MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

YTBEPXKXIAIO

OOKYMEHT NMOANMMCAH
QNEKTPOHHOM MOANNCHIO o
[Ipopekrop no yueGHoil paboTte

CepTudukat: 6FC632A3C216BIFFDAOF5EADC52CO5FE
Bnapeneu: Cuto Unbsa Cepreesuy

[evicTauteneH: ¢ 25.03.2024 #o 18.06.2025 EUN ..HYKOBHI/IKOBa

07 maga 2024 .

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.0.10 Texnuuyeckasi TepMOAUHAMHUKA
3akperieHa 3a kadbeapoir  JHepreTuKH

VYueOnsiii iian  b130301 24 D0I1.plx
Hanpasnenue: 13.03.01 TermosnepreTrika U TEMIOTEXHUKA

KBamudunkarms Bbakaaasp

dopma 00ydueHHST ~ OUHASA
OO6mmas TPy 10€MKOCTh 93ET

Bunel koHTpOISA B ceMecTpax:
KontponsHnas pabora 3, 3auer 3, Dk3ameH 4

Pacnpene.ﬂemle YaCcoB JUCHUIIJIMHBI IO ceMeCTpaM

CemecTtp
(<Kypc>.<CemecTp Ha 3@2.1) 4(2.2)
Kypee>) Uroro
Henenp 17 17
Bun 3ansaTuit v | po| von | pono| vn PII

Jlexumn 34 134 |34 [34 |68 |68
JlaGopatopHsie 17 |17 |34 |34 [51 |51
IIpaxkTuueckue 17 (17 |34 |34 |51 |51
B ToMm uncne uHT. 24 124 |24 |24 |48 |48
Hroro ayn. 68 |68 |102 (102|170 |170
KonrakrtHas pabota 68 |68 102 (102 (170 [ 170
Cawm. pabota 40 |40 |78 |78 |118 |118
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 [ 108 | 216 [ 216 | 324 | 324



DidenkoLA
Машинописный текст
07 мая

DidenkoLA
Машинописный текст
24


[Iporpammy coctaBui(n):
0.c., cm.np., Jlamywkuna C.B.
PaGoyast mporpamma JUCHUTUTHHBL

TexHuveckasi TepMOAMHAMUKA
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HanpasiyieHuto nmoarotoBku 13.03.01 TemnosnepreTika u TeroTexHuka (mpruka3 Munobpuayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpasnenue: 13.03.01 Tennosnepreruka 1 TeII0TEXHUKA
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

JHepreTuKu

[Ipotokon ot 18 anpesnst 2024 r. Ne8
Cpok neiictBus mporpamMmbl: 2024-2028 yu.T.

3aB. xadenpoit bymaros FO.H.

[Ipencenarens MK®

Jlarymkuna C.B. 26 anpenst 2024 r. Ne§
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
JupexTop 6uOaroTeKH Cotauk T.®.

25

(y4eOHBIi1 oTIHEN)

No peructpanun
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Buzuposanue PIIJI ny1s ncnoiHeHus1 B 04epetHOM Y4eOHOM roay

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl

JHepreTuKu
Buecens! nsmenenus/nononnenus (Ipunoxenue )
[Iporoxon ot 20251, Ne
3aB. kadenpoit
Buzuposanue PILJI ny1s ncnonHeHus1 B ouepetHOM YUeOHOM roay
IIpencenarens MK®

2026T.

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
JHepreTuku

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Buzuposanue PIIJI nis ncnonHeHus1 B ouepetHOM Y4eOHOM roay

IIpencenarens MK®
. 2027 T.
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
JHepreTuku

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PIIJI n1s ncnoiHeHus1 B o4epetHOM Y4eOHOM roay

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
JHepreTuku

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

Z[aTI) CTyA€HTaM 3HaHUA O Q)yHHaMeHTaIII)HI)IX 3aKOHAaX OCYMICCTBJICHUS TCIIJIOBBIX MPOLECCOB, TCPMOJUHAMUICCKUX
METOZax aHajin3a 3aMKHYTBIX U Pa30OMKHYTBIX TCIUIOTEXHUYECKNX NPOLECCOB PA3HOI'0 HA3HAYCHHUS 1 Bblpa60TaTb
MPAKTUYCCKUEC HABBIKH OIPEACIICHUS TCPMOJUHAMUYCCKUX XapaKTCPHUCTUK IMTPOLECCOB C OJHO- U I[ByX(baBHLIMI/I
paGO‘II/IMI/I TCJIAMU U TCINIOHOCUTEIIAMHA MTOCTOAHHOTO U IEPEMEHHOT'O COCTaBa.

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

uxn (pazgen) OOIT: b1.0.10
2.1 | TpedoBaHus K NMpeABaApPUTEIbHOIl MOATOTOBKE 00y4aI0IIErocs:
2.1.1 | ®usuka

2.1.2 | Tunpora3zonrHaMuka

2.1.3 | YueOHas (03HaKOMHTEIbHAS ) TPAKTHUKA

2.1.4 | BBenenue B cienuaibHOCTD

2.1.5 | MaremaTuka

2.2 | JMCUMIUTMHBI U MPAKTUKH, 1151 KOTOPHIX 0CBOEHHE TaHHOW JHCHHILTHHBI (MOXYJI51) HEOOXOTHMO KAK

npeanecTByoiee:

2.2.1 | IIpousBoacTBEHHAs (TEXHOJIOTHYECKAs) TPAKTUKA

2.2.2 | IIpon3BonacTBEeHHAs (IKCINTyaTallMOHHAS) IPAKTHKA

2.2.3 | IlpousBoacTBeHHAs (MPEAIUIIIIOMHAs) PAKTHKA

2.2.4 | TermmomaccooOMeH

2.2.5 | OxpaHa OKpy>Karoiel cpepl Mpu paboTe TEIUIOIHEPTETUICCKUX OOBEKTOB

2.2.6 | KotenbHble yCTAaHOBKH U TAPOTEHEPATOPHI

2.2.7 | UcTOYHNKHN TEIUIOCHAOKEHUS

2.2.8 | ®U3UKO-XUMHUYECKHE OCHOBBI TOPEHMS U TOILIIMBO

2.2.9 | HarHerarenu u TEMJIOBBIE JBUTATEIIN

2.2.10 | [TogroroBka K mpoLeaype 3allUuThl U 3alIUTa BBITYCKHOI KBaTU(HKAMOHHON paboThI

2.2.11 | DHeprocoepexeHue

2.2.12 | OxcmyaTanus TEMI0’HEPreTHUECKUX YCTAHOBOK U CUCTEM

2.2.13 | TemomaccooOMeHHOE 000pyIOBaHNE MPEATIPUATHI

3. KOMIIETEHIIMA OBYYAIOIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUILTUHbI

(MOIYJIST)

OIIK-3 : Cnoco0eH NpUMEHSITh COOTBETCTBYIOIIHIT (PU3NKO-MaTeMATHYCCKHIl aNNapaT, MeTOAbI AHAJIU3A H
MOJIeTHPOBAHNS, TEOPETHYECKOT0 H IKCIIEPUMEHTAILHOT0 HCCIeI0BAHUS IPH PellleHNH MpodeccCHOHAIbHBIX 32124

Wnpukatop 1

OIIK-3.2. JleMOHCTpHpYeT NOHUMaHUe (PU3UUECKUX SBICHUH M MPUMEHSET 3aKOHbI MEXaHUKH, TEPMOIMHAMHUKH,
NIEKTPUYECTBA U MATHETH3Ma, OTITHKU

OIIK-4: Crioco0eH 1eMOHCTPUPOBATH MPUMeEHEHHe OCHOBHBIX CIIOCO00B NMOJIYyYeHUs, IPeodpa3oBaHusl, TPAHCIIOPTA U

HCIOJb30BAHUA TECIJIOTHI B TCIVIOTEXHUYECCKHUX YCTAHOBKAX M CUCTEMAaX

Nupukatop 1

OIIK-4 4. I[eMOHCTpI/IpyCT NMOHMMaHHUE OCHOBHBIX 3aKOHOB TCPMOANMHAMHUKA U TCPMOANHAMUYCCKUX COOTHOIIECHHM.

Wunukatop 1

OIIK-4.5. TIpuMeHseT 3HaHUsI OCHOB TEPMOJAWHAMHKH JJIS1 pACUETOB TEPMOAMHAMHUYECKUX IPOLIECCOB, IIMKIOB U X
nokKa3aTeseH.

B pe3yibTaTe 0OCBOCHUS JMCHUIIIMHBI 00Y4YAIOLIUIACS J0JIKeH

3.1 (3HaTh:

3.1.1 | 3akoHBI COXpaHEHUS U MPEBPALICHHS YHEPIHU IPHUMEHATEIBHO K CHCTEMaM IepeJadn U TpaHc(hopMaliy TeIUIOTHI,

KaJIOPpUYICCKUEC U ICPCHOCHBIC CBOICTBa BCHICCTB MIPUMCHUTCIIBHO K pa60‘-II/IM TCJIaM TCIIJIOBBIX MalllMH U
TETIJIOHOCUTEIISIM, TCPMOJANHAMUYCCKUEC TPOLECCHI U ITUKJIbI npeo6pa3OBaHI/1>1 OHEPruu, NpoTCKAIINEC B
TCIUIOTEXHUYCCKNX YCTaHOBKaAX.

3.2 | YMeTh:

3.2.1 | TepmonuHaMHIUYeCKUil aHAIH3 UKIOB TEILUIOBBIX MAIIUH C LIEJIBI0 ONTUMHU3AIMY X Pab0dnX XapaKTePUCTUK H

makcumm3anuu KIT/T.

3.3 | Bragern:

3.3.1 | OcHOBaMH TEPMOANHAMUYECKOTO aHATH3a PAOOUYHX MIPOIECCOB B TEIIOBBIX MAIIMHAX, ONPEAEICHHS TapaMeTPOB UX

PpaboThI, TEMIOBOH APPEKTUBHOCTH.




4. CTPYKTYPA U COJAEPKAHUE JUCIATLINHBI (MOLYJI5T)

Kon Bun HanmenoBanme pasnenoB u | Cemectp / | YacoB | Komneren- | Jlutepatypa | Uute | IIpumeuanue
3aHATHA | 3aHATHSA TeM Kypc UM PaKT.
Pazgen | Paznmen 1. [lepBblii 3aKkoH U
BTOPOIi 3aKOH
TepMOAUHAMHUKH
1.1 Jlex TexHuueckas TepMOIMHAMUKa 3 5 OIIK-3 JI1.1J11.2 1 Jleknus-

KaK TeopeTH4ecKasi OCHOBa OIIK-4 JI1.3 oecena OIIK-
TeruiosHepretuky. [Ipeamer u JI1.4J12.1 3.2, OIIK-4 .4,
METO]l TEpMOJIMHAMHUKH. JI12.2 J12.3 OIIK-4.5
TepMmoauHaMuyeckas cucremMa J12.4 J12.5
1 OKpY’Karolas cpesa. JI2.6 J12.7
PaBHOBecHbIE U JI2.8713.1
HEpPaBHOBECHBIE COCTOSIHUS. JI3.2J13.3
[TapameTpsr JI3.4 J13.5
COCTOSIHUS. Y paBHEHHE 21032

COCTOSIHUS,
TepMOAVHAMUYECKast
noBepxHocTh. ITonATHE
TEIUIOBOI'O PaBHOBECHS,
MepBBINA 3aKOH
TepMoArHaMuKH. IToTeHnnans
1 KOOPJIMHATEI
TEPMOANHAMHYCCKUX
B3aumojeicTeuil. Temneparypa
, SHTponus. I1epBrIiil 3akoH
TEPMOJUHAMUKHU KaK 3aKOH
coxpaHeHus sHepruu. Temnora,
onbIT [xoyms,
9KBUBAJIEHTHOCTb Te- IIOTHI U
paboTb1. COOTHOIIEHUS] MEXKITY
eIMHUI[aMU pabOTHI U TeIIa.
Pabora pacmmpenust kak
(byHKIHA IIporiecca.
BHyTpeHHss SHeprus Kak
¢byHkuus cocrosius. [Tonstue
IIOJIHOTO Y HETOJIHOIO
muQdepeHnnaios.
AHaIUTHYECKOE BBIpKEHHE
MEPBOTO 3aKOHA
TEPMOJUHAMUKHU Yepe3
BHYTPEHHIOIO DHEPTUIO.
@DopMynUpPOBKH IIEPBOTO
3aKOHA TEPMOJUHAMUKHY.
Temnora kak GpyHKIHA
npouecca. Beunslit npuratens
MEPBOTo pofa. DHTANbIHS KaK
(YHKIHSA COCTOSHUSL.
AHaTUTHYECKOE BBIpaKCHUE
MEPBOro 3aKOHa
TEPMOJUHAMUKHU Yepe3
SHTAJIBIIHIO.




1.2 Jlex TTonsaTue naeaabHOIO rasa. OIIK-3 JI1.1J11.2
Tepmuueckoe ypaBHEHHE OIIK-4 JI1.3
COCTOSIHUS UACATILHOTO ra3a. JI1.4J12.1
3aKkoH ABOTaapoO U €To JI2.2J12.3
clencTBUs. YpaBHEHUE J12.4 J12.5
Menpeneea-KnanelipoHa. JI2.6 J12.7
TermmoeMKoCTh, HICTUHHAS 1 JI2.8J13.1
CpemHss TemIoeMKocTs, Cp u JI3.2J13.3
Cv. ®opmyna Maiiepa. JI3.4 J13.5
MonekynsipHO-KUHETHYECKas U 2102
KBAaHTOBAsl TEOPUS
TeroeMKocTi. OCHOBHBIE
TEpPMOJMHAMUYECKHE
IIPOIIECCHI HACANBHEBIX Ta30B
(M30XOpHBIN, N300apHBIH,

HM30TEPMUYECKHA,
annabatHei). [TomurpomnHse
MIPOIIECCHI U UX aHAJIH3.
Tabauibpl TepMUUECKUX U
KaJIOPUYECKUX CBOICTB
HJeaTbHBIX Ta30B.

1.3 Jlex OO0paTtuMbie 1 HEOOpATHMEIE OIIK-3 JIT.1 JI1.2 Jlexrmsi-
nporecchl. POpMyIUPOBKU OIlK-4 JI1.3 oecena OINK-
BTOPOTO JI1.4J12.1 3.2, OIIK-4 4,
3akoHa. TepMoMHaMUYeCcKue JI2.2J12.3 OIIK-4.5
nukisl. Tepmuueckuit KITJ u J12.4 J12.5
XOJOAWIBHBIA K03 DHUITHEHT. JI2.6 J12.7
[psiMble 1 0OpaTHBIC IIUKIIBL. JI2.8J13.1
Huxn Kapso u ero JI3.2J13.3
tepmuueckuit KI1JI. Teopema JI3.4 JI3.5
Kapno. OHTponus, uHTErpan 2132

Kunaysuyca. T-S - quarpamma u
€€ CBOICTBA.
TepMoIuHAMIYECKHE IUKIIBI B
T,S - nuarpamme. TaOmuIIbI
SHTPOININH UACATBHBIX Ta30B.
W3menenue sHTpONMHU B
HEOOpaTHMBIX MPOLIECCaXx.
OOBenHEeHHOE YpaBHEHNE
MIEPBOTO M BTOPOTO 3aKOHOB
IUTsL OOPaTUMBIX U
HEoOpaTUMBIX IPOLIECCOB.
OOpaTHMOCTh 1 IPOU3BOACTBO
pabots! (one3nas padboTa,
MaKCHMAJIBHO IT0JIe3Has paboTa
CHCTEMBI, TeIuIa). DHTPOITHSL.
DHTPONHUIHHBIA METOJ] pacdeTa
MOTeph pabOTOCTIOCOOHOCTH.
Merton KII/I B ananuse
HEOOPaTHMBIX IIUKJIOB.
CpaBHUTENBHBIH aHATH3
MeTo10B. OCHOBHEIC
MaTeMaTHYECKHUE METOIHI.
CootHomenust MakcBenna.
YacTHbIC IPOU3BOIHBIC
BHYTpPEHHEH IKCEepriu,
SHTPOINH, SHTAIBITHH,
TEIJIOEMKOCTH.




1.4 IIp Cucrema eIMHUI U3MEPEHUs, 6 OIIK-3 JI1.1J11.2 OIIK-3.2,
[IePEBOJIHBIC COOTHOIICHMS. OIIK-4 JI1.3 OIIK-4.4,
[TapameTpsl cocTOSHUS. JI1.4J12.1 OIIK-4.5
VYpaBHeHHE COCTOAHUS JI2.2J12.3
HUAealIbHOrO ra3a. J12.4 J12.5
TennoeMKoCTh, SHTANBITNS U JI12.6 JI2.7
BHYTPEHHSS HEPTHs [a30B B JI2.8713.1
HMACAIbHOM COCTOSIHUM. JI3.2 J13.3
[TepBsiii 3aKoH JI3.4 J13.5
TEPMOJUHAMUKH, ONIPEICIICHIE 21032
KOJINYECTBA TETUIOTHI, paOOTHI,

W3MEHEHUs1 BHyTPEHHEHN
sHepruu. TepMoIuHaMu4ecKue
IIPOLIECCHI: H30XOPHBIH,
n300apHbIH, H30TePMHUYECKHUI,
a7MabaTHBIN, MTOJTUTPOITHBIH.

1.5 JIab OnpezeneHue ra3oBon 3 OIIK-3 JI1.1J11.2 PaGora B
ITOCTOSIHHOM BJIQYKHOTO OIIK-4 JI1.3 MAaJIBIX
BO3yXa JI1.4J12.1 rpynmnax

JI2.2J12.3 OIIK-3.2,
J12.4 J12.5 OIlK-4.4,
J12.6 J12.7 OIIK-4.5
JI2.8J13.1
JI3.2JI3.3
J13.4 JI3.5

2122

1.6 JIab N3yueHne oCHOBHBIX METOJIOB 5,5 OIIK-3 JI1.1J11.2 Pabora B
U CPEJIICTB U3MEPECHHUS OIIK-4 JI1.3 MaJbIxX
XapaKTEPUCTUK JI1.4J12.1 rpynmnax
TEPMOAUHAMUYECKAX CUCTEM. J12.2 J12.3 OIIK-3.2,
OnpeneneHue TeMI0eMKOCTH J12.4 J12.5 OIIK-4.4,
BO3yXa. JI2.6 J12.7 OIIK-4.5

JI2.8J13.1

JI3.2J13.3

JI3.4 JI3.5
2122

1.7 IIp Bropoti 3axoH 2 OIIK-3 JI.1J11.2 OIIK-3.2,
TepMoauHaMuKu. M3MeHeHue OIIK-4 JI1.3 OIIK-4.4,
SHTPOIIHH B JI1.4J12.1 OIIK-4.5
TEPMOJANHAMUYECKUX JI2.2J12.3
nponeccax. T-S - tuarpamma. J12.4 J12.5
Hukn Kapno, ero repmudeckuit JI2.6 J12.7
KIIJ JI2.8J13.1

JI3.2JI3.3

JI3.4JI3.5

21022

1.8 KonTp.pa 0 OIIK-3 JI1.1J11.2 OIIK-3.2,
0. OIIK-4 JI1.3 OIIK-4.4,
JI1.4712.1 OIIK-4.5

JI2.2J12.3

J12.4 J12.5

J12.6 J12.7

JI2.8713.1

JI3.2JI3.3

JI3.4 JI3.5

2122

1.9 Cp 15 OIIK-3 JI.1J11.2 OIIK-3.2,
OIIK-4 JI1.3 OIIK-4.4,
JI1.4712.1 OIIK-4.5

J2.2J12.3

J12.4 J12.5

JI2.6 JI2.7

JI2.8J13.1

JI3.2J13.3

JI3.4 JI3.5

2102




1.10 3auér OIIK-3 JI.1J11.2 OIIK-3.2,
OIIK-4 JI1.3 OIIK-4.4,
JI1.4712.1 OIIK-4.5
J2.2J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4 JI3.5
21322
Paznen |Pazgen 2. PeanbHble rasol.
JpoccenupoBanue.
Hcrteyenne.

2.1 Jlex I'oMoreHHbIE U TeTEPOTCHHBIC OIIK-3 JIT.1J11.2 Jlexuusi-
cucrtemsl. [Tonstue OIIK-4 JI1.3 6ecena OIIK-
CTaOUIBHOTO, TAOUIHHOTO JI1.4J12.1 3.2, OIIK-
METacTaOUILHOTO COCTOSTHHIA. J2.2J12.3 4.4, OIIK-4.5
TepmoauHaMHUUYECKHE YCITOBHS J12.4 J12.5
paBHOBECHS IIPU PA3IUUHBIX JI2.6 JI2.7
YCIOBHAX B3aMMOJAEHCTBUI J12.8J13.1
CHUCTEMBI C OKpYKaroIen JI3.2J13.3
cpenoit. XapakTepucTHYecKHe JI3.4J13.5
(YHKIMU 1 B3aHMOCBS3b 01032
MEXJy HUMH. 3aKpbIThIE U
OTKPBITBIE CUCTEMBI,

XUMHYECKHUH MMOTEHLIUAT U ero
CBOICTBA /17151 XapaKTEPUCTHKHU
OTKPBITBIX CUCTEM.

2.2 Jlex OCHOBHBIC TTOHSITHS U OIIK-3 JIT.1J11.2 Jlexuus-
OTIpeIeIICHUS OIIK-4 JI1.3 6ecena OIIK-
(mapoo6pa3oBaHue, HCIApEHUE, JI1.4J12.1 3.2, OIIK-
KUITEHUE, KOHICHCaIlHs, J12.2 J12.3 4.4, OIIK-4.5
cyOmuMaIus, aecyoamumManus). J12.4 J12.5
Hacweimennast sxuakocTs, JI2.6 J12.7
BJIQKHBIN Map, CyxXon JI2.8713.1
HACBIIIEHHBIN TIap, EPErPeThIi JI3.2J13.3
nap, CTEIEHb CyXOCTH. 3aKOH J13.4 JI3.5
JanpToHa, cCIOCOOBI 3a1aHUit 2122

cocTaBa CMeCU. YpaBHEHHE
COCTOSIHHSI CMECH HJI€aIbHBIX
ra3oB. CpeaHsis MOJIEKyIsIpHast
Macca ra3oBoi CMecH.
ButaxHslil BO34yX - OCHOBHBIE
noHsTus. Brnaroconepixanue,
a0CoM0THAS 1 OTHOCUTEJbHAS
BJIQKHOCTB, CTETIEHb
HACBIIIEHUS, TOUYKA POCHI.
OHTaJIBIM BIAXHOTO BO3yXa.
Temnepatypa MOKpOTo
TepMoMeTpa, cuxpomerp. H, d
- Marpamma, rpouecchl BO
BJIAYKHOM BO3ZYyXe€.




2.3 Jlex VYcnoBust TepMOIMHAMHYECKOM OIIK-3 JI1.1J11.2 Jleknus-
YCTOWYMBOCTH. Y CTOMUHMBOCTh OIIK-4 JI1.3 oecena OIIK-
¢a3. Ycaosus Ga3oBoro JI1.4712.1 3.2, OIIK-
pasHoBecus. [Ipasuino da3 JI2.2J12.3 4.4, OIIK-4.5
I'u606ca. ®a3oBble mepexoabl J12.4 J12.5
IIEPBOTO U BTOPOTO POJIA. JI2.6 J12.7
®azosas P,T - nuarpamma, JI2.8J13.1
XapaKTePUCTUKA TOYKU JI3.2J13.3
(ha3oBoOI THArpaMMbI. JI3.4 J13.5
AHOMaIYS B TIOBEICHUH 21022
BELICCTB. Y PAaBHEHUE
Knaneiipona-Knaysuyca.

Temnota ¢azoBoro nepexoxa.
®da30BbIe NEPEXOBI,
"xuIKOCTh-Iap", "TBepaOe
TEJ0-XUJIKOCTh", ""TBepaoe
teno-nap". M3o0paxkeHne
KpHUBBIX (Da30BBIX PABHOBECHIA
NIBYX U Tpexda3Hbix obnacteit
B P-V; T-V; T-S nuarpammax.
CBoiicTBa BEUIECTB HA JJMHUU
(ha30BBIX IEPEXO/IOB.
JIByxda3Hble CUCTEMBI.
VYpasuenue Ban-nep-Baansca.
Bupunansraas Gpopma ypaBHEHHS
cocrostHus.P,V,P -
3aBHCUMOCTb PEaIbHBIX I'a30B.
Koaddumment crxnmaeMocTy.
Merto TepMOIUHAMHYECKOTO
nog00us.

2.4 Jlex Ocobennoctu P-V - OIIK-3 JIT.1J11.2 Jlexuus-
JirarpaMMbl BOSTHOTO TIapa. OIIK-4 JI1.3 6ecena OIIK-
VY nenbHbI 00BEM, SHTATBIIHS, JI1.4712.1 3.2, OIIK-3.3,
SHTPOMHUS BOJIBI, BJIAXKHOTO, JI2.2J12.3 OIIK-4.4,
CyXOro, HaChIIIEHHOTO U J12.4 J12.5 OIIK-4.5
HEPErpeToro napa. JI2.6 JI2.7

JI2.8713.1
JI3.2JI3.3
JI3.4 JI3.5

0122




2.5

Jlex

TaGmuubl TepMOANHAMUUCCKUX
CBOMCTB BOJIbI 1 BOASIHOTO
mapa. T-S; h-S -muarpamMmet
BOJIBI M BOJSTHOTO T1apa.
[Iponecc apoccennpoBaHusl.
JuddepeHnmanbHbIi APOCCeTb
-3¢ dexT, TeMiiepaTrypa
HUHBEPCUU, KPUBasi UHBEPCHU.
dusnyeckas CymHOCTh

s dexra JHxoyna-TomcoHa.
WuTerpanbHelii Apocceb-
a¢pdexT. AnnadbatHoe
paciupeHye peajgbHOro rasa.
ITotepu 3xcepruu B mporecce
annabaTHOTO pacIINPEHUs..
[Torepu sxcepruu npu
IpoccenupoBaHud. Pacuer
Iporecca APOCCETHPOBAHUSL
BojsHOrO napa B h,S -
nuarpamMme. OCHOBHBIE
YpaBHEHHS HCTCUCHHUS.
VYpaBHEeHHE CILUIOIIHOCTH,
JIBUKEHUS, ypaBHEHHE
COCTOSIHUS. Y paBHEHUE
IIEPBOTO 3aKOHA TSI OTOKA.
AnnabaTHoe TeueHue,
pacmonaraemast paboTa.
CxopocTs 3Byka. Coruia,
HU3MEHEHHE CKOPOCTH TeUCHHS
BIIOJIb comia. Micteuenue us
CY)XHMBAIOIIETOCS COILIA.
Pacxon raza npu ucteueHuu u3
CY’>KMBAIOIIErocs COIIa,
MaKCUMaJIbHbII pacxof,
KPHUTHYECKasi CKOPOCTB,
CKOPOCTB 3ByKa. 3aBUCHIMOCTh
CKOPOCTH U pacxofa OT
OTHOIIICHHS HAYaIbHOTO U
KoHeuHoro aasneHuit. [lepexon
Yyepe3 CKOPOCTh 3BYKa, YUCIIO
Maxa. KomOuHrpoBaHHOE
como JlaBans. Mcreuenue
peanbHBIX Ta30B U MAPOB.
Pacyer ucredyeHus ¢ HOMOLIbIO
h,S - nuarpammel. Mctedenue ¢
Y4eTOM HeOOpaTHMOCTH.

OIIK-3
OIIK-4

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4J13.5
2102

Jlekuus-
oecena OIIK-
3.2, OIIK-3.3,

OIIK-4 .4,

OIIK-4.5

2.6

Ip

PeanbHble ra3sl. YpaBHeHHe
COCTOSIHMS PeabHOro rasa.
Meton TepMOAMHAMHUYECKOTIO
nomo0wus.

OIIK-3
OIIK-4

JI1.1 J11.2
J1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4J13.5
31052

1,5

IIpenonaBate
JIb 3HAKOMHT
00yJaroImxc
S C TTOPSIIKOM
BBIMTOJTHCHHS
3aIaHus,
HaOIIoMaeT 3a
BBITIOJTHCHHE
M H TIpH
HE00X0IUMOC
T™H
KOpPpPEKTHpPYE
T paboTy
00yJaronmxc
st OIIK-3.2,
OIIK-4.4,
OIIK-4.5




2.7

Ip

CBO¥CTBa BOJIBI U BOASIHOTO
napa. H-S u T-S - nuarpammsr
Y TIPOLIECCHI U3MECHEHUS
COCTOSIHUS BOJISTHOTO T1apa u
BoAbI. Ta0uIb!
TEPMOANHAMUYECKHX CBOWCTB
BOJIBI U BOJISTHOTO T1apa.

OIIK-3
OIIK-4

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4J13.5
2102

1,5

IIpenonasate
JIb 3HAKOMHT
00yJaromxc
sI C TIOPSIIKOM
BBIMTOJTHECHHS
3a7aHus,
HaOmoaeT 3a
BBITIOJTHCHHE
M H TIpH
HE00XO0IUMOC
T™H
KOpPpPEKTHpPYE
T paboTy
00yJaronmxc
st OTIK-3.2,
OIIK-4.4,
OIIK-4.5

2.8

Ip

CMmecH ueanbHbIX ra30B.

OIIK-3
OIIK-4

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4J13.5
0132

IIpenonaBate
JIb 3HAKOMUT
00y4JaroImuxc
S C TIOPSITKOM
BBITIOJTHEHUSI
3a7aHus,
HaOJIIOaeT 3a
BBITTOJTHEHHE
M H TIpH
HEOO0XOIUMOC
TH
KOPPEKTUpPYE
T paboTy
00y4Jarommxc
ssOTIK-3.2,
OIIK-4.4,
OIIK-4.5

2.9

IIp

Bnaxubiii Bo3myx. H-d -
JIarpamMMa BJIa)KHOTO BO3IyXa,
MIPOIIECCHI BO BIAXKHOM
BO3JyXeE.

OIIK-3
OIIK-4

1.4
22

[IpenonaBate
JIb 3HAKOMUT
oOyJarommxc
51 C TIOPSIAKOM
BBIITOJTHEH S
3a7aHu,
HaOII0aeT 3a
BBIITOJIHEHHE
M H TIpH
HEOOX0IUMOC
™
KOPPEKTHPYE
T paboTy
oOyuaromuxc
1 OIIK-3.2,
OIIK-4 .4,
OIIK-4.5




2.10 IIp Hcreuenue u 4 OIIK-3 JI1.1J11.2 IIpenonasate
JPOCCEIMPOBAHKE ra30B 1 OIIK-4 JI1.3 JIb 3HAKOMUT
1apoB. JI1.4J12.1 o0yyJaromuxc

JI2.2J12.3 51 C TIOPSIKOM
J12.4 J12.5 BBITIOJIHEHUS
JI12.6 JI2.7 3aJIaHMS,
JI2.8J13.1 HaOmoaeT 3a
JI3.2 J13.3 BBITIOJTHEHUE
JI3.4 J13.5 M U TIpU
21322 HE00XO0IUMOC
T™H
KOpPpPEKTHpPYE
T paboTy
00yJaronmxc
st OIIK-3.2,
OIIK-4.4,
OIIK-4.5

2.11 J1a6 HccnenoBanme mporeccoB BO 6 OIIK-3 JI.1J11.2 Pa6ora B
BJIAYKHOM BO3ZYyXe€. OIIK-4 JI1.3 MaJibIxX
OrpeienieHre OCHOBHBIX JI1.4J12.1 rpymnmax
[apamMeTpoB BIIAYKHOTO JI2.2J12.3 OIIK-3.2,
BO3/yXa. J12.4 J12.5 OIlK-4.4,

J12.6 J12.7 OIIK-4.5
J12.8J13.1
JI3.2J13.3
JI3.4JI3.5
2132
2.12 Kontp.pa 0 OIIK-3 J1.1J11.2 OIIK-3.2,
0. OIIK-4 JI1.3 OIIK-4.4,
JI1.4712.1 OIIK-4.5
J12.2712.3
J12.4J12.5
J12.6 J12.7
J12.8J13.1
JI3.2J13.3
JI3.4J13.5
2122
2.13 Cp 25 OIIK-3 JI.1J11.2 OIIK-3.2,
OIIK-4 J1.3 OIIK-4.4,
JI1.4712.1 OIIK-4.5
J12.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8J13.1
JI3.2J13.3
JI3.4 J13.5
2192
2.14 3auér 0 OIIK-3 JI.1J11.2 OIlK-3.2,
OIIK-4 JI1.3 OIlK-4.4,
JI1.4J12.1 OIIK-4.5
J12.2 J12.3
J12.4 J12.5
J12.6 712.7
J12.8J13.1
JI3.2J13.3
JI3.4 JI3.5
2132
Pasnen | Pasnmen 3. TemstocuiioBbie u

XO0JIOAHJIbHBIC ITUKJIbBI




3.1 Jlex OCHOBHBIE TTOJIOKEHHS U OIIK-3 JI1.1J11.2 Jleknus-
npuHIMN aeictus. L{ukn OIIK-4 JI1.3 oecena OIIK-
YCTaHOBKH (IIMKI PeHKHHA). JI1.4J12.1 3.2, OIIK-
MK ¢ HACHIIIEHHBIM TAPOM, JI2.2 J12.3 4.4, OIIK-4.5
npeacTaBieHue uukia B P,V u J12.4 J12.5
T,S - nmuarpammax. [ukn ¢ JI2.6 J12.7
HEPErpeThIM apoM, JI2.8713.1
npeactasieHusiid B P,V u T,S - JI3.2J13.3
Jquarpammax. AHaJIu3 UKJIOB C JI3.4 JI3.5
HACBIIIEHHBIM U MIEPETPETHIM 21032
IapoM.

32 Jlex Ananu3 nukia PeHkuna ¢ OIIK-3 JI1.1J11.2 Jlekmus-
y4eTOM HeOOPaTUMBIX OTEPh. OIIK-4 JI1.3 oecena OIIK-
KIIJ mapoTypOuHHOM JI1.4J12.1 3.2, OIIK-4.4,
YCTaHOBKH. Y Ie/IbHbIE JI2.2J12.3 OIIK-4.5
pacxo[sl mapa u Teria. J12.4 J12.5
PerenepaTtuBHbIC LIUKIIBI. JI2.6 J12.7
Cxema pereHepaTuBHOIO JI2.8713.1
[10/1I0rpeBa C OTBOJIOM Iapa. JI3.2J13.3
N3o6paxenue nukna B T,S - JI3.4 J13.5
nuarpamme. TepMmuueckui 21092
KIIJI pereHepaTUBHOrO LUKIIA.

OCHOBBI TeTO(UKAIUH.
KomOuHupoBaHHbIE LIUKIIBL.
[IpenmymiecTBa 1 HETOCTATKH
BOJISTHOTO Mapa Kak pabodero
Tena. bBUHApHEIN UK U €T0
KII[. Cxema ounapuoii ITTY.
[Tapora3oBsie HUKIIBI, KX
tepmuueckuid KI1JI. Luxibt
ADC. CpoiicTa
terwtoHocutenei ADC. I{uxi
HaCBIIEHHOro napa. L{ukiel
JUISL BBICOKOTEMIIEPATyPHBIX
YCTaHOBOK.

33 Jlex l'a30TypOMHHBIC YCTAaHOBKH - OIIK-3 JIT.1J11.2 Jlexuusi-
001IHe TPUHINITEL JSHCTBUSL. OIIK-4 JI1.3 6ecena OIIK-
Hukn ¢ n306apHBIM MOABOAOM JI1.4J12.1 3.2, OIIK-4 4,
Teruia (aguabaTHoe U JI2.2J12.3 OIIK-4.5
M30TePMHUYECKOE CIKATHE). J12.4 J12.5
Tepmuueckuit KI1/] JI2.6 J12.7
H7EaJbHOTO LUKJIA. JI2.8J13.1
JleficTBUTENbHBIN UK U €r0 JI3.2J13.3
KITJ. Metosbl nOBbIILIEHUS JI3.4J13.5
KITA muxiaos I'TY. Huki ¢ 2152

pereHeparyield 1 n300apHbII
MOJIBOJT TeTUTa (aaunadaTHoe U
M30TEPMHUYECKOE CIKATHE).
MHorocTyneHyaroe cxarue u
MHOTOCTYTICHYATHII ITOJIBOX
teruia. [{uki ¢ H30XOpHBIM
MIOJIBOJIOM TerlIa. 3aMKHYThIE
IUKITBL, pabodnre Tena
3aMKHYTBIX cucteM ['TY.




34

Jlex

[psiMble 1 OOpaTHBIE LIUKIIBL.
[TonsaTtue ropsiuero u
XOJIOTHOTO MCTOYHHKA.
OOpaTUMBbIe TIUKITBL.
CpenneTepMoAHAMHUYECKAs
TeMmIeparypa 1ojaBojaa u
OTBOJIa TEIUIA B IUKIIE.
OO6paTHMbIe UKL, BHEIIHSSA
1 BHYTPEHHsISI HEOOPaTUMOCTb.
Buytpennuii KI1J] nukna.
Mertonast nmoBermerus: KI1J]
LUKJIOB - pereHepanus,
CTyIIEHYaTbIH MMOJBOJ TEILIA,
CTyIIEHYaTbI OTBOJ TeIIa.
Pabota ogHOCTYIIEHYATOTO
Komrpeccopa. MHaukaTopHast
nmuarpamMa. M3otepmudeckoe,
angnabaTHOe, TOJIUTPOITHOE
cxkatue. [Tpunnun
[IPUMEHEHHUS
MHOTOCTYIICHYaTOT O
Komrpeccopa. M3o0paxenue B
P,V uT,S - nuarpammax
IIPOLIECCOB B KOMIIpECCOope.
HeoOpatumoe cxatue.
LeHTpoOesxHbIi KOMIpeccop.
[TopiiHeBsle ABUraTENN
BHYTPEHHETO CTOpaHus, 00IIie
MIPUHIUIIBI JEHCTBUSL.
WnpavkaTopHas auarpamma.
[{UKITBI ¢ N30XOPHBIM,
1300apHBIM, CMETIIAaHHBIM
noasozoM teria. Ananu3 KITJ{
LMKJIOB 110 CPEAHUM
TeMIlepaTypam IoABOa U
otBoaa Terna. OOpaTHBIN UK
Kapno, xonoaunbHbIit

k03¢ ¢unment. Cxema U IUKI
BO3JIYIIHOM XOJIOMIBHON
YCTaHOBKH.
TepmoauHamuueckne cBoOMCTBa
pabounx Ten
MIAPOKOMITPECCUOHHBIX
XOJIOAUIIBHBIX YCTAHOBOK.
CxeMa, ITUKI ¥ XOJIOAWIBHBII
k03¢ dunmeHT
[1apOKOMITPECCUOHHOU
ycTaHOBKH. L{nkn
M1apOKEKTOPHON YCTAHOBKH.
CxeMa 1 IpuHIHI paboTHI
a0COpOIMOHHOM YCTAHOBKH.
ukn TermmoBoro Hacoca
TepMOTpaHchopMaTopa.
MeTtoabl CoKMKEHHS Ta30B.

OIIK-3
OIIK-4

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4J13.5
2102

Jlekuus-
oecena OIIK-
3.2, OIIK-4 4,

OIIK-4.5

3.5

Jlex

DKkceprus Kak Mepa
PpaboTOCIOCOOHOCTH. DKCEPTHs
IIOTOKA U TeIula. DKCEeprus
HENOABIKHOTO paboyero rena.
DKCcepreTHIecKue AUarpaMmel.
Okceprernueckuit KIT.
DKCepreTHYeCcKHii MeTO.T
pacyera noreps. Popmyia
I'ou-Cronomnsl. [TonsTus
9KCEPTHH U aHEPTHH.

OIIK-3
OIIK-4

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
JI2.8713.1
JI3.2J13.3
JI3.4J13.5
01022

Jlekuus-
oecema OIIK-
3.2, OIIK-4 4,

OIIK-4.5




3.6 JIab Onpeznenenne OCHOBHBIX 34 OIIK-3 JI1.1J11.2 Pabora B
rapamMeTpoB LIUKIIOB OIIK-4 JI1.3 MaJIbIxX
MapOTypOMHHBIX YCTAHOBOK. JI1.4J12.1 rpyImmax
Tennooit 6ananc GppeoHOBOH JI2.2J12.3 OIIK-3.2,
XOJIOAWJILHON MAIIIUHEL. J12.4 J12.5 OIIK-4.4,

JI2.6 J12.7 OIIK-4.5
JI2.8J13.1
JI3.2J13.3
JI3.4 JI3.5
3132

3.7 J1a6 UccnenoBanue nporeccos 2,5 OIIK-3 JI1.4 Pa6ora B
CXKaTus BO31yXa B OPILIHEBOM OIIK-4 32 MaJIbIX
KOMIIpeCcCOope. rpymnmax

OIIK-3.2,
OIlK-4.4,
OIIK-4.5

3.8 IIp Hukibl napoTypOHMHHBIX 22 OIIK-3 JI.1J11.2 [IpenonaBate
YCTaHOBOK. OIIK-4 JI1.3 JIb 3HAKOMUT
KoMmOnHMpOBaHHEIE TTAPOBBIE U J11.4J712.1 o0ydJaromuxc
11apOra3oBble LIUKIIBL. J12.2J12.3 51 ¢ HOPSLIKOM
ra3oTypOMHHBIX YCTaHOBOK. JI2.4 J12.5 BBITIOJTHEHUS
Iwxne! qBUTaTENCH JI12.6 JI12.7 3aJIaHHS,
BHYTPEHHETO CTOPaHHA. J12.8713.1 HaOmoIaeT 3a
LMK/ XOJOAMIIBHBIX MAIlMH JI3.2 JI3.3 BBIIIOJIHEHHE
1 TETUIOBBIX HacocoB. Pacuer u JI3.4J13.5 M U TIpU
BBIOOD AIIEMEHTOB CXEMBI 01022 Heo0XoxmMoc
IaPOKOMIIPECCUOHHOM ™
XOJIOAMIBHOM YyCTaHOBKH IPU KOPPEKTUpYE
BapbHPOBaHUM HAYaTBHBIX T pabory
mapameTpoB Ha DBM. o0ydJaromuxc

s OIIK-3.2,
OIIK-4.4,
OIIK-4.5
3.9 IIp Cikartue raza B KOMIpeccope, 3 OIIK-3 JI1.4 [IpenonaBate
MHOTOCTYTIEHUATOE CXKaTHe. OIIK-4 22 JIb 3HAKOMUT
00y4Jarommxc
S C TIOPSITKOM
BBITIOJTHEHUS
3aJaHus,
HaOmomaeT 3a
BBITIOJTHEHHE
M U IIpH
HEOOXOIUMOC
™
KOppPEeKTHpYe
T paboty
00yJaroImxc
s OIIK-3.2,
OIIK-4.4,
OIIK-4.5
3.10 KonTp.pa 0 OIIK-3 JI1.1J11.2 OIIK-3.2,
6. OIIK-4 J1.3 OIlK-4.4,
JI1.4J12.1 OIIK-4.5
JI2.2J12.3
J12.4J12.5
J12.6 J12.7
JI2.8J13.1
JI3.2JI3.3
JI3.4J13.5

30132




3.11 Cp 41 OI1K-3 JIT.1J11.2 OI1K-3.2,
OIIK-4 JI1.3 OIIK-3.3,
JI1.4J12.1 OIIK-4.4,
J2.2 J12.3 OIIK-4.5
J12.4 J12.5
JI2.6 J12.7
JI2.8713.1
JI3.2 JI3.3
JI3.4 JI3.5
21932
3.12 DK3aMeH 20 OI1K-3 JI1.1J11.2 OI1K-3.2,
OIlK-4 JI1.3 OIIK-4.4,
JI1.4J712.1 OIIK-4.5
J2.2J12.3
J2.4 J12.5
JI2.6 J12.7
JI2.8713.1
JI3.2JI3.3
JI3.4 J13.5
2122
Pasnen | Pasznmen 4. OcHoBBI
XHMHYeCKOii
TepMoAUHAMUKH. OCHOBBI
TEPMOTHHAMUKHA
Heo0paTUMBIX MPOLECCOB.

4.1 Jlex JIBa crmocoba pacdera 4 OIIK-3 JIT.1 JI1.2 OIIK-3.2,
TEPMOJUHAMHYECKHUX CBOMCTB OIIK-4 JI1.3 OIIK-4.4,
TOMOTEHHBIX OMHAPHBIX JI1.4J12.1 OIIK-4.5
pactBopoB. PactBopumocTs 1 JI2.2J12.3
30HA HECMECHMOCTH. JI12.4 J12.5
OOBbEeMHBIC U TEIUIOBHIC JI2.6 J12.7
3¢ GeKTh pacTBOPEHHSL. JI2.8J13.1
IIpaBuio cMmeleHus U npsiMast JI3.2JI3.3
cmemienns. GazoBeie JI3.4 J13.5
muarpammsel T-N, P-N u P,T. 21092

IMonoxeHne KPUBBIX
KOHJICHCAIINH 1 KUIICHUS TIPH
pa3IUYHBIX JaBICHUSAX.
A3€0TpOIHbIE PaCTBOPHI.
Pacuer ¢a30BBIX paBHOBECHI.
Koadduumentsr akTHBHOCTH
komnoHeHToB. [loctpoenue h-

N u S-N - auarpamm pacTBopa.

TepmoanHamMuyeckue
IIPOLIECCHI ¢ PAaCTBOpaMU
(u300apHbIe, aaMabaTHOTO
JPOCCEITNPOBAHMS,
HETIPEPHIBHOTO
napooOpazoBanusi, abcopOLIUN
u ap.). KomOuHmpoBaHHbIC
TIPOIIECCHI (AUCTHILIAIUS C
nederManuei,
pektudukarms). Pacuets
MIPOIIECCOB 110 TuarpamMmMam h-
Nu S-N.




4.2 Jlex IIepBsiii 3axoH 4 OIIK-3 JI1.1J11.2 Jleknus-
TEPMOJJUHAMUKH B OIIK-4 JI1.3 becena YK-
TepMOXUMHH. TeIuIoBoi JI1.4J12.1 1.1, YK-1.2,
addext peakim. 3akon 'ecca JI2.2J12.3 OIIK-3.4,
H €ro CJEICTBUA. 3aBUCUMOCTH J12.4 J12.5 OIIK-3.5
TerioBoro 3¢ dekra peaknun JI2.6 J12.7
OT TEMIIEPATYPBI. JI2.8713.1
CraHmapTHBIN TEIIOBOK JI3.2 J13.3
a¢dexT. Bropoii 3akoH JI3.4 JI3.5
TEPMOJUHAMHKH B 2102
TEPMOXUMHUH. 3aKOH
JEHCTBYIOIMX Macce.

KoHcTanTa paBHOBECHSI.
CreneHp AUCCOLUAIUH.
TepmoauHamMuueckre cBoiicTBa
JMCCOLMUPYIOLINX Ta30B.
CBoOojHas SHEPTUS U
1300apHBI TOTEHIIHAIL.
XUMHUYECKHUI TOTEHIINAII.
YpaBHeHHE MaKCUMaIbHOM
paboter [m66ca-TI'enpmromnbia.
KoncranTa paBHOBecUs U
MakcuMaibHas paborta
peakuuu. 3aBUCUMOCTD
KOHCTaHTHI PAaBHOBECHSI OT
JABJICHUS U TEMIIEpaTyphbl.
BausHue TeMnepaTypbl Ha
CKOPOCTh XUMHUYECKOU
peakumu. AGCOTIOTHAS
sHTponus. CTaHapTHbIE
3HAYCHUS TEPMOJAMHAMIYCSCKIX
(yHKIHIT BEIIECTB.
43 Cp 37 OIIK-3 JI.1J11.2 OIIK-3.2,
OIIK-4 JI1.3 OIIK-4.4,
JI1.4712.1 OIIK-4.5
J12.2J12.3
J12.4 J12.5
JI2.6 JI2.7
JI2.8713.1
JI3.2J13.3
JI3.4 JI3.5
21322
4.4 DK3aMeH 16 OIIK-3 JI.1J11.2 OIIK-3.2,
OIIK-4 JI1.3 OIlK-4.4,
JI1.4J12.1 OIIK-4.5
JI2.2J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4 JI3.5
2122

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

OO0pa3oBatesibHbIE TEXHOJIOTUH C UCTIONBb30BAaHHEM aKTUBHBIX METOJI0B 00yUYeHus (JeKus — Oecena)

TexHOIOTrHs KONIEKTHBHOTO B3aMMOEHCTBHS (paboTa B MaNIBIX TPYMIaX) (CaMOCTOATEIbHOE H3Y4EHHE 00YJarOIIMUCS HOBOTO

MaTte€puajia noCpeaACTBOM COTPYAHUYECCTBA B MaJIbIX I'pyIIiax, 1a€T BO3MOXXHOCTb BCEM yYYaCTHHKaM y4aCTBOBATh B pa60Te,
MPAKTUKOBATb HABBIKU COTPYAHUYICCTBA, MCIKIIMIHOCTHOTO 06IH€HI/I$I)

TpamunnonHas (penpoLyKTHBHAS ) TEXHOJIOTHSA (IIPEIo1aBaTeNlb 3HAKOMUT 00YJAIOIINXCS C TIOPSAKOM BBITTOTHEHHS 3a/1aHH,
HaOJIIOaeT 3a BBIIOJIHEHHEM U IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

6. POH/I ONEHOYHBIX CPEICTB

6.1. KoHTposibHBIE BONPOCHI M 32 JaHUA




B pamkax TekyIero KOHTpOJsl yCIeBaeMOCTH 00yUaromerocs 1o AUCIUILINHE OLCHUBAETCS BBITOTHEHHE JIa0I0paTOPHBIX padoT u
3aIll{Ta OTYETOB 110 JTAOOPATOPHBIM paboTaM:

Jlabopatopnas pabota Nel: Onpenenenne ra30Boi MOCTOSHHOM BIQXKHOTO BO3/IyXa

KonTposbHble BOIpOoCk! i A0MycKa K paboTe 1 3alIUThl OTYETA:

. OOBACHUTS 11eTh PabOTHI.

. Uto Takoe BIaXHBIA BO3IYX?

. UTo Takoe ra3oBasi HIOCTOSIHHAS M YHUBepCaJlbHasl ra30Basi HOCTOSIHHAS?

. Uto Takoe abCONIOTHASI U OTHOCUTENIBHAS BIAXKHOCTH BO3IyXa?

. 3amucatp ypaBHeHue KianelpoHa depe3 pa3nidHble TEPMOINHAMHYCCKIE TapaMeTPEhI.

. [TosicHUTH TIOPSIIOK BBITIOTHEHUS pabOThI 1 METO/IBI BHIITOTHEHHUS SKCIIEPUMEHTOB, MTPEI0KEHHBIE B JAHHOM MOCOOWH.
. [lepeuncanTe OCHOBHBIE TApAMETPBI, ONIPENENAIONINE COCTOSHUE ra3a, ¢ YKa3aHueM €IMHUL] U3MEPEHUSI.
. Hanncath aHanuTHyeCcKoe BBIPAKEHHE U TOSICHUTH CMBICT Fa30BbIX 3aKOHOB.

. [TosicHUTH (HM3NIECKYIO CYIIHOCTD Ta30BBIX MTOCTOSHHBIX.

10. IToka3atp, KaKk OnpeAessieTcs: ra30Bast MOCTOSHHAS CMECH Ta30B.

11. Yro Takoe KMIOMOJIb Taza?

12. OOBACHUTD YCTPOHCTBO U pabOTy IICHXOMETpA.

13. Kakoii Bo31yX Tsxkesnee — BIaKHbIN WU CyXon?

O 001N Nk~ W —

JlabopatopHas pabota Ne2: M3yueHre OCHOBHBIX METOJIOB U CPECTB U3MEPEHHSI XapaKTEPUCTUK TEPMOJINHAMUICCKHX CHCTEM.
KoHTponbpHEBIE BOIPOCH IS AOMYCKa K paboTe U 3allUThl OTIeTa

1. OOBsicCHUTD 11T PabOTHI.

2. [TosicHUTD, KAaKOB MPUHIIMIT PAOOTHI YCTPOWCTB ISl H3MEPEHUS Pa3InIHbIX TApaMETPOB ra30BOM CPEJIbI.

3. Ha3oBHTE €MHUIIBI U3MEPEHHS PA3TUYHBIX MAPAMETPOB SHEPTOHOCUTENICH U UX COOTHOIIICHHE.

Jlabopatopnas pabota Ne3: OnpezneneHre TEIUIOEMKOCTH BO3LyXa.

KoHTposnbHBIE BOIIPOCH! [UIS JOITyCKa K pabOTe U 3alUThI OTYEeTa

1. KaxoBa ¢usmueckas CymHOCTb TEINIOEMKOCTH?

2. [lpuBeanTe MOHATUS MAacCOBOM, 00BEMHOI, MOJBHOM, ICTUHHON U CpEeHEN TeTIOEMKOCTH?

3. Oxapakrepuzyite Temoemkoctd Cp u Cv, nx Gpu3nyecKyto cylIHOCTb, COOTHOLIeHHe Maiiepa.

4. KakoBa MeTOTMKA OTIpEAEICHHs TEIUIOEMKOCTH BO3IyXa?

5. Ha3oBuTE OCHOBHBIE OIPEAEIECHUS TEIUNIOEMKOCTH BO31yXa.

6. KakoB ¢uzuueckuii cMbICI BHYTPEHHEH SHEPrUM ¥ SHTANbINH raza? [Ipusenyure GOpMyIIbl Ul UX BHIYUCICHHUS.
7. IlpuBeauTe aHATMTUYECKOE BBIPayKEHHE IIEPBOT0 3aKOHA TEPMOJUHAMUKH JUIsl HETIOJBHIKHOTO Ta3a.

JlabopaTopHas pabota Ne4: MccrenoBaHue IpoIecCOB BO BIaXKHOM BO3IyXe.

KoHTposnbHBIE BOIIPOCH! [UIS OITyCKa K paboTe U 3alMThl OTYeTa

1. OObsAcHNTE PU3NUECKYIO CYIIHOCTh BIAXHOTO BO3/yXa, BIArOCOAEP KaHNUs, aOCOIIOTHOH U
OTHOCHUTEIIbHOH BIIAXKHOCTH.

2. OOBsiCHUTE MOHSTHUS «TEMIIEPATYPa TOUKH POCHD» U «KMOKPBIA TEPMOMETP.

3. M3o6pa3nTe npouecchl HarpeBa, OXJIKACHNS U CYLIKU Ha AUarpaMMe (CXeMaTH4HO).

4. OnumuTe METOUKY ONPENENICHNS IaPaMETPOB BIAKHOIO BO3yXa.

5. Ilepeuncnure OCHOBHBIE COCTABIISIOIINE OTPELTHOCTH OIBITA.

Jlabopatophas padota NeS: OnpezienieHHe OCHOBHBIX MAPaMETPOB BIAKHOTO BO3IyXa.

KOHTpOJ'H)HI)Ie BOIIPOCHI IJI JOIMYCKa K pa60Te U 3allIUTHI OTYECTA

1. O6BsicHUTD 11T PabOTHI.

2. KakoBa (hu3nueckasi CyIHOCTb TOHATHIH «MacCOBOE» M «MOJIBHOEY BIIATOCOJIEpIKaHHEe, aDCOOTHAS BIAXXHOCTH?
3. Haiite onpezeneHue TeMIIEpaTyp TOUYKH POCHL, MOKPOTO TEPMOMETPA, TEOPHH IICUXOMETPA.

4. Yrto Takoe HACBHILICHHBIN BIaXXHbIH BO3LyX?

5. KakoBa MeToIMKa OTpeeNieHUsT MapaMeTPOB BIIa)KHOTO Bo3ayxa 1o H-d-auarpamme u pacdeTHbIM myTeM?

JlabopaTopHas pabota Ne6: OnpezneneHre OCHOBHBIX TaPaMETPOB IIUKIIOB MapOTypOHHHBIX yCTAHOBOK.
KonTponbsHbIe BOIPOCH! ATs AOIMycKa K paboTe U 3alUThl OTYeTa

1. ITpuBeanTE NOHATHE CTENIEHU CYXOCTU?

2. Yto Takoe Tepmuueckuil KIIJI nukna?

3. Uem oTimuaetcs nporuecc mukia KapHo ot mponecca mukia PenkuHa?

4. JInst 4ero Hy»eH Mpomieperpes napa?

5. B 9eM cocTONT OTIIHYME TEIUIOCHIOBBIX CXeM: IHKIIa PeHKkrHa ¢ meperpeBoM ot nukia Pen-
KIHA C IIPOMEXXYTOYHBIMU IIeperpeBamu napa?

6. Uto Takoe meperpeThlii nap, BIaXKHbIH Nap, CyX0i HaCBIIIEHHBIN nap?

7. HazoBHTE OCTOMHCTBA U HEJOCTATKU MapPOCHUIIOBBIX YCTAHOBOK?

8. Uto HeoOxoauMmo caenath s yeenuaenus: KI1J] nukna?

JlaGopatopnas pabora Ne7: ccnenoBanue mpoleccoB CKaThs BO3LyXa B IOPIIHEBOM KOMIIPECCOPE.
KoHTpoTbHBIE BOMPOCHI 15 TOMyCKa K paboTe U 3allluThl OTIETa

1. KakoBa 11e11b BBITIOTHSIEMOM paboThI?

2. HazoBuTe MeTOJ OMpeieeHus] BECOBOW MPOU3BOAUTEIILHOCTH KOMIIPECCOopa.




3. Kaxue u3MepeHus JOKHBI OBITh BBIIOIHEHBI BO BpeMsl SKCIIepUMeHTa?

4. OnummTe ycTpOHCTBO J1a00OPaTOPHOTO CTEH/IA.

5. Yro Takoe agmabatHas pabota cxxaTHs?

6. Uto Takoe m3oTepMuueckas pabora cxaTus?

7. YTo Takoe MOJUTPOITHOE CyKkaTHe?

8. Kax onpezensiercs K03()GUIHEHT UCIIOIb30BAHMS SHEPTHN KOMIPECCOPHOI yCTAHOBKH?
9. Kakue BbI 3HaeTe KIIJI komnpeccopHO yCcTaHOBKU?

10. HazoBuTe MOPAIOK MPOBEIEHHSI SKCIIEPUMEHTA, €T0 LIENb.

11. Kakoii npouecc cxxaTust siBJISeTCs HanboJiee BHITOAHBIM?

12. Yto Takoe ynenbHbIH 00beM Bo3ryxa?

13. Kak onpenensaercs yaenbHas IPOU3BOAUTENILHOCTh KOMIIPECCOPA IO BCACHIBAEMOMY BO3-
nyxy?

Jlabopatophas padota Ne§: TemoBoit 6ananc GppeoHOBOH XOIOAUIBHON MAIIAHBL.

KouTpomnpHbIe BOIPOCH Ui AOMYyCKa K paboTe U 3alUThl 0TYeTa

1. [ToyeMy 17151 MOTyYeHHsT X0J10/1a HEOOXOAMMO 3aTpayuBaTh padboTy?

2. B geM CyIIHOCTH TEOPETHYECKOTO XOJIOAMIbHOTO nKina Kapro?

3. VI3 xaKkuX OCHOBHBIX 3JIEMEHTOB COCTOSIT KOMIIPECCHOHHBIE XOJIOAMIbHBIE YCTAHOBKH U Ka-KOBO Ha3HAYCHUE KKIOTO U3 dTHX
9J€MEHTOB?

4. Yro npezacTaBiseT co0oil Mo GU3NIecKoOMy CMBICITY XOJOAMIbHBIN K03 duiueHt &?

5. 3a4eM MpOBOAAT MEePEOXIKIACHNE CKOHICHCHPOBABIIETOCS TTapa pabodero BemecTa’?

6. J1ns dero *KUAKUI XONOAMIBHBIN areHT nepej Hoaadeil B HCTIapUTeNb IOABEPTraloT JPOCCe-THPOBAHUIO?

7. Kak, none3ysce T-S u Ig P-h-muarpammamu, onpenenuTs X01010npor3BoanTensHoCTh Q0 1 paboTy, 3aTpadrBacMyro pu
COBepIICHUH KpyroBoro mporecca Ql ?

6.2. Tembl NMCBMEHHBIX padoT

Ilens paboOTHI: KOHTPONBHAS PaboTa BHITOIHIETCS C ENBI0 3aKPEIUICHHS 3HAHUH, TIOJTyYeHHBIX B ITPOIECCE H3YICHU
JUCIHHUIIIINHBI.

Tema: "Tepmonunamuka"

OcHOBHas TeMaTHKa: TEMaTHKa KOHTPOJIIEHOM paboTHl CBs3aHA ¢ MPOPAOOTKOM TaKMX TeM KakK: HICAIbHBIH ra3, CkaThe rasa
(amnabaTHOE, N30TEPMUIECKOE, TOJTUTPOITHOE), H3YUCHHUE MPOIECCOB BO BIAKHOM BO3JIyXe, ITUKIIBI BO3AYIIHOW XOJOAMITBHOM
MAIlIMHBI, UCTEUEHHE U TIPOCCETUPOBAHNE TA30B U MAPOB, IIUKIIBI Ta30TYPOMHHBIX YCTAHOBOK, IIMKJIBI TAPOCUIIOBON YCTAaHOBKU
(ko Penkuna).

PexomenyemsbIif 00beM paboTHL: OakasaBpaM Mo yIeOHOMY TUIaHYy HEOOXOIMMO BBHIIONHUTE 1 KOHTPOJIBHYIO PadoTy, B KOTOpoH 4
3a/laHus B COOTBETCTBUU C BAPUAHTOM.

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

Bonpocs! k 3auery:

Pazgen 1: [lepBblii 3aKOH U BTOPOH 3aKOH TEPMOIUHAMHUKHU

1.1. Texaugeckast TepMOANHAMHUKA KaK TEOpETHIECKasi OCHOBA TEIIOPHEPreTHKH. [IpeMeT 1 MeTo/T TepMOJHHAMHUKH.
1.2. I1epBblii 3aKOH TEPMOJMHAMUKY KAK 3aKOH COXPAHEHMs] SHEPTUU.

1.3. TermnoTta, onbIT J)O0yJs, 5KBUBAIEHTHOCTD TEIUIOTHI U PaOOTHI.

1.4. AnanuTH4ecKoe BbIpaXXEHUE NEPBOI0 3aKOHA TEPMOJANHAMUKY Yepe3 BHYTPEHHIO SHEpruto. GopMyIHpOBKY IEPBOTO 3aKOHA
TEePMOANHAMUKH.

1.5. TennoTa kak (pyHKIHS Iporecca.

1.6. BeuHslit nBUTaTeNh MEPBOTO POAA.

1.7. DHTaAMBINSA KaK GYHKIHSA COCTOSHUS. AHATUTHIECKOE BEIPaKCHUE IIEPBOT0 3aKOHA TEPMOJHHAMHKH depe3 SHTAIBIIHIO.
1.8. O6parumble 1 HeoOpaTHUMBIE TIporiecchl. POPMYITHPOBKH BTOPOTO 3aKOHA.

1.9. O6paTtumMocCTb 1 IPOU3BOACTBO PAOOTHI (TIONEe3HAs paboTa, MAKCUMAIBHO TOJIe3Has paboTa CUCTEMBI, TEIIa).

1.10. DHTpONUS. DHTPONMIHEIN METOJT pacueTa MoTeph pabOTOCTIOCOOHOCTH.

1.11. Metox KII/I B aHanmu3e HeoOpaTUMBIX TUKJIOB. CpaBHUTEILHBIN aHAIN3 METO/IOB.

1.12. OcHoBHBIE MaTeMaTHueckue MeToabl. CooTHOmEHNsT MakcBea.

1.13. YacTHble TPOU3BOIHBIE BHYTPEHHEN SKCEPTUH, SHTPOIUH, SHTAIBINH, TEIIIOEMKOCTH.

1.14. 3akpbIThle ¥ OTKPBITHIE CUCTEMBI, XUMUYECKUH IIOTEHLIMAI ¥ €I0 CBOMCTBA Il XapaKTEPUCTUKU OTKPBITBIX CUCTEM.
1.15. BraxxHblii BO3yX - OCHOBHBIE IIOHATUSL.

1.16. Brnarocoaep:kanue, abCOMOTHAS U OTHOCUTENbHAS BIAXKHOCTh, CTETNIEHb HACBHIICHHS, TOUYKa POCHI.

1.17. DHTanenus BIaXXHOro Bo3ayxa. Temmeparypa MOKPOTO TEpMOMETPA, ICUXPOMETP.

1.18. H, d - amarpamma, IpoIiecchl BO BIAKHOM BO3JIyXeE.

1.19. YcnoBust TepMOIUHAMHIYECKOH YCTOMUNBOCTH. Y CTOHYHNBOCTE (ha3.

1.20. Ycnorus ¢azosoro paroBecus. [Ipasmio ¢a3 ['nboca.

1.21. ®a30Bble mepexopl MepBoro 1 Broporo pona. ®azosas P, T - muarpamMma, xapakTeprcTHKa TOYKH (a30BOM JHArpaMMEI.
1.22. CpotiicTBa BemIecTB Ha TUHUH (ha30BBIX NepexonoB. J[ByxX(a3HbIe CHCTEMBIL.

Paznen 2: Peanbhbie ra3el. [poccenupoBanue. Mcreuenue.

2.1 YpaBuenue Ban-nep-Baanbca. BupuanbHas popma ypaBHEHHS COCTOSHUS.

2.2 TIponece apoccenupoBanus. Auddepenuunansupiii 1poccenb-3¢dekT, Temreparypa HHBEPCHH, KPUBast THBEPCHUHL.
2.3 ®usnyeckas cymHOcTb dpdexra Jxoynsa-Tomcona. IHTeTpanbHBIA Apocceab-3QHeKT.

2.4 AnnabaTHoe paclIMpeHne peabHoro rasza. IloTepu sKcepruu B mpouecce aaguadaTHOro PacuIupeHusl.

2.5 INoTepwu 3KCepTHU MPH IPOCCEINPOBaHUH. PacdeT mpomecca ApOCCeTMpoBaHys BOASHOTO mapa B h,S - mnarpamme.
2.6 Ilepexox yepe3 CKOPOCTH 3ByKa, unciio Maxa. KomOuaMpoBanHoe como JlaBass.




2.7 UcteueHre peanbHBIX Ta30B U MapoB. Pacuer uctedenus ¢ momoursio h,S - auarpammsl. McreueHne ¢ y4eToM HEOOPaTHMOCTH.
2.8 TepmonuHamMHUYecKasi CUCTEMA U OKpYXKaIoMIas cpefa.

2.9 PaBHOBECHBIC M HEPaBHOBECHBIE COCTOSIHUA. [1apaMeTphl COCTOSHHS.

2.10 YpaBHEHHE COCTOSHUS, TEPMOJUHAMUYECKAS [IOBEPXHOCTb.

2.11 IloHsTHE TETIOBOI'O PaBHOBECHS, IEPBHII 3aKOH TEPMOIMHAMUKHY.

2.12 IoTeHuuanbl 1 KOOPAUHATHI TEPMOJAMHAMHUYECKUX B3aUMoJieicTBui. TeMmneparypa, SHTPOMHs.

2.13 CooTHOIIEHHS MEXTy SAUHUIIAMU paboThI 1 Tetnia. PaboTta pacmmpenus kak QyHKIHS mporiecca.

2.14 BHyTpeHHss dHeprus Kak QyHKIUs cocTosHHA. [IoHATHE MOTHOTO U HEMOIHOTo MU (hepeHIHaoB.

2.15 IonsTue naeanpHoro raza. TepMudyeckoe ypaBHEHUE COCTOSTHUS HEANbHOrO rasa. 3akoH ABOTaJpo U €ro CIEJCTBUS.
2.16 Ypasuenune MenzaeneeBa-Knaneiipona. TernnoeMKkocTs, HICTUHHAS U cpeaHsist TeruioeMkocTh, Cp u Cv. @opmyna Maiiepa.
2.17 MonekynapHO-KMHETHUECKasl U KBAHTOBAsI TEOPUs TEITIOEMKOCTH.

2.18 OcHOBHBIE TEPMOIMHAMUYECKHE TIPOLIECCHI UICATBHBIX ra30B (M30XOPHBIM, H300apHBIN, H30TEPMUYECKHUN, aTua0aTHBIH).
2.19 IonuTpomHble MPOLECCH U UX aHanK3. TabaHIbl TEPMUUECKUX U KaTOPUUECKUX CBONCTB UJI€ATIbHBIX I'a30B.

2.20 TepmoaMHAMHUYECKUE LUKIIBIL.

2.21 Tepmuueckuii KI1J] 1 xomoaunbHbIH k03¢ GUIKCHT.

2.22 TIpsimbie 1 oOpaTtHble kbl [ukia Kapao u ero repmudeckuii KITJ[. Teopema Kapro.

2.23 Durponus, unTerpan Knaysuyca.

2.24 T-S - quarpamma u ee cBoicTBa. TepmoaguHaMudeckue HUKisl B T,S - nuarpamme.

2.25 Tabnuupsl SHTPONUHU HICANIbHBIX Ia30B. MI3MeHeHue SHTPONTNH B HEOOPATUMBIX MPOLECCaX.

2.26 OOBeIMHEHHOE ypaBHEHHE IIEPBOTO M BTOPOT'O 3aKOHOB /U1 00pPaTUMBIX U HEOOPAaTUMBIX HPOLIECCOB.

2.27 OCHOBHBIE MATEMATHYECKHE METO/IBI.

2.28 Cootnoutenust MakcBena. YacTHbIE IPOM3BOAHBIC BHYTPEHHEH SKCEPTUH, SJHTPOIHH, SHTAIBIINHU, TETIIOEMKOCTH.

2.29 'oMoOreHHbIE U TeTepOreHHbIe cHcTeMbI. [IoHsATHE CTAOMIBHOTO, JIAOMIIBHO-TO METaCTaOMIIEHOTO COCTOSTHHUIA.

2.30 TepmognHaMHUYECKUE YCIOBHUS PABHOBECHS MPU PA3IUYHBIX YCIOBUAX B3a-UMOJICHCTBUI CHCTEMBI C OKPYXKAIOIIEH Cpeloil.
XapakTepucTuiecke (GyHKIUH U B3aUMOCBA3b MEXIY HIMH

2.31 OcHOBHBIE MOHSTHUS U OTIpeieNneH s (mapoodpa3oBaHue, UCTIApEHNE, KUITe-H1e, KOHAESH Calys, CyOIuManus, Jecyonumanus).
2.32 HacelmieHHas )XHIKOCTb, BIQXKHBIN Map, CyXOW HACBIEHHBIN Hap, reperpe-Toli map, cTerneHb CyXOCTH.

2.33 3axoH JlaneToHa, CIIOCOOHI 3aJaHNIT COCTaBa CMECH. Y PaBHEHHE COCTOSHHS CMECH HACATBHBIX ra30B. CpemHsst MONeKyIsIpHas
Macca ra3oBoi CMECH.

2.34 AHomainus B TIOBE/ICHUH BeliecTB. YpaBHeHue Knaneiipona-Knaysuyca.

2.35 TemnoTta ¢a3oBoro nepexona. ®a3oBbie NEPEeX0bl, "KUIKOCTh-Iap", "TBEPIOE TENO-KHUIKOCTE", "TBep0e Tenmo-map".
2.36 U300pakeHne KpUBBIX (a30BBIX paBHOBECHI NBYX U Tpex(a3Hbix obmacteit B P-V; T-V; T-S nnarpammax.

2.37 P,V,P - 3aBUCUMOCTb peajibHbIX Ta30B.

2.38 KoapdunueHt crxumaeMoctd. MeTol TepMOAMHAMHYECKOTO TOA00HS.

2.39 Ocob6ennoctu P-V - nuarpamMMbl BOASIHOTO Tapa.

2.40 Y nenbHBII 00beM, SHTAIBINS, SHTPONHUS BOJBI, BIAXKHOTO, CYXOT0, HACHI-IIIEHHOTO U MEPerpeToro mapa.

2.41 Tabnuubl TEPMOANHAMUYECKHUX CBOWCTB BOABI M BOAsHOTO 1apa. T-S; h-S -nquarpamMMsl Bozsl M BOASHOTO mapa.

2.42 OCHOBHBIC YpaBHEHHUS HCTEUCHUS. Y paBHEHUE CIUIONTHOCTH, IBI)KEHHS, YPaBHEHHE COCTOSIHUS. Y paBHEHHE ITEPBOT0 3aKOHa
JUIS TIOTOKA.

2.43 AnnabaTtHoe TeueHue, pacnoiaraemas pabota. CKOpocTh 3ByKa.

2.44 Comnna, U3MEHEHHE CKOPOCTU TEUEHUS BJIOJIb comuia. McTeuenne u3 cy K1MBaromerocs corma.

2.45 Pacxon ra3a npu UCTEUEHUH U3 CYKHBAIOIIETOCS COILIa, MAaKCUMAaJIbHBIN pacXxo/l, KPUTHYECKast CKOPOCTh, CKOPOCTD 3BYKA.
2.46 3aBUCUMOCTb CKOPOCTH M PAacX0a OT OTHOIIECHHUS HAYaJbHOTO U KOHEYHOTO JaBIICHHHA

OK3aMeHAIMOHHBIE BOMPOCHI:

Paznen 3: TennocuioBsle U X0JIOAUIBHbIE IIUKJIBI

3.1. OcHOBHBIC MOJOXKEHUS ¥ IPUHIUI AeHCcTBUA. LUk yctaHOBKH (UK Penkuna).

3.2. ITukun ¢ HACBILIEHHBIM NapoM, IpeacTaBieHue nukna B P,V u T,S - nuarpammax.

3.3. [uku ¢ neperpeTsiM napom, npeacrapieHHsid B P,V u T,S - nuarpammax.

3.4. AHanu3 IMKIIOB C HACBHIILCHHBIM U IEPETPETHIM 1apOM.

3.5. PerenepaTHBHbIE LIUKIIBI.

3.6. Cxema pereHepaTuBHOTO MOAO0rpeBa ¢ 0TBOAOM napa. M3obpaxenue nukna B T,S - quarpamme.

3.7. Tepmuueckuit KII/ perenepaTuBHOro 1UKIIA.

3.8. OcHoBsI Teruodukannu. KoMObuHIpOBaHHEIE NUKIEL [IpenMyInecTBa 1 HEJOCTATKH BOISHOTO Iapa Kak paboduero Tema.
3.9. bunapusiii mukn u ero KI1/1. Cxema 6unapnoii IITY.

3.10. Tepmuueckuit KITJI uneansHoro nukina. JleicrBurenbHbiii nuki u ero KI1JI.

3.11. Metozst nossitenns KI1J] muknos ['TY.

3.12. Iukn ¢ pereHeparyeil 1 H300apHBIif MOABO TeIia (aanabaTHOE U U30TEPMUIECKOE CKATHE).

3.13. Metoas! nossitmenus KIIJ] nukios - perenepanus, CTyleHYaTbIi MOABOJ TN, CTyNEHYaThIil OTBOJ TETa.

3.14. PaboTta 0THOCTYIIEHYATOT0 KOMITpeccopa.

3.15. MuaukatopHas quarpamma.

3.16. M3oTepmuueckoe, aguadaTHOE, TIONMUTPOITHOE CXKATHE.

3.17. IlpuHIUN NPUMEHEHUS] MHOTOCTYIEHYATOr0 KOMIIPECCOopa.

3.18. U3ob6paxenue B P,V u T,S - nnarpammax nporieccoB B kommpeccope. He-o0patiumoe cxaTne.

3.19. TepmoauHaMHUYECKUE CBOUCTBA pabOUHX TeJ MAPOKOMIIPECCHOHHBIX XOJIO-AUIBHBIX YCTaHOBOK. CxeMa, UK U
XOJIOAMIIBHBIN KO((UIINEHT Napo-KOMIIPECCHOHHOH YCTaHOBKH.

3.20. Lluxn mapoakeKTopHOH ycTaHOBKH. CXeMa M IPHHIUIT paOboTHl aOCOPOIH-OHHOH YCTaHOBKH.

3.21. Iluka TemnoBoro Hacoca TepMoTpaHchopmaTopa. MeToasI CKIKECHUS I'a-30B.

3.22. Dkceprus Kak Mepa paboTocrnocoOHOCTH. DKCeprus MOTOKA U Teria. JK-Ceprus HemoABHKHOTO pabouero Tena.




3.23. Dkcepretnueckue auarpammsl. Dkceprerudeckuit KITJI. DxcepreTndyeckuii METO pacdeTa moTeps.

3.24. ®opmyna ['tou-Crogonsl. [ToHSITHS SKCEPrUU U aHEPTHUH.

3.25. IIpaBuiio cMeLIeHU U IPsIMast CMEILEHUS.

3.26. ®azosble quarpammsel T-N, P-N u P,T.

3.27. IlonoxkeHue KPUBBIX KOHJECHCALUH U KUIICHUS MIPU Pa3IUYHBIX JaBICHUAX.

3.28. AzeoTporHbie pacTBOpbI. Pacuer ¢a3oBbix paBHOBecHuil. KoadpuimeHTsI akTHBHOCTH KOMIIOHEHTOB.

3.29. TToctpoenwne h-N u S-N - ntnarpamMm pactBopa.

3.30. TepmoguHaAMHUYECKUE IPOLECCHI ¢ pacTBOpaMH (M300apHbIe, aTMabaTHOTO IPOCCENUPOBAHUS, HEPEPHIBHOTO
napooOpa3oBaHus, abOCOPOIHH U JIp.).

3.31. IlepBoIii 3aKOH TePMOIMHAMUKY B TepMOXUMHUH. TermoBoit addexT peak-mium. 3akoH ['ecca 1 ero cieacTBHs.

3.32. 3aBUCHMOCTH TEIUIOBOro A(dexTa peaknuu ot TemmepaTypsl. CTaHIAPTHBIH TEIOBOH 3 EKT.

3.33. BTopoii 3aKOH TEpMOJUHAMUKHU B TEPMOXUMHUU. 3aKOH JEHCTBYIOIIHUX Macc.

3.34. Koncranra paBHoBecus. CTeneHb TUCCOIHALINN.

3.35. Ananns ukia PerknHa ¢ yaeroMm HeoOpaTuMbIx noTepb. KII/1 mapoTypOHHHOI ycTaHOBKH. Y A€IbHBIC PacXOIbI Iapa U
Tera.

3.36. [1aporazossle 1uKIbI, ux Tepmudeckuii KIT/I.

3.37. Huxaer ADC. CpoiicTBa Terionocureneit ADC.

3.38. Ilukn HachineHHOrO napa. L{uKkibl Ui BEICOKOTEMIIEPATYPHBIX YCTaHOBOK.

3.39. T'a30TypOMHHbIE YCTAaHOBKH - OOIIME NPUHLIUIIBI AEHCTBHS.

3.40. Iukn ¢ n300apHBIM TOBOJIOM TeIUIa (aqrnabaTHOE U M30TEPMHUECKOE CHKATHE).

3.41. MHoOrocTyneHuaToe cxaTie ¥ MHOTOCTYTIEHYaThI MOABO/ TETIa.

3.42. Iluxa ¢ ©30XOPHBIM HOABOIOM TeIIa. 3aMKHYThIE IUKIIBL, pabodne Tesa 3aMKHYThIX cucTeM [ TY.

3.43. Ilpsimble U oOpaTHBIE HUKIBL. [IOHATHE TOPSIUEro U XOJIOJHOTO UCTOYHHU-KA.

3.44. O6patumeble Kbl CperHeTepMoInHAMUYIESCKas TeMITEpaTypa MOIBOIa U OTBOJIA TETIa B IIUKIIE.

3.45. Ob6paTuMBble IUKIIBI, BHEITHSL M BHYTPEHHSAA HeoOpatumocTs. Baytpennuit KI1J] nukma.

3.46. LlentpoGexupiit KoMmmpeccop. [lopIiiHeBrie ABUraTeNny BHYTPEHHETO CrOpaHusl, 00IIMe MPUHLMIIBI AeHCTBUA. HauKaTopHast
JuarpaMma.

3.47. IIukisl ¢ U30XOPHBIM, H300apHBIM, CMEIIAHHBIM MMo1BOIoM Ternia. AHann3 KII/] mUKIoB 1o cpeiHMM TeMIepaTypaM IoIBoIa
¥ 0TBOJIA TeTIIa.

3.48. O6patubIit nukn KapHo, xonoauabHbi#i ko3dduipent. Cxema U UK BO3IYITHON XOJO0AUIBHON YCTAHOBKH.

Paznen 4: OCHOBBI XUMIYECKOH TepMOIUHAMHUKH. OCHOBBI TEPMOAMHAMUKHI HEOOPATHMBIX ITPOIIECCOB.

4.1. Iea criocoba pacdera TepMOIMHAMHYIECCKIX CBOMCTB TOMOT€HHBIX OMHAP-HBIX PaCTBOPOB.

4.2. PacTBOpUMOCTb U 30Ha HeCMeCUMOCTH. OOBbEMHBIE U TEIIOBbIE 3P EKTHIPACTBOPEHUSI.

4.3. KoMOuHMpOBaHHBIE MPOLECCH (AUCTHILLILUA ¢ AeduierManyeii, pektu-Qukaius). Pacders! npoueccos no guarpammam h-N u
S-N. 52. TepMoauHaMUYECKUE CBOMCTBA IUCCONMUPYIOIMUX Ta30B. CBOOOHAS YHEPTHUS B N300apHBINA TOTCHIIUA. XUMUIECKUI
noTeHnuan. 53. YpaBHeHHe MakcUManbHON paboTsl [ n60ca-I'ensmronsna. KoHcTanTa paBHOBeCHs U MakCHManbHas paboTa
peakiy. 3aBUCUMOCTb KOHCTaHTBI PABHOBECHSI OT JIaBJICHUS M TEMIIEPATYPBI.

4.4. BiusiHAE TeMITepaTypsl Ha CKOPOCTh XUMHUYECKOH peakiuu. AbcomroTHast sHTporus. CTaHIapTHEIE 3HAYCHUS
TEPMOANHAMUYECKHUX (DYHKIMH BEIIECTB.

6.4. IlepeyeHb BUAOB OLEHOYHBIX CPEICTB

Bonpocs! k 3auety.

DK3aMeHaIMOHHbIE BOTIPOCHL.

KoMIUTeKT KOHTPOIBHBIX 33JaHUM 110 BapHAHTaM.
Otuet mo 1abopatopHoit padore.

7. YAEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCHUIIVIMHBI (MO YJIS)

7.1. Pekomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI1. | Kupunnun TexHuueckas TepMOJUHAMUKA: Mocksa: MOU, 15
1 |B.A., CerueB | YueOHUK TS BY30B 2008
BB,
et amnH
AE.
JI1. |Hupensman | Texandeckas TepMoauHamMuKa: yaeObHoe |CaHKT- 1 https://e.lanbook.com/book/107965
2 [H.M. mocobue [etepOypr:
Jlann, 2018
JI1. | AMupxaHoB Texuuueckas TepMoauHaMuka: yaeoHoe |KasaHs: 1 http://biblioclub.ru/index.php?
3 |41, mocobue Kazancknit page=book&id=428258
AMUpXaHOB Hay4HO-
P. 1., HCCIeN0BaTEILCK
[lleBuenko E. ui
n. TEXHOJIOTUYECKA
il yHUBEpPCUTET
(KHUTY), 2014




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI1. [Hupensman | TexHuueckas TepMOIUHAMUKA! CaHKT- 1 https://e.lanbook.com/book/176665
4 [H.M. YuebHoe nocobue Ass By30B [etepOypr:
Jlans, 2021
7.1.2. JlonoJiHUTeIbHAS JIUTEpaTypa
ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI2. | AnekcannpoB | TepmoauHaMHUYECKHE OCHOBBI LIMKIIOB Mocksa: MOU, 15
1 |AA TEIUIOIHEPreTUUECKUX YCTaHOBOK: 2004
VYueb. mocobue 1 By30B
JI2. | Kupunnun TexHuueckas TepMOIMHAMUKA! Mocksa: 36
2 |B.A, CpiueB | YueOHUK DHeproaToMus/ia
BB, T, 1983
eitnpmun
AE.
JI2. | Kupunnua TexHuueckas TepMOJTMHAMUKA: Mockga: 36
3 |B.A, CprueB | y4eOHHUK Oneprus, 1974
BB,
e mmn
AE.
JI12. | 3yOapeB [IpakTHKyM MO TEXHUYECKOHN Mockga: 19
4 |B.H, TepMoAWHaMUKe: YueOHoe mocobue aist | DHeproaroMmusnaa
AJekcaHapoB |BY30B T, 1986
AA., Oxotun
B.C.
JI2. [ PuBkun C.U., |TepmoauHaMuueckue cBOMCTBa BOAbl U | Mocksa: 11
5 | AnekcanzapoB |BoasHoro napa: CpaBoYHUK DHeproaToMusaa
AA. T, 1984
JI2. | AnekcanapoB | TaGnuIbl TEMIO(QU3NISCKUX CBOMCTB Mocksa: MOU, 58
6 [AA, BOZIBI ¥ BOASHOTO napa: CrpaBOYHHUK 2003
I'puropses
B.A
JI2. | ®ensieB A.A., | TepmomunaMuka: 1ab0opaTOPHBIH Bparck: bpI'TY, 19
7 | Densesa MIPaKTHUKYM 2002
B.H., Bugun
I0.B.
JI2. | ®ensieB A.A., | TepmomunaMuka: 1ab0paTOPHBIH Bparck: bpI' TV, 1 http://ecat.brstu.ru/catalog/¥Y ue6nHp1e %
8 | Densera MIPaKTHKYM 2002 20u%20y4eoH0-MeToqIIeCKIE Yo
B.H., Bugun 20nocobus/Iueprernra?o20-%
TI0.B. 20AsromaTrka/Penses%20A.A.%
20Tepmoaunamuka.2002.pdf
7.1.3. MeTroauueckue pa3padoTku
ABTODHI, 3arnaBue UznarensctBo, | Kom-Bo On1. ampec
JI3. | DensieB A.A., |Teopernueckue ocHOBHI TeruioTeXHUKU. | bparck: bpl'Y, 148
1 | Densesa B.H. | Tepmoaunamuka.: Meroguueckue 2009
YKa3zaHUs
JI3. | Densena Tepmonunamuka. MccnenoBanue Bparck: bpl'Y, 31
2 |B.H., ®ensieB | mporeccoB BO BIaXKHOM BO3/AyXe: 2009
AA Metonudeckue ykazaHus K
BBIITOJTHEHHIO JTAOOPATOPHOH paboTHI
JI3. | Jlarymxuna | Temnorexnuxa. OnpeneneHue bparck: bpI'VY, 93
3 [C.B. TEIJIOEMKOCTH BO3/lyXa: METOIUYECKHE 2012
yKa3aHUs K BEIIOIHEHUIO
1ab0paTopHOI paboTHI
JI3. | DenseB A.A., | TexHudeckast TepMOJIMHAMHUKA. Bbparck: bpI'VY, 51
4 | ®ensena B.H. | 3yueHne 0CHOBHBIX METOJIOB U 2013
CPEICTB H3MEPEHHUS XapaKTEPUCTHK
TEPMOANHAMUYCCKUX CHCTEM:
METOIMYECKHE YKa3aHUsI [0
BBIITOJTHEHHIO JTAOOPATOPHOH pabOTEI
JI3. | ®ensera TexHuueckas TepMOJIUHAMUKA. Bparck: bpl'Y, 69
5 |B.H., ®enses | M3ydyenne mporecca aamadaTHoro 2013
AA. HCTEUYCHHUS I'a3a CYKUBAIOLLEE COILIO:

METOANYECKUE YKA3AHUSI 110
BBITIOJTHEHHIO Ta00paTOpHON paboOTHI




7.2. Ilepeyens pecypcoB uHGOPMAIOHHO-TeJIEKOMMYHUKAMOHHOM ceTn ""UHTepHeT"

31 | OnexrponHas 6ubnuotexa bpl'y

32 | M3nparenscTBo "JlaHB" 31EKTPOHHO-OMOIHOTEUHAS
cucTemMa

7.3.1 Ilepeyensb NporpaMMHOro odecnedeHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 | Adobe Acrobat Reader DC

7.3.1.4 | Microsoft Windows (Win Pro 10)

7.3.2 IlepeueHb HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | YuuBepcurerckas undpopmaruonnas cucrema POCCUA (YUC POCCHA)

7.3.2.2 | HanmoHnamnbHas anekTpoHHas oudnnorexa HOb

7.3.2.3 | Hayunas snexrponHast 6ubamoreka eLIBRARY.RU

7.3.2.4 | OnextpoHHas 6ubmmorexa bpI'Y

7.3.2.5 | DnekTpoHHbIH KaTanor ouodanoTeku bpl'y

7.3.2.6 | «YHHBepcHUTETCKass 6ubnmuoTeka online»

7.3.2.7 | U3narenscTtBO "JIaHp" 251eKTPOHHO-0MOMMOTEUHAs cCICTEMa

7.3.2.8 | CnpaBouHo-1paBoBas cuctema «KoncynsranT ITmrocy

7.3.2.9 | UCC "Kopekc". MHPpOpMAITMOHHO-CTIPAaBOYHAS CUCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJITMHBI (MO YJIA)

Aynutopus HaznaucHue OcHalieHne ay IHTOPUH Bun 3aHaTus
1223 JlaGoparopust oOmieit OcHOBHOE 000pyI0BaHHE: JIa6
TETUIOTEXHHUKH ABTOMaTH3UPOBAHHBII CTCHA-TPEHAKEP «ABTOHOMHAS CHCTEMA

OTOIUICHUS», JlabopaTopHast yCTaHOBKA JJISI H3Y9EHHS IIPOIIECCOB BO
BJII2YKHOM Bo31yxe, JlJabopaTopHas ycTaHOBKA ISl H3yYEHHS
TEIIO0OMEHA IIPY PAa3IMIHBIX PEKUMaX KHIICHUS KHUIAKOCTH,
JlaGopaTopHas ycTaHOBKa JUIsl M3YYEHHUs TEIUIOOOMEHA U3ITyYCHHUEM,
JlaGopaTopHas ycTaHOBKa JUIsl KCCIIEOBAHMU TEILIONIEpeIaun «TpyOa B
TpyoOe», Ctenn «OmnpeneneHue yaeIbHON TeINIOEMKOCTH BO3/AyXa MIpH
MMOCTOSIHHOM JaBJICHUU METOAOM MPOTOKa», ABTOMAaTU3NPOBAHHBII
kommbioTepsl Intel(P) Celer CPU 240 GHz/228 MB -3 mir.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHast ycTaHOBKA ISl OTIPEAETCHHS

K03 HIIEeHTa TEIUIOOTAAYN NTPHU CBOOOIHON KOHBEKIINH,
JlaGopatopHast ycTaHOBKa JJIs ompeesieHus TeruioéMkoctu (P=const),
VYueGHslii creny «Onpenenenne K03 UIneHTa TeIIONPOBOAHOCTH
metaia», CTeH I 1abopaTopHbIid, Y 4eOHO-1eMOHCTPAI[HOHHBIH
koMmIuieke « TexHuueckas TepMoanHaMuka. TermnomaccooOMen».

JlomoTHATETBHO:
Mapkepnas 1ocka - 1 mr.

VuebHas Mebenb:
Kommuiext mebenu (1ocagoyHbix Mect) - 14 mr.
Kommiexr mebenu (ocaiouHbIX MECT) AJs Ipernojasarens — 1 mrT.

2201 yuTaIbHBIN 3211 Nel Kommiekt me6enu (TocaTouHbIX MECT) Cp
Cremnaxu

Kommiexr mebenu (mocaiouHbIX MECT) A OMOnIuoTeKaps
BrictaBouHbIe Kbl

[K i5-2500/H67/4Gb (MoruTop TFT19 Samsung) (10mT.);
npurTrep HP Laser Jet P2055D (1mt.)

1104 Jlaboparopus OcHoBHOE 000pyI0BaHHE: JIa6
TUAPOra30IMHAMHUKH Crenn runpasmudecknii TM2K-2, JlabopaTopHas ycTaHOBKa IS
«ompenereHre ko3 GHUIeHTa BHYTPEHHETO TPEHHS BO3TyXa IIPH
pa3HbIX Temnepatypax», Crenn « Typounay, Crenn «HacocHast
ycraHoBKay. CteHn «MexaHuka xuakoctu», CreHn «I uapocTtatikay,

JlOnONHUTEIBHO:
MapxkepHast [ocka - 1 mT.

VYueGHast MeOens:
Kommiext mebenu (TocagogHbIxX MecT) - 12 mT.
Kommiext mebenu (TTocagouHbIX MecT) IS IpernoiaBaTes — | miT.

1103 Jlaboparopust OcHOBHOE 000pyI0BaHKE: JIa6
TEIIOMACCOOOMEHHBIX VueGublii cren «/3ydeHue X0I0AUIbHOT0 000PYM0BaHUsY,
HPOLIECCOB U YCTaHOBOK/ Huctwstop 19-4-2,




kad cymmmsaenit CHOJI-2,4 2 m,
[eus mydensHas [IM-8, Cymmnbhsiii mixkag CHOJI 67/350 2 mir,

JIOTIOTHUTENBHO:
MapxkepHast focka - 1 mrT.

VYueGHast MeOens:
Kommiext mebenu (ocagodHbIX MecT) - 12 mT.
Kommiext mebenn (IocagogHbIX MECT) Ul IperogaBaTens — 1 miT.

0001* Aynutopus i VYueGHast Mebens IIp
MPAKTUUECKUX 3aHATHI

0002* JICKIIMOHHAS 2y IUTOPUS VYueGHast Mmebens Jlex

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

JucrumnrHa TeXHr9eckast TepMOIMHAMIKA HAIPaBJICHA HA TIOJTyYeHHE 3HAHWH 0 (DyHIaMEHTAIbHBIX 3aKOHAX OCYIIECTBICHUS
TEMIOBBIX IPOLECCOB, TEPMOJUHAMUIECKUX METOAaX aHANN3a 3aMKHYTBIX H PA30MKHYTBHIX TEIJIOTEXHUUECKHX MIPOLIECCOB Pa3HOTO
Ha3HAa4YeHUs U BEIPaOOTATh MPAKTHIECKUE HABBIKH ONPEICICHHS TEPMOJHHAMUICCKIX XapaKTEPUCTHK ITPOIIECCOB C OJTHO- U
IByx(azHBIME PabOYNMH TEJIAMH U TETUIOHOCHTEISIMU ITOCTOSTHHOTO M IEPEMEHHOTO COCTaBa.

W3yueHne qUCHUIIIMHBI TEXHIYECKask TEPMOANHAMUKA [IPELyCMaTPHBACT:

JeKLUH,

nabopaTopHbIe PabOTHI,

HMpaKTUIEeCKUe PabOTHI,

KOHTPOJBHYIO PaboTy,

CaMOCTOSTEIbHYIO paboTy, 3ader,

9K3aMEH.

B xone ocBoenus pasznena 1 «IlepBblif 1 BTOpoii 3aKOH TEPMOJAMHAMUKNY» CTYAECHTHI JOJKHBI YSCHUTD: TIOHATUS TEXHUYECKON
TEPMOANHAMUKH KaK TEOPETUUECKOI OCHOBBI TEIIOYHEPTETUKH U NIPEAMETA, TEPMOAMHAMUYECKON CUCTEMBI, TEILIOBOTO
PaBHOBECHSI, OKPY>KarOIIeH CPeJIb, TOJTHOTO M HEeTIOIHOTO I (hepeHIINAIOB, SHTAIBIINHN, HICATFHOTO Ta3a, TEIUIOTHI, paboTHI,
TETI0EMKOCTH, BEYHOTO JBHTATeNsl IEPBOTO POAA; pa300paTh METOABI TEPMOIUHAMUKH, TapaMETPBI COCTOSHUS U ypaBHEHHE
COCTOSIHMS, IEPBBIH 3aKOH TEPMOIMHAMHKH, aHATUTHYECKOE BBIPAXKEHHE IIEPBOTO 3aKOHA TEPMOJUHAMUKHU UepPe3 SHTANBIIHIO,
TEPMHUYECKOE YPaBHEHUE COCTOSHHUS NICaTIbHOTO T'a3a U 03HAKOMUTHCS (POPMYIIMPOBKOH MIEPBOTO 3aKOHA TEPMOJANHAMUKHU 1
OCHOBHBIMH TEPMOIMHAMHYECKAMH IIPOIECCAMH HICATIbHBIX I'a30B; MOHATHSA 0OPATHMBIX U HEOOPATUMBIX IIPOIIECCOB,
tepmuueckoro KII/I u xomonunpHoro k03hhuirenTa, npsMbIX 1 00paTHBIX [IUKIOB, YHTPOIHNHU; Pa3odpath GOPMYIUPOBKY
BTOPOTO 3aKOHa, TeP-MOAUHaMHUecKkue HUKIbl, nuki KapHo u ero repmuueckuit KII, reopemy KapHo 1 u3y4nTs
TepMoAnHaMuUecKkre Kbl B T,S — nuarpamMme, 00paTHMOCTE M TIPON3BOJICTBO PAaOOTHI, SHTPONHITHEIH MeTox, Metox KIT/I.

B xoane ocBoenust pasnena 2 «Peanbuble rassl. JIpoccenuposanue. VicteueHney CTyIEHTBL JOJKHBI YSICHUTD CIEAYIOIIUE TOHATUS:
TOMOT€HHbIE U T€TepOreHHbIE CHCTEMBI, CTA0UIIbHOE, TAOMIBHOE U METACTAOUIBHOE COCTOSIHUSL, 3aKPBITBIE U OTKPBIThIE CUCTEMBI;
U3YYUTh TEPMOJUHAMHUYECKIE YCIOBHS PaBHOBECHS, XapaKTEPUCTUUECKUE (DYHKIMN U X B3aHMOCBSI3b MEXITy HUMH U Pa3o0path
XMMHYECKHUH IOTEHINAI M €TO CBOICTBA JUIS XapaKTEPUCTUKH OTKPBITBIX CHCTEM; ITapooOpa3oBaHue, NCTIapeHne, KUTIEHHE,
KOHJEHCALUs, CyOIIManus, qecyOnuManus, HachleHHas KIIKOCTb, BIAXKHBII Map, CyXoil HaChIIEHHBIH map, HeperpeTslil map,
CTENEHb CYXOCTH; U3y4YUTh 3aKOH J[ambTOHA U CIIOCOOBI 331aHUS COCTaBa CMECHU, YPABHEHHE COCTOSHUS CMECH MICabHBIX Ta30B;
pa3o0paTh OCHOBHBIE MTOHATHS BIQKHOTO BO3/IyXa , TPOIIECCH BO BIAKHOM Bo3Iyxe U padoty ¢ H, d - quarpammoii; ycinoBus
TEePMOANHAMUYECKOH yCTOHYIMBOCTH, YCTOHINBOCTE (ha3, ycIoBHs (ha30BOro paBHOBecHUs, npaBmio (a3 ['nbbca, hazoBsre
Hepexo/bl EpBOro U BTOporo poxa, Gpazossie P, T — nuarpammel, ypaBuenue Knaneiipona-Knaysuyca, pasoBsie nepexospl,
n300pakeHHe KPUBBIX (pa30BbIX paBHOBECHI MBYX M Tpex(das3Hbix oomactedt B P-V; T-V; T-S muarpammax, moHstHe IByX(haszHon
CUCTEMBI U H3Y4HTh YpaBHeHHE Ban-nep-Baankca, P,V,P - 3aBucuMocT peanbHbIX Ta30B; ocobeHHOCTH P-V - muarpaMmsr
BOJISTHOTO Tapa, MOHATHA YAETbHOI0 00beMa, SHTAIBIINH, SHTPOIIUH BOJBI, BIIaXKHOTO, CyX0r'0, HACBIIIEHHOTO U NIEPErpeToro mnapa;
U3Y4UTh TaOJIMLBI TEPMOJMHAMHUYECKUX CBOHCTB BOJIBI U BOJSIHOTO Napa, T-S; h-S -anarpaMmbl BOJbI M BOJSIHOTO Napa, MOHSTHE
JPOCCEITUPOBAHMS M IIPOIIECCHI IPOCCETMPOBAHMS, TOHATHE SKCEPTUH U TIOTEPH SKCEPTHH B TIPOIiecce aanadaTHOTO pacIIMPEeHU U
P JPOCCEIUPOBAHIH, PacUeT IIPOIecca APOCCETNPOBAHUS BOASHOTO napa B h,S — muarpamMmMe 1 OCHOBHBIE YPABHEHNS HCTEUCHIUL.
B xone ocBoenus pasnena 3 «TemnocunoBble U XOIOAUIbHBIE LIUKIIBD) CTYAEHTHI JOJDKHBI YSICHUTD: IIMKJI PeHKMHA, ITUKIT C
HACHIIIEHHBIM TTApOM, npeacTaBieHue nukia B P,V u T,S - quarpammax, muki1 ¢ meperpersiM napom, npeacrasieHHsiid B P,V u T,S
— IuarpamMMax, aHaJIi3 IUKJIOB C HACHIICHHBIM U IIepPErpeThIM MTapoM; aHAIN3 KA PeHKHHA ¢ yueToM HeoOpaTUMBIX ITOTEpb,
KII/] mapoTypOMHHOH yCTaHOBKH, pereHepaTHBHBIE IIUKIIBI, CXEMY PETCHEPATUBHOTO MOJOTPEBA C OTBOJOM Mapa, H300paxeHne
mukna B T,S — nuarpamme, nonsitie repmuaeckoro KI1J[ perenepaTtiBHOTO IMKIIA, OCHOBBI TEINIOGHUKAINH, OMHAPHBIN IUKI U €r0
KITH, cxemy 6nnaproii IITY, mapora3zossie ukiIsl 1 ux Tepmuaeckuit KITJI, muxmsr ADC; moHsATHE Ta30TypONHHON YCTaHOBKH U
00IIMe IPUHIUITEI AeHCTBUS, U3YIUTh BCE OCHOBHBIC NUKIIEI I TY; mpsMble 1 0OpaTHBIE IUKIIBI, HOHATHE TOPSIEro U XOJIOAHOTO
UCTOYHMKA, IPUHIUI IPUMEHEHUS] MHOTOCTYIIEHYaTOro KoMIpeccopa u uzobpaxenue B P,V u T,S - auarpammax mpoueccos B
KOMIIPEccope, IOHATHUS [IEHTPOOESKHOTO KOMIIPECCOPA, HOPIITHEBOTO IBUTATEIISI BHYTPEHHETO CTOPAHHUS U €ro OOIIHE ITPUHIIUITBI
JEWCTBHS, TePMOANHAMUYCCKHE CBOMCTBA PabOUNX TN TTAPOKOMIIPECCHOHHBIX XOIOMIBHBIX YCTAHOBOK, CXEMY, IINKIT 1
XOJOAMIBHBIN KO PHUINEHT TapOKOMIPECCHOHHOM YCTaHOBKH, CXEMY U MPUHLUI paboThl aOCOPOIIMOHHON YCTaHOBKH, UK
TEIUIOBOTO Hacoca TePMOTPaHC(HOPMATOPa; IKCEPTHIO KaK Mepy paboTOCIIOCOOHOCTH, OTOKA M TEIlIa M HEIOIBIXKHOTO Paboyero
Tena, skcepreridecknii KI1J, sxcepreTndeckuit Mmetos pacdera noteps, Gopmyiry ['ton-CTomoIsl, MOHATHS 3KCEPTHH U aHEPTHH.
B xone ocBoenus pasznena 4 « OCHOBBI XUMHYIECKOH TepMogrnHAMUKH; OCHOBBI TEPMOAMHAMUKI HEOOPATHUMBIX IIPOLIECCOBY
CTYZEHTBI IOJDKHBI YSICHUTB: JIBa CIIoco0a pacdyera TepMOJMHAMUYECKUX CBOICTB TOMOT€HHBIX OMHAPHBIX PACTBOPOB, MOHATHE
PAcTBOPUMOCTH U 30HBI HECMECHMOCTH; H3YYUTh 0OBbEMHBIE U TEIIOBbIE 3 (EKTH PACTBOPEHHUS, IPABIIIO CMEIICHUS U IIPSIMYIO
cmemenus, Gpazossle quarpaMmsl T-N, P-N u P, T, moHsTHE a3€0TPONHEIX PacTBOPOB; 03HAKOMHUTECS € TIOHATHEM KO3 (UIeHTOB
aKTUBHOCTH KOMIIOHEHTOB U HCCIIe0oBaTh mocTpoerre h-N u S-N - qfuarpamm pacTBopa, a Takke TepMOAUHAMHUECKHE U
KOMOHMHHPOBaHHBIE MPOLIECCHI U PACCMOTPETH MEPBBII U BTOPOI 3aKOH TEPMOJUHAMHUKU B TEPMOXUMHUHU.
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IIpu moaroToBKe K 9K3aMeHy PEKOMEHIYETCsl 0c000e BHIMAaHKE YACIUTD CIIEIYIONIMM BOIIPOCaM: TEXHUUECKas TePMOJHHAMHUKA,
TEpMOANHAMUYECKAs CUCTEMA, OHATUE TEILIOTHI, TOHATHE PAOOTHI, MOHATHE TEIIOEMKOCTH, BEUHBIH IBUTaTENb IIEPBOTO PoJa,
apaMeTpbl COCTOSHUSI U YPABHEHUE COCTOSIHUS, IEPBBII 3aKOH TEPMOJUHAMUKH, TEPMUYECKOE YPABHEHUE COCTOSHUS UIEATIBbHOTO
ra3a, OCHOBHbIE TEPMOJHHAMHYIECKUE MPOLECCHI NACAIBHBIX Ta30B; 00paTUMbIe H HeoOpaTHMBbIe poteccsl, Tepmudeckuit KI1J u
XOJOAMIBHBIN KOdQPULIMEHT, MOHTHE SHTponuH, uKI KapHo u ero tepmuueckuii KI1/1, tepmoaunamMudeckue uukisl B T,S —
JMarpaMMe; TOMOT'€HHBIE U TE€TEPOTCHHbBIE CHCTEMBI, 3aKPBIThIE 1 OTKPBITHIC CHCTEMBI; MOHSTHS 1ap000Pa30BaHUs, HCTIAPCHUS,
KUTICHVS, KOHICHCAINH, CyOIMMAIliH, IecyOIrManiy, HaCHIIEHHON )KUAKOCTH BIAXXHOTO T1apa, CyXOro HACHIIICHHOTO T1apa,
HeperpeToro mapa, CTeNeHb CyXOCTH, ypaBHEHHE COCTOSHUS CMECH HealbHBIX Ta3oB, H, d — tuarpamMma u mocTpoeHue Iporeccos;
YCIIOBHS TEPMOJUHAMUUYECKON YCTOIHYMBOCTH, yCTOHYNBOCTE (pa3, ycinoBus (ha30BOro paBHOBECHS, U300pakeHNE KPUBBIX (Pa30BBIX
paBHOBecHi ABYX M Tpexda3HbIX obmacteit B P-V; T-V; T-S mumarpammax, ocodberrocTH P-V - nnarpaMmel BoIsHOTO mapa,
HOHSTHE yAeTbHOro 006eMa, T-S; h-S -anarpaMmel BoJB! B BOJSHOTO Tapa; TOHATHE APOCCETHPOBAHUS U MIPOIECCH
JpOCCEeNUPOBaHUs, TOHATHE SKCEPIuy; UK PeHKHHA, cxeMa pereHepaTHBHOrO MOAOrpeBa ¢ OTBOAOM Iapa, OMHAPHBIN LIUKII U €70
KII, cxema 6unapHo# [ITY, nmoHsATHE Ta30TypOMHHON yCTAHOBKHM | OOIIHME MPUHIIUAIIBI ASHCTBHSI, IPSAMBIC M OOpaTHBIC IIUKJIIBI;
TPUHIUIT IPUMEHEHNSI MHOTOCTYIICHYaTOr0 KoMIipeccopa 1 n3odpaxenne B P,V u T,S - quarpaMmax mpomeccoB B KOMIIPECCOpe,
TEepMOANHAMUYECKHE CBOMCTBA PabOUUX TeJl TAPOKOMIIPECCUOHHBIX XOJIOAMIBHBIX YCTAHOBOK, IUKII M XOJIOJHIBHBIN

K03 QUIMEHT TapOKOMIPECCHOHHOH YCTaHOBKH, CXE€Ma M IPUHLUI paboThl aOCOPOLIMOHHOM YCTaHOBKH, HOHATHS SKCEPIHU U
aHepTHH, TOHATHE PACTBOPUMOCTH M 30HBI HECMECHMOCTH; TEPMOJHMHAMUYECKHE M KOMOMHHUPOBAaHHbIE IIPOIIECCHI, TIEPBIN U
BTOPOH 3aKOH TEPMOJAUHAMUKH B TEPMOXUMHUM.

B nponecce npoBeeHNs MPAKTHUECKUX 3aHATUH MPOUCXOIUT 3aKpeTIeHHe 3HaHUH 0 CHcTeMaX eIUHUI] U3MEPEHNUs, IEPEBOAHBIX
COOTHOIIEHHMSX, CBOIICTBAaX BOABI U BOJASHOTO Napa. 3aKperIeHue MNOHATUI 0 mapaMeTpax COCTOSHHS, TEMI0EMKOCTH, SHTAIBIINU U
BHYTPCHHEH 3HEPTHHU ra30B, IEPBOM 3aKOHE TEPMOIMHAMHKH, TETUIOTHI, pabOTHl, H3MEHEHHS BHYTPEHHEH SHEpT Ui,
TEPMOJMHAMUYECKHX IIPOLECCAX, BTOPOM 3aKOHE TepMoauHaMuky, uukie Kapuo u ero repmuueckom KIIJI, peanbHbIX rasax,
BJIQXKHOTO BO3/yXa, IPOCCETMPOBAHUU Ta30B U MapOB, UKIAX NapOTypOUHHBIX YCTAHOBOK, KOMOMHHPOBAHHBIX MapONApPOBBIX U
Mapora30BBIX IHUKIAX, IIMKIIAaX Ta30TypOMHHBIX YCTAHOBOK, CKATHH r'a3a B KOMIIPECCOPE M IIUKIIaX JIBUraTeNeil BHYTPCHHETO
cropanus [loryuenue 3HaHUN NTOCTPOEHHE IPOLIECCOB U3MEHEHHS COCTOSHUS BOASHOTO napa u Boasl B H-S u T-S - quarpammax u
MOCTPOEHKE MPOIIECCOB BO BlIaKHOM Bo3ayxe B H-d — nuarpamme.

B npouecce nmposeseHust 1a00paTOpHBIX pabOT MPOUCXOANT (HOPMHUPOBAHUE YMEHUH M HABBI-KOB peallM3aliiy MpeICTaBICH s 00
HKCIIEPUMEHTAILHOM OIPEEICHUN Ta30BOM IIOCTOSHHOM BIQXKHOTO BO3/1yXa; OCHOBHBIX METOJaX U CPEACTBAX U3MEPEHUS
XapaKTePUCTUK TEPMOAUHAMUYECKUX CUCTEM; SKCIIEPUMEHTAIIbHOM OIIPEJEIICHUH TEIUIOEMKOCTH BO34yXa; IIpoLeccax u
OIIpeJIeNICHNH OCHOBHBIX [TapaMeTPOB BO BIAXKHOM BO3ayXe U pabotsl ¢ H-d nuarpammoii; onpeneneHny oc-HOBHBIX [TapaMeTpOB
IIUKJIOB TTApOTypOMHHBIX YCTAaHOBOK M TIpecTaBieHny nukia B P,V u T,S — quarpammax; nccieoBaHus IIPOIECCOB CHKATAS
BO3/lyXa B IIOPIITHEBOM KOMIIPECCOPE U O COCTABJICHHE TETIOBOTO OaaHca (ppeoHOBOI XONOIMIFHON MAaITMHBL/

PaGora ¢ nutepaTypoil ABIsETCS BAXKHEHIIUM JIEMEHTOM B MOJIY4YEeHUH 3HaHUi 1o aucuuruinHe. [Ipexne Bcero, HE0OX0aMMO
BOCIOJIb30BaTHCS CIMCKOM PEKOMEHYEMOM MO JaHHOW AUCLMIUIMHE TUTEpaTypoid. JIOMONHUTENbHbBIE CBEJEHUS 110 N3y4aeMbIM
TeMaM MOXKHO HaWTH B epuoguueckoi neuatu u VHTepHere.
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