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

1.1 [IucyuniivHa

«TexHHYecKass TepMOJUHAMHKa» oOecnieunBaer (opMHupoBaHuUe
C/IeAYIOIIUX KOMIIeTeHINH C y4éTOM UHAMKATOPOB UX AOCTHIKEeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-3 Cnioco6HOCTE 1eMOHCTPUPOBATh

MpUMeHeHre OCHOBHBIX CTIOCOOO0B IOJTyYeHHus],
ripeoOpa3oBaHusi, TPAHCIIOPTA M UCIIO/Ib30BAHUS TETIOTHI 0C-3.9
B TeIVIOTEXHUYECKUX YCTAHOBKAX M CUCTEMaxX

OIIK OC-3.2, OIIK OC-3.5, OITK

OITK OC-4 Crioco6HOCTb POBOAWTL U3MEPEHUsT
3/IeKTPUUECKUX U He3/IeKTPUYeCKUX BeJIMUUH Ha
00beKTaxX TeIIOIHEPTreTHUKH U TeTUIOTeXHUKH

OIIK OC-4.1, OIIK OC-4.3

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

Kopg,
WHAUKATOpa

Cojpep)xaHue HHAUKATOpa

Pe3ynbTar 00yueHust

OIIK OC-3.2

[ToHUMaeT U KCII0/Ib3yeT METObI
pacueTa ¥ aHajm3a paboThI
TEIIOTEXHUYECKUX YCTAHOBOK U
CHCTEM Ha HZiea/lbHOM ra3e

3HaTh 3aKOHBI COXpaHeHUsI U
TipeBpallleHus SHepruu
TIPUMEHUTEeTBHO K CHUCTeMaM
repefiaud ¥ TpaHc(hopMaLvy TeIyIoThI;
Kasiopuuecke CBOMCTBA BeIL[eCTB
MIPYMEHUTEJTBHO K pabourM Tesam
TETJIOCU/IOBLIX YCTaHOBOK;
TepMO/IMHaMUUeCKHe MPOLeCChl U
L[UKJIbI TPeoOpa30oBaHusl IHEPTHH,
TIpOTeKarollMe B TerI0TeXHUUeCKUX
yCTaHOBKaX M CUCTeMax Ha H/iealbHOM
rase.

YMeTb NpOBOIUTH
TepMO/IMHAMUYEeCKUI aHa/ln3 LIUK/I0B
TETJIOBBIX MAIIIWH C LIe/Tbi0
OTNITMH3alY UX paboumnx
XapaKTepUCTUK U MaKCUMU3aLUun
KII/I TeroTeXHUYeCKUX yCTaHOBOK U
CUCTeM Ha ufieaTbHOM rase.

BiaageTrs ocHOBaMU
TepPMO/JMHAMUYECKOT0 aHa/in3a
pabouMXx MPOIIECCOB B TET/IOBBIX
MallliHaX Ha K7ieaTbHOM rase,
oTipe/iesieHusi TapaMeTPOB MX PabOoThI
Y Tern10Bor 3¢ (eKTHBHOCTH.

OIIK OC-3.5

[ToHUMaeT U UCII0/Ib3yeT METObI
pacueTa ¥ aHam3a paboThI
TEIIOTEXHUYECKUX YCTAHOBOK U
CHCTEM Ha peaslbHOM Tra3e

3HaTb 3aKOHbI COXPaHEeHUs U
npeBpalljeH!s] SHepruu
MIPUMEHUTEe/IbHO K CCTeMaM
nepefiau ¥ TpaHC(OPMaLMK TeIUIOThI,
KaJIopryecKue CBOKCTBA BeleCTB
NIPUMEHUTEe/bHO K pabounM Tenam
TEeMJI0CU/IOBBIX YCTAHOBOK,




TepMOAMHAMUYeCKHe TTPOLeCChI
peasibHOro ra3a.

YMeTb NpOBOJUTH
TepMOAMHAMUYECKUH aHa/TN3
TIPOLIeCCOB, MPOTEKAIOIINX B
TEMJIOCWIOBBIX YCTaHOBOK Ha
peasibHbIX PabOUMX Tesax.

BiajeTh OCHOBaMU
TepMOAMHAMUYECKOTO aHa/H3a
TepMOZAMHAMUUYECKUX TTPOLIeCCOB,
TIPOTEKAOIIUX B TETVIOBBIX U
XOJIOIWIBLHBIX MAIlIMHAX Ha PealbHbIX
pabounx Tesax, OCHOBaMH
OTpe/ie/IeHusI TapaMeTpPoOB UX
paboTEhL.

ITonumaet u HCII0JIb3yeT METObI
pacueTa U aHa/I13d
TEPMOAVMHAMHWYECKHX LIMKJ/IOB ITIPpH
B]:I60pe TeXHOJIOTUH

3HaTh TepMO/JUHAMUYECKHe LIUKJ/IbI
rpeobpa3oBaHuUs SHEPTUH,
TIPOTeKaroL[1ie B TeTVIOTeXHUUECKUX
yCTaHOBKaX M CUCTeMax Ha peaybHbIX
pabouux Tesax.

YMeTb NNpOBOUTH
TepPMO/IUHAMUYECKUM aHa/In3 IIUK/IOB
TEIJIOCW/IOBBIX YCTaHOBOK Ha
peasibHbIX PAabOUYMX Teslax C Lie/blo
OTITHMH3aLK pabounx

OIIK OC-3.9 TIPOX3BO/|CTBA TEIVIOBOU U
N XapaKTepUCTUK U MOBBILLIEHUS
3JIeKTPUUECKOU SHEePTUU U TpU
3¢ heKTUBHOCTH.
9KCIUTyaTal[uM TerJIOTeXHUUeCKUX
BiaaeTb OCHOBaMH
YCTaHOBOK M CUCTEM Ha peaJibHbIX
TePMOJMHAMHUUECKOI0 aHa/lv3a
pabounx Tenmax
pabouMx MpOIeCCOB B I[UK/IAX
TEeIJIOBBIX Y XOJIOAW/IbHBIX MallIMHAX
Ha peasibHbIX paboumnx Tenax,
OCHOBaMH OIlpeJiesieHus TapaMeTpOB
UX paboThI ¥ TEIJIOBOM
3¢ HeKTUBHOCTH.
OIIK OC-4.1 [TpoBoauT TennoTeXHAUECKUE 3HaTh MeTO/Ibl U3MEPEHHUS

H3MepeHusI C UCTI0/Ib30BaHHEM
METO/IOB TePMOIMHAMHUECKOTO
aHaJiu3a Jyisi KOHTPOJIsI
MapaMeTpoB HjieabHOrO ra3a Ha
000py/j0BaHUHU 0OBEKTOB
TEIIO9HEPreTHKY U TEMJIOTEXHUKH

KaJIOpUYeCKUX CBOMCTB BellleCTB B
TeIJIOCU/IOBBIX YCTaHOBKaXx, B
KOTOPBIX pabouee Teso MOAUNHSIETCS
3aKOHaM H7leajbHOro rasa.

YMeTb NpoBOAUTH
TepMO/JMHAMUYEeCKUI aHa/ln3 LIUK/I0B
TEeMI0CUIOBbIX YCTaHOBOK, IPUMEHSIS
TerIoTeXHUYeCKHe M3MepeHus
rapaMeTpOB UJeabHOro rasa s
KOHTPOJIS 38 TEXHUYECKUM
COCTOSIHUEM OCHOBHOTO U
BCIIOMOTraTe/IbHOro
TernioMexaHn4ecKoro obopyi0BaHus C
L{eJIbI0 ONTHUMU3aLUU UX
XapaKTepUCTHK.




BiageTrns HaBBIKaMH
TeTMI0TEXHUYECKUX U3MepeHu
rapaMeTpOB U/lea/IbHOT'O rasa Jjisi
KOHTPOJIA 3@ TEXHUUECKUM
COCTOSIHUEM OCHOBHOT'O U
BCIIOMOTaTe/IbHOTO
TeTVIOMEeXaHUYeCKOT0 000PYZ0OBaHUsS
Ha 00beKTaX Teryio9HepreTUKU 1
TeMJIOTEXHUKH.

3HaTh MeTO/bl U3MepeHUst
KaJIOpUYeCKUX CBOMCTB BeLeCTB B
TEeTJIOCU/IOBLIX YCTAHOBKAX U
MallliHaX, paboTarolux Ha peaabHbBIX
pabouux Tesax.

YMeTb NNpOBOAUTH
TePMOJAVHAMUUeCKUI aHaIu3 LIUKJIOB
TeIJIOCUIOBBIX YCTaHOBOK, TIPUMEHSISI
TeII0TeXHUYEeCKHe U3MepeHUs
[TpoBOAUT TeMI0TEXHUUYECKUE XapaKTepUCTHK peaibHOro pabouero
V3MepeHUsl C UCT0/Ib30BaHUeM | Tefa [ijisi KOHTPOJISl 38 TEXHUYECKUM
MEeTO/I0B TEPMOJANHAMUYECKOTO | COCTOSIHHEM OCHOBHOTO U

OIIK OC-4.3 aHasM3a Jid KOHTPOJIs BCIIOMOTaTe/IbHOT O
rapaMeTpPOB peayibHOTO Ta3a Ha | TEIVIOMEXaHUYeCKOTO 000PYZOBaHUs
006opyioBaHNH 00HEKTOB C 1e/IbI0 ONTUMH3ALIMK UX

TEeTJI09HePreTUKU U TeTIJIOTeXHUKU | XapaKTepPUCTUK.

BiaaeTrb HaBbIKAMU
TeTJIOTeXHUYeCKUX U3MepeHui
peasibHOTO pabouero Tesna Ajisi
KOHTPOJISI 38 TeXHUUEeCKUM
COCTOSIHHEM OCHOBHOTO U
BCIIOMOTaTe/IbHOTO
TeTIOMeXaHU4eCKoro 000pyZoBaHUsI
Ha 00beKTax TeTrUI03HEPreTUKH U
TETVIOTeXHUKH.

2 MecTo auciMIuiuHbI B cTpyKType OOII

V3yueHne AUCHUIUIUHBI « TeXHUYecKass TePMOAWHAMHKa» 0a3upyeTcss Ha pe3yJbTaTax
OCBOEHHS CJIeIVIOIIUX JUCLIMIJIMH/TIPAKTUK: «MaTteMaTrka», «Xumus», «Pusnka», «BeeneHue
B Npo(heCcCHOHA/BbHYIO eSITe/TbHOCTbY

JucuuriiiHa sIBJISIeTCSl TIPe/[IIeCTBYIOIer i AWCIMIUIMH/TIPakTUK: «O0opyoBaHue
TOC», «Ilaporeneparopel», «IIpoekTHas pgesaTenbHOCTb», «[IpoM3BOACTBeHHass IpaKTUKa:
BTOpasi TeXHOJIOTHYeCcKas TipakThuKa», «IIponu3BoCTBeHHas MpaKTHKA: MepBasi TeXHOJI0rhyecKas
NpaKkTHKa», «[Ipon3BO/CTBEHHAs MPAKTHKA: JKCITyaTal[iOHHAas TIPaKTHKa», «Pe>KUMbl pabOThI
JHEPreTUUeCKUX YCTAaHOBOK», «CHCTeMbl TeryiocHabKeHUs», «TerioBble U  aTOMHBIE
3JIeKTPOCTaHLIUN», «Teryomaccoobmen», «TeryioMmaccoobMeHHbIE YCTaHOBKHU B
TeIJIOSHePreTUKe U B TPOMBILUIEHHOCTH», «TeriosHepreTuyeckue MpoLecCbl 3HEeProeMKUX
oTpac/ieit MpPOMBIIILIEHHOCTH

3 O0BeM AUCIUILIMHbI

O0beM AuCHMIUIHHBI cocTaiisieT — 10 3ET



TpyA0eMKOCTb B aKaJileMHUYeCKHX yacax
(OpvH akajjleMruecKUidl yaC COOTBETCTBYET 45 MUHYTaM
. aCTPOHOMHYECKOT0 Yyaca)
Buj; yueOHO# padoThI Cemt Comec
Bcero ecTp Cemectp Ne 3 Tp Ne
Ne 2 4

OO0111ast TPYZI0€MKOCTh 360 79 144 144
JVCLIUTUIAHBI
AynUTOpHBIE 3aHATUS, B TOM
e 160 48 48 64

JIEKLINU 64 16 16 32

nabopaTopHbie pabOThI 32 16 16 0
MpaKTUUeCKre/CeMUHapCKUe 64 16 16 32
3aHATHUSA
CamocrosiTenbHast paborta (B
T.4. KypCcoBoOe 128 24 60 44
TIPOEKTHPOBAHKE)
TpynoeMKoCTb
IIPOMEeXYTOYHON 72 0 36 36
aTTecTaluuu
By npomexxyTouHOU
aTTeCTaLu (MTOroBOro 3aueT, JK3aMeH 3aue OK3aMeH JK3am
KOHTPOJIS 110 AUCLIAIIINHE) ’ T eH

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHbI
4.1 CBojHbIe JaHHBIE 110 COJePKaHUI0 U CIIUII/TUHBI

Cemectp Ne 2

Ne HaumeHoBaHue HEKL[I/II/IB"ALI KOHT?; Hon paﬁonl:Il3 (CEM) CPC dopma
| Ko | [ Kon |y | Ko || Ror | e
Auct § UYac. § Yac. § Yac. i UYac. P
1 2 3 4 5 6 7 8 9 10 11
OcHoBHbIe
rapamMeTphl
COCTOSHUSI.
YpaBHeHue 13 Tecr,
1 COCTOSIHUS 1,2 4 1 4 ’ 4 ’ 5 Penrenue
W/leanbHOro rasa. 3a/au
I'a30BbIe 3aKOHBI.
WpeanbHble
ra3oBble CMecH.
ITepBrblIit 3aK0H 53 Tecr,
2 TepPMOJUHAMUKMU. 3,4 4 1 4 2 4 ? 4 ’ 5 Perenue
TennoéMKOCT. 3a7a4y
WccnenoBanue
Tecr,
3 TepMOJMHAMUYECK 5.6 4 2,3, 12 3 4 2,3, 7 Pewere
HX [pOLIeCCOB 4 4
3afau
Y/leabHbIX Ta30B.
Bropoii 3akoH 23 Tecr,
4 TepPMO/JUHAMUKH. 7,8 4 4 4 ’ 4 ’ 7 Pemrenue
[IUK/IBL 3a/1a4




IIpomesxyTouHas

3auet
aTTecTalys
Bcero 16 16 16 24
Cemectp Ne 3
Bu/ibl KOHTAKTHOH pPaboThI
N | Mmoo | e | b | macewn | ¢ | o
n/n P nll UIUIMHbI No Kon. Ne Ko Ne Ko No Ko, KOHimOJIH
AR B Yac. B Yac. - UYac. - Yac. P
1 2 3 4 5 6 7 8 9 10 11
1 | Pasosbie 1,2 4 1,2 6 23 | 43 Tect
repexo/ibl. 4
2 PMOZ 3,4 6 3,4 6 1 8 > | 23 | Pewenne
HX TIPOLIeCCOB 4
3a/1a4u
peasTbHBIX Ta30B.
Teopus noToka. 23 Tecr,
3 5,6 4 5 4 2 6 ’4 ’ 18 Pelnienne
3a/lay
4 BriaxxHbii BO3AyX. 7 2 3 2 1,3 6 HIECLmeHH
Bl OTIPOC
IIpomexxyTouHas 36 SK3aMeH
arTecTalyst
Bcero 16 16 16 96
Cemectp Ne 4
Bu/ibl KOHTAKTHOH PaboThI
v | S | | p | ngaw | OO | s
n/n P nzl HUIIIMHBI Ne Kon. Ne Koa. Ne Koa. Ne Kon. KOH)’;‘moml
AHCH B Yac. B Yac. 3 Yac. 3 Yac. P
1 2 3 4 5 6 7 8 9 10 11
ykne! 12 Tecr,
1 KOMIIPECCOPOB. 1 2 1 4 ’3 ’ 8 Peruenue
3a7iau
2 TenyiocunoBbie 2.3 4 2 4 1,2, 8 Pertienue
ra3oBble LIUKJIbI. 3 3agay, Tect
PaboTtocrocobHOCT
3 b 4 2 3 2 Peinienue
TePMOIMHAMHUUECK 3aziau
Ol CHCTeMEI
TenyiocunoBbie 4,5,
MapOBLIe I[UK/IbI > 5, 6,7 1,2 Pemenue
4 POBbIE I} 7,8, | 20 120 S 23
8,9, 3 3azau, Tect
9
0
XoJiogubHbIe YcTHbIN
5 LIKJTBI 10, 4 11 2 1,2 5 ompoc,
11 Pelnenne
3aziau
IIpomesxyTouHas 36 SK3aMeH
arTecTalys
Bcero 32 32 80

4.2 KpaTkoe cojiep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 2

Ne Tema

KpaTtkoe copepxaHue

1 OCHOBHbIE TlapaMeTphI

IIpenMeT u MeTOoZl TepMoAMHAMUKU. [1apaMeTpbl
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COCTOSIHUsA. YpaBHeHUe
COCTOSIHUS W[ea/IbHOTO
rasa. I'a3oBble 3aKOHBI.
W peanbHble rasosble
CMecCH.

cocrosiHusi. TepMoguHaMUUeCKUii TpoLiecc.
PaBHOBeCHbIe ¥ HepPABHOBECHbBIE COCTOSTHUS U
riporiecchl. TepMoriHaMUUeCKOe paBHOBECHe.

W peanbHblii ra3. OCHOBHbIE 3aKOHBI HleabHOTO rasa
(bouns-Mapuortra, I'eli-JIroccaka, [laps).
TepMuueckoe ypaBHeHHe COCTOSIHHE U/[eaIbHOTO
rasa. YHuBepcaJibHas ra3oBasi [IOCTOSIHHAsI, y/ie/ibHbie
ra3oBble MTOCTOSIHHbIE. Y HUBepCabHOe YpaBHeHHe
COCTOSTHUS UjleanibHOro rasa. [ToHsiTHe 0 cMecsiX.
CriocobbI 3a/jaHUs 1 OTIpe/iesieHre CoCTaBa CMeCH.
PacueT TepMOZMHAMUUECKHUX CBOWCTB CMeCH
W7leasbHbIX Ta30B T10 CBOWCTBAM KOMITOHEHTOB
(KaxKy1jasicsi MOJIeKyJ/isipHasi Macca CMecH, ra3oBasi
TIOCTOSTHHAsI CMeCH, yAebHbIN 00beM U TIJIOTHOCTh
CMecH).

[TepBbIii 3aKOH
TepMOJVUHAMUKU.
TernoéMKOCTE.

Terora 1 pabota — hopMbI Tiepeiaul SHEPTUH.
[TepBbiii 3aKOH TEPMOANHAMUKU KaK 3aKOH
COXpaHeHHs1 U IpeBpallleHyst SHepruu. BHyTpeHHsIs
SHepPrys U SHTa/buMs. PaboTa pacimpeHus.
AHanuThuyecKre BbIpakKeHUs [epBOro 3akoHa.
YpaBHeHUe TIepBOro 3aKoHa TepMOJUHAMUKH J1J1s
CTaLMOHAPHOI' 0 MOTOKa Macchl. CBOMCTBA SHTa/bINUH,
ee (r3nueckuii cmbic. TernaoeMKOCTb ra30B
(TOHsITHE TeIJI0EMKOCTH, MacCoBasi, MOJIbHas,
00beMHast TeTI0EMKOCTH, CBSI3b MeXX/Ty HUMU).
V3oxopHasi 1 n306apHasi Ternji0eMKOCTH.
MonekyasipHO-KUHeTHUUeCKasi U KBaHTOBas TEOPUU
TeII0eMKOCTH ra3oB. VICTUHHas U cpefHss
TEN/I0eMKOCTH.

WccnenoBaHue
TepMOJMHAMUYEeCKUX
MPOLIECCOB U/lea/TbHBIX
ra3os.

[MopsiioK uccefioBaHMsl TEPMOAUHAMUUECKHUX
niporieccoB. V30xopHbIii Tiporiecc. M300apHbiii
riporjecc. Vi3oTepmuueckuii riporjecc. ArabaTHbIN
niponecc. [TonuTpomnHble NpoLeccsl.

BTopoii 3akoH
TepMOJUHAMUKU.
[uKBL.

OCHOBHBIe 110J/10KeHKs] BTOPOTr'o 3aKoHa. Kpyrosslie
TepMOANHAMUUECKHe TIPOL[eCChl, WIH I[UK/IbL.
Tepmuueckuii KO3 PUIMEHT M0JIe3HOT0 /1eHCTBUS.
[Tpsimoii obpatumebiii 1k KapHo. Teopema KapHo.
O0006111eHHBIH (pereHepaTHBHBIN) LUK/ KapHo.
Tsauarpamma u ee cBoicTBa. TepMoArHaAMUUYECKe
1[UKJIbI B Ts-auarpamme. CeoiicTBa 00paTUMBIX U
HEOOpaTUMBIX I[UK/IOB. VI3MeHeHHe SHTPOIHMHU B HUX.
[TpuHILMIT BO3pacTaHUsl SHTPONUM U (PU3UUeCKUI
CMBIC/T BTOPOT'O 3aKOHA TePMOJMHAMUKH.

Cemectp Ne 3

Ne

Tema

KpaTKOE coaepKaHue

da30Bble nepexo/bl.

TepmoarHaMHUUeCKre CBOMCTBA PeasibHbIX ra30B.
da3o0Bble nepexofbl. Touku azoBoro nepexoga. Pv-
puarpamma.®asosas P, T-guarpamma. Y cioBust
dazoBoro paBHoBecus1. [TpaBusio a3 'nb6ca.
YpaBHeHue MeHzesneeBa - Kyiay3uyca. YpaBHeHUst
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COCTOSIHUA peasibHbIX ra3oB. YpaBHeHue BaH-ziep-
Baasnbca u ero ananus.

Uccnenosanue
TepMOJAVUHAMUYeCKHX
TMPOLIECCOB peabHbIX
ra3os.

P,v-varpamma BO/ISTHOTO Tapa. Y/ ie/IbHbIl 00beM,
SHTa/ILIUSA U SHTPOMUS BOJbI, BJIAYKHOT'0, CYXOT'0
HaCBIILeHHOI0 ¥ TIeperpeToro napa.
CeepxkpuThyeckasi 06/1aCTb COCTOSIHUS T1apa.
TabuLIbI TEPMOIMHAMHUECKUX CBOWCTB BO/IbI
BO/ISIHOT O T1apa, pyrux BewecTs. T,s - fuarpamma u
h,s - fuarpamma a5 BogsiHoro napa. [Topsimok
pacyeTa TepMOJAUHAMUYECKHX MPOLeCCOB PeasbHOro
rasa. M130xopHbIii, 1300apHbIi, N30TEPMUUECKUN 1
asiriabaTHBIN TTPOIECCHI.

Teopus MoToKa.

YpaBHeHue | 3aKk0Ha TepMOJMHAMUKH /1J1s1 TIOTOKa.
Comnia u suddy3opsl. McTeueHue uepes cysKaroljeecs
corto. ['paduk 3aBUCMMOCTH MacCOBOTO pacxoja OT
OTHOILIeHHsI [IaB/IeHusI ra3a K JaB/IeHHIO Cpe/ibl.
OddexT camoTopmoskeHusi. CKOPOCTh 3BYKa.
VcTeueHne ¢ yueToM HeOOPaTUMOCTH.
KosddurmenTs ckopocty v pacxoza. ddexT
[xoyng-Tomncona. IpoccenvpoBaHue peanbHbIX
ra3oB. VicreueHue yepe3 KOMOMHUPOBAaHHOE COTLIO
JlaBass.

BriaxkHbIi1 BO3AYX.

AOGcosoTHasI ¥ OTHOCUTE TbHAS B/IAKHOCTh BJIAYKHOTO
Bo3zyxa. Biarocogepykanue. TemnepaTypa TOUKU
pochl. PacueT TepMOMHAMUUYECKUX CBOMCTB
B/IQXKHOT0 Bo3zayxa. H,d-aquarpamma Bia)KHOTO
BO3/lyxa. TepMoAMHaMUYeCKye TIPOLeCChl C BaXKHBIM
BO3/LYXOM.

Cemectp Ne 4

Ne

Tema

Kpartkoe coaep:xanue

Lluk/ibl KOMIIPECCOpoB.

Kommnpeccopsl. Turnsl komripeccopoB. PaboTta
OJIHOCTyIeH4aToro koMmrmpeccopa. TeopeTuueckas
Juarpamma OZHOCTYIIeHUaTOro KOMIIpeccopa.
[Juarpamma feliCTBUTENBHOTO LMK/a. [Iporeccer B
peaslbHOM LiMKJ/le Komnpeccopa. OTHOCUTe/bHBIN
BHyTpeHHuM KIIJI kommnpeccopa. ukn
MHOI'OCTYIIeHYaTOro

KOMIIpeccopa.

TernyiocunoBele ra3oBble
LIMK/IBI.

[MpuHLMI JefcTBUS U KlacCU(pUKALUS ABUTaTesiei
BHYTpPeHHero cropanus. IHANKaToOpHas [uarpaMmma u
L[KJI TIOPILIHEBOT'O IBUTaTeNs

BHYTpPeHHero cropanus. LIuk/ibl ¢ MoBOIOM Teria
TIpY TIOCTOSIHHOM 00beMe, TP TMOCTOSTHHOM [laB/IeHU!
Y CMellaHHbIM TtoABoAoM Teria. KITI nukioB u ux
TepMOJAUHAMUUeCKUW aHanu3. [IpuHIunuansHas
cxema ra3oTypOUHHOMN ycTaHOBKU. LUK
ra30TypOMHHON yCTaHOBKHU C TIOABO/OM Terljia Mpu
NOCTOSIHHOM JaBneHun. Tepmuueckun KIT/T
W/lea/IbHOTO LMK/Ia. PereHepariysi, MHOrOCTyIieHYaToe
CoKaTue.
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PaboTocriocobHOCTh
TepMOMHAMHUECKOi
CHACTEMBI

MakcumareHast mosie3Hasi pabota. Okceprusi. [Torepst
5KCepruy B HeoOpaTHUMBbIX Mpoljeccax.

TenocuoBbie NapoBbie
LIMKJIbI

Lvkn KapHo Ha Bia)xHOM TM1ape. [IpyuHLunuanbpHas
cxeMa MapoTypOuHHON ycTaHOBKU. [Ink/1 PeHKWHa.
N300paxkenue 1ykia PenkuHa B p,v-u T,s
nuarpammax. Tepmuueckuy KITJI tpikna. BausiHue
Hayva/bHbIX M KOHEUYHbIX TlapaMeTpOB I1apa Ha
tepmuueckuii KI1/I uukna. Heobpatumoe
pacivpeHue Tapa B TypouHe. TerioBoii u
SHepreTUUeCKUi OaaHChl TApOTYPOUHHOM
ycTaHOBKH. LIMK/I 1 cxema napoTypOuHHOM
YCTaHOBKHU CO BTOPUUHBIM MeperpeBoM mnapa.
N3o06paxkenue nykia B T,s- ¥ h,s-auarpammax. KIT/J
LMK/1a. PereHepaTUBHBIN NOJOTPEB MUATATETbHON
Bozbl. Tepmuueckuii KIT/1 pereHepaTUBHOTO LUK/IA.
BunHapHbIl 1IMK/T Ha IpUMepe Napora3oBou
ycraHoBKU. KoMOMHMpOBaHHas BeIpaboTKa
3JIEKTPO3HEPTUU U

teria. TeriodukalioHHble cxeMbl. OOlIe CBeieHust
0 MeTo/lax aHamu3a 3PpGeKTUBHOCTU LIUK/IOB. MeTo/IbI
cpaBHeHust TepMuuecKux KIT/1 oOpaTUMBIX [IUKIOB.
MeTo/ K03 PUIIMEHTOB TI0J/Ie3HOTO /IeHCTBYS B
aHasmM3e HeobpaTUMBIX LIUK/IOB. JKCePreTUUeCKui
METOZ, pacueTa 1oTepb paboTOCIIOCOOHOCTH.

XonoaunbHble LUKIIbI

OcCHOBHBIEe TIOHSTHSI 0 paboTe X0JI0AUTbHBIX
yctaHoBOK. O6patHbii 11k KapHo. X0/10/{U/IbHbIH
Ko3(duiyenT. IIpuHIMNIHaIbHas cXemMa U LUK
BO3/1yLLIHOW XO0JIOZAW/IbHOW yCTaHOBKH.
[MpuHLMNUAaIbHAs cXeMa U LUK
MapOKOMITPECCUOHHOM X0JIOIU/IbHOW YCTaHOBKHU.

4.3 IlepeueHb J1aGOpaTOPHBIX PadoT

Cemectp Ne 2

. Ko/1-Bo akajeMu4ecKHx
Ne HaumeHoBaHue 1a00paTOpHON PadoThI
JacoB
1 OnpegeneHre W300apHOM TETIIOEMKOCTH BO3/IyXa 4
MIPU aTMOC(ePHOM JIaB/IeHUM.
VccnenoBanue agrabaTHOro miporiecca
2 OJJHOPOZIHOTO Ta3a C MOMOIIIbIO TalJTHI] 4
TepPMO/IMHAMUYECKHX CBOWCTB ra3oB.
VccnemoBanue aiabaTHOTO MpoIiecca ra3oBOM
3 CMeCH C TTOMOIIIbIO TabJUL] TEpPMOJUHAMUUECKUX 4
CBOMCTB I'a30B.
4 Wccnenoanue 3¢hdeKTUBHOCTH 0O0paTUMOTO 4
TETIJIOBOTO 1TUKJIa
Cemectp Ne 3
| Ne HaumeHoBaHue /1a00paTOPHOI PadoThI | Ko/-Bo akajieMHUIecKnx
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4acoB

W30TepMuueckoe cxkaTue yryieKUc/Ioro rasa.

1 2
Mopenuposanve Ha OBM ombita T. OHAproCa.

5 WccnenoBane KpUBOM HaChIIEHUsS] BOBI - 4
BOJZISIHOT'O TTapa.

3 WccnenoBaHve M30XOPHOTO HarpeBaHUsI BOJbI - 4
BO/ISTHOTO Tlapa TIPU V VKP U NIPU V> VKP
WccnenoBanuve TepMojuHaMUUeCKUX TIPOLIECCOB

4 peasibHbIX T'a30B C MPUMEHEHHEM Ta0JTHI] 2
Terna0(r3UUeCcKUX CBOUCTB.

5 VccnenoBanue Tiporiecca ajuabaTHOro UCTeUeHust 4
BO3/lyXa uepe3 Cy’Karolleecsi COIo.

4.4 TlepeueHb NPAKTHYECKUX 3aHATHH

Cemectp Ne 2

. Ko/1-Bo akajieMmuuecKux
Ne Tembl NpaKTHUECKHUX (CeMHUHAPCKHX) 3aHATHI
4acoB
[TapameTpsl COCTOSIHUSA. 3aKOHBI ¥ ypaBHEHUE
1 COCTOSIHMS M/eabHbIX Ta30B. CMeCH HjiealbHbIX 4
rasos.
[TepBbiii 3aKOH TePMOJAWHAMUKU. TernnoeMKOCTb,
2 SHTa/bIUS U BHYTPEHHSIS1 SHEPrus UjeanbHbIX 4
ra3os.
3 TepMogrHaMuyeCcKue NpoLiecchbl C UaeaabHbIMU 4
rasamu
4 BTopoii 3aK0H TepMo/IMHaMUKU. ['a30Bbie LIUKIIbI. 4
Cemectp Ne 3
” Ko/1-Bo akajjeMu4ecKnx
No TeMbl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB
1 PeanbHble ra3bl. CBOMCTBA BO/bI M BOJSHOTO Mapa. 8
[Iporjecchl M3MeHeHUs ero COCTOSHUSI.
2 VcTeueHue 1 IpocceiMpoBaHue ra30B v MapoB. 6
3 OrnipefiesieHre apamMeTpopB BaXKHOTO BO37yXa 2
Cemectp Ne 4
. Ko/1-Bo akajeMu4ecKHx
Ne Tembl NIpaKTHUeCKUX (CeMHMHAPCKUX) 3aHATHI
4acoB
CpaBHeHHe LIUKJ/IOB OJHOCTYIIeHUaTOr0 C)KaTUsl B
KOMIIPeCCcope: U30TePMUUECKH, afitabaTHO U
1 TIOJIUTPOITHO. PelrieHre po6ieMbl MPeo/0/IeHus 4
TeMIIepaTypHOTO Tpejiesia ¥ ToA00p Yuca
CTyTIeHel CoKaTusl.
2 {MK/ibl ABUTaTe/Ield BHYTPEHHEr0 CrOpaHus. 4
3 MakcumManbHast Tiosie3Hasi pabota. DKceprus. 9
[ToTepst 5KCEpruK B HEOOPAaTUMBIX TMpOLIeCcax.
4 [ukn KapHo Ha BiakHoM mape. [k PenkuHa 0e3 4
rieperpesa rapa v C reperpeBoM rnapa.
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[ukn mnapoTypOMHHOMN YCTaHOBKY C BTOPUYHBIM
rieperpeBoM Iapa.

bunaphble 1uk/Ibl. LMK mapora3oBou yCTaHOBKH.

BivstHue napameTpoB Tapa Ha (G eKTUBHOCTh
LMK/1a PeHKMHa.

PEFEHepaTI/IBHbIe IQUKJIBI.

O N [ U

TennopuKalMOHHbIE [TUKJIBI.

10

BnusiHre HeoOpaTUMBIX TIOTEPh Ha 3(h(HEKTUBHOCTh
paboThl NMapOCHIOBBIX YCTAHOBOK.

11

]_[I/IK]ILI X0JIOAW/IBHBIX MalllkH.

N B~ NI NN NN

4.5 CamocTosTesTbHasA padora

Cemectp Ne 2

Koi-Bo akapeMuueckux

Ne Bupg CPC
4acoB
1 Harmvicanue otueTa 2
2 OdopmsieHre 0TYETOB 110 JTaOOPAaTOPHBIM U 10
NIPaKTUYEeCKUM paboTam
3 IToAroTOBKA K 3a4éTy 8
4 TecTrpoBaHue M0 pasfesam AUCLUIIINH 4

Cemectp Ne 3

Ne Buj CPC Ko/-Bo akajeMudecKHx
4acoB
1 Hanucanue otuera 2
9 OdopmiieHre 0TYETOB TI0 1TaOOPaTOPHBIM U 19
MTPAKTUYECKUM paboTam
3 [ToaroroBka K 5K3aMeHY 36
4 TecTrpoBaHue MO pasz/iesiamM JUCITUTIINH 3
Cemectp Ne 4
Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 Hanucanue otuera 5
2 IToAroTOBKa K 3K3aMeHy 36
3 TecTrpoBaHMe 110 pa3/esiaM JUCLUIIIMH 3

B xo/e mpoBezieHUsI 3aHSITUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/leyollIie UHTePaKTUBHbIe

MeTOo/[bl 00yUeHUs: pellleHre KelCOoB, MO3TOBOM IITYPM, AMCKYCCHS

5 IlepeueHb y4eOHO-MeTOJUUECKOT0 00ecriedeHUsl JUCLUTIMHBI

5.1 MeToanueckue yKa3aHUsA /1A 00yYarOIIUXCS 110 0CBOEHHIO JHUCLUILIMHBI

5.1.1 MeToauuecKne yKa3aHus /s 00y4aOUXCs M0 MPAKTHYECKUM 3aHATHIM

https://el.istu.edu/course/view.php?id=220

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4arIuxcs 1o J1abopaTopHbIM padoTam:
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https://el.istu.edu/course/view.php?id=220
5.1.3 MeToauueckue yKa3aHus /IS 00yUYaroIUXCA M0 CaMOCTOATeIbLHOM padoTe:
https://el.istu.edu/course/view.php?id=220

6 @DoHJ OLEHOUHBIX CPEACTB /ISl KOHTPOJIA TeKylleill ycrneBaeMOCTM W TPOBe/eHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITHHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyLero KOHTPOJIs
6.1.1 cemectp 2 | Tect

Omnucanue npoueypsl.

OHJIaliH TeCTHpOBaHHe

KpuTtepun oueHuBaHus.

aBTOMAaTHUeCKoe OIleHMBaHWe B 3IEKTPOHHOM pecypce, MpoxogHoi 6amt 60% MpaBUIbHBIX
OTBETOB

6.1.2 cemectp 2 | Pemienue 3agau

OmnucaHue npoueaypsbl.

pellleHHbIe 33/]aul CTY/IeHThI 3aTPYy’KaloT B 3/IeKTPOHHBIN pecypc
Kpurtepuu oneHUBaHus.

TIPaBWILHO pellieHHast 33/jaua - OT/INYHO

C HeOOIBIITUMHM HETOYHOCTSIMHU B PEIIIEHUH - XOPOIIIO
C rpyObIMU OIIMOKAaMH - YZIOBJIETBOPHUTETLHO
HerpaBU/IbHOE PellleHre -Hey10B/IeTBOPUTETbHO

6.1.3 cemectp 3 | Tect
Onucanue npoueaypsbl.
OHJIaliH TeCTHpOBaHHe
KpuTtepun oueHuBaHus.

aBTOMAaTHUeCKOe OIleHMBaHWe B 3IEKTPOHHOM pecypce, MpoxogHoi 6amt 60% mpaBUIbHBIX
OTBETOB

6.1.4 cemecTp 3 | Perienue 3agau

Omnucanue npoueaypsl.

pellieHHbIe 33/lJauM CTY/IeHThI 3arpy’KatoT B 3/IeKTPOHHBIN pecypc
KpuTepuu onjeHUBaHMUS.

OTJ/IMYHO - IPABW/IBHO pelIeHHds 3aa4d;
Xopomio -C HeOOJILIIIMMUA HETOUHOCTSIMU B pelieHnu;
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yIOBJIETBOPUTE/IBHO - PellleHre C rpyObIMy olMbKaMmu;
Hey/IOB/IETBOPUTE/TEHO -HEMPABUILHOE PeIleHHE.

6.1.5 cemectp 3 | IIncbMeHHBII OMIPOC

Omnucanue npoueaypsl.

OTBeTbI Ha BOMPOCKI CTY/I€HThI 3arPy’KatoT B 3/IEKTPOHHBIN pecypc
KpuTepuu onjeHUBaHMUS.

OTJIMYHO - HpaBI/IJIbeII‘;I OTBET Ha BCe BOIIPOCHI;
XO0pomuIo - OTBeT C HeOO/IBIINMU HETOYHOCTAMM;
YAOBJIETBOPUTEJ/IBHO - OTBET C FPY6BIMI/I OH_II/I6KaMI/I;
HEY0OBJIETBOPUTE/IEHO -HeraBHHbeIPI OTBeT.

6.1.6 cemecTp 4 | Pemnenue 3agau

OmnucaHue npoueaypsbl.

pellleHHbIe 3a/]aul CTY/IeHThI 3aTPYy’KaloT B 3/IeKTPOHHBIN pecypc
Kpurtepuu oneHUBaHus.

OTJINYHO - TIPAaBUJILHO PeIlleHHast 3a/1a4a;

XOPOIIIO -C HeOOJIBIIIMMY HETOUHOCTSIMH B PEIleHUH;
yI0BJIETBOPUTEJILHO - PellieHre C TPyObIMH OITMOKaMH;
HeY/IOBJIETBOPUTE/TLHO -HETPaBU/IbHOE PellieHHe.

6.1.7 cemectp 4 | Tect
Omnucanue npoueypsl.
OHJIaliH TeCTHpOBaHHe
KpuTtepun oueHuBaHus.

aBTOMAaTHUeCKoe OIleHMBaHWe B 3IEKTPOHHOM pecypce, MpoxogHoi 6amt 60% MpaBUIbHBIX
OTBETOB

6.1.8 cemecTp 4 | Y cTHBIN onIpoc

Omnucanue npoueaypsl.

CTYJIeHT yCTHO OTBeYaeT Ha MOCTaB/IeHHbIE BOMPOCHI
Kpurepum orjeHuBaHusl.

OTJIMYHO - HpaBI/IJIbeII‘;I OTBET Ha BCe BOIIPOCHI;
XO0po1Io - OTBeT C HeOO/IBIINMU HETOUYHOCTAMM;
YAOBJIETBOPUTEJ/IBHO - OTBET C FPY6BIMI/I OH_II/I6KaMI/I;
HEYOBJIETBOPUTE/IEHO -HeraBHHbeIPI OTBeT.

6.2 OueHouHbIe Cpe/ICTBA /I/If1 MPOBe/[eHHs TPOMEe)XyTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OL€EHMBAHUA WH/JUKATOPOB [OCTIDIKEHUS
KOMIIeTeHI[UHM B PaMKaxX MPOMe)XyTOUHOM aTTecTaluu
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CpeactBa

(MmeToabBI)
NupukaTop JoCcTHXXKeHMs
KoMIeTeHIuH Kpurepumn onjeHnBanus OLleHMBAHHUsA
NMPOMe)XyTOUHOM
arrecranuu
OIIK OC-3.2 HeMoHCTpUpyeT 3HaHHe 3aKOHOB | BeinosiHeHne
COXpaHeHHs1 W TIpeBpallleHUs] SHepruy, | IpakTUUeCKux U
TePMOJAUHAMUUECKUX  TPOLIeCCOB U | CAMOCTOSITE/IbHBIX
L[UK/IOB MMpeoOpa30oBaHKsI SHEPTUH, YMeeT | paboT,
TPOBO/IUTb TePMOAMHAMUUECKHUN aHa/iu3 | opopMieHre u
LIMKJIOB TeTUIOTeXHUYEeCKUX 3aimTa
YCTaHOBOK Y CHCTEM Ha Hjlea/lbHOM rase. | labopaToOpHbBIX
pabor,
TeCTUpOBaHUe.
OIIK OC-3.5 HeMoHCTpUpyeT 3HaHHe 3aKOHOB | BrinosiHeHne
COXpaHeHUsi W TIpeBpallleHWss SHEepruM | MpakTUUeCKux U
TIPUMEHUTEe/TbHO K cucTeMaMm CaMOCTOSITe/IbHBIX
repefjaud ¥ TpaHC(OpMAI[UM TeTUIOTHI, | paboT,
KaJlopryeckKue CBOMCTBA BellecTB | opopmieHre u
TIPUMEHUTEeTbHO K pabounm 3aluTa
Tenam TeTIOCUJIOBBIX YCTaHOBOK, | JJabOpaTOPHBIX
TepMOJUHAMUUecKre niporieccs | pabor,
npeoOpa30BaHusi SHEPTHH, TIPOTEKAIOIIUX | TECTUPOBAHME,
B yCTHOE
TeTI0TeEXHUYECKUX yCTaHOBKax u | cobeceoBaHMe 110
CUCTeMaxX Ha peanbHOM Tra3e; yMeeT | 3K3aMeHalMOHHbIM
TM0/Ib30BaThCsl [UarpaMMaMH  peasibHOTO | OueTam.
rasa il BBITIOJTHEHUST
TeTI0TEXHUYECKUX pacueToB C
orpejie/ieHHeM pabouMx XapaKTePUCTHK
TeTI0TeXHUYECKHUX YCTAaHOBOK M CHUCTEM
Ha peaJibHOM rase.
OIIK OC-3.9 HeMmoHCTpUpyeT 3HaHHe 3aKOHOB | BrirosiHeHue
COXpaHeHUsi W TIpeBpallleHUsl SHEepruH, | MpakKTUUeCKUuxX U
TePMOJAUHAMUUECKUX  TPOLIeCCOB U | CAMOCTOSITE/IbHBIX
LIMKJIOB, OCYI1IeCTB/ISIEMBIX B | pabor,
TeTI0TeXHUYECKUX yCTaHOBKax Y | TeCTUPOBaHMe,
cucTeMaX Ha peaslbHbIX PabOUMX Tenax, a | yCTHOe
TaKxe cobecezioBaHue TI0
yMeHHe TIPOBOJUTh TePMOJMHAMHUYECKUH | 5K3aMeHalOHHbIM
aHa/IN3 3TUX LIUKJIOB. OuneTam.
OIIK OC-4.1 JeMoHCTpUpyeT 3HaHUe MeTOoZ0B | BrirosiHeHue,
v3MepeHusi  KaJOpUuecKWx  CBOMCTB | OpOpMIIeHHe u
Bell[eCTB B TEIJIOCHU/IOBbIX YCTAaHOBKAX, B | 3alljuTa
KOTOpBIX pabouee Tel0 TIOAUMHSETCS | TaOOPaTOPHBIX
3aKOHaM W/lea/lbHOTO Ta3a; TIPOBOAMT | pabor.
TeNI0TeEXHUYECKHEe U3MEepEHMUS.
OIIK OC-4.3 HJeMoHCTpUpyeT 3HaHUe MeTOoZ0B | BeirosiHeHue,
v3MepeHusi  KaJOpUuecKWx  CBOMCTB | opopMIIeHHe u
Bell[eCTB B TEIJIOCHU/IOBBIX YCTAaHOBKAX, B | 3all[UTa
KOTOpbIX pabouee Teyio TOJUMHsIETCS | JabopaTOPHBIX
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pabounx

3aKOHaM peajibHOTO ra3a, a TaKXke B
MalllMHax, paboTalImMX Ha peabHbIX
Tesax;

TETJIOTEXHUUECKHe U3MEePEeHUs.

pabor.

IIPOBOJUT

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM! aTTecTaliu

6.2.2.1 Cemectp 2, TumnosBble OLeHOYHBIE CPeCTBA /ISl IPOBe/JjeHUs 3aueTa 1o

JUCIUILUTHHE

6.2.2.1.1 Onucanue npoueaypsl

CTyZeHT yCTHO OTBeYaeT 3K3aMeHaTOpy Ha BOTIPOC:
1.0OCcHOBHBIE NTapaMeTphbl COCTOSIHUS. Y PaBHEHHe COCTOSTHUS U/1ea/IbHOTO ra3a.

2. BHyTpeHHss 5Heprus. JHTa/bIUA. JHTPOMNUS.

3. OnpefienieHue TeTUIOTHI (q) ¥ pabOThI TepMOAMHAMUUeCKo# cucteMsl (1). Buabl pabor.
Pabouas guarpamma M TeryioBasi juarpamma. Pasmeprocts q u L
4. CyiHocTb, (OpMyJIMPOBKA 1 aHaNUTUUecKas 3anuck [lepeoro u Broporo 3akoHOB

TePMO/TUHAMUKH [IJIs1 U/lealbHbIX U peabHbIX pab
5. TennoeMKoCTb. YpaBHeHUe Maiiepa.

OUMX TeJl.

6. OCHOBHBIE TePMOJTHAMHUECKHe TIpoLiecchl. M1300pa’keHre TpaeKTOPHiA TIPOLIECCOB B

P,v —u T,s- auarpammax. Onpenenenue q, lv, Ah

, As 71 WjleaTbHbIX ra30B.

7. VicciejoBaHme MOIMTPOITHOTO Tipotiecca. V306pakeHre MOMTPOMNHBIX MPOL[ECCOB U UX

rpymnm Ha PV- u TS- guarpammax.

8. TepmoanHamuueckre 1UKibl. OneHka ux 3¢ ¢dektuBHocTH. Tepmuueckuii KIT/I 1jukna u

XOJIOJUIbHBINA KOPOULMEHT.
9. lukn KapHo /14 uzieaqbHOro rasa, ero TepMuy

eckuu KII/I.

10. T'a3oBble LUK/l Onpegenenve TepMuueckoro KIT/I ra3oBbIX L[UK/IOB ¥ CPAaBHEHHE C
MaKCHMa/IbHO BO3MOXXHSIM B JaHHOM WHTEepBasie TemMreparyp.

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

3auTreHo

He 3auTeHo

eC/IM Ha 3ayeTe [0 TeXHUUeCKOU
TepMO/IJMHaMUKe 00yuaroIuiics oKasasn
JIOCTaTOYHO I7Ty0OK1e TeopeTHUecKre 3HaHUS
3aKOHOB COXpaHeHUs U TpeBpalleHust
JHEPruH, pacCMaTpHUBasi B KauecTBe pabouero

TeJsia WJeasbHbIN ra3 u peiui 3a/jauy.

€C/IM Ha 3a4eTe M0 TeXHUYeCKOn
TepMO/[MHaMUKe 00yuaroIuiics He rokasasl
3HaHMS 3aKOHOB COXPaHeHUs U NpeBpallieHus,
paccMaTpuBasi B KauecTBe pabouero tena
W/lea/bHbIN a3 SHePruu U He peLLIus 3afiauy.

6.2.2.2 CemecTtp 3, TunoBbie OL[eHOUHbIE CPeACTBA /I IPOBe/jeHHsI SK3aMeHa 110

AVCLMILIHE
6.2.2.2.1 OnucaHue npoueaypsl

CrygeHT 110 BEIOpDAaHHOMY 3K3aMeHal[MOHHOMY Ou
3a7lauy ¥ 3aTeM YCTHO OTBeYaeT SK3aMeHaTopy.:

JIETY 3allMCBIBAET OTBETHLI Ha BOIIPOCHI, PeIlaeT

1. PeanbHbIe Ta3bl U UX OTIMYMS OT naeajabHbIX. PT — AvarpaMma.

2. OnbIT OHproca. Kputrueckas Touka.
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3. ¥YpaBnenune Kiaysuyca-Knaneipona.
4. YpaBHeHue Ban-znep-Baanbca.

5. IIponecc nmapoo6pa3zosanwus P,v- T,s-, P,T- u h,s- nuarpammax. Kputrnueckue napameTpsl
BO/IbI M BOJIsTHOTO Tiapa. Teryiota mapoobpa3oBaHusi.
6. TepmogrHaMHUUeCcKue NpOLeCChl peaJbHOro rasa.

7. Bia)KHbIi1 BO3AyX.

8. McTeueHue yjeanbHOrO ra3a uyepes cyxkaroljeecst COIUIO.
9. creueHye njeanbHOrO rasa uepe3 KOMOMHUPOBAHHOeE COILIO (corio JlaBas).
10. JpoccenvpoBaHue ra3os 1 Napos.

IIpvimep 3agaHus:

OK3aMeHaIMoHHbIN Omtet Ne 1
ITo pucupnvHe: TexHWueckasi TepMOJAVMHAMUKA
ITpoduns: CoBpeMHHbIE TEXHOJOTUU U MHXUHUPHHT B TETI/IOIHEPreTHUKe

1. ®a3oBbie nepexoabl. P, T- u P,v- iuarpammsl peasibHOTO BelljecTBa. [IpaBusio ¢a3

T'ubbca.

2. h,s — quarpamma. OrnipeiesieHue TTapaMeTpoB pabouero Tesa ¢ moMoleko h,s —

AvuarpaMMBbI.

3. 3agaua: HaliTi KOMMuecTBO TeIyIOThbl, HeOOXOUMOe [I/Isl HarpeBaHUsl 5 KI' CyXOTo
BogsHOro napa rpu P = 1 MIla mo temnepatypsi t = 500 OC. [Tok3aTh TpaeKTOpHIO
ripoiiecca rpaduyecku Ha P,v- T,s — h,s auarpammax._

6.2.2.2.2 Kpurepum orjeHUBaHUA

3HaHUs 3aKOHOB
COXpaHeHUst U
ripeBpalleHust
9HEepPruu U pelna
3ajauy.

3HaHUs 3aKOHOB
COXpaHeHus U
TipeBpalleHUst
SHEepruu U He
3HauMUTe/bHbIe
3aTpy/AHEeHUs B

pellieHrH 3a/lauHu.

3HaHUs 3aKOHOB
COXpaHeHHus U
ripeBpalleHust
SHEepruu u
3HauUTe/bHbIe
3aTpyAHeHUs B
pellieHrH 3a/IauH.

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBiieTBopuTe/1bHO
Ecmm Ha 5k3amene | Ecym Ha sk3ameHe | Ecsiv Ha sk3ameHe o | Eciv Ha 3K3aMeHe 110
M0 AUCLIUTTHHE M0 IUCLUTTHHE JUCLIATUTAHE JTAHHOUW [UCLIUTITHE
oOyuaroruicst oOyuaroruics oOyyJarorumics oOyuaromuiicst He
ToKasa’i TroKasa’i ToKasas He ToKa3aJl 3HaHWs 3aKOHOB
JOCTaTOYHO JOCTaTOYHO JOCTaTOYHO COXpaHEeHUs U
ryiybokue rirybokue riybokue TIpeBpaIl[eHUs] SHePTUH
TeopeTUJYecKre TeopeTHYeCcKue TeopeTHYecKue Y He pelIw 3a/auy.

6.2.2.3 Cemectp 4, TunoBsble oLieHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110

JUCIUIUTHHE

6.2.2.3.1 Onucanue npoueaypol

CTyeHT 110 BEIOpDAaHHOMY 3K3aMeHaAI[MOHHOMY OWJIEeTY 3aITUChIBAeT OTBETHI HA BOTIPOCHI, PEIIlaeT
3a/lauy U 3aTeM YCTHO OTBeuaeT 3K3aMeHaTopy:
1.Komripeccopsl ¥ KX OCHOBHBIE THUIIBL.
2. CpaBHeHUe LIMKJIOB TOPIIHEBbIX KoMIipeccopoB B PV —u TS- nuarpammax: c
W30TePMHUUECKUM, afitadaTHBIM U MIOTUTPOITHBIM CKaTUEM.
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3. MHoroctyneHuaroe ckatve (KOMIIPeCccop).

4. Uukinel fBuraresnieit BHyTpeHHero cropanus ([IBC) TornvBa v ux tunsl. IHAWKaTOpHas
JiyarpamMma peasibHbIX IPOLIeCCoB, npoTekarmux B IBC.

5. Ilukn ra3oTypbunHbiX yctaHoBOK (I'TY). Liukn I'TY 6e3 pereHepaiiyu € TIOJBO/IOM TeI/IOThHI
ripu P=const. AHanu3 pere”eparuBHoro uukiaa I'TY npu P=const.

6. MakcuMarbHasi osie3Hast pabora T.J. CUCTeMbl. JKCeprusi U paboToCrocoOHOCTh CUCTEMBI.
7.IloTepst pabOTOCTIOCOOHOCTH T.JI. CCTEMBI BC/IeICTBHE HeOOPaTUMOCTH TePMOJMHAMUUECKHX
riporieccoB. YpaBHeHue ['ton-CTo0BbI.

8. Lukn Kapno pya ITTY, ero npenmyiectsa U Hegocratku. KII/ mykiia.

9. Lukn I[ITY PeHnkuHa.

10. vk ITTY ¢ npomexxyTouneiM neperpesoM napa. KII/J nukia.

11. PerenepatuBHblii uki I1TY. Tepmuueckuii KI1/1 nykina.

12. Brusinve Ha Tepmudeckuii KIT/ TITY mapameTpoB napa niepef TypOvHOM U 1TapaMeTpoB
rapa rnepez, KOHeHCaTOpOM.

13. brHapHBIV LJMK/ Mapora3oBoy yCTaHOBKU. [IpuHIMNuanpHas cxema. TepMuueckui K.I1.J,.
14.Terodukaimonnbie UkAbl. TOL. KoadduimeHT ucnosib3oBaHus Tera.

15.06parHsbIii 1jpk KapHo ero xomogumbHbIN K03 UIeHT.

16. Bo3pyiiHas KoMIpecCHOHHas X0J10uabHas ycrtaHoBka (BKXY). [IpuHimnuansHas cxeMa.
LIk ¥ X0M0AUIbHBIA KO3 @ULIMeHT ycTaHOBKU. [locTOMHCTBA U HeJocTaTKu BKXY.

17. TlapoBas xosioaunbHas ycraHoBka (I1XY). [IpuHuunuanbHas cxeMa, LUK/, X0J0AW/IbHbIN
K03 duieHT, ocTOMHCTBA U HegocTaTku [1XY. M300pakeHue 1ukiaa Ha h,s- u Ts-
JvarpaMmax.

IIpumMep 3agaHud:

OK3aMeHaLMOHHbIH oumer Ne 1

[To puctunivHe: TexHUYecKas TepMOAUHAMUKA

[Tpoduns: CoBpeMHHbIE TEXHOOTUM U UHXXUHUPHHT B TEIJIOSHEPreTUKe

1. IIuk/1 MHOrOCTyrnieH4aToro KoMrpeccopa.

2. llukn KapHo Ha HaChIIIIeHHOM TIape, ero mpeuMylecTBa v HefocTaTku. KIT1/] paboTsr
yuksa. [IpuHIUNManbHas TeryioBasi TeXHOJIOTUUecKasi cxema. M3obpaxkeHue 1[UK/Ia

Ha P,v- T,s- u h,s- uarpammax.

3. 3agayva:

[MapoTyp6uHHast ycTaHOBKA paboTaeT 1o LMKy PeHKWHa MpU CIeyIOIUX TlapaMmeTpax
napa: repe TypouHotii sapnenve 10 MIla u Temneparypa 536 oC U iaB/ieHHUH B KOH/IeHCAaTOpe
40 rlla. Orpegenute paboTy TypOMHBI Y MIUTATELHOTO HACOCA, @ TAK)KE TEPMHUUECKUI
KII/I nuksa ¢ yuetom u 6e3 yueta paboThl HACOCAa U OTHOCUTE/TbHYIO Pa3HOCTb 3TuxX KIT/I.
IMpeacraBuTh 1UKAbLI B T,s — 1 h,s — iuarpammax._

6.2.2.3.2 Kpurepuu orjeHUBaHuA

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBiieTBopuTe/1bHO
Ecmm Ha k3amene | Ecmu Ha 9k3ameHe | Ecsiv Ha sk3ameHe o |  Eciu Ha 3K3aMeHe 110
M0 JUCLIUTUTUHE M0 TUCLIUTUTUHE JVCLIUTITHE JAHHOW [TUCLIUTIMHE
oOyuaroruicst oOyuaroruics oOyyarorumics oOyuaromuiicst He
TIoKasarn ToKasarn TI0Ka3an He TI0Ka3as 3HaHWs 3aKOHOB
JOCTaTOYHO JOCTaTOYHO JOCTaTOYHO COXpaHEeHUs U
riiybokue riybokue riybokue TIpeBpaIl|eHUs SHePTUH
TeopeTU4YeCcKre TeopeTHYeCcKue TeopeTHYecKue Y He pelIns 3aJauy.
3HaHUsI 3aKOHOB 3HaHMs 3aKOHOB 3HaHUSI 3aKOHOB
COXpaHeHUs U COXpaHEeHWUs U COXpaHeHUs U
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ripeBpalleHust TripeBpalljeHUst TIpeBpaIleHust
SHEPTyU U peLIu SHEPruM U He SHEPTUU U
3aziauy. 3HAUUTe/IbHbIe 3HAUUTE/TbHBIE
3aTpy/AHeHUs B 3aTpy/iIHeHUs B
pellieHrH 3a/lauHu. pelleHrH 3a/1auM.

7 OcHOBHas y4yeOHasA MTepaTypa

1. Kupunmua B. A. TexHudeckasi TepMo/IliHaMUKA : YUeOHUK /I/1s1 By30B 10 HarlpaB/IeHUIO
noarotoBku 140100 "TennosHepretrka" / B. A. Kupunnun, B. B. Cerues, A. E. [leinamuH,
2008. - 495.

2. COOpHUK 3a/1a4 110 TEXHUYEeCKOW TepMOAMHAMUKeE : yueOHOe 1mocobue /151 CTYZeHTOB By30B /
T. H. AuapuanoBa [u ap.], 2006. - 351.

3. I'epacumoBa H. 1. TexHnueckasi TepMoHaMHUKa : yue6Hoe rocobue / H. I1. I'epacumoga,
2024. - 259.

8 lonmostHUTe/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. TeopeTrueckre OCHOBBI TEIJIOTEXHUKU. TepMOAMHaMUUYeCKre MPOLeCChl peabHbIX Ta30B.
O6patuMblii 1IUKT PeHKHHA : MeToANUeCKHe YKa3aHus 110 BBITIOJTHEHHUIO TIPAaKTUUeCKUX 3a/laHuM,
PI'P u CPC pnia cietanbHocTel: 140101 - TeryioBele snektpuueckue cranumu (OCT), 140104 -
ripoMmbiliieHHast 3HepreTyka (T3D) / UpkyT. roc. TexH. yH-T, 2008. - 31.

2. TeopeTrueckyie 0CHOBBI TelyIoTeXHUKU / VIpKyT. roc. TexH. yH-T; cocT. H. I1. I'epacumoBa, M.
b. Pynenko. Y. 1 : TexHuueckasi TepMOJHMHaMUKa, pa3j. "Kpyrosbie npoLecchbl Wi LUK/IbI" :
MeTOANUYEeCKHe YKa3aHUs 110 BBITIOJTHEHHUIO TIPAaKTUUeCKUX 3a/laHuM, JabopaTopHbie paboThl U
CPC gns cnetmanbHocTerd 140101 "TemnsioBble s/ieKTprueckue ctaHiiyu' ..., 2007. - 38.

3. AnekcanzipoB Asekceii AnekcaHipoBuu. Tabmuiibl TeryioGpu3ndeckux CBONUCTB BOJBI U
BO/ISTHOTO T1apa : CripaBOYHMK: Tabs1. paccunTaHbl 10 ypaBHeHUsIM MexxyHap. accorj. 1o
CBOWCTBaM BOZbI U BOJISIHOTO T1apa U pek. ['oc. ciy»k60i cranaapt. cripas. gaHHbix: [[CCC/I P-
776-98 / Anekceli AnekcaHzipoBrud Anekcadgpos, bopuc AdanaceeBuy I'puropees, 1999. - 158.

4. PuBkuH C. JI. TepmogrHaMuyeckye CBOMCTBA ra3os : cripaBoyHuK / C. JI. PuBkuH, 1987. -
286.

9 Pecypcol cetu VIHTEepHeT
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2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bI JAHHBIX
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2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBLIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacIpoCTpaHsieMbIX CHeHA/TM3MPOBAHHBIX MPOrPAaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

12 MaTepI/IaJIbHO-TeXHI/I‘—IeCKOE obecrneuenue AUCIUITI/ITMHBI

18



1. YuebHbiii crenp "ViccnenoBanue aauabaTHOTO UCTEUEHUS uepe3 CysKarolee Coruio”

2. YcraHoBKa "VcciiejoBaHye KpYBOW HaChIleHUs] BOASHOTO Mapa NP BICOKUX [laB/IeHUsAX "

3. YcraHoBKa "VcciefoBaHue mmpoliecca U30XOpPHOIO HarpeBa BOZbI U BOZSAHOIO rapa”

4. YueOHbIii cteHs "Oripe/ie/ieHre TETVIOEMKOCTH BO3yxa"

19



