MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

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

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

, ~ YTBEPXJAIO
AOKYMEHT MOAMMCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
ngggfngine::TzBle%Tzoggrzg?(;04.2024 05 nrons 20 23 r.
. J

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.0.10 Texnuuyeckasi TepMOAUHAMHUKA
3akperieHa 3a kadbeapoir  JHepreTuKH

VYueOnsiii iian  bs130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermosnepreTrika U TEMIOTEXHUKA

KBamudunkarms Bbakaaasp

dopma 00ydyeHHss  3a09HAsA
OO6mmas TPy 10€MKOCTh 93ET

Bubl KOHTPOJIA HA Kypcax:
KontponbHas padora 2, Dx3ameH 2

Pacnpezle.ﬂenne Jaco0B JUCHHUIVIMHBI ITO KypcaM

Kypc 2
Hroro
Bup 3ansatui yII PI1

Jlexumn 4 4 4 4
JlabopatopHbie 4 4 4 4
[Ipaktuueckue 2 2 2 2

B tom uucne uHT. 3 3 3 3
Hroro aya. 10 10 10 10
KonraxtHas paborta 10 10 10 10
Cam. pabora 305 305 305 305
Yacsl Ha KOHTPOIIb 9 9 9 9
HUroro 324 324 324 324
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[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 IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

JHepreTuKu

[Tpotokon ot 21 anpesnst 2023r. Nel(
Cpok neiictBus mporpamMmbl: 2023-2026 yu.T.

3aB. xadenpoit bymaros FO.H.

IIpencenatens MK®

crapuuii npenojasatens Jlatymkuna C.B. 24 anpens 2023 r. Ne9
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
JupexTop 6uOaroTeKH Cotauk T.®.

No peructpanun 24

(MeToaMYeCKU OT/AEI)
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Buzuposanue PIIJI ny1s ncnoiHeHus1 B 04epetHOM Y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl

JHepreTuKu
Buecens! nsmenenus/nononnenus (Ipunoxenue )
[Iporoxon ot 2024 . Ne
3aB. kadenpoit
Buzuposanue PILJI ny1s ncnonHeHus1 B ouepetHOM YUeOHOM roay
IIpencenarens MK®

2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
JHepreTuku

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Buzuposanue PIIJI nis ncnonHeHus1 B ouepetHOM Y4eOHOM roay

IIpencenarens MK®
. 2026 .
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
JHepreTuku

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

Buzuposanue PIIJI n1s ncnoiHeHus1 B o4epetHOM Y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
JHepreTuku

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. 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

21

TpeboBaHus K NPeIBAPUTETHHOI MOATOTOBKE 00y4aK0IIErocs:

2.1.1

dusuka

2.1.2

l'uaporasonunammka

2.13

VYueOHast (03HAKOMHTEIIbHAS ) TIPAKTHKA

2.14

BBenenue B cieniMaabHOCTh

2.1.5

Maremartuka

2.1.6

DOU3NKO-XUMHUYECKHE OCHOBBI ropeHud U TOIJIUBO

2.2

JMCHUMIUIMHBI U PAKTUKH, AJI51 KOTOPbIX OCBOEHME JAHHOH TUCHUILIMHBI (MOAYJIA) HEOOX0AMMO KAK
npealiecTByouiee:

2.2.1

KoTtenbHble yCTaHOBKH U IAPOr€HEPATOPHI

222

TemnomaccooOMeH

223

[IpousBoacTBeHHAs (TEXHOJIOTHYECKAs ) IPAKTHKA

224

W cTOYHUKY TETIOCHA0KCHHS

225

OKCIUTyaTalusl TEIIOIHEPTeTUIECKUX YCTAHOBOK M CHCTEM

226

HarneraTteny u TeIIoBBIC JABHUIaTCIIN

227

DHeprocOepexeHue B TEMIOIHEPTETHKE U TEIUIOTEXHOJIOTUH

228

OxpaHa OKpYIKarolel cpelbl MpU padoTe TEIIIOIHEPTETHYECKIX OOBEKTOB

229

IIponsBoncTBeHHAs (IKCILTyaTallMOHHAS) IPAKTHKA

2.2.10

IIpownsBoxacTBeHHAS (IIPEAIUILIOMHAS) IPAKTHKA

22.11

TemomaccooOMeHHOE 000pyIOBaHIE TPEIIPUSITHIHA

2.2.12

INoaroroBka k mpoleLype 3aIUThI U 3aIIUTa BRITYCKHOI KBaIU(HUKAIIHOHHON pabOThI

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

(MOIYJIST)

OIIK-3. : Cioco0eH NpUMeHSITh COOTBETCTBYIOIINI (PU3MKO-MaTeMaTH4YeCKUii annapaT, MeTO/bl AHAIN3A U

MOJCTUPOBAHMSA, TEOPETUHIECCKOI0 H IKCIIEPUMECHTAJIBHOI0 HCCJICTOBAHUSA IIPH PECHICHUHA IIpO(l)eCCI/lOHaJILHbIX 3agavd

Wunukarop 1 | OIIK-3.2. JleMoHCTpHpYeT HOHUMaHNE (PU3NUECKHUX ABICHUH U MPUMEHSET 3aKOHbI MEXaHUKH, TEPMOIMHAMHUKH,

OJICKTPUYCCTBA U MarHeTu3dMa, OIITUKHU

Wumukarop 2 | OIIK-3.3. JIleMOHCTpHpYET HOHUMaHNE XMMHUYECKHX MPOLECCOB U IIPHMEHSET OCHOBHBIC 3aKOHBI XHUMHH.

OIIK-4. : Crioco0eH 1eMOHCTPHPOBATH MPUMEHEHHE OCHOBHBIX CIOCO00B MOJIyYeHHUs], TPeodpa3oBaHusl, TPAHCIIOPTA H

HCIOJb30BAHUSA TECIVIOTHI B TCIVIOTEXHUYECKHUX YCTAHOBKAX M CUCTEMAX

Wumukatop 1 | OIIK-4.4. [leMOHCTpHpYET HOHMMAHHAE OCHOBHBIX 3aKOHOB TEPMOJUHAMUKH M TEPMOIUHAMHYECKAX COOTHOIICHHUIA.

Wnpukatop 2 | OIIK-4.5. I[IpumensieT 3HaHNUSI OCHOB TEPMOJUHAMUKY JUIsl PACYETOB TEPMOIMHAMUYIECKHUX MTPOLIECCOB, LIMKIOB U UX

TOKa3aTeeH.

B pe3yibTaTe 0OCBOCHUS IMCUUIIIMHBI 00Y4YAIOLIUIACS J0JIKEeH

31

3HaTh:

3.1.1

3aKOHBI COXpaHCHU U NPEBPALICHUA SHCPTUU MIPUMCHUTCIIBHO K CUCTEMAaM II€peaavdn U TpaHC(bOpMaI.II/II/I TEIIOTHI,
KaJIOPpUYICCKHUEC U ICPCHOCHBIC CBOICTBa BCHICCTB NIPUMCHUTCIIBHO K pa60‘II/IM TCJIaM TCIIJIOBBIX MalllMH U
TETIJIOHOCUTEISAM, TCPMOJANHAMUYCCKUEC TPOLECCHI U ITUKJIbI npeo6pa3OBaHI/1;1 OHEPruu, NpoTECKAMINEC B
TCIIJIOTEXHUYECKUX YCTAHOBKAX.

3.2

YMmerhb:

3.2.1

TepMoaIuHAMUYECKUH aHAIN3 TUKIOB TEIUIOBBIX MAIIMH C [ENBI0 ONTHMHU3AINH UX PA00UYNX XapaKTePUCTUK U
makcumm3anun KIT/T.

33

Baanern:

33.1

OcHOBaMU TEPMOJNHAMUYECKOTO aHANN3a PAa0OUYHX MPOIECCOB B TEIUIOBBIX MAIIMHAX, OMPEACICHUS MTapaMeTPOB UX
PpaboThI, TEMIOBOM 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 2 0,75 OIIK-3. JI1.1J11.2 0,1 Jleknus-

KaK TeopeTH4ecKasi OCHOBa OIIK-4. JI1.3 oecena OIIK-
TeruiosHepretuky. [Ipeamer u JI1.4J12.1 3.2, OIIK-3.3,
METO]l TEpMOJIMHAMHUKH. JI12.2 J12.3 OIIK-4 .4,
TepMmoauHaMuyeckas cucremMa J12.4 J12.5 OIIK-4.5
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 21

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. 0,5 OIIK-3. JI1.1J11.2 0
Tepmuueckoe ypaBHEHHE OIIK-4. JI1.3
COCTOSIHUSL UI€AJIHOTO Ta3a. 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
MounekynspHO-KMHETHYECKast U 21
KBAaHTOBAsl TEOPUS
TeroeMKocTi. OCHOBHBIE
TEpPMOJMHAMUYECKHE
IIPOIIECCHI HACANBHEBIX Ta30B
(M30XOpHBIN, N300apHBIH,

HM30TEPMUYECKHA,
annabatHei). [TomurpomnHse
IIPOLIECCHI U UX aHAJIH3.
Tabauibpl TepMUUECKUX U
KaJIOPUYECKUX CBOICTB
HICATHHBIX Ta30B.

1.3 Jlex OO0paTtuMbie 1 HEOOpATHMEIE 0,5 OIIK-3. JIT.1J11.2 0,1 Jlexuusi-
nporecchl. POpMyIUPOBKU OIIK-4. JI1.3 6ecena OIIK-
BTOPOTO JI1.4J12.1 3.2, OIIK-3.3,
3axkoHa. TepMoguHaMu4ecKkue JI2.2J12.3 OIIK-4.4,
nukisl. Tepmuueckuit KITJ u J12.4 J12.5 OIIK-4.5
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 21

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, 0,25 OIIK-3. JI1.1J11.2 0,2 [IpenonaBate
[IePEBOJIHBIC COOTHOIICHMS. OIIK-4. JI1.3 JIb 3HAKOMHUT
[TapameTpsl cocTOSHUS. JI1.4J12.1 o0yyJaromuxc
YpaBHeHHE COCTOSHUSA JI12.2 JI2.3 51 C TIOPSIKOM
HUAealIbHOrO ra3a. J12.4 J12.5 BBITIOJIHEHUS
TennoeMKoCTh, SHTANBITNS U JI12.6 JI2.7 3aJIaHMS,
BHYTPEHHSS HEPTHs [a30B B JI2.8713.1 HaOmoaeT 3a
HMACAIbHOM COCTOSIHUM. JI3.2 J13.3 BBITIOJIHEHUE
[TepBsiii 3aKoH JI3.4 J13.5 M U TIpU
TEPMOJUHAMUKH, OIIPEAEICHUE 91 HeoOXoxmmMoc
KOJINYECTBA TETUIOTHI, paOOTHI, ™
M3MEHEeHHUs] BHYTpEeHHeH KOPPEKTUpYye
sHepruu. TepMoIuHaMu4ecKue T padory
MIPOIIECCHI: N30XOPHBIH, 00yJaronmxc
n300apHbIH, H30TePMHUYECKHUI, s OIIK-3.2,
a7MabaTHBIN, MTOJTUTPOITHBIH. OIIK-3.3,

OIIK-4.4,
OIIK-4.5
1.5 JIab OnpeneneHne TEIIOEMKOCTH 1,5 OIIK-3. JI.1J11.2 0,7 Pa6ora B
BO3IyXa. OIIK-4. JI1.3 MaJbIX
JI1.4J12.1 rpymnmax
J12.2J12.3 OIlK-3.2,
J12.4 J12.5 OIIK-3.3,
JI2.6 JI2.7 OIIK-4.4,
JI2.8713.1 OIIK-4.5
JI3.2J13.3
JI3.4 JI3.5
21

1.6 IIp Bropoii 3akoH 0,25 OIIK-3. JI1.1J11.2 0,2 | IlpenonaBate
TepMoauHamMUKH. M3MeHeHue OIIK-4. JI1.3 JIb 3HAKOMUT
SHTPOIIUH B JI1.4J12.1 o0yuaromuxc
TEPMOJUHAMHYECKUX JI2.2J12.3 S C TIOPSIIKOM
npoueccax. T-S - quarpamma. J12.4J12.5 BBITIOJTHEHUS
Hukn Kapro, ero repmudeckuit JI2.6 J12.7 3aJaHus,
KITT JI2.8J13.1 Ha0III01aeT 3a

JI3.2J13.3 BBITTOJTHCHUE
J13.4 JI3.5 M U IIpH
21 HEOOXOIUMOC
™
KOPPEKTUpYye
T paboty
00y4Jaromuxc
s OIIK-3.2,
OIIK-3.3,
OIIK-4.4,
OIIK-4.5
1.7 KonTp.pa 1 OIIK-3. JI.1J11.2 0 OIlK-3.2,
0. OIIK-4. JI1.3 OIIK-3.3,
JI1.4J12.1 OIIK-4.4,
JI2.2J12.3 OIIK-4.5
J12.4 J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4 JI3.5
21
1.8 Cp 67 OIIK-3. JI.1J11.2 0 OIIK-3.2,
OIIK-4. JI1.3 OIIK-3.3,
JI1.4712.1 OIlK-4.4,
J12.2J12.3 OIIK-4.5
J12.4 J12.5
JI2.6 J12.7
JI2.8713.1
JI3.2JI3.3
JI3.4 JI3.5

o1




1.9 DK3aMeH 2 OIIK-3. JI.1J11.2 0 OIIK-3.2,
OIIK-4. JI1.3 OIIK-3.3,
JI1.4712.1 OIIK-4.4,
J2.2J12.3 OIIK-4.5
J12.4 J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4 JI3.5
€|
Paznen |Pazgen 2. PeanbHble rasol.
JpoccenupoBanue.
Hcrteyenne.

2.1 Jlex I'oMoreHHbIE U TeTEPOTCHHBIC 0,05 OIIK-3. JIT.1J11.2 0 OIIK-3.2,
cuctemsl. [lonsTre OIIK-4. JI1.3 OIIK-3.3,
CTaOMIILHOTO, JTA0UTBLHOTO JI1.4J12.1 OIIK-4.4,
MeTacTaOUIBLHOTO COCTOSTHUH. JI2.2J12.3 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 31
MEXJy HUMH. 3aKpbIThIE U
OTKPBITBIE CUCTEMBI,

XUMHYECKHUH MMOTEHLIUAT U ero
CBOICTBA /17151 XapaKTEPUCTHKHU
OTKPBITBIX CUCTEM.

2.2 Jlex OCHOBHBIC TTOHSITHS U 0,25 OIIK-3. JIT.1J11.2 0,05 Jlexuus-
OTIpeIeIICHUS OIIK-4. JI1.3 6ecena OIIK-
(mapoo6pa3oBaHue, HCIApEHUE, JI1.4J12.1 3.2, OIIK-3.3,
KUITEHUE, KOHICHCaIlHs, J12.2 J12.3 OIIK-4.4,
cyOmuMaIus, aecyoamumManus). J12.4 J12.5 OIIK-4.5
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 21

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 0,125 OIIK-3. JI1.1J11.2 0,05 Jleknus-
YCTOWYMBOCTH. Y CTOMUHMBOCTh OIIK-4. JI1.3 oecena OIIK-
¢a3. Ycaosus Ga3oBoro JI1.4712.1 3.2, OIIK-3.3,
pasHoBecus. [Ipasuino da3 JI2.2J12.3 OIIK-4.4,
I'u606ca. ®a3oBble mepexoabl J12.4 J12.5 OIIK-4.5
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 21
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 - 0,125 OIIK-3. JIT.1J11.2 0,05 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

91




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.

0,25

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
Ol

0,05

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.

0,125

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
Ol

0,1

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-3.3,
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.

0,25

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
Ol

0,1

[IpenonaBate
JIb 3HAKOMUT
00yJaromxc
sI C TIOPSIIKOM
BBIIIOIHEHUS
3a7aHusl,
Ha0II0JaeT 3a
BEIIOJHEHNE
M H IIpH
HEOOX0UMOC
™
KOpPpPEKTHpPYE
T paboTy
00yJaronmxc
s OTIK-3.2,
OIIK-3.3,
OIIK-4.4,
OIIK-4.5

2.8

IIp

CMecH uaealbHBIX Ta30B.

0,25

OIIK-3.
OIIK-4.

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

0,1

IIpenonasate
JIb 3HAKOMHT
00yJaroImxc
S C TTOPSIIIKOM
BBIMTOJTHECHHS
3a7aHus,
HaOmoaeT 3a
BBITIOJTHCHHE
M H TIpH
HE00X0IUMOC
™
KOpPpPEKTHpPYE
T paboTy
00yJaronmxc
st OTIK-3.2,
OIIK-3.3,
OIIK-4.4,
OIIK-4.5

2.9

IIp

Brnaxusriit Bo3nyx. H-d -
JMarpamMma BIIa)KHOTO BO3/yXa,
MPOLECCHI BO BIAXKHOM
BO3/yXe.

0,25

OIIK-3.
OIIK-4.

J11.4

0,1

IIpenonaBsate
JIb 3HAKOMHT
00yJaroIInXC
S C TTOPSIIKOM
BBIMTOJTHCHHS
3a7aHus,
HaOIIoMaeT 3a
BBITIOJTHCHHE
M H TIpH
HE00X0TUMOC
T™H
KOppPEKTHpPYE
T paboTy
00yJaromxc
st OTIK-3.2,
OIIK-3.3,
OIIK-4.4,
OIIK-4.5




2.10 IIp Hcreuenue u 0,125 OIIK-3. JI1.1J11.2 0,1 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
21 HE00XO0IUMOC

™

KOPPEKTUpYye

T paboTy
00yJaronmxc

st OIIK-3.2,

OIIK-3.3,

OIIK-4.4,

OIIK-4.5

2.11 JIab UccnenoBanue nporeccoB BO 1,5 OIIK-3. JI.1J11.2 0,1 Pa6ora B
BJIQKHOM BO3JyXe€. OIIK-4. JI1.3 MaJbIX
OnpezeneHne OCHOBHBIX JI1.4J12.1 rpynmnax
I1apaMeTPOB BIAXKHOIO JI2.2J12.3 OIlK-3.2,
BO37yXa. J12.4 J12.5 OIIK-3.3,

JI2.6 JI2.7 OIIK-4.4,
J12.8J13.1 OIIK-4.5
JI3.2J13.3
JI3.4 JI3.5
31
2.12 KonTp.pa 1 OIIK-3. JI1.1J11.2 0 OIIK-3.2,
6. OIIK-4. JI1.3 OIIK-3.3,
JI1.4J12.1 OIIK-4.4,
JI2.2J12.3 OIIK-4.5
J12.4 J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4 JI3.5
21
2.13 Cp 77 OIIK-3. JI.1J11.2 0 OIIK-3.2,
OIIK-4. JI1.3 OIIK-3.3,
JI1.4712.1 OIlK-4.4,
JI2.2J12.3 OIIK-4.5
J12.4 J12.5
J12.6 J12.7
JI2.8713.1
JI3.2JI3.3
JI3.4J13.5
21
2.14 DK3aMeH 2 OIIK-3. JI.1J11.2 0 OIlK-3.2,
OIIK-4. JI1.3 OIIK-3.3,
JI1.4712.1 OIlK-4.4,
J12.2J12.3 OIIK-4.5
J12.4 J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2JI3.3
JI3.4 JI3.5
91
Paznen |Pazgen 3. TemiocuioBble 1

XO0JIOAHJIbHbIC TUKJIbI




3.1 Jlex OCHOBHBIE TTOJIOKEHHS U 0,125 OIIK-3. JI1.1J11.2 0,025 Jleknus-
npuHIMN aeictus. L{ukn OIIK-4. JI1.3 oecena OIIK-
ycTaHOBKH (MK PenknHa). JI1.4J12.1 3.2, OIIK-3.3,
MK ¢ HACHIIIEHHBIM TAPOM, JI2.2 J12.3 OIIK-4.4,
npeacTaBieHue uukia B P,V u J12.4 J12.5 OIIK-4.5
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 21
IapoM.

32 Jlex Ananu3 nukia PeHkuna ¢ 0,25 OIIK-3. JI1.1J11.2 0,1 Jlekmus-
y4eTOM HeOOPaTUMBIX OTEPh. OIIK-4. JI1.3 oecena OIIK-
KIIJ mapoTypOuHHOM JI1.4J12.1 3.2, OIIK-3.3,
YCTaHOBKH. Y Ie/IbHbIE JI2.2J12.3 OIIK-4.4,
pacxo[sl mapa u Teria. J12.4 J12.5 OIIK-4.5
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 21
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 - 0,05 OIIK-3. JIT.1J11.2 0,05 Jlexuusi-
001IHe TPUHINITEL JSHCTBUSL. OIIK-4. JI1.3 6ecena OIIK-
Hukn ¢ n306apHBIM MOABOAOM JI1.4J12.1 3.2, OIIK-3.3,
Teruia (aguabaTHoe U JI2.2J12.3 OIIK-4.4,
M30TePMHUYECKOE CIKATHE). J12.4 J12.5 OIIK-4.5
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 ¢ 21

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.

0,4

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
Ol

0,125

Jlekuus-
oecena OIIK-
3.2, OIIK-3.3,

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.

0,25

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
Ol

0,1

Jlekuus-
oecema OIIK-
3.2, OIIK-3.3,

OIIK-4.4,

OIIK-4.5




3.6 JIab UccnenoBanue nporeccos 1 OIIK-3. JI1.4 0,2 Pabora B
CXKaTHsI BO3/lyXa B IOPIIIHEBOM OIIK-4. MaJIbIxX
KOMITpeccope. rpymmax
OIIK-3.2,
OIIK-3.3,
OIIK-4.4,
OIIK-4.5
3.7 IIp ukitel mapoTypOMHHBIX 0,25 OIIK-3. JIT.1J11.2 0,1 [IpenonaBate
YCTaHOBOK. OIIK-4. JI1.3 JIb 3HAKOMUT
KoMOuHMpoBaHHBIC TAPOBBIC U JI1.4J12.1 00y4Jarommxc
11apora3oBble LUKIIBI. JI2.2J12.3 A C IOPSATKOM
ra3oTypOMHHBIX yCTaHOBOK. J12.4 J12.5 BBINIOJIHEHUS
LuKibl qBATATENICH J12.6 J12.7 3aJIaHMs,
BHYTPEHHETO CrOPaHUsL. JI2.8J13.1 HaOmoIaeT 3a
IwxIB! XOMOAMITBHBIX MAIITIH JI3.2 JI3.3 BEITIOJTHCHHE
1 TEIUIOBBIX HacocoB. Pacyer u JI3.4 JI3.5 M U IIpH
BBIOOD DIIEMEHTOB CXEMBI 91 HEo0X0IuMoc
1apOKOMITPECCHOHHOM ™
XOJOAWIBHON yCTaHOBKH TPH KOPPEKTUPYE
BapbUPOBAHUH HaYaIbHBIX T paboTy
napameTpoB Ha OBM. o0ydJaromuxc
st OIK-3.2,
OIIK-3.3,
OIIK-4.4,
OIIK-4.5
3.8 IIp CixaTue raza B KOMIIPECCOpE, 0,25 OIIK-3. JI1.4 0
MHOTOCTYIIEHYATO€E CIKaTHE. OIIK-4.
39 KonTp.pa 1 OIIK-3. JI.1J11.2 0 OIIK-3.2,
0. OIIK-4. JI1.3 OIIK-3.3,
JI1.4712.1 OIlK-4.4,
J12.2J12.3 OIIK-4.5
J12.4 J12.5
J12.6 J12.7
JI2.8713.1
JI3.2JI3.3
JI3.4 JI3.5
€|
3.10 Cp 82 OIIK-3. JI.1J11.2 0 OIlK-3.2,
OIIK-4. JI1.3 OIIK-3.3,
JI1.4J12.1 OIIK-4.4,
J12.27J12.3 OIIK-4.5
J12.4 J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
JI3.4 JI3.5
91
3.11 OK3aMeH 1 OIIK-3. JI1.1J11.2 0 OIIK-3.2,
OIIK-4. JI1.3 OIIK-3.3,
JI1.4J12.1 OIIK-4.4,
JI2.2J12.3 OIIK-4.5
J12.4J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2JI3.3
J13.4 JI3.5
€]
Pasgen | Pazmen 4. OcHOBBI

XHMHYECKOH
TepMoaHAMHUKU. OCHOBBI
TepPMOANHAMMKHU
HeoOpaTUMBIX NPOLIECCOB.




4.1 Jlex JIBa ciocoba pacuera 0,125 OIIK-3. JIT.1J11.2 0,1
TEPMOJIUHAMHYECKHUX CBOMCTB OIIK-4. JI1.3
TOMOTEHHBIX OMHAPHBIX JI1.4J12.1
pacTBOpoB. PacTBOpUMOCTB U JI2.2J12.3
30Ha HECMECHUMOCTH. J12.4 J12.5
OOBbEMHBIC U TEIIJIOBBIC JI2.6 J12.7
3¢ GEKTH pacTBOPEHHUSL. JI2.8J13.1
IIpaBuio cMmeleHus U npsaMas JI3.2J13.3
cMeteHust. Pa3oBbie JI3.4 J13.5
nuarpammel T-N, P-N u P,T. 21
IlonoxxeHue KpUBBIX
KOH/JICHCAIIUH U KHUIICHUS TIPU
Pa3IMYHBIX TaBICHUAX.

A3e0TpOIHBIE PACTBOPHL.
Pacuer ¢a30BbIX paBHOBECHI.
KoaddunneHTsl aKTHBHOCTH
koMmrmoHeHToB. [Toctpoerue h-
N u S-N - aquarpamm pacTsopa.
TepmoauHaMuyeckue
MIPOLIECCHI C pPACTBOPAMU
(n300apHBIe, aMMadaTHOTO
JIPOCCENUPOBAHNS,
HETPEPBIBHOTO
napoo0Opa3zoBaHusi, abCOpPOITUHI
u 11p.). KomOuaupoBanHsie
MPOLECCH (AUCTUILIALUS C
nedIierManuei,
pextudukamnys). Pacuetsr
MIPOIIECCOB 1O TuarpamMmMam h-
Nu S-N.

4.2 Jlex ITepBsiii 3aKoH 0,25 OIIK-3. JIT.1J11.2 0,1 Jlexuus-
TEPMOJUHAMUKH B OIIK-4. JI1.3 6ecena OINK-
TepMOXUMHH. TerioBoi JI1.4712.1 3.2, OIIK-3.3,
a¢dexT peakuuu. 3akoH ['ecca JI2.2J12.3 OIIK-4.4,
H €T0 CIICJICTBHSI. 3aBHCUMOCTh J12.4 J12.5 OIIK-4.5
TETIIOBOTO 3((eKTa peaKInu JI2.6 JI2.7
OT TEMIIEPATYPBHI. JI2.8713.1
CTaHgapTHBINA TETUIOBOM JI3.2 JI3.3
a¢dexT. Bropoii 3akoH JI3.4 J13.5
TEPMOJUHAMUKH B 91

TEPMOXUMHHU. 3aKOH
JIEHCTBYIOIINX Macc.
KoncranTa paBHOBeECHUSI.
CrerneHn JUCCOLHAIIHH.
TepmoanHamuueckne cBoicTBa
JIICCONMNUPYIOIMINX Ta30B.
CBoOoHas 3HEpPrus U
1300apHBIi NOTEHLIUAL.
XYUMUYECKUH MOTEHIIUATL.
YpaBHeHHE MaKCUMAaJIbHOM
pabotel [m606ca-I'enpmromnbia.
KoHctanTa paBHOBECHS 1
MaKkcUMalbHas pabora
peakuuu. 3aBUCUMOCTh
KOHCTAHTBI PaBHOBECHSI OT
JIaBJICHUS U TEMIIEPATYPBhI.
Biusaue Temnepatypsl Ha
CKOPOCTh XUMUYECKOU
peakuuu. AGCotOTHAS
sHTpomnus. CTaHIapTHBIE
3HAYECHUS TEPMOJINHAMHYECKIX
(GyHKUUII BelecTs.
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5. OBPABOBATEJIBHBIE TEXHOJIOI'MU

OﬁpaSOBaTeJ’IBHbIC TEXHOJIOTHH C UCIIOJIb30BAHUEM aKTUBHBIX MCTO0B 06y'~ICHI/I}I (J'ICKI.II/IH — 6606,[[21)

TpaauumonHas (penpoayKTHBHAs) TEXHOJIOTHA (IIPEMOAaBaTeNb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITIOJTHEHUS 3a1aHUs,
HaOJI0aeT 3a BBITOJIHCHUEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

TexHOJ0THS KOJUIEKTUBHOTO B3aUMOAEHCTBHSA (paboTa B MaJIbIX IpyMIax) (CaMOCTOATENIbHOE U3yUeHHE 00YIaIOLIIMUCS HOBOTO
Martepuaia HOCPEACTBOM COTPYIHHYESCTBA B MANBIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBAaTh B padore,
MPAaKTUKOBATh HABBIKH COTPYIHUYECTBA, MEKITHIHOCTHOTO OOIIICHN)

6. POH/I ONEHOYHBIX CPEICTB

6.1. KoHTpO/IbHBIE BOIIPOCHI M 32]aHHSA

B pamkax TekyImero KOHTpOJIS yCIeBaEMOCTH 00yUaromerocs Mo AUCIUILIMHE OLCHUBACTCS BHIITOTHEHHE JIAa0IOpaTOPHBIX padoT 1
3alMTa OTYETOB 10 JaOOpaTOPHBIM paboTaM:

Jlabopatophas padota Ne3: OnpezeneHre TeIUIOEMKOCTH BO3IyXa.
KOHTpOJ'ILHI)IC BOIIPOCHI IJI JOIMYCKa K pa60Te M 3allIUTHI OTYCTA

L.
2.
3.
4.
5.
6.
7.

KaxkoBa ¢uznueckas CyImHOCTb TEIUIOEMKOCTH?

[IpuBenuTe MOHATHS MacCOBOH, 00bEMHOM, MOJTLHOMN, HCTHHHOW M CPETHEH TEIIIOEMKOCTH?

Oxapaxrepu3yite TeruoeMkocTr Cp u Cv, HX (U3HUECKYIO CYyITHOCTh, COOTHOIIEHHE Maifepa.

KakoBa MeToauka onpeneneHus TerI0eMKOCTH BO3Tyxa?

Ha3zoBuTe 0CHOBHBIE OIPEAEIEHH TEINIOEMKOCTH BO3IyXa.

KakoB ¢u3muecknii cMBICK BHyTpEeHHEH SHepTruu 1 SHTansnuy rasa? [Ipuseaure GopMyITs! I X BEIYUCICHUS.
[IpuBenuTe aHATUTHUECKOE BBIPAXKCHUE MEPBOTO 3aKOHA TEPMOIMHAMUKY IS HETIOABMKHOTO ra3a.

JlabopatopHas padota NeS: OnpesienieHHe OCHOBHBIX IMapaMETPOB BIAKHOTO BO3IyXa.
KoHnTponbpHbIe BOIPOCH IS AOMYCKa K paboTe U 3allUThl 0TYETa

L.
2.
3.
4.
5.

OOBscHUTSH 11T PabOoTHI.

KakoBa ¢u3uueckas CymHOCTh MOHATHH «MacCOBOE» U «MOJIBHOEY BJIArOCOJCPKAHUE, A0COIOTHAS BIaKHOCTH?
[aiiTe onpezenenue TeMIeparyp TOUYKHA POCkl, MOKPOTO TEPMOMETPA, TEOPHH IICUXOMETPA.

Uro Takoe HACHIEHHBIH BIaXKHBIH BO3IYX?

KakoBa MeTo/IKa OmpeieieHus mapaMeTpoB BIaKHOTO Bo3ayxa o H-d-auarpamme u pacueTHBIM myTem?

JlabopaTopHas pabota Ne7: HcciienoBaHue IpoIeccoB CxKaTHA BO3AyXa B MOPITHEBOM KOMIIPECCOPE.
KonTtponbsHble BOIPOCH! ATsI AOMycKa K paboTe U 3alUThl OTYeTa

O 001N N kA~ W —

. KakoBa nienp BbImosHsAeMO# paboThi?

. HazoBuTe MeTo onpenienieHnst BECOBOH MPON3BOIUTEIIEHOCTH KOMIIPECCOpA.

. Kakue m3mepeHus HOMKHBI OBITh BEITOTHEHBI BO BpeMs 3KCIEpHMEHTa?

. OnummTe ycTpoHCTBO 1aO0OPaTOPHOTO CTEHIA.

. Uto Takoe agnabaTHas padoTa cxaTus?

. Uto Takoe nzorepmMmudeckas paboTa cxaTus?

. UTo Takoe MOIUTPOITHOE CKaTHE?

. Kax onpenensercst ko3 pUIMEHT UCTIONB30BaHNS SHEPIUH KOMIIPECCOPHOH YCTaHOBKHU?
. Kakue BbI 3HaeTe KIIJ] KOMIIpeccopHOl yCcTaHOBKU?




10. HazoBuTe MOPAIOK MPOBEIEHHS SKCIIEPUMEHTA, €T0 LIENb.

11. Kakoii npouecc cxxaTust siBJIeTCsl HanboJiee BHITOAHBIM?

12. Yto Takoe ynenbHbIH 00beM Bo3ryxa?

13. Kak onpenensaercs yaenbHas IPOU3BOAUTEIILHOCTh KOMIIPECCOPA IO BCACHIBAEMOMY BO3-
nyxy?

6.2. Tembl NUCHLMEHHBIX PadoOT

Lens paboThI: KOHTPOIBHAS pab0OTa BBIIOIHAETCS C LIENbI0 3aKPENICHHUs 3HaHUH, MOTyUSHHBIX B IIPOIIECCE U3YUCHUS
JUCLUIIHHBL

Tema: "TexHuyeckas TepMOIMHAMHUKA" .

OcHoOBHas TeMaTHKa: TeMaTHKa KOHTPOJILHOM paboThl CBs3aHA ¢ MPOPAOOTKOM TaKMX TeM KaK: HealbHBIH ras, ckaTue rasa
(annabatHOE, H30TEPMHUUECKOE, TIOJIMTPOITHOE), M3YUCHHUE TPOLIECCOB BO BIAXXHOM BO3JyX€, [IMUKIIbI BO3LYLIHON XOJIOAMIBHON
MAIIIMHBI, HCTeYECHHUE U JPOCCETNPOBAHNE Ta30B M MApOB, IUKIIBI TA30TYPOMHHBIX YCTAHOBOK, IIMKJIBI TAPOCHIIOBOM YCTAHOBKU
(umkn Penkuna).

Pexomenayemsiit 00beM paboThI: OakanaBpaM Mo y4eOHOMY TUIaHy HEOOXOIUMO BBIIOJIHUTEH 1 KOHTPOJIBHYIO paboTy, B KOTOpoii 4
3a[jaHUsl B COOTBETCTBUU C BAPHAHTOM.

6.3. ®OH/1 OLIEHOYHBIX CPEACTB

OK3aMeHaIMOHHbIE BOIPOCHI:

Pasnen 1: IlepBblii 3aK0H U BTOPOH 3aKOH TEPMOJIUHAMUKU

1.1. Texauueckasi TEpMOJUHAMUKA KaK TEOPETUUECKAsi OCHOBA TEIUIODHEPTeTUKHU. [IpenMeT u MeTo] TepMOINHAMUKY.

1.2. I1epBblii 3aKOH TEPMOJMHAMUKH KaK 3aKOH COXPaHEHHsI SHEPTUU.

1.3. Termnota, ombIT J[XO0yJs, 5KBUBAIEHTHOCTD TEIUIOTHI H PAOOTHI.

1.4. AranuTideckoe BEIpaKCHUE MIEPBOT0 3aKOHA TEPMOJHMHAMUKH Yepe3 BHYTPEHHIOK 3Hepruto. GopMyIHpOBKH HEPBOTO 3aKOHA
TEPMOIUHAMUKHU.

1.5. TemnoTa kak (GyHKIUS MpoIecca.

1.6. Beunslil nBUraTens nepBoro pojaa.

1.7. OnTanenus Kak GYHKUUS COCTOSHHA. AHATUTUUECKOE BHIPAKEHHE MIEPBOro 3aKOHA TEPMOJMHAMUKH Yepe3 YHTAIBITHIO.
1.8. OGparumebie u HeoOpaTuMeIe rporecchl. DOpMyIHPOBKH BTOPOTO 3aKOHA.

1.9. O6paTMOCTB U IPON3BOJCTBO PAaOOTHI (TT0JIe3Has paboTa, MAKCUMAIBHO TI0JIe3Has paboTa CHCTEMBI, TEILIa).

1.10. DHTpONHA. DHTPONUHHBIN METOJ pacdeTa HOTeph PaboTOCIIOCOOHOCTH.

1.11. Metox KIIJl B aHanmu3e HeoOpaTUMBIX HUKJIOB. CpaBHUTENBHBIN aHAIN3 METO/IOB.

1.12. OcHoBHbIE MaTeMaTH4yecke MeTobl. CooTHOIEHHsT MakcBea.

1.13. YacTHble IPOU3BOIHBIE BHYTPEHHEN 3KCEPTUU, SHTPOIIUH, SHTAJIBIIUY, TEIIIOEMKOCTH.

1.14. 3aKkpbIThIe U OTKPBITHIE CHCTEMBI, XUMUYECKHI TTOTEHLIMAN M €70 CBOMCTBA ISl XapaKTEPUCTUKUA OTKPBITBIX CHCTEM.
1.15. BnaxHslii BO31yX - OCHOBHBIC TTOHSITHUS.

1.16. Brarocozepkanue, aOCOMOTHAS U OTHOCUTENBbHAS BIAYKHOCTh, CTETICHb HACKHIIICHHS, TOYKa POCHI.

1.17. DHTANRNNA BIAXHOTO BO3AyXa. TemmepaTypa MOKPOTO TepMOMETpA, ICHXPOMETP.

1.18. H, d - auarpamma, mpoIecchl BO BIAXKHOM BO3/IyXe€.

1.19. YcnoBus TepMOIMHAMUYIECKON YCTOHYUBOCTH. Y CTOHYUBOCTH (as.

1.20. Ycnosus ¢a3oBoro paHoBecus. [Ipasmio ¢a3 ['nboca.

1.21. ®a3oBble nepexop! mepBoro u Broporo pona. ®azosas P, T - tuarpamMma, xapakTeprcTuKa TOUYKU (a3oBOii AMarpaMMEl.
1.22. CpotlicTBa BenIecTB Ha JUHUH (ha30BBIX NEPeX0OH0B. [[ByX(ha3HbIE CHCTEMBI.

Paznen 2: PeanbHble rasel. JIpoccenupoBanue. Mcreuenue.

2.1 Ypasuenue Ban-nep-Baansca. Bupnansaas ¢popma ypaBHEHHS COCTOSIHUSL.

2.2 Tlpouecc apoccenupoBanus. Auddepenunansupiii npoccens-3¢dext, Temneparypa HHBEPCUH, KPUBas HHBEPCHUH.

2.3 ®usndeckas cymHocTh 3pderra JHxoyms-Tomcona. MHTerpaabHbIA Apoccenb-3GHeKT.

2.4 AnnabaTHOe paclIMpeHne peabHOro Ta3a. [loTepu SKCeprun B poIecce aauadaTHOTO PACIIHPEHUSI.

2.5 Tlotepu 3Kcepruum npH ApocceaupoBanuu. Pacyer mporecca qpoccenrpoBanus BOASHOTO napa B h,S - auarpamme.

2.5 Ilepexox yepe3 CKOPOCTh 3ByKa, unciio Maxa. KomOuHHpOBaHHOE coruto JlaBais.

2.6 VcteueHne pealbHBIX Ta30B U MapoB. Pacuer uctedeHus ¢ momonrsio h,S - nuarpammel. McredeHne ¢ y4eToM HEOOPaTHMOCTH.
2.7 TepmonuHamMHUYECKas CUCTEMA U OKPYIKarOILas Cpesia.

2.8 PaBHOBeCHbIE U HEPABHOBECHBIE COCTOSIHUSA. [lapaMeTphl COCTOSIHUSI.

2.9 YpaBHeHHE COCTOSIHUS, TEPMOIUHAMUYECKAsI IOBEPXHOCTD.

2.10 ITonsiTHE TEIUIOBOIO PaBHOBECHUS, NIEPBBII 3aKOH TEPMOJIUHAMUKU.

2.11 INoTeHumansl 1 KOOPAUHATH TEPMOJINHAMUYECKHUX B3auMOoAeHCTBUN. Temmneparypa, SHTPOIHSL.

2.12 CooTHOLICHUS MEXAY SAMHUIAMH paboThI U Terwia. PaboTa pacumpeHus Kak GpyHKIUS mporecca.

2.13 BHyTpeHHss SHeprus Kak QyHKONSA cocTOSHUA. [IoHATHE ITOTHOTO M HeTOJIHOTO MU (dhepeHIHaoB.

2.14 TlonaTHe HAcaNbHOTO ra3a. TepMuuecKoe ypaBHEHHE COCTOSHIS UICAIBHOTO Ta3a. 3aKOH ABOTaIPO M €TO CISICTBHUS.
2.15 YpaBuenue MenaeneeBa-Knaneiipona. TennoeMKkocTs, HICTUHHAS U cpeqHsis TeroeMkocTs, Cp u Cv. @opmyna Maiiepa.
2.16 MonekynspHO-KHHETHYECKAs U KBAaHTOBAsA TEOPUS TEIUIOEMKOCTH.

2.17 OCHOBHBIE TEPMOJIMHAMHYIECKHE MPOLIECCHI NACATBHBIX Ta30B (M30XOPHBIH, H300apHBIN, N30TePMHUYIECKUIL, afnadaTHEIH).
2.18 TlonuTpomnHbIe MPOLECCH U X aHaNN3. TaOIuIbl TEPMUYECKUX U KATOPUIECKUX CBOMCTB MICAIBHBIX [a30B.

2.19 TepMoauHAMHUYECKUE IIUKIIBI.

2.20 Tepmuueckwii KIT/T 1 X0moMIIEHBINR KO DUITHEHT.

2.21 TIpsimere u obpatuble mukisl. Luxn Kaprao u ero repmuaeckuit KITJ. Teopema Kapso.

2.22 Dutponusi, uaterpan Knaysuyca.

2.23 T-S - nuarpamma u ee cBoiictBa. TepMoanHaMudeckue UKk B T,S - ruarpamme.

2.24 TaOnuupl SHTPOTIHU HICATFHBIX Ta30B. MI3MeHeHUe SHTPOITNH B HEOOPATUMBIX MPOIECCaX.




2.25 O6bpeMHEHHOE YPaBHEHUE NIEPBOT0 M BTOPOTO 3aKOHOB JUIsl 0OPaTUMBIX U HEOOPAaTUMBIX IIPOIIECCOB.

2.26 OcHOBHBIE MaTEMAaTHUECKUE METOABI.

2.27 CootHoutenust MakcBemta. YacTHBIE IPOM3BOAHBIC BHYTPEHHEH SKCEPTUH, SHTPOINH, SHTAIBIINH, TETUIOEMKOCTH.
2.28 ToMOTeHHBIE U TeTepOTeHHbIEe CHCTEeMBI. [IoHATHEe CTAOMIBHOTO, Ta0MIPHO-TO METACTAOMIBHOTO COCTOSTHIH.

2.29 TepMoaMHAMHUYECKUE YCIOBUS PAaBHOBECHS IPU PA3IMYHBIX YCIOBUSAX B3a-UMOACHCTBUI CUCTEMBI C OKPYXKAIOLIEH CpeoH.
XapakTepucTH4ecKie (PYHKIMU U B3aHMOCBA3b MEXKIY HAMH

2.30 OcHOBHBIE MMOHSTHUS U OTIpeNeNieH s (mapoodpa3oBaHue, UCTIAPSHNE, KUITe-HIEe, KOHICHCAINs, CYOIUMAIIns, eCyOIuManus).
2.31 HacsblmeHHast )KHUAKOCTb, BIAXHBIN Map, CyXOH HACHIMIEHHBIN Map, Ieperpe-Thli map, CTEIeHb CyXOCTH.

2.32 3akoH JlaneToHa, crioco0BlI 3a1aHuil coOcTaBa CMECH. Y PaBHEHHE COCTOSHHS CMECH UACANBHBIX ra3oB. CpenHsiss MONEKyIIsIpHast
Macca ra3oBoi CMeCH.

2.33 AnoMmanus B IOBeieHUHM BellecTB. Y paBHeHue Knanelipona-Knaysuyca.

2.34 Temnota ¢azoBoro nepexoaa. @a3oBble Nepexobl, "KUIKOCTb-Iap", "TBEpAOE TENO-KHUAKOCTE", "TBepA0e Teno-mnap".
2.35 N3o6paxenne KpUBBIX (Pa3oBBIX paBHOBECHH JABYX U Tpex(asHbix odnacteit B P-V; T-V; T-S quarpammax.

2.36 P,V,P - 3aBuCMMOCTb peaabHBIX ra30B.

2.37 KoapdumnueHt cxxumaeMocTd. MeTo TepMOAMHAMHYECKOTO TIOA00HS.

2.38 Ocobennoctu P-V - muarpammsbl BOASIHOTO Tapa.

2.39 V nenbHbIN 00bEM, SHTAJBIINS, SHTPOIHUS BOJIBI, BIAKHOTO, CYXOT0, HACHI-IIEHHOTO U TIEPErpeToro mapa.

2.40 TabnuIpl TepPMOANHAMUYECKUX CBONCTB BOJBI M BOASHOTO napa. T-S; h-S -muarpaMMer BOIBI M BOASHOTO Mapa.

2.41 OcHOBHBIE YpaBHEHHS UCTEUCHHUS. Y PaBHEHHUE CIUIOIIHOCTH, ABIKEHHS, YPaBHEHHE COCTOSIHUS. Y paBHEHHUE MEPBOT0 3aKOHA
JUISL IOTOKA.

2.42 AnnabaTtHoe TedeHue, pacnoiaraemas padora. CKOpocTh 3ByKa.

2.43 Corma, M3MEHEHHE CKOPOCTH TEYECHUS BAOJIb COIUIa. McTeueHne u3 CyKUBAIOIIETOCS COTLIA.

2.44 Pacxon raza pu UCTEUEHUH U3 CYKUBAIOLIET0Cs COIJIa, MaKCUMAbHBIH PacXoi, KpUTHUECKasi CKOPOCTb, CKOPOCTb 3BYKa.
2.45 3aBHCUMOCTB CKOPOCTH H Pacxojia OT OTHOUICHHUS HAYaJIbHOTO M KOHEYHOTO TaBJICHUI

Pasnen 3: TemnocuaoBbie U X0J0WIbHBIE [TUKIIBI

3.1. OcHOBHBIE NONOKEHUS U NPUHIHMI AeHcTBH. Lluki ycTaHoBKY (LUK PeHkuHa).

3.2. [luku ¢ HACBIIICHHBIM TIApOM, TipejacTaBieHue uukia B P,V u T,S - nuarpammax.

3.3. Iuxu ¢ meperpeTsiM napom, npeacrasieHHsii B P,V u T,S - nuarpammax.

3.4. AHanu3 NUKIJIOB C HACHIIIEHHBIM U IEPErPETHIM MapOM.

3.5. PereHepatuBHBIE IUKIIBI.

3.6. Cxema pereHepaTUBHOTO MOJIOTPEBA ¢ OTBOJIOM mapa. M3o0paxenune nukia B T,S - muarpamme.

3.7. Tepmuueckuii KIIJI pereHepaTuBHOrO UK.

3.8. OcHoBsl Temnodukanuu. KomGuaupoBaHuble LUK [IpenmyiiecTBa 1 HeIOCTATKH BOJASIHOTO Mapa Kak paboyero tena.
3.9. bunapueiii uka u ero KI1J1. Cxema ounapuoii ITTY.

3.10. Tepmuueckuit KI1J1 uneansuoro nukna. JleicrBurenbublil nuki u ero KT/

3.11. Metoas! nossitienns KI1J] nuknos I'TY.

3.12. Iuka ¢ pereHepanueit 1 u300apHBIA MOABO Teia (annadaTHOE U U30TEPMHUUECKOE CKATHE).

3.13. Metoas! nossiiienust KITJ] nukioB - pereHepanus, CTyleH4aThlii IOABOA TEIJa, CTYIEHYAaTbIi OTBOJ TEILIA.

3.14. PaboTa OHHOCTYIIEHYATOT'O KOMITpeccopa.

3.15. MuaukatopHas Juarpamma.

3.16. U3zoTepmudeckoe, aanabaTHOE, MOJIUTPOITHOE CIKATHE.

3.17. IlpyHIUI IPUMEHEHHUS MHOTOCTYIIEHYaTOro KOMIIpeccopa.

3.18. U306paxenue B P,V u T,S - nuarpammax nporeccos B kommpeccope. He-o6patumoe cxaTue.

3.19. TepmonuHamMu4eckue CBOMCTBA pabOUYMX TeJ MAPOKOMIIPECCHOHHBIX XOJIO-IMWIBHBIX YCTaHOBOK. CXema, IIUKI U
XOJIOTMITBHBIH KO3 PHITHEHT Napo-KOMIIPECCHOHHON YCTaHOBKH.

3.20. Iluxn mapoy»keKTOpHOI ycTaHOBKH. CXeMa M IPUHIUI PaboThl aOCOPOIM-OHHOH YCTAHOBKH.

3.21. Iuka TennoBoOro Hacoca TepMoTpaHcGopmaTopa. MeTo bl CKMKEHUS ra-30B.

3.22. Dkceprus Kak Mepa paboToCIOCOOHOCTH. DKCEPrus MOTOKA K TeIUIa. DK-Ceprus HEMOABIKHOTO paboyero Tea.

3.23. Dkcepreruyeckue auarpammel. Dxceprerudeckuit KIT/I. DxcepreTuueckuii MeTos pacuera noTepb.

3.24. ®opmyna I'ton-Crogonsl. IIoHATHS SKCEPrUU U aHEPTHH.

3.25. IIpaBuiio cMeIIeHHs U IpsiMasi CMEIIEHUs.

3.26. ®azossie auarpammsl T-N, P-N u P,T.

3.27. IlonoxkxeHre KpUBBIX KOHJCHCAIIMM U KUTICHUS TPU Pa3IMYHBIX JABICHUSIX.

3.28. AzeoTpormHble pacTBOpbl. PacueT ¢a3oBbix paBHOBecuil. KoadduimeHTs akTHBHOCTH KOMIIOHEHTOB.

3.29. TToctpoenue h-N u S-N - tuarpamMm pactBopa.

3.30. TepmoauHAMHYECKNE IIPOLIECCHI ¢ pacTBOpaMH (M300apHEIE, aTnabaTHOTO IPOCCENNPOBAHMS, HEIIPEPHIBHOTO
napooOpa3oBaHus, abcopOLUH U Ap.).

3.31. [epBblit 3aKOH TepMOIMHAMUKY B TepMoxXuMuUH. TermoBoit addexT peak-mun. 3akoH ['ecca 1 ero cieacTBHs.

3.32. 3aBUCHMOCTH TeIUI0BOro 3pdekTa peaknuu ot TemrepaTypsl. CTaHIapTHBIH TEIIOBOH 3P HEKT.

3.33. BTopoii 3aKOH TEpMOJUHAMUKYU B TEPMOXUMHUU. 3aKOH AEHCTBYIOIIUX MacC.

3.34. KoncranTa paBHoBecHs. CTeneHb TUCCOLUALINY.

3.35. Ananms nukiia PerknHa ¢ yaerom HeoOpaTuMbIx oTepb. KI1/1 mapoTypOHHHOI ycTaHOBKH. Y A€IBHBIC PacXO/bI Hapa U
Tera.

3.36. ITaporazossle MUKIHI, ux Tepmuueckuit KIT.

3.37. Huxaet ADC. CpoiictBa Temionocureiacii ADC.

3.38. Ilukn HaceinieHHOro napa. L{ukibl Ui BEICOKOTEMIIEPATYPHBIX YCTaHOBOK.

3.39. T'a30TypOUHHBIE YCTAaHOBKH - OOIINE PUHIIUTIBI TCHCTBHS.

3.40. Hukn ¢ n300apHBIM NOJBOJOM Teruia (aguadaTHOE U U30TEPMHUUECKOE CHKATHE).




3.41. MHorocTyneH4aToe cyKaTie ¥ MHOTOCTYIeHYAThIi MOBO/] TEILIA.

3.42. IIuka ¢ M30XOPHBIM MOJIBOJIOM TeIlia. 3aMKHYThIE LIUKJIbI, paboune Tena 3aMKHYThIX cuctem I'TY.

3.43. TIpsimblie 1 0OpaTHBIE TUKIEL. [TOHATHE TOPSIETO U XOJIOJHOTO HCTOYHH-KA.

3.44. O6patumeble uKiIbl. CpeqHeTepMoInHAMUYECKas: TeMIIEpaTypa MOABOa U OTBOJIA TETJIa B LIUKIIE.

3.45. O6paTuMble IUKIIbI, BHEIIHSS U BHYTPEHHIsI HeoOpaTuMocTb. Baytpennuit KIT/I muxia.

3.46. LlenTpobexHsIii kKomrpeccop. IlopIiHeBbIe IBUTAaTeH BHYTPCHHETO CTOPaHus, O0Ie IPHHIHITBI AeiicTBUs. HaNKaTOpHAs
JarpaMma.

3.47. IIukmsl ¢ U30XOPHBIM, H300apHBIM, CMEIIAHHBIM MoABOI0M Teria. AHanu3 KI1/] nukiIoB mo cpeaAHnM TemmnepaTypam MmoABoAa
Y OTBOJA TerJia.

3.48. O6patnbril nuki Kaprao, xonoauibHbIi ko3dduiment. Cxema U UK BO3TYITHOH XOJOAMIBHON YCTaHOBKH.

Paznen 4: OcHOBBI XUMHUYECKOH TepMOTuHAMUKA. OCHOBHI TEPMOIMHAMUKN HEOOPATUMBIX MPOIIECCOB.

4.1 JIBa ciocoba pacueTa TepMOAMHAMHUYECKIX CBOWCTB TOMOTE€HHBIX OMHAP-HBIX PACTBOPOB.

4.2 PacTBOpUMOCTH 1 30Ha HecMecHMOCTH. OOBEMHBIE M TEIUIOBBIC 3(Q(EKTHIPaCTBOPCHUSL.

4.3 KoMOHHMpPOBaHHKIE TPOIECCH (IUCTIILTAMA ¢ nediermartieii, pekTi-¢hukars). PacaeTs! nporeccos mo auarpammam h-N u S
-N. 52. TepMmoauHaMU4eCKrEe CBOHCTBA AUCCOUUUPYIOMUX ra30B. CBOOOIHAS SHEPTHUS 1 N300apHBIH NOTEHIHAL. XUMUYECKUH
noTeHual. 53. YpaBHeHHe MakcuMaibHOU paboTel ['n60ca-I'enpmrosipna. KoHcTaHTa paBHOBECHS U MaKCUMalbHas paboTa
peaknuy. 3aBUCHMOCTh KOHCTaHTBI pABHOBECHS OT JIABJICHUS U TEMITEPATYPhI.

4.4 BnusHue TeMIepaTyphl Ha CKOPOCTh XUMUYECKOH peakiu. AGcoimoTHas SHTponus. CTaHAapTHEIC 3HAUYCHUS
TEPMOIUHAMUYECKUX (DYHKIIMN BEIECTB.

6.4. IlepeyeHb BUIOB OLEHOYHBIX CPEICTB

DK3aMeHaIMOHHbIE BOPOCHL.
KoMIuTeKT KOHTPOIBHBIX 33JaHHUM 110 BapHaHTaM.
Otuet no 1abopatopHoi padore.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIVIMHBI (MO YJIS)

7.1. PekomeHnayemasi iuTepaTtypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI1. | Kupunnux TexHuueckas TEpMOJIMHAMUKA! Mocksa: MOU, 15
1 |B.A,CrraeB | YueOHHK 1T BY30B 2008
B.B.,
M ennamnH
AE.
JI1. |Hupensman | TexHndeckas TepMoauHamMuKa: yaeObHoe |CaHKT- 1 https://e.lanbook.com/book/107965
2 |H.M. mnocobue IMetepbypr:
Jlans, 2018
JI1. | AMupxaHoB Texuuueckas TepMoauHaMuka: yaeoHoe |Kasans: 1 http://biblioclub.ru/index.php?
3 |4.T, mocobue Kazancknit page=book&id=428258
AMUpXaHOB Hay4HO-
P. 1., HCCIEI0BaTEILCK
[leBuenko E. ui
n. TEXHOJIOTHYECKH

1l yHUBEpPCUTET
(KHUTY), 2014

JI1. [[{upensman | TexHHUECKas TEPMOTUHAMUKA! CaHkKT- 1 https://e.lanbook.com/book/176665
4 [H.M. Y4ebHoe mocobue s By30B [eTepOypr:
Jlans, 2021
7.1.2. lonoJHUTeIbHAS JIUTEPATYypa
ABTOpBHI, 3arinaBue W3narenscTBO, Komn-Bo On. aapec
JI2. | AnexcanapoB | TepMOoaMHAMUYECKUE OCHOBBI IIUKIIOB Mocksa: MDU, 15
1 |AA TEIJIOPHEPTETHYECKUX YCTAaHOBOK: 2004
VYu4eb. mocobue Ay By30B
JI2. | Kupunnux TexHuueckast TEpMOJIMHAMUKA! Mocksa: 36
2 [B.A., CerueB | YueOnuk DHeproaToMusia
BB, T, 1983
ewnamna
AE.
JI2. | Kupunnux TexHuueckas TEpMOJIUHAMUKA! Mocksa: 36
3 |B.A, CpiueB |yuyeOHHK Oneprus, 1974
BB,
eitnpmna

AE.




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | 3ybapes IIpakTuKyM IO TEXHUYECKOU Mocksa: 19
4 (B.H., TepMOJUHAMUKe: YueOHoe nocobue s | DHeproaToMusaa
AnekcaHapoB | By30B T, 1986
AA., Oxotun
B.C.
JI2. | PuBkun C.M., |TepmoanHaMuueckue cBOMCTBa BoAbl U | Mocksa: 11
5 |AnekcanapoB |BoasHoro napa: CripaBOYHUK DHeproaToMusia
AA T, 1984
JI2. | Anexcannpos | TaGmume! TeruIopU3NIECKUX CBOUCTB Mocksa: MOU, 58
6 |AA, BOJBI U BOJSHOTO mapa: CripaBOYHUK 2003
I'puropsen
B.A
JI2. | DenseB AA., | Tepmonuaamuka: 1abopaTOpHBIH Bbparck: bpI' TV, 19
7 | Densesa MIPAKTUKYM 2002
B.H., Bugun
I0.B.
JI2. | ®ensieB A.A., | TepmomuaaMuka: 1abopaTOPHBIMA Bparck: bpI' TV, 1 http://ecat.brstu.ru/catalog/Yaeonn1e%
8 | Densea IIPAKTUKYM 2002 20u%20y4ebH0-MeToqUIecKre Yo
B.H., Bugun 20nocobus/Iuepretrra20-%
I0.B. 20AsTomaTrka/Densie%20A.A.%
20Tepmoguaamuka.2002.pdf
7.1.3. Meroguueckue pa3padorku
ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On. azgpec
JI3. | ®enseB A.A., | Teopernueckue OCHOBBI TEILIOTEXHUKU. | Bparck: bpl'VY, 148
1 |®ensesa B.H. | Tepmoaunamuka.: Metoauueckue 2009
YKa3zaHUs
JI3. | ®enseBa Tepmoaunamuka. UccnenoBanue Bparck: bpl'Y, 31
2 |B.H., ®enseB |mpoueccoB BO BIAXKHOM BO3IyXeE: 2009
AA Meroauueckue yKkazaHus K
BBIITOJIHEHHIO JTAOOPATOPHOH paboTHI
JI3. | Jlarymikuna | Terumorexnuka. Onpenenenue Bparck: bpl'Y, 93
3 |CB. TEIUIOEMKOCTHU BO3/lyXa: MeToguueckue |2012
YKa3aHUsI K BBIIOJIHEHHIO
112a00paTOpHOI pabOTHI
JI3. | Dense A.A., | Texuuueckas TepMOJAUHAMUKA. Bparck: bpl'Y, 51
4 | ®ensesa B.H. | 3yueHne 0CHOBHBIX METOJIOB U 2013
CPEIICTB U3MEPEHUS XapaKTePUCTHK
TEPMOJINHAMUYECKUX CUCTEM:
METOAMYECKHE YKa3aHUS 110
BEITIOJTHEHHIO Ta00paTOpHO paboTHI
JI3. | ®ensena TexHuueckas TEpPMOJIUHAMUKA. Bbparck: bpI'VY, 69
5 |B.H., ®exnses |M3yuyenue npouecca aquadaTHOro 2013
AA HCTEUECHUS T'a3a CY>KUBAIOLEE COIIO:
METOIMYEeCKHe YKa3aHuUs M0
BBIITOJTHEHHIO JJAOOPaTOPHOH pabOTEI
7.2. Ilepeyens pecypcoB uHGOPMAIMOHHO-TeJIEKOMMYHUKAUOHHOM ceTn ""UHTepHeT"
D1 | Mudpopmannonnas cucrema "EnquHoe OKHO H0oCTyma K
obpa3oBaTeabHBIM pecypcam"
7.3.1 Ilepeyens 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 llepeuens HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | UCC "Konekc". MHpopMaIIOHHO-CIIPAaBOYHASI CUCTEMA
7.3.2.2 | CnpaBouHo-npaBoBas cuctema «KoncynsranT ITmrocy
7.3.2.3 | U3patensctBO "JlaHB" 25I€KTPOHHO-OMOIHOTEUHAS CHCTEMA
7.3.2.4 | «YHHBepcuTeTCKas oubnnoreka online»
7.3.2.5 | OnexTpoHHEIH Katanor ouomunotekn bpl'y
7.3.2.6 | Dnekrponnas oudmuoreka bpl'y




7.3.2.7 | Uadopmarmonsas cuctema "ExnHoe 0KHO JOCTyIa K 00pa3oBaTelbHBIM pecypcam”

7.3.2.8 | Hayunas snexrponHas oubmmoreka eLIBRARY.RU

7.3.2.9 | HanmmoHnanbHas anekTpoHHas oudnmnorexa HOb

7.3.2.1 | YauBepcurerckas undopmarmonnas cucrema POCCUA (YUC POCCHA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIS)

Aynutopust Hasnauenune OcHaleHue ay IuTOPHN Bun 3ansTus

1223 JlaGopatopust oOmieit OcHOBHOE 000pyI0BaHHE: Jla6
TEIVIOTEXHUKHU ABTOMAaTH3MPOBAHHBIN CTEHI-TPEHAXKEP «ABTOHOMHAS CHCTEMA
oToILICHUS», JlabopaTopHast yCTaHOBKA AJISI H3Y4IEHHS IIPOIECCOB BO
BIQYKHOM Bo31yxe, JlJabopaTopHas ycTaHOBKA JUISl H3yIEHHS
TEIIIO0OMEHa IIPY Pa3IMIHBIX PEKUMAaX KHIICHUS KUIKOCTH,
JlaGopaTopHas ycTaHOBKa JUIsl M3YYEHHUS TEIUIOOOMEHA H3ITyYCHHUEM,
JlaGopaTopHas ycTaHOBKa JUIsl HCCIIEOBAHU TEILIONIEpeIaun «TpyOa B
Tpyoe», Ctena «OmnpeneneHue yaeaIbHON TeINIOEMKOCTH BO3AyXa IIPpU
MOCTOSIHHOM JaBJIEHUH METOZIOM MPOTOKa», ABTOMAaTH3UPOBAHHBIN
kommbiotepsl Intel(P) Celer CPU 240 GHz/228 MB -3 mir.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHast ycTaHOBKa JUIsl ONPEAEICHUS

K03 dHUIIEeHTa TEIUIOOTAAYHN NTPH CBOOOIHON KOHBEKIINH,
JlaGopaTopHas ycTaHOBKA IS ONIpeaeneHus TemioémkocTu (P=const),
VYueGHslii creny «Onpenenenue K03 UINeHTa TeIIOIPOBOIHOCTH
MeTaay, CTeHn 1abopaTopHbIi, YueOHO-1eMOHCTPAIMOHHBII
komiuieke « TexHudyeckast TepMorHaMuKa. TermmoMaccooOMeny.
JIOTIOTHUTENIBHO:

MapxkepHast 1ocka - 1 mT.

VYueGHast MeOens:

Kowmrmnekr me6enu (IocaiouHbIX MecT) - 14 mirT.

Kommiext Mebenu (TTocaouHbIX MeCT) AT IperojaBaTest — | mT.

2201 yuTanpHbIi 3a1 Nel Kommuiext mebenu (TTocagouHbIX MECT) Cp
Cremnaxu

Kommuiext Mebenu (I1ocafogHbIX MeCT) It OnbiInoTekaps
BeicTaBouHbIe mIKa(bI

K i5-2500/H67/4Gb (monuTop TFT19 Samsung) (101ur.);
npuntep HP Laser Jet P2055D (1mt.)

1104 JlaGopatopust OcHOBHOE 000pyI0BaHHE: Jla6
THIPOTa30JHHAMHKH Crenn ruapasnmyeckuit TMK-2, JIaboparopHas ycTaHOBKa I1st
«ompezeneHne K03(hGHUIMEeHTa BHYTPEHHETO TPEHUS BO3/LyXa IIPH
pasubix Temneparypax», Crenn « Typounay, Crenn «HacocHast
YCTaHOBKa.

JIOIOJTHHUTETBHO:

MapkepHas gocka - 1 mr.

VYueGHast MeOens:

Komrutekt mebenu (mocagoyHbIx MecT) - 12 mmir.

Kommexr mebenu (mocaoyHbIX MECT) AJIs IpenogaBatens — 1 mrT.

0001* ayIUTOpHS U1 IpaKTHUecKux | YueOHas meOenb Ip
3aHATUI

0002* JICKIIMOHHAS ay TUTOPHS YuebHas mebenb Jlex

9. METOANYECKHUE YKAZAHUA JJISA OBYYAIOIIIUXCSA 110 OCBOEHHIO TUCIUIIVIMHBI (MO YJIA)

JlucunmivHa TeXHU4ecKasl TepMOJIMHAMHUKA HAIpaBJIeHa Ha MOTyYeHHE 3HaHUH 0 (DyHJaMEHTAIBHBIX 3aKOHAX OCYIIECTBICHUS
TETIIOBBIX IIPOIECCOB, TEPMOJMHAMHIESCKIX METO/IAaX aHAIN3a 3aMKHYTHIX M PA30MKHYTHIX TEINIOTEXHUIECKHX ITPOIIECCOB Pa3HOTO
Ha3HA4YeHHs U BEIPaOOTATh MIPAKTUIECKUE HABBIKY OMPEACICHHs TEPMOJUHAMUIECKIX XapaKTePUCTHK IIPOIIECCOB C OJHO- U
JBYX(ha3HBIMU paOOYNUMH TEIAMH M TEINIOHOCUTEIISIMU ITOCTOSIHHOTO M TIEPEMEHHOTO COCTaBa.

V3y4yeHue AUCIMIUINHEI TEXHIYECKas TePMOJANHAMIKA IPETyCMaTPHUBACT:

JIeKINH,

nabopaTopHblie pabOTHI,

MpaKkTU4YeCKUE PaboTEhI,

KOHTPOJIBHYIO paboTy,

CaMOCTOSITENBHYIO padoTy,

9K3aMeEH.

B xone ocBoenust pazaena | «I[lepBeIit 1 BTOpOi 3aKOH TEPMOIMHAMHUKIY CTYJICHTHI IOJDKHBI YSICHUTE: TIOHATHS TEXHUYECKOH
TEPMOANHAMHUKH KaK TEOPETHUECKOI OCHOBBI TEIUIOIHEPTETUKH U NIPEAMETA, TEPMOIMHAMUIECKOH CHCTEMBI, TEIIOBOTO
PaBHOBECHSI, OKPY’KaroOLeH cpesibl, TOJHOTO U HEMOIHOro AU hepeHInanoB, YHTANBINU, UACATBHOIO Ta3a, TEIIOThL, paboThI,
TEIUIOEMKOCTH, BEYHOTO JIBUraTelIs IEPBOT0 PO/ia; pa3o0paTh METO/IbI TEPMOIMHAMHUKH, TAPAMETPBI COCTOSIHUS M ypaBHEHHE
COCTOSIHHS, TICPBHIH 3aKOH TEPMOIMHAMHKH, aHATTUTHYECKOE BRIPAYKEHHE TIEPBOTO 3aKOHA TEPMOIMHAMHKH Yepe3 SHTANBIIHIO,
TEpPMHUUIECKOE YPABHEHUE COCTOSHHUS HACaTbHOTO ra3a U 03HAKOMUTHCS (POPMYITUPOBKOI IEPBOrO 3aKOHA TEPMOIHHAMUKI U
OCHOBHBIMH TEPMOJAMHAMHUYECKUMH TIPOLIECCAMU HACANBHBIX Ta30B; MOHATHS 00pPaTUMbIX U HEOOPATUMBIX IIPOLIECCOB,
tepmudeckoro KI1/1 n xonoanmnsHOTo K03 $HIneHTa, IPSIMBIX X 00paTHBIX UKIIOB, SHTPOINH; pa3o0paTs GOpMYIHPOBKY
BTOPOr'O 3aKOHA, TeP-MOAMHAMHUUecKue HuKIbl, K1 Kaprao u ero tepmuueckuii KIIJ, teopemy KapHo u uzyuuts

Ooooooo




TepMoArHaMuueckue nukisl B T,S — nuarpamMme, 06paTUMOCTh M IPOU3BOJCTBO PAOOTHL, SHTPONHUITHEIH MeTo, MeTon KIT/I.

B xone ocBoenus pazaena 2 «PeanbHble rassl. J[poccenuposanue. MictedeHne» CTyAEHThI JOKHBI YACHUTD CIEAYIONINE TTOHATHS:
TOMOTEHHBIE ¥ TeTepOT€HHBIE CHCTEMBI, CTa0MIIbHOE, JIAOMIIFHOE U METACTAOMIBHOE COCTOSIHUS, 3aKPBITHIE U OTKPHITHIC CHCTEMBI;
U3y4IUTh TEPMOANHAMUUCCKHE YCIOBUS PABHOBECHS, XapaKTEPUCTUIECKHE (DYHKIIMU U FX B3aUMOCBS3b MEXIY HUMH H Pa3o0paTh
XMMHUYECKHUH MOTEHIUAI U €TO CBOIICTBA [T XapaKTepUCTUKH OTKPBITBIX CHCTEM; TapooOpa3oBaHue, HCTIapeHNe, KUTIEHHE,
KOH/ICHCaLusl, cyOumManust, iecyOinManysi, HachIEHHAs! )UAKOCTb, BIaXKHBIHA I1ap, CyXOH HaCBIICHHBIN Map, IeperpeTsli nap,
CTEIeHb CYXOCTH; H3yIHUTh 3aKOH J[abTOHA M CTIOCOOBI 33/TaHHS COCTAaBa CMECH, YPaBHEHHE COCTOSHUS CMECH HICaNbHBIX Ta30B;
pa300paTh OCHOBHBIE MOHATHS BIQXKHOTO BO3/yXa , IPOIECCH BO BIAXKHOM BO31yxe U paboty ¢ H, d - quarpammoil; ycnoBus
TEPMOJMHAMHYECKOH yCTOMYMBOCTH, YCTOWYMBOCTH (ha3, yciioBust (ha30BOro paBHOBecHs, paBuiio ¢a3 ['mbo6ca, dazosbie
MepeXoIbl IEPBOTO U BTOPOTO poja, dha3ossie P, T — muarpammel, ypasHenune Kianelipona-Knaysuyca, ¢pa3oBsie mepexossl,
n300pakeHne KPUBBIX (pa30BBIX paBHOBECHH ABYX H Tpexdas3Hblx obnacteit B P-V; T-V; T-S nuarpammax, monsTtre aByxdasHoit
CUCTEMBI U U3YUHTh YpaBHeHHE Ban-nep-Baansca, P,V,P - 3aBucuMocTu peanbHbIX ra3oB; ocobeHHOCTH P-V - muarpaMmsl
BOJISIHOTO Hapa, MOHATHS yIEIbHOTO 00beMa, SHTAIBIINH, SHTPOIIUH BOABI, BIaXXKHOT'0, CyX0T'0, HAaCHIIIIEHHOTO U NIEPErPETOro Hapa;
W3Y4IHUTH TAaOJIUIIBI TEPMOANHAMIYECKAX CBOHCTB BOJBI M BOASHOTO mapa, T-S; h-S -muarpaMMer BOIBI M BOASHOTO 1apa, MOHSITHE
JPOCCEIUPOBAHUSA U IIPOLIECCHI JPOCCETUPOBAHHNS, IOHATHE SKCEPTUH U MMOTEPH SKCEPTUH B IpoIiecce aanabaTHOTO PacIIMPEHUs U
HPH APOCCEIMPOBAHHH, PacueT Mpolecca APOCCEIUPOBaHUs BOASHOTO 1apa B h,S — niuarpaMme v OCHOBHBIC yPaBHEHHSI HCTCUCHUSL.
B xozne ocBoenus paznena 3 «TemnocunoBele U X0I0AUIbHbBIE HUKIBDY CTYAEHTbI IOJDKHBI YSICHUTh: LUK PeHKUHA, UK C
HACBIIIEHHBIM N1apOM, IIpeAcTaBiaeHue nukia B P,V u T,S - quarpammax, LUK ¢ IeperpeTsiM IapoM, npeacTasiacHHslii B P,V u T,S
— JuarpamMMax, aHaJli3 HUKIJIOB C HACHIIIEHHBIM U TIEPErpeThIM apoM; aHAIN3 LIUKJIAa PeHKHHA ¢ yueToM HeoOpaTUMBIX MOTEPb,
KI1/l napoTypOMHHON yCTaHOBKH, PEreHEpaTHBHBIC [IUKIIBI, CXEMY PEr€HEPAaTUBHOIO MOJOTPEBa C OTBOJIOM Iapa, H300paXxeHHe
mukia B T,S — nuarpamme, norstie TepMudeckoro KIT/[ pereHepaTiHBHOTO IMKIIA, OCHOBHI TETUIO(QUKAIMN, OMHAPHBIH ITHKI U €TO
KIIH, cxemy 6unapnoii IITY, naporazossie ruxis! 1 ux tTepmudeckuit KITJI, nuxnsr ADC; noHsATHE Ta30TypOUHHON YCTaHOBKH U
o0LIMe NPUHIUIIBI JeHCTBHS, N3Y4YNTh Bce OCHOBHbIE IMKIIBI [ TY; npsiMble 1 00paTHBIC [UKIIBI, TOHSTHE TOPSYEro ¥ XOJI0IHOTO
HCTOYHHKA, IPUHIUIT IPAMEHEHNSI MHOTOCTYIICHYAaTOr0 KoMITpeccopa i u3odpaxkenue B P,V u T,S - nnarpammax mporeccos B
KOMIIpeccope, MOHATHS IEHTPOOESKHOTO KOMIIPEccopa, MOPITHEBOTO IBUTAaTelIsl BHYTPEHHETO CTOPAaHHS M €r0 OOIIUe IPUHITUIIE]
JeHUCTBHS, TEPMOANHAMUUECKHE CBOMCTBA PabOUUX TeJl MApOKOMIIPECCUOHHBIX XOIOAMIBHBIX YCTAHOBOK, CXEMY, IIUKI U
XOJIOAMIBHBINA KO3 QUIMEHT TapOKOMITPECCHOHHON YCTAaHOBKH, CXEMY U IIPUHIUI paboThl a0COPOIMOHHON YCTaHOBKH, IIUKII
TEILIOBOTO HAacOCa TEPMOTPAHC(OPMATOPA; IKCEPTHIO KaK Mepy pab0TOCIIOCOOHOCTH, MOTOKA M TEIlIa M HEMOABIKHOTO pabouero
Tena, 3xcepreruueckuit KITI, sxcepretudeckuil Mmetos pacyera noteps, Gopmyiy ['tou-CToobl, MOHATHS 3KCEPTHU U aHEPTHU.

B xoze ocBoenus paznena 4 « OCHOBbI XUMHUYECKOH TepMOIMHAMUKH; OCHOBBI TEPMOANHAMUKI HEOOPATHUMBIX IIPOLIECCOBY
CTY/ICHTHI IOJDKHBI YSICHUTB: JIBa crtoco0a pacdera TepMOIMHAMHYICCKIX CBOMCTB TOMOT€HHBIX OMHAPHBIX PACTBOPOB, IIOHATHE
PacTBOPUMOCTH M 30HBI HECMECHMOCTH; U3YYUTh OOBEMHBIC U TEITOBEIC 3()(DEKTHI PACTBOPEHNUS, IPABHIIIO CMEIICHUS U IPSMYIO
cMmerenus, ¢pazosble quarpammsl T-N, P-N u P,T, noHsiTHe a3e0TpONHBIX pacTBOPOB; 03HAKOMUTHCSA C MOHITHEM KOXPPHUIINEHTOB
AKTUBHOCTH KOMIIOHEHTOB M HcciieioBath nocrpoeHue h-N u S-N - ruarpamm pactBopa, a Takke TepPMOJUHAMHYECKHE U
KOMOWHMPOBaHHBIE TIPOIIECCH I PACCMOTPETH MIEPBBI U BTOPOH 3aKOH TEPMOJIMHAMHUKH B TEPMOXHUMHH.

IIpu moaroToBKe K 9K3aMEHy PEKOMEHIYETCsl 0c000e BHIMAaHKE YACIUTD CIIEIYIONIMM BOIIPOCaM: TEXHHUECKas TEPMOJHHAMHUKA,
TEpMOANHAMUYECKAs CUCTEMA, OHATUE TEILIOTHI, TOHATHE PAOOTHI, MOHATHE TEIIOEMKOCTH, BEUHBIH IBUTaTENb IIEPBOTO PoJa,
apaMeTpbl COCTOSHUSI U YPAaBHEHUE COCTOSIHUS, IEPBBII 3aKOH TEPMOJANHAMUKH, TEPMUYECKOE YPABHEHUE COCTOSHUS UIEATIbHOIO
ra3a, OCHOBHbIE TEPMOJIMHAMHYIECKHE MPOLECCHI NACAIBHBIX ra30B; 00paTUMbIe H HeoOpaTuMBbIe mponeccsl, Tepmudeckuit KITJT u
XOJOAMIBHBIN KOdPPULIMEHT, TOHTHE 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,
KUTICHVSI, KOHICHCAINH, CyOIMMAIiH, IecyOIrManiy, HaCHIIEHHON )KUAKOCTH BIAXXHOTO T1apa, CyXOro HACHIIICHHOTO T1apa,
HeperpeToro mapa, CTeNeHb CyXOCTH, ypaBHEHHE COCTOSHHUS CMECH HealbHBIX Ta3oB, H, d — mtuarpamMma u moctpoeHue Iporeccos;
YCIIOBHS TEPMOJUHAMUYECKON YCTOIYMBOCTH, yCTOHYNBOCTH (pa3, ycinoBust (ha30BOro paBHOBECHS, U300pakeHNE KPUBBIX (Pa30BBIX
paBHOBecCHi ABYX M Tpexda3HbIXx obmacteii B P-V; T-V; T-S muarpammax, ocodberroctH P-V - nnarpaMmel BoIsHOTO mapa,
HOHSATHE yeNbHOro 00beMa, T-S; h-S -anarpaMmbl BoJBI B BOJSHOTO Tapa; IIOHATHE APOCCETHPOBAHUS U IPOIIECCH
JpOCCEeNUPOBaHUs, TOHATHE SKCEPTuN; UK PeHKHHA, cxeMa pereHepaTUBHOrO MOAOrpeBa ¢ OTBOAOM Iapa, OMHAPHBIN LUKII U €T0
KII[, cxema 6unapHo# [ITY, nmoHsATHE Ta30TypOMHHON YyCTAHOBKHM | OOIIME MPUHIIUAIIBI ASHCTBHSI, IPSAMBIC M 0OpaTHBIE IIUKJIIBI;
TPUHIUI IPUMEHEHNSI MHOTOCTYIICHYaTOr0 KoMIIpeccopa 1 n3odpaxenwue B P,V u T,S - quarpaMmax mpomeccoB B KOMIIPECCOpE,
TEepMOANHAMUYECKHE CBOMCTBA PabOUUX TeJl MAPOKOMIIPECCUOHHBIX XOJIOAMIBHBIX YCTAHOBOK, IUKII M XOJIOJHIBHBIN

K03 QUIMEHT TapOKOMIPECCHOHHOH YCTAaHOBKH, CXEMa M IIPUHLUI paboThl aOCOPOLMOHHOM YCTaHOBKH, MOHATHS SKCEPIHU U
AHepTHH, TOHATHE PACTBOPUMOCTH M 30HBI HECMECHMOCTH; TEPMOJHMHAMUYECKIE M KOMOMHHUPOBAaHHBIE IIPOIECCHI, TIEPBIN U
BTOPOH 3aKOH TEPMOJAUHAMUKH B TEPMOXUMHUM.

B nponecce npoBeeHNs MPAKTHUECKUX 3aHATUH MPOUCXOIUT 3aKpeTIeHHe 3HaHUH 0 CHcTeMaxX eIUHUI] U3MEPEHNUs, IEPEBOAHBIX
COOTHOIIEHHSX, CBOIICTBAX BOABI U BOJASHOIO Napa. 3aKkperieHue MOHATUI 0 mapaMeTpax COCTOSHHS, TEMIO0EMKOCTH, SHTAIBIINU U
BHYTPCHHEH HEPIHHU ra30B, IEPBOM 3aKOHE TEPMOIMHAMHKH, TETUIOTHI, pabOTHl, H3MEHEHHS BHYTPEHHEH SHEpT Ui,
TEPMOJUHAMUYECKHX IIPOLECCAX, BTOPOM 3aKOHE TepMoauHaMuky, nukie Kapuo u ero repmudeckom KIIJI, peanbHbIX rasax,
BJIQXKHOTO BO3/yXa, POCCETMPOBAHUM Ta30B U MapOB, HUKIAX NapOTypOUHHBIX YCTAHOBOK, KOMOMHHPOBAHHBIX MapONAapOBBIX U
Mapora3oBhIX UKJIAX, IIMKIAaX Ta30TypOMHHBIX YCTAHOBOK, CKATHH r'a3a B KOMIIPECCOPE M IIUKJIaX JIBUraTeNeii BHYTPECHHETO
cropanus [loryuenue 3HaHUN NOCTPOEHHE IPOLIECCOB U3MEHEHHS COCTOSHUS BOISHOTO napa u Boasl B H-S u T-S - quarpammax u
MOCTPOEHKE MPOIIECCOB BO BlIaKHOM Bo3ayxe B H-d — nuarpamme.

B npouecce nmposeeHust 1a00paTOpHBIX paboT MPOUCXOANT (POPMHUPOBAHUE YMEHUH M HABBI-KOB peallM3aliiy MpeJICTaBICHHs 00
HKCIIEPUMEHTAILHOM OIPEEICHUN Ta30BOM IIOCTOSHHOM BJIQXKHOTO BO3/1yXa; OCHOBHBIX METOJIAX U CPEACTBAX U3MEPEHUS
XapaKTePUCTUK TEPMOAUHAMUYECKUX CUCTEM; SKCIIEPUMEHTAIbHOM OIIPEEIICHUH TEIUIOEMKOCTH BO34yXa; IIpoLeccax u
OlIpeJIeNICHNH OCHOBHBIX [TapaMeTPOB BO BIAXKHOM Bo3ayXe n pabotsl ¢ H-d nuarpammoii; onpeneneHny oc-HOBHBIX TapaMeTpoB
I[IMKJIOB TApOTypOMHHBIX YCTAaHOBOK M TIpecTaBieHny nukina B P,V u T,S — nunarpammax; nccieoBaHus IIPOIECCOB CHKATAS
BO3/lyXa B IIOPIITHEBOM KOMIIPECCOPE U O COCTABJICHHE TETIOBOTO OaaHca (peoHOBOI XONIOIMIFHON MAaITMHBL/

PaGora ¢ nurepaTypoil BIseTCS BAXKHEHIINM JIEMEHTOM B MOJIY4YeHUH 3HaHUi 1o aucuuruinHe. [Ipexne Bcero, HE0OX0aMMO




BOCIIOJIb30BaThCA CIIMCKOM PEKOMEHIYyEMOM 110 JAaHHOW AMCLUILIMHE IUTepaTypoil. JIONOIHUTENbHbIE CBEJCHHUS 110 U3yYaeMbIM
TeMaM MOKHO HAaWTH B IEpUOJUYECKO nieuaTu 1 HTEepHeTe.
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