO 3aKOHA TEPMOAMHAMUKH.

16. Cmecu wuneanpHbIX Ta30B. OcHoBHBIE ompeneneHus. CrmocoObl 3amaHus COCTaBa CMECH.
VYpasHenue cocrosinusa Knaneiipona-MeHaeneesa Ui cMecH HI€albHBIX Ta30B.

17. Pacder TepMOJMHAMUYECKUX CBOMCTB HJICAIBHBIX Ta30B IO CBOWCTBAM KOMIIOHEHTOB.
DHTPONUSI CMECU UJCATbHBIX Ia30B.

18. Cmecu peanbHbix ra3oB. Kanopuyeckue sddextsl cmemenns. OnpeneneHne KaTopHIeCKuX
3P PEeKTOB CMENIECHHS 10 00BEMHOMY YPPEKTY CMEIICHHUS.

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

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

21. Koncrtanta paBHOBecHs. 3akoH aeuctBytomnx macc. [Ipunuun Jle Illatense — bpayha.
AHaIUTHYECKOE BBIPAXKEHHE BTOPOTO Havala TEPMOJMHAMUKH JIJIs HEOOPATUMBIX XHMHUYECKUX PEaKIIUH.

22. XuMHUYECKOE paBHOBECUE U 3aKOH JIEUCTBYIOIIMX Macc. BbIpaxeHne 3aBUCUMOCTH KOHCTAHThI
paBHOBecHs OT TemnepaTypsl. BeiBon ypaBHenus Bant-I'odda.

23. Onpenenenrie TeIOBOTO G (PeKTa XMMUIECKON PEeaKIuu TP YCIOBHAX, OTIMYAOIINXCS OT
CTaHJapTHBIX.

24. Xapaktepuctudeckue (YHKIMU I 3aKPBITOH TEPMOIMHAMUYECKOW CHUCTEMBI U BBIBOJ
COOTHOIIEHUI MakcBeiua.

25. TemnoBas teopema Hepucra. I'mmore3a Ilnmanka. TpeTuil 3aKOH TEPMOAMHAMHUKUA U €rO
cnenctBus. OmnpenencHue 3HAYCHUS aOCOMIOTHOW BEIMYUHBI DHTPOIMU HAa OCHOBE KaJIOPUYECKUX
JTAHHBIX.

26. PereneparuBubie nukiabl [ITY mpu MOCTOSHHOM KOJMYECTBE pabOTAroOIIEro Tejla W IpH
oTOOpax mapa Ha pereHeparmio.

27. Y nenpHble pacxobl napa u Temiotsl B [ITY.

28. TepmoMHaMHYECKUE OCHOBBI TEIUIO(DUKAIIAH.

29. OcoOeHHOCTH IIMKJIOB aTOMHBIX 3JIEKTPOCTAHIIUN C TAPOBBIM, TA30BBIM U IPYTHUMHU PaOOYNMHU
TEJIaMHU.

30. Iluxnsl nOpIIHEBBIX ABUTaTeNeil BHyTpeHHero cropanus ([IBC).

31. OueHka TepMOAMHAMHUYECKOTO COBepIlieHCTBa UKIIOB [IBC.

32. MeTo1bl OBBILIEHUS TEIIOBOM 3kOHOMHUYHOCTH ['TY.

33. Huxaer I'TY ¢ perenepanuei.

34. KomOunupoBanHble maporazoBeie wnukiael (I[IIY). TIT'Y ¢ KY, ¢ BII, ¢ HIIL,
MIOJTy3aBUCUMBIE.

35. O6patnsrit nukn Kapro. XonoauneHeiit K03 duueHt.

36. Kosdduument Ttpanchopmanuu Ttermiorel. CxeMa ©W HUKI BO3AYIIHON XOJIOJAUIBHON
YCTaHOBKH.

37. TemneparypHoe nosue. M3orepmudeckas mOBEpXHOCTb.



38. TemionpoBOHOCTh MPU CTALMOHAPHBIX YCIOBHUSIX.

39. TenoBasi IPOBOAMMOCTh CTEHKHU. TENI0BO€ TEPMUUECKOE CONMPOTUBIICHUE.

40. Ilepenava TemIOTHI YEPE3 MIAPOBYIO CTEHKY.

41. Cxembl U pacyeThl XOJIOAWIBHBIX KaMep.

42. XoJIoauIbHbIE YCTAHOBKH.

43. Onpezenenrie OCHOBHBIX pa3MEPOB OXJIAXKIAEMbIX MOMEUIEHUN XOJI0IUIbHUKA.

44. TIpomep3aHue rpyHTa MO XOJOANIBHUKOM.

45. BausiHME XapaKTEPUCTHKU TPYyHTa Ha BHIOOP CTPOUTEIHHON H3OJIALMOHHOM KOHCTPYKIIUH
noJia xosoamibHUKa. CriocoOs! 060rpeBa moJa.

46. N30i1s11us 0XJIa)KIa€MBIX ITOMEIICHUNA.

47. Tennou3oNAIMOHHBIE KOHCTPYKIIMH OrpaxaeHui. TpeOoBaHUs, TpeabsIBIsSEMbIe K
W30JISIUOHHBIM KOHCTPYKIIUSIM.

48. Pacuer TemioBoi Harpy3kw Ha KamepHoe o0opyaoBaHWE M Ha Komrmpeccop. [lommeprkanue
TEMIIEpaTyphl U BIAKHOCTH BO3AYyXa B OXJIAXKIAEMBIX TOMEIICHUSIX.

49. Cxembl ¥ crIOCOOBI TMOJJaYH XJIaJareHTa B HCTIAPUTEIBLHYIO CHCTEMY.

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

6.3 YueOHoO - MeTogHYeCcKOe o0ecnedeHue A1l CAMOCTOSITeIbHOI padoThl

1. Huxwutun B.A.Jlekuu o TenaoTexHuke [ DNEKTPOHHBINA pecypc|: KOHCIEKT K/ —
DJEeKTPOH. TEKCTOBBIE JaHHbIe.— OpeHOypr: OpeHOyprckuii rocy1apcTBEHHBI YHUBEPCUTET,
OBC ACB, 2011.— 532 c.— Pexwum gocrtyna: http://www.iprbookshop.ru/21604.html.— 55C
«IPRbooks»

2. Heprorun B.B. TemmmomaccooOMeH [DnekTpoHHBIN pecypc]: yuebHoe mocodue/ 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»

3. Manas D.M. Texaudeckas TEIJIOTEXHUKA [ DIEKTPOHHBIN pecypc|: yueOHoe mocodue/ Manas
O.M., l'onukoB JI.B.— DnektpoH. TekcToBble AaHHble.— CapaToB: CapaToBCKHiA
rocynapcTBEeHHbIA TeXHHUUeCKUid yHuBepcutet 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 TEPMOJUHAMUKHI U
TerIoMaccorepeHoca [ JIeKTpOHHBINA pecypc]: yaeOHo-meToauueckoe mocodue/ [letkos O.b.,
JlanireB FO.A.— DnextpoH. TekcroBble nanHble.— CII0.: YauBepcurer UTMO, UaCcTUTYT
xoJyiofa u ouorexnoyorui, 2015.— 54 c.— Pexum gocryna:
http://www.iprbookshop.ru/68171.html.— DBC «IPRbooks»

5. Manas O.M. Texuuueckas TEIJIOTEXHUKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/ Manast
9.M., 'onukos J[.B.— DnektpoH. TekcToBble AaHHbIe.— CapaToB: CapaTOBCKHUIA
roCcy1apCTBEHHBIN TexHUYecKuil yHuBepcuteT uMenu 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/ [ puropbeB
Bb.A., lIBeTkoB @.D.— DneKTpoH. TEKCTOBBIE JaHHble.— M.: M3naTensckuii tom MOU, 2011.—
560 c.— Pexxum nocryna: http://www.iprbookshop.ru/33157.html.— 9BC «IPRbooks»

7. AreeB M.A. TenmomMaccooOMEHHBIE MPOIECCHI U YCTAHOBKH MPOMBIIIJICHHON TETUIOTEXHUKH
[D7eKTpOHHBII pecypc]: yueOHOe mocodue AJisi CTYIEHTOB BY30B, 00yUJarOIIUXCs 110
HarnpasieHuto 13.03.01 «TemmosHepreTuka u TEMJIOTEXHUKAY Beex (hopm oOyuenus/ AreeB M.A.,



Mpakun A.H.— DnekTpoH. TekcToBbie nanHbie.— CapartoB: Al [Iu Op Menua, 2018.— 229 ¢c.—
Pexxum noctyna: http://www.iprbookshop.ru/70284.html.— 3BC «IPRbooks»

8. P.A-B. Typnyes, M.3. Manaesa Meroaundeckue ykazanusi/ OCHOBHBIE 3aKOHBI TETIOOOMEHA.
[THU.- 2005, 25 c.

9. X.A. Ucaes, A.A. Enpmyp3aeB Metoanueckue ykazanus //TernoBoii pacuet naporeHepaTopa.-
['THU, 2002, 21 c.

10. Typnyes P.A-B., Maromanosa M. X. PemieHue TUIIOBBIX 3a/1a4 O MPOILEccaM TeIUIoNepeaayn. -
Meroa. pexom. U3a. ITHU 2007 r.

7. OueHo4YHbIE CpeaCTBA

7. 1 Bonipochbl K IepBOii py0e;KHOM aTTeCTAINU

1. Ilenu u 3amaun TepMoIuHAMUKH. [ToHATHE TEPMOAMHAMUYECKON CUCTEMBI.

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

3. TepmoauHAMHUYECKHE TTApaMETPhl COCTOSIHUS. Y IENbHBIA 00bEM, IIIOTHOCTh, JaBIICHUE, TEMIIEpaTypa
(abcomroTHas TepMoaMHaMHUYecKas 1kana temmneparyp (KensBuna, Lenscus).

4. YpaBHEHHUE COCTOSIHUS. Y PaBHEHUE COCTOSIHUS UCAIbHBIX Ta30B.

5. 3akonbl uaeanbHbIX Ta30B (boitns-Mapuotra, I'eit-Jlroccaka, [lapmst). O0beanHEHHOE ypaBHEHUE
MenneneeBa-Kianeiipona.

6. YpaBHEHHE COCTOSIHUSA PEATbHBIX T'a30B.

7. CMecu uacanbHbIX Ta30B. JlaBaeHne cMecy ra3os.

8. CocTaB cMecH ra3oB. BeipakeHne MacCOBBIX J10JI€H KOMIIOHEHTA.

9. BrlpaxkeHne OObEMHBIX H0J€W KOMIIOHEHTOB cMecH. IlaprmanbHeiii o0beM cmecH. 3akoH Awmara.
Omnpenenenue yeabHOro 00beMa CMECH.

10. Ompenenenne ra3oBOW IMOCTOSSHHOM CMECHM IO M3BECTHBIM MAcCOBBIM JoJiaM. Kaxymascs
MOJIEKYJISIpHAsi Macca CMECH T'a30B.

11. I'azoBas nocrosiHHass. @opMyJibl OIIPEIETICHMUSL.

12. Term1oeMKOCTb ra30B. 3aBUCUMOCTh TEMJIOEMKOCTH OT TEMIIEPATYPHI.

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

14. Tepmoauuamuyeckuit mporecc. [lonarue penakcanum.

15. IlepBblii 3aK0OH TEpMOIMHAMUKN. BHYTpEHHSS SHEPT U CUCTEMBI.

16. O6partumbie 1 HeoOpaTUMBIE TIporiecchl. Pabora.

17. AHanuT4ecKoe BbIpaKEHHE MIEPBOr0 3aKOHA TEPMOJUHAMUKHU.

18. BTopoli 3aKOH TepMOJIMHAMUKH.

19. Iuxn Kapno. Tepmuueckuit KI1/I.

20. TepmoauHaMHUECKHE TIPOIIECCHI HICATBHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TEPMUICCKUH,
annabaTHBIN, TOTUTPOIHBIN) METO UCCIIEIOBAHUS TIPOIECCOB.



Buaer K nepsoi pyoexxHol arrecranui  «TeIuioTeXHUKa U XJIaJ0TEXHUKa

I ArrecTranmmsa Jlucimninuba « TeIIoTEXHUKA U XJIATOTEXHUKA)

Bujger Ne 1

1. | Ilonarue TepMoAMHAMHUUYECKOM cucTeMbl. M30nMpoBaHHas U HEU30JIMPOBAaHHBIE
TEPMOAMHAMUYECKUE CUCTEMBI. TepMOAMHAMUYECKHUE ITAPAMETPBI COCTOSTHUS

2. | Temneparypa. AOcomoTHast TepMOAMHAMHUYECKas MmKaia Temneparyp (KenbBuHa,
Lenwscus). Manometpuueckoe nasienue. [Ipubopsr 11 m3MepeHust 1aBICHUS.

3. | Tepmonunamuueckuii npouecc. [lonsTue penakcanuu.

4. | IlepBslii 3aKOH TEPMOAMHAMUKYN. BHYTpEHHSIS1 SHEPTUS CUCTEMBI.

3aB. kadeapoi

«TennorexHuka u TUAPABIMKAY, JOLEHT P.A-B. Typnyes

7.2. Bonpochbl KO BTOPOii PV0OEKHON aTTEeCTAMHT

20. TepmoauHamMuyeCcKue MPOLECCHl peaibHbIX ra3oB. [1ap u ero cBoiicTsa.
21. OcHoOBHBbIE 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. TepMmu4eckue TPOIECCHl HACATHHBIX Ta30B B 3aKPBITBIX cHCcTeMax. M300apHbIi, HW30XOpPHBIH,
annabaTHBINA, U30TEPMUYECKHA TIpoIiecChl (paboTa pacIMpeHus MpoLecca, K3MEHEHNUE SHTPOIHH).
24. Outponusa. PV- u TS- auarpammel.
25. Bnaxsblii Bo3nyx. Bmaroconmepxanue, aOcoilioTHass M OTHOCUTENbHas BIaXHOCTb. CBoicTBa
BJIQXKHOTO BO3yXa.
26. Crioco0blI epeiaun TEIUIOTHI (TEMIONPOBOAHOCTD, KOHBEKIIHS, U3ITYUCHHUE).
27. TemnepaTypHoOe€ 1oJie, U30TEPMUYECKasi TOBEPXHOCTb, CPETHUN U UICTUHHBIA TPAJUEHT TEMIEPATyp.
28. 3akon Dypne. KoaphuiumeHT TEmIonpoBOIHOCTH, IUIOTHOCTh TEIUIOBOTO IMOTOKA, KOJIUYECTBO
TEIIOTHI.
29. Koa¢ppunueHT TerionpoBoJHOCTH, €ro XapaKTepUCTHKA.
30. IlepeHoc TemaOTHI TEMJIONPOBOAHOCTHIO MPU CTAMOHApPHOM pexume. OaHOpoAHAs TUIOCKas
CTEHKA.
31. [lepeHoC TEMIOTHI TEMIONPOBOAHOCTHIO MPH CTAIMOHAPHOM pekuMe. MHOrOCIOMHAs CTEHKA.
32. JlelicTBUTENBHBIN MPOLIECC UCTEUEHMS Ta30B U NapoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUS rasa B
comutax u auddysopax. [IpocceanpoBanue ra3oB U MapoB.
33. TpancdopmaTopsl TEIUIOTHL. LIMKIBI XOMOIMIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.
34. OcHoBbl Teopuu noaoous. OcHoBbI Teopuu noaodus. [lonaTue o MeToae aHamM3a pa3MEpPHOCTEH
Teopun nonodusi. Kpurepuansusie ypaBHeHus. DU3n4ecKuii CMBICI OCHOBHBIX KPUTEPUEB MOA00US.
35. TemmooOMeH wu3mydeHneMm. TeroBol ©OanaHc JsyducToro TermiaoooMeHna. 3akon Credana-
Bonpimmana. AGCOTIOTHO YepHOE TEJO.
36. TeriooOMeH M3Ty4YeHUEM CHUCTEMBI TENT B a0COTIOTHO MPO3PavyHO Cpeie.
37. Koapduument teronepenaun. TemnoBas wuzonauus. Tumbel TemI0OOMEHHBIX — aImapaTos,
KUIISITUJILHUKOB U MOJI0TpeBaTeei.
38. MexanusM mnporeccoB ropeHus. OOIIye NPUHIMIIBI pacueTa MPOLECCOB TOpeHus.  TeruioTa
cropanus. ¥YcinoBHoe TouBo. [IpuBenennbie xapakrepuctuku. Kiaccudukanus Tomims.
39. Bo300HOBiIsieMble M HEBO30OHOBIIIEMBbIE HCTOYHHKH 3HEprud. OCHOBBI 3IHEProcOepesKeHUsl.
BropuuHsbie sHEpreTHUECKHE PECYPCHI.
40. KorenbHble ycTaHOBKH. [lapoBbie U ra3oBbie TYpOUHBI.



41. TermmmooOMeHHBIE ammapaThl. PereHepaTuBHbIE W CMECUTENbHBIC TeruiooOMeHHUKH. [lokazarenun
s dexkruBaoctu: KIIJI, MHTEHCUBHOCTH TEIUIOOOMEHA, OTHOIIEHUE PACXOIHBIX TEIJIOEMKOCTEH,
ko3 purmeHT TpaHcGopMaIuu TeTIOTHI.

42.X0510AUIIbHBIE U TETIOHACOCHBIE YCTAHOBKH.

43. CxeMbl U pacyeThl XOJOAWIBHBIX KaMep.

44. 1IuKJIBI XOJMOAMIBHBIX YCTAHOBOK M TEPMOTPAHC(HOPMATOPOB.

45. OnpeneneHrne OCHOBHBIX Pa3MEPOB OXJIAXKIAEMbIX MOMEIICHUH XOJIOUIbLHUKA.

46. Ilpomep3anue TpyHTa TMOA XOJOAWIHHUKOM. BlMsHHME XapaKTepUCTHKH TPYHTa Ha BBIOOD
CTPOUTENILHOM M30JSMOHHON KOHCTPYKIIMH T10J1a XoJoauibHKa. CriocoObl 00orpeBa mnouia.

47. WM3omsuus oxJaxaaeMmblx mnomenieHuid. Ha3znauenue wu3ondAuuu XonoauibHUKOB. CBoMCTBa
M30JSIIUOHHBIX MaTE€pPUAJIOB.

48. Tennou3oNsSIMOHHBIE KOHCTPYKIIMU OrpaxacHuii. TpeboBaHuUs, MPEAbIBIsIEMbIe K U30JISIIMOHHBIM
KOHCTPYKLUSIM.

49. Pacuer TONIIUHBI TEIUIOU30JSUOHHOTO MaTepralia. Y BIaKHEHUE TEIIOU30JIALNH XOJIOMILHUKOB U
O6opb0a C ITUM SIBJICHUEM.

50. PacyeT TerionpuTOKOB B OXJIAXK/1a€Mbl€ TTOMEIICHUSI.

51. Pacuer TeruioBOM Harpy3kd Ha KaMepHOE o00opymoBaHWe W Ha Kommpeccop. [lommepkanue
TEMIIEpaTyphl U BIAKHOCTH BO3AYyXa B OXJIAXKIAEMBIX TOMEIICHUSIX.

52. IloHsiTHE O pAaBHOBECHOM TEMIIEpAaType U OTHOCUTEILHOW BIAXKHOCTH BO3/1yXa.

53. CxeMbl XOJOIWIBHBIX YCTaHOBOK. TpeOoBaHUWs, MPEAbABIIEMbIE K CXEMaM XOJOJUIbHBIX
YCTaHOBOK.

54. CxeMsl 1 crIOCOOBI MTO/Ia4YM XJIaIareHTa B UCMIAPUTEIHHYIO CUCTEMY.

55. Cxembl ¢ MPOMEXYTOYHBIM XjamoHocuTesneM. CBOWMCTBA XJIaJOHOCUTENEH, 00JIacTH TPUMEHEHUS
XJIAJOHOCUTENEN.

56. [logkiroueHue ucnapuTeiaed OTKPBITOTO U 3aKPBITOTO THIIA.

57. CxeMbl ¢ aKKyMyIISITOpOM XoJiofia. BiusiHue mpumeced K XJajareHTy Ha paboTy XOJOIMIbHOM
YCTaHOBKH.

58. MacnooTaeneHue npu pa3aInyHol pacTBOPUMOCTH MACeN U XJIaJareHTOB.

buuser ko BTOpoii py0e:kHoi aTtTecTanuu «TernmoTeXHUKa U XJIaI0TEXHUKA»

Buaer Ne9
Kageopa «Tennomexnuxa u euopasnuxa» [THTY

Il ammecmauus

ZlI/IC! [MITJIMHA «TennoTrexHuKa u XJIaAOTEXHHUKA»

1 | ChopmynupyiiTe MOHATHSA: TEMIIEPATypHOE T0JIe, H30TEPMUYECKas TOBEPXHOCTh, IPATUECHT
TEMIIEPATypbl, MOLIHOCTb TEIJIOBOI'O MIOTOKA, YIAEIbHbBIN TEIUIOBOX MTOTOK.

2 | Teopus nogo6us. bespazmepusie mapamerpsl Teopun noaoous. Kpurepwuii [panaris
(ocHOBHas opMyIa, XapaKTEPUCTUKA, YTO BBIPAXKALT).

3 | OCHOBHO 3aKOH TEIUIOMPOBOIHOCTH. B yem ero cymuocTs? KOHTaKTHBIN TEIII000MEH.
Oco0eHHocTH nepejaun TEIUIOTHI TPU B3aUMHOM KOHTakTe ABYyX Tel. KoHTakTHOE
TEPMHUYECKOE COMTPOTUBIICHHE.

4 | YpaBHeHUE TEIJIOBOM MPOBOJAUMOCTHIO CTEHKH. TenjaoBoe HMIHU TEPMHUUYECKOE
CONPOTHUBIIEHHUEM CTEHKHU U €r0 YPaBHECHHUE.

3

3agaya 1.Cocyn emkocteto V' = 15 m’ 3amonHeH 25 ke yriaekucnoTsl. Onpenenutsb

aOCOJIIOTHOE JaBJICHUE B COCY/IE, €Clii TeMiiepaTypa B Hem ¢ = 30 °C.

3amaua 2.Kakoit 06beM 3aHMMaeT 2 ke azota npu Temneparype 80 ’C u nasnenuu 0,4 Mu /
29
M7

3aB. kapeapoit «T u I'» P.A-B. TypnyeB  « »




7.3. Bonpocel K 3a4eTy Mo AUCHUILINHE «TerIoTeXHUKa U XJIaJ0TEXHUKA

1. Ilenu u 3amaun TepMoiuHAMUKH. [ToHATHE TEPMOAMHAMUYECKON CUCTEMBI.

2. 3onupoBaHHas U HEU30JMPOBAaHHAS TEPMOAMHAMUYECKHE CUCTEMBbl. PABHOBECHBIE M HEPABHOBECHBIE
CUCTEMBI.

3. TepMmonuHaMHUYeCKHE TTapaMETPbl COCTOSIHUSL. Y IENbHBIA 00beM, TNIOTHOCTD, JaBlIeHHE, TeMIepaTypa
(abcomoTHas TepMogMHAMUYecKas Imkana remmnepatyp (Kensuna, Llenbcus).

4. YpaBHEHHE COCTOSHUS. Y PaBHEHHUE COCTOSIHUS U/I€aIbHBIX Ta30B.

5. 3akonbl uaeanbHbIX razoB (boitns-Mapuotra, I'eii-Jloccaka, [lapns). OO0beanHeHHOE ypaBHEHHE
MenneneeBa-Kianeiipona.

6. YpaBHEHHE COCTOSIHUSA PEATBbHBIX T'a30B.

7. Cmecu uaeainbHbIX Ta30B. JlaBlIeHHE CMeCcH ra3oB.

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

9. BrlpaxkeHne OOBEMHBIX H0J€l KOMIIOHEHTOB cMecH. IlaprmanbHeiii o0beM cmecH. 3akoH Awmara.
Omnpenenenue yaensHOro 00bemMa CMECH.

10. Ompenenenne ra3oBOW IMOCTOSSHHOM CMECHM MO M3BECTHBIM MAacCOBBIM JoiiaM. Kaxymascs
MOJIEKYJISIpHAsl Macca CMECH I'a30B.

11. I'azoBas mocrosiHHasi. @OPMyJIbI ONPEICIICHUS.

12. Term1oeMKOCTb ra30B. 3aBUCUMOCTh TEMJIOEMKOCTH OT TEMIIEPATYPHI.

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

14. Tepmoguuamuyeckuit mporecc. [lonarue penakcanum.

15. IlepBbIii 3aKOH TEpMOIMHAMUKN. BHYTpEHHSS DHEPT S CUCTEMBI.

16. O6paTumble 1 HeoOpaTHMBbIe Mporecchl. PaboTa.

17. AHanuT4ecKoe BbIpaKEHHE MIEPBOr0 3aKOHA TEPMOJUHAMUKHU.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Iluxn Kapno. Tepmuueckuit KI1/I.

20. TepmoauHaMHUYECKHUE TIPOIIECCHI HICATBHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TEPMUICCKUH,
aarabaTHBIN, TOTUTPOIHBIN) METO UCCIIEI0BAaHUS TPOIECCOB.

21. TepmoamHaMH4YE€CKHE MPOIECCH pealbHbIX ra3oB. Ilap um ero cmoiicTBa. OCHOBHBIE TOHSTHUSA
npoiiecca napoodpasoBanus. HacelmeHHbIH BOASHOW Tap, MeperpeThiii map (CTENneHb CyXOCTH U
CTENEHb BJIAXKHOCTH T1apa).

22. Onpenenenue napaMeTpoB BoAbl U napa. PV-nuarpamma BossHOr0 napa.

23. Tepmuueckue NPOLECCHl HICATbHBIX Ta30B B 3aKPHITHIX cuUCTeMax. 300apHblid, HM30XOpPHBIH,
annabaTHBINA, U30TEPMUYECKHIA TIPOIlecChl (paboTa pacIMpeHus MpoLecca, K3MEHEHNUE SHTPOIIHH).

24. DOutponusa. PV- u TS- auarpammel.

25. Bnaxubiii Bo3ayx. Bmaroconepikanwe, aOCONOTHas W OTHOCHTENbHas BIaKHOCTh. CBOMCTBa
BJIQYKHOT'O BO3/yXa.

26. CriocoOsI riepeaun TeTIOTHI (TEMIONPOBOHOCTh, KOHBEKIINS, NU3JIYICHHE).

27. TemnepaTypHO€ 110JI€, U30TEPMHUYECKAs IOBEPXHOCTb, CPEHUI U UICTUHHBII IPaluEHT TEMIIEPATYP.
28. 3akoHn Dypre. KoapduimeHT TEmIonpoBOJHOCTH, IUIOTHOCTh TEIUIOBOTO TOTOKA, KOJIUYECTBO
TEIJIOTHI.

29. Koo puimeHT TernonpoBOAHOCTH, €T0 XapaKTePUCTHKA.

30. [IepeHOC TEMIOTHI TEMIONPOBOAHOCTHIO MPH CTAIMOHAPHOM pexume. OTHOPOHAS IIOCKAsk CTEHKA.
31. [lepeHoC TEMIOTHI TEMIONPOBOAHOCTHIO MPH CTAIMOHAPHOM pekUMe. MHOrOCI0HAs CTEHKA.

32. JIeHCTBUTENBHBIA MPOIECC UCTEUEHUS Ta30B U NmapoB. OCHOBHbIE 3aKOHOMEPHOCTH TEYEHUS raza B
comutax u auddysopax. [IpoccennpoBanue ra3oB U Mapos.

33. TpancdopmaTops! TEMIOTH. [IUKIIBI XOJIOAMIBHBIX YCTAHOBOK U TEPMOTPAHCPOPMATOPOB.



34. OcHoBbl Teopuu 1moo0usi. OcHOBBI Teopuu nMoaoous. IloHsATHE 0 METO/Ie aHAIM3a pa3MEpPHOCTEN
Teopun noxodus. Kpurepuansusie ypaBHeHus1. DU3N4YeCKHil CMBICI OCHOBHBIX KPUTEPUEB MOA00US.

35. Tenmoobmen u3nyuenueM. TemoBoit Gananc myuyrcroro terooomena. 3akon Credana-bonbpimana.
AOCOJIFOTHO YE€pPHOE TEJIO.

36. TeruiooOMeH M3Ty4eHUEM CUCTEMBI TENT B a0COTIOTHO MIPO3PavyHO Cperie.

37. Koaddumuent remonepenaun. TermnoBast u30siiust. TUIIBI TEMII000MEHHBIX aIlapaTos,
KUTISITUJILHUKOB U MOJ0TpeBaTeei.

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

39. Bo3oOHOBIIsIeMbIe 1 HEBO30OHOBIISIEMBIC HCTOUYHUKH dHEPTHH. OCHOBBI SHEPTOCOEpeKEHHUS.
Bropuunble 3HEpreTUUECKUE PECYPCHI.

40. KorenbHble ycTaHOBKH. [lapoBbie v ra30BbIe TYpPOUHEI.

41. TemmooOMeHHbIE ammapaThl. PereHepaTHBHBIE M CMECHUTENbHBIC TeIUI00OMEeHHHKHU. [lokazarenn
apdextuBHocTH: KIIJ[, WHTEHCHBHOCTH TEMIOOOMEHA, OTHOIICHUE PACXOAHBIX TEIMIOEMKOCTEH,
ko3 purmeHT TpaHcGopMaluu TeTIOTHI.

42.X0510AUIIbHBIE U TETVIOHACOCHBIE YCTAHOBKH.

Mz3omsamua  oxyaxkmaeMblX  moMmelneHuii.  HasHadyenne wmsomanuu  XonomwibHHUKOB. (CBolicTBa
M30JISIIUOHHBIX MaTEPUAIIOB.

43. Tennou3oaAIMOHHbIE KOHCTPYKIIUHA OTpaxacHUi. TpeOoBaHUs, MPEAbIBIIEMbIE K H30JISIIHOHHBIM
KOHCTPYKIUSIM.

44. PacyeT TONIMHBI TEIUION30ISIIMOHHOTO MaTeprana. Y BIaKHEHUE TEIUIOU30JISIIIUN XOJIOIUITIbHUKOB U
00prba ¢ ITUM SIBIICHUEM.

45. PacyeT TEIIONPUTOKOB B OXJIAK/IA€MbI€ ITOMEIIECHUS.

46. Pacder TerUIOBOW HArpy3kM Ha KamepHOoe oOopynoBaHwe W Ha Kommpeccop. llogmepxkanue
TeMIEepaTypbl U BIAKHOCTH BO3/1yXa B OXJIAXKIAEMbIX TOMEIIECHUSIX.

47. IloHsiTHE O PAaBHOBECHOW TEMIIEPATypPE U OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

48. CxeMbl XONOOWIBHBIX YCTAaHOBOK. TpeOoBaHUs, NPEABABISIEMBbIE K CXEMaM XOJOIUIbHBIX
YCTaHOBOK.

O0pasen Ouitera Kk 3a4eTy M0 JUCHHUILIUHE

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEOTSIHOU TEXHUYECKUI YHUBEPCUTET
KA®EJIPA "TEIVIOTEXHUKA U THJIPAB/IUKA"

Jucuunnuza «TennoTexHuKa 1 XJIaJOTEeXHUKa»
Cemectp - 5
['pymma Th-21, TX-21

buser Ne 1

1. | TepmMonuHaMUYEeCKUE TapaMmeTpbl COCTOSIHHS. Y IETbHBIM O0BEM, IUIOTHOCTH, IaBJICHUE,
TeMreparypa (abcomoTHas TepMoanHaMuueckas mkana remneparyp (Kenpsuna, [enncus).

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

3. | OcHoBbl Teopuu oaoousi. OcHOBBI Teopuu nooous. [loHsTHe 0 MeTONEe aHaTH3a
pasmepHocTeil Teopun nonodus. Kpurepuanbueie ypaBHeHus. Ou3nyeckuii CMBICIT OCHOBHBIX
KPUTEPHUEB MO00MS.

4. | TennmooOmen u3nyuenueM. TernoBoii 6anaHc aydrcToro teriooomena. 3akon Crepana-
BonpiiMana. AGCOIIOTHO YEPHOE TEO.

3aB. kadeapoi
«TennorexHuka U THAPABINKAY P.A-B. Typnyes




7.4 Texymumii KOHTPOJIb

JlaGoparopHasi pabora Ne 1
«IlepBblii 3aKOH TEPMOAMHAMUKH B MNPWJIOKEHHMH K PelIeHUI0 OJHOr0 W3 BHI0B
TEXHUYECCKHUX 3aJad».

1. Heas padorbl. OrmnpeneneHre ¢ MOMOILIBIO YPAaBHEHUSI MEPBOTO 3aKOHA TEPMOAMHAMHUKU
KOJINYECTBA TEIJIOTHI, OTAABAEMOT0 B OKPYKAIOLIYIO CPEy B YCIOBUAX Ja0OPAaTOPHOH YCTaHOBKHU.

2. KoHTpoOJIbHBIE BONIPOCHI.

1. Chopmynupyiite 11e1b J1a00paToOpHO pabOTHl U IOSICHUTE, KaK JIOCTUTACTCS MIOCTABIICHHAS 11eJTb?
2. HazoBuTE OCHOBHBIE y3JIbl IKCIEPUMEHTATBHON YCTAHOBKU U YKA)KUTE UX Ha3HAYCHHE.

3. Kakumu metomamu n3mepsieTcst Temrneparypa B JaHHOU padorte?

4. Kak u3MepsieTcsi U peryJIMpyeTcsi pacxoj] BO3yXa B JaHHOH paboTe?

5. Ha uTto pacxoayeTcsi MOILIHOCTb, IIOJIBEEHHAs K KOMIIPECCOPY, U KaK OHa OIpeAesaeTcs?

6. ChopmymnupyiiTe U HAMUIINUTE AHATTUTUYCCKIE BRIPAKEHUS TIEPBOTO 3aKOHA TEPMOAMHAMHUKY JIJIS
3aMKHYTOH M Pa30MKHYTOM 000JI0YEK.

7. KakoB (pu3mdeckuii CMbICT BETMYWH, BXOSIIUX B YPAaBHEHHS MEPBOTO 3aKOHA TEPMOJIUHAMUKH IS
3aMKHYTOH M Pa30MKHYTOH 000104€eK?

8. JlaiiTe onpeesieHne U MOSICHUTE (PU3NUECKUIA CMBICH MIOHATHI TETUIOTHI U paOOTHI B TEXHHYECKOM
TEPMOJMHAMHUKE.

9. UTo 03HAUAIOT 3HAKH « + » U « — » JIJIS1 TETJIOTHI U pabOThI?

10. Ha 4t0o 1 kakuM 00pa3oM BIHUSIET U3MEHEHHE HarpeBa TPyObl IIPH TOCTOSTHHOM Pacxojie Bo3myxa?
11. Ha uTo pacxoyeTcst MOIHOCT, MOABEICHHAS /ISl HarpeBa TPyObl, M KaK OHa onpezensercs?

12. Kak ocymiecTBisieTcsi BLIOOp KOHTPOIBHBIX 0007104eK (TPAHHMII) TTOJICUCTEM (CUCTEMBI)
IPUMEHUTEIBHO K IaHHOH J1abopaTopHoii padore?

13. B xkakoM MecTe U IoYeMy IpaHHULIbI TOACUCTEM (CUCTEMBI) Pa3MbIKAIOTCs?

CBoiicTBa BHYTPEHHEH SHEPTUU U pacueTHbIC (POPMYITHI.

JlabopaTtopHasi paGoTa Ne2
«OnpenesieHue mapaMeTpoB BJIAKHOTO BO31YXa»

1. Hean padoTel. M3yueHne TepMOAMHAMUYECKUX CBOMCTB BJIAKHOTO BO3/1yXa U IIPOLIECCOB U3MEHEHUS
[IapaMeTPOB BJIAKHOTO BO3/1yXa.

2. KoHTpoOJIbHBIE BONIPOCHI.

1. ChopmynupyiiTe 11e1b J1a00paTOpHO pabOThl U IOSICHUTE, KaK JIOCTUTACTCS MIOCTAaBIICHHAS 11eJTb?
2. Ha3zoBuTe OCHOBHBIE y3JIbl SKCIEPUMEHTAIBHON YCTAHOBKH U YKAKUTE UX HA3HAYECHUE.

3. Kak BBl TOHMMAaETE TaKue COCTOSIHUS, KaK HACBIIIEHHBIN 1 HEHACBIIEHHBIN BIaXHBIA BO31YX?
4. Kak Bbl OTHOCUTECH K TEPMHUHY «IIE€PECHIIICHHBIIN BIIa’KHBIA BO3YX?

5. Kak popmynupyercs u 3amuchIBaeTCs 3aKOH MapIUATbHBIX JTABJICHHUMA IS BIAYKHOTO BO3yXa?
6. Uto Ha3bIBaeTCs aOCOIIOTHOM, OTHOCUTENILHON BIAXKHOCTBIO M BJIAr0COIEP:KaHNUEM BIaKHOTO
BO3/1yXa?

7. Kak BbIpa)kaeTcsi M U3 YEro CKJIaAbIBAETCs TEILIOCOAEPKAHUE (SHTAJIBIINA) BIAKHOTO BO3ayXa?
8. [ToueMy ¢ yBeIMYEHHEM TEMIIEPATYPHI BIAXKHOTO BO3/lyXa €r0 OTHOCUTENbHAS BIAXKHOCTh
yMEHbIIaeTcA?



9. UeMm BBl MOXKETE OOBSICHUTH BIUSHUE CKOPOCTH BO3/1yXa Ha OTKJIOHEHHUE MTOKA3aHUsI CMOUYEHHOTO
TEPMOMETPA OT UCTUHHOI'O 3HAUYEHUsI TEMIIEPATypPbl MOKPOTO Te€pMOMETpa?

10. Kak yctpoena nmuarpamma i-d BiIa)xHOTO BO3/1yXa M, KaKUM 00pa3oM ONpPEEISIOTCS apaMeTphbl
BJIQYKHOT'O BO3/lyXa C MOMOILBIO AMarpaMMBbl IO MMOKA3aHUSAM CYyXOr0 U MOKPOIO TEPMOMETPOB?

11. ITokaxxuTe Ha AMarpaMMe U MOSICHUTE MPOLIECCHI «CYXOr0» HAarpeBa U OXJIAXICHHS BIaXKHOTO
BO3/1yXa.

12. TlokaxkuTe Ha quarpaMMme U MOsICHUTE Mpoliece ainadaTHOrO HACKIIEHUS BIaKHOTO BO3/yXa.
13. JlaiiTe onpeneneHure MOHATHIO TOUKU pockl. Kak onpenensercs Temneparypa TOUYKH POChl Ha
auarpamme’?

14. KakoBa CBsI3b MEXAY OTHOCUTEIIbHON BJIAXKHOCTHIO BO3/1yXa U €T0 BJIArOCoIepKaHueM?

15. [aiiTe BBIBOJ aHATUTHUECKON (hOPMYJIBI IJIsl pacueTa abCONMIOTHOM BIaXKHOCTH BO3/1yXa.

16. JlaiiTe BBIBOJI aHATUTHICCKOM (OPMYIIBI JUTsl pacueTa BIarocoaepKaHus Bo3ayxa.

17. JlaiiTe BBIBOJI aHATUTHIECKON (OPMYIIBI TSl pacueTa TEII0CoAepKaHus (SHTAIBITNN) BO3TyXa.

JlabopaTopnas padora Ne 3

«HUccaenoBanme Impomnecca HCTCIYCHUA BO3AyXa Y€peE3 Cy;KUBAOIeecsa COIjio»

1. Heas pabGorbl. VcciaegoBaHne 3aBUCMMOCTM MacCOBOIO pacxoJa BO3AyXa uepes

CYKHUBAOMCCCA COIJIO OT OTHOIICHUA JAaBJICHHUS 3a COIJIOM K OABJICHUTIO ICPEA COIIJIOM.

2. KoHTpoJibHBIE BONIPOCHI.
1. Chopmynupyiite 11e1b J1a00paTOpHO pabOTHl U IOSICHUTE, KaK JIOCTUTACTCS MIOCTABIICHHAS 11eJTb?
2. HazoBUTE OCHOBHBIE y3J1bl IKCIEPUMEHTAIBHON YCTAHOBKU M YKAKUTE UX Ha3HAUCHHUE.
3. JlaiiTe onpeneneHue NpoLeccoB UCTEUEHUS U IPOCCETUPOBAHUS.
4. Hannmmre ypaBHEHHE NEPBOIO 3aKOHA TEPMOANHAMHUKYN IIPUMEHUTENIBHO K MPOLIECCY UCTEUEHUS.
5. Hanumure ypaBHEHHUE IEPBOT0 3aKOHA TEPMOJINHAMUKH IPUMEHUTEIBHO K ITPOLIECCY
JPOCCEIINPOBAHMUSL.
6. Kak n3mensieTcss CKOpocTh HCTEUCHHUSI Uepe3 CY>KHBAIOIIEECs COIIO MpU u3MeHeHuH B ot 1 10 0
(MoKaXkuTe Ka4YeCTBEHHOE N3MEHEHHE Ha rpaduke pacxosa)?
7. Yem 0OBsICHSCTCS MPOSBICHUE KPUTUUECKOTO PEXKUMA TIPH UCTCUCHUN?
8. B ueM paznuuue TEOpETUUECKOT0 U IEHCTBUTENBHOIO IIPOLIECCOB UCTEUYEHUS?
9. Kak nzobpakaercs TeOpeTUUECKUN U IeHCTBUTENBHBIN MPOIIECChl HCTEUEHHs B KOOpAUHATaX h-s?
10. ITouemy oTIM4arOTCs TEOPETUYECKAs U IEHCTBUTENbHAS TEMIIEPATYPHI BO3AYyXa HA BBIXOJE U3 COILIA
IIPU UCTEYEHUN?
11. Ha kakoM OCHOBaHMH ITPOLIECC APOCCETUPOBAHUS UCIIOIB3YETCS IIPU U3MEPEHUH pacxo/1a Bo3ayxa?
12. Kak MOeT U3MEHSAThCS TEMIIEpATypa BO3AyXa B MPOLIECCE APOCCETUPOBAHUSA?

13. Ot 4ero 3aBUCAT BEIMYUHBI KOADPHUITUEHTOB: MOTEPU CKOPOCTH (C, TIOTEPH SHEPTUH {C U MOJIE3HOTO
JIEUCTBUS KaHayla NK?

Kakne kaHasibl Ha3bIBatOTCS COILIAMHU?

15. Ot kakux napameTpoB 3aBUCAT PACXOJ U CKOPOCTh ra3a IMpU UCTEUEHNUHU YEPE3 COILIO?

16. [Touemy Temmneparypsl Bo3yxa nepes ruagparmMoil ¥ nepes comioM paBHBI?

17. Kak U3MEHSIFOTCSI SHTAIBIIHS U SHTPONUS MOTOKA Ta3a, IPH MPOXOKICHUH uepe3 nuadparmy?

JlabopaTtopHasi paGora Ne4



«Onpenenenue ko3¢ PpunmeHTa TeNJIONPOBOTHOCTH TENJI0U30IALNOHHOTO
Marepuaja (MeTo HUJIMHIAPUYECKOT0 CJI051)»

1. deab padorbl. OCBOCHHE OJHOTO M3 METONOB OIpeiAcsieHus Kod()QuIimeHTa TerionpoBOIHOCTH
TCITJION3OJIAIIMOHHBIX MaTepI/Ia.HOB (MGTOI[ LII/I.HI/IHI[pI/I‘IeCKOI‘O C.HOSI) nu BaKPGHHGHHG 3H3.HPII>1 10 TeOpI/II/I
TEIJIONPOBOJHOCTH.

2. KoHTpoOJBHBIE BONIPOCHI.

1. Chopmynupyiite 1ens 1adbopaTopHON pabOTHI U MOSCHUTE, KaK JOCTU-TAETCSI IIOCTABJICHHAS 1ENTh?
2. HazoBUTE OCHOBHBIE y3J1bl IKCIIEPUMEHTAIBHON YCTAHOBKU M YKAKUTE UX Ha3HAUCHHUE.

3. Kakue BenTUUMHBI CIEIYET U3MEPATH B JaHHOH padoTe, 4TOOBI BEIYUC-TUTH KOAPPHUIIUEHT
TEIJIONPOBOAHOCTH?

4. KakoBa ¢usnueckasi CylHOCTh TIEpeIauu TeIIa TeIIONPOBOIHOCTHIO?

5. ChopmynupyiTe TOHATHSA: TEMIIEPATYPHOE TI0JI€, N30TEPMUUYECKAsl I0-BEPXHOCTh, IPAUCHT
TeMIIepaTypbl, MOLTHOCTh TEIJIOBOIO MOTOKA, Y/1€1b-HbIH TEIJIOBOH MOTOK.

6. IlokaxuTre Ha cXeMe yCTaHOBKH, KaK HallpaBJIeH BEKTOP TEIUIOBOIO MO-TOKA U IPaIUCHTa
TeMIEPATyphl?

7. KakoB ¢usmnueckuii cMbica K03 UIEHTa TEIIONPOBOIHOCTH, U OT KaKuX (PaKTOPOB OH 3aBHCUT?
8. KakoB xapakTep U3MEHEHMsI TEMIIEPATYPhI IO TOJIIMHE IJIOCKON U IWINHAPUIECKONW CTEHOK?

9. KakoBa B3aMOCBS3b MEXTY KO3(PPHUIMEHTOM TEIIIONPOBOIHOCTH U HAKIIOHOM TeMIIepaTypHOH
KPHUBOU 1O TOJIIIUHE TEIIOBON U30JIALINMN?

10. [Jaiite onpeaeneHue MOHATUIO TEPMUYECKOTO COTPOTUBIICHUS] CTEHKH.

11. Kak 3aBucut K03()(pUIMEHT TEIIONPOBOAHOCTH PA3IMYHBIX BELIECTB (METAJIOB, HEMETAIJIOB,
JKUJKOCTEH U Ta30B) OT Temmneparypsl? OTBET 000CHOBATh.

12. ChopmynupyiiTe OCHOBHOH 3aKOH TEILJIONPOBOJHOCTH. B ueM ero cymHocTs?

13. KakoBbl OCHOBHBIE TPYIHOCTH TEILJIOBBIX PACUETOB IPU NEPEHOCE TEIIa TEMIONPOBOJHOCTHIO?
14. Kak Bnusier popMa CTEHKH Ha BETHUUHY €€ TEPMUYECKOTO CONPOTHUBIICHUS?

JlabopaTtopnasi pab6ora NeS

«Omnpenesienue ko3gPpuuueHTa TeNJIOOTAAYA  NPHU CBOOOIHOI KOHBEKIMH (MeTO]
CTPYHBI)»

1. Hean pa6orsl. OrmpeneneHue SKCOCPUMEHTAIBHBIM IyTeM Ha Ja0OpaTOPHON YCTaHOBKE
K03 pULIMEeHTa TEIUIO0TAaYM MpH CBOOOJHOM KOHBEKIMH B HEOTPAHUYEHHOM IPOCTPAHCTBE.
N3yueHne MeTOOMKH OOpaOOTKM OIBITHBIX JaHHBIX C IPUMEHEHHEM TEOpUU MOoA00Ms u

COCTABJICHUS! KPUTEPUAIIBHOTO YPAaBHEHHUS 110 PE3YJIbTATaM DKCIIEPUMEHTA.

2. KoHTpoabHBIE BONIPOCHI.

1. ChopmynupyiiTe nens 1abopaTopHOii pabOTHI U OSICHUTE, KaK OHA JOCTUTACTCS?
2. Ha3oBHTE OCHOBHBIE Y3JIbI SKCIIEPUMEHTATFHON YCTAHOBKU U YKQXKHUTE UX Ha3HAUCHHE.
3. 3. Kak onpenensiercst cpeHsisl TeMIlepaTypa CTpyHbI B JaHHOW yCTaHOBKe?

4. 4. ]Ins gero 3amepsieTcss 6apoMeTpruUecKoe JaBiIeHUE B JaHHOU padoTte?



5. 5. Kak omnpenensercss KOJIMYECTBO TEIUIOTHI, OTIAHHOE CTPYHOM OKpPYXAIOIIEMY BO3IyXY
NOCPEACTBOM KOHBEKIIMU?

6. 6. Kak ompenensercss KOJIMYECTBO TEIUIOTHI, OTIAHHOE CTPYHOM OKPYXAIOIIEMY BO3IyXY
IIOCPEACTBOM U3ITyUYEHUS?

7. 7.UYto Takoe cBOOOHAS M BBIHYXJICHHAS KOHBEKITHS?

8. 8..KakoB ¢usnueckuii cMbICH U pPa3MEPHOCTH KOA(D(PUIHEHTA TEIUIO0TAauu?

9. 9. Kakue dakxTopsl onpenenstoT ”HTEHCUBHOCTh KOHBEKTHBHOTO TETIOOOMEHa?
10. 10. . Yto Takoe Kpurepuit mogoous?

11. 11. Yto Takoe «onpenemnsomas TeMineparypa» U «onpeaeistonmin» pamep?
12. 12. Kakue KpUTepuH Ha3bIBAIOTCS «OIPEACTISIOUIMMI» U «ONPEAEIIIEMbIMU»?
13. 13. [Ins 4ero u Kak COCTaBJISAIOTCA KPUTEPUATIbLHBIE YPABHEHUS?

14. 14. Kax ompenensercss kod()(UIMEHT TEMIOOTAAYM 0 U3 KPUTEPHAIBHOrO ypaBHEHHUs? Yto
XapakTepu3yroT KpUTepuu nu , gr, pr?

JlabopaTtopHasi paGoTa Ne 6

«HccnenoBanne mMpoueccoB TEMJI000MeHA HA FTOPU30HTAJIBLHOM TPYOOIIPOBOIE»
1. Heap padorsl. M3yueHue mpoleccoB TEIIOOOMEHAa MpPHU CBOOOTHONW W BBIHYKICHHOU

KOHBEKIIMM Ha TOPU30HTAJIHHOM TPyOOINpOoBOJE. DKCIEPUMEHTAIBHOE OIpeaeneHrne Kod(pUIHEHTOB

TCIIOOTAAYN U CPABHCHUC UX C BBIYUCIICHHBIMUA IO KPUTCPUAJIbHBIM YPABHCHUAM.

2. KoHTpoOJIbHBIE BONIPOCHI.

1. ChopmynupyiiTe ens 1abopaTopHOii pabOThI U MOSICHUTE, KaK OHA TOCTUTACTCS?

2. HazoBuTe OCHOBHBIE Y3JIbl SKCIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAUYCHUE.

3. Kakumu MetogaMu u3MepsieTcs TeMieparypa B JaHHOU padboTe?

4. Kak n3mepsiercs M peryaupyeTcs pacxoJ] Bo3yxa B JaHHOH padote?

5.110 KaKuM TIPU3HAKaM MOKHO CYJIUTh O CTAIlMOHAPHOM PEKUME TETUIO0OMEHA C OKpYKaroIIeh cpemnoi?
6. Kak ocymecTBisieTcss BBIOOp KOHTPOJIBHOM OOOJIOYKHM paccMaTpUBaeMON TEPMOJAMHAMUYECCKOM
CUCTEMBI?

7. Haiite GOpMyIUPOBKY U MaTeMaTHYECKOE BbIpaKCHHE YPaBHEHMsI IIEPBOTO 3aKOHA TEPMOJIUHAMUKH,
MCIIOJIB3YEMOT0 JJIsl PEIICHUS 3a/1a4l JAHHOTO OIbITA.

8. VkaxuTe crocoObl OMpeeNieHNs BETUYHH, BXOIAIINX B ypaBHEHHE |-ro 3aKoHA TEPMOIUHAMHUKH,
UCIIONIB3YEMOTO ISl PEIICHUsl 3a/ladll JaHHOTO OIBITa, C IOJHBIM OOOCHOBAaHHEM HCIIOJIb3yEeMbIX
pacueTHbIX (HOpMyII.

9. Kakue cymiecTByIoT METOIbI U TPUOOPHI ISl H3MEPEHUS TEMIIEPATyPHhI, JaBICHUS U pacxoaa’?

10. Kak onmpenensieTcst IIOTHOCTh BO3/IyXa B YCIOBUSX JIAOOPATOPHOW YCTAHOBKH?

11. Kakue BUIIbl KOHBEKIIUU CYIIECTBYIOT, B YEM UX pazjinuue?

12. B uwem cymHOCTh "Teopuu momoOus" W Kak ¢ €€ TOMOIIBI0 OMPenesstoTcs KO3 UIIMESHTHI
TEMJIOOTAAYU ?

13. Kak cocTaBisitoTCs KpUTEpUAIbHbIE YpaBHEHU?

14. CocraBpTe B 00IIEM BHAE KpUTEpPHAIbHBIC YpaBHEHHs JJs BBIHYXJICHHOH U CBOOOIHOMN
(ecTecTBEHHOI ) KOHBEKIIHH.

15. KakoB ¢u3nyeckuil CMBICT KpPUTEpPHUEB IOA0OMSA, BXOIAIIMX B ypaBHEHHE IS CBOOOIHOM
KOHBEKIIUH?

16. KakoB (u3MYECKHUU CMBICI KPHUTEpUEB MOA00Ms, BXOISAIIMX B YpaBHEHHE IS BBIHYKICHHOM
KOHBEKIIUH?



7.5. Onucanue mokasarelei u KpUTCPHUECB OLICHUBAHMA KOMHCTCHHI/II‘/’I Ha PAa3IMYHBbIX 3TaIlaxX HMX (I)OpMI/IpOBaHI/ISI, OIIMCAaHHUEC MIKAJIbI

OLCHUBAHUA.
Taonuua 7
Ilnanupyemble pe3yJibTaThl 0CBOEHHS Kpurepuu oneHuBanus pesy/ibTaToB 00yueHust HanmenoBanue
KOMIETCHIINH MeHee 41 6a/710B 41-60 6ams10B 61-80 6a1;10B 81-100 6anmoB OLICHO'THOT0
(Hey10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIBHO) (xopouo) (OTIMYHO) cpeacTBa

OIIK -2. Ctocob6eH MpUMEeHsITh OCHOBHBIC 3aKOHBI 1 METO/Ibl MCCIICIOBAHMI €CTECTBEHHBIX HAYK JUIS peIIeHU 3a1a49 PO ECCHOHAIBHON JIeATeTbHOCTH

3HaTh: TepMoaguHaAMUYECKUE TapaMeTphl CdopmupoBaHHEIE, HO CdopmupoBaHHEIC
COCTOSIHHUS Ta3a, OCHOBHBIC 3aKOHBI ®parMeHTapHbIe 3HAHUS Henonneie 3Hanus collepIKaIie OTAeIbHBIC CHUCTEMaTHYECKHUE
TEPMOJAWHAMHKHY U TEIUIOTICpEIadn poOeTbl 3HAHUS 3HAHUA
'YMeTh: UCIoy1b30BaTh U3YUYEHHBIN MaTepHa 1o y
MEHHS TTOJTHBIC

TEIIOTEXHHUKE B PELIEHUH IPOGIIEM ’ Cdopmuposannsre

YacTuuHble YMEHHS Henonuble yMeHHsA | 1omyCKarOTCs HEOObIINE
TEXHOJIOTHYECKUX MPOIIECCOB JOOBIYH U YMEHHUSA

OTIpY3KH HE(YTH U HEPTENPOIYKTOB

OIINOKH

Koumponupyrowue
mamepuanst no
oucyuniune, , 3a0aHus
0151 KOHMPOJILHOU
pabomul, 3a0aHusi Ol

Biagern: CII0COOHOCTLIO HCIIOJIL30BAHUS
[POTPaAMMHBIX KOMIUIEKCOB 3HAHHUN B 00JIaCTH
TEIUIOTEXHUKH JIs1 KAYSCTBCHHOTO YIIPABJICHUS
COTIPOBOXKICHUS ¥ KOHTPOJIS IIPOU3BOACTBEHHBIX
TEXHOJIOTHYECKUX MPOIIECCOB

YacTuuHOE BiIagcHUE
HaBBIKAMU

Hecucremaruueckoe
[IPUMEHEHHUE HABBIKOB

B cucremarnueckom
NMPUMCHCHUN HABBIKOB
JOIMyCKarTCA Hp06€J'H>I

VYceneninoe u
CHCTEMATHYECKOE
MPUMEHCHUE HABBIKOB

1abopamopHoul
pabomul, mecmosvie
3a0anus, memol
[peghepamos, 0oxk1a006
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OIIK-3. CiocoOeH BCcTob30BaTh 3HAHUS HMH)KEHEPHBIX MPOIIECCOB MPHU PEIICHUH MPO(eCCHOHATBHBIX 3a/1a4 U IKCILTyaTallii COBPEMEHHOTO

TEXHOJIOTHYECKOT0 000pyI0BaHuUs U IPUOOPOB

3HaTh:
- OCOOEHHOCTH TETUIOBBIX MPOIIECCOB
SHEPTrOTEXHOJIOTUUECKOTO

CdopmMupoBaHHbIE, HO CdopMupoBaHHbIE
000py/I0OBaHUs U TPUHIIUIIEI PaOOTHI
chaFMeHTapHBIe 3HAHUA Henoxpie 3Hanus COACPKAIMUEC OTACIBHBIC CHCTCMATHUYCCKHC
TEIUIOPHEPTrETUYECKUX U
np06em,1 3HaHUA 3HaHUA
TEMJI000MEHHBIX YCTaHOBOK Ha
oobwekrax OIT/I.
Ymern:
- IPOBOAUTH TEPMOAUHAMUYECKHE
pacdeTsl pabovrX MPOIECCOB B
TEIUIOCUIIOBBIX YCTAHOBKAX U APYIUX
TEIUIOTEXHUYECKUX YCTPOMCTBAX,
MIPUMEHSEMBIX B OTPACIIH; YMenus nomere, CdopMupoBaHHbIE
YacTtuyHble YMEHHS Henonueie ymenus JIOTYCKAIOTCSI HEOOJIbIITHE
- pacCUuTHIBaTh U BHIOMPATH 5 yMeHus
OIINOKH

palroHaIbHBIE CHCTEMBI
TeIJIOCHAOKEHMUsI, MPeoOpa3OBaHUs U
HCIIOJIb30BAHHUA SHCPTHUH,
PalOHAJIBHBIC CUCTCMbI OXJIAKACHU
U TEPMOCTATUPOBAHUS 000pYIOBaHUS,

\Konmponupyowue
lmamepuanvl no
Oucyunnune, , 3a0anus
0J151 KOHMPOLHOU
lpabomul, 3a0anus o1
ltabopamopnoil
pabomvl, mecmogvie
3aoanus, memol
pedhepamos, 0oxnados

Baagern:
- METOJaMH pacueTra MpoleccoB

TEIIoNEepeladyd Y TEIUIOOTAAuH;

ycnosmnamm

YacTuuHOE BiIaJgcHUE

OAHO3HA4YHOCTU nnn HaBBIKAMH

KpaeBbiMun ycnosnamm npouecca

TENNONPOBOAHOCTU.

Hecucremaruueckoe
MIPUMEHEHUE HABBIKOB

B cucremarnueckom
NMPUMCHCHUN HABBIKOB
JOIMYyCKarTCA Hp06€J'H>I

VYcneninoe u
CHCTEMATHYECKOE
MPUMEHCHUE HABBIKOB




8. OcoGeHHoOCTH peanm3anny JUCHMILIMHBI V15 MHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMMU 310POBbA

Jis  ocyuiecTBieHUsT TPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHOM
aTTeCTallud OOYYaroUIMXCS CO31aHbl (POHIBI OLCHOYHBIX CPEJICTB, aJAalTUPOBAHHbIC JJISI WHBAIHUIOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS M IIO3BOJISIOUIME OLIEHUTH TOCTH)KEHHUE HMHU
3allJJAaHUPOBAHHBIX B OCHOBHOW 0Opa3oBaTeNbHOM IporpaMMe pe3yjiabTaToB OOydeHus U YpOBEHb
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBICHHBIX B oOpa3zoBarenbHON mporpamme. Dopma
NPOBEACHUST TEKyIlel aTrTecTallMd Ui CTYIEHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUYAIBHBIX TCUXO(HU3MUECKUX OCOOEHHOCTEH (YyCTHO, MUCHBMEHHO Ha Oymare, MHCbMEHHO Ha
KOMIIbIOTEpe, B (Qopme TecTupoBaHus U T.1.). Ilpu TectupoBaHuM A CIAOOBUISAIIMX CTYACHTOB
UCIOJIb3YIOTCS (POHJIBI OLIEHOYHBIX CPENCTB C YKpYyMHEHHbIM mipudToMm. Ha sk3ameH npurnamiaercs
COIIPOBOKAAIONINI, KOTOpPBIM  oOecreynBaeT TEXHUYECKOE COMPOBOXJIEHHE cTyaeHTy. [lpu
HEOO0XOAUMOCTHU CTYACHTY-UHBAIUAY MPEJOCTABISAETCS JONOTHUTEIBHOE BPEMS Uil MOATOTOBKH OTBETA
Ha »9k3aMeHe (unu 3adere). OOydarmmecss C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI U
oOyuaroluecss HMHBAIMUIbI O0ECTIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa30BaTeIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIE MOCOOHMS MJii CaMOCTOSATENbHOW paboTel W T.0.) B ¢opMmax,
alalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3JI0POBbs U BOCIIPUATUS HHPOPMALIUH:

1) Ans UHBAIMJIOB U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMU 3/I0POBbS N0 3PEHHIO:

- IS cjelbIX: 3aJlaHds JUIsl BBINOJHEHHWS Ha CEMUHAapax W MPaKTUYECKUX 3aHSITHIX
oopmisitoTcst  penbeHO-TOUeUHBIM mIpupTOoM bpaiing uam B BUAE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TMOMOIIBIO KOMIIBIOTEpPA CO CIICHUATM3MPOBAHHBIM MPOTPAMMHBIM 00ECIIEUEHUEM IS
CJIETIBIX, JIMOO 3aYUTHIBAIOTCS ACCHCTEHTOM; MUChbMEHHbBIE 33/1aHUSI BHITIOIHSIIOTCS Ha Oymare penbeHo-
ToueyHbIM mmpudrom bpailnig unum Ha KOMIBIOTEpPE €O CHEUMATU3UPOBAHHBIM MPOrPaMMHBIM
o0OecrieueHrneM [UIsl CIETbIX JIMOO HAJWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS JJsi BBIIOJHEHUS
3aJJaHus TIPU HEOOXOIUMOCTH IMPEIOCTABISIETCS KOMILJIEKT MUChbMEHHBIX NMPUHAUIEKHOCTeH M Oymara
IUIE  TUCbMa  penbeHO-TOYEYHBIM IIpH(TOM bpaiiis, KOMObIOTEp CO CHEHHATHM3UPOBAHHBIM
MIPOrpPaMMHBIM 00€CTIeYeHUEM JIJIS CIICTIBIX;

- Aas caadoBUASIIUX: 00ecreynBaeTCcsl WHAMBUAYAIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydaromMcs Ui BBIOJHEHHS 3aJaHusl IMpH  HEOOXOAMMOCTH TMPEAOCTaBISAETCS
YBEIIMYMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TaKKe HCIOJIb30BAHUE COOCTBEHHBIX YBEIMUYMBAIOIIMX
YCTPOICTB; 3aAaHUs sl BHITIOJIHEHUS 3aJaHUi 0(OPMIISIOTCS YBETUYEHHBIM HIPUPTOM;

2) n7s MHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 3/I0POBBS MO CIYXY:

- VISl TIYXUX U CJ1a00CabIIAIMX: 00eCIIeYMBACTCsl HATMYUE 3BYKOYCHIIMBAIOLICH anmaparypsl
KOJIJICKTUBHOTO N0JIb30BAHUS, npu HE0O0X0IMMOCTH o0yJaromumcst IIPEIOCTABIIAETCS

3BYKOYCWJIMBAIOIIasl — ammapaTypa HWHAUBUAYAJIbHOIO  TOJb30BAaHUS; MPENOCTABIAIOTCS — yCIyTU
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CYpPAOIIEPEBOIYNKA,

AJISl  CJAeNMOIJIyXHX JIONYCKaeTcss MPHUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOUIETO  YCIIYTH

tudrocypaonepeBoaunka (MOMUMO TpeOOBaHUM, BBIMOIHAEMBIX COOTBETCTBEHHO JISi CIENBIX H

TITYXHX);

3)

4)

JUISL JIULL C TSDKEJIBIMU HApYILICHUSAMHU PEUH, TIIYXUX, CIa0O0CHbIIAIINX JIEKIUH U CEMUHAPHI,
POBOJUMBIE B YCTHOM (hopMme, MPOBOAATCS B MUCEMEHHOM (opme;
JUISl ’HBAJIUJOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310pPOBbsi, HMEIOLIMX HAPYILLICHUA

OMMOPHO-ABUIaTECJBHOI'O alllapara:

- OJId JIMO C HApYIICHHUAMH OIIOPHO-ABUIAaTCIIBHOI'O allrapara, HapyImICHHAMHU JABUTaTCIbHBIX

(GyHKIMH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEW: MUCHMEHHBIC 3aJlaHHs

BBIIIOJHAKOTCSA Ha KOMIIBIOTCPE CO CICHUAIM3UPOBAHHBIM  IMPOrpaMMHBIM obecrieyeHneM HIH

HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBIMOJHEHHE 33JaHUN (TECTOB, KOHTPOJIbHBIX paboT), MPOBOAUMBIE B

MMUCbMEHHOM (popMe, TPOBOATCS B YCTHOM (hopMe IyTeM orpoca, Oeceibl ¢ 00yJarommumcs.

9.

Y4eOHo-MeTOoAUYecKOe U MHPOPMAIHOHHOE 00ecTieYeHre TUCHMIIINHBI

a) OCHOBHAsI JIUTEeparypa

1.

AmnppeeB B.B. Terorexuuka [ DaeKTpoHHBIN pecypc]: yueonux/ Anapees B.B., JleGenes B.A.,
CnecuBnies b.M1.— Dnektpon. tekctoBweie manHblie.— CII16.: HanmoHanpHBIT MUHEpaIbHO-
celppeBO  yHuBepcuTeT  «lopHbni», 2016.— 288 c—  Pexum  pocryna:
http://www.iprbookshop.ru/71706.html.— DBbC «IPRbooks»

TexHuyeckass TEPMOAMHAMHKA W TEIUIOTEXHHKA [DJIEKTPOHHBIA pecypc]/ — DIeKTpoH.
TekcToBble AaHHbIe. XanieHko A.A., Kanmnanyenko M.IO., Bucnoryzo A.H.— CraBpomnoJib:
Cesepo-KaBkasckuii Qenepanbubiii  ynusepcuter, 2017.— 107 c.— Pexum npocryma:
http://www.iprbookshop.ru/75606.html.— DBbC «IPRbooks»

Pacyer TemioBBIX NMpOLIECCOB M YCTAaHOBOK B NpHUMEpax U 3ajadax [DIEeKTpOHHBIH pecypcl:
npaktukym/ Iamait B.B., MuxaitnoB A.I'., barpakos II.A., Tepebmno C.B., Cnobonuna
E.H.— DOnexktpoH. TekcToBble naHHble.— OMck: OMCKHI TOCyAapCTBEHHBIM TEXHUUYECKUI
yauBepcutet, 2015.— 120 c.— Pexum moctyma: http://www.iprbookshop.ru/58098.html.—
3BC «IPRbooks»

Manas .M. TexHuueckas TEIJIOTEXHUKA [DIEKTPOHHBIA pecypc]: yueOHoe mocodue/ Manas
O.M., TomukoB JI.B.— DOnektpoH. TekcTtoBele naHHble.— CapatoB: CapaToBCKuil
rocyJlapCTBEHHbIM TexHuueckuii yauepcuteT umenu F0.A. INarapuna, O6C ACB, 2014.— 90
c.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

Mpakun A.H. Pacyer Tenao’HEPreTUYECKUX YCTAHOBOK MPOMBIIUICHHBIX MNPEANPUITHI
[DnexTpoHHbIH pecypc]: mpakTukym/ Mpakun A.H.— DIeKTpoH. TEKCTOBBIE HaHHBIC.—
CaparoB: CapaTOBCKHi TOCYIapCTBEHHBIN TeXHUYECKUN yHUBepcuTeT uMeHH FO.A. ["arapuna,
OBC ACB, 2015.— 24 c.— Pexum nmocryna: http://www.iprbookshop.ru/76510.html.— 3bC
«IPRbooks»

Hukonaes FO.E. Temnmodukaius ¥ TemiaoBbIE CETH [DNEKTPOHHBIA pecypc]: MpakTUKyMm/
Huxonaes 10.E., BnoBenko N.A.— DnekTpoH. TekcToBbie JaHHble.— CapatoB: CapaToBCKHil
rocylapCTBEHHBbIN TexHU4eckuil yHuBepcuteT uMmenu 0. A. INarapuna, O6C ACB, 2015.— 36
c.— Pexum nocryna: http://www.iprbookshop.ru/76520.html.— 3BC «IPRbooks»

Typnyes P.A-B., Manaesa M.3. Meronndeckue ykazanus / TepmoauHaMudeckue napaMeTpsl
Y TIPOIIECCHI HICATBHBIX Ta30B. 3aKOHBI UJI€aTbHBIX ra30B U razoBeie cmecu. [THU - 2005, 44
C.



8. Hcaes X.A., Enbmyp3aeB A.A. Metonnueckue ykazanus //TerioBoi pacueT maporeneparopa.-
I'THU - 2002, 21 c.

9. Typnye P.A-B., Manaesa M.3. Mertoauueckue ykazaHusi// BTopoil 3akKOH TE€pPMOJIWHAMHKH.
Peanpubie Ta3sl (mapel) u ux coiictea. [THU -2005, 18 c.

10. Typnye P.A-B., ManaeBa M.3. Meroauueckue ykazanusi// OCHOBHBIE 3aKOHBI TEIIJIOOOMEHA.
I'THHU - 2005, 25 c.

B) IPOrpaMMHOe 1 KOMMYHHMKAIIMOHHOE o0ecrneyeHue

1. DJIEKTPOHHBIA KOHCHEKT JIEKIUH M 3IIEKTPOHHO-O0YYAIOIIMi KOMIUIEKC M0 TUCHUILUINHE
«TexHn4eckas TEMJIOTEXHUKA

2. TecThl 17151 KOMIBIOTEPHOTO TECTHPOBAHUS CTYIEHTOB.

r). Humepuem pecypc - www.gstou.ru 3Inekmpounan ouoauomexa ObC «IPRbooksy,
“Koncynemanm cmyoenma’, “ibooks”

HNHuTepHeT-pecypcesl

thermophysics.rwymodules.php?name=PagesAd&pa...pid...

book-pdf.org>physics/file6014.html

fondknig.comymain...termodinamika i teploperedacha...

eknigi.org>nauka 1i...termodinamika-i-teploperedacha...

msmakarov.narod.ruyhtml/ctheme.html

teplotexnika.ucoz.rurload/1

techliter.ruy...lekcii/termodinamika...teploperedacha...

termopower.rutehnicheskava-literatura/126-lekcii. ..

booksgid.comy...tekhnicheskaja-termodinamika-i.html

=|10|0| o | v |w o]~

0. | eknigi.orgynauka 1i...termodinamika-i-teploperedacha...

10. MaTepuajbHO-TeXHHYECKO0E o0ecredyeHne JUCHUIINHbI

1. Knacc ¢ nepcoHaJbHBIMM KOMIBIOTEPAMU JJIs NPOBEACHMSI IPAKTUYECKUX 3aHIATUH U

BUPTYaJIbHBIX TaOOPaTOPHBIX PabOT.

TennoTexHuka u XJaagoTexHuka (Hamune odopynosanus u TCO)

1 JlaGopatopHslif komiuieke "Temmonepenaua npu kousekuu u ooayse" TIIK-010-9JIP-01
(9 nabopaTopHbIX padboT)
1. Temnonepenaya nmpu KOHBEKIIUHU U 00yBe cTepxKHS (PeanbHas)
2. Tenmomnepenaua mpu KOHBEKIIMHU B 00ayBe paauarTopa (Pearvnas)
3. Temnnonepenaya mpu KOHBEKIIMH U 00yBe 1mapa (Pearvnas)
4. Temonepemnaya mpu KOHBEKITUU U 00TyBE TUIACTUHBI (Peanvuast)
2 Y4eOHo-nmadboparopusiit Komruieke «TermnooOMeHHUKN» (4 1a00paTOPHBIX PaOOTHI)
1. Hccnenoanue TpyO4aroro reriooOMeHHuKa (Pearvras)
2. HccrnemoBaHue IIaCTUHYATOrO TEINIOOOMEHHMKA (Peanbhast)
3 BupryanpHbIii mporpaMMHBIN 1abopaTopHbIil komiuieke "Temmorexauka" (6 madop.

pabor)

BJIP_Ne]. IlepBblii 3aKOH TEPMOJMHAMUKH B MIPUIIOKEHUHU K PEIIEHUIO OJTHOTO U3 BUIOB
TCXHHUYCCKHUX 3aaa4,

BJIP_Ne2. Onpenenenue mapameTpoB BIAXKHOTO BO31yXa;

BJIP MNe3. ViccnenoBanue npolecca UCTEUSHHs BO3IyXa Yepe3 CYKUBAIOLIEECs COILIO;
BJIP No4. Onpenenenne kodduiimenTa TermionpoBOTHOCTH TEMIOU30JISIIIMOHHOTO
MaTepHana;

BJIP_Ne5. Tenootiadya BEpTUKAIBHOTO IIUJIMH]IPA IPU €CTECTBEHHOW KOHBEKIIUH;
BJIP _Ne6. VccrnienoBanue MpoieccoB TeI000MEeHa Ha TOPU30HTATIHLHOM TPYOOIIPOBOJIE.



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

4 BuptyanbHbiii yueOHbIH KoMIUIEKC «TerioBbie 31eKTPOCTAHII

5 KoMIJIEKT MJIaKaToOB 560x800 MM, N3006paskeHre HAHECEHO HA MJIACTUKOBYIO OCHOBY TONIIHHOM 4 MM
u pazmepoM 560x800 mm. M300paskenune obnagaeT BOJOCTORKIUMH cBoMcTBaMHU. Kaxiblil miakaT nmeer
OJICMCHTBI KPCIJICHUS K CTCHEC.

5.1 | Texuuueckas repmoguHamuka (16 mr.)

5.2 | «Tenomaccooomeny 16 mir.

6 3.]IeKTp0HHbIe IJIAKATBI JleMOHCTpaMOHHBIE KOMIUICKCH Ha 0a3¢ MyJIbTHMEINA-TIPOCKTOPA (KOMILICKT
3JIEKTPOHHBIX M1akaToB Ha CD, mynsruMenua-npoexrop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

a. Texaudeckas TepMoauHaMuka (86 mir.)

0. TennomaccooOmen(122 mr.)
IIpe3enTanun:

1 Teronepenaya

2 TeroBble 1 aTOMHBIE AJIEKTPOCTAaHIIUN

3 JIBurarenu BHyTPEHHETO CrOpaHUs

4 DU3UKO-XUMHUECKUE OCHOBBI COBPEMEHHOM DHEPIeTUKHU

5 DHeprocOepeKeHUE U €€ poih B )KH3HU 001IecTBa (52 ciaion);

6 Mepornpustus 1o 3HeproddHeKTUBHOCTH U dHeprocOepexenuto (20 cnaiiios);

7 Oco0eHHOCTH pean3aluy MPOTPaMM dHEPTOCOEPEIKCHHS U DHEPTETHICCKOM
2 (heKTUBHOCTH 7151 OFOJDKETHBIX opranu3anuii (9cnaiijoB);

8 Dueprobanancel TOP ux coctosaue u knaccudukarms (11 cnaiinos);

9 PacueTHbIil aHAIN3 YHEPTrEeTHYECKUX MOTOKOB 1 OaancoB (11 crmaiaoB)




Ipuio:xxkenune
MeTtoauyeckue yKkazaHusi M0 OCBOCHHIO IUCUHMILIMHBI «TenjoTexXHUKa U XJ1aJ0TeXHUKA))

Metoauueckre ykazaHusl s OOydyarolUXCsl MO IUIAHHPOBAHMIO M OPraHU3allid BPEMEHH,
HEO0OXOIMMOTO JIJIS1 OCBOCHUS TUCIUTIIHHBI.

N3yueHne peKOMEHIyeTCsl HayaTh ¢ O3HAKOMJIEHUS C pabodeil mporpaMMou AWCITUIUIMHBI, €€
CTPYKTYpO W COJIEpKaHHEM pa3leloB (Moynei), (OHIOM OIEHOYHBIX CpPEICTB, O3HAKOMHUTHCS C
y4eOHO-METOIMYECKUM U HH()OPMAITMOHHBIM 00CCTICYCHHEM TUCITUTUIMHBI.

JuctummHa «TernmoTexHuka U XJIaJ0TEeXHUKa» COCTOUT U3 17 CBSA3aHHBIX MEXIY COOOI0 TeM,
o0ecrneunBaoIIKX MocaeIoBaTeNIbHOE U3yUeHHE MaTepHaia.

OO6yuenne mo aucuuiinHe «TermmoTexHuka U XJIAAOTEXHHUKA) OCYIIECTBISCTCS B CIEIYIOIINX
dbopmax:

1. AynutopHbie 3aHsTHs (JICKIIUH, TA00PATOPHBIE 3aHATHS).

2. CamocrosiTenbHas paboTa cTyAeHTa (MOATOTOBKA K JIEKIMSM, JIaOOpAaTOPHBIM 3aHATHUSM, U
WHBIM (popMaM MUCEMEHHBIX PaboT, MHANBUAYAIbHAS] KOHCYIIBTAIUS C TIPEIOIaBaTeIIeM).

3. UnrepaktuBHble (HOpMbI IPOBEACHUS 3aHITUN (KOJUIOKBUYM, JEKIUSA-AUCKYCCHUS, TPYIIIOBOE
peleHue kKeica u aApyrue Gopmal).

VY4eOHblil MaTepuall CTPYKTYpPUPOBAH U U3yYEHHUE NUCUUIUIMHBI IPOU3BOAUTCS B TEMAaTUYECKOM
nocnenoBarenbHocTH. Kaxaomy mnpaktudeckomy/ J1a00paTOpHOMY 3aHATHIO U CaMOCTOSITEILHOMY
M3YYCHHUIO MaTepuana IMpeAllecTBYeT JeKUus Mo AaHHoM Teme. OOydaromuecs CaMOCTOSATEIbHO
MPOBOASAT MPEIBAPUTEIHHYIO MTOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4acTHE B
00CYXXIIEHIH TEOPETUUECKUX BOIPOCOB, pazdope MpoOIeMHBIX CUTYAIlMi U IOUCKOB ITyTeH UX pelIeHus.
MHuorue mpoOieMbl, W3ydaeMble B Kypce, HOCST JUCKYCCHOHHBIH XapakTep, 4YTO Mpearnojaraetr
MHTEPAKTUBHBINA XapaKTep MPOBEIECHNUS 3aHATUN Ha KOHKPETHBIX pUMepax.

Omnucanue Mocie0BaTeNbHOCTH JEHCTBHI 00YJarOIIerocs:

[Ipy wu3ydyeHun Kypca cielyeT BHHMMATEIbHO CIYIIaTh W KOHCIEKTHUPOBAaTh MaTepua,
W3JIaraeMblil Ha ayIUTOPHBIX 3aHATHUSIX. J{JIs ero MOHUMaHUsS M KAYeCTBEHHOTO YCBOSHUSI PEKOMEHTyeTCsl
cieayronias nocjae10BaTeIbHOCTh JEHCTBUM:

1. [Mocrme okoHuaHUsT Y4EOHBIX 3aHATHIA IS 3aKpEIUICHUST MaTepuana MpoCMOTPETh U 00yMaTh
TEKCT JICKITUH, TIPOCITYIIAaHHOM CEToHs, pa3odpaTh paccMoTpeHHbie mpumepsl (10 - 15 MuHyT).

2. Tlpu mOATOTOBKE K JEKIMU CIEIYIOIIETO0 JHS TOBTOPUTh TEKCT MPEABIAYIICH JIeKIIHH,
MOAYMAaTh O TOM, Kakast MOXKET ObITh caeaytomas Tema (10 - 15 munyT).

3. B TeueHue Henenu BIOpATh BpeMs A7l paboThI ¢ IuTeparypoid B bubnuoreke (1o 1 gacy).

4. IIpu moAroToBKe K J1aOOpaTOPHOMY 3aHATHIO MIOBTOPUTH OCHOBHBIE MOHATHUS 110 TEME, U3YUYHUTD
MpPUMEPBI, U3YYHTh CXEMY, OMHCAHWE U TIOPSAOK IMPOBEIEHUs J1ab0paTOpHON paboOThI, PacCMOTPETh
rpaduku M JAMarpaMMbl. Pemias KOHKPETHYIO CHUTYaluio, - TIPEIBApPUTENbHO TOHATh, KaKou
TEOPETUYECKUI MaTepuan Hy»KHO HCIIOJIb30BaTh. HaMETUTH TUIaH pelieHus, MonpoooBaTh Ha €ro OCHOBE
pemuTh | - 2 mpakTHYecKue CUTyaruu (JJTabopaTopHbIe PabOTHI).

2. Metoauyeckue ykazaHHs 110 padore 00y4ar0ImMXxcsi BO BpeMsl IPOBeIeHUs! JeKIHii.

Jlexuu JaroT 00Y4arOUMMCS CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE, KOHIEHTPUPYIOT
UX BHHMMaHHME Ha HauOoyiee CIOXHBIX M BaXHBIX Bompocax. Jlekuuu OOBIYHO H3NaratoTcs B
TPaIUIIMOHHOM WM B NMpoOJIeMHOM cTHie. st cTyneHTOB B OOJBIIMHCTBE CIIy4yaeB B MPOOJIEMHOM
ctuiie. I[IpoGneMHBI CTUIBF TO3BOJIIET CTUMYJIUPOBATh AKTUBHYIO ITO3HABATEIbHYIO ESTEIbHOCTh
o0yJaromuxcs M MX HHTepec K IUCHMILIMHE, (HOpMUPOBATH TBOPUECKOE MBIIIJICHHE, MpUOeraTh K
MIPOTUBOIOCTABICHUSAM U CPaBHEHUSM, KeJaTh 0000IIeHNs, aKTHBU3UPOBAaTh BHUMAHUE O0YyYaroInXxcs
MyTeM TOCTAaHOBKU MPOOJEMHBIX BOIPOCOB, MOOUIPATH JAUCKYCCHIO. BO BpeMms JIEKIIMOHHBIX 3aHATHH
PEKOMEHIyeTCsl BECTH KOHCIEKTHpOBaHHE ydeOHOro wmarepuaia, oOpamiaTh BHUMaHHE Ha



(OpPMYITHPOBKH U KaTErOpuH, PaCKPHIBAIONINE CYTh TOTO MJIX HHOTO SIBJIICHHS, HJIH MTPOIIECCOB, BEIBOBI U
IpaKTUYeCcKHe peKkoMeHaanuu. KoHCIeKT NeKuuu JTydine noApa3aesaTh Ha IyHKTHI, COOJII0ast KPacHYIO
CTPOKY. DTOMY B OONBIIONW CTENEHH OYAYT CIIOCOOCTBOBATH BOIIPOCHI IUIAHA JIEKLUH, TPEIOKCHHBIC
npernonasaTensm. CieayeT oOpaiiaTh BHUMAaHUE Ha aKIIEHTHI, BBIBOJIBI, KOTOPHIE JI€aeT IPernoiaBaTeb,
oTMe4ass Hanboiee BaXKHBIE MOMEHTHI B JIGKIMOHHOM MaTepHale 3aMEYaHUSIMH «BAKHOY», «XOPOIIO
3aIIOMHUTHY» U T.11. MOXKHO JIeJIaTh 3TO U C TIOMOIIBIO Pa3HOIBETHBIX MAPKEPOB MIIN PyUeK, MOAUEPKUBAsT
TepMuHbBl u ompenenceHus. llemecooOpazHo pa3paboTath COOCTBEHHYIO CHCTEMY COKpAIICHHM,
ab0peBuaTyp U cuMBOJIOB. OHAKO MpH JanbHelmeil padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIydllle 3aMEHUTh
OOBIYHBIMH CJIOBaMH JJIs1 OBICTPOTO 3PUTEIIFHOTO BOCTIPUATHS TeKcTa. PaboTas HaJ KOHCIIEKTOM JICKITUH,
HEOOXOJMMO HCIIOJIb30BaTh JIUTEPATYPY, KOTOPYIO PEKOMEHIOBAN IpernojaBaresb. MMeHHO Takas
cepbe3Has, KpoOmoTiuBas paboTa C JIEKIHMOHHBIM MaTEpUaloOM IO3BOHUT TJIYOOKO OBIJIAJIETh
TEOPEeTHYECKUM MaTepuaioM. TemaTuka JeKuid faeTcs B, pabodel mporpaMMe AUCIUIUIHHBL.

3. MeToanuyeckne yKazaHusi 00y4arOIMMCs M0 MOATOTOBKE K MPAKTUYECKUM/CEMHUHAPCKUM
3aHATHSIM.

Ha mpakTuyeckux/CeMHHAPCKUX 3aHSTHUSX MPUBETCTBYETCS AKTUBHOE y4YacTHE B OOCYXKICHHUH
KOHKpPETHBIX CHUTYyalllii, CHOCOOHOCTP Ha OCHOBE IIOJYYEHHBIX 3HAHMM HaxoOuTh Hauboiee
3¢ (eKTHBHBIC pEIICHHs] TMOCTABJICHHBIX MNPO0JIeM, YMETh HAaXOAWTH TMOJIE3HBIN. J[OMOTHUTETHHBIN
MaTepua o TeMaTUKe CEMUHAPCKUX 3aHSITHA.

Crynenry pPEKOMEHAYETCS CIIeyIoIas cxeMa IMOATOTOBKH K
MPaKTUYECKOMY/CEMHUHAPCKOMY 3aHSTHIO:

1. O3HakOMJICHHE C IUJIAHOM MPAKTHYECKOT0/CEMUHAPCKOTO 3aHSTHS; KOTOPBIH .. OTpa)aer
coJiep>KaHue TMPeaJIOKEHHON TeMBbI;

2. [IpopaboTaTh KOHCIIEKT JIEKIUH;

3. IlpounTath OCHOBHYIO JIUTEPATYPY.

B nporiecce moAroTOBKY K MPAKTUYECKUM 3aHATHIM, HEOOX0IMMO 00paTUTh 0coboe

BHHMaHUE HAa CaMOCTOSITENIbHOE M3Y4YeHHE PEKOMEHJIOBaHHOW JuTeparypbl. [Ipu Bcelt momHOTE
KOHCIIEKTUPOBAHUS JICKIIMM B HEH HEBO3MOXHO HM3JIOKUTh BECh MaTepual M3-3a JTUMHUTA ayIUTOPHBIX
gacoB. [loaTtoMy camocTosiTenpbHas pabota ¢ ydyeOHMKaMH, YYEOHBIMH IMOCOOMSIMHU, HAYyYHOH,
CIIPAaBOYHOM JIMTEPATYPOU, MaTEPUAIIAMU IIEPUOJUYECKUX U3IaHUN U

WnTepHera sBisieTcst Hanbosee 3pPeKTUBHBIM METOAOM HOTYyYEHUS JOMOTHUTEIBHBIX

3HAHWMA, TIO3BOJSIET 3HAYMTENHHO AaKTUBU3MPOBATH TPOIECC OBIAACHHUS HWHPOpMAIUEH,
crocoOcTByeT Ooisiee TIyOOKOMY YCBOEHHIO H3y4aeMoro Marepuana, (GOpMHPYET Y CTYACHTOB
OTHOIIICHHE K KOHKPETHOU mpobieme. Bce HOBBIE MOHATHS MO M3y4aeMOl TeMe HEOOXOIMMO BBIYYUTh
Hau3yCTh U BHECTHU B TJIOCCAPHil, KOTOPBIH 11e1ecO00pa3HO BECTH ¢ CaMOT0 Havyalla U3y4eHUs Kypca;

4. OTBETUTH HA BOIMPOCHI IIaHA MPAKTUYECKOTO/CEMHUHAPCKOTO 3aHSTHUS;

5. BBIITOJIHUTE JIOMAaIIHee 3a/IaHue;

0. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33/1a4H;

7. Ilpu 3atpyaHeHusX copMyIHpoBaTh BOIPOCH! K MPENOAABATEIIO.

PesynbTar Takoit paboThI TOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOIHO

OTBETUTH HA TEOPETUUYECKHE BOMPOCHI MPAKTUKYMA, BHICTYIaTh U Y4aCTBOBATh B

KOJUIEKTUBHOM OOCY>KICHHH BOIIPOCOB MU3Y4aeMOU TEMbl, MPABUIBHO BBITIOIHATH MPAKTHUECKUE
3aJlaHus ¥ UHbIE 3aJaHHsI, KOTOpPbIE JAIOTCS B (POHJIE OLIEHOYHBIX CPEJICTB AUCIUILTUHBL.

4. MetoauyecKue yKazaHHsA 00y4aOIIMMCS 110 OPraHU3alii CAaMOCTOATEJIbHOM padoThI.

lenr opraHm3amuu  CaMOCTOSTENbHON paboTel 1o  muciuruinHe  «TemmorexHuka W
XJIaIOTEXHUKa»- 3TO yriIyOJeHUE U paclIupeHre 3HaHu| B o0nacTu (OpMHPOBAHUE HABBIKA U MHTEpEca
K CaMOCTOSTEIIHFHOM MO3HABATEILHOM JACATCIbHOCTH.

CamocrosiTennbHas paboTa oOyJaronIuxcsl SBISETCS BaXHEHIITUM BHUIOM OCBOCHHUS COACPIKAHUS
JTUCIUIUIAHBL, TOJATOTOBKU K MPAKTUYECKUM 3aHSATHIM H K KOHTPOJBHOM padoTe.

Crofia ke OTHOCSITCSI MU CAMOCTOATEIIbHOE YIi1yOJeHHOE H3YYCHHUE TeM JTUCIUTUTAHEI.



CamocrosiTenbHass paboTa TPEACTaBISCT COOOM IMOCTOSHHO JCHCTBYIOUIYIO CHCTEMY, OCHOBY
00pa30BaTeNLHOTO MPOIIECcCca U HOCUT UCCIICIOBATEILCKUN XapaKTep, YTO MOCITYKUT B

OyIyleM OCHOBAHHMEM JIJIsl HAallMCaHUS BBITYCKHON KBaTH(PUKAMOHHON pabOThl, MPAKTHYECKOTO
IIPUMEHEHHSI [10Jy4YEHHBIX 3HAHUN.

Opranuzanys caMOCTOSTENbHON PabOThl 00y4YaIOIIUXCSl OPUEHTUPYETCS Ha aKTUBHBIE METObI
OBIIQJICHUSI 3HAHWUSIMH, pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, TepexoJ OT MOTOYHOIo K
UHIUBUAYAITU3UPOBAHHOMY O0YUEHHIO, C YIETOM MOTPEOHOCTEN U BOZMOKHOCTEHN IMYHOCTH.

HpaBI/IJ'H:HaH opraHnzallii  CaMOCTOATCIIbHBIX y‘IGGHBIX 33.H§ITPII>1, X CHCTEMATHUYHOCTD,
1enecoo0pa3Hoe TIaHHPOBaHKUE pabOYero BpEMEHH MO3BOJISIET CTYACHTaM pa3BUBaTh YMEHUS U HABBIKU
B YCBOGHHUHU U CHUCTEMAaTU3allMU TPHUOOpETaeMbIX 3HaHUH, 00eCcTIeunBaTh BHICOKUIA

YPOBCHB yCI€BaCMOCTU B nepuon 06yLIeHI/I$I, MOJIYYUTb HaBbIKN IIOBBIIIICHUA
po¢eCCHOHAIBHOTO YPOBHSI.

CamocTtosTenpHas paboTa peann3yercs:

- HETIOCPEJICTBEHHO B MPOLIECCE AYAUTOPHBIX 3aHATHH - Ha JIEKLIUSX, TPAKTUYECKUX 3aHITHSIX;

- B KOHTaKT€ C NpernojaBaTejeM BHE paMOK PACHUCAHUS - Ha KOHCYJIbTALUAX MO y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, MPH JMKBUAALUWU 33J0JKEHHOCTEH, NMpU BBINOJIHEHUN
HWHAUBUAYAJIbHBIX 3aI[aHHI>'I uT.IO.

- B Oubnumoteke, noma, Ha Kadeape IpH BHITOJIHEHUH O0YYaIOIIMMUCS YICOHBIX U MPAKTHYECKUX
3amad.

Buast CPC u kputepuu o1ieHOK

(mo 6amnbHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6anon)
1. Pedepar

2 Jlokman

3. Dcce

4. Yyactue B MEPONIPUATHUSIX

TeMmbl Ui CaMOCTOSATENBHON pabOTHI MPOMUCAHBI B paboyeil mMmporpamMme JUCHIUTUTHHEIL.
DO PeKTUBHBIM CPEICTBOM OCYIIECTBICHHUS OOYYAIOIIUMCS CaMOCTOSITENIbHON padOThl  SBISETCS
AJIEKTPOHHAs HH(POPMAITMOHHO-00pa30BaTeNlbHAs Cpeia YHUBEPCUTETA, KOTOpasi 00eCTIeuuBaeT TOCTYIT K
y4eOHBIM IJ1aHaM, paboduM MporpaMMaM AWCIHHILTAH (MOAYJEH), MPAaKTHK, K W3JaHUSM AJICKTPOHHBIX
OMOIMOTEYHBIX CUCTEM.
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