MWUHUCTEPCTBO HAYKW W BbICLWLEITO OBEPA30BAHNA POCCUNCKOWM ®EOEPALIAN
depepanbHoe rocygapcTBeHHoe GroaXeTHOe obpa3oBaTesibHOe yypexaeHue
BbiCLLIEro 00pa3oBaHus
«3abankanbCKnin rocy4apCTBEHHbIN YHUBEPCUTET»
(PreQy BO «3ably»)
OHepreTnyecknii hakynbteT

Kadhenpa OHepreTukm

YTBEPXKOAHO:
HekaH cpakynbteTa
MwupowuHukos C.O.

« » 20 r.

PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
B51.0.19.TexHn4eckasa TepmognHamMmmka
Ha 288 yaca(oB), 6 3a4eTHbIX(ble) eanHML(bI)

Ans HanpaeneHus noarotoBku (cneumansHoctn) 13.03.01 — TennoaHepreTnka n TENNOTEXHNKA

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne
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dopma 0byyeHns ovHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

N3yunTb 3aKOHbI TEPMOAMHAMUKN, O3HAKOMUTL C OCHOBHBIMW TEPMOAMHAMMNYECKUMU
cBoncTBamMu pabounx Ten v TeNNOHOCUTENEN TEMNNOTEXHUYECKMX YCTAaHOBOK, METO4AMM
pacyeTa 9TMX CBOMCTB, METOAAMM pacyeTa U aHann3a paboyvmx NPoLEecCoB U LIMKITOB
TENNOTEXHNYECKNX YCTAHOBOK C LieNbio AOCTUXEHUSA NX HAaUBbLICLLEN SHEepPreTUYeCcKom
adhheKTUBHOCTN.

3agayum nsyyeHus AUCUUNIUHBIL:

B npouecce nsyveHnsi CTyaeHTbl JOMMKHbI OBNAAETb 3HAHUSIMU O TEPMOANHAMUNYECKMX
npoueccax, yHaaMeHTanbHbIX MOHATUNAX, 3aKOHAX U TEOPUAX KNacCU4eCckom U COBpPEMEHHOM
TepMoauHaMuMKK, BbipaboTaTb CNOCOBHOCTL BblAENATL KOHKPETHOE hU3NYECKOE CoAepKaHue B
pasnunyHbIX 3agadax NnpodeccmoHanbHON AeATENbHOCTU U YMETb NPUMEHATbL B HUX
COOTBETCTBYIOLLME 3aKOHbI, a TAKKe MeTOAbl 3KCNEPUMEHTANbHbIX U TEOPETUYECKNX
nccrnegoBaHui B Tennodusmke.

1.2. MecTo aucuunnuHbl (Moayns) B cTpyktype Ol

OucumnnunHa «TexHuveckas TepMoanHamMumKkay BxoauT B bnok 1, 6a3oBasi yacTb, «QMCUUNNUHBI
(mogynun)» nporpammbl 6akanaspuaTa, U OTHOCMTCA K 6a30BbIM gUCUMNNIMHAM, 06a3aTenbHbIM
Ona 1M3ydeHus ctygeHTamu, obydarowmmmnca no Hanpasnenuto 13.03.01 TennosHepreTuka u
TennoTexHuka. TexHuyeckas TepmoauHamuka sBngeTcs 0a3oBOWM  OUCLMNIIMHOW  Mpu
noaroToOBKE  CMeunanuctoB  TEMnno3HepreTukoB. M3yyeHne  chneuumanbHbIX — OAWCLMMIIMH
(«KoTenbHble ycTaHoBKMY, «TypbuHbl TOC n ASC», «Tennosble 1 aTOMHblEe 3NEKTPOCTaHLMN»
W T.0.) OCHOBbIBAaeTCA Ha 3HAHMU 3aKOHOB TepmoguHaMukW. [Ons ycnewHoro OCBOEHUS
OUCLUMNIMHBI CTYAEHT OOMKEH MMeTb 6a30BYy0 NOArOTOBKY MO Kypcy (hv3ukm u no pasgenam
BbICLLEN MaTeMaTVKU: BEKTOpHas anrebpa, anddepeHumnansHoe N nHTerpansHoe NCUYUCNEHNs,
andbdepeHumnansHble ypaBHEHMS.

1.3. O6bemM aucumnnuHbl (Moayns) ¢ ykazaHueM TpynoeMKOCTU BCeX BUAOB
y4yebOHoM paboTbl

O6was TpyaAoeMKOCTb AncUMnnHbl (Moaynsa) coctaBnseT 6 3a4eTHbIX(ble) eamHuL(bl), 288
Yacos.

OuHas popma

Pacn peneneHne no cemecTtpam

Buabl 3aHATUI 2 3 Bcero yacos
cemecTp cemecTp

O6Lwas TpyaoemMKoCTb 288
f\?/‘lﬂMTOprle 3aHATUSA, B 64 46 110
nexkuunoHHble (1K) 32 12 44
npakTnyeckue

(cemmHapckue) (N3, C3) 16 17 33
nabopatopHble (J1P) 16 17 33
CamocrTosiTenbHas

paboTta ctygeHtoB (CPC) 80 21 101




dopma NpoMeEXKYTOUHOW

JKk3ameH OKk3ameH 72
aTTectaumm B ceMecTpe

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

3ao4Hasa popma

Pacn peneneHne no cemecTtpam

Buabl 3aHATUIA 3 4 Bcero 4yacos
cemecTp cemecTp

O6Lwas TpyaoemMKoCTb 288
,TAﬁAMToprle 3aHATUSA, B 12 20 32
nekumoHHsble (J1K) 4 8 12
npakTuyeckune

(cemmHapckme) (N3, C3) 4 6 10
nabopatopHble (JIP) 4 6 10
CamocTosTenbHas

paboTa ctygeHToB (CPC) 132 52 184
®opma npomexyTouHoN OK3ameH OK3ameH 72

atTectauum B cemMecTpe

KypcoBas pabota
(kypcoBow npoekT) (KP,
KIT)

2. NMepeyeHb NnaHMpyeMbix pe3ynbTaToB 06y4eHUs MO AUCLMNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUSA o6pa3oBaTesibHOM NporpaMmbI

MnaHnpyemblie
pesynbTaTtbl 00y4YeHns
no ancumnnnmHe

MnaHnpyemMble pesynbTaTbl OCBOEHMS
obpa3oBaTenbHON Nporpammbl

MHaukaTopbl
OOCTUXEHUS HeckpunTopbl: 3HaHWS,
Koa v HaMmeHoBaHve
KOMMNeTeHunn, YMEHUS, HaBbIKU U (1K)
KoMneTeHuun
dopmupyemblie B OnbIT AeATENbHOCTH
pamMKax AVCLMNINHbI




na-1 Orik-3.
HeMoHcTpupyeT
noHMMaHue
OCHOBHbIX 3aKOHOB
OBVKEHNS XKNOKOCTU
n rasa.

3HaTb: OCHOBHbIE
3aKOHbI ABWXEHUS
>KNOKOCTU 1 rasa.
YmeTb: CoOTHOCUTB
OCHOBHbIE 3aKOHbI
OBUXEHUSA KUOKOCTH
W rasa c ycrnosusimm
npoTeKkaHus
pearnbHbIX
NnpoLeccos.
Brnapetb: HaBblkamu
NPaKTUYECKOro
NpUMeHeHns
OCHOBHbIX 3aKOHOB
OBWXEHNSA KUOKOCTU
1 rasa.

na-2 Orik-3.
MpyYMeHseT 3HaHKA
OCHOB
ruaporasoavHaMuKn
ANA pac4yeToB
TENNOTEXHNYECKNX
YyCTaHOBOK U CUCTEM.

3HaTtb: OCHOBBI
rmoporasogMHaMuKm.
YmeTb: PopmmupoBaTh
PYHKUMOHAIbHYH
B3aMMOCBSI3b Mexay
OCHoBaMu
rmgporasoguHamMmKun n
OoCcHoBaMu
TeXHUYecKomn
TEpMOANHAMMKM.
Bnagetb: HaBblkamu
NpPaKTUYeCKOoro
NPUMEHEHNs 3HaAHNS
OCHOB
rmgporasognHamMmKm
Ans pacyeToB
TENNOTEXHNYECKMX
YCTaHOBOK 1 CUCTEM B
paMKax TEXHUYECKOMN
TEpPMOANHaAMMKM.

na-3 Orik-3.
Wcnonb3yeT 3HaHne
Tennoguan4eckmnx
CBOWCTB pabouunx Ten
npu pacyeTax
TENNOTEXHNYECKNX
YCT@HOBOK U CUCTEM.

3HaTtb: OcHOBHbIE
Tennoduanyeckme
cBoicTBa paboymx
Ten.

YMmeTb:
OcyuwecTBnsTb NOUCK
TOYHbIX 3HAYEHUN
Tennodusnyeckme
CBOMCTB pabouunx Ten
B
crneumanmnanpoBaHHbIX
NCTOYHUKAX.
Brnapetb: HaBblkamu
Mcnofb3oBaHUs
Tennounanyeckmnx
CBOWCTB pabouunx Ten
npu pacdeTtax
TEnoTEXHNYECKNX
YCTaHOBOK M CUCTEM.




Orl1K-3. CnocobeH
OEMOHCTpMpOoBaTh
npUMeHeHne
OCHOBHBbIX
cnocoboB
nony4eHus,
npeobpa3soBaHus,
TpaHcnopTa 1
NCNonb3oBaHUsA
TENnoThbl B
TENNOTEeXHNYECKUX
yCTaHOBKax u
cuctemax.

na-4 Orik-3.
HdemoHcTpupyeT
NoHUMaHue
OCHOBHBbIX 3aKOHOB
TEepMOONHAMUKM U
TEepMOaNHAMMYECKNX
COOTHOLLEHUIA.

3HaTb: OCHOBHbIE
3aKOHBbI
TEPMOONHAMMKN U
TEpMOANHAMMNYECKNX
COOTHOLLEHWN.
YMeTb: OnepupoBaTtb
TeopeTMYeCKUMM
3HaHusAMK 006
OCHOBHBbIX 3aKOHax
TEpMOANHAMMKN U
TepMOoaNHaAMMNYECKNX
COOTHOLLEHU Ang
noaTBepPXOeHUs nx
KOPPEKTHOCTW.
Brnapetb: HaBblkamu
NpPaKTUYeCKoro
NpUMeHeHns
OCHOBHbIX 3aKOHOB
TEepMOANHAMUKN U

OTlK-3. CnocobeH
AEMOHCTPMPOBATb
NpUMeHeHne

5

TEPMOANHAMMNYECKNX
COOTHOLLEHUNA.
3HaTb: OCHOBBI
TEPMOONHaAMMKM,
YMeTb:
AHanuauposatb U
rpacuyeckm
WMHTEPNPETMPOBATb
NO-5 OMK-3. pnpeTip
pasfninyHble
MpymeHseT 3HaHNS
TepMognHamMmmyeckmne

OCHOB
TepMOoANHaAMUKN Ons
pac4yeToB
TepMOANHAMNYECKNX
NPOLECCOB, LIMKMNOB U
MUX rnokasatenemn.

npouecchl, LUMKIbI 1
MX NokasaTtenu.
BrnapeTtb: HaBblkamu
NPaKTUYECKOro
NpUMEeHeHUs 3HaHUn
OCHOB
TEpMOANHAMUKN Ons
pacyeToB
TEPMOANHAMMNYECKNX
NpoLLeCccoB, LIMKIOB
M NX nokasaTtenemn.




OCHOBHbIX cnoco6oB
nonyyeHus,
npeobpasoBaHus,
TpaHcnopTa u
MCNoNb30BaHUS
TennoTbl B
TENNOTEXHUYECKNX
yCTaHoBKax u
cucTemax.

na-6 Ork-3.
HemoHcTpupyeT

NOHMMaHNEe OCHOBHbIX

3aKOHOB 1 criocoboB
rnepeHoca TennoThl U
Macchl.

3HaTtb: OCHOBHbIE
3aKOHbI 1 Crocobsbl
nepeHoca TennoTbl u
Macchl.

YmeTb:
dopmuposaTtb
PYHKLMOHANbHYHO
B3aMMOCBS3b Mexay
OCHoBaMu
TeXHU4YecKomn
TPEMOUHaAMMKKN U
OCHOBHbIMU
3aKkoHaMu 1
cnocobamu
nepeHoca TennoTbl u
Macchbl.

Brnapetb: HaBbikamu
NPaKTU4YeCcKoro
NPUMeEHeHUs
OCHOBHbIX 3aKOHOB "
crnocoboB nepeHoca
TEennoTbl U Macchl B
pamMKax TEXHUYECKON
TEPMOONHaAMMKM,

3HaTb: OCHOBBI
TennomaccoobmMeHa.
YmeTb:
dopmuposaTtb
YHKLUNOHANbHYH0
B3aMMOCBSI3b MEXAY

na-7 Ork-3. ocHOBamMu
MpymeHseT 3HaHns TexHn4eckom
OCHOB TPEMOONHaAMMKN U
TensiomaccoobmMeHa B | ocHoBaMu
TenoTeXHNYECKNX TensiomaccoobmeHa.
YCTaHOBKaXx. Brnapetb: HaBblkamu
NPaKTUYECKOro
NPUMEHEHUS1 OCHOB
TensioMmaccoobmeHa
B pamMKax
TEXHNYECKOMN
TEpPMOONHaAMMKM.
3. CTpykTypa u cogepxaHue AUCLUNIIUHDbI
3.1. Pasgens! gucumnnuHbl U BUAbI 3aHATUN
3.1 CTpyKkTypa AUCLIMNIIUHbI ANSA O4HOU hOopMbI O0Yy4eHNA
AyaunTopHble
Homep |HanmeHoBaHue Bcero 3aHATUSA
Mogaynb P Tembl pasgena CPC
pasgena pasgena yacos n3
JIK NP
(C3)

O6Lwue BoNpocChl TEXHUYECKOM
TEPMOAMHAMUKN. 3aKOHbI
TepMOAMHAMUKN

22

6




MpoeanbHble rasbl 1 UX CMecu 48 8 [4 |8 |28
1 1 MpoeanbHble T
rasl epMoanHamMmmyeckme 32 8 |a |a |16
npoueccsl
BTopo#n 3akoH TepMoguHaMmKu 26 s |2 lo |16
W ero cneacTens
daszoBble guarpammbl 16 4 |2 0 10
BogaHon nap 31 6 8 7 10
2 2 BoasaHown nap
Linknbl napoTypOUHHBIX 41 1119 10111
YCTaHOBOK
UTtoro 216 | 49| 33 [ 33 | 101
3.1 CTpykTypa AUCLUNIIUHBI ANA 3a04HOU (hopMbl 0OYyUYeHuUsA
AyaunTopHble
Momyib Homep [HaumeHoBaHue Tembl pasaena Bcero 3aHATUA CPC
pasgena pasgena yacoB n3
JIK nP
(C3)
OOLwme BONPOChHlI TEXHNYECKOWN
TEPMOANHAMUKN. 3aKOHbI 20 05|10 0 |20
TEPMOANHAMMKN
MaeanbHble rasbl 1 X CMecu 45 1 2 2 40
1 1 MoeanbHble TepmogmHammyeckme 36 1 y 2 32
rasbl npoLecchbl
BTopoi 3akoH
TEPMOANHAMUKN N ero 20 0,50 0 20
cnencrTBus
daszoBble guarpaMmmel 22 1 1 0 |20
BogsaHon nap 33 4 2 |2 25
2 2 BoasaHown nap
Lnknbl napoTypOuHHbBIX 39 4 4 |4 |27
YCTaHOBOK
WNtoro 215 |11 [ 10|10 | 184
3.4. CopepxaHue pa3genoB AUCLUNIINHBI
3.4.1. llekunoHHbIE 3aHATUSA, coaepKaHMe N 06beM B Yacax
TpyooemKocTb
Mogaynb pggx:r?a Tema CopepxaHve (B 4acax)
00 | 300




O6Lwme BONpocChl
TEXHUYECKON
TEPMOAMHAMUKMN.
3aKoHblI
TepMOaNHaAMMKU

TexHuyeckas TepMOAMHAMMKA Kak
TeopeTnyeckas OCHoBa
TENMO3HEPreTUKN.
TepmoguHammnyeckasa cuctema u
oKpyxatowias cpega. PaBHoBecHble
N HepaBHOBECHbIE COCTOSIHUS U
npoueccol. TepMmoanHammnyeckmne
CBOWCTBA M NMPOLECCHI naearnbHOro
rasa. [lapameTpbl COCTOSIHUA.
3aKoHbl MAearnbHoro rasa.
YpaBHEHNe COCTOSIHUSA naeanbHOro
rasa. Tennota u paborta — opmbl
nepenaydn aHeprun. MNepBbIn 3aKOH
TEPMOLMHAMUKM KaK 3aKOH
COXpaHeHns N NpeBpaLleHns
3Heprnn. BHyTpeHHAS 3Heprna u
aHTanbnusa. PaboTta pacwumpeHus.
AHanMTU4eckne BblpaXKeHus
nepBoro 3akoHa TennoTta u patoTa
— chopmbl nepegaym aHeprun.
[MepBbI 3aKOH TEPMOAUHAMMKU KaK
3aKOH COXpaHEeHus 1 NpeBpaLLeHmns
SHeprun. BHyTpeHHss aHeprus n
SHTanbnus. Pabota paclumpeHnus.
AHanuTU4eckne BblpaKeHUs
nepBOro 3akoHa

0,5

MpaeanbHble rasbl
X cMecu

OCHOBHbIE ypaBHeHMUS
TepMoamHamukn. MonekynsipHo-
KMHEeTU4Yeckas Teopus
TennoeMkocTu rasa. IcTuHHas u
CcpeaHsis TENNOEMKOCTH.
3aBUCMMOCTb TEMNOEMKOCTH
naeanbHOro rasa oT TeMnepaTtypbl.
TeopeTnyeckas oLeHKa
TennoemMkocTen cp u cv. Cmecu
maeanbHbIX ra3oB. Cnocobsbl
3ajaHusa coctaBa cMmecu. PacyeTt
TepMoaNHaMMYECKUX CBOUCTB
maeanbHbIX ra3oB Mo CBONCTBAM
KOMMOHEHTOB




TepMoauHaMmmuyeckme
npouecchl

OcCHoOBHbIE TepMOANHAMUYECKNE
npouecchl (M30XOPHbIN,
N30TEPMMNYECKUI, N306apHbIN,
agmnabatHbin). MiccnegoBaHne
npoueccoB. CpaBHUTENbHbLIN
aHanua NonMTPONHbIX MPOLIECCOB.
AfnabaTtHoe nctevyeHue rasos u
napoB N3 reoMeTpn4eCcKoro conna.
MakcumanbHbIN pacxos u
KpUTU4YeCckasi CKOpoCTb.
3aBMCUMOCTb CKOPOCTHK M pacxona
rasa 4yepes Conso OT OTHOLLEHUS
KOHEYHOro U Ha4yanbHO-ro
naesneHunn. Conno JlaBans.
YpaBHeHUe npoLiecca
OpoccenupoBaHus.
[poccenupoBaHne ngeanbHOro
rasa. Temnepartypa nHBepcuu,
KpuBasi UHBEpPCUN

BTopon 3akoH
TepMoauHaMUKKN U
ero cneacTeus

dopmMynnpoBKM BTOPOro 3aKoHa
TEPMOLMHAMUKN U CBSA3b MEXAY
Humu. Mpouecckl obpaTumMblie n
HeobpaTumble. Tepmuyeckmin KIMM
umkna Tennosoro asuratens. Liukn
KapHo u ero KA. TS-guarpamma v
ee CBoKcTBa. AHanuTnyeckoe
Bblpa)keHNe BTOPOro 3akoHa
TepmoanHamukun. NameHeHne
SHTpONUM B 06paTUMBbIX U
HeobpaTuMMbIX NpoLieccax.
HeobGpaTmocTb M NPOM3BOACTBO
paboTbl. JKCeprms Kak mepa
paboToCnOCOBGHOCTN CUCTEMBI.
MoTepsi akceprnm B HEOOPATUMBbIX
npotieccax

0,5

®dasoBble
auarpamMmmbl

Ycnosusa ¢oasoBoro paBHOBECKS.
MpaBuno ¢as 'mbbca. PasoBbie
aunarpammel p-T, p-V, T-S gna
CTabMITbHbBIX COCTOSTHUNA.
YpaBHeHune BaH-gep-Baanbca n ero
aHanus. Nopobue
TEPMOAMHAMUYECKMX CBONCTB
BELLECTB.

BoasaHown nap

Boga v BogsiHon nap. YaenbHbI
00beM, 3HTanNbNUs 1 SHTPONMUSA
BOAbI, BNaXXHOro, CyXoro
HaChbILLEHHOro 1 NeperpeToro napa.
Kputnueckne ycnosus,
CBEpXKpUTMYEecKas obnactb
COCTOSIHMA napa. Tabnuubl
TepMoaNHaMMYECKUX CBOUCTB BOAbI
n BoasiHoro napa. P-V, T-S, i-S
AwarpamMmmbl BOASHOMO napa.
PacueT npoueccoB ansa BoastHoro
napa




MpyHUMNManeHasa cxema
napoTypOMHHON YCTAHOBKU (LMKN
PeHknHa), umkn B P-V, T-S, i-S

2 M
Aunarpammax. Tepmudeckuin K
umkna. Cnocobbl NoBbILLEHUS
Tepmudeckoro KMAd umkna PeHkmHa
— BNUSAHME HavarbHbIX N KOHEYHbIX
napameTpoB napa. PacwmnpeHne
napa B TypbuHe. Tennosou u
LUnknbl P yp .
aKcepreTn4eckmin 6anaHcol
2 NapoTypPOMHHBIX o 11 4
napoTypOMHHON YCTaHOBKM.
YCTaHOBOK .
TepmMmoagnHamMn4eCKnin aHanun3
umkna MTY. Cxembl
pereHepaTMBHOIO NOA4OrpPeEBa
nuTaTenbHon BoAabl, uukn B P-V, T-
S, i-S anarpammax. KN4 uukna.
KombGuHunpoBaHHas BbipaboTka
3MEKTPO3HEPrMM 1 Tenna Ha TOL.
TepmMmoanHammnyeckne OCHOBbI
Tennogukaummn.
3.4.2. NpakTuyeckne 3aHATUA, coaepkaHMe n 06bLemM B Yacax
TpyOooeMKoCTb
Homep PyA
Moaynb pasnena Tema CopnepxaHue (B yacax)
090 | 390
O6wme BonpockI .
y MepBbIN 3aKOH TEPMOANHAMMKWN KaK
TexHmeckon 3aKOH COXpPaHEHMs U NpeBpaLLeHuns
1 TEPMOANHAMUKN. b beBp 4 0
3aKOHb 3Heprnn. BHyTpeHHAS 3Heprna n
aHTanbnusa. PaboTta pacwmpenus
TEpPMOONHaAMMKN
3aBMCUMOCTb TEMNNTIOEMKOCTHU
naeanbHOro rasa ot TeMmnepaTtypsl.
1 MpoeanbHble rasbl TeopeTuyeckas oLeHka 4 >
nx cmecu TennoemkocTen cp u cv. Cmecu
maeanbHbIX ra3oB. CnocoObl
3aflaHusi cocTaBa CMeCW.
1
OcCHOBHbIE TEpMOANHAMUYECKNE
npouecchl (M30XOPHbLIN,
TepmoguHammnyeckmne . y
1 M30TEPMMNYECKNI, N300apHbIN, 4 1
npoueccsol _
agnabaTHbin). MonuTponHble
npoueccsol
BTopon 3akoH N3meHeHne aHTponun B
1 TEepMOANHAMUKN ~ TepMOANHaAMNYECKNX npoLeccax. 2 0
ero crneacrteus Lnkn KapHo v ero KIMg
1 daszoBble MocTpoeHne npoueccoB B T-s 1 p-v > y
anarpamMmmbl anarpammax
. N3meHeHne napameTpos
2 BogsaHon nap P P 8 2
COCTOSIHUA BOAbI M BOOSHOrO napa
2

10




Lnknbl

2 NapoTypPOMHHbIX Unknbl PeHknHa 9 4
yCTaHOBOK
3.4.3. llabopaTopHble 3aHATUA, coaepKaHue n o06bLemM B Yacax
TpyooeMKocTb
Homep pyA
Mogayrnb paanena Tema CopepxaHue (B wacax)
0d0 | 390
O6Lwme Bonpochl
1 TEXHUYEeCKOM 3aKOH 3KBMBANEHTHOCTU 4 0
TEepMOANHAMMKKN. 3aKOHBbI Tenna u paboThl
TepMOLMHAMUKM
1 Onpepaenexne
MpoeanbHbie rasbl 1 nx
1 TepMOoANHAMUNYECKNX 8 2
cMecu
napamMeTpoB BO3ayxa
1 TepmognHammnyeckmne MonuTponHble npoLecchl B 4 5
npoueccol BO34yXxe.
y MocTpoeHne npoueccos B h-
2 BogsaHon nap P pou 7 2
s guarpamMmme
2 WceneposaHne
5 LInknbl napoTypOUHHBLIX TepMoaMHaAMNYECKNX 10 4
YCTaHOBOK LMKIOB NapOTYPOUHHBIX
YyCTaHOBOK
3.6. CamocToATenLHas paboTa CTygeHTOB
CopepxaHue TpyooemKkocTb
mMaTtepuana, (B yacax)
Howmep .
Mogaynb pasnena BbIHOCMMOTO Ha Buapbl camocTosiTenbHoi paboThl
camocTosiTeNbHOe Oo0 | 390
n3ydeHve
BbinonHeHne goMallHUX KOHTPOIbHbIX
paboT; cocTaBneHne oT4eTa u OTBETOB
MoeanbHble - .
1 1 rasLl Ha Bonpockl no nabopartopHou pabote; | 80 133
paboTa ¢ aNeKTPOHHbIMU
obpasoBaTenbHLIMU pecypcamMu.
BbinonHeHne AOMaLLHNX KOHTPOSbHbIX
paboT; cocTaBneHne oT4eTa U OTBETOB
2 2 BogsHon nap Ha Bonpockl no nabopatopHown paboTte; | 21 52
paboTa ¢ 3NeKTPOHHbIMU
obpasoBaTenbHLIMU PeECypcaMMu.

4. ®oHA OLEHOYHbIX CPEeACTB ANA NPoBeAeHUs TeKyLLen U NPOMeXYyTOYHOW aTTecTaumm
obyyarowmxcs no gucumnimnHe

®oHA OLEHOYHbIX CPEACTB TEKYLLEro KOHTPONSA M MPOMEXYTOYHOM aTTecTaumm no ntoram
OCBOEHUS ANCLIMNIUHBI NPEeACTaBMeH B NPUMOXEHUN.
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doHA OLIEHOYHbIX CPeacTB

5. YuyebHO-meTOaNUYECKOE U UH(pOPMaALIMOHHOE obGecnevyeHne QUCLUNNMUHDI
5.1. OcHoBHasa nuTepartypa
5.1.1. NeyvyaTHbIe UsgaHus

1. Kupunnun, Bnagumup Anekceesud. TexHudeckass TepmoavHamuka : y4ebHuk / KnpunnuH
Bnagumup Anekceesud, CeiveB Bauecnas Bnagnmmposud, LWennanuH Anekcangp Ecprmosuy.
- 5-e u3g., nepepab. n gon. - Mockea : M3W, 2008. - 496 c. : un. - ISBN 978-5-383-00263-6 :
1013-00.

2. KyouHoB, Bacunuin AnekcaHgpoBud. TexHuyeckasa TepmoavHamuka @ ydeb. nocobue /
KyomHoB Bacunuin AnekcaHgposud, Kaptawos 3Oayapa Mwuxannosumd. - 2-e u3g., ucnp. -
Mocksa : Beicw. wk., 2001. - 261c. - ISBN 5-06-003712-6 : 75-00.

3. COOpHUK 3agay No TEexXHUMYECKOW TepmoauHamuke : yy4ebHuk / AHgpuaHoBa Tamapa
HwukonaesHa [u ap.]. - 3-e u3g., nepepab. n gon. - Mockea : JHepromsgat, 1981. - 239 c. - 0-70.
4. KOpaes, bopuc Hukonaesuu. TexHudeckass TepmogmHamuka. Tennonepegada : yd4ebHuk /
KOnaeB bopuc Hukonaeswuu. - M. : Bbiclias wkona, 1988. - 479c. : un. - 1-40.

5.1.2. UspaHuns us 36C

5. EpodbeeB, BaneHTuH JleoHngosuy. TennotexHuka B 2 T. Tom 1. TepmognHamumka n teopus
TennoobmeHa : YuebHuk / EpodeeB BaneHtnH JleoHngosuy; Epodbee B.J1., MpsxuH A.C.,
Cemenos I.0. - M. : WsgatenbctBo Hpawnt, 2017. - 308. - (bakanaBp wn MarucTp.
Akagemudeckmn kypc). - ISBN 978-5-534-01738-0. - ISBN 978-5-534-01739-7 : 120.39.
https://www.biblio-online.ru/book/EOE1338F-8EAF-430A-B206-A8A45F61COAC

5.2. [lononHuTenbHasa nuTeparypa
5.2.1. NMevyaTHble uU3gaHus

1. PabuHoBu4, Ockap MapkoBud. COOpHUK 3agay Mo TEXHUYECKOW TepmoauMHamuke : y4ed.
nocobue / PabnHosny Ockap MapkoBud. - 5-e n3a., nepepab. - Mockea : MalwnHOCTpoOeHme,
1973. - 344c. - 0-88.

2. TexHnyeckasi TepMognHaMmumka : y4ebHuk gnsi By3oB / [pbbkakoB EBreHun Bacunbesud [m
ap.]; nog pea. B.U. KpyToBa. - 2-e n3a., nepepab. n gon. - Mockea : Bbeicw. wk., 1981. - 439 c. :
un. - 1-40.

3. HawoknH, Bnagummnp BacunbeBud. TexHudeckas TepmogvHamuka W Tennonepegada :
y4ebHuk / HawoknH Bnagumnp Bacuneeswud. - 3-e 13g., ucnp. u gon. - Mocksa : Bbeicw. wk.,
1980. - 469c. : un. - 1-30.

5.2.2. U3paHua n3 3bC

4. benos, [Meb Butansesn4y. TepmogmMHamumka B 2 4. HacTb 1 : Y4ebHUK 1 npakTukym / benos
me6 ButanbesBny; benos B. - 2-e u3g. - M. : UspgatenbctBo HOpant, 2017. - 264. -
(BakanaBp. Akagemudeckuin kypc). - ISBN 978-5-534-02731-0. - ISBN 978-5-534-02732-7 :
104.01.

https://www.biblio-online.ru/book/B978FA69-78BE-4FD8-B1EE-F1D7668ED1A7

5. KygunHoB, Bacunuin AnekcaHgpoBud. TexHuyeckad TepMmoAMHaMuKa W Tensionepenada :
YyebHuk / KyamHos Bacunun Anekcangposuy; KyanHos B.A., Kaptawos 3.M., CtedaHiok E.B.
- 3-e u3a. - M. : MspatenbctBo KOpawnt, 2017. - 442, - (bakanaBp. AkagemMunyeckun Kypc). -
ISBN 978-5-534-00781-7 : 163.80.
https://www.biblio-online.ru/book/EFA5B946-B5A6-4C71-AE60-3DAFCC7163

5.3. ba3bl AaHHbIX, MHq)OpMaLIMOHHO-CHpaBO‘-IHbIe U NONCKOBbIe CUCTEMbI

1. 3BC «Tpounuknii MocT»; www.trmost.ru

2. OBC «JlaHb»; www.e.lanbook.ru

3. 3BC «HOpanTt»; www.biblio-online.ru

4. 3BC «KoHcynbTaHT cTygeHTar»; www.studentlibrary.ru

12



5. Cant Munuctepctea obpasoBaHus PO http://mon.gov.ru/structure/minister/

6. PepgepanbHbint noptan «Poccuinckoe obpasosaHue» http://www.edu.ru

7. WHdopmaumoHHass cuctema «EgmHoe oOkHO pgoctyna k obpasoBaTenbHbIM pecypcam»
http://window.edu.ru

8. OnekTpoHHO-OMbnunoteyHasa cuctema elibrary https://elibrary.ru/

6. NMepe4yeHb NporpaMMHOro obecneyeHus

MporpammHoe obecneveHne obuwiero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneumanbHoro HasHavyeHus: ABBYY FineReader, Google Chrome

7. MaTepMaano-TeXHqucxoe obecnevyeHne AUCLMUNIINHBI

HanmeHoBaHMe nomelleHnn ans
npoBeAeHns y4ebHbIX 3aHATUA 1 ANg
camocToaTenbHon paboTbl 06yvaoLWmnXCs

OcHalleHHOCTb cneumnanbHbIX MOMELLEeHUA K
NoMELLEHUI ANA CaMOCTOATENbHON paboThl

YuebHble ayauTopun ans nposeaeHus
3aHATUIA NEKLUMOHHOro Tuna

CocTtaB 060pynoBaHMsA 1 TEXHUYECKUX CPEOCTB
obyyeHus ykasaH B nacrnopTe ayautopum,
3aKpenneHHon pacnucaHnemM no gakynbTeTy

Y4yebHble ayauTtopum Ansi npoBeaeHns
NPaKTUYeCKUX 3aHATUN

YuebHble ayauTopun Ans npoBeaeHus
nabopaTopHbIX 3aHATUN

8. MeTogu4yeckune peKkomMeHaaunn no opraHn3aunm ndyvyeHmna gucumniinHbl

Onsa adheKkTMBHOro 0CBOEHUS MaTepuana AMCUMnIMHbl HeOBXOANMbBIM ABMASETCSA BbIMNOSTHEHNE
cnegyowwmx TpeboBaHun:

- obssaTenbHoe MocCeLleHne BCEX INEKUMOHHbIX 3aHATUIA, CMOCOOCTBylOLLEE CUCTEMHOMY
OBNageHno Matepuarnom Kypca;

- BCE BOMPOCHLI COOTBETCTBYHOLUX Pa3fernioB U TeM Mo AUCUUNINHE HEOBXOAMMO (hMKCMpPOBaTb
(Ha nobbIX HoCUTENSX NHpopMaLUn);

- obg3aTenbHOEe CaMOCTOATENbHOE BbINOMHEHME AOMAaLUHWUX 3adaHun SIBMASIETCA BaXkKHEWLIUM
TpeboBaHmeM 1 ycrnosmem hOPMUPOBAHNS LLIENTOCTHOTO M CUCTEMHOIO 3HaHUS MO AVUCLUMMIIMHE;
- 06513aTENBHOCTb JNIMYHOWM aKTUBHOCTU KaXXAOro CTYAEHTA Ha BCEX 3aHATUAX NO OUCLUMNIINHE;

- B CIyyYasdx HEesICHOCTU Kakumx-nmbo BOMNpPocoB, OBCyXAaeMbiXx Ha 3aHATUSX, Heobxoaumo
3agaTb COOTBETCTBYHOLLUME BOMNPOCHI NPEnofaBaTternto, a He OCTaBMATb X HEMOHATLIMY;

- B CIy4asx MpOMycKOB 3aHATUNA MO yBaXWUTENbHbIM MPUYUMHAM CTyAeHTaMm npefocTaBnsieTcs
npaBo NoAroTOBKMN U NpeACTaBleHMs 3a4aHUA U OTBETOB Ha BOMPOCHI M3y4YEHHOro MaTtepuvana,
C pacyeToM Ha NOMOLLb NpenogaBaTerns B €ro yCBOEHUU;

- B Cny4asix NponyckoB 6e3 yBaKUTeNbHON NPUYMNHbBI CTYAEHT 00513aH CaMOCTOSATENbHO U3YUYNTb
COOTBETCTBYIOLLNA MaTepuan,

- HeoBXOOUMbBIM YCITOBUEM SIBMSIETCA CAMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 6annos No OUCLMNAWHE AONSA YCMEewWwHOro MpOXOXAEHUS MPOMEXYTOYHOW
aTTecTaumn.

Ona addekTMBHOrO 0CBOEHUA MaTtepuana AUCUMMANHBI B Xo4e MpakTUYEeCKUX 3aHATUN
Heob6xoa4nMOo BLINOMHEHME criefyowmnx TpeboBaHuii:

- YeTKO MOoHUMATb LUenM MpeacTosilmx 3aHaTUA  (NpedBapuTenbHO  OpPMynUpyroTCs
npenogasartenem):

- BNageTb HaBblkaMuM Mnoucka, 00paboTkM, aganTauum W npes3eHTauunm Heobxoammoro
MaTepuana;

- YMeTb YeTKO (hOpMynMpoBaTb M OTCTaMBaTb COOCTBEHHLIN B3rNns4 Ha paccMaTpuBaeMble
npobnemHbie BOMPOChkI, KOTOPbIN HEOBXOANUMO NOAKPENNATb aAeKBaTHON aprymeHTaumen;

- yMeTb BblgenATb M opMynmpoBaTb NPOTMBOPEYUd NO paccmaTpvBaembiM npobrnemam,
NMOHMMast UX NCTOYHMKN;

- BNnageTb HaBblkaMu MyOrMYHOro BbICTYMMEHUS (JTOTMYHO, SICHO M JTAKOHWMYHO M3naraTb CBOU
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MbICIM; ageKBaTHO OLEHMBATb BOCMPUATME W MOHMMaHWe criywaTtensiMy npeacTaBrisieMoro
MaTepuana; oTBedaTb Ha 3agJaBaeMble BOMPOCHI; MPUBOAUTL afekBaTHble U ybeauTenbHble
apryMeHTbl B 3aLLMTy CBOEWN NO3Vuun N T.4.);

- YMeTb KPUTMYECKN OLEHMBATb COOCTBEHHblE 3HAHWUS, YMEHWUS M HaBblkM B AWHAMUKE B
CpaBHEHMM C TaKOBbIMW y OPYrMX, C LIENbI0 PacKpbITUSt LOMOMHUTENbHBIX BO3MOXHOCTEN MX
pa3BUTUS;

- MPY NOArOTOBKE K 3aHATUSIM 00s13aTeNbHO N3Yy4nMTb PEKOMEHAYEMYIO NMTEpaTypy;

- OLEHUTb pasfnnYHble TOYKM 3pEeHUs Ha NPobreMHble BONPOCHI HECKOMbKNX UccnegoBaTenen, a
He orpaHN4YMBaTbLCA PAacCMOTPEHUEM NO3nLMKM OOHOro aBTopa;

- npun opMynnpoBke COBCTBEHHOM TOYKU 3pEHMSI NpeaycMoTpeTb YybeanTenbHylo ee
aprymeHTaumnio 1 BO3MOXHOCTb BO3HUKHOBEHNS CMOPHbLIX CUTYaLUI;

- Bnagetb HaBblkamMu paboTbl B KOMaHAe (Npu BbIMOSTHEHUM OMpPEeAEeNnieHHbIX 3aJaHui,
npeanonaramLmx padboTy B MUKpOrpynnax, npu NpoBeaeHNM poreBbiX Urp, AUCKYCCUiA 1 T.4.).
Mopsiaok opraHM3aumm caMmocToATENbHOW paboTbl CTYAEHTOR

CamocTtosiTensHasa pabota cTyaeHTOB npegnonaraet:

- camocTosATemNbHbI Mouck, obpaboTky (aHanus, cuHTe3, obobLieHne n cuctemaTusaumio),
aganTtaumio HeobxoanuMon Mo ANCUUNIIMHE MHdOPMaLIUK;

- BbINOJIHEHWE 3a4aHWI NSl CaMOCTOATENbHON paboThl;

- M3y4YeHMe W YCBOEHWe TEeOpeTMYEecKoro Mmartepuana, NPeacTaBreHHOrO0 Ha MEKUMOHHbIX
3aHATMAX M B COOTBETCTBYIOLUMX NUTEPATYPHbIX MCTOYHUKAxX (pekoMeHayemash OCHOBHasi U
OONoNHUTENbHAasA nuTepaTypa);

- CaMOCTOSITENBbHOE U3YYeHNE OTAENbHBLIX BOMPOCOR KypCa;

- MOAroTOBKA K MPaKTUY4ECKUM U CEMUHAPCKUM 3aHATUSIM, B COOTBETCTBUM C peKOMeHAaumsiMu
npenogasatens (BbIMOMHEHUE KOHKPETHbIX 3aJaHui, COOTBETCTBYHOLLUME OpraHM3aLMOHHbIe
Jencreua n 1.4.).

MoaroToBka MHAMBMAYanbHbBIX COOOLLEHMI (OOKNaAoB) B pamMKax CamMOCTOSATENbHON paboThl
CTydeHTa npegronaraeT OOCTAaTOYHO ANUTENbHYD CUCTEMHYH paboTy CTydeHTa, a Takke B
cnyyae HeobxoAMMOCTUM KOHCYNbTATMBHYO NOMOLLL NpenogaBaTtens.

Pabota pomkHa OblITb TWaTenbHO MpPOAyMaHa, CNMaHUMpOBaHa W pasgeneHa Ha
COOTBETCTBYHLUME 3Tanbl, KAXAbIA U3 KOTOPbLIX TPEOYET Lenoro psiaa onpeaeneHHbIX YMEHWN 1
HaBbIKOB:

- onpeaeneHne 1 opMynuposka TeMbl COOOLLIEHMS MK Aoknada (NMMOO OCMbICNEHNE TeMb,
chopMynMpoOBaHHON NpenogaBaTenieM B COOTBETCTBYIOLLMX CIyyasix);

- COCTaBneHWe nnaHa C Wcrnonb3oBaHWeM aHanua3a, CcuHTe3a, 0000WeHUs U Norvku
NMOCTPOEHUS N3NOXEHUS MaTeprana;

- onpeneneHne NCTOYHNKOB MHdOpMaLNK;

- pabota C€ WUCTOMHUKaMW Hay4yHOM wHGopmauun (nogbop, aHanm3, 0006LeHue,
cucTemaTtmsauua, agantaums u 1.4.);

- hopMynMpoOBKa OCHOBHbIX 060OLLEHNA M BbIBOAOB MO pe3ynbrataM aHanusa W3ydeHHOro
mMaTepwuana.

PaspaboTuumk/rpynna paspabdotumko: KobbinknH M.B., goueHT kadeapbi.

PaccmoTtpeHa Ha 3aceaaHum kacdbeapbl
(npoTokon ot 03.09.2019 r. Ne 1)

CornacoBaHa ¢ Bbinyckawowen kacdegpon

3aBeaytowmn kacdegpom
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