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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [IucyuniivHa

«TexHnueckas TEPMOJUHAMHUKA»

ob0ecrieunBaer (opMHpOBaHHe

C/IeAYIOIIUX KOMIIeTeHINH C y4éTOM UHAMKATOPOB UX AOCTHIKEeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-3 Cnioco6HOCTE 1eMOHCTPUPOBATh
MpUMeHeHre OCHOBHBIX CTIOCOOO0B IOJTyYeHHus],

OIIK OC-3.6
ripeoOpa3oBaHusi, TPAHCIIOPTA M UCIIO/Ib30BAHUS TETIOTHI
B TEIVIOTEXHUYECKHX YCTAHOBKAaX U CUCTEMax
OITK OC-4 Crioco6HOCTb POBOAWTL U3MEPEHUsT
3/IeKTPUUECKUX U He3/IeKTPUYeCKUX BeJIMUUH Ha OIIK OC-4.3

o0BeKTax TEIVIOSHEPreTUKH! U TeIJIOTeXHUKH

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
Cojep>xaHue MHUKATOpa Pe3yabTaT 00yueHust
HHANKATOpa
3HaTh 3aKOHbI COXpaHeHUs U
TpeBpalleHus1 SHepruu
TIPUMEHUTETBHO K CUCTEMaM
repejiaui ¥ TpaHCHOPMAIUU TeTIOThI,
Ka/lopuyecKue CBOMCTBA BeleCTB
MIPYMEHUTEJTBHO K pabourM Tesam
TETIOCUIOBBIX YCTAHOBOK,
TepMOHaMUYeCKye TIPOoLeCcChl U
[ToHHMaeT U UCTI0/Ib3yeT MeTOAbI | LIUKJIbI TIpeobpa30BaHus SHEePruH,
pacuera W aHa/M3a PabOTEI MPOTEKAIILIUX B TEIJIOTEXHUYECKUX
TeTIOTEXHUYECKUX YCTAaHOBOK M | YCTAHOBKAaXx U CUCTeMax Ha UjiealbHOM
CHICTEM Ha U/leallbHOM U PeaslbHOM | ra3e U Ha peasibHbIX pabouux Tesax.
rase. [loHumaeT u ucnosib3yer | YMeThb IPOBOJUTH
MeTO/Ibl pPacueTa U aHaIm3a TepMOIMHAMUYECKWI aHau3 1[UKJ/IOB
OIIK OC-3.6 | TepMOgWHAaMUYECKUX LIUKJIOB MPU | TEIVIOBBIX U XOJIOJU/IbHBIX MAllKH C
BbIOOpE TEXHOIOTUU 1[e/TbI0 ONTUMU3AINK UX paboumnx
MIPOM3BO/CTBA TEIJIOBOW U XapaKTepUCTUK U MOBBILLIEHUS
3/IEKTPUUECKOM SHepTruu U pH | 3 PeKTUBHOCTH PabOTHI
9KCIITyaTal[uM TeMJIOTeXHUUeCKUX | TeIJIOTEXHUYEeCKUX YCTaHOBOK U
YCTaHOBOK M CHCTEM Ha peasibHbIX | CUCTEM Ha U/eaJbHOM rase U Ha
pabounx Tenax peasibHbIX pPaboumX Tesax.
BiaageTrs ocHOBaMU
TePMOJMHAMUUECKOI 0 aHa/l13a
pabouMXx MPOIIeCCOB B TEIJIOBBIX U
XOJIOAW/BbHBIX MallMHaxX Ha
W/leaTbHOM ra3e U Ha peasbHbIX
pabouux Tenax, orpe/esieHus
rapaMeTpOB UX pabOoThI, TETIOBON
3¢ eKTHBHOCTH.
OIIK OC-4.3 [IpoBOAUT TerioTeXHUUYECK1e 3HaTh MeTO/bl U3MepPeHUs
M3MepeHUsl C UCTO/Ib30BaHUEM | KaJIOpUUECKHX CBOMCTB BellleCTB B
MEeTOZI0B TEPMOJAMHAMUYECKOTO | TEeMJIOCU/IOBBIX YCTAHOBKAaX U
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MalllHaX, paboTaromux Ha
peasibHbIX pabourX Temax.

YMeTb NpOBOJUTH
TepMOJUHaMUYeCKHI aHa/Iu3 L{UKJIOB
TEIJIOCH/IOBBIX YCTaHOBOK, TIPUMEHSIsI
TernI0TeXHUYeCKHe N3MepeHuUst
XapakTepUCTHK peasbHOro pabouero
Tesa /1St KOHTPOJIS 38 TeEXHUYeCKUM
COCTOSTHMEM OCHOBHOTO U
BCIIOMOT'aTe/IbHOT'0
TernIoMexaHn4eckoro o60pyj0BaHus
C L[eJIbI0 ONITUMH3AL{|U X
XapaKTePUCTHK.

BiiageTb HaBbIKaMH
TEIJIOTEXHUYEeCKUX U3MepeHni
peasibHOrO pabouero Tena Jist
KOHTPOJISI 33 TEXHUUECKUM
COCTOSIHIEM OCHOBHOTO U
BCIIOMOTaTe/IbHOTO
TernIoMexaHn4eckoro 060py1oBaHuUs
Ha 00BeKTax Terji03HepPreTUKy 1
TEI0TeXHUKH.

aHasM3a Jiyist KOHTPOJISt
TlapaMeTpOB HZeabHOTO U
peasbHOTO ra3a Ha 060py/10BaHUN
00BEKTOB TEIJIOIHEPTeTHKHU U
TEeIIOTeXHUKU

2 MecTo pauciMIuIMHbI B cTpyKType OOII

N3yueHue aucturuivHbl « TeXHUUeCcKas TepMOJMHaMHKa» 0a3upyeTcsi Ha pe3y/bTaTax
OCBOEHUsI CJIeYIOIIUX AUCLIMIUIMH/TIDAKTUK: «MaTeMaTuka», « Xumus», «Pu3rka», «BeieHue
B NIPO(eCCHOHABHYIO /1eATeTbHOCTb»

[vciuruiviHa SIB/ISIeTCS TIPeIIIeCTBYIOIIeH /Il AUCIUIUTMH/TPakTHK: «O00opyaoBaHue
TOC», «IlaporeHepaTopbi», «IIpoeKkTHasi [esITebHOCTb», «PeXuMbl paboThl SHEpreTUyeCcKUx
yCTaHOBOK», «CHCTeMBbI TeTUIOCHAO)KeHUusi», «TeryioBble W aTOMHbIE 3JIEKTPOCTAHIIUN»,
«Terymomaccoobmen», «TersiomaccooOMeHHbIe  YCTAaHOBKM B TeIJIOOHEPreTHKe U B
TIPOMBIILIEHHOCTH», «TenosHeprerrueckre MPOLIeCChl SHEProeMKUX oTpaciien
TIPOMBIIIIECHHOCTH»

3 O0BeM AUCIUILIMHbBI

O0beM AuCHMIUIHHBI cocTaiisieT — 10 3ET

Tpya0eMKOCTh B aKaJeMHYeCKHX Yacax
(OpuH akageMUueCcKUil yac COOTBeTCTBYeT 45

Buj yueGHo# padoThI MUHYTaM aCTPOHOMHUYECKOTO Yaca)
YueOHsbIii rog Ne

Bcero 3
OO0111ast TPYZA0€MKOCTh AUCIIATITHHBI 360 360
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 36 36
JIEKIINU 10 10
nabopatopHbie pabOThI 10 10
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 16 16
CamocTosTenbHast pabota (B T.4. 315 315

KYPCOBOe MPOeKTUPOBaHue)
Tpy10eMKOCTb TTPOMEXKYTOUHON 9 9




aTTecTaluu

Buj npome)XyTOUHOW aTTecTalyu

(MTOrOBOr0O KOHTPOJIS TIO UCLIUTLIIVHE) JK3aMeH JK3aMeH

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI
4.1 CBopHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLIUII/INHBI

YueOusbIii rog Ne 3

Bu/ibl KOHTAKTHOH PadoThI
Sl T < A B o
n/n pasA Kon. Ko Kom. Kon. ym

JUCHUTLTUHBI No Yac. Ne Yac. No Yac. No Yac. KOHTPOJIA

1 2 3 4 5 6 7 8 9 10 11

[epBbIii 3aKOH
TEePMO/TUHAMUKH.
TennoéMKOCTb.
Bropoii 3akoH
TEePMOJUHAMUKU.
1 Luknbl. 1 2 1 2 1 2
PaborocmocobHoCT
b
TEePMOTUHAMUYECK
O CHUCTeMBI —
JKCEprusl.

N
W

66 Tect

o P
o U1

®da3zoBbIe
repexo/pbl.
WccnenoBanue
2 TepMoOJAUHaMUUeCK 2 2 2,3 6 2 2
HX TPOLIeCCOB
peasibHBIX T'a30B.
BiiaxHbIN BO3/YX.

N
o w

70 Tect

o
o

Teopus noToka.
Huknb
KOMITPeCCOPOB.
3 Luksbl 3 2 4 2 3 2
JBUTaTenen
BHYTPEHHETo
CropaHusi.

N
W

68 Tect

(o2
oo U

Huknb
TETIOCHUIOBBIX
MapoBbIX 4,5,
4 YCTaHOBOK. 4 2 6,7, 10
Luksbl 8 8
XOOAUIBHBIX
YCTaHOBOK.

-

}J‘IH
o w

77 Tect

IIpomesxyTouHas
aTTecTalys

9 OJK3aMeH

Bcero 8 10 16 290

4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Yueonsrii rog Ne 3

Ne Tema Kpartkoe coaepxanue

1 [TepBbIii 3aKOH Teryiora 1 pabota — hopMbI Tiepeiaul SHEPTUH.
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TepPMOIUHAMUKH.
TennoémkocTs. Bropoi
3aKOH TepMOJWHAMUKU.
Luknbl.
PaborocriocobHOCTD
TePMOJUHAMUUECKON
CUCTEMBI — IKCEeprusl.

[TepBbIii 3aKOH TePMOJMHAMUKH KaK 3aKOH
CoXpaHeHUs1 U MpeBpallleHus: SHepruu. BHyTpeHHsIs
SHepPrys U SHTa/bus. PaboTa pacimpeHus.
AHanuTUUecKue BbIpaykKeHHs TIepBOT0 3aKOHa.
YpaBHeHUe TIepBOro 3aKoHa TepMOJMHAMUKH J1/1s1
CTaLIMOHAPHOTO MOTOKa Macchl. CBOMCTBA SHTA/BIINY,
ee (pr3nueckuii cMbic. TernaoeMKOCTb ra3oB
(MoHSITHE TerI0eMKOCTH, MacCoBasi, MOJIbHas,
oO0bemMHas TeTI0EMKOCTH, CBSI3b MeXK/Ty HUMU).
V3oxopHasi 1 n306apHasi Ternjai0eMKOCTH.
MonekyasipHO-KWHeTUUYeCcKasi U KBaHTOBast TEOPUU
TErI0eMKOCTHU Ta30B. VICTUHHAS U CpefiHsis
Tery1oeMKOCTH. [Topsiiok uccnesoBaHus
TepMO/[MHAMUYEeCKUX TpoLieccoB. MI30X0pHbIH
niporiecc. M306apHbiii poriecc. M3o0TepMuuecKuii
niporiecc. AuabaTHbli nporecc. [TosuTporiHbie
niporieccbl. OCHOBHbIE TI0/I0KEeHHs1 BTOPOT'0 3aKOHa.
KpyroBble TepMoiiHaMUUeCKHe TPOLeCChI, WU
LUK/bL. TepMudecknii K03 HULMEHT TI0/1e3HOT0
nevictBus. [IpsiMoit oOpatumbIii vk KapHo. Teopema

Kapno. O6006111eHHBIM (pereHepaTUBHBIN) LUK/
Kapno. Ts-anarpamma v ee CBOWCTBa.
TepMoguHaMHUyeckue LUKbI B Ts-auarpamme.
CaoiicTBa 00paTUMBIX U HEOOPAaTUMBIX ITUKJIOB.
Vi3MeHeHMe SHTPOTNUM B HUX. [IpUHIIUIT BO3pacTaHuUs
SHTPOINUU U (HU3NYECKUM CMBIC/T BTOPOTO 3aKOHA
TepMO/JMHAMUKU. MakcrMasnbHast paboTta. DKCeprusi.
[ToTepsi 3Kcepruy B He0OPAaTUMBIX MTPOLIECCAX.

@®az0Bbie Nepexobl.
Uccnenosanue
TepMOJVHaMUYeCKHX
TMPOL[eCCOB peasbHbIX

ra3oB. BraxHblil BO3AyX.

TepMoarHaMUUeCKrie CBOMCTBA peasbHbIX Ia30B.
da3oBbie Tiepexo/bl. Touku (a3oBoro nepexosa. Pv
nvarpamma. dakTop CKMMaeMOCTH U Zp-AuarpaMmma.
dazoBas pT-aAuarpamMma. Y ciioBusi $a3oBoro
paBHOBecus. [TpaBuio ¢a3 'nb6ca. YpaBHeHue
MengeneeBa - Kiay3uyca. Y paBHeHUs] COCTOSTHUS
peasibHbIX Ta30B. YpaBHeHue BaH-gep-Baasnbca v ero
aHanu3.P,v-nrarpamma BOASTHOTO napa. Y je/ibHbIN
00beM, SHTaJIBITUSL U SHTPOIIHSL BOJbI, BJIAXKHOTO,
CyXOT0 HaChIILIEHHOT'0 U ITeperpeToro mnapa.
CeepxkpuTHhyeckasi 06/1aCTb COCTOSIHUS T1apa.
TabuIIbI TEPMOIMHAMHUECKUX CBOWCTB BO/IbI
BO/ISIHOT O T1apa, pyrux BewecTs. T,s-auarpamma u
h,s-auarpamma g1 BogisiHOro napa. Ilopsijok pacueTta
TepMOJWHAMUYECKUX MIPOLIeCCOB PeaslbHOIo rasa.
V30X0pHBIH, 1300apHBINA, N30TePMUYECKUN U
amuabaTHBIN TIporjecchl. ABComoTHas U
OTHOCUTeJIbHAs BJI&)KHOCTD BJIAYKHOT'O BO3/yXa.
Bnarocopepyxanue. Temriepatypa TOUKH pochkl. Pacuer

TepMO/JMHAMUYECKUX CBOWCTB BJIaXKHOTO BO3/yXa.
H,d-auarpamma BjiayKHOTO BO3/yXa.
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TepMO,ELI/IHaMI/ILIECKI/Ie MMpo1eCChI C BJIAXKHBIM
BO3yXOM.

Teopus noroka. LUK/IbI
KOMIIpeccopoB. LIuk/bl
JiBUrartesier BHyTPEHHero
CrOpaHusl.

YpaBHeHue | 3aKk0Ha TepMOJUHAMUKY /1J1s1 TIOTOKa.
Corina u guddy3opsl. MicTeueHue uepes Cykaroljeecst

corto. ['padmk 3aBUCMMOCTA MacCOBOTO pacxoja OT
OTHOLIeHHUsI [iaB/IeHUs ra3a K [|JaBJeHUI0 Cpefibl.
Addekt camoTopmokeHusi. CKOpOCTh 3BYKa.
VicTreueHue ¢ yueToM HeOOPaTUMOCTH.
KoadduimenTtsl ckopocTu u pacxoga. ekt
xoyng-Tomrnicona. JIpoccenvpoBaHue peanbHbIX
ra3oB. VcreueHue uepe3 KOMOMHHUPOBaHHOE COTIIO
JlaBams. Tunbel KommnpeccopoB. PaboTta
OJJHOCTYTIeHUaTOro Komrpeccopa. TeopeTuueckas
WHVKaTOpHas AuarpaMMa. [lelicTBUTe/bHas
WH/IMKaTOpHasi JuarpaMMa. I1porjecchl cxaTus B
peasibHOM Komrpeccope. OTHOCHUTEe/TbHBIN
BHyTpeHHUl KII1/] Komrpeccopa. MHOTroCTyIeH4YaThIN

Komripeccop. [TpyuHLUIT JeHCTBUS U KaacCUbUKALUS
JIBUTaTesiell BHyTpeHHero cropaHusi. IHauKaTopHasi
JyarpaMMa U LUK/ TTOPIIHeBOTO JBUTATeIst
BHYTpeHHero cropanus. LIuk/ibl ¢ MoBOOM Teria
TIpY TIOCTOSIHHOM 00heMe, TP IMOCTOSTHHOM [laB/IeHU!

Y CMelLlaHHbIM NoABOoAOM Teria. KII/ UnK/IoB u ux
TepMOJMHAMUUeCKUM aHanu3. [IpuHIunuanbHas
cxeMa ra3oTypOMHHOM ycTaHOBKH. LUK
ra30TypOMHHON YCTaHOBKH C TIOZBO/IOM Terljia MpH
MOCTOSIHHOM JlaBjieHun. Tepmuueckuii KIT/1
WJeasbHOrO LUKJ/A. []eiCTBUTE/IbHBIN LUK/ U €T
KI1[. BnustHrie Heo6paTUMOCTH MPOLIECCOB CXKATUS U
paciupeHnus. Perenepaijysi, MHOrOCTyrneH4aToe
CKaTue M CTyIeHYaThIi MoABO/, Teria B
ra30TypOMHHOMN YCTaHOBKE.

]_[I/IKJ'IBI TeIJIOCHUJIOBBIX
MapoOBLIX YCTaHOBOK.
]_[I/IKJ'IBI XO0JIOAHUJ/IBHBIX
YCTaHOBOK.

Lvkn KapHo Ha BiaxHOM mape. [IpyuHIUnuanbHas
cxema napoTypOuHHOM ycTaHOBKH. LInkm PeHkuHa.
N300paxenue 1ykia Penkuna B P,v-u T,s
nuarpammax. Tepmuueckui KITJI upkna. BausiHue
Haya/IbHbIX U KOHEUHBIX [lapaMeTpoB Tapa Ha
tepmuueckuii KI1/I uukna. Heobpatumoe
pacivpeHue tapa B TypouHe. TerioBoii u
SHEpreTUYeCKui OaaHChl TApOTYPOHUHHOM
ycTaHOBKH. LIMK/I 1 cxema napoTypOuHHOM
yCTaHOBKH

CO BTOPUUHBIM TleperpeBoM mapa. V306pakeHue
yukaa B T,s- u h,s-auarpammax. KIT/I nykia.
PereHepaTuBHbIH M0/I0TPeB MUTATe/IbHON BOJbI.
Tepmuueckuii KI1/1 pereHepaTUBHOIO LIMKJ/IA.
Komb6uHMpoBaHHasi BBIPaOOTKA 3/IEKTPOIHEPTHN U
teria. TeriodukaloHHbIe IUK/BL. OOIIHe CBeIeHHs
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0 MeTo/lax aHa/M3a 3heKTUBHOCTH LIUKIOB. MeTOo/Ibl

cpaBHeHust TepMuueckux KIT/I oOpaTUMBIX I[TUK/IOB.
OcCHOBHBIe TIOHATHS 0 paboTe XOMOAUTBHBIX
ycraHoBOK. O6partHbiii 11k KapHo. X0/10ju/IbHbIN
K03 duumenT. [IpuHIMNManbHas cxeMa U LUK/
BO3/YLLIHOW XOJIOJWUIbHON YCTaHOBKHU.
[IpuHMnansHas cxeMa U LUK
NapOKOMITPECCUOHHOW XOJ0AM/IbHOM YCTaHOBKH.

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

YueoOusbIii rog Ne 3

. Ko/1-Bo akajieMmuuecKux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
JacoB
1 OripefiesieHrie U300apHOM TEIJIOEMKOCTH BO3/yXa )
1py aTMOCHEPHOM IaBJIEHUH.
) VWccnenoBanre KpUBOUM HACBILEHHS BOZBI - )
BOJISTHOTO Tiapa.
3 VccnenoBaHre M30XOPHOTO HarpeBaHKS BOABI - 4
BO/ISTHOTO Tapa.
4 WccnenoBanve afuabaTHOTO MCTeUEHHS BO3/lyXa )
yepe3 cy)Karolleecsi COIIO

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

YueousbIii rog Ne 3

. Ko/1-Bo akajieMmuuecKux
Ne Tembl NpaKTHUeCKHX (CEeMUHAPCKHX) 3aHATHI
4acoB
1 [TepBbiii 3aKOH TePMOJAWHAMUKU. TemnnoeMKOCTb. 2
Bropoii 3akoH TepmMoyHaMUKU. LIMKIbL.
2 PeasnbHble rasel. CBOMCTBA BOABI M BOASHOTO Mapa. 2
[Tpouieccbl  U3MEHEHUs ero COCTOSIHUS.
3 [Tuksel KoMripeccopos. LIukiel gBurarenen 2
BHYTPEHHEr0 CrOpaHusl.
4 Lvkn KapHo Ha BraxHom mape. Liykn PenkrHa 6e3 9
rieperpesa Iapa. 4 ¢ IeperpeBoM Iiapa.
5 LIukn mapoTypOMHHOM YCTAHOBKH C BTOPUUHBIM 9
rieperpeBoM 1apa. PereHepaTuBHbIM 1K/ [TTY.
6 TennodukarmonHslii KA. TennodukaloHHbIe ’
CXEMBI.
7 buHapHbIY 1uKA. LJMK/I napora3oBoy yCTaHOBKHY. 2
3 BnusiHre HeoOpaTUMBIX TIOTEpPh Ha 3((heKTUBHOCTh 9
uukia [ITY.

4.5 CamocrosiTes1bHasi padora

YueOusbIii rog Ne 3




Ne Bup CPC Koi-Bo akajeMuueckux
4acoB

1 KonrposnbHast paboTa Ayist CTyJeHTOB 3a0YHOM 20
dbopMbI 00yUeHHST

9 OdopmiieHre 0TYETOB TI0 1TaOOPaTOPHBIM U 30
TTPAKTUYECKUM paboTam

3 [ToAroTOBKA K MPaKTUYECKUM 3aHATUSIM 38
(y1abopaTopHBEIM paboTam)

4 [TogroTroBka K czjaue M 3aliUTe OTUYEeTOB 36

5 IToArOTOBKA K 3K3aMeHy 9

6 [TpopaboTKa pa3/ie/ioB TeOpeTUUECKOr0 MaTepHrasia 154

- [TpoxoyxzeHre MacCOBOrO OTKPBITOIO OHJIAWH- 14
Kypca

8 TecTrpoBaHMe 110 pa3fiesaM JUCLUIIIMH 14

B xo/ie mpoBezieHYst 3aHSITUIM 110 JUCLUTIIMHE UCTIO/b3YIOTCS C/eyollIie UHTePaKTUBHbIe
MeTOZbI 00yUeHHsI: pellieHre KeMCOB, MO3TOBOM IITYPM, TUCKYCCHST

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecriedeHUsl JUCLUIIMHBI

5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOIUXCs N0 MPAKTHYECKUM 3aHATHIM
https://el.istu.edu/course/view.php?id=220

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4armuxcs 1o JIabopaTopHbIM padoTam:
https://el.istu.edu/course/view.php?id=220

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs 0 CaMOCTOSITe/IbHOM padoTe:
https://el.istu.edu/course/view.php?id=220

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTalyy Mo JUCHUIINHE

6.1 OueHouyHblIe CpeACTBa /i IPOBeJAeHUA TeKyIlero KOHTPOJIs
6.2 OueHouHbIe Cpe/iCTBA /i/IA1 IPOBe/leHHs TPOMEe)XyTOUHOM aTTecTalul

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UY B PaMKaX MPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
Kpurepumu onjeHuBanus OLleHMBaHM A
KOMIeTeHI[UU .
NMPOMEe)XYTOYHOU
aTTecTanyu
OIIK OC-3.6 HeMoHCTpUpyeT 3HaHHe 3aKOHOB | BrirosiHeHue

COXpaHeHUsi W TIpeBpallleHWss SHEepruu | MpakTUUeCcKux U
TPUMEHHUTE/IbHO K CUCTeMaM Tepe/laud U | CaMOCTOSTe/IbHbIX
TpaHCcopmaLuu TEeTIoTHI, | pabor,
KaJIOpUUeCKUX CBOMCTB Bell[eCTB | BbIMIOJIHEHHE U




MPUMEHUTETFHO K pabouum  Tenam
TETJIOCUIOBBIX YCTaHOBOK,
TePMOTUHAMUYECKUX MIPOLIeCCOB
nipeoOpa30BaHus SHEPTUH, TTPOTEKAIOIIHX
B TEIUVIOTEXHUYECKUX  YCTAaHOBKAaX M
cucTeMax Ha W/lea/lbLHOM U peaibHOM
rase; yMeeT I0JIb30BaThCs JarpaMMaMH
peasbHOTO Tra3a /sl BBITIOJIHEHUS
TETIOTEXHUUECKUX pacueToB C
oripejiesieHMeM pabounx XapaKTepUCTHK
TETVIOTEXHUYECKUX YCTAHOBOK U CHCTEM,
yMeeT TIPOBO/IUTH aHamm3
TEePMO/IMHAMUYECKUX ITUKJIOB.

3aIura
nabopaTopHBIX
pabor,
TeCTUPOBaHUe,
yCTHOE
cobeceioBaHre TIO
9K3aMeHalMOHHBIM
bunetam.

OIIK OC-4.3

HemoHCTpUpYeT 3HaHUe METO/IOB
v3MepeHusi  KaJOpUueCcKWx  CBOMCTB
BeIIeCTB B TEIJIOCU/IOBBIX yCTaHOBKAX, B
KOTOPBIX pabouee TeNo TIOJUUHSETCS
3aKOHaM H/IeaTbHOTO M peasibHOro rasa, a

BeimonHenue,
odopmiieHre u
3aIumra
1abopaTopHBIX
pabor.

TaK)kKe B MallMHaX, paboTaluMx Ha
peanbHbIX pabouux Tesmax, TPOBOJUT
TerI0TeXHUYEeCKHe U3MepeHNUs.

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOME)XXYTOYHO!N aTTecTaniuu

6.2.2.1 Yue6HbIii rog 3, TunoBbie olleHOYHBIE CPe/ICTBA /1A MPOBe/JeHHs IK3aMeHa I10
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

CryJeHT 110 BEIOpDaHHOMY 3K3aMeHAl[MOHHOMY OMJIeTY 3arichbiBaeT OTBEThI Ha BOTIPOCHI, pelliaeT
3a/jlauy M 3aTeM YCTHO OTBeuaeT 3K3aMeHaTopy.:

1. A6comotHoe faBneHre. O6o3HaueHe. Pa3MepHOCTb.

2. N36eITouHOE faBnenue. [Ipubop A1 M3mMepeHusi.

3. [laBnenue paspekeHus. [Ipubop /s n3mMepeHus..

4. Temmniepatypa. O6o3HaueHue. PazmepHocTs. [TprbOpEI /11 U3MepeHUsl.

5. O6bem. Obo3HaueHue. PasmepHOCTh. [IpubopsI /1 M3MepeHwUs.

6. O6beMHBIN U MacCOBBIM pacxo. PasmepHocTs. [Tpubops! AJisi n3MepeHusl.

7. VI3mepeHUe TemriepaTyphbl B 1abopaTopHoii pabote «Ormipe/iesieHNe TEIIOEMKOCTH
BO3/lyXa PY NTOCTOSTHHOM [aB/IeHUN».

8. I3mepenue o6beMHOro pacxozia B 1labopaTtopHoii pabote «Ormnpe/iesieHNe TeMI0eMKOCTH
BO3/lyXa MPY ITOCTOSTHHOM JJaB/IeHUN».

9. M3mepeHUe 31eKTPUUECKUX BeIMUMH B 1abopaTopHoii paboTe «OrnipefiesieHre
TeTI0eMKOCTH BO3/lyXa IIPU NTOCTOSIHHOM [aB/IeHUN».

10. KasnopumeTpuueckrii MeTO/, oripe/ie/ieHUsi TeMJIOEMKOCTH rasa.

11. OcHOBHBIE TEPMOZMHAMHUYECKHE TTapaMeTpbl cocTosiHUsL. O603HaueHue. Pa3MepHOCTD
12. YpaBHeHUe COCTOSIHUS W/eanlbHOro rasa.

13. T'a30BbIe cMecu. CriocoObI 3a/IaHUs Ta30BbIX CMecel. 3akoH JlanbToHa.

14. BHyTpeHHsIs1 SHeprusi. DHTabINsS. DHTPOIHS.

15. Onpesenenue TerioThl (q) ¥ paboThl TepMoguHaMUUeckol cuctemsl (1). Pa3mepHocTh q U
16. Pabouast AriarpaMma U TeryioBasi AuarpaMmma.

17. CyujHocTb, (hOpMy/IMPOBKa U aHa/MTHUecKas 3anuch [lepsoro u Broporo 3akoHoB
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TepMOZAVHAMUKY /ISl W/lealbHBIX U peajibHbIX paboumx Tet.

18. Tery10eMKOCTb.

19. YpaBHenne Matriepa.

20. OcCHOBHbIE TEPMOAWHAMUUYECKHe MPOLIeCChI.

21. M3obpakenue TpaekTopuii mporeccoB B P,v—wu T,s- nuarpammax.

22. Omnpepenenue q, lv, Ah, As an1s uzeanbHbIX ra3oB.

23. VccnepoBanue MOIMTPOITHOTO IIpoLiecca.

24. V306pakeHHe TIOJUTPOITHBIX MPOLeCCOB U UX rpynm Ha PV- u TS- auarpammax.

25. TepmoguHamMuueckue LHUK/bl. OLeHka ux s¢dexkrruBHocTy. Tepmuueckuii KI1/1 nykia u
XOJIOJUIbHBINA KOPOULMEHT.

26. Lk KapHo a1 neanbHOro rasa,

27. Tepmuueckuii KII/] nukna Kapho.

28. I'azosele LKKIbL. Onpezenenye Tepmuyeckoro KIIJI ra3oBbIX LIMKI/IOB.

29. CpasHeHnue Tepmuueckoro KIT/I ra3oBbIX LJUK/IOB C MaKCHMa/IbHO BO3MOJKHBIM B JJAHHOM
VIHTepBasle TeMIlepaTyp.

30. MakcumasibHasi roJie3Hast paboTa T.J1. cucTeMbl. DKCeprusi U paboTocrocobHOCTb CUCTEMBI.
31..ITotepst paboTocrocoGHOCTH T.71. cUCTeMBI. Y paBHeHHe ['tou-CTo071bI.

32.da3o0Bble niepexofbl. PeanbHble rasbl. PT — auarpamma.

33.0mnbIT OHAproca. Kputnueckas TOuka.

34.YpaBHenue Knay3uyca-KnanelipoHa.

35.YpaBHeHue Ban-sep-Baanbca.

36.I1porecc napoo6pa3oBanus P,v- T,s-, P,T- u h,s- nuarpammax. Kputrueckue rnapameTpsl
BO/IbI ¥ BOJISTHOTO Tapa. Teriota napoodpa3oBaHusl.

37. TepMoyHaMHUueCKUe MpoLeCChl peaabHOro rasa.

38. BnaxHbli BO31yX.

39. Mcreuenue njeanbHOrO rasa uepes Cykaroleecs COILIO.

40. VicTeueHue njieaTbHOTO ra3a yepe3 KOMOMHUPOBaHHOe coruio (coruio JlaBars).
41.[JpoccenvpoBaHue ra3oB U IapoBs.

42.Komrmpeccopsl ¥ UX OCHOBHBIE TUIIBL.

43.CpaBHeHue LJUKJIOB IOPLIHeBbIX KoMmIipeccopoB B PV —u TS- puarpammax: c
M30TepPMHUUECKUM, aJIadaTHBIM U TIONTUTPOITHBIM CKATHEM.

44 . MHorocTtyreH4yaToe ckaTve (KoMIipeccop).

45.11ukel gBurarene BHyTpeHHero cropanus ([IBC) TormBa u ux tTvnsl. MIHAMKaTopHas
JrarpaMma peasibHbIX MPOLeCcCcoB, npoTrekaromux B JIBC.

46.1Jukn ra3oTyp6unHbIX ycTaHoBOK (I'TY). Lukn I'TY 6Ge3 pereHepauiyiul € TIOABO/IOM TeIJIOTHI
ripu P=const. AHanu3 pereHeparvBHoro uykia I'T'Y npu P=const.

47.1ukn Kapno gya ITTY, ero npenmyiectsa v Hegocratku. KII/ nukia.

48.1ukn I[ITY PenkuHa.

49.1ukn IITY c npomexxyTouHbIM reperpesoM mnapa. KII/ nukiia.

50.PereneparvBubiii 1K [ITY. Tepmuueckuii KT/ nukna.

51.Bnusiaue Ha Tepmuueckuii KIT/] TTTY napameTpoB napa repes TypOMHOM U T1apaMeTpoOB
rapa rnepez, KOHeHCaTOPOM.

52.buHapHBIM LIMKJI Napora3oBOM yCTaHOBKU. IIpyHIunuansHas cxema. TepMAyeckun K.I1. .
53.TennodukarponHsle Lyl TOL. KoagduiueHT ncnonb3oBaHys Tema.

54.06parHbiit uKa KapHO ero XxomoAunbHbIN KO3 QUIHeHT.

55.Bo3pymHas koMrpeccMoHHas XxonoaunbHas ycraHoBka (BKXY). IlpuHiunuanbHas cxema.
LIuKn ¥ X00AUIbHBIA KO3 @ULIMeHT ycTaHOBKU. [locTOMHCTBA U HeJocTaTKu BKXY.
56.ITapoBasi xonogunbHasi yctaHoBka (ITXY). IIpuHLMnuanbHasi cxema, LUK/, X0JI0AUIbHbBIN
K03 duieHT, ocToMHCTBA U HegocTaTku [1XY. M300pakeHue 1ukaa Ha h,s- u Ts-
JvarpaMmax.

IIpumMep 3agaHud:
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OK3aMeHalMOHHbINA outeT Ne 1

[To puctmruivHe: TexHuyeckast TepMOJMHAMMKA

IMpodunu: CoBpeMHHbIe TEXHOJIOTUU U MHXXUHUPHUHT B TeTJIO9HEPreTUKe

1. ®a3zoBble nepexopbl. P, T- u P,v- auarpammel peasbHOTO BelljecTBa. [IpaBusio ¢as
I'u66ca.

2. h,s — quarpamma. Ornipe/iesieHue TTapaMeTpoB pabouero Tesa ¢ momotiso h,s —
JiiarpaMMbl.

3. 3agaua: HaliTi KomMuecTBO TeryioThl, HeOOX0AUMOe [i7Isi HarpeBaHUst 5 KI' CyXOro
BogsaHoro napa rnpu P = 1 MIla mo temnepatypsl t = 500 OC. ITok3aTb TpaeKTOpUrO
niporjecca rpaguyecku Ha P,v- T,s — h,s fuarpammax._

6.2.2.1.2 Kputepuu oLieHUBaHMSA

OT1vuHO Xopomo yAOBHET]?pHTMbH HeypoBiieTBopuTe/1IbHO
Ecnv Ha 5k3ameHe Ecnu Ha sk3amene | Ecin Ha 3K3aMeHe 110 Ecnu Ha 3k3ameHe 110
M0 JUCLUIINHE M0 JUCLUIINHE JUCLIUIIMHE JlaHHOW AUCLIUTIIMHE
oOyuaroruics oOyuaromuics oOyuaroruics oOyuaroruiics He
rokKasasn roKasasn rokasasn He 0Ka3aj 3HaHMs 3aKOHOB
JIOCTaTOYHO JIOCTaTOUHO JIOCTaTOYHO COXpaHeHus U
ry1yboKue ry1yboKue ry1yboKue TIpeBpall[eHUs] SHePTUH
TeopeThUuecKue TeopeTUuecKue TeopeTUuecKue Y He peLlWs 3a/jayvy.
3HaHUs1 3aKOHOB 3HaHUs 3aKOHOB 3HaHUs 3aKOHOB
COXpaHeHus U COXpaHeHus U COXpaHeHus U
ripeBpaLleHust TipeBpaLleHust ripeBpaleHust
SHEepPryu Y peLln SHEepPruu U He SHEepruu u
3ajauy. 3HauYMUTe/bHbIE 3HauUTe/bHbIE
3aTpyAHeHUs B 3aTpyAHeHus B
pellieHny 3a/lauu. pellleHrY 3a/IauHu.

7 OcHOBHas y4yeOHasA MTepaTrypa

1. Kupunyma B. A. TexHuueckasi TepMOAMHAMUKA : YUeOHUK /I/1s1 By30B 110 HallpaBIeHUIO
noarotoBku 140100 "TeriosHepretuka" / B. A. Kupunnus, B. B. Corues, A. E. [lleiHamuH,
2008. - 495.

2. COOpHUK 3a/jau TI0 TEXHUUECKOHW TepMOJMHAMUKeE : yueOHOe 1mocobue /i/is CTYJeHTOB By30B /
T. H. Auapuanosa [u ap.], 2006. - 351.

3. 'epacumoBa H. I1. Texanueckasi TepMoiiHaMuKa : yue6Hoe rocobue / H. I1. I'epacimMoBa,
2024. - 259.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-41545.pdf
8 JonmostHUTE/TbHAs yueOHasi IMTepaTypa U CipaBoOYHast

1. TeopeTrueckrie OCHOBBI TEIJIOTEXHUKU. TepMOMHaAMUUYeCKHe MPOLIeCChl peabHbIX Ta30B.
O6patumblii 1IUK PeHKHHA : MeToAMUecKre yKa3aHus 10 BBITIOJTHEHHUIO TIPaKTUUeCKUX 3a/laHuM,
PI'P u CPC pnia cietmanbHocTel: 140101 - TeryioBele snekrpruueckue cranumu (OCT), 140104 -
ripoMmebiliieHHast 3HepreTyka (T3D) / UpkyT. roc. TexH. yH-T, 2008. - 31.
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[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-1574.pdf

2. TeopeTrueckue OCHOBBI TeIIOTeXHUKH / VIpKyT. roc. TexH. yH-T; cocT. H. I1. I'epacumoBa, M.
b. Pygenko. Y. 1 : Texuuueckas TepMOJAHaAMUKa, pa3j. "KpyroBeie npoLiecchl Win LUKIbL" :
METOZMUECKHE YKa3aHUs 10 BBITIOJTHEHUIO TIPAaKTUUYECKUX 3a/lJaHUM, TabopaTopHbIie paboThl U
CPC pns cnetuanbHocTeid 140101 "TerioBble /ieKTpryeckue ctaHiiyu' ..., 2007. - 38.

[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-3798.pdf

3. AnekcanzipoB Anekceii AyekcaHipoBry. TabmUIIbI TeTIOPU3NUECKUX CBOUCTB BOJIbI U
BO/ISIHOTO TIapa : CrpaBOYHUK: Tabsi. pacCUMTaHbI 10 ypaBHEeHUsIM MekyHap. accoll. 1o
CBOMCTBaM BO/IbI M BOASIHOTO T1apa U pek. ['oc. ciyx060ii cranzaprt. cripas. ganHeix: [[CCC/J P-
776-98 / Anekceii AnekcangpoBuu AsiekcaHpoB, bopuc AdanacskeBuu ['puropbes, 1999. - 158.

4. PuskuH C. JI. TepmogrHaMUueckue CBOMCTBA ra3oB : cripaBouHuK / C. JI. PuBkun, 1987. -
286.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8688.pdf
9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IIpodeccuonanbHbIE 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. JIuiieH3noHHOE TIporpaMMHOe obecrieueHre CHCTEMHOe TIPOrpaMMHOe o0ecrieueHre

2. JlutieH3MOHHOe TIporpaMMHoe obecrieueHue [TakeT NMPUK/IAaZHBIX OPUCHBIX TPOrPaMM

3. JlneH3noHHOe rporpaMmMHoe obecriedeHue ViHTepHeT-Opay3ep

12 MaTepuanbHO-TeXHHUYECKOe ofecreueHHe U CIUIUTHHbBI

1. YuebHbiii crenz "VccnenoBanue aguabaTHOTO UCTEUEHUS uepe3 CysKarolee Coruio”

2. YcraHoBKa "VcciiejoBaHye KpUBOW HacChIlLeHUs] BOASHOTO Mapa MpU BICOKUX [laB/IeHUsAX "

3. YcraHoBKa "VccegoBaHue mmpoliecca MU30XOpPHOIO HarpeBa BOZbI U BOZSHOIO napa”

4. YueOHbiii cteHs "Oripe/iesieHre TETVIOEMKOCTH BO3yxa"
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