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1. eau u 3aga4M JTUCHUATLIIMHBI

[lenpto mpenonaBaHus AUCHMIUIMHBI «TepMoauHaMuKa W TeIJionepenada» SBISETCS OCBOCHHE
OCHOBHBIX 3aKOHOB TEPMOJIWHAMHUKHU, HW3YUYCHHE TEPMOIMHAMHYECKHX MPOIECCOB OOpAaTUMBIX U
HEOOpaTUMBIX CTAallMOHAPHBIX M HecTalMoOHapHbIX. OCHOBHBIE TEPMOAMHAMUYECKHE IPOILIECCHl B
uiealbHbIX ra3oB. OCBOGHHE OCHOBHBIX 3aKOHOMEPHOCTEW TEUeHHs Ta3a B comiax U auddyzopax
W3ydyeHrne TepMOAMHAMHMYECKUX ILMKIOB PA3JIMYHBIX IPOIIECCOB M CHUCTEM MPUHIUIIOB JCHCTBUS U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEIjIo- M MaporeHepaTopos, TpaHCPOPMATOPOB  TEILIOTHI,
XOJNOMMWIBHUKOB W XOJIOAWJBHBIX  MAallMH, TEIJIOOOMEHHBIX  amllapaToB W YCTPOICTB,
TEIJIOMaCCOOOMEHHBIX IPOIECCOB MPOUCXOASIINX B pa3IMYHOTO poOJia TEIUIOBBIX YCTaHOBOK U
OTJIENIbHBIX XHUMHUYECKUX peakTopax. OcCBOEHHE OCHOBHBIX 3aKOHOB TEIUIO(MU3UKU U TEIUIOTEXHUKH,
METOJIOB TIOJIYUEHHSI, IPeoOpa30BaHus, TIepeadyd U HCIOIh30BAHUS TEIUIOTHI, IPUHIIUIIOB JCHCTBUS H
KOHCTPYKTUBHBIX OCOOCHHOCTEH TemIo- U MaporeHepaTopoB, TpaHCPOPMATOPOB  TEILIOTHI,
XONIOMMIBHUKOB W XOJNIOAWIBHBIX  MAallWH, TEIJIOOOMEHHBIX  amllapaToB W YCTPOWCTB,
TEIIOMAaCCOOOMEHHBIX MPOLIECCOB MPOUCXOIAIINUX B PA3IMYHOIO POJia TEIJIOBBIX YCTAHOBOK, OTJEIbHBIX
3MAaHUSIX W COOpyKeHHsX. O3HaKOMJICHHE CTYJCHTOB C OCHOBHBIMH TNpoOJeMaM TEIJIOTEXHUKU U
TerioMaccoOMeHa, ¢ TeruiopU3NYEeCKUMU TNpOoIlecCaMd W MOJATOTOBUTH CTYACHTOB K H3YYEHHUIO
CIIELIKYPCOB, pacUeTy MPOEKTOB U BBIOJIHEHUIO HHAUBUIYAIbHOTO MPAKTHKYMa.

3agaveii u3y4eHUsi Kypca SBJSETCS IMOATOTOBKA BBICOKOKBATH(DHUIIMPOBAHHOTO CIEIHAIINCTA,
BJIAJICIOLIET0 HABBIKAMU IPAMOTHOIO PYKOBOJACTBA MPOEKTUPOBAHUEM M IKCIUTyaTalleld COBPEMEHHOIO
MPOU3BOJICTBA, CTPOUTEIHCTBA 3JaHUW M COOPYKEHUW TPEJCTABIAIONIETO COOOH COBOKYITHOCTh
TEXHOJOTMYECKMX U  TEIUIOBBIX IPOLIECCOB M  COOTBETCTBYIOILIETO  TEXHOJOTHYECKOTO u
TEIUIOPHEPreTHUECKOro obopyaoBanus. B 3amaun u3ydeHHs] AMCHMILTAHBI BXOIUT TAaKXKe: OBJIAJCHHE
CTyJIEHTaMH aHAJIMTHUYECKUX METOJIOB PEIICHUS 3a/1ayu TEIJIONPOBOAHOCTHU MPU PA3IMYHBIX T'PAHUYHBIX
YCIIOBUSIX, TEOpHEeW Noao0usi M ee UCHOJIb30BaHHUEM Ul OINUCAaHUS IPOLIECCOB KOHBEKTHBHOIO
TEIIONIEPEHOCa, METOJJaMH pacdeTa CI0KHOTO TeII000MeHa, B TOM YUCIIe TPH U3MEHEHUHU arperaTHOro
COCTOSTHUSI ~ BELIECTBA; O3HAKOMJICHHE C YCTPOHCTBOM M NpOIECCAMM, MPOUCXOAAIIUMHU B
CBEPXTEIUIONPOBOAHBIX TEIJIONEPENAANINX YCTPOHCTBAX - TEIUIOBBIX TPyOaX, TETIOOOMEHHBIMU
anmaparaMu, UX pPacyeToM, TEIUIOOOMEHOM B pa3IMYHOIO pojia peakTopax. B jexknumoHHOM Kypce, Ha
MPAKTUYECKUX 3aHATUAX W J1a00paTOpHOM TPAKTHKyME€ MHOTO BHUMAaHUsS YaAETSeTCS (U3HUECKUM
acmeKkTaM TEOpUH  TEIJIoOOMEHa, pacCMaTpUBAIOTCS BaXKHbIE M WHTEPECHbIE  IPUKIIATHBIC
TETIO(PHU3NUECKUE 3a1aUH.

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
VYuebnas aucnumuimHa «TepMonuHaMuKa W TeIUlonepeaada» OTHOCUTCA K 0a30BOM
(obmenpodeccnonansHoi) yactu npodeccruoHalbHOTO IHMKIa B yuyeOHOM tutane OIl HampaBneHus
21.03.01 «HedrerazoBoe nemo» u mpeaycMOTpeHa Jjisl u3ydeHust B 5 cemectpe. s n3ydeHus kypca
TpeOyeTcst 3HaHWE: BBICIICH MaTeMaTHKW, (QU3UKH, XUMHH, HUIOCOPUHN, TEOPETUIECKOW MEXaHUKH,
COITPOTHBIICHUS] MATEPHUAIIOB, METPOJIOTHH.

B cBowo ouepenp, [MdaHHBI Kypc, TOMHUMO CaMOCTOSITENILHOTO 3HA4YCHHS, SIBISACTCS
NPEIIECTBYIONICH TUCIUILTMHON ISl CIICIIHATBHBIX KYPCOB: OCHOBBI aBTOMATH3AIIMN TEXHOJIOTUIECKUX
MPOIECCOB HEPTETa30BOr0 MPOHM3BOACTBA, METPOJOTHS, KBAIMMETPHUS W CTaHIAApTU3alMs, I100bYa
He(TH, JBIKEHHE >KUIKOCTEH M Ta30B B NPUPOJHBIX IUIACTAX, MEPCIEKTHUBHBIC MPOCKTHI OCBOCHHS
HE(TEra30BbIX PECYpPCOB, TEXHOJOTHS M TEXHHKA METOAOB MOBBIMICHUS HEPTEOTIA4H, COOPYKCHHE U
JKCIUTyaTalusi Ta30HePTENPOBOJOB W Ta30HePTeXpaHWIHI], cOOp W TOArOTOBKA CKBOKUHHOMN
OPOAYKINH, OypeHue HEe(TAHBIX U Ta30BBIX CKBaXWH, He(TerazompomsICiioBOe€ 000pYyIOBaHUE,
COOpYKEHHE U IKCIUTyaTalysi ra30He(TEPOBOIOB U Ta30XPAHUIIHILL.



3. IlepeyeHb IJIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHsI MO JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C MHAUKATOPAMM I0CTHKEHUSI KOMIIEeTeH M i

Taoauna 1
Kox mo ®1'OC HNHIuKaTOphI 10CTHKEHUS Ilnanupyembie pe3yJabTarbl 00y4eHHs
no aucuuninne (3YB)
Ob6menpodeccnoHalbHbIE
MKP-2 IKP-2.1 crocobeH TpPOBOAUTH 3HATH:
CrocobHOCTE pacHucTel  TCPMOAMHAMHUHICCKHX - OCHOBHBIE 33aKOHBI M PacyeTHHIE
IIPOBOIKTE PaboThL 110 | APAKTCPHCTHK  CHCTCMBL -~ Ha COOTHOLICHUS] TEPMOJMHAMUKU U
OCHOBE 3HAHUN OCHOBHBIX )
JMarHOCTHKE, > TeIUIoNepe1ayn;
TeXHHUECKOMY 3aKOHOB TEXHUYECKOMH .

- TEPMOJIMHAMHKH 1 TETUIOTEXHUKH Ha3HAa4YeHHe, COCTaBbl U CBOWCTBA
00CITYyKMBaHUIO, pabounx TEN TEIIOBBIX
PCMOHTY u IOBUTATEJIEN U XOJOIWIBHBIX
AKCILTyaTaluu MAIIWH;

TEXHOJIOTHYECKOTO
- OCHOBBI oTpeeNeHUs
o0opymoBaHUs B
TEPMOJMHAMHYECKUX u
COOTBETCTBHUH C .
. . TEII0(U3NIECKUX CBONCTB ra3os,
BBIOpaHHOM  cdepoit 9
o KUJKOCTEN U TBEPIbIX TEIl;
npodeccnoHaIbHOM
JESATEIIBHOCTH - HIpUHIHIIBI paboTEI
TEIIOAPHEPTEeTHUECKUX u

TEIIO0OMEHHBIX YCTaAHOBOK;

yMeThb:

- pacCUWTHIBATL W aAHAJIM3HPOBATH
TEMITEPATYPHBIC PEKUMBI CHCTEM
u  o0opynoBaHUsS JNOOBIYH U
nepepabOTKH YIIICBOIOPOIOB;

- yMeTb MOJIb30BaThCA
TEPMOJMHAMHYECKUMH CXEMaMH,
auarpaMMamu, rpaduKkamMH |
TabmumamMd  TemIo()U3NYECKUX
CBOHCTB BENIECTB U  TIa30B
IPOBOJIUTH TEPMOJAMHAMUYUCCKUI
aHaJIN3 MPOLIECCOB;

- TPUMEHSTH YpaBHEHHS
TEIJIOBOTO pacuera
TCHHOOGMCHHBIX arrapaToB.

- QHAIW3MPOBATh TAPAMETPBHI  PaGOTHI
TEXHOJIOTHYECKOTO 000PY10BAHUS;
- paspabarbiBaThb U  IUIAHMPOBAThH
BHEJIPEHHE HOBOTO 00OPYI0BAHUSI.

BJIaJeTh:

- MeToAaMH JTUArHOCTHKHU u
TEXHUYECKOTO 00CITyKUBaHUS
TETIOTEXHUYECKOTO
obopynoBaHus  (HaApYXKHbIH |
BHYTPCHHUU OCMOTD) B

COOTBETCTBHH C Tpe6OBaHI/I$IMI/I




MPOMBIIIIEHHONH 0€30MacHOCTH U
OXpaHbl TPYJa;

- HaBBIKAMH U METOJMKAMH PaObOTHI
JUIS onpeneaeHus
TEPMOJIMHAMUYIECCKUX u
TErI0(U3UIECKUX CBONCTB ra3os,
JKUJKOCTEH U TBEPABIX TEIT;

- METOAUKaAMHU COCTaBJICHUA
3HepFeTI/I‘-IeCKI/IX nu TCIIJIOBBIX
Oala”HCOB

SHCPTOTCXHOJIOTHICCKUX

mpoieccoB B HedrerasoBoi
OTpaciy;

- METOJaMH pacyera TEeIUIOBBIX
PEKHUMOB cCHCTEM "
00opyIoBaHus;

- YCIOBHUAMH OJHO3HAYHOCTHU WU
KpacBbIMU YCIIOBUSAMHU TIIpoOLIECCa
TCILIIOMPOBOJHOCTH.

ITKP-4

Crioco6HOCTh
OCYILIECTBIATh
OTIepPaTUBHOE
COTIPOBOXICHHE
TEXHOJIOTHYECKUX
TPOLIECCOB B
COOTBETCTBHHU c
BBIOpaHHOM  cepoit
po¢eCCHOHATTBHOM
ACATCIIbHOCTHU.

IMKP-4-1

OO0Osagaer HaBBIKAMU
TEIIOTEXHOJIOTHUECKUX
MIPOLIECCOB U TEMJIOTEXHUYECKOTO
000pyIOBaHUS C UCTIONB30BAHUEM
CXeM, JuarpamM, rpaukoB U
TabIHIL TETUIO(PU3UIECKUX
CBOICTB BEILIECTB U I'a30B.

pacuera

3HaTh:

- TEPMOAMHAMUYECKUE U TEILIO
TEXHOJOTHYECKHE MPOLIECCH B 00IaCTH
HedTera3oBoro nena

YMerh:

- TIOJIb30BAThCSl TEPMOTUHAMUYECKIUMHU
cXeMaMH, JrarpaMMamHu, TpaduKkamMu u
Ta0IUIIaMU TETUIO()U3NYECKUX CBOMCTB
BCIICCTB U I'a30B HpOBOHI/ITB
TEPMOJIMHAMUYECCKUN aHAIN3 MPOIIECCOB;

Baanern:

- HaBbIKAMH OHepaTI/IBHOFO
COTIPOBOXACHUS TEPMOIMHAMHUECKUX U
TCIIJIOTCXHOJOI'NYCCKHUX HpOL[eCCOB B
obsactu HedTEera3oBoro Jena;

- METO/IaMHU TEIUIOBOTO pacyeTa
TEMJIO0OMEHHBIX aMapaToB Pa3IuIHOTO
THIIA.




4. O0beM TMCHUILUIMHBI U BHAbI Y4eOHOM padoThI

Taoauma 2
Bcero CemecTpsl
Buna yueOHoi# padoThl yacoB/3au.el. 5 6

00 300 (01010; 3D0
KounrakTHasi paborta (Bcero) 72/2,0 14/0,4 72/2,0 14/0.,4
B Tom uncne:
Jlexun 36/1,0 8/0,22 36/1,0 8/0,22
IIpakTrueckue 3aHATHUs
CemuHapsbl
Jlaboparopabie paboOThI 36/1,0 6/0,17 36/1,0 6/0,17
CamocrosiTesqbHasi pabora (Bcero) 72/2,0 130/3,6 72/2,0 130/3,6
B Tom uncne:
Kypcosast pabota (mpoekr)
Pacuerno-rpaduueckue paboTsl 18/0,5 58/1,6 18/0,5 58/1,6
UTP
Pedepatsr
Jlokmnassl
H(unu) opyaue 6udvl camocmosmenvHol pabomol.
[ToaroroBka k J1abopaTopHBIM paboTam 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroToBKa K MPAKTUYECKUM 3aHSATUSIM
IToaroroBka Kk 3a4eTy, IK3aMEHY 18/0,5 36/1,0 18/0,5 36/1,0
Bujg orueTHOCTH Dx3aMeH | IK3aMeH | Jk3aMeH | JK3aMeH
Obmas Bcero B uacax 144 144 144 144
TPYA0EMKOCTh
HCHHILTHHBI Bcero B 3a4. eqxuHHIAX 4 4 4 4




5. Conep:xaHue TUCHUIINHBI

5.1 Pa3zgenanl IMCHUILINHBI M BUABI 3aHATHHA

Taoauna 3
N | Hamenosamnepasiean | | e |0
n/m | AUCHMILIHHBI IO ceMecTpam - AT (ceMuHapeKux)
3aHATHHA
0®0 | 300 | 0O | 30 | OPO | 3®0 | OPO | 300
1 OCHOBHBIE OHATHUS U ) )
MIOJIO’KEHUSI TEPMOIMHAMHUKH. 1 1
Tennora u TeNI0EMKOCTH Tasa.
2 2 4 6
Buytpennss sneprus. Pabora.
3 [TepBbIii 3aKOH TEPMOAMHAMHUKH. ) 4 6
OHTaNbNMsI. DHTPOIIHNS. 1 1 5
4 Bropoii 3aKOH TEpMOIMHAMUKH. ) )
Kpyroseie nponeccsl.
TepMoauHaMHU4YECKHE IPOLECCHI
5 | uaeanbHBIX Ta30B B 3aKPBITHIX 2 2
crcTeMax
6 Huddepennmanbapie ) 1 1 ) 5
YpaBHEHHSI TEPMOJMHAMMUKH.
TepmoarHamMuyecKre MpOLECcCh
7 | B pealbHBIX ra3ax U napax. 2 2
CBolicTBa peaJIbHBIX Ia30B.
TepMoanHaMHKa MOTOKA.
8 | Mcreuenue u npoccenupoBaHue 2 4 6
ra3oB Y [1apOB. 1 1 5
[{MKIIBI TEMI0CHUIOBBIX
9 | ycTaHOBOK. XO0JIOIUIbHBIC 2 2
MalIMHbI U KOMIIPECCopa.
10 | Temnoo6meH. 2 4 6
11 | TermnonpoBogHOCTE. 2 1 4 1 6 2
12 | KoHTakTHBIH TEmI000MeH. 2 4 6
13 | KonBekTuBHblIil TemnooOMeH 2 4 6
14 | TemnooTnaua. 2 1 4 1 6 )
Temnonepenaya. CnoxHbIN
15 | remnoo6men. Maccoobmen. 2 4 6
16 OCHOBBI TEIJIOBOTO pacyera ) )
TEMI000MEHHBIX almaparToB.
TemnnosnepreTuyeckue 1 1 2
17 | ycTaHOBKM W NpOMBIIIIEHHAsS | 2 2
SHEpPreTHKA.
KorenbHble yCTaHOBKH.
[TapoBble u razoBbie TYpOUHBI.
18 | IIpuMeHeHnE TEIUIOTHI B 2 1 2 1
Hedrerazon00. oTpaciy.
OCHOBBI YHEPIOTEXHOJIOTHH.
UTOIo: | 36 8 36 6 72 14




5.2 JIekinOHHLBIE 3aHATHSA

Tao6auua 4
Ne HaumenoBanue pasjgeiia
Conep:xkanue pa3aena
n/n TUCIHMIIIUHEI
1 2 3
[Ipeamer TexHuyeckor TtepMoauHaMuku. [loHsaTtue pabdodero
Tena. BenmuunHbl, onpenensomue COCTOSIHUE ra30B UX OCHOBHBIE
napameTpsbl. TepmonnHamuueckas cucreMa u
. OCHOBHEIE TIOHSTHS K TEPMOJUHAMHUYECKHE TapaMeTphl COCTOsSHUA. Teruiora u padora
T10JIOKEHHS TEPMOMHAMUKH. | KaK (dbopmbl epenaun sHepruu. MaeanbHble ra3sl U KX OCHOBHBIE
3aKkOoHbl. (OCHOBHOE YpAaBHEHME KHHETHMYECKONH TEOpUHU Ta30B.
3akonbl boitns — Mapuotra, ['eit-Jltoccaka, [lapms. Cwmecn
UJealbHBIX Ta30B.
Tennora 1 TEMI0EMKOCTH Ta3a MPH MOCTOTHHOM 00BEME U
TemnoTa U TEMI0EMKOCTh MOCTOSIHHOM JIaBJICHUU 3aBUCUMOCTH TETUIOEMKOCTH OT
2 | raza. BHyTpeHHss SHEprus. TemnepaTypsl. TermmoéMKOCTh ra30BbIX cMeceil. Onpenenenue
Pabora. BHYTpEHHeH sHeprun. PaboTa pacumpenus.
. CymHOCTb EpBOTo 3aKOHA TEPMOJINHAMUKH U €TI0
IlepBb1it 3aK0H v p pMOZ
AHAJIMTHYECKOE BhIpAXKEHHUE. DHTaNbNUSA. OHTponus. PV-u TS-
3 TEPMOJIMHAMUKH.
JUarpaMMBl.
OHTanbNusl. DHTPOIIHUS.
Bropoii 3akoH N3menenue coctosiHus ra3oB. CyIIHOCTh BTOPOTO 3aKOHA
4 | TEPMOIMHAMUKH. Kpyrossie | TepmogunaMuku. TepMoarHAMUYECKHE HUKIIBI TEIIOBBIX
IIPOLIECCHI. mammH. [{ukn KapHo. PerenepatuBHsblil nuki. Dkceprus.
OCHOBHbIE TEPMOJUHAMUYECKHE MPOLECCHI B ra3ax mapax u
TepMoanHamMuueckue
cmecsx. O01re MeTo bl UCCIIeIOBaHMUS.
MIPOLIECCHI NICATBHBIX Fa30B . . . .
5 N3oxopHbIii, 1300apHBINA, N30TCPMUYIECKUH, aTuabaTHBIH,
B 3aKPBITBHIX CUCTEMAX .
MOJINTPOIHBIN MPOLECCHI.
Juddepenumansaple ypaBHEHHs] BHYTPEHHEN YHEPTUH,
SHTPOIUH, SHTANBIIUU U TETUIOTHI IPU PA3TMYHBIX KOMOMHALIUAX
Huddepenunanbupie
6 He3aBUCUMBIX iepeMeHHbIX P,V,T. Muddepennmansupie
YPaBHEHUsI TEPMOJNHAMUKH.
yYpaBHEHUS TEIUIOEMKOCTH pabOYMX TEJl.
[Tape1, ocHOBHBIE onpeaeneHust. BoasiHoit map. [Ipomeccsr
napoo6OpazoBanus B PV- u TS- quarpammax. OcHOBHBIE
TepMoguHamMuyeckue
XapaKTepUCTUKHU BIaKHOTO Bo3ayxa. [lonarue o0 ypaBHeHue
MPOLIECCHI B peaIbHBIX ra3zax .
7 N Bynkanosuuya-Hosukosa u boroiro6oBa-Maiiepa.
u napax. CBolcTBa
Bnaroconepsxanue, abCoNIOTHAS 1 OTHOCUTEINbHAS BIa’KHOCTb.
peanbHBIX ra3oB.
H-d amarpamma Bia)xHOTO BO3TyXa.
YpaBHEHHE EPBOTO 3aKOHA TEPMOJAMHAMHUKM IS ITOTOKA. Pacuer
mpolecca UCTEYeHHs BOJSHOTO Mapa ¢ MoMoulbio h-s quarpamm.
JlefiCTBUTENBHBIN NpoLIECcC UCTEUEHN ra30B U napoB. OCHOBHbIE
Tepmonunamuka IIOTOKA. | 33kOHOMEPHOCTH TEYECHHs Ta3a B comiax ©u auddysopax.
2 Hcreuenue 1| JlpoccennpoBanue Ta3oB U mapoB. Ilonstue 06 »3ddekre
APOCCCIUPOBAHHUE Ta30B M | Joyms-TomcoHa. TepMoIuHAMUYECKUI aHAIHM3 IMPOIECCOB B
11apoB. KOMIIpeccopax  Kjaccuukauuss W NPUHIMAN  JIeHCTBUSA
KOMITPECCOPOB. DKCeprust MoToka paboyero Tena.




3

[{MKIBI TEMIOCHIIOBBIX
YCTaHOBOK. XOJOIHJIbHBIE
MaIllMHbI ¥ KOMITpeCCopa.

Tepmoaunamuueckas 3(@ekTuBHOCTh UMKIOB. VneanbHble
UKJTBL. [[MKITBI TOPIIHEBBIX JBUTATENICH BHYTPEHHETO CTOPAHHS.
CpaBHMTENBHBIM aHATN3 TEPMOJUHAMUYECKUX LUKIOB. [IMKIIBI
ra30TypOMHHBIX M MapoTypOWHHBIX ycTaHOBOK. L{ukier Kapao u
Penknna U1 HacellieHHOro mapa PereHepaTwBHbBIE IUKIIBI.
XOoNMoMWIbHbIE M KPUOTCHHBIE YCTAaHOBKH. TpaHCOpPMATOPHI
TETUIOTHI. [{ukbr XOJOAUIIBHBIX YCTaHOBOK u
TepMOTpaHCHOpPMaTOpPOB. Knaccudukanus XOJIOAMITBHBIX
YCTaHOBOK.

10

TemnooOmeH.

Crnioco0sbI nepenaun TenaoTel OCHOBHBIE NOHATHUS U ONPEAETICHUS
TeopuH TerioooMeHna. CriocoObl mepefaun TerioThl. CIO0XKHBIH
terioooMeH. KauecTBeHHBIE XapaKTEepPUCTUKH MepeHoca
TEIUIOTHI.

11

TermnonpoBoIHOCTS.

3akoH dypre. Koaddurment TETJIOMPOBOAHOCTH.
TermmonpoBOAHOCT  OJHOCIIOMHOW, MHOTOCIOWHOM, IUIOCKOM
WIMHIPUYECKON U cepuyeckoil CTEHOK MpU TMOrpPaHUYHBIX
ycinoBuax | poga OxJaxaeHue, HarpeBaHUE HEOTPAHMYEHHOMU
IUTACTUHBI, IMJIMHAPA U 1Iapa MpU I'paHUYHBIX ycnoBusax 1,2,3

pona.

12

KonTakTHbIN TemooOMeH.

OcobeHHOCTH Tepeiayn TEIUIOThI MPU B3aUMHOM KOHTAKTE JIBYX
TeN. KonTakTHOE TEPMHUYECKOE CONIPOTHBIICHUE.
HecrannroHapHsIii nponecce TeIIonpoBOAHOCTH.

13

KoHuBeKTHBHBIN TEILIOOOMEH

OCHOBHOI1 3aKOH KOHBEKTUBHOT'O TEINIOOOMEHA. Y paBHEHUE
Hrrotona-Puxmana. Koaddurment termooraaun.
Huddepenumansubie ypaBHeHus Terooomena: HaBbe-Crokca -
ypaBHEHHUE JIBWIKEHUS BSI3KOM kuakoct, Dypre — Kupxrodda-
ypaBHEHHE TETIONPOBOAHOCTH JIJIS TIOTOKA JABIKYIIICHCS
#KuAKocTU. OCHOBBI TeopHH 10A00Ms. OCHOBBI TEOPUHU MOIO0US.
[Tonatue o MeToze aHamM3a pa3MEepHOCTEH TEOPUH MOA00US.
Kpurepuansubie ypaBHeHHs. OU3HYECKHI CMBICT OCHOBHBIX
KPUTEPHEB 10100us1.

14

Temnoormaua.

Temnootna4a npu BEIHYKJICHHOM JBHKCHUH KUIKOCTH.
Koaddumumentsr remmoornayun. Temmoornava npu eCTECTBEHHOM
KOHBEKIMH. TernooTaaua npyu U3MEHEHUH arperaTHoro
COCTOsTHUS BeriecTBa. Termioo0MeH npu KOHASHCAUU apoB.
TernoBoii noTok. ILIOTHOCTH TEMIOBOrO MOTOKA.

TennooOmen uznydenuem. TermoBoi O6amaHc JTydIUCTOTO
teriooomeHa. 3akoH Credana-bonbiiMana. AGCOIIOTHO YepHOE
Teno. TernmooOMeH U3Iy4YeHHEM CUCTEMBI Tl B a0COIIOTHO
IIPO3PAavYHOM Cpene.

15

Temnonepenaya.  Cio0>XKHBII
TerioodOMed. MaccooOMeH.

Tennonepenaya Mexy AByMs )KMIKOCTSIMH 4epes
pa3eNsoNnIyo uX CTeHKY. Teruonepeaada yepes MmiIocKyro,
[WIMHIPAYECKYIO0, CPEPUUIECKYIO i OPEOPEHHYIO CTECHKHU.
Koaddurment Ternonepenaun. Temnosas uzomsius. OCHOBBI
MaccooOMeHa




1 2 3
Tumnbl TerIooOMeHHBIX anmnaparoB. PacueTHbie ypaBHeHUs. Buibl
16 OCHOBBI TEIJIOBOTO pacyera TEIIOROTO pacHeTa.
TEIUIOOOMEHHBIX aNnaparoB.
Buael coxuraeMoro TOIUIMBAa M €r0 XapaKTEpUCTHKHU. TBepnoe
Tennosneprernyeckue KHUIKOE M Ta3000pa3HOE TOIUIMBO. OJIEMEHTApHBI COCTaB
|7 | YCTAHOBKH H NPOMBILIEHHAS | TOIUINBA. Temnora cropanus. ¥YcnosHoe Tomuso. [IpuBencHHbIe
JHEPreTHKA. xapakrepuctukd.  Knaccudpukanus ~— torumB.  IIpoGnemsr
9KOHOMMH.
[TapoBoi1 KOTEN U €r0 OCHOBHBIE 3JIEMEHTHI. [I0BEpXHOCTD
HarpeBa mapoBoro kotia. TemnoBoi 6amanc korna. KITJ kotna.
KorenbHble ycTaHOBKH. TexHonornueckas cxema KOTeJIbHOW yYCTaHOBKHU. [I[pumenenne
ITapoBble 1 razoBele TEIUIOTHI B OTpaciu. Bo3oOHOBIIEMBIE M1 HEBO30OHOBIISIEMbIE
18 | TypOunsl. [Ipumenenue UCTOYHUKHU Hepruu. OCHOBHI 3HEprocoepexxenus. Bropuunsie
TEIUIOTHI B oTpaciu. OCHOBBI | 3HEpreTudeckue pecypchbl. OCHOBBI YHEPTOTEXHOJIOTHIA.
SHEPrOTEXHOJIOTUH. Tennonepenaya 3ariayoieHHBIX TpyOonpoBooB. TermnooOMeH B
OypALIMXCS, SKCIUTYyaTallMOHHBIX M HarHETAaTEJIbHBIX CKBAKUHAX

5.3 JIaGopaTopHbIe 3aHATHSA

Taoauna 5
Ne HaumeHoBaHue pasjeia HanmeHnoBaHue 1200paTOPHBIX padoT
n/no JMUCHHUIIMHBI
[IepBb1it 3ak0H o
1 TCPMOIHAMHKY. HepBI:m 3aKOH TEPMOJUHAMUKYU B IPUMEHEHUU K PEIICHHUIO
DHTATbIIHA. DHTPOIHA. OJTHOM M3 TEXHUYECKHUX 3a/1a4
2 TepMoguHamMuueckue OrnpeneneHne napaMeTpoB BIAKHOTO BO3/1yXa
MPOIECCHI B PEATbHBIX
3 | rasax u napax. CpoiicTea HccnenoBanue mpoiecca UCTEUCHUS U3 CY)KUBAIOIIETOCS
pEaNbHBIX Ta30B. cora
Omnpenenenne ko3P puIeHTa TEIIOMPOBOIHOCTH
4 TennmonpoBoHOCTS. TETUIOU30JISIIMOHHOTO MaTepuaa (MeTo A UITUHAPUIECKOTO
CJI051)
5 KoupexTnBHbIH Omnpenenenre koG GUUUEHTa TEIUIOOTIAa4U IPU CBOOOIHOM
TEMI000MeH KOHBEKLIUH (METOJ] CTPYHBI)
6 | Temmoornaua, HccnenoBanue npoueccoB TEMI000MeHa Ha TOPU30HTAIEHOM
TpyOOIIpOBOIE
7 Termonepenaya npu KOHBEKIIUU U 00/TyBE CTEPIKHS
Tennonepenaua. (Peanvraz)
g | ClokHbI  TernooGMeH. Termonepenaya mpy KOHBEKIIUU U 00/1yBE paguaTopa
Maccoo6meH. (Peanbias)
9 Tennonepenaya npu KOHBEKIIMU 1 001yBe 1mapa (Peanvras)
10 Tennmonepenada npu KOHBEKIUH U 00TyB€ MJIACTHHBI
(Peanvnas)
11 OCHOBBI TEIIOBOTO HccnenoBanme Tpy0daroro teriooOMeHHuKa (Peanvhas)
pacyeTa TeTI00OMEHHBIX
12 arnmnaparos. HccnenoBanue IacCTHHYATOTO TEIIOOOMEHHHUKA (Peanbhast)




5.4 IlpakTnyeckue (CeMUHAPCKHUE) 3aHITHA (HE TIPETYCMOTPEHBI)

6. CamocTosiTesibHAsi pad0Ta CTYJIEHTOB IO JMCIUIIUHE

Bomnpocsl 1151 caMOCTOATENbHOT0 H3yYeHU S
Taoauua 6

BOl'[pOCBI AJIst CaMOCTOATECIbHOIO U3YUYCHUSA

WneanbHble ra3bl 1 UX OCHOBHBIE 3aKOHBI. OCHOBHOE YpaBHEHHE KMHETHUECKON TEOPUU
razoB. 3akoHbl boiuis — Mapuotra, ['eit-JItoccaka, lapna. Cmecu nueaibHbIX ra3oB.

2 Ternnora 1 TEIIOEMKOCTH raza MpH MOCTOSHHOM 00bEME U TTOCTOSIHHOM JABJICHUN

JIeCTBUTENBHBIN ITPOLIECC UCTEUEHMS Ta30B U NapoB. OCHOBHBIE 3aKOHOMEPHOCTH

3 Te4eHus rasa B comiax u auddysopax. JlpoccenupoBaHue ra3os 1 Mapos.
XononunbHble M KPUOTEHHBIE yCTaHOBKHU. TpancdopmaTopsl TernoTsl. Lukibl

4 XOJIOAMIIBHBIX YCTAaHOBOK U TepMoTpaHchopmaTopoB. Kiaccudukanus XonoaninbHbIX
YCTaHOBOK

5 Cnoco0bl nepeaun Tena0Tel OCHOBHBIE NOHSATHUS U ONPENEICHUS] TEOPUHU TEIII000MEHa.

6 OcobeHHOCTH Tiepeiaun TEIUIOTHI IPH B3aMMHOM KOHTAKTe ABYX Tesl. KoHTakTHOE

TEPMUYECKOE COMPOTHUBIICHHE.

OcHoBsl Teopuu o00us. OCHOBBI TeopuH noaoous. [loHsTHE 0 METO/Ie aHAIN3a
7 pasMmepHocTeit Teopun nmogodus. Kpurepuansubie ypaBHeHUs. DU3HYECKUN CMBICIT
OCHOBHBIX KPUTEPHEB MO100USI.

TennooO6men uznyderunem. TemnoBoit 6ananc ayuncToro termiooomena. 3akon Credana-
8 Bonbimana. A6comoTHO yepHOe Teno. TermnooOMeH nu3ydyeHueM CUCTEMBI Tell B
a0COITIOTHO IPO3pavHOH cpejie.

Koaddunment remnonepenayun. TermnoBas u3omnsaius. TUIBI TEIIO0OMEHHBIX allaparos,
9 KUITSITUJILHUKOB U nofiorpesaresieil. OCHOBBI TEIIOBOTO pacyeTa TEII000MEHHBIX
arraparos.

Temnora cropanus. YciaoBHoe ToIiuBoO. [IpuBenennbie Xapakrepuctuku. Kiaccuduxanms

10
toruuB. [Ipo6ieMbl 5KOHOMUH.

11 OcHOBBI MaccoOOMeHa

[TpumeHeHue TemnoTel B oTpaciau. Bo3oOHOBIIsIeMbIe 1 HEBO30OHOBIISIEMbIE HCTOUHUKHI
12 | snepruu. OcHOBHI 3HEprocOepekeHus. Bropuunelie sHepreTuueckue pecypcbl. OCHOBBI
HYHEPrOTEXHOJIOTHH.

6.3 Temsbl pedeparton

1. TexHuueckas TepMOJMHAMMKA KaK TEOPETHUYECKass OCHOBA CUCTEM  SHEProoOecreyeHHs
(TeruioTol, 3MeKTpo3Hepruei u xomoaom). IIoHATHA O TEpPMOIMHAMMYECKHX CHUCTEMaXx, MapaMeTpax
COCTOSIHMSI, PABHOBECHBIX M HEPABHOBECHBIX ITPOLIECCAX.

2. OmnpeneneHue NOHATUH TEPMOJMHAMHUYECKON CUCTEMBI M OKpYXarouieil cpeapl. OyHKIMH
COCTOSIHUSA M (PYHKIMH ITpoIiecca.
3. YpaBHeHHE COCTOSHHS HJICANbHBIX Ta30B. Tepmuueckue K03()(PUIUEHTHI M COOTHOIICHHE
MeXxny HuUMU. IlepBblli 3aKOH TEPMOJMHAMHUKM KAK 3aKOH COXPAHEHHS WM NPEBPAILCHUS DHEPIHH.
Ternora u pabora - ¢opmbl nepeaaun 3Hepruu. [IpUHIMI SKBUBAJICHTHOCTH TEIUIA U MEXaHUYECKOM
paboTHI.
4. ®opMyIMpPOBKHM NEPBOIO 3aKOHA TEPMOJMHAMHUKU. BHYTpEeHHsIS SHEpruss M €€ CBOMCTBA.
OHTaJIbINU U €€ CBONUCTBA.

5. Buapl paboT TepMOMEXaHMYECKOW CHCTEMBl M CBsI3b MEXAy HHUMHU. IlepBblii 3aKoH
TEPMOJUHAMMKH JJIS CTALIMOHAPHOIO IOTOKA MACCHI.

6. OmnpeneneHue u300apHOM M M30XOPHOM TEIUIOEMKOCTEH, BBIBOJ YypaBHEHUS Uil UX
cooTHomeHusA. OnpeneneHue TemioeMKOCTUu. PazmepHocTh TermoeMkocTell. COOTHOLIEHHE MacCOBOM,
MOJILHOUM 1 00bEMHOM TeII0eMKOCTeH. TermioeMKOCTh HiealbHBIX Ta30B. Y paBHeHUE Maiiepa.
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7. MonexkynspHO-KHHETHYECKass TEOpUs TEIUIOEMKOCTH Ta30B. 3aBUCUMOCTh TEIIIOEMKOCTH
UaealbHOTrO rasa oT Temreparypsl. Popmyna DiHmTENWHa [UId pacdyera KojieOaTeIbHBIX CTENeHEH
CcBOOOEL.

8. BHyTpeHHsIsl SHeprus M SHTAJIBINA UACATBHOTO Tra3a. TaluuIsl TepMOIMHAMUYECKUX CBOMCTB
ueanbHbIX ra30B. OCHOBHBIE MPOLECCHI UI€ATBHBIX [a30B.

9. BbIBOJI COOTHOIIECHHI I OTHOCUTEIBHBIX 00BEMOB U JIaBJICHUN I aqrabaTHOTO Mpolecca ¢
Y4E€TOM 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPaTYpHI.

10. IlonstTe 06 oOpaTMMBIX M HEOOpaTMMBIX MpoleccaXx. Bropoe Hawamo TEpMOIWHAMHKH.
DopMyJIIMPOBKU U AaHATUTUYECKOE BhIpakeHue. Murerpan Knaysuyca.

11. Onpenenenue sHTpONUU. BeiBoA GOpMyIbl s pacdeTa H3MEHEHHsI SHTPOIIMH B IIpoIeccax
¢ uneanbHbiMu Tazamu. KIIJ mpsimoro mukina KapHo M TeopeTHUeCKUd XOJOAMIBHBINA KO3(DuUImeHT
nukia Kapso.

12. Tlepass m BTOpas Teopembl KapHo. M3meHeHHMe >HTpONMHM B HEOOPATHUMBIX MpOIEeccax.
OHTPONMUIUHBIA METOJ TEepMOJMHAMHUYECKOrO aHaiu3a JUis Ipolecca TEIIo0OMEHa B KOHICHCATOPE
IITY.

13. H3meHeHue OSHTpONMMHM B  HEOOpAaTMMBIX  Hpoleccax. OHTPONUHHBIA  METOA
TEPMOJIMHAMHUYECKOTO aHAIK3a ISl POIECCOB paciupeHus (B TypOuHe) U CkaTusl (B KOMITpeccope).

14. T,S - nnarpamma u ee cBoiictBa. TepmoanHamuueckue nukisl B T,S - quarpamme. [lonstue o
CpPEIHEMHTETPAIbHOM TeMIepaType MoABOAA U OTBOJAA TEILIOTHI.

15. Bo3spacraHue >HTpONMM H30JMPOBAHHOW cucTembl. CBONCTBA 3HTPONMHU. AHAIUTUUYECKOE
BBIPA)KEHHE BTOPOTO 3aKOHA TEPMOANHAMUKH.

16. Cmecu upeanbHbIX razoB. OcHoOBHBIE ompezaeneHus. CrnocoObl 3aJaHusi COCTaBa CMECH.
YpaBuenue cocrosaausa Knanelipona-MeHieneeBa 1Jisi CMECH UI€ATbHBIX Ta30B.

17. Pacyer TepMOIMHAMHYECKUX CBOWCTB HJCAIbHBIX Ta30B IO CBOMCTBAM KOMIIOHEHTOB.
ODHTpONUsl CMECU UICATbHBIX I'a30B.

18. Cmecu peanbHbIX ra3oB. Kanmopuueckue s3¢ddextsr cMmemenus. OnpeneneHne KalopuiaecKux
3¢ dexToB cMemeHus Mo 00beMHOMY (P hEeKTy cMeleHus.

19. ®azoBoe paBHOBecue M (a3oBble Mepexoasl. ArperatHbie cocrtosHus. dPaszosas p,T -
nuarpamma. [IpaBuiio a3 'n66ca. [Tomasie TS, PV u PT nuarpammsr 1y1st HOpMaabHBIX BEIIECTB.

20. TemuoBble 3(exTb xuMHUecKnX peakuuii. 3akoH ['ecca u ero cieactBusi. COOTHOILIEHHE
MEXIy U30XOPHBIM U N300apHBIM d(PeKTamMu peakiiiu.

21. KoHncranTta paBHOBecus. 3akoH aedcTByromux macc. Ilpunnun Jle Illatense — bpayna.
AHanuTHYECKOe BhIpaKeHHE BTOPOT0 Hayaia TEPMOJMHAMUKY JJI1 HEOOPAaTUMBIX XUMHUYECKUX PEaKLIUM.

22. XuMH4YECKOEe paBHOBECHE U 3aKOH JEUCTBYIOLINX Macc. BelpaxkeHne 3aBUCMMOCTH KOHCTAHTHI
paBHOBeCHsI OT TeMIiepaTypbl. BeiBon ypaBuenus Bant-I'odda.

23. Ompenenenue TEIIOBOro 3PQeKxTa XMMUIECKON peakIuy MPHU yCIOBUSAX, OTIMYAIOIIUXCS OT
CTaHJapTHBIX.

24. Xapakrepuctuueckue (QyHKIUHM Ui 3aKpHITOH TEPMOAWHAMHYECKOW CHCTEMBI M BBIBOJ
cOoOoTHOWEHUN Makcsena.

25. TemnnoBasa teopema Hepucra. I'mmore3a Ilnanka. Tperuii 3aKkoH TEpMOAMHAMUKH U €O
cnenctBusi. OrmpeneneHre 3HA4YEHHUs] aOCOIMIOTHOW BEJMYUHBI SHTPONMU Ha OCHOBE KaJOPUUYECKHX
JTAaHHBIX.

26. PerenepatuBable UKLl [ITY mpu MOCTOSHHOM KOJWYECTBE PaOOTAIOMICTO Tela M TPH
0TOOpax mapa Ha pereHepaluio.

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

28. TepMoMHAMUYECKIE OCHOBBI TETUIO(PUKAIINU.

29. OcoOEHHOCTH ITUKIIOB aTOMHBIX 3JIEKTPOCTAHITUH C MAPOBBIM, Ta30BBIM M IPYTUMH paOOINMHU
TEJIaMH.

30. [{ukiiel mopurHEBBIX ABHUTaTeNei BHyTpeHHero cropanus (JIBC).

Y4eOHO-MeTOoAM4YecKoe o0ecreueHue IJIs1 CAMOCTOSTEIbHON padoThI:

1. Anpapeer B.B. TemnorexHnuka [ DnexTpoHHbIN pecypc]: yueoHuk/ Auapees B.B., Jlebenes B.A.,
CnecuueB b.1.— Dnektpon. TekcroBbie qanubie.— CII6.: HarponansHbiit MUHEpaTbHO-
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ChIpbeBOM YHUBEPCUTET «I OpHBINY», 2016.— 288 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/71706.html.— DBC «IPRbooks»

TexHuveckas TEpMOJIMHAMHKA U TETUIOTEXHUKA [ DIIEKTPOHHBIN pecypc]/ — DIeKTpoH.
TekcToBble faHHbIe. XameHko A.A., Kanuanuenko M.IO., Bucnory3os A.H.— CraBpornosnb:
Cesepo-Kaskasckuii penepanbubiii yauepeuret, 2017.— 107 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/75606.html.— DBC «IPRbooks»

JonosHuTeILHASA JINTEpPAaTypa:

Manas D.M. Texaudeckas TEIIOTEXHUKA [ DNEKTPOHHBIN pecypc]: yueOHoe mocooue/ Mamast
O.M., lIN'onukos JI.B.— DnekTpoH. TekcToBble nanHble.— CapaToB: CapaToBCKU
roCyJlapCTBEHHbIN TeXxHUYeckuil yaupepcutet umenu F0.A. INarapuna, ObC ACB, 2014.— 90
c.— Pexxum gocryma: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

CrosinoB H.U. TeopeTnueckre OCHOBBI TETUIOTEXHUKH (TEXHUYECKAs TEPMOIUHAMUKA U
TEIIOMAacco0OMeH) [ DNeKTpoHHBIH pecypc]: yueoHoe mocodue/ CtostHoB H.U., Cmuphos C.C.,
CmupHoBa A.B.— DnekTpoH. TekcToBble JaHHble.— CTaBpomnodib: CeBepo-KaBkazckuil
denepanpablil yHUBEpCUTET, 2014.— 226 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/63139.html.— DB5C «IPRbooks»

Heprorun B.B. Terutomaccooomen [DnekTpoHHBIN pecypc]: yueOHoe nocobue/ Jleprorun B.B.,
Bacunber B.®., Yismesa B.M.— Dnektpon. TekctoBbie nanubie.— CI106.: CaHkT-
[TeTepOyprckuii rocy1apcTBEHHBIN apXUTEKTYpHO-CTpOUTENbHBINA yHUBepcuTeT, D6C ACB,
2016.— 244 c.— Pexum nocrtyna: http://www.iprbookshop.ru/74378.html.— 9bC
«IPRbooks»

Mpakun A.H. PacueT TennosHepreTHYeCKrX YCTAaHOBOK MPOMBIIIUICHHBIX MPEANPUITHN
[DnexTpoHHbIH pecypc]: npakTukyM/ MpakuH A.H.— DneKkTpoH. TeKCTOBbIE JaHHbIE.—
CaparoB: CapaTOBCKHI TOCY1apCTBEHHBIN TeXHUYeCKU yHUBepcuTeT nMeHu F0.A. IMarapuna,
OBbC ACB, 2015.— 24 c.— Pexum nocryma: http://www.iprbookshop.ru/76510.html.— 5BC
«IPRbooks»

7. OueHO4YHbIE CpeaCTBA

7. 1 Bonipochbl K IepBOii py0e;KHOM aTTecTAlNH

1. Ilenu u 3amaun TepMoaHaMUKH. [ToHATHE TEPMOIMHAMUYECKON CUCTEMBI.
2. I/ISOJII/IpOBaHHaH 58 HeI/I3OJII/Ip0BaHHaH TepMOI[I/IHaMI/I‘-IGCKI/IC CUCTCMHBEI. PaBHOBQCHBIe nu HepaBHOBeCHBIe

3. TepmoauHaMHUYECKHE TTapaMETPhl COCTOSIHUS. Y IENbHBIA 00beM, IMIIOTHOCTh, JaBICHUE, TEMIIEpaTypa
(abcomroTHas TepMoaMHaMHUecKas 1kana Temmnepatyp (KensBuna, Lenscus).

4. YpaBHEHHE COCTOSIHUS. Y PaBHEHHUE COCTOSHUS UICaTbHBIX Ta30B.

5. 3akonbl uaeanbHbIX Ta3oB (boitnms-Mapuotra, I'eit-Jlroccaka, [lapmst). O0beaHEHHOE ypaBHEHUE
MenneneeBa-Knanelipona.

6. YpaBHEHHE COCTOSAHUS PEATBHBIX Ta30B.

7. CMecu ueanbHbIX Ta30B. JlaBeHne cMecH ra3os.

8. CocTaB cMecH ra3oB. BeipaxkeHue MacCOBBIX J10J€H KOMIIOHEHTA.
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9. BelpaxkeHne 0O0OBEMHBIX J0JIeH KOMITIOHEHTOB cMecH. [laprumanpHbiii 00beM cMecu. 3akoH Amara.
Omnpenenenue yaensHOro 00bemMa CMeCH.

10. OmnpeneneHue ra3oBOMl TMOCTOSHHOM CMECH TIO U3BECTHBIM MAacCOBBIM J0JaAM. Kaxymascs
MOJIEKYJISIpHAsl Macca CMECH I'a30B.

11. I'azoBas nocrosiHHast. @OPMyJIbI ONPEACICHUS.

12. TennoeMKoCTh Ta30B. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.

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

14. Tepmoaunamuueckuii npouecc. Ilonatue penakcanuu.

15. IlepBsIii 3aK0H TEPMOAUHAMUKUA. BHYTpEHHSSI SHEPTHS CUCTEMBI.

16. O6paTumble 1 HeoOpaTHUMBbIe mpoliecchl. Pabora.

17. AHaTUTUYECKOE BBIPAKEHHUE TIEPBOTO 3aKOHA TEPMOJANMHAMHUKH.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.

20. TepMoauHAMHYECKHUE MPOLECCHI UCATBHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TEPMUYECKUH,
aarabaTHBIN, TOTUTPOIHBIN) METO UCCIIEI0BAHUS TPOIECCOB.

KAPTOUKA Ne 1 k nepBoit pyoeskHou arrectanimu (TepMoanHaMuKa U TeTuIonepeaaya)

I Arrectammsa Hucruiumza «TepMoIMHAMHKA U TEIUIOIEPEIAYUA)

Kaptouka Ne 3

1. | TepmonuHamMuUecKue mapamMeTphl cCocTosiHus. Temmeparypa. AGCooTHAs
TepMoauHamMuueckas mkasna remneparyp (KeneBuna, Lenscus).

2. | TemnoeMKoCTh ra3oB. 3aBUCUMOCTb TEIIJIOEMKOCTH OT TEMIIEPATYpPHI.

3. | Tepmonunamuueckuii npouecc. Ilonarue penakcanuu.

4. | Huxn Kapno. Tepmuueckuii x.n.0. nukina KapHo.

3aB. kadenpoii

«TennorexHuka u TUAPABINKAY, JOLECHT P.A-B. Typnyes

7.2. Bonpochbl KO BTOPOii PY0EKHOM aTTeCTAIMH

1. TepMoanHaMHUYECKUE TPOLIECCH peabHBIX ra3oB. Ilap u ero colicTsa.
2. OCHOBHBIE TTOHATHUS TMpoIiecca mapooOpazoBanus. HackleHHbIN BOASHOM map,
neperpeTsiil map (CTeneHb CyXOCTH U CTENEHb BIAXKHOCTHU Iapa).

3. Onpenenenue napaMeTpoB BOAbI U napa. PV-nuarpamma BoisHoOro napa.
4. Tepmuyeckrue TPOIECCHl HICaTbHBIX Ta30B B 3aKPBITHIX cHUCTeMax. M300apHbIi, HM30XOpPHBIH,
aanabaTHBINA, U30TEPMUYECKHUNA MTPOIIECCHl (paboTa pacIMpeHus MpoLecca, U3MEHEHUE SHTPOIIHH).

5. Outponusa. PV-u TS- auarpammel.
6. Bnaxsbpiii Bo3ayx. Bmarocomepikanue, aOcoyfOTHasE M OTHOCHTENbHAs BIaXHOCTb. (CBoiicTBa
BJIQ)KHOTO BO3AyXa.

7. Cioco0sI nepeavn TeTIOThI (TEMIONMPOBOAHOCTD, KOHBEKITUS, U3ITYICHHE ).
8. TemnepatypHoOe noJ1€, U30TEPMUUECKAs] IOBEPXHOCTb, CPEIHUN U UCTUHHBIN IPaIUEHT TEMIIEPATYP.

9. 3akon ®ypre. KorddummeHT TErIOonpoBOAHOCTH, IUIOTHOCTh TEIUIOBOTO IOTOKA, KOJIUYECTBO
TEIUIOTHI.

10. Ko unueHT TeronpoBoHOCTH, €0 XapaKTePUCTHKA.
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11. IlepeHoc TemIOTHl TEMJIONPOBOAHOCTHIO MPU CTAMOHAPHOM pexume. OIHOpoAHas IUIOCKas
CTEHKA.

12. TlepeHoc TEMIOTHI TEIIONPOBOAHOCTBIO IIPU CTALIMOHAPHOM peKkUMe. MHOrocolHas CTEHKa.

13. JleficTBUTENBHBIN MPOLIECC UCTEUEHHS ra30B U MapoB. OCHOBHBIE 3aKOHOMEPHOCTH T€UEHHMS ras3a B
comnax u aquddysopax. poccenupoBaHre ra3oB U MapoB..

14. Tparcdopmatops! TEIIOTHL. [[UKIIBI XOJIOAMIBHBIX YCTAHOBOK M TEPMOTPAHCPOPMATOPOB.

15. OcHoBbl Teopuu noao6us. OcHoBeI Teopuu nonodusi. IloHsTHEe 0 METOJEe aHanMu3a pa3MEpHOCTEH
teopun nonodus. Kpurepuanbusie ypaBHeHus. PU3nuecKuil CMBICT OCHOBHBIX KPUTEpUEB MO00US.

16. TemmooOmen wu3nyueHueM. TemnoBoil OamaHc my4ucroro teriooOmena. 3akoH Credana-
Bbonbsimana. AGCOIIOTHO YEpHOE TENO.

17. TenmooOMeH U3ITydeHHEM CUCTEMBI Tell B a0COFOTHO TIPO3PAvYHON Ccpejie.

18. Kosddunuent temmonepenaun. TermmoBas wu30iAnus. THIBl TEMJIOOOMEHHBIX —ammapaTos,
KUMSTUWIBHUKOB U MTOJAOTPEBATENCH.

19. Mexanu3m mporeccoB ropenus. OOmmMe NPUHIMIBI pacyeTa IMPOIECCOB TOPEHUS. Temnora
cropanus. YcioBHoe TomuBo. [IpuBenennsie xapakrepuctuku. Kinaccugpukaius Tomms.

20. Bo0300HOBIsSIEMbIE W HEBO30OHOBIISIEMBbIE HCTOYHHUKH dSHEpruu. (OCHOBBI SHEProcOepekeHUs.
Bropuunble HEpreTUUECKUE PECYPCHIL.

21. KorenbHbie yctaHoBKU. [lapoBbie U ra30BbIe TYpOHHBI.

22. TenmmooOMeHHbIe ammapaThl. PereHepaTWBHBIE U CMECHTENbHBIC TeI1000MeHHHMKH. [lokazaTenn
spdexkruBraocTu: KIIJl, WHTEHCUBHOCTH TEIUIOOOMEHA, OTHOIIECHUE PACXOIHBIX TEIJIOEMKOCTEH,
ko3 purmeHT TpaHcGopManuu TeTIOTHI.

23.X0n01UIbHBIE U TEIJIOHACOCHBIE YCTAHOBKHU.

KAPTOYKA Ne 7 ko BTOpOIi_pyOexkHo artecTanuu (TepMoauHaMuka u Tervionepeaaya)

Kaprouxa Ne7
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

Huciunnuna: TepmMoauHaMHMKAa M Tellionepeaava

1 | Kak 3aBucut k03hGUIMEHT TETIONPOBOIHOCTH Pa3IMYHbBIX BEIIECTB (METAJIJIOB,
HEMETAIIJIOB, KHUJAKOCTEH U Ta30B) OT TemmepaTypbl? OTBET 000CHOBATS.

2 | CraunoHapHO€E U HECTAl[MOHAPHOE TeMIlepaTypHble moJisd. IIpocTpaHcTBEHHOE MOJIE.
OpnoMmepHoe U 1ByxMepHoe nosie. OnHoMepHOe cTanoHapHoe nose. M3otepMuueckue
MOBEPXHOCTH.

3 | mnuHaapudeckas creHka. BelpaxeHue 3akoHa Dypbe I LWIMHIPUYECKOM CTEHKH.
BeIpakeHne 3aBUCUMOCTH [UIsl pacdeTa TEIUIOBOTO IIOTOKA 4Yepe3 LWIMHAPHUYECKYIO
CTEHKY. TepMUYeCKOe CONPOTUBIIEHUE HHMINHIPUUYECKON CTEHKH.

4 | CaoiicTBa H30TEPMUYECKUX NTOBEPXHOCTEN. I'paaneHT TemnepaTypsl. M30TepMbl
TEMIIEPATYPHOTO MOJIs, TEMI0BON NOTOK. 3akoH Pypre. 3akoH buo-Pypre. KonraktHoe
TEPMHUYECKOE COIIPOTUBIICHUE.

3anaua 1./[aBnenne B mapoBom kotie P = 0,4 6ap npu 6apoMeTpUIECKOM JAaBICHUHN
B =725 mm. pm. cm. Yemy Oyner paBHO M30BITOYHOE JaBJICHUE B KOTJIE, €CIIM TOKA3aHHE
6apomerpa moBbIcUTCS A0 B> = 785 mm pm. cm., a cocTOsIHME Tapa B KOTJIE OCTaHETCs
npexxHuM? bapoMerpuueckoe 1aBieHue NpuBeaeHo K 0°.

3apaua 2. Bonsnoii nap neperpet Ha 100 °C. YemMy COOTBETCTBYET 3TOT IEPETPEB IO
TepmoMeTpy Papenreiira?
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| 3aB. kadeapoit «T u I'» P.A-B. Typayes

7.3. Bonpocsl k 3k3aMeHy N0 JucHuIuIinHe « TepMoanHaMHKa M Tenuionepeaaqar

1. Ilenu u 3amaun TepMoaHaMUKH. [ToHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. M3onupoBaHHAs M HEU30JMPOBAaHHAS TEPMOAMHAMUYECKHE CUCTEMBbl. PABHOBECHBIE U HEPABHOBECHBIE
CUCTEMBI.

3. TepMogmHaMUYeCKHE TTapaMETPhl COCTOSTHUS. Y ACNIbHBIA 00BEM, IIIOTHOCTD, JABJICHHE, TEMIIEpaTypa
(abcomroTHas TepMoaMHaMHUecKas 1kana Temmnepatyp (KensBuna, Lenscus).

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

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

6. YpaBHEHHE COCTOSIHUS pEalbHBIX Ia30B.

7. Cmecu uaeanbHBIX Ta30B. JlaBeHre cMecH ra3os.

8. CocTaB cMecH ra3oB. BeipaxkeHne MacCOBBIX J10J€H KOMIIOHEHTA.

9. BrlpaxkeHne 00OBEMHBIX J0JIEH KOMIIOHEHTOB cMecH. [laprumanpHbiii 00beM cMecu. 3akoH Amara.
Omnpenenenue yneabHOro 00beMa CMECH.

10. Ompenenenue ra3oBOW IMOCTOSSHHOM CMECH IO M3BECTHBIM MAacCOBBIM JoJisiM. Kaxyiascs
MOJIEKYJISIpHAsl Macca CMECH I'a30B.

11. I'azoBas nocrosiHHass. @OpMyJIbl ONIPENEICHMUS.

12. TennoeMKoCTh Ta30B. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.

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

14. Tepmoguuamuyeckuii mporecc. [lonarue penakcanum.

15. IlepBslii 3aK0H TEPMOAUHAMUKNA. BHYTpEHHSSI SHEPTHUS CUCTEMBI.

16. O6parumbie 1 HeOOpaTUMBIE TIporiecchl. Pabora.

17. AHanuTH4ecKOoe BbIpaKEHHUE NIEPBOr0 3aKOHA TEPMOJUHAMUKHU.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Iuxn Kapuo. Tepmuueckuit KI1/T.

20. TepMouHAMHYECKHE MTPOLIECCHI UCATBHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TEPMUYECKUH,
aarabaTHBIN, TOTUTPOIHBIN) METO/ UCCIIEI0OBAHUS TPOIECCOB.

21. TepmoanmHaMH4YECKHUE TMPOIECCH pealibHbIX ra3oB. Ilap u ero cBoiicTBa. OCHOBHBIE TOHSTHUSA
npoiiecca mapoodpazoBanus. HacelmeHHbI BOASIHOW Tap, MeperpeThiii map (CTerneHb CyXOCTH U
CTEIEHb BIIAYXHOCTH Tapa).

22. OnpeneneHue napaMeTpoB Bobl U napa. PV-guarpamma BoasHOro napa.

23. Tepmuueckue NPOLECCHl HICATbHBIX Ta30B B 3aKPHITHIX cHUCTeMax. 300apHblid, M30XOpPHBIH,
aanabaTHBINA, U30TEPMUYECKHUNA MTPOIIecChl (paboTa paciIMpeHus MpoLecca, U3MEHEHUE SHTPOIIHH).

24. Outponus. PV-u TS- nuarpammsi.

25. Bnaxuelii Bo3ayX. Bmaroconepikanue, aOCONMIOTHAasE W OTHOCUTENbHas BIaXkHOCTh. CBOHCTBa
BJIQYKHOT'O BO3/yXa.

26. CriocoOsI nepeaun TeTI0ThI (TEIIONPOBOHOCTD, KOHBEKIINS, U3JITYICHHE ).

27. TemnepaTypHO€ MoJie, U30TEPMUYECKasi MOBEPXHOCTb, CPEITHUN U UCTUHHBIA TPATUEHT TEMIIEPaTyp.
28. 3akon ®ypee. KoaddumnueHT TEmIonpoBOIHOCTH, IJIOTHOCTh TEIJIOBOTO IOTOKA, KOJIMYECTBO
TEIUIOTHI.

29. Koo pumueHT TernonpoBOgHOCTH, €T0 XapaKTePUCTHKA.

30. IlepeHoc TEIIOTHI TEIUIONPOBOAHOCTBIO IPH CTALIMOHAPHOM pekuMe. OTHOpOAHAsS MIJIOCKasi CTEHKA.
31. IlepeHoc TEMIOTHI TEIUIONPOBOAHOCTBIO IIPU CTALIMOHAPHOM peKkuMe. MHOrocioiiHas CTeHKa.
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32. JIeWCTBUTENBHBIN MPOLIECC UCTEUEHHS Ta30B U MapoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHHs ras3a B
comnax u aquddysopax. poccenupoBaHue ra3oB U MapoB..

33. TpancdopmaTopsl TEIUIOTHL. MKl XOMOAMIBHBIX YCTAHOBOK M TEPMOTPAHC(HOPMATOPOB.

34. OcHoBsl Teopuu noo6us. OCHOBBI Teopuu nooowus. [loHsaTre 0 MeTo/Ie aHamM3a pa3MepHOCTEN
Teopun nonodus. Kpurepuanbusie ypaBHeHus. PU3nuecKuil CMbICT OCHOBHBIX KPUTEpUEB MO100US.

35. Terumoobmen u3nyueHueM. TeroBoi OanaHc JyducToro temiooomena. 3akon Ctedana-bonbivana.
AOCOIIOTHO YEepHOE TEJIO.

36. TermooOMeH M3ITy4€HUEM CUCTEMBI TeJl B aDCOIIOTHO MPO3pavyHOi cpejie.

37. Koapumment teruionepenauun. Temmosas u3oisius. THITB TETITIOOOMEHHBIX alapaTos,
KUTISITUJILHUKOB U TTOJ0TPEBaTEICH.

38. Mexanusm npotieccoB ropenusi. O0Iye NpUHIMIIBI pacyeTa IpoIeccoB ropeHus. Temiora
cropanus. YcioBHoe TouBo. [IpuBenennsie xapakrepuctuku. Kiaccudukanus Tomims.

39. Bo300HOBIsIEMBbIE 1 HEBO30OHOBIIIEMbIE UCTOYHUKHU YHEPTUU. OCHOBBI SHEProcOepeKEHUS.
BropuuHbie sHEpreTHUECKHE PECYPCHI.

40. KorenbHble ycTaHOBKHU. [lapoBbie v ra30BbIe TYpOUHBI.

41. TemmooOMeHHBIE ammaparhl. PereHepaTHBHBIE W CMECHTENbHBIC TeruiooOMeHHUKH. [lokazarenu
sddexkruBaoctu: KIIJI, WHTEHCHMBHOCTH TEIIOOOMEHa, OTHOIICHHE PACXOIHBIX TEIUIOEMKOCTEH,
K02 puureHT TpanchopMaIK TETIIOTHI.

42.X0510AUIbHBIE U TETIOHACOCHBIE YCTAHOBKH.

Oo0pasen Ous1eTa K IK3aMeHy MO AUCIHUIINHE

T'PO3HEHCKUI 'OCYIAPCTBEHHbBII HEGTSAHOW TEXHUYECKUI YHUBEPCUTET
KA®DEJIPA "TEIIVIOTEXHUKA U I'lJ[PABJIMKA"

JlucuurinHa TepMoaMHAMHKA M TeMJonepeaaya

Bbuaer Ne 1

1. | TepmonnHamMuueckue mHapaMeTpbl COCTOSHMS. YIENbHbIH 00BEM, IJIOTHOCTb, MAABICHHE,
Temnepatypa (abcomroTHast TepMoimHamMuyeckas mkaia temneparyp (Kenssuna, Lenbcus).

2. | Onpenenenue napameTpoB BoJbl U napa. PV-auarpamma BogsiHOTrO napa.

3. | OcHoBsl Teopuu oao6usi. OcHOBBI Teopuu nooowus. [lonsTre o MmeTone aHamu3a
pa3MepHocTelt Teopun nmoaoous. Kpurepuanshbie ypaBHeHUs. OU3NUECKUI CMBICII OCHOBHBIX
KPUTEPHUEB MO00MS.

4. | TermooOMeH uznyyenueM. TernoBoil 6anaHc myuncToro Terwiooomena. 3akon Credana-
Bonpiimana. AGCOTIOTHO YepHOE TETIO.

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

7.4 Tekymumii KOHTPOJIb

JlabopaTtopHasi pabora Nel
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IlepBblii 3aKOH TEePMOAMHAMUKH B TPWJIOKEHHHM K PpPelIeHUI0 OJHOI0 W3
BH/I0B TeXHHYECKHX 3a1ay

Ieas paGorel. OmnpeneneHue ¢ MOMOIIBI0 YpPAaBHEHUS IIEPBOIO 33aKOHA TEPMOAMHAMUKU
KOJIMYECTBA TEIUIOTHI, OTAABAEMOI'0 B OKPYKAIOIIYIO CPely B YCIOBHSIX J1a00paTOPHOIl yCTaHOBKH.

KoHTpoJbHbIEe BOIPOCHI.

1.

AN I

11

13.
14.

ChopmymupyiiTe 11€51b J1a00paTOPHOU PAOOTHI M TIOSICHUTE, KaK JOCTUTAETCS IMOCTaBIICHHAS
uesnb?

HazoBuTe 0OCHOBHBIE Y31l AKCIIEPUMEHTAILHONW YCTAHOBKU U YKaXKUTE UX Ha3HAUEHUE.
Kakumu MetomaMu u3mepsieTcs Temreparypa B JaHHOH pabote?

Kaxk nzmepsieTcst 1 peryaupyercsi pacxo/1 Bo3ayxa B JaHHOU paborte?

Ha 4ro pacxoayercst MOIIHOCTb, ITO/IBEIEHHAs K KOMIIPECCOPY, U KaK OHa ONpezesercs?

ChopmynupyiiTe ¥ HAITUIIUTE aHAJTUTHYECKUE BBIPAKECHHS TIEPBOTO 3aKOHA TEPMOJHHAMUKI
U1l 3aMKHYTOM U Pa30MKHYTOM 000JI0YEK.

KakoB ¢u3nveckuii CMBICT BEJIMYHH, BXOJSIINX B YPABHEHUS [IEPBOTO 3aKOHA TEPMOJANHAMHUKH
111 3aMKHYTOM U Pa30MKHYTOM 0007109eK?

JlaiiTe onpeneneHue u MOsSCHUTE (PU3NUECKUI CMBICI TIOHSITHI TETUIOTHI U paOOTHI B
TEXHUYECKOU TEPMOJIUHAMUKE.

UTo 03HAUAIOT 3HAKH « + » U « — » JIJISl TETUIOTHI U pabOThI?

. Ha uto 1 kakum 06pa3oM BiIHseT U3MEHEHHE HarpeBa TPyObl IPU MOCTOSTHHOM PacXxoJie

BO3yXa?

. Ha uto pacxomyercs MOLTHOCTB, MTOJIBEJICHHAS JJIsl HarpeBa TPYyObl, U KaK OHa omnpeaemsercs?
12.

Kax ocymiectBisiercs BBIOOp KOHTPOIBHBIX 000JI04EK (TPaHUIT) TTOJACUCTEM (CUCTEMBI)
NPUMEHUTEBHO K TaHHOMU J1abopaTtopHoi padore?

B kakom MecTe ¥ moyeMy rpaHHIlbl TOJICUCTEM (CUCTEMBI) Pa3MbIKAIOTCS?

Uro Ha3bIBaeTCs BHYTPEHHEH SHEpruel u sHTanbnueil padouero tena? CBoHCTBa BHYTPEHHEH
SHEPI'UU U pacueTHbIE (HOPMYJIBL.
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7.4. Onucanue mokasarelei u KPpUTCPHUCB OLICHHBAHNA KOMH@TCHHI/Iﬁ Ha PA3JIMYHBIX 3TallaX HX (I)OpMPIpOBaHI/ISI, OITMCAaHHUEC HIKAJIbI

OLCHUBAHUA.
Tabnuua 7
Ilnanupyemble pe3yJibTaThl 0CBOEHHS Kpurepuu oneHuBanusi pesy/ibTaToB 00yueHust HanmenoBanue
KOMIECTCHIINH MeHee 41 6a10B 41-60 6a1;10B 61-80 6a;10B 81-100 6ansoB OLICHOTHOT0
(Hey10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIHHO) (xopouo) (OTJIMYHO) cpeacTBa

ITKP-2 CriocoOHOCTb MPOBOAUTE PAOOTHI 10 IUATHOCTUKE, TEXHUUECKOMY OOCITYKHBAaHHUIO, PEMOHTY U HKCIUTyaTallid TEXHOJIOTMYECKOTo 000pyI0BaHUS B
COOTBETCTBUU C BHIOpaHHOU chepoi mpodecCHnoHaTbHON NeITeTbHOCTH

TCPMOJANHAMUKE U TCIVIOTCXHUKHN B PCILICHUN
l'IpO6J'I€M TCXHOJIOT'MYCCKUX IMTPOLECCOB ,Z[OGI)I"II/I
1 IIOATOTOBKC He(l)TI/I " €€ OTI'PY3KU

OLINOKH

3HaTh: TepMoauHaMUYeCKre TapaMeTphl CchopmupoBaHHEIE, HO CchopmupoBaHHEIE
COCTOSIHHS Ta3a, OCHOBHBIC 3aKOHBI ®parmeHTapHbIE 3HAHUS Hemonneie 3nanns | copepkaliye OTaeIbHbIC cUCcTeMaTHYeCKHe
TEePMOTMHAMHUKH U TEILIONEpEeIadn npoOerbl 3HAHHS 3HAHUS
YMmern:

- aHAIM3UPOBATH TEMIIEPATypHBIE MapaMeTphl

PabOTHI TEXHOJIOTHYECKOTO 000pyIOBaHUS;

- paspabareiBaTh M IUIAHHPOBATh BHEAPCHUE

HOBOTO TETIOTEXHHYECKOTO 060PYI0BAHMUS; Ymenus nonere, CoopmupoBaHHbIe
- CTIONB30BaTh U3yUEHHBIH MaTepHa Mo Hacriuanbie ymenus Henosnbie ymenus  |nomyckatorcst HeGoubLme —

KOHMpOoaupyowue
mMamepuanvt o
oucyuniune, 3a0aHusl
07151 KOHMPOAbHOU
pabomwi, 3a0anus 0
1abopamopHoul

Baagern:
- METOJAaMH [JHATHOCTUKH M TEXHHYECKOIr'O
00CITy)KUBAHHS TEXHOJOTMYECKOTO "

TEIJIOTEXHUYEKOro 000pyaoBaHMs (HApYKHBIHN
M BHYTPEHHMH OCMOTpP) B COOTBETCTBHH C
TpeOOBaHMSIMH IPOMBIIIJICHHOH 0€30MacHOCTH U
OXpaHbI TPy/a.

YactuuHoe BJIaJaCHUC
HaBbIKaMH

Hecucremaruueckoe
[IPUMEHEHNE HABBIKOB

B cucremaruueckom
MIPUMEHEHUH HABHIKOB
JIOTTYCKAIOTCSI IPOOEITHI

VYcnemnoe u
CHCTEMATHYECKOE
MIPUMEHECHNE HABBIKOB

pabomvl, mecmosvie
3a0anusi, memol
\pedhepamos, 00k1a00s




IIKP-4 CriocoOHOCTh OCYIIECTBIISATH OMEPATHBHOE COMPOBOXKIICHUE TEXHOJOTHUECKUX IPOIIECCOB B COOTBETCTBUU C BHIOpaHHOM cdepoil mpodeccrnoHaIbHOH

ICATCIIBHOCTH

3HATD:

- TEXHOJIOTMYECKHE IIPOLecChl B  00aacTH

He(hTera3o0Boro nena, CBSI3aHHBIC c Cdopmuposanbie, HO Cdopmuposanbie

TEPMOIMHAMUKOU u Teronepenaueil,| @dparMeHTapHbIC 3HAHUS Henonuele 3HaHUA | coeprKalie OTAENbHBIE CHUCTEeMaTHYEeCKUE

[10JIFOTOBKOM u 00CITyKHBaHHEM NpOGEITE! 3HAHNA SHAHUS

TEII00OMEHHOTO 000PYIOBAHUS.

- YMmerb:

- [10JIb30BATHCS TEPMOJMHAMUYICCKUMH CXEMaMHU,

muarpaMMamu, rpaduKaMy ¥ Ta0IHIIaMH

TerI0(U3MIECKUX CBONCTB BEIECTB U Ta30B KOHmpoaupyiowue
[POBOJIUTH TEPMOJANHAMUYECKHI aHAIIN3 YMmenus nomHse, CdopmupoBannsie  |wamepuanvt no
NpoLECCoB; YacTudHbIe YMEHUS Henonnble yMeHusl  |momyckaroTcs HeOOIbIIHE Oucyuniune, sadanus
- paccUYuTHIBATH u AHAJIU3UPOBATH, OLIHOKHU yMeHmA 0151 KOHMPONBLHOU
TeMIepaTypHbIe PEKUMBI cucTeM u pabomvl, 3a0anus Ol
o0opynoBaHus ~ 100blM W mepepaboTKu ltabopamophoil
YTIICBOIOPOIOB. pabomel, mecmosvie
T Baaxers: Baoanus, memoi

- HABBIKAMH OTICPATUBHOTO COMPOBOKICHUS
TEPMOJIMHAMUYECKUX U TEIUIOTEXHOIOTMIECKUX
[TPOIIECCOB B 00JIACTH HEPTETra30BOTO JIeTa;

- METOJIaMH TEIUIOBOT'0 pacyeTa TermI000MEHHbIX
annapaToB Pa3inuHOrO THUIIA.

METOIaMU TMATHOCTUKH M TEXHUYECKOTO
00CITyKMBaHHS TEIUIOTEXHUYECKOTO
000pyI0BaHUs (HAPYKHBIA U BHYTPCHHUMA
OCMOTp) B COOTBETCTBUH C TPECOOBAHUSIMU
[POMBINIICHHOW 0€30IIaCHOCTH U OXpaHbI TPyaa

YactuuHoe BJIaJaCHUC
HaBbIKaMH

Hecucremaruueckoe
[IPUMEHEHNE HABBIKOB

B cucremaruueckom
MIPUMEHEHUH HaBBHIKOB
JIOTTYCKAIOTCSI IPOOEITHI

VYcnemnoe u
CHCTEMATHYECKOE
MIPUMEHECHNE HABBIKOB

pedhepamos, 00x1a008
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8. OcoGeHHOCTH peasm3auny JUCUMILIMHBI VIS HHBAJHU/I0B H JIMI C

OrpaHu4¢HHBbIMHA BO3MOKHOCTHAMM 310POBbA

Jns  ocyuiecTBieHusT TPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHOU
aTTeCTallud OOYYaIOUIMXCS CO31aHbl (POHIBI OLEHOYHBIX CPEJACTB, aJANTUPOBAHHbIC JJISI UHBAIHUIOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 370POBBS M IIO3BOJISIOUIME OLICEHUTHh JIOCTH)KEHHUE WMHU
3allJIaHUPOBAHHBIX B OCHOBHOW OOpa30BaTENbHOM MpOrpaMMe pe3yiabTaToB OOy4eHUS U YpOBEHb
c(hOpMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBICHHBIX B oOpa3zoBarensHON mporpamme. Ddopma
NPOBEACHUS TEKyIleH arTecTallid Uil CTYAEHTOB-MHBAJIUIOB YCTAHABIMBACTCS C  YYETOM
WH/IMBUYAIbHBIX NCUXO(U3MUYECKUX OCOOCHHOCTEH (YyCTHO, MUCHBMEHHO Ha Oymare, MUCbMEHHO Ha
KOMIIblOTEpe, B (Qopme TecTupoBaHus U T.I.). Ilpu TectupoBaHuu A CIaOOBUISAUIMX CTYACHTOB
UCIOJIb3YIOTCS (POHIIbI OLICHOYHBIX CPENCTB C YKpYyMHEHHBIM HipudToMm. Ha sk3amMeH mpurnamiaercs
COIIPOBOKIAIONIMI, KOTOpPBIM  oOecrneynBaeT TEXHUYECKOE COMPOBOXKJIEHHE cCTyaeHTy. [lpu
HEOO0XOAUMOCTH CTYACHTY-UHBIUAY MPEIOCTABIACTCS JONOTHUTEIBHOE BPEMs Ui MOATOTOBKH OTBETA
Ha »9k3aMmeHe (unu 3adere). OOydarommuecss C OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3/J0POBBSI U
oOyuaroluecss HMHBAIUIbI O0ECIEYUBAIOTCA IMEYaTHBIMU M 3JEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIE MOCOOHMS MJii CaMOCTOSATENbHOW paboTel W T.O.) B ¢opMmax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPUATHUS HH(POpPMALIUK:

1) JUIS. MHBAJIMOB U JIUL C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- I cJembIX: 3aJlaHus JUIsl BBINOJIHEHHWS Ha CEMUHApax M MPaKTUYECKUX 3aHSITHIX
oopmisitoTest  penbedHO-TOUeUHBIM mipupTOoM bpaiingd uam B BUAE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TMOMOIIBIO KOMIIBIOTEpPA CO CIEHUATM3UPOBAHHBIM MPOTPAMMHBIM O00ECIIEYEHUEM IS
CJIETIBIX, JTUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MTUChbMEHHbBIE 3aJaHUS BBIMOIHSIIOTCS Ha Oymare penbeHo-
ToueyHbIM wmpudtom bpailng unm Ha KOMIBIOTEpPE €O CHEHMATU3UPOBAHHBIM IPOrPaMMHBIM
o0ecriedyeHneM sl CJENbIX OO HAIUKTOBBIBAIOTCS ACCHUCTEHTY; OOYYarOIIMMCS JJSl BBITOJHEHUS
3aJJaHus TIPU HEOOXOIMMOCTH IPEIOCTABISAECTCS KOMILIEKT MUChbMEHHBIX NMPUHAUIEKHOCTeH M Oymara
Ui THCcbMa  penbedHO-ToueHHbIM HipudToM bpaitng, kommbpioTep €O  CHEUAIM3HPOBAHHBIM
MIPOrPaMMHBIM 00€CTIeYeHUEM JIJIS CIICTIBIX;

- VI cAa00BHAAIIMX: 00eCrieuynBaeTCs MHIMBUAYATbHOE PAaBHOMEPHOE OCBELICHHE HE MEHeEe
300 mrokc; oOydaromMMCS Ui BBINOJHEHHS 3aJaHus TNpH  HEOOXOAMMOCTH NPEIOCTaBISAETCS
YBEJIMUYMBAIOILIEE YCTPOMCTBO; BO3MOXKHO TaKkKe MCIOJIb30BAaHUE COOCTBEHHBIX YBEJIMYUBAIOLINX
YCTPOMCTB; 3aaHUs ISl BHITTOJIHEHUS 3aJaHUH 0(OPMIISIOTCS YBETMYEHHBIM IPUPTOM;

2) U1 THBAJTUAOB U JIMII C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMU 3710POBbS MO CJAYXY:

- VISl TIIYXUX U CJIa00cabIIAauX: 00eCeynBaeTCs HaJMuue 3BYKOYCHIIMBAIOICH anmaparypsl
KOJIJICKTUBHOTO N0JIb30BAHUS, pu HE00X0AMMOCTH o0yJaromumcst IIPEIOCTABIIAETCS
3BYKOYCWJIMBAIOIIAsl  ammapaTrypa UHIAUBUAYAJIbHOIO  TOJb30BAaHUS; MPENOCTABIAIOTCS  yCIyrU

CYpIIOTIEPEBOIUNKA;



- AA8  CJHENmOrJdyXHX JIOMyCKAaeTcs NPHUCYTCTBHE AaCCUCTEHTA, OKa3bIBAIOMIETO YCIYTH
tudrocypaonepeBoaunka (MOMUMO TpeOOBaHUM, BBIMOIHAEMBIX COOTBETCTBEHHO JJISi CIEHBIX H
TITYXHX);

3) UL JIMIl C TSDKEIBIMH HApYIMICHUSMH PEUYH, TIYXHX, CIAa0OCHBIIANMX JCKIHH U
CEMHUHAPBI, TPOBOANMBIE B YCTHOU popMe, TPOBOATCS B MUCBMEHHOUN (opME;

4) JUIS WHBAIAJIOB W JIMI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbBS, HMEIOIINX
HapyllleHHUs ONMOPHO-IBUTATELHOIO annapara:

- Ui JIMII ¢ HApYyHOICHUSMHU OIOPHO-ABHTaTEIFHOTO armapara, HapyHICHHUSMHU JIBUTATEIbHBIX
GyHKIHMH BEpPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEW: MUCHMECHHBIC 3aJlaHMsI
BHITIONHSIOTCS HAa KOMIIBIOTEpE CO CHCIHMATU3UPOBAHHBIM IMPOTPAMMHBIM  OOECIICUCHHUEM WU
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBHITIOJHEHHE 3aJaHUN (TECTOB, KOHTPOJIBHBIX paboT), MPOBOANMBIE B

MMCbMEHHOM (popMe, TPOBOATCS B YCTHOM (hopMe IyTeM orpoca, Oece/ibl ¢ 00ydarommmMcs.

9. YueOHO-MeTOAUYeCKOE M HHPOPMAIIMOHHOE O0ecneyeHne JUCHUIIUHbI
a) OCHOBHA JIUTEepaTrypa

1. AngapeeB B.B. Temotexuuka [ DIeKTpoHHBIN pecypc]: yueOHuk/ Auapees B.B., Jlebenes B.A.,
CnecuBnieB b.M1.— DnektpoH. TekctoBweie nanHble.— CII16.: HammoHaneHBINE MUHEpaIbHO-
celpbeBO  yHuBepcuteT  «lopHbri», 2016.— 288 c—  Pexum  pocryna:
http://www.iprbookshop.ru/71706.html.— DBbC «IPRbooks»

2. Texuuyeckas TepMOAMHAMHKA U TEIUIOTEXHUKA [DJIEKTPOHHBIA pecypc]/ — DIeKTpoH.
TekcToBble AaHHbIE. XanieHko A.A., Kaimnanyenko M.IO., Bucnoryzo A.H.— CraBpomnoJib:
Cesepo-KaBkasckuii  Qenepanbubiii  ynusepcutrer, 2017.— 107 c.— Pexum npocryma:

http://www.iprbookshop.ru/75606.html.— DBbC «IPRbooks»

3. Pacuer TEmIOBBIX IPOLECCOB U YCTAaHOBOK B NpUMEpPax M 3adadax [DJIEKTPOHHBIN pecypc]:
npaktukym/ [amait B.B., MuxaitnoB A.I'., barpakoB II.A., Tepebmio C.B., Cnobonuna
E.H.— DOnextpoH. TekcToBble naHHble.— OMck: OMCKMI TOCYAapCTBEHHBIM TEXHUUYECKUN
yauBepcutet, 2015.— 120 c¢.— Pexum noctyma: http://www.iprbookshop.ru/58098.html.—
3BC «IPRbooks»

4. Manas D.M. TexHuueckas TEIJIOTEXHUKA [DIEKTPOHHBIA pecypc]: yueOHoe mocobue/ Manas
O.M., TomukoB JI.B.— OunekrtpoH. TekcTtoBele naHHble.— CapatoB: CapaTroBcKuii
roCyJlapCTBEHHbIN TexHuueckui yHuBepcuteT umenu F0.A. INarapuna, 96C ACB, 2014.— 90
c.— Pexxum pocryma: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

5. Mpakun A.H. Pacyer TEmno3HEPreTUYECKUX YCTAHOBOK MPOMBIIUICHHBIX MPEINPUATHI
[DnexTpoHHbIH pecypc]: mpakTukym/ MpakuHn A.H.— DIeKTpoH. TEKCTOBbIE JaHHBbIC.—
CaparoB: CapaToBCKHi TOCYIapCTBEHHBIM TeXHUYECKU yHUBepcuTeT uMeHu FO.A. I"arapuna,
OBC ACB, 2015.— 24 c.— Pexwum noctyna: http://www.iprbookshop.ru/76510.html.— DBbC
«IPRbooks»

6. Hukxomaes FO.E. Temnmodukanus M TEIUIOBbIE CETH [DJEKTPOHHBIM pecypc]: HpakTUKym/
Huxonaes 10.E., BnoBenko .A.— DnekTpoH. TekcToBbie JaHHble.— CapatoB: CapaToBCKHil
rocylapCTBEHHbIN TexHU4eckuil yHuBepcuteT uMenu FO.A. INarapuna, O6C ACB, 2015.— 36
c.— Pexum nocryna: http://www.iprbookshop.ru/76520.html.— 3BC «IPRbooks»
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7. Typnyes P.A-B., ManaeBa M.3. Metoanueckue ykazanus // TepMoIuHaMHUECKHE TTapaMeTPhI
Y TPOLIECCHI UealbHbIX Ta30B. 3aKOHBI UJI€aTbHBIX Ta30B U razoBbie cmecu. [THU - 2005, 44
c.

8. HcaeB X.A., Enpmyp3aeB A.A. Meronnueckue ykaszanus //TernoBoil pacueT maporeseparopa.-
I'THMU - 2002, 21 c.

9. Typnyes P.A-B., ManaeBa M.3. Metoauueckue ykazanus// BTopoil 3akoH TepMOAMHAMUKH.
Peanbubie ra3sl (mapsr) u ux ceoiictea. [ THU -2005, 18 c.

10. Typnyes P.A-B., Manaea M.3. Meroauueckue ykazanust/ OCHOBHbIE 3aKOHBI TEINIOOOMEHA.
['THU - 2005, 25 c.

B) IPOrpaMMHO€ 1 KOMMYHHMKAIIMOHHOE o0ecrneyeHue

1. DJAEKTPOHHBIA KOHCIEKT JICKIUH M 3JIEKTPOHHO-O0YYArOIUi KOMIUIEKC IO JHCIUILIMHE
«TexHnueckass TepMOJUHAMUKA U TETUIOTEXHUKA»

2. TecThl 1151 KOMIBIOTEPHOTO TECTHPOBAHUSI CTYICHTOB.

r). MHurepHer pecypc - www.gstou.ru 3jekTpoHHass 6uéauoreka DbC «IPRbooksy,
«KoHcynbpTaHT cTynenTa», «ibooks»

NHTepHET-pecypcehl:
thermophysics.ruymodules.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.rurtehnicheskavya-literatura/126-lekcii. ..
booksgid.comy...tekhnicheskaja-termodinamika-i.html
0. | eknigi.orgynauka i...termodinamika-i-teploperedacha...

el e I E R Eal Bl I e

9. MaTepuaJibHO-TeXHHYECKOe o0ecrevyeHne TUCIUIINHBI
1. Knacc ¢ mnepcoHalbHBIMU KOMIIBIOTEpAMH JI MPOBEACHUS MNPAKTUYECKUX 3aHATHU U
BUPTYAJIBHBIX JTa0OPATOPHBIX PadOT.

TepmoauHamMuka u Temonepeaada (Haauuue odopynoanus u TCO)

1 JlabGopaTtopusrii komriekce "Ternonepeaada mpu kouBekiuu u ooyse" TITK-010-9JIP-01
(9 mabopaTopHbIX paboT)

1. Temnmomepenaya mpu KOHBEKIIMH U 001yBe CTepXKHS (Peanvrast)

2. Temnonepenaya npu KOHBEKIIUHU U 00ayBe paauaropa (Peanvras)

3. Temnnonepenaya mpu KOHBEKIMH U 00ayBe mapa (Pearvras)

4. Temnomnepenaya npu KOHBEKIIMU U 001yBe TUIACTUHBI (PeanbHas)

2 YuebHo-mabopaTopHbIii KoMIIeKC «TermioooMeHHuK» (4 1a00paTOPHBIX pabOTHI)
1. HccnenoBanue TpyOuaToro TerooOMeHHuka (Peanbras)
2. HccnenoBanue mIacCTUHYATOTO TEIJIOOOMEHHUKA (Peanbhast)

3 BuptyanbsHslii nporpaMMHBIif 1abopaTopHblil komiuieke "Ternmorexuuka” (6 gadop.
pabor)

BJIP_Nel. IlepBblii 3aKOH TEPMOJAMHAMUKH B IPUJIOKEHUHU K PELIEHUIO OJHOTO U3 BUJOB
TEXHUYECKUX 3a7a4;

BJIP_Ne2. Onpenenenne napaMeTpoB BIaXXKHOIO BO3yXa;

BJIP_Ne3. ViccnenoBaHue mporiecca UCTEUECHHS BO3AyXa YEPE3 CYKUBAIOIIECECS COIIO;
BJIP MNe4. Onpenenenne ko3 uuneHTa TermIonpoBOAHOCTH TETIOU30JISIIIMOHHOTO
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MaTepuaa;
BJIP Mo5. TemiooTnaya BEpTUKAIBHOTO HUJIMHIPA MPU €CTECTBEHHON KOHBEKIIUU;
BJIP No6. ViccnenoBanue mpoIieccoB TEIIOOOMEHa Ha TOPU30HTAIBLHOM TPYOOIIpOBO/IE.

4 BupryanbHbiif yaeOHbIN KOMIUIEKC «TEeIoBbIe AIEKTPOCTAHIIHI

5 KoMIIEKT IIIaKaTOB 560x800 MM, N3006paskeHre HAHECEHO Ha IJIACTUKOBYIO OCHOBY TOJIIHHOM 4 MM
u pazmepoM 560x800 mm. M300paskenne obnagaeT BOXOCTORKUMY cBoiicTBaMU. Kaxiblil utakaT nmeer
OJICMCHTBI KPCTIJICHUSA K CTCHE.

5.1 | Texuuueckas repmoguHamuka (16 mr.)

5.2 | «Temomaccooomeny 16 mir.

6 3J1€KTpOHHI>Ie IIJIAKATBI JleMOHCTpalMOHHBIE KOMIUIEKCH Ha 0a3e MyJIbTUMEANA-IIPOEKTOPA (KOMIIEKT
2JIEKTPOHHBIX Iu1akaTtoB Ha CD, mynsruMenuna-ipoekrop BENQ, HoyTOYK, 3kpan 1,5x1,5 m):):

a. Texnuueckasi TepmoiuHaMuka (86 1mir.)

0. Tennomaccooobmen(122 mi.)
IIpe3eHTanmu:

1 Teronepenaya

2 TennoBsle 1 AaTOMHBIE INEKTPOCTAHITNI

3 JIBurarenu BHyTpEHHETO CrOpaHus

4 DU3UKO-XMMHYECKHE OCHOBBI COBPEMEHHOW SHEPreTUKHU

5 DHeprocbepekeHne 1 ee poiib B ®KU3HU o0miecTBa (52 criaifjoB);

6 Meponpusrtust o s3HeprodhHEKTUBHOCTH U dHEprocoepexenunto (20 cnaiaon);

7 Oco0EHHOCTH peann3aluy MPOTPaMM dHEPTOCOEPEIKCHHS M SJHEPTETHICCKOM
2 hEeKTUBHOCTH 17151 OF0JDKETHBIX opranu3anuii (9ciaioB);

8 Dneprobanancel TOP ux cocrosinue u kinaccudukanms (11 cnaiaon);

9 PacuerHblii aHAIN3 SHEPreTHUYECKUX MOTOKOB U Oanancos (11 crnaiinos)
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Ipuiio:xkenune

MeTOIII/I'-IECKP[e YKa3aHus mo OCBOCHHIO AUCHUIIIMHBI «TepMO,IlI(IHaMI/IKa Hu
Temiaonepeaavia»

Meronudeckue ykazaHUs s OOydYalomUXCsl MO IUTAHUPOBAHHMIO W OPraHU3alUd BPEMEHH,
HE0OXOIMMOTO ISl OCBOCHHUSI TUCIUTIIUHBI.

W3ydenune pekomMeHayeTcs HayaThb C O3HAKOMIICHHsS C pabodell mporpamMmoil AWCHUIUIMHBI, ee
CTPYKTYpPOH W COJepKaHHUEM pasnesioB (MopyJei), (OHIOM OIEHOYHBIX CPEJCTB, O3HAKOMHUTHCS C
y4e0HO-METOINIECKUM ¥ HHPOPMAITIOHHBIM 00€CTIeYeHUEM TUCITUTUTHHEI.

HMucnunnuna «TepMoauHaMuKka W TEIUIONEpeaada» COCTOMT U3 18 CBS3aHHBIX MEXIY COOOI0
TeM, 00ECTIeUMBAIOIINX TTOCIEIOBATEIbHOE U3yUeHUE MaTepHalia.

OO6yuenue no gucruruinie «TepMonnHaMuKa U TETJIONEepeaayay OCYILECTBISETCS B CIEIYIOIINX
dopmax:

1. AyauTtopHble 3aHATHS (JEKIIUH, Ta00PATOPHBIE 3aHATHS ).

2. CamocrosTensHast pabora CTyAeHTa (IMOATOTOBKA K JIGKIMSM, JaOOpaTOPHBIM 3aHATHSM, U
MHBIM (pOpMaM MHUCbMEHHBIX PadoT, MHANBUAYAIbHASI KOHCYJBTAIUS C IIPENOIaBaTEIIEM).

3. NHaTepakTuBHbIC (OPMBI TIPOBEACHUS 3aHITUN (KOJUIOKBHYM, JEKIUS-AUCKYCCHUS, TPYIIIOBOE
pereHue kerica u apyrue Gopmal).

Y4eOHbI MaTepuall CTPYKTYPUPOBAH U M3YYEHHUE NUCIUTUIMHBI IPOU3BOIAUTCS B TEMAaTHUYECKOM
nocnefoBarenbHocTH. KakaoMy mnpakTHdecKoMy/JabopaTopHOMY 3aHSTHIO U CaMOCTOSTEILHOMY
M3YYCHHUIO MaTepuaia MPeAlIeCTBYeT JEeKIus Mo aaHHoW Teme. OOydarommecs CaMOCTOSATEIHHO
MPOBOASAT MPEIBAPUTENHHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4yacTHE B
00CYXKIEHIH TEOPETHYECKUX BOIPOCOB, pa3dope MpoOIeMHBIX CUTYAIIUH U TIOMCKOB ITyTeH MX PEIICHUSI.
MHuorue mnpo0OieMbl, H3ydyaeMble B Kypce, HOCST JAMCKYCCHOHHBIM XapakTep, 4YTO Mpeanojiaraer
MHTEPAKTUBHBINA XapaKTep MPOBEICHUS 3aHATUN Ha KOHKPETHBIX pUMepax.

Onucanue Mocie0BaTeNbHOCTH JEHCTBHI 00YJarOIIerocs:

[Ipy wu3ydyeHuu Kypca cjeayeT BHHMMATEIbHO CIyHlaTh W KOHCIEKTUPOBAaThH MaTepua,
W3JNIaraeMblil Ha ayIUTOPHBIX 3aHIATUSIX. J{JIs1 er0 MOHUMaHUS M KAYeCTBEHHOTO YCBOSHUSI PEKOMEHTyeTCs
crieayronias mocjieI0BaTeIbHOCTh IEUCTBUI:

1. [Mocre okoHYaHUsS Y4EOHBIX 3aHATHIA IS 3aKPEIUICHUST MaTepuana MpoCMOTPETh U 00yMaTh
TEKCT JICKITUH, TIPOCTYIIAaHHOMN CEroIHs, pa3odpaTk paccMoTpeHHbie mpuMepsl (10 - 15 MuHyT).

2. Tlpu TOATOTOBKE K JEKIMU CJECAYIOIIETO JHS TOBTOPUTh TEKCT MPEIbIAYIICH JIeKIIHH,
MOAYMaTh O TOM, Kakast MOXKeT ObITh cieaytomas tema (10 - 15 munyT).

3. B Teuenue Henenu BIOpATh BpeMs 17151 paboTHI ¢ IuTeparypoid B bubnuoreke (o 1 gacy).

4. Ilpu mOAroTOBKE K JIaOOPATOPHOMY 3aHATHIO MIOBTOPUTH OCHOBHBIE MOHATHUS 110 TEME, U3YUYHUTh
MpPUMEPBI, U3YYUTh CXEMY, OMHCAHWE U TOPSAOK IMpOBeNeHUs 1abopaTOpHOM pabOThI, PacCMOTPETh
rpaduky M aMarpaMMbl. Pemias KOHKPETHYIO CHUTYaluio, - TPEIBAapUTENbHO TIOHATh, KaKou
TEOPETUUECKUI MaTepuan Hy»KHO HCIIOJIb30BaTh. HaMeTUTH TUTaH perieHus, monpoooBaTh Ha €ro OCHOBE
pemuTh 1 - 2 mpakTHYecKue cuTyanuu (J1adopaTopHbIE pabOTHI).

2. Meroaguyeckue ykasaHus 110 padore 00y4arommXxcsi BO BpeMsl IPOBe/leHus! JIeKIUii.

Jlexiuu naroT 0OydYarONIUMCSl CUCTEMATU3UPOBAHHBIE 3HAHUS MO JUCIUIUIMHE, KOHIEHTPUPYIOT
UX BHHMMaHME Ha Hauboyiee CIOXKHBIX M BaXHBIX Bompocax. Jlekuuu OOBIYHO U3IaraloTcs B
TPaAUIIMOHHOM WU B MpoOieMHOM cTuie. /st CTyJeHTOB B OONBIIMHCTBE CIy4aeB B MPOOIEMHOM
ctuiie. IIpoGneMHBI CTUIB TO3BOJISET CTUMYJIUPOBATH AKTUBHYIO ITO3HABATEIBHYIO [EATEIbHOCTh
oOydaromuxcsi ¥ WX HHTEpPEeC K TUCHUIUIMHE, (OPMHUPOBATH TBOPUYECKOE MBIIIICHHE, MpUOEraTth K
MIPOTUBOINOCTABICHUSIM U CPAaBHEHUSIM, JKeJaTh 0000IIEeHUs], aKTUBU3UPOBAaTh BHUMAHUE O0y4arouuxcs
MyTeM IMOCTAHOBKH MPOOJIEMHBIX BOMPOCOB, MOOLIPSTH NUCKYCCUIO. BO Bpemsl JIGKIIMOHHBIX 3aHATHN
pPEKOMEHIyeTCsl BECTH KOHCIEKTHpOBaHHME ydeOHOro Marepuana, oOpamaTh BHUMaHHE Ha
(OPMYIUPOBKHU M KATETOPUHU, PACKPHIBAIOIINE CYTh TOT'O WJIM UHOTO SIBJICHUS, WJIH MIPOILIECCOB, BHIBOBI U
MpakTU4ecKkre pekoMeHaanuu. KoHCIeKT JeKIuu dydilie MoApa3eisiTh Ha MYHKTHI, COOJII01as KPaCHYIO

24



CTPOKY. DTOMY B OOJNBINONH CTENEHH OYAYT CIIOCOOCTBOBATH BOIIPOCHI ILIAHA JIEKLUH, TPEIIOKCHHBIC
npernonaBaTensm. CieayeT oOpaiiaTh BHUMaHUE Ha aKIIEHTHI, BBIBOIBI, KOTOPHIE JI€TaeT Mperno1aBaTeb,
oTMeyas Hanboiee BaXHbIE MOMEHTHI B JIGKIMOHHOM MaTepHajle 3aMEUYaHUSIMH «BAKHOY», «XOPOIIO
3aIIOMHUTB» U T.II. MOXKHO JIeNIaTh 3TO U € TIOMOIIbIO Pa3HOIBETHBIX MAPKEPOB WM PyUeK, MOAUEPKUBAsT
TepMuHbl u ompenencHus. llemecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIICHHMH,
ab0peBuaTyp U cuMBOJIOB. OHAKO MpH JanbHeHeil padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4llle 3aMEHUTh
OOBIYHBIMH CJIOBAaMH JJIs1 OBICTPOTO 3pUTEIFHOTO BOCTIPUATHS TeKcTa. PaboTast HaJl KOHCTIEKTOM JISKITHH,
HEO0X0/MMO HCIIOJIb30BaTh JIUTEPATYPY, KOTOPYIO PEKOMEHIOBal IpenojaBareib. VIMEHHO Takas
Cepbe3Has, KpONOTIMBas paboTa C JIEKIMOHHBIM MAaTepualioM TIIO3BOHUT TIYOOKO OBIAJETh
TEOpEeTHUECKUM MaTepuaioM. TemaTnka JeKuii 1aercs B; pabodel mporpaMMe AUCIUIUIHHBL.

3. MeToanyeckue yKazaHusi 00y4arMMCsi M0 MOJAr0TOBKE K MPAKTUYeCKUM/CEMHUHAPCKUM
3aHATHAM.

Ha nmpakTtuueckux/CeMHHApPCKUX 3aHATHUSX MPUBETCTBYETCS AKTHBHOE y4acTHE B OOCYXKICHUU
KOHKPETHBIX CHUTYyalllii, CIHOCOOHOCTh Ha OCHOBE TIIOJIYYEHHBIX 3HAHMM HaxoOuTh Hauboiee
3¢ (deKTHBHBIC pEIICHHs] TMOCTABJICHHBIX MNPOOJIeM, YMETh HAaXOAWTH TMOJIE3HBIN. J[OMOTHUTETHHBIN
MaTepua o TeMaTUKe CEMUHAPCKUX 3aHITHMA.

Crynenry PEKOMEHIyeTCs cieaymomias cxema MOATOTOBKH K
MPAKTUYECKOMY/CEMHUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C TUIAHOM MPAKTHYECKOT0/CEMUHAPCKOTO 3aHSTHS; KOTOPBIH .. OTpa)aer
CoJiep>KaHUE TPEATIOKEHHOM TeMBI;

2. [IpopaboTaTh KOHCIIEKT JIEKIUH;

3. IlpounTath OCHOBHYIO JIUTEPATYPY.

B mporiecce moArOTOBKY K MPAKTHYECKUM 3aHATHSIM, HEOOX0IMMO 00paTUTh 0coboe

BHUMAaHHE Ha CaMOCTOSITEJIbHOE M3YyYECHHE PEKOMEHJIOBAaHHOM juTepaTypbl. [Ipu Bceil momHoTE
KOHCIIEKTUPOBAHUS JICKIIMU B HEH HEBO3MOXKHO H3JIOKUTH BECh MaTepHall M3-3a JIMMHUTA ayJIUTOPHBIX
gacoB. IloaToMy camocTosiTenpbHas pabota ¢ ydeOHMKaMH, YYEOHBIMH TOCOOHMSIMHU, HAYYHOH,
CIIPaBOYHOM JIMTEPATYPOU, MaTEPUATIAMU IIEPUOJUYECKUX U3JaHUN U

WnTepHera siBisieTcst Hanbosee 3pPEeKTUBHBIM METO0M MOTYyUEHUS JOMOTHUTEIBHBIX

3HAHWW, TIO3BOJSET 3HAYMTENIHFHO AaKTUBU3UPOBATH TPOIECC OBIAACHHUS HWHPOpMAIUEH,
crocoOcTByeT OoJsiee TIyOOKOMY YCBOEHHIO H3y4aeMoro Marepuana, (GOpMHUPYET Y CTYACHTOB
OTHOIIICHHE K KOHKPETHOU mpobieme. Bce HOBBIE MOHITHS MO M3y4aeMOd TeMe HEOOXOIMMO BBIyYUTH
HAU3YCTh U BHECTHU B TJIOCCAPHI, KOTOPHIH 11€71ecCO00pa3HO BECTH C CaMOr0 Hayajla U3y4eHHs Kypca,

4. OTBETUTH Ha BOMPOCHI IJIaHA MPAKTUYECKOTO/CEMHUHAPCKOTO 3aHSATHS;

5. BBIITOJTHUTE JIOMAaIIHEee 3a/IaHue;

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

7. Ilpu 3atpyaHeHUsX cPopMyIHpOBaTh BOIIPOCH! K IPEMOAABATEIIO.

PesynbTar Takoit paboThI NOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOHO

OTBETUTbH HA TEOPETUUYECKHE BOMPOCHI MPAKTUKYMA, BHICTYIIaTh U Y4aCTBOBATh B

KOJUIEKTUBHOM OOCY>KICHHH BOIIPOCOB U3Y4aeMOU TEMbl, MPABUIBHO BBITIOTHATH MPAKTHYECKUE
3aJlaHus ¥ UHbIE 3aJJaHHsI, KOTOpbIE JatoTcs B (POHJIE OLIEHOUYHBIX CPEICTB JUCIUILTUHBL.

4. Meroauyeckue yKasaHHUs 00y4AOIIMMCH 110 OPraHU3allii CAaMOCTOATE/ILHOM padoThI.

Lenp opraHm3zanuy caMOCTOATENbHON paboTel mo auciumiuHe «TepmoanHamuka |
TeIuIonepenaya» - 3TO YINIyOJeHHe U pacllMpeHue 3HaHui B oOnacté (GOpMHpPOBAHHE HaBbIKA M
HHTEpeca K CaMOCTOSTEIIBHOU [T03HABATEIIBHOU 1E€ATEIbHOCTH.

CamocrosTenbHas paboTa 0OydarOLIMXCs SBISETCS BaKHEHIIMM BHIOM OCBOCHMSI COICpPKAHUSA
JMCLUIUIMHBL, TOATOTOBKU K PAKTUYECKUM 3aHATHAM U K KOHTPOJIBHOM padore.

Cro1a 5xe OTHOCATCSI U CAaMOCTOSITENIbHOE YIIIyOJI€HHOE U3Y4YE€HUE TEM JUCLUILINHBI.

CamocrosrenbHas paboTa MpeACTaBIseT cOO0M MOCTOSHHO NEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTENBLHOIO MPOILECCa U HOCUT MCCIIEI0BATENbCKUNA XapaKTep, YTO MOCITYKUT B
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OyaylieM OCHOBAaHHMEM JIJIsl HAIIMCAHUS BBITYCKHON KBATU(UKAIIMOHHON PaOOThI, MPAKTHYECKOTO
IIPUMEHEHHUS [10Jy4YEHHBIX 3HAHUN.

OpraHu3anus caMOCTOSITEIbHOW pabOThl 0OYYaIOUINXCS OPHEHTUPYETCS Ha aKTHBHBIC METOJIbI
OBIIQJICHHUSI 3HAHWUSMH, pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, TepexoJ OT MOTOYHOIO K
WH/IMBUyATM3UPOBAHHOMY O0YYEHHUIO, C YUETOM NOTPEOHOCTEH M BO3MOKHOCTEH JIMYHOCTH.

HpaBI/IJ'IBHaH oprannzalvi CaMOCTOATCIIbHBIX y‘ICGHLIX 3aH$ITI/II\/JI, HnX CHCTECMAaTHU4YHOCTD,
1esiecoo0pa3Hoe IIaHUPOBaHUE padOYero BpeMEHH TO3BOJISIET CTYJCHTaM Pa3BUBATh YMEHHS U HABBIKH
B YCBOCHHMHU U CUCTEMAaTU3aLUH MPHOOPETAaEMbIX 3HAaHUN, 00eCIIeYNBATH BHICOKHI

YPOBEHb  YCIIEBA€MOCTH B  MEpPHOA  OOYYEHHWs, TOJIYYHTh  HABBIKH  TIOBBINICHHS
po¢eCCHOHAIBHOTO YPOBHSI.

CamocTosTenpHas padoTa peaan3yercs:

- HEMOCPEJICTBEHHO B MPOIECCE ayJUTOPHBIX 3aHATHI - Ha JIGKIUAX, IPAKTUICCKUX 3aHATHSX;

- B KOHTaKT€ C MperoJaBaTe]eM BHE paMOK DPACIHUCAHUS - HAa KOHCYJIbTALUAX MO y4eOHBIM
BOMPOCaM, B XOJ€ TBOPYECKMX KOHTAKTOB, NMPH JMKBUAAIUHM 3aJ0JDKCHHOCTEH, MPH BBITIOJIHECHUH
VHIUBUYaJIbHBIX 3aJaHUN U T.J.

- B Oubnumoteke, moma, Ha Kadeape TPy BHITIOJHEHUH 00YYaIOIIMMHUCS YICOHBIX U MPAKTHYECKUX
3amad.

Buast CPC u kputepun o1ieHOK

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

2 Jlokian

3. Dcce

4. Yyactue B MEPONPUATHIX

Tembl I CaMOCTOSTENBHON pabOTBl MPOMUCAHBI B paboyeil MporpamMme JHCIUTUTHHEL.
O PEeKTUBHBIM CPEICTBOM OCYIIECTBICHHUS OOYYAIOIIUMCS CaMOCTOSITENIBHON pa0OThl  SIBIISIETCS
AJIEKTPOHHAs HH()OPMAaIMOHHO-00pa30BaTeNlbHAs Cpeia YHUBEPCUTETA, KOTOpasi 00eCTIeYBaeT JOCTYII K
y4eOHBIM TUIaHaM, paboduM MporpaMMaM AUCIUILTUH (MOAYNEH), MPAKTUK, K W3JIaHUSM DJIEKTPOHHBIX
OMOIMOTEYHBIX CHCTEM.
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