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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT

Bepcusa: AAAAAATpOmw Kog: 000197775



1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

[{enmpr0 OCBOCHMS TUCIMIUIMHBI TepMoIuHaMUKa SIBISIETCS JOCTHXKEHHE CIIEAYFOIINX

pesynbratoB ocBoeHusA(PO):

N

Hudp

Pe3yabTar 00yueHust

B-3(OIIK-1.3)

Brnagers HaBbIkaMu peleHus 3a7a4 MEXaHHUKH,
TEPMOJAMHAMUKH, JIEKTPOJUHAMUKY, KBAHTOBOIN (PU3UKU

3-4(OTK-2.1)

3HaTh, KaK IPUMEHUTHh OCHOBHBIC 3aKOHBI TEPMOJMHAMUKH JIJIS
OLIEHKHU DHEPTeTHYECKUX BEIIMYMH MIPU UCCIIEIOBAHUN paboyuero
nporecca

V-2(OIK-2.1)

YMeTh NPUMEHSITh OCHOBHBIEC 3aKOHBI TEPMOTUHAMUKH IS
OLIEHKHU DHEPTeTHYECKUX BEJIMYHMH MIPU UCCIIEIOBAHUN pab0oUero
nporecca

B-2(OIIK-2.1)

Bramers 3HaHUSAMU HEOOXOMMMBIMH JIJIS1 PEIICHUS 3a1a4
TEPMOJIMHAMHKH B 00J1aCTH OOIIEHHKECHEPHBIX TUCIUIUINH

B-3(OIIK-2.1)

Bramers 3HaHUSAMU HEOOXOMMMBIMH JIJIS1 PEIICHUS 3a1a4
TEIUTOTIEPEIaur B 00JIaCTH OOIIEUHKEHEPHBIX JUCITUTUTHH

3-1(OTIK-2.2)

3HaTh OCHOBHBIC 3aKOHBI TEPMOTUHAMUKH U METOJIBI
OTIpE/ICIICHUS TAPaMETPOB COCTOSIHUS paboUero Tena

V-1(OIIK-2.2)

YMeTh NPUMEHSITh OCHOBHBIC 3aKOHBI TEPMOJJMTHAMUKH TIPU
pacdere mapaMeTpOB COCTOSIHHS Pabovero Tena

B-1(OIIK-2.2)

Brnaners HaBbIKaMu pacdeTa TePMOAMHAMUYECKHUX
XapaKTepUCTUK Pabovero Tena

3-4(OTIK-2.3)

3HaTh OCHOBHBIE 3aKOHBI TEPMOAMHAMHUKHU 1 METO/IBI
OTIpe/IeTICHUS XapaKTePUCTUK I'a30BOM CMECH U MPSIMOTO
ra3zoBOro IMKJIa

10

V-4(OIIK-2.3)

YMeTh NpUMEHSATh OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKH MTPU
pacueTre TepMOAMHAMHUYECKHUX XapaKTEePUCTUK ra30BOM CMECH U
MPSIMOTO Ta30BOT0 IMKIIA

11

B-5(0IIK-2.3)

Brnagets HaBbIKa pacyeTa TEPMOANHAMUYECKUX XapaKTEPUCTHK
ra3oBOi CMECH U MPSMOT0 ra3oBOr0 UK

12

B-12(OIIK-2.3)

Biamers HaBbIKaM¥ MPUMEHEHUS OOIIEHHKECHEPHBIX 3HAHUM
JUTsI peleHrst y4eOHbIX 3a1a4

13

3-1(OIIK-7.1)

3HaTh NPUMEHSIMbIC (PU3NICCKHE U MATEMATHIECKUE MOICIIH
nipu pazpadotke JIJIA

14

3-1(OIIK-7.3)

3HaTh METOABI UCCIIEAOBAHUS TEXHUYECKUX CUCTEM ISt
aHaJIM3a U ONpeesICHUs] XapaKTePUCTUK UCCIIETyEeMbIX
MPOLIECCOB

15

B-1(OIIK-7.3)

Brnagetrs MeToquKaMu McCieA0BaHUS TEXHUYECKUX CUCTEM ISt
aHaJIM3a U ONpeeNICHUs XapaKTePUCTUK UCCIIETyEeMbIX
MPOLIECCOB

16

3-4(OTIK-8.1)

3HaTh OCHOBHBIC ITyTH M PA3BUTHUS U COBEPIICHCTBOBAHMSI B
0071aCTH SKCTIEPUMEHTATBHBIX UCCIICIOBAHUNA U JOBOJKH
ABUAIIMOHHBIX U PAKETHBIX IBUTATEJICH, CUIIOBBIX U
AHEPTEeTUYECKUX YCTAaHOBOK
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[Tepeuncnennbie PO aBIsrOTCS OCHOBOM 17151 (HOPMHUPOBAHUS CIASAYIOIIMX KOMITCTCHITHIA:

N Hudp Komnerenuus

CrniocobeH NpUMEHSTh 3HAaHUs BBICILICH MaTeMaTHKH U

1 OIIK-1 €CTECTBEHHBIX HayK B IPO(EeCCHOHATBLHON JEATEIbHOCTH
Crnioco6eH npuMeHsTh 00IIenHKEHEPHbIE 3HAaHUS B

2 OIIK-2 po¢eCCHOHAIBHON AEATEIbHOCTH
Crnioco6eH UCToNIb30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/IbI
penieHus mpodeccCuOHANBHBIX 3a/1ad B 001aCTH aBUAIMOHHON H

3 OIIK-7 PaKETHO-KOCMUYECKOM TEXHUKU
Crioco0OeH aHaM3upOBaTh, CHCTEMAaTU3UPOBATh M 0000IIaTh
MH(POPMALIUIO O COBPEMEHHOM COCTOSIHUU M MEPCIIEKTUBAX
Pa3BUTHS OTPACIIH JIBUTATEIIECTPOCHHSI U SDHEPTETHUECKOM

4 OIIK-8 TEXHHUKHU

WuaukaTopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kallue Ui MPOBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N udp

HNuaukarop KoMneTeHuun

1 OIIK-1.3

PemraeT cranmapTHele 3aa4u MpoheCcCHOHATBHOM
NEATEIbHOCTU C IPUMEHEHUEM 3HAHUM BBICILIEH MAaTEMAaTUKU U
€CTECTBCHHBIX HayK

2 OIIK-2.1

JIeMOHCTpUPYET 3HAaHUS TEOPUU U OCHOBHBIX 3aKOHOB B
obnacTu 00IIENHXEHEPHBIX TUCIUILTIH

3 OIIK-2.2

Vcnionb3yeT 3aKOHbI ¥ PUHIIUITBI OOIEHHKEHEPHBIX
JUCLUIUIMH B CBOEH NMpodeccuoHanbHOM eI TeNbHOCTH

4 OIIK-2.3

PemraeT cranmapTHbie 3aa4u MpoheCcCHOHATBHOM
JESITeIbHOCTH C IPUMEHEHNEM OOIEHHKEHEPHBIX 3HAHUH

5 OIIK-7.1

JleMOHCTpUpYyEeT 3HAHUS METOIMK UCCIIeAOBaHUS (PU3HMUECKUX U
MAaTeMaTH4YEeCKUX MOJEIIEN UCCIIEYEMBIX IIPOLIECCOB, SABICHUI
1 00BEKTOB MTPO(heCCHOHANBHOMN NEeATeIbHOCTH IS PEIICHUS
WHKCHEPHBIX 3a7a4

6 OIIK-7.3

Hcnonb3yer METobI UCCIIEIOBAaHUS TEXHUYECKUX CUCTEM IS
aHaJIM3a U ONPEIEICHUS XapaKTEPUCTUK UCCIIEyEMBIX
IIPOLIECCOB

7 OIIK-8.1

3HaeT OCHOBHBIE IYTH Pa3BUTHS U COBEPLLIEHCTBOBAHNUS B
00JIaCTH ABUTaTEJIECTPOCHUS U SHEPTeTUIECKON TEXHUKU

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE

OBPA3OBATEJIBHOM ITPOI' PAMMBI.

Jucuuruinza TepMoauHaMuKa SABISETCS NPEAIIECTBYOEH U MMOCIEAYOIEH ISt

CHEAYOIIMX JUCUUIUINH:

N IIpeamecTByomue TUCHUANINHBI Iocaenywmme 1MCUNIINHBI
JleTanu MalivH U1 OCHOBBI
1 | Xumus KOHCTPYUPOBAHUS
2 |HaueprarenbHasi reoMeTpust Marepuanosenenue

3| TeopeTnueckas MexaHUKa

TexHonorust KOHCTPYKIIMOHHBIX
MaTepuaioB

4 | Teopust MEXaHU3MOB M MAIlIUH

Mexanunka )XUIKOCTH U Ta3a
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5|ConpoTHBi€HNE MATEPUATIOB Tennonepenaya

6 |UmxenepHas rpaduka DNEKTPOTEXHUKA U IEKTPOHUKA
BBeznenue B aBUallMOHHYIO U

7 | paKETHO-KOCMHUYECKYIO TEXHUKY Hrorosas roc. arrecrauust
HcKyccTBEHHBINM HHTEIUIEKT U CUCTEMHBIN | TeopeTnueckue 0CHOBBI IPOEKTUPOBAHUS

8 |apamus TeXHOJorhuueckux nporeccon JIJIA
Jlunelinas anreOpa v aHAJIUTHYECKAs

9 |reomeTpus VYyeGHast mpaKTHKa

10 |MaTreMaTu4ueCcKUil aHaJIN3 Metonbl MaTeMaTH4eCKOTO MOICIIMPOBAHUS

11 |Auddepennmanbabie ypaBHEHUS

Teopus BepoATHOCTEN U MaTeMaTHYECKast
12 |cratuctuka

13 |Pusnka

14 |YucaeHHbIe METOOBI

15 |Mudopmaruka

3. CTPYKTYPA U COAEP KAHUE JTUCIHUIIJIMHBI

OO6m1ast TpyI0E€MKOCTh IPAKTUKH COCTaBIsACT 4 3aueTHHIX(bIe) enunauIl(bl), 144 gaca(oB).

Bceero ¢
IIpakTuu. |JIaGopar. Bcero Pk3amenamu
Monyab Pa3nen Jlekuuu P P CPC
3aHATHA | paGoThI 4acoB "
KYPCOBBIMH
Tepmonunamuka |OCHOBHBIE 4 0 4 12 | 20 144
noHATHs. TepMoauHa
MHYecKas CHCTEMa U
€€ COCTOsIHUE
3akonsl (Hauana) 4 0 8 18 | 30
TEPMOJAMHAMUKHU
TepmoauHamuka 4 0 4 14 | 22
Ta30BBIX IIOTOKOB
TenoBbIe MaIINEI 4 0 0 6 10
Bcero 16 0 16 50 | 82 144
3.1. Jlekuuu
No Oo0neMm
/1 Pa3zgen nucuunanHbI JacoB Tema JeKnuu
1{1.1.0cHoBHEIE 4 OCHOBHBIE 3aKOHBI U OHSITHA.
noHsATus. TepMoaHaMu4ecKa TepMonrHaMu4uecKasl CUCTEMA U €€ COCTOSHUE
s1 CHCTEeMAa U €€ COCTOSTHHUE
2|1.2.3akonsl (Hauana) 4 3akonsl (Hauana) TepMmonuHaMuKu
TEPMOAUHAMUKH
3[1.3.TepmonrHaMuKa ra3oBbIX 4 TepMonrHaMKKa ra30BbIX IOTOKOB. PeanbHble
MTOTOKOB rassl 4 napsl. JlpoccenupoBaHue ra3os.
411.4. TennoBble MaIIUbI 4 TermnoBrle MamuHbl. MalIuHEL IS CXKATUS U
pacuupenus. LIuKibl TeII0BbIX MaIUH.
Hroro: 16
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3.2. Conep:xanue JeKI Uil

1.1.1. OcHoBHBIe 3aKOHBI U NOHATHS. TepMoIUHAMHYECKasi CHCTEeMA U eé COCTOsTHHE
(A3: 4, CPC: 6)
Tun aexkuuu: WHbopmannoHHas IeKuus
dopma opranuszanum: Jlexuus
Omucanne: Baenenue. Tepmoaunamuueckoe paboyee Tenno. TepMonuHaMuyecKas
CHUCTEMA U TEPMOJMHAMHUYECKHUE TapaMeETPHI (TEMIIEpaTypa, 1aBIcHHE,
00BEM).
DHeprus, Temiora, padora. BHyTpeHHss U MeXaHU4ecKast SHepIus
CHUCTEMBI. VYpaBHeHue DitHIITeHA. YpaBHEHHS COCTOSIHUS BEILIECTBA.
VYpaBHenue MenaeneeBa-KnaiinepoHna. YpaBHeHHE COCTOSIHUS pE€aIbHOTO
raza. Ilonsarue o TemnoéMkocTu. Termno€MKOCTh UIECAIBHOIO ra3a.
3aBUCUMOCTb TEIUIOEMKOCTH OT TEMIEPATYPHI U AaBieHUs. TermoéMKocTh
ra3zoBoii cmecu. OTHOIIEHHE TEIUIOEMKOCTEN.  ['a30BBIEe cMecCH U UX
CBOMCTBA.
dazoBble nepexosl BemecTna. [IpaBuna [m60ca. YpaBHeHue
Knaitnepona-Knasuyca. N3orepma Ban-gep-Baansca. M3orepma
peanpHOrO Ta3a. TepmoauHaMudeckue Ko3(Q(UIIMEHTH CKUMAEMOCTH U
pacuIupeHusl.

1.2.1. 3axonbl (Hauana) repmonnnamuku (A3: 4, CPC: 6)

Tun nexkumu: HpopmanonHas JgeKus

®opma opranuzanum: Jlexuus

Onucanue: IlepBrlii 3ak0oH TepMoaMHAMHUKU. OCHOBHBIE TEPMOJIMHAMHYECKHE
npoueccol. Bropoii 3akoH TepMoauHaMuku. M3MeHeHre SHTponuu B
npoiueccax. JHTPONUMHBIE TUarpaMMbl. TpeThe Hayaa0 TePMOAUHAMUKA
[TepBrIil 3aKOH TEPMOAMHAMUKHU. 3aKOH COXPAHEHUS YHEPTUHU
(axcnepumenT M. B. JlomoHOCOBa). 3aKOH TIPEBpAIICHUS SHEPTHUH
(axcniepumeHT J[xoynist). 3aKOH COXpaHEHUs U MPEBPAIICHUs SHEPTUU B
o01eM cirydae He3aMKHYTOW TEPMOJIMHAMHYECKON CHCTEMBI.
WuTerpanbhas u quddepeHnnanbHas 3anich 3aKoHa A1 H30XOPHOTO,
M300apHOTO U aIMadaTHOTO MPOIIECCOB.  PaBHOBECHBIE
TEPMOAMHAMUYECKHE MTPOLECCHI U UX 00paTUMOCTh. 3aKOHOMEPHOCTH
TEPMOAMHAMUYECKUX MPOIECCOB. 3aBUCUMOCTh MEX/1y ITapaMeTpaMHu rasa
B ITOJIUTPOITHOM Tpouiecce. PaboTa, BHYTpeHHsISI SHEPTUA U TEIIOTa
MOJIUTPOIHOTO Mpouecca. MccnenoBanre NoIUTPOMHOTO U a1nabaTHOTOo
MPOIIECCOB. YpaBHEHHUE MOJIUTPOIIBI U aanabdatel. OnpeeneHue
MoKasareJisi MOJIMTPONbl. YpaBHeHne Maiiepa. Onpenenenue paboThl 1
TEIUIOTHI IIPH MOJIUTPOITHOM IPOLIECCE U B YACTHBIX CIIydasiX.
[IpencraBnenue TepmoarHaMUYecKkux npoueccoB B P-V u T-S
KOOpJIMHaTaX. XapaKTepUCTUKH MOJIUTPOIHBIX MPOLIECCOB B 3aBUCUMOCTH
OT 3HaY€HUs MOKa3aTess NOJUTPonbl.  BTopoil 3aKoH TepMOIMHAMUKHY.
[uxn Kapho.

1.3.1. Tepmoamnamuka ra3oBbIX NOTOKOB. PeajibHble ra3nl U napsl. J[poccesimpoBanue
rasos.
(A3: 4, CPC: 6)
Tun nexkuuu: MHpOpMaOHHAS JTEKITUSI
dopma opranuszanum: Jlexuus
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Onucanme: OgHOMEpHBIE ypaBHEHUS I'a30BOT0 MOTOKA: YpaBHEHHUE SHEPTHH,
ypaBHEHHE COXPAHEHUSI MacChl, ypaBHEHUE KOJIMYECTBA IBUKEHUSI.
OnHomepHoe annabarnyeckoe TeueHue raza. CKopocThb 3ByKa B Tase.
Onpenenenue napameTpoB MoToka. [lapamMeTpsl TOPMOKEHHUS.
Kputnueckue napametpsl. MicTtedenne raza u3 EMKOCTH B arMocdepy.

Peanbnbie ra3el. BogsHoi map u ero cBoiictBa. IlapooOpazoBanue npu
MOCTOSIHHOM JlaBlieHUH. VI3mMeHeHue arperatHoro cocrosuus. [lapamerpsl
COCTOSIHUS BOJIbI M BoAsiHOTO napa. J{uarpammel T-S u I-S BoasiHoro mapa.
[TaporazoBsie cmecu. Juarpamma I-S BrakHOTO BO31IYyXA.
JlpoccenupoBanue uacaabHbIX U PeTbHBIX Ta30B. DhdexT
Jxoynsa-Tomiicona. [IpoccennpoBanue uaeanbHOro rasa. MiHrerpaibHbIi
u quddepeHnuanbHbIi Apoccens d3hdexThl. JIpoccenupoBaHue peabHOTO
raza. @uznueckue crnocoObl YCKOPEHUS U TOPMOXKEHUS Ta3a (hopmyra
Bymuca). ['eomerpuueckoe comno. Comuto JlaBans. MaccoBoe coruo,
TEII0BOE-KOMOMHUPOBAHHOE COILII0, MEXaHUYECKOE COILIO.

1.4.1. TemnoBbie MamuHbl. MalMHBI U1 C;KATUA U pacimiupeHus. HInkibl TemnoBbix
mamuH. (A3: 4, CPC: 6)
Tun nexkumu: MHpopmanonHas JeKus
dopma opranuzanum: Jlexuus
Onncanue: Kommnpeccop. OCHOBHBIE MPOLIECCH] B OJHOCTYTIEHYAaTOM KOMIIPECCOPE.
Pabota 1 MomHOCTE HA IPUBOJT KOMITpeccopa. MHOTOCTYIIeHYAThIN
KomIpeccop. JleTanaepsl.
[{MKJIBI HOPIIHEBBIX IBUTATENIC BHYTPEHHETO cropanus. LIukib
ra3oTypOMHHBIX YCTAHOBOK. L{MKIIBI )KUAKOCTHOTO PAKETHOTO IBUTaTeNs U
PaKeTHOrO JABUraTelis TBEPIOro TOINBA. LIMKIIbI BO3MYIIHO-pPEaKTUBHBIX
neurareneid. [{ukibpl mapocuaoBbIX yCTaHOBOK. LIMKITBI XOIOAUIBHBIX
MamuH. TermoBoit Hacoc. MakcumanbHasi paboTa. DKCepreTHueCcKui
MeToA uccaenoBanus. [IpuHIUIBI paOOTHI TETIJIOBBIX MAIIUH U
rpadguveckoe npeacTapiaeHue ukiIoB B P-V u T-S nuarpammax.

3.3. [IpakTuyeckne 3aHATHS
He npemycMoTpeHO y4eOHBIM TUIAHOM.

3.4. JlaGopaTopHbie padoThI

Ne Oo6bem HanmenoBaHue HanmenoBaHue
n/m Pazaen nucuuninHbl 4yacoB | J1abopaTopHOM padoThI Jladoparopuu
1|1.1.0cHOBHBIE 4 Onpenenenue ynensHoit  |JlaGoparopust
nouHsTus. TepMoaHaMU4ecKa TEIJI0OEMKOCTH BO3/1yXa TEPMOJIUHAMUKH,
sl cUcTeMa U €€ COCTOsTHUE IIPU [TOCTOSIHHOM TEIIOMaccOOOMeH
TABJICHUN au
TUIPOTA30IMHAMU
KA
2|1.2.3akons! (Hauana) 4 UccnenoBanmne JlaGopatopust
TEPMOJAUHAMUKH TEPMOJAUHAMUYECKUX TEPMOJAUHAMUKH,
IPOLIECCOB TeroMaccooOMeH
au
TUAPOTa30luHAMU
KU
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3|1.2.3axons! (Hauana) 4 Omnpenenenue otHomeHus |Jlaboparopust
TEPMOJUHAMUKHU TEIIOEMKOCTEN Ta3a IpyU | TEPMOJUHAMUKH,
IOCTOSIHHOM JIaBJIEHUU U |TEIIOMAaccOOOMeH
00béMe au
THJIPOTra30iuHaAMU
KU
4|1.3. TepmoarHaMHKa ra3oBbIX 4 HccnenoBanue nukia JlaGoparopust
IIOTOKOB bpaiirona TEPMOANHAMUKH,
TETIOMaccOOOMeH
au
THJIPOTa30inHAMHU
KU
Hroro: 16

3.5.Conep:xanne J1adOpaTOPHBIX padoT

1.1.1.

1.2.1.

1.2.2.

1.3.1.

OnpenesieHue yneabHON TEMJI0EMKOCTH BO3XyXa NPU NOCTOSTHHOM JaBJjeHnu (A3:
4, CPC: 6)
®opma opranmsanmuu: JlaGopatopHas padbota

HccaenoBanue repmoanHamuyeckux npoueccos (A3: 4, CPC: 6)
®opma opranmsanuu: JlaboparopHas pabora

OnpenesieHue OTHOLIEHNS TEMIOEMKOCTEl ra3a Npu MOCTOSTHHOM JIaBJIEHUH U
o0béme (A3: 4, CPC: 6)
®opma opranmsanuu: JlaboparopHas pabora

Hccaenoanne nnkiaa bpaiitona (A3: 4, CPC: 8)
®opma opranm3anmuu: JlaGopatopHas pabota

3.6. KypcoBbie paboThl M MPOEKTHI M0 AMCIHUAIINHE
1.1. PACYET TEPMOAUHAMUNYECKHUX IIUKJIOB

TEIIVIOBBIX MALLIMH
Temaruka: PACHET TEPMOJNHAMMNYECKHUX LHIMKJIOB

TETUIOBBIX MAIINH

Tpynoemkocts(CPC): 26
Ipuxpennennsie gaiiub:  metodichka.pdf

3.7. IIpome:kyTOYHAA aTTECTAIUS

1.

Dk3aMeH (5 cemectp)

Ipuxpeniennsie gaiiani: BUJIETHI TEPMOIAMHAMUKA . .pdf
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4. IEPEYEHDb YYEBHO-METOIUYECKOI'O OBECIIEYHEHUA
JIJISI CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCH 11O

JTUCHMUIIIAHE

1. OcHOBHas U JONONHUTEIbHAS IUTEPATypa M0 AUCLIUIIIIMHE

2. Pecypchbl nHQOpPMAIIMOHHO-TEIIEKOMMYHUKAIMOHHON ceTH « THTepHEeT.

3. Pecypcel HayuHO-TexHUUYECcKOH Onbamorexku MAW.

4. ladopMalimoHHbIe CTEH B! KadeIphl.

Bonpocwl ona camocmoamenvnoit padbomst no memam:

Ne Pazaen nucuuninHbI Bomnpoce! 111 caMoCTOATEIbHOI PadoThI
1 |3axonsl (Hauana) [TonroroBka k maboparopHoii padore "HccnenoBanme
TEPMOJIMHAMUKHU TEPMOJMHAMUYECKUX MPOLECCOB"

2 |3akonsl (Hauana)
TEPMOJIMHAMUKHU

[ToaroroBka k maboparopHoii pabote "OnpeneneHuem
TEIJIOEMKOCUTH BO3/lyXa IIPHU MMOCTOSSHHOM JaBjieHun"

3 |3akonnl (Hauana)
TEPMOJIMHAMUKH

[Moaroroska k nmaboparopHoii padore "HccnenoBanue
a7nabaTHOTO UCTEUEHHs BO3ayXa u3 coruia

4 |3akons! (Hauana)
TEPMOJIMHAMUKHU

[Toaroroska k maboparopHoii padote "OnpeneneHue
OTHOILIEHUS TEIIOEMKOCTEN"

5. ®OHJA OHEHOYHbLIX CPEACTB JIsA ITPOBEAEHUSA
MMPOMEXYTOYHOMN ATTECTAIIUN OBYYAIOIIIUXCS 1O

TV CHUILIAHE

OnucaHue nokasareyie, KpuTEpUur OLCHUBAHUS KOMIIETEHIIUA W OMMCAHUE IIIKaT
OIICHUBAHUS OCYIIECTBIISIIOTCS B COOTBETCTBUU ¢ [TooskeHreM 0 OaTbHO-PEUTHHTOBOM
CUCTEME OIICHKH PE3yJbTaToB 00y4eHus cTyneHToB no nucturuinae ([Ipukasz Ne42 ot 04.04.2014
«O0 yTBepKICHUH MOJI0XKEHUS «PEUTHHT 1O AUCITUTUIHHEY ).

JI1 o1leHMBaHMsI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
00y4JarOIINXCs UCTIOB3YIOTCS clenyromue kputepun mo 100-6amibHoi mKane:
1. ®opmynupoBaHuE PEICTaBICHHON HH(OPMAITIH B BUJIE TTPOOIIEMBI;

2. Ilpennoxenue crocoba pemeHus npoodIemsl;
3. OGocHoBaHue criocoba penieHus: IpoOIeMBb;

4. JleMoHcTpanus croco0a pemeHus mpooaeMbl.

OueHuBaHUE OCYIIECTBISETCS MO CIEAYIOUIEH IIKae:

100-0aipHas mkaia

Pe3ynprar ocBOCHMS

MeHee 40 Kpurepnii ne copmupoBan
41-70 Kputepuii yeTko He BbIpakeH
71-100 Kpurepuii BbpakeH 4eTKO
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Jl1st olleHMBaHUS CUTYaIIMOHHBIX 3aIaHUI MCTIONB3YETCS CISMYIONIas IKaja;

100-0auipHas mkajia

Pe3ynprar ocBoeHUs

menee 30

oOyyaronuiics He MOXKET chopMynupoBaTh MpoodIEMY,
NPEICTABICHHYIO B 3a/laHUH

31-50

oOyuaromuiicst popMyIupyeT MOCTABICHHYIO 3a/1a4y, Y HETO
c(hopMUpOBaHbI H30JIMPOBAHHBIC 3HAHUS U YMEHUSI, OTHAKO
OTCYTCTBYIOT MHTETPUPOBAHHBIC ITIOHITHUS U HABBIKHU, B
pe3yabTaTe 4ero AOMYIIEeHbI OMUOKY B PEIICHUU U 3a/I1aHHe
HE BBIINOJHEHO

51-80

3adaHUC BBIIIOJIHCHO, 06y‘-IaIOH.[HI>iCH MPUMCHSACT 3HAHUA
JUISL PEeLICHHUs TIOCTABICHHON POOIEeMBbI, OJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIINH, BCJICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
CIIoCO0OB pEIICHUS 33/1auu

81-100

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuiicst JIerko
JEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD 10 JAHHOMY
BOIIPOCY

cDOH,Z[I)I OLCHOYHBIX CPCACTB, IMO3BOJIAIOMKUC OLICHUTL PC3YyJIbTAaThI O6y‘I€HI/ISI, BKJIFOHAIOT B

ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.

[lepeuenb kOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Jrtansl popMHUPOBAHMA
N Hugp Komnerenuus KOMIIETCHIIUH
1|OIIK-1 Cnoco0eH npUMEeHSITh 3HAHUS BBICIICH | BianeTs HaBbIKaMU pelIeHus 3a1a4
MaTeMaTHKH ¥ €CTECTBEHHBIX HAYK B |MEXaHHUKH, TEPMOTUHAMHUKH,
npohecCHOHATFHON ASITENFHOCTH JNEKTPOAMHAMUKH, KBAHTOBOU
¢bms3uku Cemectp - 5
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OIIK-2 Cnoco0eH IpUMEHSITh Biramets HaBEIKaMU pacuera
oOIIenH)XeHepHbBIE 3HAHUS B TEPMOJIMTHAMUYECKUX XaPaKTEPUCTUK
npodecCHOHATBHON AEATEIHPHOCTH pabouero Tena

3HaTh OCHOBHBIE 3aKOHBI
TEPMOJITHAMUKHU H METOJIBI
OIIpEJICTICHHS XapaKTEPUCTHK ra30BOH
CMECH U MPSIMOTO Ta30BOTO IHKJIA
YMeTh NPUMEHSTh OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKH IIPH PacueTe
TEPMOJIMTHAMUYECKUX XaPaKTEPUCTUK
ra30BOM CMECH U MPSIMOTO ra30BOTO
IUKITa

BnaneTs HaBbIKa pacuera
TEPMOJIMTHAMUYECKUX XaPAKTEPUCTUK
ra30BOM CMECH U MPSIMOTO ra30BOTO
IUKITa

BrnaneTs HaBBIKAMU PUMEHEHHS
OOIIEHHKEHEPHBIX 3HAHWH JIIIS
pereHus yaeOHBIX 3a/1ad

3HaTh, KaK IPUMEHUTH OCHOBHBIC
3aKOHBI TEPMOJIMHAMHKH JIJIs1 OLCHKH
SHEPTEeTHUYECKUX BEINIHH TPU
HCCIIeIOBaHUU pabodero mporecca
YMeTh NPUMEHSATh OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKY IS OTICHKH
SHEPTEeTHUECKUX BEINIHH TPU
HCCIIeIOBaHNU pabodero mporecca
BrnaneTs 3HaHUSIMH HEOOXOTUMBIMH
JUTSL pEICHUS 3aJ1a4 TePMOJITHAMUKH B
00J1acTH 00IIEHHKEHEPHBIX
JCITUTUTAH

BrnaneTs 3HaHUSIMH HEOOXOTUMBIMH
JUISL pElICHUs 3aJ1a4 TEIUIoNepeadn B
00J1acTH 00IIEHHKEHEPHBIX
JCTTUTLTAH

3HaTh OCHOBHBIE 3aKOHBI
TEPMOJITHAMUKHU H METOJIBI
OTIpe/IeNICHHS TApaMETPOB COCTOSTHHUSI
pabouero Tena

YMeTh NPUMEHSATh OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKH TIPH PacueTe
napaMeTpoB COCTOSIHUS paboyero Tena

Cemectp - 5
OIIK-7 Cnoco0eH HCToIh30BaTh CemecTp -
COBpPEMEHHBIE TTOJIXOIBI H METOJIBI
peieHus NpodeccHoHaIbHbIX 3a/1a4 B
o0acTy aBHAIMOHHON U
PaKeTHO-KOCMUYECKON TEXHUKH
OIIK-8 Cnoco0eH aHaIM3uPOBaTh, 3HaTh OCHOBHBIC IIYTH U PA3BUTHS U
CHCTEMaTU3UPOBATh U 060011aTh COBEPIIICHCTBOBAHUS B 00JIACTH
UHPOPMAITHIO O COBPEMEHHOM SKCIIEPUMEHTAILHBIX UCCIIEIOBAHU 1
COCTOSIHUM Y TIEPCIIEKTUBAX PA3BUTHSI |JTOBOAKH aBUAIIMOHHBIX M PAKETHBIX
OTpacyy JBUraTeiIecTPOCHUsS U JIBUTaTENe!, CUIIOBBIX U
JHEPreTHYECKON TEXHUKU SHEPreTHYECKUX ycTaHOBOK CemecTp
-5

Bonpockl K IPOMeKYTOYHON aTTeCTAallMKU
"TepmoauHamMuka"
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1.

Jk3ameH (5 cemecTp)
IMpukpennennsie paiiani: BUJIETBI TEPMOJANHAMUKA. .pdf

6. IEPEYEHb OCHOBHOM U JOIIOJTHUTEJIBHON YYEBHON
JUTEPATYPbBI, HEOBXOJIUMOM 151 OCBOEHUS
JTUCHUILINHBI

a) Ocnoenasn 1umepamypa:

* 1. Bazapos U. I1. b 17 Tepmonunamuka: YueOHuk. 5-¢ uza., crep. — CII6.:
NznarensctBo KJlans>, 2010. — 384 c¢. (DnekTpoHHAas Bepcus ydeOHHKA — JOCTYII
ceprep kadeapst TTIA)

2. 3aauHUK 0 TEXHUYECKOW TEPMOIMHAMUKE U TEOPHH TEINIOMaccooOMeHa: y4ueO.
nocoowue / B. H. Adanacwes, C. U. Hcaes, U. A. Koxxunos u ap.; [lox pexn. B. 1.
Kpytosa u I'. BlleTpaxkunkoro. — 2-e uzn., crepeorunnoe. — CII16.: BXB-Iletepoypr,
2011. — 384 c . (OnekrponHas Bepcus — Aoctyn cepep kadeapst TITA ).

3. Bopucos b.B. IIpakTikym mo TeXHHYECKOW TEPMOIUHAMUKE: Y UCIOHOE ITOCOOHE.
Tomckuii monuTexHu4eckui yauepcuteT. Tomck; M3-Bo Tockoro moiMTeXHMUECKOTO
yHuBepcurera , 2012 — 158 c(DnekrponHnas Bepcus — goctyn cepsep kabeaps TITA)
4 KynunoB B.A. Texuuueckas TepMOAMHAMHUKA U TEIUIONIEpeaaya : yUeOHUK IS aKaJeM.
OakajaBpuara By30B I10 HHXEHEPHO-TEXH. HanpaBieHusM / B.A. Kynunos, 3.M.
Kapramog, E.B. Credaniok. - 4-e uzn., ucnp. u goi. - Mocksa : FOpaiit, 2019. - 453,[1]
c.

: wi. - (bakanaBp. Akagemudeckuii Kypc). - JlocTymHa 31eKTpoHHAs! BEPCHS U3TaHUS
2020 r. URL: https://urait.ru/bcode/449806. Pexxum noctyna: mo moamnucke (CBOOOTHBIN
- m3 cetu MAU, u3 Untepuera - nocne peructpanuu B IbC "IOpaitt" u3 cetu MAN). -
bubnuorp.: c. 450-454 (91 na3B.). - ISBN 978-5-534-06669-2.

5. bapunosuy B A OCHOBBI TEXHUYECKOW TEPMOJUHAMUKHI U TEOPHUH TEIUIO- U
MaccoobMena: YueOnoe nocodue / B.A. bapunosuy, FO.A. CmuphnoB. - M.: HUL]
NH®PA-M, 2014. - 432 c. http://znanium.com/catalog.php?bookinfo=356818

6. Kapmunckuii B./l., Texauueckas TepMoarHaMuKa U Teronepeaada. Kypce nekuui.
M.: MapupyT, 2005. (OnekTpoHHas Bepcusi — 1ocTyI cepBep kadenpnr TITAJ])

7. Kupunnua B.A. Texaudeckast TepMOIMHAMHKA : YYCOHUK JIJIs1 BY30B 110
HarnpasieHuto "Termosnepreruka" / B.A. Kupummun, B.B. Cerues, A.E. lleitnammn. -
N3zn. 6-e.,mepepad. u gorm. - Mocksa : U3narensckuii tjom MOU, 2017. - 501 c. : u. -
bubmuorp.: c.494
http://elibrary.mai.ru/MegaPro/UserEntry? Action=Link FindDoc&id=61472&i1db=0
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0) /lononnumensnan tumepamypa:

* 1. Cypos H.C. Pacuet Tepmonnaamudeckux 1mukios| M.:MATH,2005.

2. CanoxxuukoB C.3. u np. Texuudeckas TepMOMHAMUKA M TEIUTONEpeada. Y YeOHUK
st By 308, CI16, 2003,319¢.

3. Kyxoswurkuii [[.JI. CoOopHUK 3a1a4 IO TEXHUYECKOM TEPMOTUHAMUKE. YIIbSTHOBCK,
2004

3. babun CB. Onpenenenne yeapHON TETUIOEMKOCTH BO3yXa MPH TOCTOSHHOM
nmasineHun. M.:MATMU, 2015.

4. KynunosB.A., Kapramos 3.M. Texaudeckas TepMoauHaMuKa. Y 4eOHOe mocooue aJis
BTy 30B. M.: Bricmias mikona,2001,261 c.

5. DnexTpoHHbIN KOHCHIEKT Jekuuii. M.: MATI,2006.

6. TepMonnHaMUKa U TeIUIONepeaaya. 3agadnuk. YueoHnoe nocodue. [Tox pexn. B.H.
KobenbkoBa. — M.: U3n. BBUA um. ipod. H.E. XKyxkosckoro, 2005 1. — 93 ¢
(OnexTpoHHBIN BapuaHT — n0cTym cepBep kadenpsr TITAJL)

7. babun C.B., Boponuna A. B. OcHOBBI TepMOarHAMUKH YacTh 1. YacTs 2,
MeTtonuueckoe nocodue A u3ydeHus: AUCUUILTUHBI « TepMonnHaMuKkay Jij1sl CTy[€HTOB
HarpaBiieHus «J[Burarenu merarenpHbIX annaparoB» CtynuHo, kad. TITAJL, 2017 -190
c. (DnexTpoHHBIN BapuaHT — AoCTyI cepBep kKadenpsr TITAJ])

7. NEPEYEHB PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHON CETH
«MHTEPHET», HEOBXOJIUMBIX J1JI51 OCBOEHHUS
T CTUTLIAHBI

st oGecriedenunst 06pa3oBaTeILHOTO MPOIECCa MO AUCIUIUITMHE 00yJaronuMCs
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOYHOTO TUCTAHIIMOHHOTO WHIMBUIYaTBHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHCTEMaM M3 JIF000H TOUKH, B KOTOPOH UMEeTCs
JI0CTyN K ceTH «THTepHeT.

HaumenoBanmue pecypca HNHuTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

JHoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
000 "BHAHUYM" C «18»12.2020 . mo «17»12.2021 r

Horosop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 r. o «31»12.2022 r

Horosop Ne 56¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. mo «31»12.2023 r

000 "U3nareabcTBo Jlanp"

Horoop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO |e.lanbook.com
"NznarensctBo Jlanp" C «22 » 02. 20211 o « 21»
02.2022r

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OO0
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne C3b 027-0-0400-21 ot 15.09.2021 roga ¢
000 "OBC Jlawp" C «15 » 09. 2021r. o « 14» 09.2024

Joroop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"NznarensctBo Jlanp" C «22 » 02. 2022r. 1o « 21»
02.2023 r

Horosop Ne 027-1-0168-22 ot 07.02.2022 roga ¢ OO0
"OBC Jlanp" C «22 » 02.2022r. o « 21» 02.2023
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00O "JJieKTpOHHOE U31aTeJIbCTBO TOPAUT"

DnexTponHas 6ubnuoreunas cucrema KOPAUT. D5C http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-

online.ru/catalog/legendary
Horosop Ne 027-1-3191-20 ot 04.12.2020r OOO https://urait.ru/

"JeKkTpoHHOE M3aaTeabcTo FOPAMT" amst CIIO C
«04»12.2020 . mo «03»12.2021

Horosop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO https://urait.ru/
"Onexrponnoe uznarenscrsa FOPAUT" C «04»12.2020 .
mo «03»12.2021 r

Horosop Ne 027-1-3034-21 ot 03.12.2021r OO0 https://urait.ru/
"JexkTpoHHOe n3aareabcTo FOPAMT" C «04»12.2021 1.

o «03»12.2022 r

Horosop Ne 150-1-3269-21 ot 10.12.21 OOO https://urait.ru/

"JeKkTpoHHOE n3aareabcTo KOPAMT" anst CIIO

JHorosop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexrponnoe uznarenbcto OPAUT" C «04»12.2022 1.
o «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OO0 "SnexrponHoe
n3narensctBo FOPAUT" nins CITIO

JieKTpoHHasi Oubamorexka MAU

OnexrponHas 6ndanoreka MAU (co6ctBennocth MAU). |https://elibrary.mai.ru/MegaPro/We
Jlunensuonnsiit goropop Ne 0267-HNY-13 ot b
11.12.2013 . ¢ OO0 "Hata Dxcrnpecc "Ha mpaBo
KCTOJB30BaHuA Mporpammsbl it OBM
ABTOMaTH3UpPOBAaHHAS! UHTETPUPOBaHHASI OMOIUOTEUHAS
cuctema (AUBC) «Merallpoy» (ans pazMenieHus
OnexTpoHHOM OmOMMoTeKu MAI)

JuekTpoHHas OnduoTexka Koncopunyma aypokocmuuyecknx By30B Poccnu

OnexTponHas 6ubnuoreka Koncopmmyma
a’POKOCMUYECKHX By30B Poccum.

Cornamenue o co3nanuu Koncopuuyma By3os Poccun
"HanmoHanbHbI 00beIMHEHHBIN a9POKOCMHUYECKUI
yHusepcuret" ot 03.09.2012 1. ZloroBop o cereBoM
B3auMozencTeum ot 15.12.2014 .

Cormamenue ot «03»09.2012 r. 6eccpouno

bubnauoreka POOU

bubmuorexka PODOU |http://www.rfbr.ru/rfﬁ/ru/library

Enunoe 0KHO 10cTyNAa K 00pa30BaTeIbHBIM pecypcam
Enunoe okHO mocTyma k oOpa3oBaTeIbHBIM pecypcam |http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU |http://polpred.c0m
00O "PYHDB"

Horoop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHOB" C «07»12.2020 r. mo «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHOB" C «03»12.2021 r. mo «02»12.2039

Joroop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030
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00O "HauunonanabHbiii Hupposoii pecypc "Pykont"

Horosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0 "HauunonansHslit nudposoii pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"HamonaneHelii iudposoit pecypce "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO https://text.rucont.ru/
"HamonaneHelii iudposoit pecypce "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"
JloroBop o npenocrasieHnn qoctyna k HarmonaneHoit | http://H30.pd
anektporHoi 6ubnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 r. mo «12»
11. 2023

HIT HOUKOH
Cornamenne Ne 715 1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynandectse B Koncopimyme HOUKOH C «16»
05.2011 r c aBTOMAaTUYECKUM TTPOJIEHUEM
Hanmonanpuag noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3aganust Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webotknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com

Bepcusa: AAAAAATpOmw Kog: 000197775



Maremarndeckas 0a3a maHaelx zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about

EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) uznarensctea IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHusA

http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF

https://ieeexplore.ieee.org/Xplore/

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

home.jsp;
https://ieeexplore.ieee.org
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EBSCO.
INSPEC:

1. Ba3a maunaeix Academic Search Premier
2. baza naunasix eBook Academic Collection
3. eBook EngineeringCore Collection

https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/

ORBIT Intelligence |- 6a3a nanupix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJIEHTOB MPHU U3YUECHUHN
JTUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha PopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosTenbHast paboTa CTyJ€HTOB IPOBOJUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BAaTh TPYIIIOBOE U3yUEHHE MAaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJI0KHUTEIHHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOCHUS U3y4aeMOU TUCIUIUINHBI JOCTUTAeTCs MpU
MMOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO IMO3BOJISET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJIEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOIIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 10 MPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MIPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu u3yyennn Matepuaia HeOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHana, a
Ha TIOHUMaHUe ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET TOHSTh
METOOJOTHIO U3y4aeMOU TUCIUIIINHBI.

9. IEPEYUEHb NH®OPMAIINOHHBIX TEXHOJIOFHﬁ,
HNCIHOJIB3YEMBIX ITPU OCYIIECTBJIEHUN
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIHHUIIJIMHE
JlucuuIuinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi onbamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOpPMAITHH.

HpoepaMMHoe oﬁecneltenue, I/IHmepHem-pecypcu, JIeKmMpoHHble OubnuomeuHbvle CUCHEMDL:

Crannaptabie 0(hUCHBIC IPOTPAMMBI, JICKTPOHHBIE BEPCUU YIEOHUKOB, ITOCOOHUI, METOINYECKIX
[Tpopamma MonenupoBaHus JaboparopHoii padoTsl "OrnpeneseHne TeI0eMKOCTH BO3/1yXa MpH IT
[Tpopamma MonenupoBanus JaboparopHoii padotsl "MccnenoBanue TepMOJUHAMUYECKUX TPOLIEC
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10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

MynsTUMe ITUHHBINA IEPEHOCHOU KOMILIEKC:

OkpaH — | wT.

[Ipoexrop Acer XXI6I — 1 mirt.

HoyTt6yk Sony Vaio

KomnbrorepHsiii knacc. KomnbroTepsl nepcoHanibible — 14 mrt.

[Tpopamma mMonenupoBanus JadboparopHoii padoTs! "OmnpeneneHne TemI0eMKOCTH BO3/1yXa PH
IIOCTOSIHHOM JaBjieHun"

ITpopamma mMonenupoBanust JadboparopHoii padoTs! "MccnenoBanue TEpMOIMHAMUYECKIX
npoieccon"
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Hpnnoxenne 1
K padoyeii mporpaMmMe TUCHHTLIMHBI
«TepMmoamHaMuKa»

AHHoOTauus padoyeil MporpaMMal

Jucuunnuna "TepmoanHamuka" siBisiercs yacTthio "broka 1 Jucuunimuael" qucuuninH
MIOATOTOBKH CTY/EHTOB 110 HalpaBieHUIO MoAroToBkyu 24.03.05 "[IBurarenu nerarenbHbIX
annaparoB". /lucuuminza peanusyercd Ha "MOCKOBCKOTO aBUallHOHHOTO UHCTUTYTa
(HaMOHAIBHOTO MCCIIE0BATENbCKOTO YHUBEpcuTeTa)" Kadeapoii (kadempamn) .

JlucuuiuinHa HaresneHa Ha ¢popmupoBanue cienyromux komnerennuii: OIIK-1, OIIK-2,
OIIK-7, OIIK-8.

ConeprkaHne AMCLHUIIIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C: paCue€TOM
TEPMOAMHAMUYECKUX LIUKJIOB JBUTATENIEN B Pa3IMUHbIX YCTPOMCTBAX JIETATEIbHBIX alllapaToB.
JlucumiiimHa paccMaTpuBaeT TaKXKe MTPOLECCHI, COIPOBOKAAOIINECS Pa3IUYHBIMU
npeoOpa3oBaHUSMH YHEPIUHU, KaK B MOKOSIIEMCS, TaK U B IBUKYIIEMCS Tase.

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIOLIIE (HOPMbI OpTaHU3AIH
yaebHoro nporecca: Jlekmus, JlaboparopHas pabora.

IIporpaMMoy IUCHUIUIMHBI IPEAYCMOTPEHBI CIEAYIOIINE BUJIbI KOHTPOJIS: TPOMEXYTOUHAS
arrectanus B popme Dk3aMeH (5 cemectp).

OO01mast TPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 4 3a4eTHBIX equHuIl, 144 Jacos.
[TporpamMmoii TUCIMITIIMHEI IPEyCMOTPEHbI JIeKIMOHHbBIE (16 yacoB), maboparopusie (16 yacos)
3aHATHS U (76 4acoB) CaMOCTOSITEIbHOI paboThI CTy/IEHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«TepMmoamHaMuKa»

IIpukpensieHHbie Paitabl
metodichka.pdf

BUJIETBI TEPMOJANHAMMUKA.pdf
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metodichka.pdf

OEJEPAJIBHOE AI'EHCTBO II0 OBPA3OBAHHIO

I'ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICILIETO TPO(eCCHOHANIBHOTO 00pa30BaHU

«\MATH» - POCCUMCKHUHN TOCYJZAPCTBEHHBI
TEXHOJOTINYECKHUN YHUBEPCHUTET
nvern K. D. HUOJKOBCKOTIO

Kadenpa «/IBurarenu geTaTenbHbIX anmapaToB U TEIUIOTEXHUKAY

YTBepKICHO
PenakimoHHO-U31aTEHCKUM
CoBeTom MHCTUTYTA

PACYET TEPMOANHAMMNYECKUX LHUKJIOB

TEIIJIOBBIX MAILIINH

Mertoanueckue ykazaHus K KypcoBOM padboTe
1o Kypcy «TepmoguHaMukay

Coctasuiu: [lommos B.I'.
Konecnukon C.I1.
XaxuH B.H.

Mocksa 2005



1. IEJIb PABOTBI

KypcoBas paboTa HampaBiieHa Ha YCBOCHHE OCHOBHBIX MOJIOKECHHN
TEPMOJIMHAMHKH U TIO3BOJISIET CTYACHTaM HE TOJBKO TIIy0Ke MOHSATH OCHOBHBIC
3aKOHOMEPHOCTH IPOLIECCOB MpeoOpa30BaHusl TEIJIOTHl B MEXaHUYECKYIO
paboty, a, cle10BaTeNbHO, ¥ PUHITUI JSHCTBUS TEIUIOBBIX MAIIUH, HO U
MOJyYUTh HEOOXOAMMBIE TIPAKTHUECKHE HABBIKU BBITOJIHCHUS PACUETOB U
aHallM3a TEPMOJMHAMHYSCKUX ITHKJIOB TEIUIOBBIX MAIIIHH.

2. COOEP’)XAHUE 3AJAHMA U UCXOIHBIE JAHHBIE

[Ipu BBIMOTHEHUU KYpPCOBOM pabOThI MO TEPMOJIUHAMUKE CTYCHTHI
PACCUUTHIBAIOT 3aMKHYTHI TEPMOJMHAMUYECKHUM MPOIIeCcC (LIMKIT) MO YEThIPEM
COCTABJISIFOIIMM €T0 MOJUTPOIHBIM yuacTkam. o pe3ynbraram pacuera
CTpoOsITCA rpaduKU 1UKIIA B p-V U T-S KOOpIMHATaX.

3ajaHue Ha KYpCOBYIO paOOTy BbIIAETCS KaXA0MY CTYIECHTY
WHIMBUAYAJIbHO Ha crieruaibHoM Oanke (Tabmuia 2.1), B koTopom
IPUBOJATCS HEOOXOAUMBIE JIJISl pacyeTa UCXOHbIE JAaHHbIE U 00U BUA
pPacCcUMTHIBAEMOTO IIMKJIA B P-V KOOPJMHATAX.

B mporiecce BBIMOTHEHNS KypCOBOI paOOThI IO MCXOIHBIM TaHHBIM
TpeOyeTCsl ONpPeIETUTh:

1) [TapameTpsl cocTosHMS pabodero Tena (Bo3ayxa): AaBJieHHE P,
yIenabHbIA 00BEM V, TemnepaTypy T U SHTPOIHUIO S BO BCEX YETHIPEX Y3IOBBIX
Toukax 1,2,3 u 4 nukia.

2) ITapametpsl cocTostHUS Bo3ayxa (P,V, T u S) B 2-3-X IPOMEKYTOUHBIX
TOUKAX JJIs1 KaXJA0r0 U3 4-X IpOoIecCOB IUKJIA.

3) IToxa3zaTenb MOJUTPOIBI N ISl K&XKIOTO Mpoliecca UKJIa,
TEIIOEMKOCTh Cn W paboTy pacimpenus (cxxatus) | Bo3myxa B
paccuuThIBAEMOM MPOLECCE, KOJTMUECTBO MOABEICHHOMN (OTBEIEHHOM) B HEM
TEIUIOTHl (, a TAK)Ke U3MEHEHNE BHYTPEHHEH 3Heprun AU, U3MEHEHUe
SHTAJIBIMU Al BO31yXa, KO3QPHUIMEHT W paclpeneicHus Tera Mex Iy
BHYTPEHHEH 3HEprueil 1 coBepIIaeMoil BO3AyXOM paboTOl B paccCMaTpUBAEMOM
MPOIECCE TaHHOTO IHUKIIA.

4) Paboty |, BO3myxa 3a IMKII, KOJIUIECTBO TETUIOTHI (nops, TOIBEICHHOM
K BO3JIyXy M3BHE 3a UK, U TETUIOTHI (ors, OTBEICHHOMN OT BO3/yXa B
OXJIaJTUTEINb B XOJI€ COBEPIICHHUS ITUKJIIA, & TAKIKE KOJIMIECTBO TETUIOTHI (y,
NIPEBpAIICHHON B paboTy, U3MEHEHHS BHYTPEHHEH dHepTur AUy, SHTAIBITHN
Al u3HTpOnIUH AS, BO3AyXa 3a MK, TEPMUUECKUAN K.ILI. M
pPacCcUMTHIBAEMOTO IIUKJIA U TEPMUUECKUNA K.II.J. Mk, COOTBETCTBYIOIIETO EMY
nukiia Kapno.

Pe3ynbratsl pacyera BHOCSTCS B OJaHK 3aJaHUs U [0 HUM CTPOSITCS B
COOTBETCTBYIOIIEM MaciiTade padodas p-V (puc.2.1) u terosas T-S (puc.2.2)
JarpamMMbl pacCCYUTAHHOTO TEPMOAMHAMUYECKOTO IIHKIIA.



OEJEPAJTIBHOE ATEHCTBO 10 OBPA30OBAHUIO
Poccuiickuii I'ocynapctBennsiil Texnonornueckuit Yuausepcutetr «MATW» um. K. 3. L{nonkosckoro
Kadenpa «TexHomorusi mpon3BoICTBa aBUAITMOHHBIX JBUTATEIICH)

Tabmnuua 2.1

CryneHt

3AJJAHUE 110 PA3JIEJIY «TEPMOAMHAMUKA»

I'pynna

(pamunus, u., 0.)

IIpousBectu pacy€T u aHaIu3
TEPMOJMHAMHYECKOTO ITUKIIa

Pl
c

1

\7

Pabouee Tes0 — Bo3ayX, B KonuuecTBe 1 xe.

Hns Bo3nyxa:

R = 0287 4.
ke - K

¢, = 0712 [
ke K

Onpenenuts BemuuuHbL: a) p; V; T 1 S ans
Y3JI0BBIX TOYEK IuKia; 0) N; c; I; q; Au;
Al; AS ¥ \y TSI TIPOIIECCOB IMKIIA; B) (] moss.,
g ote.; |y Ou; AUy, Aly; ASy ¥ Mt IS IAKIJIA B
LIEJIOM.

JlomoOAHUTENLHEBIE TaHHEIE: V1 / V2 =

Brigano « »
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Bapuant Ne .

VY310BBIE TOUKH
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3. [IOI'OTOBKA K BBITIOJIJHEHUIO KYPCOBOI PABOTHI

[Ipuctynas K BBIIIOTHEHUIO KYPCOBOM pabOThI, CTYJICHTHI JTOJKHBI
popadoTaTh pa3ieiibl, HOCBAIICHHBIEC IEPBOMY U BTOPOMY 3aKOHAM
TEPMOJUHAMUKH, & TAK)KE UCCIIEIOBAHUIO MOJUTPOIHBIX MPOIECCOB U IUKJIIOB,
T.€. JOJDKHBI 3HATH CJIEAYIOIINE OCHOBHBIE COOTHOIIECHUS TEPMOJIUHAMUKH,
CIIpaBeIJIUBbIC JIsl UACaIbHbIX ra3oB [1]:

1. YpaBHeHUE COCTOSIHUS UACATBHOTO ra3a

pv =RT, (1)
rjie R — razoBas nmocrosiHHasl.

2. YpaBHEHHE MOJUTPOITHOTO TEPMOJIMHAMUYECKOTO Mpoliecca

pv" = const, (2)
rae N — ImoKa3aTeib NOJIUTPOIIbI, paBHBIﬁ
Pl
Ig b
n=—=, (3)
V2
lg —=
\'

1
3nech u ganee uHACKCaMH «1» u «2» 0003HaYEHBI MapaMeTPbl COCTOSIHUS

ra3a COOTBETCTBEHHO B Hayajie U B KOHIE pacCMaTpUBAEMOr0 MpoIecca.
3. YpaBHEHHE MEepPBOTO 3aKOHA TEPMOTMHAMHUKA

q=Au+1. (4)

3nech AU — U3MEHEHUE BHYTPEHHEW SHEPTUU, KOTOPOE JIJIsi BCEX MPOLIECCOB
UJICATLHOIO ra3a paBHO

AU=Up; — U = CV(Tz — Tl), (5)

rze Cy— TeIIOEMKOCTh Ta3a B MPOIIECCe MPH MOCTOSTHHOM 00bEMeE, a
| — pabota pacmmpenus (cxaTusi) rasa, KOTOpasi BO BCEX IMpoIieccax, Kpome
M30TEPMUYECKOTO, MOXKET OBITH OTIpeiesieHa U3 BIPAKCHHS

_ R
|= —(T,-T)). (6)

PaboTa rasza B n30TepMHUECKOM IPOIIECCE PAaBHA

=RT-InY2 =RT-In%. )
Vl PZ



Jliist onipesienienys paboThl ra3a B aainadaTHOM Ipolecce, Kpome

BBIPpAXKCHUA (6) MOKHO HCIIOJIb30BaTh CICAYIONIYIO q)OpMYJ'Iy
| =-Au= CV(T1 — Tz)

HM3MeHeHne SHTAIIbIINHU JJIs1 BCEX IIPOLCCCOB NACAJIIBHOT'O I'a3a PaBHO

Al =1y — iy =Cy(T2 — Ty),

(8)

9)

r7ie B COOTBETCTBUU C (popmyront Maiiepa TemioéMKOCTh raza B mpolecce

IIpH IIOCTOSIHHOM JIaBJICHUHU paBHA
Ch=Cv+R.
4. YpaBHEHHE IJIs ONPEACICHUS KOJIUYECTBA TETIOThHI
q=Cn(T2—Ty),
r1e Cy— TEIJIOEMKOCTh T'a3a B MOJUTPOITHOM IPOIIECCE, PABHAS

R
Ch=C+ —,

NN

7\_
|
>

Ch =Cy

=
|
>

. c
3neck K — mokasarens aguabaThl, paBHbIi K = st Bo3myxa k=1,4,

\'

5. AnamuTHyeckoe BBIPAKCHUC BTOPOI'0 3aKOHA TCPMOAWHAMUKHU !

T
WIn AS =5, —5; =Cpln-2,
1

T P
u AS=8,—s1 = cp'lnT—Z—R'ln—2 :

1 1

(10)

(11)

(12)

(13)

(14)

(15)

(16)
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4. ITOPAJOK BbBIITOJIHEHM A PABOTbI

Pacuer TepMOIMHAMUYECKOTO HMKIIA IO YETHIPEM COCTABIISIOIIUM €r0
MOJIMTPOITHBIM MPOIECCaM JIJI UICAIbHBIX Ta30B (BO3AyXa) COCTOUT B
MPUMEHEHUHU K HUM PaCCMOTPEHHBIX BBIIIIE OCHOBHBIX COOTHOIIECHUN
TEPMOIUHAMUKHU.

Brinonnenue KkypcoBoi paboThl caeayeT HaUYMHATh C COCTABIICHHUS IJ1aHa
MPOBEICHUsI pacyeToB. B 3aBUCUMOCTH OT HCXOAHBIX JAHHBIX MPOU3BOJAT JIUOO
MOCJIeIOBATEIBHBIN pacyeT MmapaMeTpoB BO3AyXa OT TOUKHU | J10 TOUKHU 4 1HKIIa,
100 cHayasa onpenessitoT mapaMeTpbl Bo3ayxa B Toukax 1, 2, u 4, ¥ Iuiib
3aTeM B Touke 3 1ukia. B octanbHOM MOPSAIOK MPOBEACHUS pacyeTOB ISt
pa3IMYHBIX BAPUAHTOB 33JaHUsl HE UMEET CYUIECTBEHHBIX pazinyuii. OH
BKJIFOYAET B c€04 MATh OCHOBHBIX 3TaIlOB.

1. Pacuer napametpoB Bo3yxa (P, V, T, S) B y3JIOBBIX TOUKaX LHKIIA.

[Topsanok pacuera cleIyronuin:

a) OIpEACIIAI0T HAYaJIbHOE COCTOSIHUE BO3/lyXa B TOUKE 1, Mpu 3TOM
JABJIEHUE, YIEIbHBIA 00bEM WM TEMIIEpaTypa BeIUUCIAIOTCS Mo (opmyne (1), a
SHTpoONUS Bo3ayxa — no gopmyse (16). [Tpu aTom cuutaror, 4yTo st
HOpMaJIbHBIX (pusnueckux ycaosuii (To=273 K, Po=10° n/m?), So=0. Torna
dbopmyna (16) umeet Bua:

S1—S0 =51 = Cp'll’l_-:_-—l - R-lni ; (17)

0 PO

0) onpenemnsoT COCTOSTHUE BO3/[yXa B TOUKE 2, TIPH 3TOM JaBJICHHE,
yAEIbHbIN 00BEM WJIM TEMIIEpaTypa Bo3ayxa HaxosaTcs u3 ypasHenui (1) u (2).
PacueTHble 3aBUCMMOCTH UMEIOT CIIEAYIOLIANA BUI:

P 3 n_

P—U (18)
1

Vl B T_l 1-n .

) .

T _(R)"

2=(n)" @



DHTpoImus BO3yXa B TOUke 2 onpeaensercs u3 ypapaenus (15) wim (16):

T
Sp =51+ Cyln—2,
Tl

nin

S2=81+ cp-ln_Tr—2 “Rilntz.
1 1

AHaJIOTUYHO PACCUYMTHIBAIOT TAPAMETPHI COCTOSHUS BO3/IyXa U B IPYTUX
y3JIOBBIX TOUKaX IuKIa. [Tpu 3TOM, eciu 3a1aHHBIMU SIBJISIFOTCSI BETUYHHBI
AUz3, Alyz win (.3, TO CHauaja u3 ypaBHenwii (5), (9) uwinu (11) onpeaenstor
TEeMIlepaTypy BO3/yXa B TOUKE 3, a 3aTe€M I10 3aJJaHHBIM BEJIMUYUHAM JIaBJICHUS
WU yJIeIbHOTO 00BbEMa, UcTofib3ys ypaBHeHus (1), (15) wim (16), BRIYKUCIAIOT
OCTaJIbHBIE MTApaMETPhI B TOUKE 3 ITUKJIA.

OCHOBHBIE TTapaMETPhI B TOUKE 4 ONPEICIISAIOT WK U3 ypaBHeHu# (18-20),
OTIMCHIBAIOIIMX CBSI3M MEXIY MapaMeTpaMu ra3a B TOukax 3 u 4 (Korja B TOUKe
4 3a/1aH JIMIIb OJIMH HapaMeTp U3 TPEX W 3ajaH IMOKa3aTelb HOJUTPONBI N3.4),
WM HETIOCPEACTBEHHO M3 YPABHEHHS COCTOSHUSA (KOT/1a B TOUYKE 4 3a7aHbI 1Ba
napameTpa u3 Tpéx). [Ipu aTOM, eciau B oCIeIHEM CiTydae 3aJal0TCs TakKe
MOKAa3aTelb MMOJUTPONBI N34 W I OAWH MapaMeTp BO3ayXa B TOUKE 3, TO
COCTOSIHHAE BO3/IyXa B 3TOH TOUYKE IMKJIA OMPEACIISIOT MOCE TOYKH 4, UCTIONB3YS
ypaBHenus (18-20).

2. Pacuer mapametpoB Bo3zayxa (p, V, T, S) B IpOMexKyTOUHBIX TOUKAX

IIPOLIECCOB IUKIIA.

[IpomexxyTOUHbBIE TOUKH HA3HAYAIOTCS CTYIEHTaMH CAaMOCTOSITEIBHO U
pa3eNbHO IS AuarpaMm P-V U T-S IUKIIa TaKuM 00pa3oM, 4TOObI Ha
KOKJIOM KPHUBOJMHEWHOM y4acTKE IUarpaMMbl ObUIO HE MEHEee 2-X TOUeK.

[TpuHATHIC MPOMEKYTOYHBIC TOYKH 0003HAYAIOTCS Yepe3 x,, x, U T.J. I
paboueii (p-V) u x;, x; u T.A. 1 TerioBoi (T-S) nuarpamm nukia. [TapameTpsr
COCTOSIHUS BO3/IyXa B IPOMEKYTOUHBIX TOUKaX IMKJIA BRIUYUCISIOTCS 110
dbopmynam (18) u (15), KoTopble TPH MPUHATHIX 0003HAYCHHUAX PUHUMAIOT
CJICIYFOIIUM BUL:

P, = P{V_l] | (21)
VX
T,
s, =81+ Cnln TX : (22)

1
I7i€ 3HAYECHUSIMH YIETLHOTO 00bEMA Vx B TOUKE X U TEMIIEPATyphl T, B

TOuke X' MKJIA CIEIyeT 3a1aBaThCs IPH PACYETe TAKMM 00pa3oM, YTOObI
MPOMEKYTOUHBIE TOYKA PAaBHOMEPHO PACHOJIAraJIUCh HAa UCCIEAYEMOM yUacTKe
JMarpaMMal.
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3. Iloctpoenue paboueii (P-V) u TeroBou (T-S) quarpamm IyKIIA.
['paduixu CTPOSAT MO Y3JI0BBIM M MPOMEKYTOYHBIM TOUKAM, UMES TIPU 3TOM B
BU]LY, UTO:

- IIUKJI KaK B pabouel, Tak U B TEIJIOBOM JuUarpaMMax, M300pakaercs
3aMKHYTOW KpUBOMW, TPUYEM HAMPABICHUE MTPOILIECCOB LIUKIIA B 3TUX
JyarpaMMax OJIMHAKOBO — IO XOJy IBUKEHUS YaCOBOW CTPEJIKH;

- BCE MOJIMTPOITHBIE MPOIECCHI B TEIJIOBOM AUarpaMme mpeacTaBIIsiOTCs
JorapuMUYECKIMH KPUBBIMH, HAPABICHHBIMU BBIMYKJIOCTHIO BHU3;

- PacroJ0KEeHUE MOJIUTPOITHBIX MPOLIECCOB B paboyeil tuarpaMme 3aBUCUT
OT BEJIMYUHBI TTOKA3ATENSI TIOTUTPOIIBL: Tipu 00>N>(), KaK 3TO CICAYET U3
ypaBHeHus (18), moauTpona umeeT runepooInYecKuid xapakrep; npu 0>n>- oo
MOJIATPOTIBI MIPEACTABIIAIOT COO0I KPUBBIE, MPOXOASAIINE Yepe3 HAYaI0
KOOpJIMHAT, IpUyeM Ipu N > -1 KpuBas Mpoiiecca HarpapiieHa BbIMTYKJIOCTHIO
BBEPX, a Mpu N < -1 HampaBieHa BBIMYKJIOCTHIO BHU3, B YACTHOCTH Tipu N = -1
MOJIUTPOTIA SIBJISIETCS TIPSIMOM JTMHUEH.

4. OmnpeneneHue BEIUYUH, XapaKTEPU3YIOIIUX MPOLIECCHI IUKIA!

a) MmoKa3artesb MOJUTPOIIbI Beuucisercs o ¢popmyne (3);

0) TerI0EMKOCTh BO3/[yXa B pacCMaTPUBAEMOM MPOIECCE OMPEEISIETCS 0
dopmyite (12) nm (13), mpudeM TEIIOEMKOCTh OTpHIIATEIbHA, eciti 1<n<K;

B) paboTa, NpOM3BOAMMAs BO3JAYXOM B IMOJIUTPOITHOM IPOLECCE,
OmpeeIIeTCs 0 OJJHOMY U3 BhIpaxkeHuit (6), (7) uiu (8); momydeHHas
BEJIMUMHA JIOJKHA OBITh YMCIIEHHO PaBHA IUIOMIAAU M0 KPUBOM ATOTO Ipoiiecca
B (p-V) nuarpamme; paboTa CUMTAETCS MOJIOXKUTEIHHON MPU pacIMPEHUH ra3a u
OTPHULIATEILHOM MPU CIKATUU Ta3a;

') KOJIMYECTBO MOABOAUMON (MJIM OTBOJUMOM ) TEMJIOTHI B MOJTUTPOITHOM
npoiiecce Beraucisiercs no popmyne (4) wnu (11); HalimeHHas BeTuYuHa
JI0JDKHA OBITh YMCJCHHO paBHA ILJIOIIA/IU 1O KpuBoi nporiecca B (T-S)
JarpaMMe; corjacHO ypaBHeHUo (14), Teriora nogBoauTcs K ra3y u3BHe (T.€.
OHa TOJIOKHUTENIbHAS ), €CIIA PHTpOIUs yBeaununBaeTcs (ds>0) u, Hao6opoT,
TEIJIOTa OTBOJUTCS OT T'a3a B OKPYXKAIOILYIO cpeay (T.e. OHA OTpUIaTEIbHAs),
eCJIU SHTpoInHs yMeHbIaercs (ds<0).

1) U3MEHEHNE BHYTPEHHEHN SHEprUM BO3yXa JJIs Mpoliecca ONpeaeIsieTcs
o ¢popmyiie (5);

€) U3MEHEHHUE SHTAJILIINK BO3yXa omnpenensercs no gpopmyne (9);

) U3MEHEHUE SHTPONUHU onpeaesercs mo dopmynam (15) wim (16);

3) KO3 PUIIMEHT pacipeesieHns Teria MeX Ay BHYTpEHHEN sHeprueil u
coBeplilaeMoi paboToi BO3ayXa 3a MpoLecc HaXOIUTCs Mo GopMyIie:

v :F' (23)
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5. OnpeneneHue BeTUYUH, XapaKTEPU3YIOLIUX LUK B IIEJIOM:
a) paboTa Bo3/yXa 3a IIUKJI ONpeeiseTcsl aredpanieckoil cymmoit pador,
COBEPILIEHHBIX TA30M B OT/ICJIbHBIX MPOIleccaxX IUKIIA:

=l + s+ lzg+laa=31; (24)

B COOTBETCTBHU C 3TUM BBIPAKCHHEM 32 OJIMH ITUKJI BO3JIyX COBEpIIIacT
MOJIC3HYIO paboTy, paBHYIO TUIOIIA TN ITUKJIA, TPEICTABICHHOTO B (P-V)
JTUarpamMmme;

0) KOJTMYECTBO TEIUIOTHI, IPEBPAIICHHON B pabOTy MUK, PABHO:

qu = qnouB - qOTBl (25)

I71€ (noxs — TEIUIOTA, TIOJIBEJICHHAS K Ta3y W3BHE 32 LUK, & (ors — TEILJIOTA,
OTBEJICHHAS OT ra3a B OXJIQJAUTEIb B X0J/I€ COBEPIICHUS ITUKJIA.

N3 ypaBHeHus (25) BUIHO, YTO TEIUIOTA UK (), TPEBpallleHHAas B padoTy
nukna |y, onpenensercs mwiomassio mukiaa B (T-S) quarpamme. Cliei0BaTeNbHO,
1o uKia B (p-V) u (T-S) nuarpammax UMEIOT OJIMHAKOBbIE 3HAUCHUS,

B) U3MCHEHHUE BHYTPEHHEH SHEPTUH, YHTAIBITNHN M SHTPOITMH BO3ayXa 3a
IIUKJI paBHO HYJIO, TaK KaK KOHEYHOE COCTOSIHHE Ta3a B PE3yJIbTaTe COBEPIICHHUS
IIUKJIa COBIAJACT C HAYaJbHBIM, TIOITOMY:

AUy = AUz2 + Aupz + AUsg + Augg = 0, (26)
Aiu = Al1o + Alpz + Alza + Algg =0, (27)
ASH = AS1.0 + Asp3+ ASsza + Asq1 =0 (28)

') TEPMUYECKUN K.I1.J. [IUKJIA, KOTOPBI XapaKTepU3yeT CTENEHb
COBEPIIIEHCTBA MPeoOpa30BaHUsl TEILIOTH B pabOTY, paBEH OTHOIIECHUIO
N0JIC3HON paboTHI |, K MOABEICHHOMN TEIIOTE Coss:

T]t e Ilt — q% — qnads _qamb’ :l_ qam(f . (29)
q noos q noos q noos q noos

N3 3TOr0 BBIpaXKEHUS CIAEAYET, YTO TEPMUUYECKUM K.I1.J. ITUKJIIA,
npeacTaBieHHoro B (T-S) Auarpamme, onpeaensieTcsi OTHOIIEHUEM TUIONIaan
IMKJIA K TUIOIIAA, COOTBETCTBYIOIIEH KOJTUYECTBY IMOJABOIUMOMN TEILIOTHI.

CoBepIlIeHCTBO MPOU3BOJIHLHOIO 0OPATUMOTIO IIMKJIA OIICHUBACTCS
CpPaBHEHHMEM €r0 TEPMUUECKOTO K.I1.JI. C TEPMUUYECKUM K.I1.JI. 00OpaTUMOTO ITUKJIa
Kapho, ocymectBisiemoro Mexy KpalHUMU ( Tmax U Tmin) TEMIIEpATYpamMu
paccmarpuBaemoro nukia. [ukn KapHo nmeer MakCUMaIIbHBIA TEPMUYECKHUI
K.IL.JI. JUIs 33JITaHHOTO MHTEPBaJia TEMIIEPATyP, PaBHBII:
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T .
ntk:l_ﬁ' (30)

Ecnu cpaBHUTH paccUMTBHIBAEMBIN LUK C ONMUCAHHBIM BOKPYT HETO IIUKJIOM
Kapno B (T-S) nuarpamme, TO miIomaab pacCMaTpuBaeMOro UKJIA MOIydaeTcs
MeHble iomaan nukia KapHo. OTHoIIEHHE 3TUX TUIONIAIEH MOKAa3bIBAET
HACKOJIbKO OJIM3KO MpUOIMKaeTCsl paccMaTpuBaeMblil MK K UKty Kapho, T.e.
OTIPEEIISIOT HACKOJIBKO TEPMUUECKUH K.I1.J. PACCMAaTPUBAEMOTI'0 IIUKJIa MEHBIIIE
TepMUYECKOTO K.I1.7. nukia KapHo:

T = 100% .
M

5. IPUMEP BBITIOJJHEHW S KYPCOBOM PABOTHI

Hwxe mpuBOAUTCS MOPSAAOK BRIMOTHEHUS KYPCOBOU pabOTHI Ha MpUMepe
BapuaHTAa 33JIaHus, UCXOJIHBIEC IaHHbIE KOTOPOTO NpEeICTaBlIeHbI B Tabuiie 2.1.
[1an npoBeieHUs PACYETOB CIIEAYIOIIHIA.

1. Pacuer mapameTpos p,V,T,S B y370BBIX TOUKaX [UKIIA:

a) HA4YaJIbHOE COCTOSTHUE BO3/lyXa B TOUKE | COTJIACHO UCXOIAHBIM JTAHHBIM
u ¢popmynam (1) u (17) cocraBmusier:

P, = 0,08 MITa = 0,8-10° 1/M2: T, = 280 K;
Vi = RT, _ 287 '2850 =1 M/kr;
P, 0810
5
5= Cplnt—R-ln - = 1,0 280 - 287.1n 2810 _ 6 09 kK,
T 273 1.10

0 0

rae cornacHo ¢popmyne (10) cp =cy + R=0,712 + 0,287 = 1 k/Ix/kr-K;

0) coCTOsIHME BO3AyXa B TOUKE 2 MOKHO OMPEIETUTh, UCIOIb3YS

COOTHOLICHHE V—l, KOTI'Jla CHauaja 1o BIYUCIEHHOMY 3HaYEHHIO V1 HaXOAUTCS
V2

yACIbHBIN 00BEM V2, a 3aTeM 1o popmyie (18) - naBnenue Py; Temneparypa Ts

HaxXOJUTCS U3 ypaBHEHUs cocTosiHu (1); Tak Kak npouecc 1-2 aguabaTHbIN

(n = K), To u3meHenue 3HTpoNUH B 3TOM Tiporiecce ASi» =0 (cn=0) u Sp = S1.
B) YUMTBIBAs Jaliee, 4yTo mnpoiecc 2-3 sBusercs nzodapubM (N = 0),

HaxoauM aasieHue P3 = P;, a Tak Kak IIpu 3TOM TEIIOEMKOCTB Cy = Cp, TO 110

dbopmyze (11) no 3agaHHOMY 3HAUEHMIO (2.3 U U3BECTHOU TeMiiepaType T

BBIUKCIISIEM TeMIlepaTypy Bo3ayxa T3 B Touke 3 LHKJIIA; SHTPOIHIO S3 HAXOIUM

o ¢opmye (15);
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I') YYUTBIBAS, 4TO mpolecc 4-1 n30XopHbIi (N = + 00), HAXOAUM YICIbHBIN
00BEM BO31lyXa V4 = V1, a J1ajiee MO 3aIaHHOMY 3Ha4eHUI0 P4 1 BbIUMCIIEHHOMY
3HAUEHUIO V4 omipeziesiieM TemMneparypy T4 B Touke 4 1IUKIIa, SHTPOIHIO
BO3JlyXa S4 BeIUMCIsieM o popmyiie (15), yauTsiBast Ipu 3TOM, YTO
TEIJI0EMKOCTH rasa B mporecce 4-1 ¢, = Cy.

2. Pacuer mapametrpoB P,V,T,S B IPOMEKYTOUHBIX TOUKAX MPOLECCOB
nukia (cMm. 1.2, pasaen 4).

3. Iloctpoenue padoueii (p-V) u TemnoBoi (T-S) nuarpamm nuknia. 1o
BBIYMCJICHHBIM 3HAYEHUSIM IMApaMETPOB COCTOSHUS BO3/lyXa B Y3JIOBBIX U
MIPOMEKYTOUYHBIX TOYKaX IMKJIAa B MacIITade ctposarcs padoyas (puc.2.1.) u
TerioBas (puc.2.2.)auarpaMMsbl IIUKIIA.

4. OnpeneneHue BEIMYUH, XapaKTEPU3YIOIIUX MPOIIECCHl ITUKIA (CM. 1.4,
pazaen 4).

5. OnpezienieHre BETMYUH, XapaKTEPU3YIOIIUX UK B I[EJIOM (CM. 1.5,
pazaen 4).

PesynbTaThl pacyeToB cBOASITCS B 00Ny Tabmuity 5.1.

6. OTYETHOCTD 110 PABOTE

[Ipu 3amuTe KypcoBoi pabOThI CTYACHT JIOJDKEH MPEACTaBUTh
MOSICHUTENBHYIO 3aMUCKY, OOPMIIEHHYIO COOTBETCTBYIOIIUM 00Pa3oM, U YMETh
OTBETUTH Ha BOMPOCHI, KACAIOIIUECS COJIEP>KAHUS BBITIOJTHEHHOM pabOTHI,
000CHOBaHMS UCIIOJIB3YEMbIX YPABHEHHUM, a TAKKe Ha BOMIPOCHI, CBSI3AHHBIE C
TEPMOJUHAMUYECKUMH OCOOEHHOCTSMHU MPOLIECCOB ITUKJIIA (CM. pa3nen 7).

[TosicHuTenpHas 3anKcKa A0JKHA COAEPIKATh:

- o(popMJICHHBIN U 3aNIOJIHEHHBIN pe3yJibTaTaMU pPacyeToB OJIaHK 3aaHus
Ha KypCOBYIO pa0oTy (cM. Tabnuity 5.1.);

- pacueThl BEJIMYUH MapaMeTPOB COCTOSIHUS paboyero tena (Bo3ayxa) BO
BCEX Y3JIOBBIX M IPOMEXKYTOUHBIX TOUKAX LIUKJIA, @ TAKKE BEJIMYHH,
XapaKTEepU3YIOIINUX KaXIbI U3 ITPOLIECCOB LIMKJIA U LIUKJI B 1IeJ0M. Bee
BBIYHCJICHUS] IOJKHBI COMTPOBOXKIATHCA KPATKUMU TIOSICHEHUSIMU BBIOOpa
pacyeTHBIX (POPMYIT U ONIPENEIICHUS BCTIOMOTaTEeIIbHBIX BEJIMUNH;

- pabouyI0 U TETUIOBYIO TUarpaMmsbl 1ukia (cMm. puc.2.1 u puc.2.2).

Bce pacuers! Bemonusiores B cucreme CU: naBnenue n3mepsercs B H/M?
win B [1a; Temneparypa T - B K; ynenbHbli 00bEM V - B M3/KT; TEIIOTA (),
BHYTPEHHSSA SHEPTHS U U SHTAJIBIUS | - B KJDK/KT; TEIII0EMKOCTD Cn, JHTPOIHS S
W ra3zoBas noctostHHas R st 1 kr Bo3ayxa - B kJx/kr-K.
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PEJEPAJIBHOE ATEHCTBO 110 ObPA30BAHHIO

Poccuiickuii ['ocygapctBennbiid TexHonornueckuii YHaupepcutet «MATU» um. K. 3. [{luoakoBckoro
Ka(bezlpa «I[BI/IFaTeJ'II/I JICTATCJIBHBIX aIlllapaTOB U TCILIOTCXHHUKAY

Tabmuma 5.1

CryneHt

3AJJAHME 110 PA3JEJLY «TEPMOAMHAMUKA»

(pamunus, u., 0.)

IIpoussectu pacuér u aHanu3
TEPMOIMHAMUYECKOTO [IUKJIA

Pl
c 3

1

\

PabGouee Temo — BO31YX, B KOJIMYCCTBE 1 xe.

Hns Boznyxa:
R = 0,287 <A<
ke K
cv=0,712 Kﬂ—m .
ke K
Onpeenuth BenuuuHbL: a) p; V; T U S as
Y3JIOBBIX TOYEK IuKia; 0) N; c; I; q; Au;
Al; As vy U1 IpoTIeCCOB IUKIIA; B) ( moxs.;
g ote.; ly; Ou; AUy, Aly; ASy ¥ Mt 7T TIMKIIA B
LIETIOM.
JlomoHuTeNbHbIE JaHHEIE: Vi / Vo= 12

Brimano « »

['pynima DaKynbTeT Bapuant Neo
VY3510BBIE TOYKH [IpoMexxkyTOoUHbBIE TOUKH
Jmna-
1 2 3 4 xxr | Xeixp | X X5 | Xa;x; | Xs;xi | Xe;xg | rpamma
MHI:1 0,08 2,59 259 | 0,392 | 0,164 | 0,43 1,0 0,58 - . E
[
I g =
e | 10 0083|0246 10 | 06 | 03 | 05 | 0,75 - |egg
T .
K 280 752 2217 | 1365 | 1250 | 1750 | 1950 | 1650 | 1000 | 650 o = o
| E =
S = 3
ook | 0,092 10,092 | 1,169 | 1,223 | 0,597 | 0,936 | 1,183 | 1,202 | 1,001 | 0,696 =
st N c | q Au Al As y= Au
rnpoiecca kJx/xr' K kJ]x/xr k] x/xr kJK/KT kJIx/kr kJx/krK q
1-2 K 0 - 367 0 367 472 0 o0
2-3 0 1 451 1465 1014 1465 1,077 0,712
3-4 1,346 -0,111 704 95 - 609 - 852 0,0535 -6,4
4-1 +o0 0,712 0 -772 -772 - 1085 -1,1305 1
Q nons g ors I 1T qu AU i Al I AS I
His kJIx/kr kJx/kr kJIx/kr kJIx/kr kJIx/kT kJIx/kr kJx/kr'K n
[MAKJIa
1560 772 788 788 0 0 0 0,505
200 T. [IpunsaTO « » 200 . IIpenonaBarens




[TosicHuTenpHas 3anucka opOpMIISIETCS HAa CTAaHAAPTHBIX JIMCTAX WU B
oTnenapHOM TeTpaau. Ha 06510kKe uin Ha TUTYJIBHOM JIUCTE HEOOXO0IUMO
HamnucaTth Ha3BaHue 3anucku: «lloscHuTeNnbHas 3aMCcKa K KypCcoBOi paboTe 1mo
TEpPMOJMHAMHUKE», U Jasee «PacueT TepMOIMHAMUYECKUX IMKJIOB TEIJIOBBIX
MalIuH»; (aMUINI0 U MTHUIUMAJIBI CTYIE€HTA, BBIIIOJHUBILETO padoTy; Tpymimy,
¢dakynbpTeT 1 HOMEp BapuaHTa; PaMIIIMIO U HHUIHAJIBI IPENOoaBaTels, yuEHYI0
CTETICHb U 3BAHUE; T'OJ] BHIOJIHEHUS PaOOTHI.

7. KOHTPOJIBHBIE BOITPOCHI

1. YUrto Ha3bIBaeTCS TEPMOAMHAMUYECKUM IIPOIIECCOM?

2. Kakoii mpouecc Ha3bIBAETCS MOTUTPOITHBIM?

3. Kakoit nponecc Ha3zbIBaeTcsa 00paTuMbIM?

4. Yto Ha3bIBAETCS KPYTOBBIM IPOLIECCOM WIIHM LIUKIIOM?

5. KakoBa ¢u3nueckas CyliHOCTh Ta30BOM MOCTOSTHHOW?

6. OT KakuX MapaMeTPOB COCTOSHUS 3aBUCUT BHYTPEHHSIS DHEPTHS

HcaIbHOTO Ta3a?
7. UeMy paBHO U3MEHEHNE BHYTPEHHEN DHEPTUM B KPYTOBOM MPOLIECCE
(umkie)?

8. Uto m3o00paxaer riomuaab o KpuBoil npouecca B (P-V) quarpamme?
9. YUro uzobpakaet rioaas noj1 KpuBoi mpouecca B (T-S) auarpamme?
10. Chopmynupyiite [IepBblit 3aKOH TEPMOTUHAMUKH.

11. Yro Ha3pIBaeTCA yIE€IBbHON TEIUNIOEMKOCTHIO?

12. Tloyemy TerI0EMKOCTH raza Ipy MOCTOSHHOM JJaBJICHUH OOJIbIIIE €T0
TEMI0EMKOCTH MPU MOCTOSIHHOM 00bEME?

13. Kak onpenenuTh npupanieHue 3HTPONUN UICAUTHLHOTO ra3 B
3aBUCUMOCTH OT OCHOBHBIX MapaMETPOB COCTOSIHUA?

14. [ToueMy B aguabaTHOM MPOIECCE CXKATHS TEMIIepaTypa rasa
BO3pACTAET?

15. Tlouemy B M30TEPMHUUECKOM MPOLIECCE PACIIUPEHUS Ira3a €ro
TEMIIEpaTypa OCTAETCS OCTOSTHHOM?

16. Kak rpaduuecku uzo0paxarorcs B pP-V u T-S auarpamMmmax u3zobapa,
U30X0pa, U30TepMa 1 aguadara’?

17. Kakue ycnoBust TpeOyOTCS ISl CO3AaHMS HEMPEPHIBHOTO MpoIecca
IpEeBpaIICHUs TEIUIOTHI B paboTy?

18. MccnenoBath 1 n300pa3uTh B P-V U T-S ArarpaMmMax MpoIECChl CoKaTUS
BO3/yXa MpH CIEAYIOMNX 3HAUCHUAX MMOKa3aTels NOJUTponsl: N=2; n=1,2;
n=0,5; n=-0,5; n=-2.

19. UccnenoBars 1 n300pa3uth B P-V U T-S AuarpaMmmax NpoLECcCh
pacuIMpeHus Bo3Ayxa Npu CAEAYIOIMNX 3HAYEHUAX TTOKa3aTes
nonutpornsl: N=2; n=1,2; n=0,5; n=-0,5; n=-2.
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20. UccnenoBath 1 M300pa3uTh B P-V U T-S quarpaMmax MmpoIecchl,
IIPOXOJIAIINE C YBEIIMUCHUEM BHYTPECHHEH SHEPTUU BO3yXa MPH
CICAYIOIIMX 3HAYEHUSIX MMOKa3aTels MoJuTponsl: N=5; N=1,3; n=-5.

21. UccnenoBath 1 m300pa3uTh B P-V U T-S quarpaMmax MpoIecchl,
IIPOXOJIAIINE C YMCHBIIICHUEM JIaBJICHHUS BO3AyXa IPH CIICTYFOIINX
3HAYCHUSX MOKa3aTels moautponsl: N=2; n=1,1; n=0,5; n=-2.

22. Hanucatb ypaBHEeHUE paOOThI paCIIMPEHUS B MPOU3BOJIBHOM IPOLIECCE.
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BUJIETbBI TEPMOJANHAMMKA.pdf

«MocKkoBcKuit
aBUALMOHHBIN HHCTUTYT
(HaLMOHATBHBII
HCCIIEI0BATEeNbCKUI
YHUBEPCUTET)»

Kadenpa "Texnonorus mpou3BoaCcTBa
aBHUAIMOHHLIX IBHUTATENEH"

no auctumumae « TEPMOJIMHAMUKA »

3K3AMEHAIIMOHHBIN BUJIET N 11

YTBEPXJAIO
3aB. xadeapoit

1.3aBrcHMOCTB MEXIY TapaMeTpaMy ra3a B HOJUTPOIHOM Mporiecce. Pabora,
BHYTPEHHSS SHEPIUs U TEIUIOTA MOJUTPOITHOTO MpoIiecca.

2.OCHOBHbIE YpPaBHEHHUS ra30BOr0 IOTOKA. Y pPaBHEHMSI HEPA3PbIBHOCTH, SHEPTUH.

«MOCKOBCKHIt
aBUAIMOHHBIN
HHCTUTYT»

Kagenpa "TexHonorus npou3BoJcTBa
aBHAI[MOHHBIX ABUTATEIeH"

SK3AMEHAIIMOHHBINA BUJIET N 6
no puciumnae « TEPMOJIMHAMUKA

YTBEPX/JAIO
3aB. xadeapoit

2.1{ukibl 1a30TypOMHHBIX YCTaHOBOK.

1.9uTanenus. TermnoeMKoCcTh: MaccoBasi, MOJbHas, 00beMHasi, ICTUHHAS, TIPU
IOCTOSTHHOM JIABJIEHWUH, CPEIHSSL.

«MOCKOBCKHIt
aBHAIIMOHHBIN
HHCTUTYT»

Kadenpa "TexHONIOTHS IPOU3BOICTBA
aBHAL[MOHHBIX ABUTaTeIei"

3K3AMEHAIIMOHHBINA BUIET N 4
no pucriuminae « TEPMOJIMHAMUKA»

YTBEPXAIO
3aB. kadenpoii

1.I'a30BBIE CMeECH.

ABUTaTCIIA.

2.1IpAMOTOYHBIN BO3IYIITHO-PEAKTUBHBIN ABUTaTeb. TeopeTnueckuil nuki u KI1J

Kadenpa "TexHonmorust mpou3BOICTBA YTBEPXIAIO
. aBHUALIMOHHBIX JBUTaTenei" . 3aB. kadeapoii
«Mocxosekuit | JKIAMEHALIMOHHBIA BUJIET N 12
aBHallHOHHBIN o auctumumae «TEPMOJIMHAMUMKA»
UHCTUTYT» " "

1.MccnenoBanre NOJUTPOITHOTO MpoILiecca.

2. TypbopeaktuBHsiil nBurarens. Teoperndeckuid nukn u KITJI nBurarens.




Kadenpa "TexHOIOrHS IPOU3BOICTBA VTBEPXIIATO
aBHUAIMOHHBIX IBHUTaTENEH" 3aB. xadeapoit

«Mockosckuit 3K3AMEHAIIMOHHBIN BUJIET N 7

ABHALMOHHbIH o auctumunae « TEPMOJIMHAMUKA »
UHCTUTYT»

1. TermmoemkocTs ra3zoBoii cMecu. OTHOIIEHUE TEIIIOEMKOCTEN. B3anmoneicTaue

CUCTEMBI C OKpY>Karolleil cpesioil. 3aKOH COXPaHEHUs SHEPTUH JIJIs1 U30JUPOBAHHON
CUCTEMBI.

2 .]_[I/IKJ'I KUAKOCTHO-PECAKTHUBHOI'O ABUT'aTCIIA.

Kadenpa "TexHomOTHs IPON3BOICTBA YTBEPXJAO
. aBHAIIMOHHBIX ABUTATEIeH" 3aB. kadeapoit
“MOCKOBCKH? 9K3AMEHAIIMOHHBIU BUJIET N 5
aBHalHOHHBIN o auctummae « TEPMOJIMHAMUKA »
HHCTHUTYT " "

1.Pabota u Teruiora. BHyTpeHHss sHEprus.

2.YpaBHEHUE COCTOSIHMS PEATIBHOIO Ia3a.

Kadenpa "TexHonmorust mpou3BOICTBA YTBEPXIAIO
. aBHAL[MOHHBIX ABUTATeIei" . 3aB. kadenpoii
“MOCKOBCKHKI 9K3AMEHAIIMOHHBIU BUJIET N 1
aBHalHOHHBIN no auctumumiae « TEPMOJIMHAMUKA »
HHCTHUTYT " "

1.IlepBblii 3aKOH TEPMOJUHAMUKHI

2.YpaBHEHUE COCTOSIHHS UJEATBHOIO Ta3a.

Kadenpa "TexHosorus npou3BoICTBa VTBEPXIAIO
. ABUAIMOHHBIX JBHTaTENeH" 3aB. kadenpoii
«MockoBcxuii 9K3AMEHAIIMOHHBIX BUJIET N 2

ABHALMOHHbIH o auctumumae «TEPMOJIMHAMUMKA»
UHCTUTYT»

1.ITapametpsl coctosiHus. [Tapamerps! npouecca. TepMoaguHAMUYECKHUE ITPOLIECCHI.

2.TepMOI[I/IHaMI/IKa.BI/II[BI. OCHOBHBIC TIOJI0KCHHS. I/ICTOpI/I}I Pa3sBUTHA




«MOCKOBCKHI
aBUAIMOHHBIN
HUHCTHUTYT
K.2.Ilnonkosckoro

Kadenpa "TexHonorus mpou3BoacTBa
aBHUAIMOHHBIX IBHUTaTENEH"
3K3AMEHAI_[I/IOHHI)II71 BHUJIET N 3
o aucrumrniae «TEPMOJIMHAMUKA »

YTBEPXJAIO
3aB. xadeapoit

1.Huxn Kapuo. [Ipsimoii u o6patsnii. [{ukin KapHo B TemioBoii quarpamme.

2.0OCHOBHBIE TEPMOIMHAMUYECKUE TOXKIECTBA

«MOCKOBCKHUI
aBUAIMOHHBIN
UHCTUTYT
K.2.Ilnonkosckoro

Kagenpa "TexHonorus npon3BoJcTBa
aBHAIMOHHLIX ABUTATENEH"
9K3AMEHAIIMOHHBIU BUJIET N 8
no aucturummae « TEPMOJIMHAMUKA»

YTBEPX/AIO
3aB. kadeapoii

1.PaGota pacuupenus. Pacnonaraemas pabota. MakcumanbsHasi paborta.

2.0utponus. Teopeme Kapno. Murerpan Knaysuyca. TernoBas Teopema Hepcra

«MOCKOBCKHUI
aBUAIMOHHBIN
UHCTUTYT
K.2.IlnonkoBckoro

Kagenpa "TexHonorus npou3BocTBa
aBUAIMOHHLIX ABUTATENEH"
9K3AMEHAIIMOHHBIN BUJIET N 9
no auctumummae « TEPMOJIMHAMUKA »

YTBEPXAIO
3aB. xadeapoit

1.Maremaruueckoe BBIPpAKCHUEC BTOPOI'0 3aKOHA TCPMOANHAMUKHU.

2.OuTponus. BelpoxkaeHne 3aMKHYTOM cucTeMBIL. TemioBas CMEpTb.

«MOCKOBCKHIA
aBUAIMOHHBIN
HHCTHUTYT
K.9.IlnonkoBckoro

Kadenpa "TexHomorust mpou3BOICTBA
aBHAILIMOHHBIX ABUTATENIENH"
3K3AMEHAIIMOHHBIA BUJIET N 10
no qucriuminae « TEPMOJIMHAMUKA »

YTBEPXAIO
3aB. kadenpoit

1.TemoBble nBUTATEIN

2.YpaBHEHHUE COCTOSHUS pEabHOTO Iasa.




«MoCKOBCKHUI Kadenpa "TexHonorus mpon3BoacTBa YTBEPX/IAIO
aBUAIMOHHBIN aBHUAIMOHHBIX IBHUTaTENEH" 3aB. xadeapoit

VHCTATYT 3K3AMEHAIIMOHHBIN BUJIET N 13

K.3.Iluonkorckoro o auctummnae «TEPMOJIMHAMUMKA»

1.Iukuibl nBUraTenell BHyTpeHHEro cropanus. MiHaukaropHas qtuarpamma

2.VcTeuenue razoB. YpaBHEeHHE pacxojia. AHAIN3 ypaBHEHUs pacxoja

«MockoBcKui Kagenpa "TexHonorus npou3BoJcTBa YTBEPXJAIO
aBUAIIMOHHBIN aBUAIMOHHBIX JBUTaTeNei" 3aB. kadeapoii
MHCTUTYT 9K3AMEHALIMOHHBIN BUJIET N 14

K.3.1luonkorckoro mo qucriumuinae « TEPMOJIMHAMUKA

1.06001maromniee 3HaYCHUE TTOJUTPOITHBIX TPOIIECCOB.

2.3aBUCUMOCTD TEIUIOEMKOCTH OT TeMItepaTypbl. TermIoeMKOCTh PeaJbHOro ra3a.
YpaBHenue Maitepa

«MocKoBCcKU Kadenpa "TexHnonorus mpou3BoJCTBa YTBEPX/IAIO
aBUAIMOHHBII aBHUAIMOHHBIX JBUTaTENei" 3aB. xadeapoit
UHCTHUTYT 9K3AMEHAIIMOHHBIX BUJIET N 15

K.3.Ilmonkorckoro no qucriuminae « TEPMOJIMHAMUKA

1.ITomuTponHkle mpoliecchl B TemI0Boi tuarpamme. O0o0aroiiee 3Ha4YeHHE

2.BTOpOI>'I 3aKOH TCpMOJUHAMHKHU. OCHOBHBIC TTOJI0KEHHS

«MockoBcKkuit Kagenpa "TexHonorus npon3BoJIcTBa YTBEPXIAIO
ABUALMOHHBII aBHUALIMOHHBIX JBUTaTeNei" 3aB. kadeapoit
UHCTUTYT 9K3AMEHAIIMOHHBIN BUJIET N 16

K.3.1lmonkoBckoro no auctumummae « TEPMOJIMHAMUKA »

1.Pammpsroniuecs comia.

2. JIpoccenupoBaHue raza




«MOCKOBCKHI
aBUAIMOHHBIN
HUHCTHUTYT
K.2.Ilnuonkosckoro

Kadenpa "TexHonorus mpou3BoacTBa
aBHUAIMOHHBIX IBHUTaTENEH"
3K3AMEHAI_[I/IOHHI)II71 BUJIET N 17
o auctummnae «TEPMOJIMHAMUMKA»

YTBEPXJAIO
3aB. xadeapoit

1.OcHOBHBIE ypaBHEHHUS a30BOT0 MIOTOKA
2.YpaBHEHUE COCTOSIHUA UACATBHOIO rasa.

«MOCKOBCKHUI
aBHAIIMOHHBIN
UHCTUTYT
K.2.Ilnuonkosckoro

Kagenpa "TexHonorus npou3BocTBa
aBHUAIMOHHEIX ABUTaTeNneh"
9K3AMEHAIIMOHHBIU BUJIET N 18
o auctumnae «TEPMOJIMHAMUMKA»

YTBEPX/JAIO
3aB. xadenpoit

1.CgoiicTBa 00paTUMBIX U HEOOPATUMBIX LIUKIIOB.

2.ITomuTporHbie iporecchl. Buapl. OO0IME MOT0KEHHUS UCCIICIOBAHUS

«MOCKOBCKHH
aBUAIMOHHBIN
HHCTHUTYT
K.2.Ilnonkosckoro

Kadenpa "TexHoNMOTHS IPOU3BOICTBA
aBHAI[MOHHBIX ABUTATEICH" .
9K3AMEHAIIMOHHBIU BUJIET N 19
no aucturuimae « TEPMOJIMHAMUKA»

YTBEPXJAIO
3aB. xadeapoit

1.L[I/II(J'II>I XOJIOAUJIbHBIX YCTAaHOBOK

2.AnnabaTHBIH Mpoliecc UCTeUEHUs Ta3a

«MoCKOBCKHI
aBUAILIMOHHBIN
HHCTHUTYT
K.2.1lnonkoBckoro

Kadenpa "TexHomOrHs Mpon3BOICTBA
aBHAL[MOHHBIX ABUTATeIei"
3K3AMEHAIIMOHHBINA BUJIET N 20
no pucruminae « TEPMOIMHAMUKA»

YTBEPXIAIO
3aB. kadenpoit

1.KpyroBsie TepMoaHAMHUYECKHE TIpOLecChl. TepMUUecKuil KIA U XOJI0JMIbHBII

KO3 PUIUEHT

2.AHanuTHYECKOE BhIpakeHue paboThl mpolecca..






