L ]
i
ti i ffE‘
B ] NITH] p

'KyMwno,unmcaH pocToit poRmbIhon v

i
HA
0e

lidopdia o Bnafiensue:

110: lykosHvkoBa Enena VsaHosHa
bKH j;: lMpopekTop no y4ebHoli pabote
gra ndgmcanma: 21.12.2021 17:10:33
MKangHbIit NpOrpaMMHbI Koy

OEJIEPA

A YKH U BBICILHETO OBPA30BAHWA POCCHUMCKOH ®EIEPAIIMHA

\JIbLHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE
OBPA30BATEJILHOE YUPEXJIEHUE
BLICHIETO OBPA3OBAHMS

0f5a3

|
i
i
)

G sdelonChelTeacsTb8AEH A TCHII TOCYIAPCTBEHHBII VHUBEPCHTET"

A YTBEPXKJIAIO

' ""._-"";_;Hpopﬁmp 1o yuebHolH pabore

7 /
/. = M,ﬂﬂ-"p

E.1.JlykoBHHKOBA

2047 T.

PABOYASI TPOTPAMMA JIMCI{UTLTHHBI

51.0.18 Texnu4yeckasi TepMOAHHAMHKA

e r
til t‘ N .
i’ | 3akpemena3sa kaenpoit  IIpomMbllLIeHHOI TENI03HEPTreTHKH
{18 1 g
It | YueGueiimnan b130301_21_IIT3.plx
by Hanpasnenue: 13.03.01 Tenosnepreruka v TCMIOTEXHAKA
__:: i
e | Kpanmndukauns Bakanasp
il il ty
iifl. | @opma obyuenus o4vHAasA
| h | O6uwas tpynoemkocte 9 3ET
| l Buibl KOHTPOISL B CEMECTpax:
i * - Kontponenas pabora 3, 3auer 3, Dk3ameH 4
1 "'i!:. :
t 1‘ PacnpeeieHue 4acoB JIHCUHILIHHBI 10 ceMecTpam
d Cemectp
it i (<Kype>.<CemecTp Ha 3 | 422
~ ; Kypce>) Hroro
J o Henenn 17 17
(| ;1 £ Bua sauathit vir | pit | oy PIo| vl Pl
fi [ Tekunn 34 |34 |34 |34 |68 |68
i {! JlaGoparopHuie a4 134 (17 [17 |91 |5l
v | [ Tipakrimeckue 17 (17 [17 [17 [34 |34
4 1
it H B Tom umcne uut. 18 |18 |18 |18 (36 |36
' || |Hroroayn 85 |85 [68 |68 [153 153
g (& Kowraktnas paGora 85 |85 |68 [68 [153 153
! Caw. pabora 59 |59 |76 |76 |135]1335
Yacsl HA KOHTPOIb 36 (36 |36 |36
Hrtoro 144 | 144 | 180 [ 180 324|324




P&l

: HbrpaMM}’ COCT&BHH(H) %
i eminp, ﬂamymméa - 5]

: Paﬁoqaﬂ IporpaMMa JHCLATITHHEI

R Texnmleclcaﬂ TepMOHAMIKA
i 1S pa}:{paﬁuraﬁa B cooTretcTBHHA ¢ PI'OC:

| ,-" (Denepam,umﬁ rocyAapeTBEHHBIH 00pa3oBaTe/IbHbIH CTaHIaPT BBICIIErO oOpazopanus - GakayaBpuar 1o
HalpaB/ieHnio noaroToskn 13.03.01 TerosnepreTika U TemuIoTexHUKa (pukas MunoOpaayku Poccnn
OIEB .02.2018 r. Ne 143)

£ coeTaBieHa Ha OCHOBAHMHM yueGHOrO NylaHa:

: Hi[ pasnenne: 13.03.01 TerosnepreTHka U TEMNJIOTEXHHKA
yTBepK/IeHHOTO mpuKazom pektopa oT 01.03.2021 nporokon Ne 80.

Paﬁ‘ioqaﬂ nporpaMMa ogo0peHa Ha 3acelaHnu Kadepsl

TP OMBINLITEHHOIT TEIJI0IHEPreTIHKH
3

i TIji'o*rm-:on or 7Y. 0¥ 2047 1. No ///
Cpmc neficTBHS upm paMMEL W - AL, ;% yULI.

/3a3 lcatbe,upoﬁ depsies A, A, — qu
Ll Tlpencenarems MK® :
c*rztpmuﬂ npenonasartens Jlarymkuna C.B. /V z? dfﬂ ﬂﬂw 20 ‘:f/ @ %

Orsercrsennsiii 3a peammsauuio OINOII ’J qu /:?/Zdﬁﬂlfﬂff £4C
5 (MOJIMUCE) : ((DHO)

ﬂgpemop GUOIHOTEKH &f&"; éﬂf by Leer I (/'Z( (}
: (1moJnuchk) (PHO)

Né :pCFHCTpaHHH %81’

g {8 (MeToaMuecKuii oTaeN)

-
o

e

. e

e—

L




1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.

Ju—

Z[aTB CTyJACHTaM 3HaHUA O CI)yHI[aMeHTaJ'IBHLIX 3aKOHAaX OCYMICCTBJICHUA TCIIJIOBBIX MIPOIECCOB, TCPMOAUHAMUICCKUX
METOJax aHalin3a 3aMKHYTBIX 1 PA3OMKHYTBIX TCINIOTEXHUYECKUX MPOLECCOB Pa3HOI'0O Ha3HAYCHHUS U Bblpa6OTaTb
MPAKTUYCCKHUE HABbIKU OMNPCACIICHUA TCPMOJUHAMUYCCKUX XaAPAKTCPHUCTUK IIPOLCCCOB C OJHO- U Z[ByX(I)aSHBIMI/I
paGO‘II/IMI/I TEJIaMU U TCIUIOHOCUTEIIAMHU IOCTOSIHHOTO 1 IEPEMCHHOTO COCTaBa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

uxa (pazgen) OOIT: b1.0.18
2.1 | TpeGoBaHusi K mpeaIBAPUTEIbHOIT TOATOTOBKE 00y4aIOIIErocs:
2.1.1 | ®uzuka

2.1.2 | BBenenue B cneiuajbHOCTh

2.1.3 | 'maporazoarHamMuka

2.1.4 | YueOHas (03HAKOMUTENbHAS) TIPAKTHKA

2.2 | AucuMnJMHbI M NPAKTHKH, 151 KOTOPbIX OCBOEHHE JAHHOM JMCUUIJIUHBI (MOAYJIs1) HEOOXOUMO KaK
npeauiecTByoIIee:

2.2.1 [ IIpon3BoncTBEeHHAS (TEXHOJIIOTHYECKAS ) IPAKTHKA

2.2.2 | TenmoMaccooOMeH

2.2.3 | HarHeraTenu 1 TEIJIOBBIE JIBUTATENH

2.2.4 | DU3UKO-XMMHYECKHE OCHOBBI TOPEHUS U TOTUIMBO

2.2.5 | OHeprocOepexeHre B TEIUIOIHEPTETUKE U TEINIOTEXHOIOTHI

2.2.6 | UcTOYHHUKH TEITIOCHAOKEHHS

2.2.7 | KotenbHbIe yCTAaHOBKHU M ITAPOT€HEPATOPHI

2.2.8 [ [Ipon3BoncTBEeHHAS (IKCIUTyaTallMOHHAS) TPAKTHKA

2.2.9 | DHeprobanaHCchl TpeANpHUITHR

2.2.10 | OxpaHa Tpya B TETNIOOHEPTETUKE

2.2.11 | [ToaroToBKa K MpoOLEAype 3aIIUTHI U 3alIUTa BBITYCKHOW KBaTH()HUKAIHOHHOW PabOTHI

2.2.12 | IIpousBoacTBeHHas (MPEeIAUILIOMHAS) TPAKTHKA

2.2.13 | Oxpana oKkpy’karolei cpesl IpHu paboTe TEINIOIHEPIreTHUECKUX O0BEKTOB

2.2.14 | Okcmryaranus TEIIO3HEPTeTUYECKUX YCTAHOBOK M CUCTEM

2.2.15 | TenmomaccooOMeHHOE 000pyIOBaHUE IPENTPUATHIA

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI TUCLIUTIIMHBI
(MOZY.JIS)

YK-1: Cnioco6eH ocymecTB/ISThH MOUCK, KPUTHYECKU aHAJIN3 U CMHTe3 HHPOPMAaUMH, TPUMEHSTh CHCTEeMHBbII MOAX0/ 1JIs1
pelieHus MOCTAaBJCHHBIX 3a/1a4

Wumnkarop 1 | YK-1.1. Bemonaser monck HeoOXoxuMoit HHGopMaIiy, € KpUTHIEeCKIH aHaInu3 U CHHTe3 MH()OPMAITHH,
NIOJlyYEHHOM U3 pa3HbIX UCTOYHUKOB.

Wunukarop 2 | VK-1.2. Mcnons3yeT CHCTEMHBIH MOIXO IS PEIICHUS TOCTABICHHBIX 3a/1a4.

OIIK-3: CnocoGeH 1eMOHCTPHPOBATH NIPMMEHEHHE OCHOBHBIX CIIOCO00B IOJIyYeHUs], IPeo0pa3oBaHusl, TPAHCIIOPTA U
HCIO0JIb30BAHNS TEMJIOThI B TEIMIOTEXHHYECKUX YCTAHOBKAX U CHCTEMAaX

Wupukarop 1 | OIIK-3.4. leMOHCTpUPYET IOHUMAHUE OCHOBHBIX 3aKOHOB TEPMOJAUHAMUKY U TEPMOJAUHAMUYECKHX COOTHOUICHUI.

Wunukatop 2 | OIIK-3.5. IlpumMeHsieT 3HaHUS OCHOB TEPMOJIMHAMUKH JJIS1 PACUETOB TEPMOAMHAMUYECKUX MPOLIECCOB, LIUKIIOB M UX
nokasaTeJiei.

B pe3yJabTaTe 0CBOCHUS TUCHUILINHDBI oﬁy'{amnmﬁca JOJIZKECH

3.1 (3uaTn:

3.1.1 | Ucrounnku uHbOpMAHMH I caMO0Opa30BaHUs B paMKaxX BEIOPAHHOTO HATIPABIICHNUS; 3aKOHBI COXPAHCHHUS U
IIpeBpaIleHHs] SJHEPTUH IPUMEHHUTENBHO K CUCTEMaM Nepefadyy U TpaHC(HOopMaIUU TEIIOTH, KaTOPHUECKHE U TIEPEHOCHbIE
CBOICTBA BEIIECTB IPUMEHUTENBHO K PA00OYHMM TEIaM TEIUIOBBIX MAIIUH M TEINIOHOCUTENSIM; TEPMOANHAMUIECKHE
IIPOIIECCH ¥ UKIIBI IPeoOpa3oBaHms SHEPTUH, IPOTEKAIOIINE B TEIUIOTEXHMYECKUX YCTAHOBKAX.

3.2 | YmeTh:

3.2.1 | opranu3oBaTh MpoIecc caMmoo0pa3oBaHUsI; MPUMEHSITH METOMIBI U CPEJICTBA CAMOOPTaHU3AIMH U CaMOOOPa30BaHUS;
TEPMOJIVHAMHYECKII aHAJIN3 IIUKJIOB TETUIOBBIX MAIIHH C IEThI0 ONTUMHU3AINH UX pa00YHX XapaKTePUCTHK U
makcummzaru KITJI.

3.3 | Bragern:




3.3.1 | MeToiaMu caMOOpTraHU3aINH; HAaBBIKAMHU MPUMEHEHHS CPEICTB CaMOOOpa30BaHHs U CaMOOPTaHN3aIUH B
podecCHOHAIBHOI JeATeTbHOCTH; OCHOBAMH TEPMOIUHAMHYCCKOr0 aHaIn3a paboYHX MPOLIECCOB B TEIUIOBBIX MAIIUHAX,
OTIpeIeTICHUS TapaMeTPOB MX pabOTHI, TEIIOBOH (D (PEKTUBHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI (MOJXYJIS)
Kon Bun HaumenoBanue pa3nenoB u | Cemectp / | HacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanue
3aHATHSL | 3aHATHSA TemM Kypc U PaKT.
Paznen | Paspes 1. IlepBblii 3aK0oH U

BTOPOIii 3aK0H
TepMOANHAMUKH

1.1 Jlex TexHuueckas TepMOJAMHAMUKA 3 5 VK-1 OIIK- JI1.1 JI1.2 2 Jleknus-
KaK TEOpeTUYECKasi OCHOBA 3 JI1.3J12.1 6ecena YK-
TerosHepreTuku. [Ipeamer u JI2.2J12.3 1.1, YK-1.2,
METO]I TEPMOJAMHAMUKH. J12.4 J12.5 OIIK-3.4,
TepmonuHaMuyeckas cucrema JI2.6J13.1 OIIK-3.5
U OKpYJKarollas cpena. JI3.2J13.3
PaBHOBECHBIE U JI3.4 JI3.5
HEPaBHOBECHBIE COCTOSHUSI. JI3.6 JI3.7
ITapameTpsl JI3.8 JI3.9
COCTOSIHUSA. Y pABHEHUE 91
COCTOSIHUS,
TEPMOIMHAMIYCCKAS

roBepxHocTh. [lonATHE
TEIUIOBOT'O PaBHOBECHS,
TIEepPBBIN 3aKOH
TepMoauHaMuKH. [ToTeHIast
U KOOPAUHATHI
TEPMOANHAMHYECKUX
B3aumo/eiicTeuil. Temneparypa
, 3HTponus. IlepBblil 3aKOH
TEPMOJWHAMHKH KaK 3aKOH
coxpaHeHMs Hepruu. Temnora,
onbIT JIKoyiis,
9KBUBAJICHTHOCTH TE- IIOTHI U
pa6oTel. COOTHOIICHUS MEXTY
eAVHUIAMH pabOoTHI U TEIlIa.
Pabora pacmmpenus kax
($byHKUuMs npouecca.
BHyTpeHHss sHEprus Kaxk
¢yHKImsa cocrosuus. [lonsrue
HIOJTHOTO ¥ HETIOJTHOTO
nuddepeHIInaioB.
AHaJIUTUYECKOE BBIPAKEHNE
MIEPBOTO 3aKOHA
TEPMOJMHAMUKH Yepe3
BHYTPEHHIOIO SHEPTHUIO.
@®opMyMHUpPOBKH IIEPBOTO
3aKOHA TePMOJHHAMUKH.
Tennora kak QyHKIUSL
npouecca. Beunslil neurarens
[IEPBOTO poJia. DHTAJIBIM KaK
(YHKUUS COCTOSTHHUSL.
AHaIUTUYECKOE BBIPAKEHNE
IIEpBOTO 3aKOHA
TEePMOJMHAMUKH depe3
SHTAJIBIHIO.




1.2 Jlex TlonsTue uaeanabHOrO rasa. VYK-1 OIIK- JI1.1J11.2
Tepmuueckoe ypaBHEHHE 3 JI1.3J12.1
COCTOSIHUS UAEATFHOTO Tra3a. JI2.2J12.3
3aKkoH ABOTaapo H €To J12.4 J12.5
CleCTBUA. YpaBHEHUE J12.6J13.1
Menpeneea-KnanelipoHa. JI3.2J13.3
TermmoeMKoCTh, UCTUHHAS U JI3.4 J13.5
CpenHsisl TerIoeMKocTh, Cp U JI3.6 JI3.7
Cv. ®opmyna Maiiepa. JI3.8 JI3.9
MounekynsipHO-KMHETUYECKas 21
KBaHTOBAsI TEOPHUS
TernoeMKocTH. OCHOBHBIE
TEPMOANHAMHYECKHE
MIPOIIECCHI UICATBHBIX Ta30B
(M30XOpHBIN, N300apHBIH,

HM30TEPMUUYECKHIH,
annabaTHeIN). [TomuTponHble
MIPOIIECCHI U MX aHAJIN3.
Tabauibl TEPMUUECKUX U
KaJIOPUYECKHUX CBOMCTB
HJeaTbHBIX Ta30B.

1.3 Jlex OO6paTtuMbie 1 HeOOpaTUMBbIE VK-1 OIIK- | JI1.1J11.2 Jlexrusi-
nporecchl. DopMyITUPOBKI 3 JI1.3J12.1 6ecena YK-
BTOPOTO J12.2 J12.3 1.1, YK-1.2,
3axkoHa. TepMouHaMu4ecKue J12.4 J12.5 OIIK-3.4,
uukiel. Tepmuaeckuit KIT u JI12.6J13.1 OIIK-3.5
XOJOAMIBHBIN KOO PHUIIHEHT. JI3.2 JI3.3
[psiMBle 1 0OpaTHBIC IUKIIBL. JI3.4 JI3.5
Huxn Kapno u ero JI3.6 JI3.7
tepmudeckuit KIT/I. Teopema JI3.8J13.9
Kapno. OHTpomnus, uHTerpan 21

Kunaysuyca. T-S - nuarpamma u
€e CBOMCTBa.
TepMoIMHAMUYESCKHE UK B
T,S - nuarpamme. TaOmuIIbI
SHTPOIINH HACATHHBIX Ta30B.
W3menenue sHTpONMH B
HEOOPaTUMBIX MTPOIIECCaX.
OOBenHEeHHOE YpaBHEHNE
HIEPBOTO M BTOPOTO 3aKOHOB
IUTSL OOPaTUMBIX H
HEoOpaTHMBIX IPOLIECCOB.
OOpaTIMOCTh U TIPOU3BOJICTBO
pabotsl (mosne3Has pabora,
MaKCHMAJIBHO IT0JIe3Has paboTa
CHCTEMBI, TeIUIa). DHTPOIIHS.
DHTPONHUUHBIA METO]I pacueTa
MOTeph PAOOTOCTIOCOOHOCTH.
Meron KII/] B ananuze
HEOOPaTHUMBIX IHKIIOB.
CpaBHUTENbHBII aHATN3
MeTo10B. OCHOBHEIC
MaTeMaTHYECKHe METOMBI.
CootHomernust MaxcBenia.
YacTHbIC IPOU3BOIHBIC
BHYTpPEHHEH SKCEepriH,
SHTPOIINH, YHTAIBIINH,
TEIIOEMKOCTH.




1.4 IIp Cucrema eIUHHUI] U3MEPEHNS, 6 VYK-1 OIIK- | JIL.1JI1.2 YK-1.1, VK-
[IePEBOJIHBIC COOTHOIICHMS. 3 JI1.3J12.1 1.2, OIIK-3.4,
ITapameTpsl cocTOSHUSL. J12.2J12.3 OIIK-3.5
YpaBHEHHE COCTOSHUS J12.4 J12.5
HUAealIbHOrO ra3a. J12.6J13.1
TennoeMKoCTh, SHTAIBIINS U JI3.2 JI13.3
BHYTPEHHSIS SHEPTHsI Fa30B B JI3.4 JI3.5
HACAIbHOM COCTOSIHUH. JI3.6 JI3.7
[Tepasiii 3akoH JI3.8 JI3.9
TEPMOJIMHAMUKH, OIIpe/IeTICHHE 21
KOJIMYECTBA TEIUIOTHI, PabOTHI,

W3MEHEHUs1 BHyTPEHHEH
sHepruu. TepMoIuHaMu4ecKkue
IIPOLIECCHL: U30XOPHBIH,
n300apHbIH, H30TePMUUECKHUI,
a7MabaTHBIN, MTOJUTPOITHBIH.

1.5 JIab OripesieneHue ra3oBoi 6 VK-1 OIIK- JI1.1 J11.2 Pabora B
ITOCTOSIHHOM BJIQYKHOTO 3 JI1.3J12.1 MAaJIBIX
BO3yXa J12.2J12.3 rpymnax YK-

J12.4 J12.5 1.1, YK-1.2,
J12.6J13.1 OIIK-3.4,
JI3.2J13.3 OIIK-3.5
JI3.4 JI3.5
JI3.6 JI3.7
JI3.8 JI3.9

€]

1.6 JIab N3yueHne oCHOBHBIX METOJI0B 11 VYK-1 OIIK- JI1.1J11.2 Pa6ora B
U CPEJICTB U3MEPECHUS 3 JI1.3J12.1 MaJbIxX
XapaKTePUCTHUK JI2.2J12.3 rpymnax YK-
TEPMOJUHAMUYECKHUX CUCTEM. J12.4 J12.5 1.1, YK-1.2,
OnpezneneHye TemoeMKOCTH J12.6J13.1 OIIK-3.4,
BO3yXa. JI3.2J13.3 OIIK-3.5

J13.4 JI3.5

JI3.6 JI3.7

JI3.8JI3.9
€|

1.7 IIp Bropoii 3akoH 4 VK-1 OIIK- | JI1.1J11.2 VK-1.1, VK-
TepMOoJIuHaMUKU. MI3MeHeHne 3 JI1.3J12.1 1.2, OIIK-3 4,
SHTPOIHUH B JI2.2J12.3 OIIK-3.5
TEPMOANHAMUUYECKUX J12.4 J12.5
nponeccax. T-S - quarpamma. J12.6J13.1
Hukn Kapno, ero repmuyeckuii JI3.2JI3.3
KIIJ JI3.4 JI3.5

JI3.6 JI3.7

JI3.8 J13.9

91
1.8 Kontp.pa 0 VK-1 OIIK- | JI1.1JI1.2 YK-1.1, VK-
0. 3 JI1.3712.1 1.2, OIIK-3.4,
J12.2J12.3 OIIK-3.5

J12.4 J12.5

J12.6J13.1

JI3.2JI13.3

JI3.4 JI3.5

JI3.6 JI3.7

JI3.8 JI3.9

31
1.9 Cp 24 | YK-1 OIIK- | JI1.1JI1.2 YK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3.4,
JI2.2J12.3 OIIK-3.5

J12.4 J12.5

JI2.6J13.1

JI3.2JI3.3

J13.4 JI3.5

JI3.6 J13.7

JI3.8JI3.9

91




1.10 3auér VK-1 OIIK- | JIL.1JI1.2 YK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3.4,
J12.2712.3 OIIK-3.5
J12.4 J12.5
JI2.6J13.1
JI3.2JI3.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8JI3.9
€|
Paznen | Pa3speu 2. PeanbHble rassl.
JpoccenupoBanue.
HUcreyenne.

2.1 Jlex I'oMoreHHbIE U TeTepOreHHbIC VK-1 OIIK- | JI1.1 JI1.2 Jlexuus-
cucremsl. [lonarue 3 JI1.3J12.1 6ecema VK-
cTabWIBHOTO, TAOUIHHOTO JI2.2J12.3 1.1, YK-1.2,
METacTaOMILHOIO COCTOSHHIA. J12.4 J12.5 OIIK-3 .4,
TepmoarHaMHUUYECKHE YCTIOBHS JI2.6J13.1 OIIK-3.5
PaBHOBECHSI ITPU PA3IUUHBIX JI3.2J13.3
YCIOBHSX B3aMMOJICHCTBUI JI3.4 JI3.5
CHCTEMBI C OKpY KaroIen JI3.6 JI3.7
cpenoil. XapakTepuCTUYECKUE JI3.8 JI3.9
(YHKIMN 1 B3aHMOCBS3b 31
MEXJly HUMH. 3aKpBIThIE U
OTKPBITBIE CHCTEMBI,

XUMHUYECKHUH MOTEHLIUA U €r0
CBOMCTBA /7151 XapaKTEPUCTUKU
OTKPBITBIX CUCTEM.

2.2 Jlex OCHOBHBIC IOHATHSA U VK-1 OIIK- | JI1.1 JI1.2 Jlexuus-
OTIpeIeIICHUS 3 JI1.3712.1 6ecema VK-
(mapoobpa3oBaHue, HCapeHue, J12.2J12.3 1.1, YK-1.2,
KUTIEHUE, KOHICHCAIIHS, J12.4 JI12.5 OIIK-3.4,
cyOnmuManusi, aecyomuMarntus). JI2.6J13.1 OIIK-3.5
Haceimennas »«uakocTs, JI3.2 J13.3
BJIQKHBIN Map, CyXon JI3.4 JI3.5
HACBIIIEHHBIN TIap, EPerpeThIi JI3.6 JI3.7
nap, CTEIEeHb CyXOCTH. 3aKOH JI3.8 JI3.9
JanbToHa, cCIOCOOBI 3a1aHUI 21

cocraBa cMecH. YpaBHEHHE
COCTOSIHUSI CMECH UJICAITBHBIX
ra3oB. CpeqHsis MOJIEKYJIISIpHas
Macca ra3oBoil cMecHu.
ButaxxHslil BO34yX - OCHOBHBIE
noHsTus. Bnaroconepixanue,
a0CoMIOTHAS 1 OTHOCUTEIIbHAS
BJIQJKHOCTb, CTEIIEHb
HACBIIIEHUS], TOYKA POCHI.
OHTaIbINS BIAXKHOTO BO3yXa.
Temneparypa MOKpOro
TepMoMeTpa, cuxpometp. H, d
- Iuarpamma, rpouecchl BO
BJIAYKHOM BO3ZYyXe€.




2.3 Jlex VYcnoBusa TepMOIMHAMHYECKOM VYK-1 OIIK- JI1.1J11.2 Jleknus-
YCTOWYHBOCTH. Y CTOMYHUBOCTH 3 JI1.3J12.1 oecena YK-
¢a3. Ycnosus dazoBoro J12.2J12.3 1.1, YK-1.2,
pasHOBecus1. [IpaBuno a3 J12.4 J12.5 OIIK-3.4,
I'n66ca. dazoBbie Mepexosl J12.6J13.1 OIIK-3.5
IIEPBOTO U BTOPOTO poJia. JI3.2J13.3
®azoBas P,T - tnarpamma, JI3.4 J13.5
XapaKTEPUCTUKA TOYKH JI3.6 JI3.7
(ha3oBoOI THArpaMMbI. JI3.8 JI3.9
AHOMaIUS B TIOBEICHUH 21
BELICCTB. Y PAaBHEHUE
Kunaneiipona-Knaysuyca.

Temnora ¢azoBoro nepexona.
®da30BbIe NEPEXOBI,
"KHUIKOCTB-Iap", "TBepaOe
TENO0-XKHUAKOCTE", ""TBepoe
teno-map". M3o0paxeHue
KpUBBIX (Da30BBIX pAaBHOBECHIA
JIBYX M Tpex(a3HbIX o0nacTei
B P-V; T-V; T-S nuarpammax.
CBoiicTBa BEUIECTB HA JTMHUU
(ha30BBIX IEPEXO/IOB.
JIByx(da3Hble CHCTEMBI.
VYpasuenue Ban-nep-Baansca.
Bupunansraas Gpopma ypaBHEHHS
coctosHusa.P,V,P -
3aBHCUMOCTb PEATIbHBIX I'a30B.
Koaddumment cxnmaemMocTy.
Mertoz TepMOIMHAMUYECKOTO
nog00us.

2.4 Jlex Ocobennoctu P-V - VK-1 OIIK- | JI1.1 JI1.2 Jlexuus-
JirarpaMMbl BOSTHOTO TIapa. 3 JI1.3J12.1 6ecemna VK-
Y nenbHbI 00BEM, SHTAIIBITHS, JI2.2J12.3 1.1, YK-1.2,
SHTPONHUS BOJIbI, BIAXKHOTO, J12.4 J12.5 OIIK-3.4,
CyXOT'0, HACBIIIIEHHOTO U JI2.6J13.1 OIIK-3.5
LIEPErpeToro napa. JI3.2J13.3

JI3.4 JI3.5
JI3.6 JI3.7
JI3.8 JI3.9

91




2.5

Jlex

Tabauibl TEpMOTUHAMAYECKUX
CBOMCTB BOJbI 1 BOASIHOTO
mapa. T-S; h-S -muarpamMmet
BOJIBI M BOJSTHOTO T1apa.
[Iponecc apoccenupoBanusl.
JuddepeHnmanbHbIi ApoCceb
-3¢ dexT, TemmepaTypa
WHBEPCUH, KPUBAst ”HBEPCHUH.
dusnueckas CynHOCTb
addexra Ixoyns-TomcoHa.
WuTerpanbHblii Apocceiib-
apdext. AnuadatHoe
paclpeHye peanbHoro rasa.
ITorepu 3kcepruu B npouecce
annabaTHOTO PaCIIHPEHUSL.
[Torepu sxcepruu npu
nIpoccenupoBanuy. Pacuer
Iporecca IpoCcCeTNPOBAHHS
BojsHOrO napa B h,S -
nuarpaMme. OCHOBHBIE
YpaBHEHHS HCTCUCHHS.
VYpaBHeHME CIUIOUIHOCTH,
JIBUKEHUS, ypaBHEHHE
COCTOSIHUS. YPaBHEHHE
MIEPBOTO 3aKOHA TSI HOTOKA.
AnuabaTHOE TeUEeHHE,
pacrionaraemas padora.
Cxopocts 3ByKa. Coruia,
HU3MEHEHHE CKOPOCTH TEUESHUS
BIIOJIb coruia. Mcreuenue u3
CY>XHMBAIOIIET0Cs COILIA.
Pacxon rasza npu ucredeHuu u3
CY>KMBAIOILErocs coIia,
MaKCUMaJbHBII pacxof,
KPHUTHYECKas CKOPOCTE,
CKOPOCTB 3ByKa. 3aBUCHMOCTh
CKOpPOCTH U Pacxoja oT
OTHOIIICHHS HAYaJIBHOTO H
KoHewHoro AasineHuil. [lepexon
Yyepe3 CKOPOCTh 3BYKa, UUCIIO
Maxa. KomOuHrpoBaHHOE
como JlaBans. Mcreuenue
peanbHBIX Ta30B U MAPOB.
Pacuer ucreueHus ¢ IOMOLIbIO
h,S - nnarpammel. Mcredenue ¢
Y9eTOM HeoOpaTHMOCTH.

YK-1 OIIK-
3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8 JI3.9
Ol

Jlexuus-
becena YK-
1.1, YK-1.2,

OIIK-3 .4,

OIIK-3.5

2.6

Ip

PeanbHble ra3bl. YpaBHEHUE
COCTOSTHMSI peaibHOTO Ta3a.
Metoa TepMOJMHAMUYECKOTO
nomo0wus.

YK-1 OIIK-
3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI13.6 J13.7
JI3.8 JI3.9
Ol

0,5

IIpenonaBate
JIb 3HAKOMUT
00yJaroImxc
S C TIOPSIIKOM
BBIMTOJTHCHHS
3aIaHus,
HaOIIoMaeT 3a
BBITIOJTHCHHE
M H TIpH
HE00X0IUMOC
TH
KOppEKTUpye
T paboty
00yJaronmxc
s YK-1.1, YK
-1.2, OIIK-
3.4, OIIK-3.5




2.7 IIp CBoOMCTBa BOABI K BOJSHOIO 2 VYK-1 OIIK- JI1.1J11.2 0,5 [IpenonaBate
napa. H-S u T-S - nuarpammsr 3 JI1.3J12.1 JIb 3HAKOMUT
U IIPOLIECCHl U3MEHEHUS J12.2J12.3 o0yyJaromuxc
COCTOSIHUS BOISTHOTO IIapa v J12.4 J12.5 51 C IOPSAKOM
BoAbI. Ta0uIb! J12.6J13.1 BBITIOJIHEHUS
TEPMOJIMHAMUYECKHUX CBOMCTB JI3.2J13.3 3a/1aHusl,
BOJIBI M BOJSTHOTO TIapa. JI3.4J13.5 HaOmoaeT 3a

JI3.6 JI3.7 BBITIOJTHEHUE
JI3.8 JI3.9 M U TIpU
21 HE00XO0IUMOC
™
KOppEeKTHpYe
T paboTy
00yJaronmxc
s YK-1.1, YK
-1.2, OIIK-
3.4, OIIK-3.5
2.8 IIp CmecH nealbHbIX Ta30B. 2 VK-1 OIIK- | JI1.1 JI1.2 0 YK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3.4,
JI2.2J12.3 OIIK-3.5
J12.4 J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4 JI3.5
JI3.6 JI3.7
JI3.8 J13.9
91

2.9 IIp Bnaxxusiii Bo3myx. H-d - 2 0 YK-1.1, VK-
Juarpamma BIJIaKHOTO BO3/yXa, 1.2, OIIK-3.4,
IIPOLIECCHI BO BIAYKHOM OIIK-3.5
BO3IYyXE.

2.10 IIp Ucreuenue u 2 VK-1 OIIK- | JI1.1 JI1.2 1 [IpenonaBate
JIPOCCEIMPOBAHUE Ta30B U 3 JI1.3J12.1 JIb 3HAKOMUT
apoB. J12.2J12.3 o0yJaromuxc

J12.4 J12.5 s C IOPSIIKOM
JI2.6J13.1 BBITOJIHEHUS
JI3.2 J13.3 3a0aHUs,
JI3.4JI3.5 HaOIroMaeT 3a
JI3.6 JI3.7 BBINOJIHEHHE
JI3.8 JI3.9 M U IIpH
31 HeoOxoxmmMoc
™
KOPpEKTHpYe
T paboTy
o0yuaromumxc
s YK-1.1, YK
-1.2, OTIK-
3.4, OIIK-3.5

2.11 J1ab WccnenoBanue npoueccos BO 12 VK-1 OIIK- | JIL.1JI11.2 1 Pabora B
BJIQKHOM BO3JyXe€. 3 JI1.3J12.1 MaJbIX
OnpezneneHne OCHOBHBIX JI2.2J12.3 rpynnax YK-
IapaMeTPOB BIAXKHOTO J12.4J12.5 1.1, YK-1.2,
BO37YyXa. JI12.6J13.1 OIIK-3.4,

JI3.2JI3.3 OIIK-3.5
JI3.4J13.5
JI3.6 J13.7
JI3.8J13.9

Ol




2.12 Kontp.pa 0 VK-1 OIIK- | JIL.1JI1.2 YK-1.1, VK-
6. 3 JI1.3J12.1 1.2, OIIK-3.4,
J12.2712.3 OIIK-3.5
J12.4 J12.5
JI2.6J13.1
JI3.2JI3.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8JI3.9
€|
2.13 Cp 35 VYK-1 OIIK- | JI1.1JI1.2 YK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3.4,
JI2.2J12.3 OIIK-3.5
J12.4J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4 JI3.5
JI3.6 JI3.7
JI3.8 J13.9
91
2.14 3auér 0 VK-1 OIIK- | JI1.1JI1.2 VYK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3.4,
J2.2J12.3 OIIK-3.5
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6 JI3.7
JI3.8 JI3.9
€)!
Pazmen | Paspmen 3. TemsiocuinoBble u
X0JIOAU/IbHbIE LIMKJIbI
3.1 Jlex OCHOBHBIC TIOJIOKEHUS U 4 VK-1 OIIK- | JI1.1 JI1.2 Jlexuns-
npuHIMn aeicteus. Lukn 3 JI1.3J12.1 6ecema VK-
YCTaHOBKH (LUK PeHKHHA). JI2.2J12.3 1.1, YK-1.2,
1IMKII ¢ HACBHIIICHHBIM ITaApOM, J12.4 J12.5 OIIK-3.4,
npeacraBieHue nukiaa B P,V u JI2.6J13.1 OIIK-3.5
T,S - nuarpammax. Iuxi ¢ JI3.2J13.3
MIEPErpETHIM M1apoM, JI3.4 JI3.5
nipencrasieHabi B P,V u T,S - JI3.6 JI3.7
Juarpammax. AHaJIA3 HUKIJIOB C JI3.8 JI3.9
HACBHIIICHHBIM U IEPETPETHIM 91
apoM.
3.2 Jlex Amnanu3 nukia Penkuna ¢ 6 VK-1 OIIK- | JI1.1 JI1.2 Jlexuns-
Y9eTOM HeoOpaTHMBIX ITOTEPb. 3 JI1.3J12.1 6ecena YK-
KIIJ mapotypOuHHO# J2.2J12.3 1.1, YK-1.2,
YCTaHOBKH. Y JIeJIbHBIC J12.4 J12.5 OIIK-3.4,
pacxozpl Iapa u TerJia. JI2.6J13.1 OIIK-3.5
PerenepaTuBHbIC LIUKIIBL. JI3.2JI3.3
CxeMa pereHepaTUBHOTO JI3.4 J13.5
[10/IOrPEBa C OTBOJIOM I1apa. JI3.6 JI3.7
W3zobpaxenne nukna B T,S - JI3.8 JI3.9
Juarpamme. Tepmuueckuil o1

KIIJ] pereHepaTuBHOrO LIUKJIA.
OCHOBBI TeTTO(QUKAITHH.
KoMOWHUpOBaHHBIE TIHKIIBL.
[IpeumymiecTBa 1 HEAOCTATKU
BOJISIHOTO Tapa Kak pabodyero
Tena. bBuHapHBINA UK U ero
KITA. Cxema 6unapsoit IITY.
[TaporazoBsle HUKIIBI, UX
tepmuueckuii KITJI. Lukst
ADC. CroiicTBa
ternonocureneit ADC. Iukn
HachIleHHOTo napa. [{ukis
JUTSL BBICOKOTEMITEPATYPHBIX
YCTaHOBOK.




33

Jlex

I'azoTypOUHHBIE YCTaHOBKH -
00IIMe IPUHIUIIEI ICHCTBUS.
Iyt ¢ 1306apHBIM TTOABOIOM
Teruia (aguabaTHoe U
M30TEPMHUUYECKOE CIKATHE).
Tepmuueckuii KIT/]
HJEaabHOTO LIUKIIA.
JleHCTBUTENbHBIM LUK U €T0
KII. MeToab! MOBBIIICHUS
KITJ muknos I'TY. uki ¢
pereHeparyel 1 n300apHbIi
oIBO/1 Teria (aguadbaTtHoe U
H30TEPMHYECKOE CIKATHUE).
MHorocTyneHuaroe cxarue u
MHOTOCTYIEHYATHII OJBOA
teruia. L{uki ¢ n30XopHbBIM
IIOJIBOJIOM Teljia. 3aMKHYThIE
IIUKJIBI, pabodne Tena
3aMKHYTbIX cuctem ['TY.

YK-1 OIIK-
3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8 JI3.9
Ol

Jlexuus-
becena YK-
1.1, YK-1.2,

OIIK-3 .4,

OIIK-3.5




34

Jlex

[psiMble 1 OOpaTHBIE TUKIIBL.
[TonsTtue ropsiuero u
XOJIOTHOTO UCTOYHUKA.
OOpaTHMBbIE [IUKIIBL.
CpenneTepMOaMHAMUYECKas
TeMmIiepaTypa HoABoJa u
0TBOJIa TEIIJIa B IUKIIE.
OOpaTUMBble ITUKIIbI, BHEITHSS
U BHYTPEHHSI HEOOPATHMOCTb.
Buytpennuit KITJI nuxia.
Mertonast moBeimenust KI1J{
LUKJIOB - pereHepanus,
CTYIIEHUYaThIH MO/IBOJ TeIlIa,
CTYIIEHYaThII OTBOJ TEILIA.
Pabota ogHOCTYIIEHYATOTO
Komnpeccopa. MuaukaropHas
nmuarpamMa. M3otepmudeckoe,
angnabaTHOE, TIONUTPOITHOE
cxarue. [Tpunnun
[IPUMEHEHHUS
MHOTOCTYIIEHYATOTO
kommpeccopa. M3o0paxkeHue B
P,V uT,S - nuarpammax
MIPOIIECCOB B KOMIIPECCOpE.
HeoOpatumoe cxarue.
LenTpobexHbIi KOMITpeccop.
[TopiiHeBsle ABUraTENH
BHYTPEHHETO CrOpaHus, o0IIie
MIPUHIUIIBI JEHCTBUSL.
WnpukaropHas quarpamma.
[{uKIIBI ¢ N30XOPHBIM,
1300apHBIM, CMEIIAHHBIM
noasoaoM termia. Ananu3 KITJ{
LUKJIOB 110 CPEIHUM
TeMITepaTypaM MOJBOAA U
otBoaa Temaa. OOpaTHBIN UK
Kapno, xonoaunbHbIit

ko3 ¢unment. Cxema M UK
BO3JIYIIHOM XOJIOMIBHON
YCTaHOBKH.
TepmoauHaMuueckue cBoiicTBa
pabounx Ten
MIAPOKOMITPECCUOHHBIX
XOJIOAMIIBHBIX YCTAaHOBOK.
Cxema, TIMKIT ¥ XOJIOAMIbHBIH
ko3¢ punHeHT
1apOKOMITPECCUOHHOU
ycTaHoOBKU. [{uki
MapOKEKTOPHON yCTaHOBKHU.
CxeMa ¥ IpHHIHI paboThI
a0COpOIIMOHHON YCTaHOBKH.
Hukn TermoBoro Hacoca
TepMoTpaHchopmaTopa.
MeToabl CoKMKEHHUS Ta30B.

YK-1 OIIK-
3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8 JI3.9
Ol

Jlexuus-
becena YK-
1.1, YK-1.2,

OIIK-3 .4,

OIIK-3.5

3.5

Jlex

DKceprus Kak Mepa
paboTOCIOCOOHOCTH. DKCEPIHUs
IIOTOKA U Temya. DKceprust
HENOJBIKHOTO paboyero Tena.
DKcepreTHYecKue IHarpaMmebl.
Okceprernueckuit KI1/1.
DKCepreTHUECKU METO
pacuera noreps. Popmyina
I'on-Crononsl. [Tonstus
9KCEPTHH U aHEPTHH.

YK-1 OIIK-
3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4 J13.5
JI3.6 JI3.7
JI3.8 J13.9
Ol

Jleknus-
oecema YK-
1.1, YK-1.2,

OIIK-3.4,

OIIK-3.5




3.6 JIab OnpezneneHre OCHOBHBIX 17 VYK-1 OIIK- JI1.1J11.2 VK-1.1, VK-
rapamMeTpOoB IIUKJIOB 3 JI1.3J12.1 1.2, OIIK-3.4,
MapoTYpPOMHHBIX YCTaHOBOK. J12.2J12.3 OIIK-3.5
Tennooit 6ananc GppeoHoBOI J12.4 J12.5
XOJIOAWJILHON MAIIIUHEL. J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8 J13.9
€|
3.7 J1a6 HccrenoBanue nporeccos 5 Pabora B
CKaTHs BO3AyXa B IOPIIHEBOM MaJIbIX
KOMITpeccope. rpymmax YK-
1.1, YK-1.2,
OIIK-3.4,
OIIK-3.5
3.8 IIp Hukis! mapoTypOUHHBIX 11 VK-1 OIIK- | JIL.1JI1.2 [IpenonaBate
YCTaHOBOK. 3 JI1.3J12.1 JIb 3HAKOMUT
KoMmOnHMpOBaHHEIE TTAPOBBIE U JI2.2J12.3 o0ydJaromuxc
1apOra3oBble LIUKIIBL. J12.4J12.5 51 ¢ IOPSLIKOM
ra3oTypOUHHBIX YCTAaHOBOK. JI2.6J13.1 BBITIOJTHEHUS
[wxaer nBUTaTENCH JI3.2J13.3 3a0aHus,
BHYTPEHHETO CTOPAHUSL. J13.4 JI3.5 HaOoIaeT 3a
LMK/IBI XOJIOAMIIBHBIX MAIIMH JI13.6 JI3.7 BBIIIOJIHEHHE
1 TETUIOBBIX HacocoB. Pacuer u JI3.8 JI3.9 M U TIpU
BBIOOD AIIEMEHTOB CXEMBI €] Heo0XoxmMoc
IaPOKOMIIPECCUOHHOU TH
XOJIOIMIIBHOM YCTAHOBKHU TIPH KOppEKTHpye
BapbHUPOBAaHNH HAYAJIBHBIX T paboty
mapameTpoB Ha OBM. o0ydJaromuxc
s YK-1.1, YK
-1.2, OIIK-
3.4, OIIK-3.5
3.9 IIp Cikartue raza B KOMIIpeccope, 3
MHOT'OCTYIICHYATOE CXKATHE.
3.10 Kontp.pa 0 VK-1 OIIK- | JI1.1JI1.2 YK-1.1, VK-
0. 3 JI1.3J12.1 1.2, OTIK-3.4,
J12.2J12.3 OIIK-3.5
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6 J13.7
JI3.8 J13.9
31
3.11 Cp 40 | YK-1OIIK- | JI1.1JI1.2 YK-1.1, VK-
3 JI1.3J12.1 1.2, OTIK-3.4,
J12.2J12.3 OIIK-3.5
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7
JI3.8 J13.9
31
3.12 OK3aMeH 20 [ YK-1OIIK-| JI1.1J11.2 YK-1.1, YK-
3 JI1.3J12.1 1.2, OTIK-3.4,
J12.2712.3 OIIK-3.5
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6 J13.7
JI3.8 J13.9

€)!




Pazgen

Paznen 4. OCHOBBI
XUMHYECKOH
TepMoanHaMHUKU. OCHOBBI
TepMOAUHAMUKH
Heo0paTHMBbIX POLECCOB.

4.1

Jlex

JBa croco0a pacueta
TEPMOJIMHAMUYECKIX CBOWCTB
TOMOTEHHBIX OMHAPHBIX
pactBopoB. PactBopumocTs 1
30Ha HECMECUMOCTH.
OOBeMHBIC 1 TEIUIOBEIE

3¢ eKTs pacTBOPEHUSL.
[IpaBusio cMemieHus u npsaMas
cmemnienus. da3zoBeie
nuarpammsl T-N, P-N u P,T.
[Tonoxenne KpuUBbIX
KOH/IEHCALlUU U KUIICHUS IIpU
Pa3INYHBIX TaBICHAAX.
A3e0TpoIHbIE PaCTBOPBIL.
Pacuet da3oBbIX paBHOBECHIA.
KoaddunneHTs akTHBHOCTH
komIoHeHToB. [TocTpoenue h-
N u S-N - auarpamm pactBopa.
TepmonunaMuueckue
TIPOLIECCHI C PACTBOPAMH
(u300apHBIe, anuabaTHOrO
JPOCCENUPOBAHMUS,
HETIPEPBIBHOTO
napoo0Opa3oBaHusi, abCOpOIIH
u ap.). KomObunupoBanHsie
porecchl (AUCTUILIALUS C
nedierManuei,
pextudukanus). PacueTst
MIPOLIECCOB 0 Auarpammam h-
Nu S-N.

YK-1 OIIK-
3

JI1.1J11.2
JI1.3J12.1
JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4 J13.5
JI3.6 JI3.7
JI3.8 J13.9
Ol

4.2

Jlex

ITepasiii 3axkoH
TEPMOJIVHAMHKH B
TepMOXUMUH. TernoBoi
addexT peakiuu. 3akon ['ecca
U €T0 CIENCTBUS. 3aBUCUMOCTh
TeII0BOro 3((eKTa peakuuu
OT TEMIIEPATYPHIL.
CraHJapTHBIN TEII0BOM
a¢dext. Bropoii 3akoH
TEPMOJMHAMUKH B
TEPMOXUMUH. 3aKOH
JEHCTBYIOIINX Macc.
KoncranTa paBHOBECHS.
CreneHpb AUCCOLMALINH.
TepmoanHamuueckre CBOMCTBa
JMCCOIMMPYIOIIHNX I'a30B.
CBo0OoaHast SHEpTrHs U
n300apHbIH TOTCHIIHAL.
XYUMUYECKUH TOTEHITHAIL.
VYpaBHEeHHE MaKCUMaIbHOM
pabotbl ['ub66ca-I'enbMronbIia.
KoHcTanTa paBHOBECHS U
MakcHMaibHas paborta
peakuu. 3aBUCUMOCTh
KOHCTaHTbI paBHOBECHSI OT
JIABIICHUSI U TEMIIEPATYPBHI.
Biusanue TeMnepartypsl Ha
CKOPOCTh XUMHUYECKOM
peaknuu. AGCONIOTHAS
sHTponus. CTaHAapTHbIE
3HAa4YEeHUS TEPMOANHAMHYECKHX
(YHKIMH BELIECTB.

VK-1 OIIK-
3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7
JI3.8 J13.9
91

Jlexnus-
Oecema YK-
1.1, YK-1.2,

OIIK-3.4,

OIIK-3.5
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'U

OOGpa3oBarenbHbIC TEXHOJIOTHHU C HCIIOIb30BaHHEM aKTHBHBIX METONOB 00yUYeHUS (JIeKIus — Oecena, JIEKLHs — IUCKYCCHS,
npoOIeMHAas JEKIMs, JIEKINA-BU3YyalIH3aLys, JIEKINS ¢ 3apaHee 3aIUIaHUPOBAaHHBIMHI OLINOKaMH, JIEKIHs — pecc-KOHpEepEeHINs,
JIeKIHUs ¢ pa300pOM KOHKPETHBIX CUTYAINH, JICKINA-KOHCYIBTAINSA, 3aHATHS C IPUMEHEHNEM 3aTPYAHAIOIINX YCIOBUI, METOBI
IPYIIIOBOIO PELICHUS TBOPYECKHX 3aJ1ay, METO/I pa3BUBAIOLIEHCS KOOTIEpaLim)

TexHOJ0rHs KOJUIEKTUBHOTO B3auMOJIeHCTBUS (paboTa B MaNbIX TPyIIax) (CaMOCTOsTEIbHOE H3ydeHHe 00yUYaroIuMHICS HOBOTO
Marepualla HOCPEJCTBOM COTPYIHHYECTBA B MAJIBIX IPYIIIaX, Ja€T BO3MOXKHOCTh BCEM YUaCTHUKAaM y4acTBOBATh B padoTe,
MPaKTUKOBATH HABBIKH COTPYIHMYECTBA, MEXIIMIHOCTHOTO OOIIICHNS)

TpamunnonHas (penpoLyKTUBHAS) TEXHOJIOTHS (TIPENoaaBaTeIh 3HAKOMHT O0YUYAIOIIIXCS C TOPSIIKOM BBITIOTHEHNUS 3aJaHUs,
HaOJI01aeT 3a BHIMOJIHEHUEM U ITPU HEOOXOJUMOCTH KOPPEKTUPYET padoTy 00ydaromuxcs)

6. POHJI OHEHOYHbIX CPEJICTB

6.1. KoHTpoJIbHBIE BONPOCHI M 3aJaHUSA

B pamkax Tekymiero KOHTPOJIS YCIIeBaeMOCTH 00YJarOIIerocs Mo JUCHUIUINHE OLIEHUBACTCS BHINOIHEHHE JIAOIOPaTOPHBIX paboT U
3aIllUTa OTYETOB IO J1aOOPaTOPHBIM paboTaM:

JlabopaTopHast paboTa Nel: OnpeneneHue ra30Boif MOCTOSHHON BIAKHOTO BO3/LyXa

KonTponbsHbIe BOIPOCH! AT JOIMyCKa K paboTe U 3aIl[UThl OTYeTa:

. OOBACHHTS 11eTTh PabOTHI.

. Urto Takoe BiIaKHbIN BO3TyX?

. UTo Takoe ra3oBas IOCTOSHHAS U YHHBEPCAIbHAS Ta30Bast IIOCTOSHHAS ?

. UTo Takoe abCOMOTHAS U OTHOCUTEIbHAS BIaXHOCTh BO3AyXa?

. 3anmcathb ypaBHeHne KiameipoHa yepes pa3indHbIe TEPMOJMHAMUYICCKUE TapaMeTpHI.

. ITossICHUTD IOPSIOK BHITOIHEHHUS PA0OTHI X METOABI BEIITOTHEHHS 3KCIIEPIMEHTOB, TIPE/UIOKEHHBIC B JAHHOM OCOOHH.
. IlepeuncuTs OCHOBHBIE TApaMeTPBI, ONPEAEIIIONINE COCTOSHUE Ta3a, ¢ yKa3aHUEeM eIUHUI] H3MEPEHHUS.
. Harmucatp aHanuTHueckoe BBIPaXKEHUE U MOSACHUTDH CMBICI Fa30BBIX 3aKOHOB.

. IlosicHUTD M3HYECKYTO CYIIHOCTD Ta30BBIX IIOCTOSHHBIX.

10. IToxa3aTh, KaK OIpeaeIeTcs ra30Bas IOCTOSHHAS CMECHU a30B.

11. Yro Takoe Kui1oMosib raza?

12. OOBACHUTH YCTPOWCTBO U pabOTy IICUXOMETPA.

13. Kakoli BO31yX TsikKellee — BIaKHBII MU CyXOn?

O 001N DNk~ W —

JlaGoparopHas pabota Ne2: V3y4yeHne OCHOBHBIX METO/IOB M CPEJICTB U3MEPEHHUS XapaKTEPUCTHK TEPMOJINHAMUYECKHX CHCTEM.
KoHTpospHEIE BOIPOCH T AOITycKa K paboTe 1 3alIUTH OTYETa

1. O6BACHUTS LIeNb PabOTHI.

2. TTosicCHUTB, KAaKOB NPUHIMIT Pa0OTHI YCTPOHCTB JUIsl U3MEPEHHS Pa3IMIHBIX TAPaMETPOB I'a30BOH CPEBI.

3. HazoBuTE eAMHUIBI I3MEPEHHS Pa3IMIHBIX TapaMeTPOB SHEPTOHOCHUTEIICH 1 X COOTHOIICHHUE.

Jlabopatopnas pabota Ne3: OmpeneneHue TEMI0EMKOCTH BO3yXa.

KoHTpobHEIE BOIPOCH! IS AOITyCKa K pabOTe U 3alIUTH OTYETA

1. KaxoBa ¢u3mueckas CyIHoCTb TeINIOEMKOCTH?

2. [IpuBenuTe MOHATHS MacCOBOH, 0O BEMHOM, MOJIBHOM, UCTUHHON M CPEeIHEN TEIIIOEMKOCTH?

3. Oxapakrepusyiite Temoemkoctd Cp u Cv, ux GpU3NUYECKYIO CYLIHOCTh, COOTHOLIEHHE Maiiepa.




4. KakoBa MeTOAMKA OMpeeNeHUs TeTIIOeMKOCTH BO3ayXa?

5. HazoBuTE OCHOBHbIE ONPECICHHS TEINIOEMKOCTH BO3/IyXa.

6. KakoB ¢u3ndeckuii CMBICT BHYTPEHHEH SHEPIHH B SHTAIBINH ra3a? [IpuBeante GOpMyIIBI IUTS NX BEIYHCICHH.
7. IlpuBeanTe aHATUTHYECKOE BRIPAXKEHNE IEPBOT0 3aKOHA TEPMOJUHAMHUKY JUIS HEMOABIKHOTO Ta3a.

JlaGoparopHas pabota Ne4: VcceoBaHne nporieccoB BO BIAXKHOM BO3JyXe.

KoHTpossHBIE BOIIPOCH AT JOIyCKa K paboTe U 3aIUThl OTYETa

1. O6bsacHUTE (HPU3HUECKYIO CYIIHOCTD BIAXHOTO BO3/yXa, BIArOCOAEPAKAHUS, aOCOIIOTHON U
OTHOCHUTEJIbHOH BIIAXKHOCTH.

2. OOBACHHUTE MOHATHS «TEMIIEPATYPa TOUKU POCHD M «MOKPHBIH TEPMOMETP».

3. M306pa3uTe mponecchl HarpeBa, OXIAXICHNS U CYIIKN Ha JUarpaMMe (CXEMaTH4YHO).

4. OnuumTe METOIUKY OIPE/Ie/ICHHs IIapaMeTPOB BIAXKHOTO BO3/yXa.

5. Ilepeuncinure OCHOBHBIC COCTaBIISIOIINE OTPEITHOCTH OIIbITA.

JlabopaTopHast paboTa Ne5: OnpesieeHre OCHOBHBIX ITapaMeTPOB BIAXKHOTO BO3IyXa.

KoHTposbHBIE BOIIPOCH! VIS IOITycKa K paboTe M 3aIUThl OTYETa

1. OOBACHHUTH LIeNb PabOTHI.

2. KaxoBa ¢u3nueckas CyImHOCTb IOHATHH «MaccOBOE» U «MOJIBHOE) BIIAr0COAepKaHue, AOCOTIOTHAS BIAXKHOCTH?
3. JlaiiTe onpeneneHue TeMIepaTyp TOUKH POCHI, MOKPOTO TEPMOMETpa, TEOPUH IICUXOMETpa.

4. Uto Takoe HaCHIIEHHBIN BIAXKHBIN BO3LyX?

5. KakoBa MeTo/mKa OIIpeeIeHNs ITapaMeTpoB BIAKHOTO Bo3Iyxa o H-d-mmarpaMmMe u pacueTHBIM ImyTeM?

JlaGoparopnas pabota Ne6: OrnipeenieHrie OCHOBHBIX MTapaMeTPOB LIUKIIOB MMAPOTYPOUHHBIX YCTAHOBOK.
KoHTpospHEIE BOIPOCH! U AOITycKa K paboTe U 3alIUTH OTYETa

1. IlpuBenuTe NOHATUE CTEIIEHU CYXOCTH?

2. Yto Taxkoe tepmuyeckuii KITJI nukmna?

3. Uem oTnnuaercs mpouecc 1ukiaa KapHo ot mpouecca nukina Penkuna?

4. Jlns 4ero Hy>keH poMIeperpes napa?

5. B ueM cocTouT oTIHYME TEMIOCUIOBBIX CXeM: lIMKIIa PeHkrHa ¢ neperpeBoM oT nukia Pen-
KHHa C IPOMEXKYTOUHBIMHU TeperpeBamu napa?

6. Uto Takoe neperpeTslii nap, BIaXKHbII Nap, CyXoil HaCBIIIEHHBIN nap?

7. HazoBUTE TOCTOMHCTBA U HEJOCTATKH APOCUIOBBIX YCTAHOBOK?

8. Uro HeoOxoaumo caenathb s yBenndenus: KITJ] muxmna?

JlabopatopHas pabota Ne7: HccieoBanue mpoIeccoB CKAaTH BO3AyXa B IOPITHEBOM KOMITPECCOpE.
KonTponsHbIe BOIIPOCHL AT JOMyCKa K paboTe U 3aIlUThI OTYETa

. KakoBa 1ienb BbInosiHsgeMo# paboThi?

. HazoBure MeTox onpesieneHust BECOBO MPOU3BOIUTEINEHOCTH KOMIIPECCOpa.

. Kakne m3mepeHust JOJKHBI OBITH BBITTOJIHEHBI BO BpEMs 3KCIIEpHMEHTa?

. OnuumTe ycTpoicTBO 1a00paTopHOro CTEHAA.

. Uro Takoe agnabarHast paboTa cxxaTus?

. Uto Takoe m3oTepMuUecKas padborta cxaTus?

. UTo Takoe MOIUTPOMHOE cxKaTue?

. Kax onpenensiercst Koo pHUIMEHT HCIIOIb30BAHMS SHEPIMU KOMIIPECCOPHOH YCTaHOBKHU?

. Kakue Bl 3naeTe KIIJ] xomnpeccopHOl ycTaHOBKU?

10. HazoBuUTe NOPSIOK IPOBEACHUS IKCIIEPUMEHTA, €TI0 LEIb.

11. Kakoii nporecc cxxatust aBisieTcs Hanbosee BHITOJHbBIM?

12. Yro Takoe yaenbHbIH 00beM BO3ayXxa?

13. Kak onpeaensiercs yaenbHas IPOU3BOJUTEIBHOCTE KOMIIPECCOPA 110 BCACBIBAEMOMY BO3-
nyxy?

O 003N Nk~ W —

Jlabopatopras padota Ne8: TerutoBoii 0ananc GpeoHOBOI XOJOAMIBLHON MAITHHBI.

KoHTponsHbBIe BOIIPOCH AT JOIyCKa K paboTe U 3aIUTHI OTYETa

1. IToyemy 11 mOTYYEHHUS X002 HEOOXOAUMO 3aTPaunBaTh padboTy?

2. B ueM cyIHOCTh TEOPETUUYECKOT0 X0J0AMIbHOTO 1uKIiIa KapHo?

3. VI3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOST KOMIIPECCHOHHBIE XOJIOAMIBHBIE YCTAHOBKH M Ka-KOBO Ha3HAYEHHE KaXKAOTO U3 STHX
3JIEMEHTOB?

4. Yto nmpezcrapisieT coO0 1Mo GU3NUECKOMY CMBICITY XOJIOIMIBHBIN K03 dumment &?

5. 3ageM IPOBOAT NEPEOXITAKICHIE CKOHACHCHPOBABIIETOCS ITapa pabodero BemecTna?

6. 114 yero KUK XONOAUIBHBIA areHT nepes nojadyeid B UCIIapuTeIb MOABEPTatoT IpOCcCce-ITUPOBaHUIO?

7. Kak, nonb3ysick T-S u lg P-h-nuarpammamu, onpenenuts xoiaoaonpousBogurenabHocts Q0 u paboty, 3aTpaunBaeMyo Mpu
COBEpIICHHH KpyroBoro mporecca Ql ?

6.2. Tembl NUCbMEHHBIX PadoT

Llens paGoThI: KOHTpPOJIBHAsK pabOTa BBINOIHACTCS C LEIbI0 3aKPEIUICHNS 3HAHUH, TIOJIyYEHHBIX B POLIECCE U3yUCHUS
JVCIIUTIIAHEL.

OcHOBHas TeMaTHKa: TeMaTHKa KOHTPOJIbHOIT paboThI CBsI3aHA ¢ MPOPAaOOTKOIl TaKUX TeM Kak: MJealbHBIH ras, ckaTue rasa
(annabatHOE, M30TEPMUYECKOE, IOJIUTPOITHOE), U3YUEHNE POLIECCOB BO BJIAXXHOM BO3JyXe, LIMKIIbI BO3AYLTHON XOJIOAMIBHON




MAIIIMHBI, UCTeYEHHUE U JPOCCETUPOBAHUE I'a30B U MTAPOB, IIUKIIBI Fa30TYPOMHHBIX YCTaHOBOK, IIMKIIBI TAPOCUIIOBOH YCTAaHOBKU
(ko Penkuna).

Pexomenyemsrif 00beM paboThH: OakantaBpaM 1o yueOHOMY IUIaHy HEOOXOIMMO BHIIIOJTHUTE | KOHTPOJIBHYIO paboTy, B KOTOpoi 4
3aJaHUS B COOTBETCTBHU C BAPHAHTOM.

6.3. ®oH/I OLICHOYHBIX CPEACTB

Bonpocs! k 3auery:

Paznen 1: IlepBblii 3aKOH U BTOPOH 3aKOH TEPMOAMHAMUKHI

1. Texnuueckasi TEpMOJMHAMUKA KaK TEOPETHUUECKasi OCHOBA TEIUIO3HEPreTUKU. [IpenMeT 1 MeTo TEpMOJMHAMUKHY.

2. IlepBblii 32aKOH TEPMOJIMHAMUKY KaK 3aKOH COXPAaHEHHUsI SHEPTUHU.

3. Temnota, onsIT JXKOYTIsI, 3KBUBAIIEHTHOCTH TEILIOTHI U PaOOTHI.

4. AHaIMTUYECKOE BBIPAYKEHNE IIEPBOI0 3aKOHA TEPMOJMHAMUKY Yepe3 BHYTPEHHIOIO 3Hepruto. GopMyJIMpOBKU MEPBOIO 3aKOHA
TEePMOANHAMHUKH.

5. TennoTa kak (GyHKIUS mpormecca.

6. Beunblii ABUraTess NepBoro poja.

7. DHTANBNHA KaK QYHKIUSA COCTOSHUSA. AHAJHTHYECKOE BRIPAXKEHHIE IIEPBOTO 3aKOHA TEPMOIHHAMUKH depe3 SHTAIBIIHIO.

8. Obparumble 1 HeoOpaTUMBbIE TIporiecchl. POPMYIHPOBKH BTOPOTO 3aKOHA.

9. O6paTuMOCTh U IPOU3BOJACTBO pabOTHI (MoJe3Has paboTa, MAKCUMAJIBHO MOJIe3Has! paboTa CUCTEMBI, TEIIa).

10. DHTpOMHsI. DHTPONUIHBII METO/] pacyeTa MoTeph pabOTOCIOCOOHOCTH.

11. Metox KITJI B aHanmu3e HeoOpaTUMBIX ITUKJIOB. CpaBHUTENBHBINA aHATTN3 METOJIOB.

12. OcHOoBHBIE MaTeMaTHYeckue MeToIbl. CooTHOIIEHUSI MakcBeIa.

13. YacTHble MPOU3BOIHBIE BHYTPEHHEN IKCEPIUH, SHTPOIIUH, SHTAJBIINH, TEINIOEMKOCTH.

14. 3aKkpbITbIe U OTKPBITHIE CUCTEMBI, XUMUUECKHUI MOTEHIMAJ U €r0 CBOMCTBA ISl XapaKTEPUCTUKU OTKPBITHIX CUCTEM.

15. BrnaxHblii BO3lyX - OCHOBHBIE IIOHSATHSL.

16. Bnaroconep:xaHue, abCOTIOTHAsI U OTHOCUTENbHAS BIaXXHOCTh, CTEIIEHb HACHIICHHUS, TOUYKA POCHL

17. DHTanpnus BIAXHOTO Bo3AyXa. Temmneparypa MOKPOro TEpMOMETPa, IICUXPOMETD.

18. H, d - amarpamma, Ipomeccsl BO BIaXXHOM BO3IyXe.

19. YcaoBus TepMOIHHAMHYECKOH yCTOHUMBOCTH. Y CTOHYNBOCTE (a3.

20. YcnoBus ¢aszoBoro paBHoBecus. [Ipasuiio ¢a3 I'ub6ca.

21. ®a30BbIe MEepexoIbl MepBoro 1 Broporo poaa. ®asosas P, T - muarpamMma, xapakTepucTUKa TOUYKH (Ha30BON AUATPaAMMEI.
22. CBoiicTBa BEIIECTB HA JINHUM (Ha30BBIX MEPEX00B. [IByX(pa3Hble CHCTEMBI.

Paznen 2: Peansaele rassl. [IpoccenupoBanue. Mcreuernue.

23. YpaBuenue Ban-nep-Baanbca. BupuanabHas ¢hopma ypaBHEHUS COCTOSHHSL.

24. TIponece apoccenupoBanus. JuddepeHnuanbHbIii apoccenb-3QdekT, TeMnepaTypa HHBEPCHH, KpUBas HHBEPCHH.

25. ®usnyeckas cymHocTb dpdexra [xoynsa-Tomcona. HTerpansHbIil Ipocceab-3QGeKT.

26. AnuabaTHoe paclIMpeHre pealsHoro rasa. [lotepu sxcepruu B npouecce aauadaTHOro paclIupeHusl.

27. IloTepu dKCEepruy IpH APOCCENNPOBaHUH. PacueT mpomecca npoccennpoBaHus BOASHOTO mapa B h,S - quarpamme.

28. Ilepexox yepe3 CKOPOCTh 3ByKa, anciio Maxa. KomOuanposanHoe coruro JlaBas.

29. HcreueHne peanbHBIX Ta30B U MapoB. PacdeT uctedeHus ¢ momomibio h,S - nuarpammel. Mctedenue ¢ yueToM HeOOPaTHMOCTH.
30. TepmomHaMUYecKas CUCTEMa U OKpY Karollas cpea.

31. PaBHOBeCHBIE U HEPAaBHOBECHBIE COCTOSHUSA. [lapaMeTphl COCTOSHUS.

32. YpaBHeHHE COCTOAHUS, TEPMOJIUHAMUYECKASI IIOBEPXHOCTD.

33. IloHsATHE TEIUIOBOT'O PaBHOBECHS, IEPBBIM 3aKOH TEPMOJANHAMUKH.

34. TloTeHIMaIbl M KOOPAWHATHI TEPMOJIMHAMUYECKUX B3auMoaeicTBuid. Temneparypa, SHTponusl.

35. CooTHOMIEHUST MEXKAY STUHHLIAME paboThI U Teruta. PaboTta pacimpenust kKak QyHKIHS mporiecca.

36. BHyTpenHss sHeprust Kak GyHKIUsA cocTosHus. [ToHATHE MOIHOTO U HenonHoro nuddepeHnnanos.

37. IloHsATue uaeasbHOro ra3a. TepMUUecKoe ypaBHEHUE COCTOSIHUS UICAIBHOTO Ta3a. 3aKOH ABOraipo M €ro CIAEICTBUSL.
38. YpaBuenue MenneneeBa-Knaneiipona. TermnoeMKkocTs, HICTUHHAS U cpelHssa TerioeMKocTh, Cp u Cv. @opmyna Maiiepa.
39. MosekynsipHO-KHUHETHYECKast U KBAaHTOBasl TEOPHS TETIJIOEMKOCTH.

40. OcHOBHBIE TEPMOJTUHAMUYECKHE POLIECCHI HCATbHBIX T'a30B (M30XOPHBIN, N300apHBIH, H30TEPMUUYECKUHN, aJa0aTHBIH).
41. [oauTpomHBIE MPOLECCH U UX aHAIN3. TaONHIBI TEPMIYECKAX U KAJOPUUECKUX CBONCTB HJICabHBIX I'a30B.

42. TepMOAMHAMUYECKUE ITUKIIBI.

43. Tepmuueckuit KI1J] u xonoaunbHsiit ko3 dunment.

44, TIpsimbie u obpatHbie nukibl. [uka KapHo u ero repmuyeckuii KIT/I. Teopema Kapwo.

45. DuTtponus, uarerpan Knaysuyca.

46. T-S - nuarpamma u ee cBoiicTBa. TepmoanHamudeckue nukisl B T,S - muarpamme.

47. Tabnu1pl SHTPONUHU HJICANIbHBIX Ia30B. MI3MeHeHue SHTPOIUH B HEOOPAaTUMBIX IPOLIECCax.

48. OO0BeIMHEHHOE YPaBHEHNUE [IEPBOT0 M BTOPOTO 3aKOHOB JUISI OOPaTUMBIX M HEOOPATHMBIX ITPOLIECCOB.

49. OcHOBHBIE MaTEMAaTHYECKUE METOBI.

50. CootHomenus MakcBesuia. YacTHbIe IPOU3BOIHBIE BHYTPEHHEH IKCEPriy, SHTPOIINHU, SHTAIBIINHI, TEIIOEMKOCTH.

51. ToMOreHHbIC U FeTepOreHHbIC CUCTEMBI. [I0HATHE CTaOMIBHOTO, JTAOHIBHO-TO METACTAOMIEHOTO COCTOSHHI.

52. TepMoaguHAMHUYECKHUE YCIOBHS PAaBHOBECHS ITPH Pa3IMYHBIX YCIOBHAX B3a-HMOACHCTBHUI CHCTEMBI C OKpY Karomie cpeoil.
XapakTepucTudeckue GyHKIIH H B3aUMOCBS3b MEXKTy HIMHU

53. OcHOBHBIE OHATHS U oNpeaeseHus (mapoodpazoBaHue, HCIapeHHe, KUIe-Hue, KOHIACHCAIHs, CyOIuManus, 1ecyoaumanus).
54. HacbliieHHast ®UJKOCTh, BIQXKHBINA Iap, CyXOH HAaChIILIEHHbIH Nap, neperpe-Thlil nap, CTENeHb CYXOCTH.

55. 3akon JlanmpToHA, CLIOCOOBI 3a1aHHUH cOCTaBa CMECH. Y paBHEHHE COCTOSHHS CMECH HICaTTbHBIX I'a30B. CpeqHss MOJICKYIIIpHas
Macca razoBoil cMmecu.

56. AHomanus B roBeicHUU BenlecTB. Y paBHeHue Knaneiipona-Knaysuyca.




"non Al

57. Tennora ¢a3oBoro nepexonaa. ®a3oBsle Mepexobl, "KUAKOCTb-Tap", "TBEpAOE TeIO-KUIKOCTE", "TBepa0oe Temo-map".
58. N3o0paxkeHne KpUBbIX (ha30BBIX paBHOBECHH MBYX U Tpexda3Hbix obnactei B P-V; T-V; T-S nuarpammax.

59. P,V,P - 3aBUCHMOCTb peasbHBIX Ta30B.

60. KoadpdumueHt cxxumaemMocT. MeTo 1 TEpMOANHAMHYECKOTO TIOAOOHSI.

61. Ocobennoctu P-V - nuarpaMmbl BOJISHOTO Mapa.

62. Y nenbHblil 00bEM, SHTANIBIINS, SHTPOIUS BObI, BIAXKHOIO, CyXOr'0, HACHI-LLIEHHOTO U NEPErpeToro mnapa.

63. TabnuIIbl TEPMOTUHAMUYIECKUX CBOMCTB BOJIBI M BOASHOTO Tapa. T-S; h-S -nuarpamMMbl BOIBI U BOJSHOTO mMapa.
64. OcHOBHBIE ypaBHEHHs UCTCUCHHS. Y paBHEHHE CIIOIIHOCTH, JBIKECHUS, YPABHEHUE COCTOSHUA. Y paBHEHHE IIEPBOT0 3aKOHA
JUIS IOTOKA.

65. AnmnabatHoe TedeHne, pacnonaraemas pabora. CKopocTh 3ByKa.

66. Cormna, n3MEHEHHE CKOPOCTH TEUSHHUS BJONb COIUIa. McTeueHne u3 Cy>KUBArOMIErocst COIUIa.

67. Pacxon ra3a mpu UCTEUEHUH U3 CY>KUBAIOIIETOCS COIIa, MAKCUMAJIbHBIH PacXoi, KPUTHUECKasi CKOPOCTh, CKOPOCTh 3BYKa.
68. 3aBHCHMOCTb CKOPOCTH U pacxoJia OT OTHOLIEHHS Ha4yaJIbHOTO U KOHEYHOTO AaBJICHUN

OK3aMEHAIIOHHBIE BOIIPOCHI:

Pasnen 3: TemnocunoBsie U XOJOAUALHBIE IIMKIIBI

1. OcHOBHBIE MOJIOKEHUS U NPUHUKT JeiicTBus. L{uki ycranoBku (1uki1 PeHkuHa).

2. lluki ¢ HaChILIEHHBIM NapoM, npescTasienue nukna B P,V u T,S - nuarpammax.

3. [luxn ¢ neperpeTsiM napom, npeacrasiaeHsslid B P,V u T,S - nuarpammax.

4. AHalu3 IUKJIOB C HACBHIILIEHHBIM U TIEPErPETHIM apOM.

. PerenepaTuBHblE LUKIIBL.

6. CxeMa pereHepaTHBHOTO IOIOTPEBa ¢ OTBOJOM mapa. M3o6paxenune nmukina B T,S - muarpamme.

7. Tepmuueckuii KIIJI perenepaTuBHOro HUKIIA.

8. OcHoBsl Temopukanuy. KoMOuHIpOBaHHBIC HUKIEL [IpenMyIiecTBa 1 HEJOCTATKH BOJSTHOTO Mapa Kak paboyero Teia.

9. bunapusrit ki u ero KI1J1. Cxema ounapuoii I[TTY.

10. Tepmuueckuit KI1J] naeansHoro uukina. JeiictButenbuslii nuki u ero KITJ.

11. Meroas! nosbienns KIT/] mukimos I'TY.

12. Iuka ¢ perenepaiei 1 u300apHbIi MOABOA Teria (annadaTHOE U U30TEPMUIECCKOE CKATHUE).

13. Metoas! nossienus KI1J] nukios - perenepanus, CTyIeHYaTbli I0JBOJ] TEIUIA, CTYIIEHYAThIN OTBOJ, TEILIA.

14. PaboTa 0{HOCTYIIEHUaTOr0 KOMIIPECCOPA.

15. UnpukaropHas quarpamma.

16. M3oTepmudeckoe, annabaTHOE, TOJTUTPOITHOE CXKATHE.

17. IlpyHIUI DPUMEHEHUSI MHOTOCTYIIEHYaTOr0 KOMIIPECCOPA.

18. Uzobpaxkenue B P,V u T,S - auarpammax nporueccoB B komnpeccope. He-o6patumoe cxartue.

19. TepmMonuHaMHYECKHE CBOHCTBA pabOYHX TEI MAPOKOMIIPECCHOHHBIX XOJIO-IMIIBHBIX YCTaHOBOK. CXeMa, UK ¥ XOJIOIMIIBHBINA
KO3 PHUIIMEHT MapO-KOMIPECCUOHHONW yCTaHOBKH.

20. [uxa napo3:KeKTOpHOH ycTaHOBKU. CxeMa U IPUHIMIT paboTh! a0COpOLU-OHHON YCTaHOBKH.

21. LIuKJ TEmI0BOro Hacoca TepMOTpaHc(hopMaTropa. MeToAbl CKMKEHHS Ta-30B.

22. Dkceprus Kak Mepa padoTocIiocoOHOCTH. DKCeprus IMMOTOKA U TeIrIa. DK-Ceprus HeMOABIKHOTO pabodero Terna.

23. Dkcepreruueckue guarpammsl. Jkcepreruueckuil KIIJI. OxcepreTuueckuil METOA pacdyera IOTepb.

24. ®opmyna ['ou-Cromonsl. [ToHATHS SKCEPTUM U aHEPTHH.

25. IIpaBuiio CMELEHUs U NIpsIMasi CMELLEHHUS.

26. ®azosble quarpammsl T-N, P-N u P,T.

27. IlonoxeHne KPUBBIX KOHACHCAIIUY U KUIIECHHS IPH PA3IHYHbIX JaBICHUX.

28. AzeoTpomHbie pacTBOpHI. Pacuet (a3oBbix paBHOBecuil. Ko pHIMEHTH akTHBHOCTH KOMIIOHEHTOB.

29. Iloctpoenwue h-N u S-N - muarpamm pactBopa.

30. TepmouHAMHYECKHE ITPOLECCHI C pacTBOpaMH (M300apHBIe, afnabaTHOTO IPOCCETNPOBAHMS, HETIPEPHIBHOTO
napoobpa3oBaHusi, a0COPOIMHU U 1Ip.).

31. IepBblif 3aKOH TEPMOJTMHAMHKH B TEPMOXUMHUH. TerIoBoi 3¢ ekt peak-un. 3akoH ['ecca M ero cieacTBHs.

32. 3aBHCHMOCTH TEIUIOBOTO 3P QeKTa peakiuu oT Temreparypsl. CTaHIapTHBIH TETToBOH 3 deKT.

33. Bropoii 3aKOH TepMOJMHAMUKU B TEPMOXUMHUU. 3aKOH AEHCTBYIOMINX Macc.

34. Koncranra paBHoBecus. CTeneHb TUCCOLUAIINH.

35. Ananns ukia PeaknnHa ¢ yaetom HeoOpaTtiuMeIx mmoteps. KITJ] mapoTypOnHHONM ycTaHOBKH. Y IeNbHBIE PAcXO/BI Tapa u TeIla.
36. Ilapora3zoBblie nukibl, ux Tepmudeckuit KI1JI.

37. Huxnsr ADC. CpoiictBa Temionocureneii ADC.

38. Ik HackleHHOro napa. LIuKibl U1 BBICOKOTEMIIEPATyPHBIX YCTaHOBOK.

39. l'a3oTypOWHHBIE YCTAHOBKH - OOIIME MPUHIIHIIBI IEHCTBUSI.

40. ukn ¢ n306apHBIM MOJBOIOM Teruia (anuabaTHOE U U30TEPMUIECKOE CKATHUE).

41. MHoroctyneH4aToe ckaTie 1 MHOTOCTYIIEHUaThIi MOIBOJ Terlia.

42. ITuxJ1 ¢ M30XOPHBIM ITOJJBOAOM TeIlIa. 3aMKHYTHIE IIUKIIBI, pabodne Tena 3aMKHYTHIX cucteM [ TY.

43. TIpstmble 1 0OpaTHBIE NUKIBL. [TOHSITHE TOPSYEro W XOJIOAHOTO UCTOUYHHU-KA.

44. O6parumble nuKibl. CpeiHeTepMOJMHAMUYECKas TeMIepaTypa MOABOa U OTBOJA TEIUIA B LIUKJIE.

45. O6patuMble IIUKJIIbI, BHEIIHSS U BHYTPEHHsIsA HeoOpaTuMocTh. BuyTpennuit KITJ] rukia.

46. LleaTpobesxHbIi Kommpeccop. [TopurHeBsIe IBUTaTENN BHYTPEHHET0 CropaHus, 00Ine MPUHINIEI JedcTBrA. VHIuKaTopHas
JarpaMma.

47. LIuKJIBI C H30XOPHBIM, H300aPHBIM, CMEIIAHHBIM MO1BOAOM Tetuta. AHanu3 KI1J] nuKiIoB 1Mo cpeiHIM TeMIepaTypaM MmoIBoaa
M OTBOJIA TEILIA.

48. O6parnsrii 1uka Kaprao, xomogunsHsiil ko3ddunuent. CxeMa u UK BO3AYIIHOH XOJOIWIBHON YCTaHOBKH.

Paznen 4: OcHOBBI XUMUUECKOH TepMOIUHAMUKU. OCHOBBI TEPMOIMHAMUKHA HEOOPATUMBIX MPOLIECCOB.
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49. IiBa ciocoba pacdeTa TEPMOAUHAMHUECKHUX CBOMCTB TOMOT€HHBIX OMHAP-HBIX PACTBOPOB.
50. PactBopumocTb 1 30Ha HecMecuMOCcTH. OOBEeMHBIE U TEIUIOBBIC 3P (EKTHIPACTBOPEHHUSI.
51. KomOnHHpOBaHHBIE MTPOIECCHI (ANCTIILTALNS ¢ nediermarueii, pektu-dukanus). Pacaers! npomneccos mo auarpammam h-N u S
-N. 52. TepmoarHAMUYECKHE CBOMCTBA UCCOIMUPYIOMMX ra30B. CBOOOAHAS SHEPTHst U N300apHBIH NOTEHIHANL. XUMHYECKUIT
noteHmal. 53. YpaBHeHre MakcUMaibHOM paboTel [ n66ca-I'ensmroneia. Koncranra paBHoBecus: 1 MakCUMalbHas paboTa
peaknuy. 3aBUCUMOCTh KOHCTaHTBI PABHOBECHUS OT JABIECHHS U TEMIIEPATYPBI.
54. BnusiHre TeMmepaTypbl Ha CKOPOCTh XUMUYECKOH peakinu. AGconroTHas sHTponus. CTaHIapTHBIC 3HAYCHUS
TEepPMOAMHAMUYECKHUX (DYHKIIUI BEIECTB.

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEACTB

Bomnpocs! k 3auery.
DK3aMEeHAaIMOHHbIE BOIIPOCHL.

Komrmiekr KOHTPOJIbHBIX 3aIIaHPII71 10 BapuaHTaM.
Ortuer no nabopatopHoi padore.

7. YYHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAY JIS)

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, 3arnaBue W3narensctBo, | Kon-Bo On. agpec
JI1. | Kupunnux TexHuueckast TEpMOJAUHAMUKA: Mocksa: MOU, 15
1 |B.A, CpraeB | YueOHHK A7 By30B 2008
B.B.,
einamna
AE.
JI1. |HOupensman | Texandeckas TepMOAMHAMUKA: yaeOHOe | CaHKT- 1 https://e.lanbook.com/book/107965
2 [H.M. nocobue [etepOypr:
Jlann, 2018
JI1. | AmupxanoB | TexHndeckas TepMonuHamuKka: yaeonoe |Kaszans: 1 http://biblioclub.ru/index.php?
3 |4.T, mocobue Kazaucknit page=book&id=428258
AMUpXaHoB HAy4HO-
P. 1., HCCIIEI0BATENBCK
[leBuenko E. ui
n. TEXHOJIOTUYECKHU

1 YHUBEPCUTET
(KHUTY), 2014

7.1.2. JlonojHuTEIBHAS JIUTEPATypa

ABTOpBHI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI2. | AnekcannpoB | TepmoauHaMHUYECKHE OCHOBBI IIUKIIOB Mocksa: MOU, 15
1 |AA. TEIUIO3HEPreTUIECKUX YCTaHOBOK: 2004
VYueb. mocobue s By30B
JI2. | Kupunnun TexHuueckas TEpMOJANHAMHUKA: Mocksa: 36
2 |B.A., CpiueB | YueOHHUK DHeproaToMusia
BB, T, 1983
eitnpmun
AE.
JI2. | Kupunnun TexHuueckas TepMOAMHAMHUKA: Mockaa: 36
3 |B.A., CprueB |y4eOHUK Oneprus, 1974
BB,
ennamnn
A.E.
JI12. | 3yOapeB [IpakTukyM™m Mo TeXHUYECKOU Mockaa: 19
4 |B.H, TepMoaUHAMUKe: YuebHoe mocobue st | DHeproaroMusa
AJeKcaHIpOB | BY30B T, 1986
A.A., OxoTuH
B.C.
JI2. {PuBkun C.U., |TepmoauHaMuueckue cBoiicTBa Boasl 1 | Mocksa: 11
5 | AnekcanzapoB |BoasHoro napa: CpaBOYHUK DHeproaToMusaa
AA. T, 1984
JI2. | AnekcanapoB | TaGnuIbl TEMI0(GU3NISCKUX CBOMCTB Mocksa: MOU, 58
6 [AA, BOZIBI ¥ BOASHOTO napa: CrpaBOYHHUK 2003
I'puropres
B.A.
7.1.3. MeToauueckue pa3padoTKku
ABTODBI, 3ariaBue H3paTenbcTBo, Koi-Bo D11 azmpec




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI3. | DenseB A.A., | TeopeTuueckue OCHOBHI TEINIOTeXHUKU. | bpaTtck: Bpl'V, 148
1 | ®ensera B.H. | Tepmoaunamuka.: Metogudeckue 2009
yKa3aHUsA
JI3. | ®enseB A.A., | Teoperuueckue ocHOBBI TemnoTexHUKkU. | bparck: BpUU, 12
2 | ®ensesa B.H. | Texunueckas TepMOIMHAMUKA: 1998
Iporpamma, 3a1aHus © METOIUYCCKHE
yKa3aHUs
JI3. | ®enseB A.A. | TexHuueckasi TepMOJMHAMUKA: Bparck: bpU1U, 14
3 JlabopaTopHBIit IPaKTHKYM 1998
JI3. | DenseB A.A., | TepmonuHamuKa: 1ab0paTOpPHBIH Bbparck: bpI'TY, 19
4 | denseBa MIPAKTUKYM 2002
B.H., Bugun
10.B.
JI3. | ®ensera Tepmoaunamuka. MccnenoBanue Bparck: Bpl'VY, 31
5 |B.H., ®ensieB | npoieccoB BO BIAKHOM BO3IYyXe: 2009
AA. Meronuyeckue yka3aHus K
BBIITOJTHEHHIO TA00paTOpHOI paboTHI
JI3. [ JIarymkuna | Temnorexnuka. OnpeneneHue Bbparck: bpI'V, 93
6 [C.B. TEIUIOEMKOCTH BO3AyXa: Metonuueckue |2012
YKa3aHUs K BEITOJTHEHHIO
nabopaToOpHOM PabOThI
JI3. | ®enseB A.A., | TexHuueckas TepMOJAUHAMUKA. Bbparck: bpI'V, 51
7 |®ensesa B.H. | 3yueHne oCHOBHBIX METO/IOB U 2013
CPEACTB U3MEPECHUS XapaKTEPUCTUK
TEPMOJINHAMHYCCKIX CHCTEM:
METOAMYECKHE YKa3aHus 0
BBINOJIHEHHIO J1a0opaTopHOi paboThI
JI3. | ®enseBa TexHuueckas TepMOAHMHAMHUKA. Bparck: bpl'Y, 69
8 |B.H., ®enseB | M3yuenue mporecca aquadaTHOTO 2013
AA. HCTEUEHHUS ra3a CyKUBAIOIIEE COILIO:
METOIUYCCKHE YKa3aHU [0
BBIITOJTHEHHIO JTA00PaTOPHOiT paboTHI
JI3. | ®ensieB A.A., | TepmoauHamuka: 1a00paTOPHBIH Bbparck: BpI'TY, 1 http://ecat.brstu.ru/catalog/Yue6np1e %
9 | Densesa IIPAKTUKYM 2002 20u%20y4eoH0-MeToaIIecKIe Yo
B.H., Bunun 20nocobus/Ouepreruka20-%
10.B. 20Apromatuka/Denser%20A.A.%
20Tepmoauaamuka.2002.pdf
7.2. IlepeueHb pecypcoB HH(POPMALUOHHO-TEJICKOMMYHHKaIMOHHOM ceTu ""UnHTepHeT"
D1 | Uuadpopmanmonnas cuctema "EquHoe OKHO T0CTYyTA K
o0pa3zoBaTenbHBIM pecypcam”
7.3.1 IlepevyeHb MPOrpaMMHOro odecreveHust
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 | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level
7.3.1.4 | Adobe Reader
7.3.1.5 | Microsoft Windows (Win Pro 10)+
7.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | HamonasnsHas snekTponHas ondianoreka HOb
7.3.2.2 | VauBepcuterckas nuadopmamnuonnas cucrema POCCHUA (YUC POCCHA)
7.3.2.3
7.3.2.4 | Hayunas snextponHas 6ubnanoreka eLIBRARY.RU
7.3.2.5 | Uadopmanmonnas cucrema "EnuHoe OKHO JOCTyNa K oOpa3oBaTelbHBIM pecypcam”
7.3.2.6 | OnextponHas 6ubnmorexa bpI'yY
7.3.2.7 | OnexTpoHHBI KaTanor 6nbiarorexkn bpl'yY
7.3.2.8 | «YHHBepcuTeTckas OnbdanoTeka online»
7.3.2.9 | U3narenbcTBO "JIaHp" 3€KTPOHHO-OMOIHOTEYHAS CUCTEMA
7.3.2.1 | CnpaBouHo-nipaBoBas cuctema «Koncynbrant [Tnrocy
0




7.3.2.1 | UCC "Kogekc". MH(OpMAIIMOHHO-CIIPaBOYHAS CUCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHME JUCIUIIJIMHBI (MOY JIS)

1223 JlaGopatopust oOmeit ABTOMAaTH3UPOBAHHEIN CTEHA-TPEHAKEP «ABTOHOMHAsI CHCTEMa OTOILIeHUs», JlabopaTopHas
TEIIOTEXHUKH YCTaHOBKa JUISl U3YUESHUS TIPOLIECCOB BO BIAXKHOM BO3/yXe, YueOHas MeOelb.
JlaGopaTopHas ycTaHOBKa JUIsl M3yYeHUsI TEIUI00OMEHA PH Pa3INYHBIX PEKUMaX KHICHUS
xuakocty, JlabopaTopHasi ycTaHOBKA A1 M3y4YEHUsI TEIUI0OOMEHa U3JTydeHHEM,
JlaGoparopHas ycTaHOBKa JUIs HCCIIEOBAaHUS TeIUIONepeaad «Tpyoa B Tpyoe», CTeHa
«Omnpejenenne yaenbHOH TEIUIOEMKOCTH BO3/LyXa IIPH TIOCTOSTHHOM JIAaBJICHHH METOI0M
MPOTOKa», ABTOMaTH3UpOBaHHEIH KoMmbioTeps! Intel(P) Celer CPU 240 GHz/228 MB -3
mt.; Intel 2.6 GHz/RAM-512Mb, JIabopaTopHast yCTaHOBKa AJISI ONIPEIEIICHUS

K03 HIIeHTa TEIIO0Taul IPH CBOOOJHOM KOHBEKINH, JIabopaTopHas ycTaHOBKA ISt
omnpexeneHus TemioéMkoctr (P=const), YueOHnslit crenn «Onpexnenenne kodhpuieHTa
TEIJIONPOBOAHOCTH MeTaiay, CTeH 1abopaTopHbIH, YueOHO-eMOHCTPAIMOHHBIH
xomiuieke « TexHuueckas TepMogMHaMuKa. TeruioMaccooOMen.

1232 JlekuuoHHast ay AUTOPHS VYueGHas Mebenb

2201 yuTaIbHBIN 3a1 Nel VYueGHas Mebenb
Ob6opynoanue 10- ITK i5-2500/H67/4Gb (monutop TFT19 Samsung); mpuntep HP Laser
Jet P2055D

1104 JlaGopatopus YuebHas mebenb

TUIPOra30IMHAMUKHU Crenn ruapasnuueckuii TMOK-2, JlJabopaTopHasi ycTaHOBKa JUTS «OTpEICIICHIE
k03¢ uIFIeHTa BHYTPEHHETO TPEHHS BO3IyXa P Pa3HBIX TemIeparypax», CTeHn
«Typ6unay», komnsiotep Intel 2.6 GHz/RAM-512Mb, Ctenn «u3ydeHHe poneccoB
nopurHeBoro Kommpeccopa, Ctenn «HacocHast yctaHOBKay

1103 JlaGopatopust VYueGHast Mmebens

TEIJIOMAacCOOOMEHHBIX VYueGusblii creny «3ydenue xoxoaubHOro odopynoBanusy, Auctmmisarop [13-4-2,
MPOLECCOB H YCTAHOBOK VYcranoBka Juis onpeeaeHus GU3NKo-XUMHUYECKOH TeMiepaTypHoii aenpeccun, lkad
cymmieHbiid CHOJI-2,4, AspoarHaMuueckas ycraHoBka, [leus mydernbhas [IM-8,
CyumnbHbiii mkadg CHOJI 67/350,

Crenn «Onpenenenne K03 GUINEHTA TEIUNIOOTIAYH IIPH BEIHYKICHHOH KOHBEKLIUH
BO3yXa»

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHHUIO JUCHUIIJIMHBI (MOAYJIA)

Jucuuminaa TeXHU4YecKast TepMOIMHAMUKa HalpaBJIeHa Ha IOJIy4eHHE 3HaHUH 0 (DyH/IaMEHTAIbHBIX 3aKOHAX OCYIIECTBICHUS
TEIUIOBBIX IIPOLIECCOB, TEPMOJMHAMUUECKUX METOAAX aHAIN3a 3aMKHYTBIX U Pa30MKHYTBIX TEINIOTEXHUYECKUX IIPOLIECCOB PA3HOTO
Ha3HA4YeHHs U BBEIPaOOTAaTh MPAKTUUCCKHUE HABBIKU OTPEIeICHUS TEPMOINHAMUYECKIX XapaKTEPUCTUK IIPOIECCOB C OJHO-
JBYX(ha3HBIMH paOOYNMH TEJIAMH ¥ TEIUIOHOCHTENISIMH IIOCTOSIHHOTO ¥ IEPEMEHHOT0 COCTAaBa.
N3yuenne AMCUUIIMHBI TEXHUYECKAs TEPMOJMHAMUKA [IPEyCMaTPUBAET:

JIeKIINH,

nabopaTopHble paboOTHI,

MpPaKTHYECKUE PabOTBHI,

KOHTPOJIBHYIO paboTy,

CaMOCTOATENBbHY0 PaboTy, 3auer,

9K3aMeEH.
B xozne ocBoenus pazaena 1 «IlepBblii 1 BTOpoi 3aKOH TEPMOJIMHAMUKIY» CTYJEHTHI JOJKHBI YSICHUTh: IIOHATHS TEXHUUECKOH
TEPMOJUHAMUKH KaK TEOPETUUYECKON OCHOBBI TEILNIOIHEPIeTUKU U IPEAMETa, TEPMOJIUHAMUYECKOMN CUCTEMBI, TEIII0BOTO
PaBHOBECHS, OKPY’KaIOLIEH CpeJibl, TOTHOTO U HEMOIHOTo AU (hepeHIINanoB, SHTAIBINHN, UACAIBHOTO Ta3a, TEMI0ThI, PaboTHL,
TETIOEMKOCTH, BEYHOTO ABUTATEIIS IEPBOTO POJIA; pa3odpaTh METObI TEPMOJUHAMIKH, TAPAMETPBI COCTOSIHUS 1 ypaBHEHHE
COCTOSIHUS, IIEPBBII 3aKOH TEPMOJANHAMUKHY, aHAJTUTUYECKOE BEIPA)KEHUE [IEPBOTO 3aKOHA TEPMOJUHAMUKU Y€PE3 SHTAJIBIIUIO,
TEepPMHUYECKOE YPABHCHUE COCTOSHHUS HEATbHOTO ra3a U 03HAKOMUTBCSA (OPMYITHPOBKOHN NEPBOT0 3aKOHA TEPMOAUHAMUKH U
OCHOBHBIMH TEPMOJUHAMHYECKUMH IPOLECCAMU HEATbHBIX I'a30B; MOHATUS 0OPAaTHMBIX U HEOOPATUMBIX MPOILIECCOB,
tepmudeckoro KI1JI n xonoannsHoTro K03 dumnmenTa, mpsMbIX H 00paTHBIX [IUKIIOB, SHTPOIHH; pa3o0paTs GOpMYITHPOBKY
BTOPOI'0O 3aKOHA, TeP-MOJUHAMUYECKUE LIMKIIbL, IKUKI KapHo u ero Tepmuueckuii KII, Teopemy KapHo u u3yuuts
TepMoanHaMHu4eckue HUKIbl B T,S — nquarpamme, 00paTUMOCTD U POU3BOACTBO PabOTHI, SHTPONUKUHBINA MeTon, meto KI1/I.
B xone ocBoenus paznena 2 «PeanbHble rassl. JIpoccennpoBanue. Mcreuenne» cTyJeHTBI JOKHBI YSICHUTD CIAEAYIOIIUE MOHSITHUS:
TOMOTEHHBIE ¥ TeTepOTeHHBIE CHCTEMBI, CTaOMIIBHOE, JJAOMIFHOE W METacTaOMIIbHOE COCTOSIHUS, 3aKPBITHIE H OTKPHITHIE CHCTEMEI,
U3y4YUTh TEPMOAMHAMUYECKHE YCIOBUS PaBHOBECHS, XapaKTepUCTHIeCKUe (DyHKIIMH U UX B3aHMOCBSA3b MEXIy HUMH U pa3o0parh
XMMHYECKUH MOTEHIIUA U €T0 CBOMCTBA AJIsl XapaKTEPUCTUKH OTKPHITHIX CUCTEM; TapooOpa3oBaHKe, CTIaPEHHE, KUIIEHUE,
KOHJICHCAIU, CYyOIMMAanys, ecyOIMMaIist, HaChIIICHHAS KUKOCTb, BIAKHBIHN Hap, CyX0i HACHIIIEHHBIA Iap, IeperpeThi map,
CTEIEeHb CYyXOCTH; U3Y4IHUTh 3aKOH J{aIbTOHA M CIIOCOOBI 3a1aHNS COCTaBa CMECH, YPABHEHHE COCTOSHHS CMECH UJICaIbHBIX I'a30B,;
pa300paTh OCHOBHBIE MOHATHS BIAXKHOTO BO3/yXa , IPOIIECCHI BO BIAXXHOM Bo31yxe U paboty ¢ H, d - auarpammoii; ycnosus
TEpMOJUHAMUYECKON yCTOHYMBOCTH, yCTOHINBOCTE (ha3, ycioBust (ha3oBoro paBHOBecus, npaBuio ¢as ['nb6ca, pazosble
HepexoIbl IEPBOT0 U BTOPOTo poxa, (azossie P, T — muarpammel, ypasHenue Knanelipona-Knaysuyca, dpa3oBsie mepexosl,
n300pakeHre KPUBBIX (Pa30BBIX paBHOBECHH ABYX U Tpexda3Hblx obnacteit B P-V; T-V; T-S muarpammax, monsTtue nByxdasHoit
CUCTEMBI U U3y4UTh YpaBHeHUE Ban-nep-Baanbca, P,V,P - 3aBucuMocT peanbHbIX ra3oB; ocodeHHoctu P-V - quarpammsl
BOJISTHOTO TIapa, IIOHATHS yAeIBHOTO 00beMa, SHTAIBINHN, SHTPOIIMHI BOJIBI, BIAKHOTO, CYXOT0, HACKIIIICHHOTO U IIEPErpeToro mnapa;
W3Y4IHUTH TaOIHIBI TEPMOJUMHAMUIECKIX CBOMCTB BOJBI M BOJSHOTO Tapa, T-S; h-S -anarpaMmel BoJs! B BOJASHOTO Tapa, TOHATHE
JpOCCETHPOBAHUS U IIPOLECCHI APOCCENUPOBAHUS, TIOHATHE SKCEPIUU U MOTEPH IKCEPrUHU B IIpoliecce afuadaTHOTO PACIIUPEHUS U
HPH APOCCEIMPOBAHNUH, PACcUET IIPOIECCa IPOCCEINPOBAHUS BOJSHOTO ITapa B h,S — 1narpaMmMe ¥ OCHOBHBIC yPaBHEHHS HCTCUCHHUSI.




B xone ocBoenus pasnena 3 «TennocunoBbie U XOTOAUIBHBIE UKIBD) CTYACHTHI OJDKHBI YSCHUTD: IIUKI PeHKHHA, ITUKII C
HACBILIIEHHBIM TTApOM, npejacTaBieHue nukia B P,V u T,S - quarpammax, UK ¢ ieperpeTsiM napoM, npeacrasieHusiii B P,V u T,S
— IUarpamMMax, aHaJIi3 IUKJIOB ¢ HACHIICHHBIM 1 IIePerpeThIM IapoM; aHAIN3 IIMKIa PeHKHHA ¢ y4eTOM HeOOpaTHMBIX MOTEPh,
KIII napoTypOuHHOIT yCTaHOBKH, peTeHEPAaTHBHBIC IUKIIBI, CXEMY PEreHepaTHBHOTO MOAOTPEBa ¢ OTBOAOM MHapa, H300paxeHue
uukna B T,S — auarpamme, nonsitue repmudeckoro KI1J[ perenepaTHBHOTO LMK, OCHOBBI TEIUIO(QUKALNN, OMHAPHBIN LUK U €T0
KII, cxemy ounapuoii [TTY, maporazossie 1ukiiel 1 ux Tepmudeckuii KITJ1, mukisl ADC; noHsTHE Ta30TypOMHHOR YCTAHOBKH |
00IIMe IPUHIUITEI EHCTBUS, U3yYUTh BCe OCHOBHBIE UKLl [ TY; IpsiMbIe 1 0OpaTHBIE IIUKIIBI, TIOHATHE TOPSIETo U XOJIOIXHOTO
UCTOYHMKA, IPUHIUI IPUMEHEHUS MHOTOCTYTIEHUaTOro KoMmpeccopa u nzobpaxenue B P,V u T,S - quarpamMmax npomeccos B
KOMIIpECCOpE, MOHATHS IEHTPOOSKHOTO KOMIIPECCOpa, HOPIIHEBOIO IBUTaTENsl BHYTPEHHETO CIrOPAHUs M €TI0 OOIIHE IPUHIIUIIBI
JIEWCTBHS, TSPMOANHAMUYECKIE CBOMCTBA pab0dNX TeJl HapOKOMIIPECCHOHHBIX XOJIOAMIBHBIX YCTAHOBOK, CXeMY, IIUKI U
XOJIOMIBHBIA KO (PHUIINESHT TapOKOMIIPECCHOHHOHN YCTaHOBKH, CXeMY U MIPHUHIIMI paboTH a0COPOIMOHHON YCTAHOBKH, ITUKII
TEMJIOBOI0 HAacoca TEPMOTPAHC(HOPMATOpa; IKCEPTHIO Kak Mepy pabOTOCTIOCOOHOCTH, TOTOKA U TEIa M HEMOBIKHOTO Paboyuero
Tena, skceprerndeckuii KI1JI, sxceprernuecknii Mmerox pacdera noreps, popmyity I'ton-CTomoibl, TOHATHS S9KCEPIHU U aHEPTHH.
B xone ocBoerns paznena 4 «OCHOBBI XUMHYECKOH TepMOAHHAMUKH; OCHOBBI TEPMOAWHAMUKHI HEOOPATUMBIX ITPOIIECCOBY
CTYZAEHTHI JOJDKHBI YSCHUTB: JBa CII0cOo0a pacdeTa TePMOJMHAMHYECKUX CBOIICTB TOMOT€HHBIX OMHAPHBIX PACTBOPOB, IIOHATHE
PAacTBOPUMOCTH U 30HBI HECMECUMOCTH; H3yYUTh 00OBEMHBIC U TEILIOBBIE 3 (EKTHI paCTBOPEHUSL, TPABUIO CMELICHUS U NPSIMYIO
cmenreHus, Gazossie quarpamMmsl T-N, P-N u P, T, moHATHE a3€0TPOITHBIX pacTBOPOB; 03HAKOMUTHCS C MOHATHEM K03 GHINEHTOB
AKTHBHOCTH KOMIIOHEHTOB U HcCIenoBath mocrpoerue h-N u S-N - quarpaMm pacTBopa, a Takxke TePMOJUHAMHYESCKUE U
KOMOHMHUPOBaHHbIE MPOIECCH U PACCMOTPETh NEPBBIIl U BTOPOH 3aKOH TEPMOIUHAMHUKH B TEPMOXHMHUH.

I[Ipu moAroTOBKE K 3K3aMEHY PEKOMEH/yeTCs 0C000€ BHUMaHHUE YACIUTH CIIEAYIOIINM BOIIPOCaM: TEXHUUYECKast TEPMOANHAMHUKA,
TEepPMOAWHAMUYECKAs CHCTEMA, IOHATHE TETIOTHI, IOHATHE PaOOThI, TIOHATHE TEIUIOEMKOCTH, BEUHBIH ABUTATEIh IEPBOTO POA,
HapaMeTpsl COCTOSHHS U ypaBHEHHE COCTOSHHUS, TIEPBbIH 3aKOH TePMOAMHAMUKY, TEPMUYIECKOE YPaBHEHHE COCTOSIHUS UACAIBHOTO
rasa, OCHOBHBIC TEPMOJMHAMHYECKHE IIPOLIECCHI HCabHBIX Ta30B; 00OpaTUMbIE U HeoOpaTHMbIe npoueccsl, Tepmuueckuit KITJ u
XOJIOIMITBHBIH KO3 (GHUITUESHT, TOHITHE YHTponnH, KT KapHo u ero tepmudeckuit KI1/1, repmoanaamMudeckue mukis! B T,S —
JFiarpaMMe; TOMOTEHHBIE F TeTePOT€HHbBIE CHCTEMBI, 3aKPBITHIC U OTKPHITHIE CHCTEMBI; TIOHATHS Tapo0oOpa30BaHUs, HCIIAPEHHS,
KUIEHUs, KOHACHCAINH, CyOIuMaIuy, JecyOnuManuy, HaChIIEHHON KUIKOCTH BIaXHOTO Mapa, CyXOro HaCHIIEHHOT o napa,
HEepEerperToro Iapa, CTEIeHb CyXOCTH, YPaBHEHHE COCTOSHHS CMECH HJICAIbHBIX ra3oB, H, d — ntuarpamma u mocTpoeHue Iponeccos;
YCIIOBHSI TEPMOANHAMHUYECCKOH yCTOHYHNBOCTH, YCTOHYHNBOCTH (a3, yCIOBHS (ha30BOTO PABHOBECHS, H300paKeHNE KPUBHIX (ha30BBIX
paBHOBecCHH ABYX U TpexdasHbIx obnacreil B P-V; T-V; T-S nuarpammax, ocobenHoctu P-V - nuarpaMMsl BOASHOTO Hapa,
HOHATHE yJenbHOro 00beMa, T-S; h-S -nmuarpamMmMel Bozbl M BOASHOTO 1apa; HOHATHE JPOCCEIUPOBAHUS M HPOLIECCHI
JPOCCETMPOBAHMS, TOHATHE SKCEPTUH; ITUKI PeHKIHA, cXeMa pereHepaTHBHOTO MOAOTPEBa ¢ OTBOAOM Hapa, OMHAPHBIN UK U €ro
KII, cxema 6mHapHoit [ITY, moHsATHE ra30TYpOMHHOMN YCTAaHOBKH M OOIIME IPUHIUIEI IeHCTBUS, IPSAMBIe ¥ 0OpaTHbIE IIUKJIH,
HIPUHLUT IPUMEHEHUS] MHOTOCTYIIEHYaToOro KoMmpeccopa u uzobpaxenue B P,V u T,S - quarpaMmax mpoueccoB B KOMIIpeccope,
TEpMOJMHAMUUYECKUE CBOWCTBA PA00OUYMX TEN APOKOMIIPECCHOHHBIX XOJIOAMIBHBIX YCTAHOBOK, UK U XOJIOAMIBHBIN
K03(GUIMEHT MapOKOMIIPECCHOHHON YCTaHOBKH, CXeMa M MIPUHINI PaboThl aOCOPOIIMOHHON YCTaHOBKH, OHATHS SKCEPTUH 1
aHeprHH, IOHATHE PACTBOPUMOCTH U 30HBI HECMECHMOCTH; TEPMOJHHAMUYIECKHE U KOMOMHUPOBAHHBIE MPOLECCHI, IEPBBIN U
BTOPOI 3aKOH TEPMOJUHAMUKU B TEPMOXUMHUHU.

B nponecce npoBeaeHUs NPaKTUUECKUX 3aHATUN IPOUCXOAUT 3aKPEIUICHUE 3HAHUM O CUCTeMaX €AMHUL] U3MEPEHUs], IEPEBOIHBIX
COOTHOILEHUSIX, CBOMCTBAX BOJBI U BOJSHOIO Napa. 3aKpeIyieHue MOHIATUM O IapaMeTpax COCTOSIHUS, TEIUIOEMKOCTH, SHTAJIBIIUY U
BHYTpPEHHEH SHepruu ra3os, IepPBOM 3aKOHE TEPMOANHAMUKH, TEIUIOTHI, pabOTHI, U3MEHEHHsI BHYTPEHHEN 3HEpruuy,
TEpPMOAMHAMUYECKHX MTPOLIECCaX, BTOPOM 3aKOHE TepMOIUHAaMHKH, nukie KapHo n ero repmuueckom KITJI, peanbHbIx rasax,
BIIAXKHOTO BO3/yXa, IPOCCETMPOBAHNY I'a30B U ITAPOB, IIUKIIAX MapOTypONHHBIX yCTAHOBOK, KOMOMHHUPOBAHHBIX ITAPONIAPOBEIX H
Mapora3oBbIX IUKJIAX, IMKIAX Fa30TypOUHHBIX YCTAaHOBOK, CXXATHH Ta3a B KOMIIPECCOpPE U NUKIAX ABUTaTeNed BHYTPEHHETO
cropanus [lomydeHue 3HaHUH NOCTPOEHHE MPOLECCOB M3MEHEHUS COCTOSTHUSA BoAsHOro napa u Boasl B H-S u T-S - nuarpammax u
MIOCTPOCHHE MTPOIIECCOB BO BIaXKHOM Bo3ayxe B H-d — muarpamme.

B nponecce npoBeneHns 1a00paTOPHBIX PabOT MPOUCXOAUT (GOPMHUPOBAHNE YMEHHH M HABBI-KOB PeaNn3alii PeACTaBIeHUI 00
9KCIIEPUMEHTAIIBHOM OIPEAEIEeHIH Ta30BOH IOCTOSIHHOM BIaXXHOTO BO3/yXa; OCHOBHBIX METOJAaX U CPEACTBAX U3MEPEHUS
XapaKTEPUCTUK TEPMOJUHAMUYECKUX CUCTEM; SKCIIEPUMEHTAIIBHOM OIPEAEIEHHH TEIULIOEMKOCTH BO3/yXa; MpoLieccax U
oIpezielIeHNH OCHOBHBIX ITapaMeTPOB BO BIAXHOM BO3AyXe U paboTsl ¢ H-d muarpammoii; onpemeieHii 0c-HOBHBIX ITapaMeTpoB
IIUKJIOB TTAPOTYPOUHHBIX YCTAaHOBOK U IpeAcTaBiIeHun Iukiaa B P,V u T,S — muarpammax; ucciie10BaHuUs MPOLECCOB CHKATUS
BO3/lyXa B MOPIIHEBOM KOMITPECCOPE U O COCTaBICHUE TEMIOBOro Oananca GpeoHOBOH XOMOUIBHON MaIIUHb/

Paborta ¢ uTepaTypoii SBIAETCA BaXHEHIINM 3JIECMEHTOM B ITOJYYEHHUH 3HAHUH 10 muciuiuinHe. [Ipexae Bcero, HE0OX0MMO
BOCIIOJIb30BaThCsl CIIUCKOM PEKOMEHyEMOM 10 JaHHOW AUCLUILIUHE JIUTEPATYpoil. JIONOIHUTENIbHBIE CBEACHUS 110 U3yYaeMbIM
TeMaM MO’KHO HaliTW B nepuoandeckoi nedatu u Miarepuere.




