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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

21

TpedoBaHus K NpeABAPUTEIHLHOI MOATOTOBKE 00y4aK0IErocsi:

2.1.1

dusuka

2.1.2

BBeI[eHI/Ie B CIICHUAJIbHOCTh

2.13

rPIZ[pOFaBOZ[I/IHaMI/IKa

2.14

VYuebHast (03HAKOMHTENbHAS) IPAKTHKA

2.1.5

Maremaruka

2.1.6

Xumus

2.2

JMCHUIUIMHBI U PAKTUKH, I KOTOPBIX OCBOEHHE TAHHON JUCHHMILUIMHBI (MOYJ15) HEOOX0AMMO KaK
npeallecTBYOLIee:

2.2.1

IIpown3BonacTBeHHAS (TEXHOJIIOTHYECKAS) IPAKTHKA

222

TemnomaccooOMeH

223

Harnerarenu u TemioBbie JBUTAaTCIIN

224

DUBNKO-XUMHIESCKUE OCHOBBI TOPCHUA U TOILIMBO

225

OHeprocOepexeHne B TEIUIOIHEPTETUKE U TEIUIOTEXHOIOTHH

226

HcTouHuKY TemTocHa0KeHs

227

KotenbHble ycTaHOBKH U ApOT€HEPATOPHI

228

IIpownsBoxacTBeHHAs (FKCILTyaTaI[MOHHAS) IIPaKTHKA

229

DHeprobanaHChl PEPUITHN

2.2.10

OxpaHa TpyJa B TEIUIOPHEPIeTUKE

22.11

9KcnnyaTaum{ TCIVIOOHEPI€TUYCCKUX YCTAHOBOK U CUCTEM

2.2.12

OxpaHa OKpyXKaroliei cpesl Ipu paboTe TEII03HEPreTHIECKUX 0OBEKTOB

2.2.13

[IpownsBoncTBeHHAs (MIPEAIUIUIOMHAS ) TIPAKTHKA

2.2.14

TemnomaccooOMeHHOE 000pyI0BaHUE MPEANPUATHH

2.2.15

TexHomoruuecKre YHEProHOCUTENHN IPEATIPUATUI

2.2.16

CucreMbl TEMIOCHAOKEHHS

2.2.17

INoaroroBka K Mpomeaype 3alIUTHl U 3aIIUTa BBITYCKHOW KBATM(HUKAIIIOHHON pabOTHI

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA IUCITUITIJIMHBI

(MOJYJIST)

YK-1:

Crnioco0eH 0oCcylecTBIAATH NOUCK, KPUTHYECKHI aHAJIN3 M CMHTe3 HHGOpPMAaLMH, IPUMEHSTh CHCTEeMHBbII MOAX0/ 1JIs1
peleHus MOCTABJEHHBIX 3a/1a4

Wumukarop 1 | YK-1.1. Bemonaser nouck HeoOxoauMoi nHGopMariy, € KpUTHIEeCKIH aHaInu3 B CHHTE3 HH()OPMAITHH,

NIOJlyYECHHOM M3 Pa3HbIX UCTOYHUKOB.

Hunukarop 2 | YK-1.2. Mcnonb3yeT CHCTEMHBIIN MOIXO JJIs PEIISHUS MOCTABICHHBIX 3a/1ay.

OIIK-3: CnocodeH 1eMOHCTPHPOBATHL MPUMEHEHHe OCHOBHBIX CIIOCO00B MO/Iy4YeHHs, Peo0pa3oBaHusl, TPAHCIOPTA U

HCIOJb30BaAHMUSA TEIVIOTHI B TCIVIOTEXHUYCCKUX YCTAHOBKAX H CUCTEMax

Wunukarop 1 [ OIIK-3.4. JleMOHCTpHpYeT HOHMMaHKHE OCHOBHBIX 3aKOHOB TEPMOANHAMUKH U TEPMOANHAMUYECKHX COOTHOIICHHH.

Wnpukarop 2 | OIIK-3.5. [Ipumensier 3HaHUS OCHOB TEPMOJWHAMUKHU JJISI pACUETOB TEPMOAMHAMHYECKUX MPOLECCOB, IIUKIOB U MX

MoKa3aTeseH.

B pe3yabTaTe ocBOeHHSI THCHHILIHHBI 00yYaI0IINiiCsI TOLKEH
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3HaTh:

3.1.1

Hcrounuku uHbOpMaImu Uit caMoo0pa30BaHHs B paMKaxX BRIOPAHHOTO HAPABIICHUS; 3aKOHBI COXPAHEHHUS U
IPEeBPALECHNS SHEPTUH IPIMEHUTEIILHO K CHCTEMaM IIepe/iadll U TpaHC()OPMaIUH TEIUIOTHI, KaJIOPUUECKUE U IIEPEHOCHBIE
CBOHCTBA BEIIECTB MPUMEHHUTENHHO K pabOYHNM TeJIaM TEeIUIOBBIX MAIINH U TEIUIOHOCUTEINSIM; TEPMOANHAMUIECKHE
IIPOLIECCHI ¥ LUKIIBI IPeoOpa30BaHUs SHEPTUH, IPOTEKAIOIINE B TEIUIOTEXHMYECKUX YCTAHOBKAX.

3.2

YMmerb:




3.2.1 | opraHH30BaTh MPOIIECC CaMOOOPa30BaHNUS; IPUMEHATH METOIBI H CPEICTBA CAMOOPTAaHHU3AINH B CAMOOOPa30BaHUS,
TEPMOAMHAMMYECKHH aHaJIN3 LHUKJIOB TEIJIOBBIX MAIHH C LIEJIbI0 ONTUMHU3AIMN UX Pa00UYHX XapaKTEepPUCTHUK U
makcumm3aran KITJT.

3.3 | Biagers:

3.3.1 | MeTogaMH caMOOpraHU3alMy; HaBbIKAMH IPUMEHEHHUS CPEACTB CaMO00pa30BaHus U CAaMOOPTaHU3alUU B
podecCHOHANBHOI eI TeTFHOCTH; OCHOBAMH TSPMOIMHAMHYECKOT0 aHaIn3a pabovYHX MPOLECCOB B TEIUIOBBIX MAIIHHAX,
OTIpeJIeTICHHUS TapaMeTPOB MX pabOTHI, TEIIIOBOH 3((EKTUBHOCTH.

4. CTPYKTYPA U COAEP)XAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanmue pasnesnoB u | Cemectp / | Yacos | Komneren- | Jluteparypa | Unre | IIpumeuanue
3aHATHA | 3aHATHSA TeM Kype 10701 PAaKT.
Paznen | Pa3pes 1. IlepBblii 3aKkoH U

BTOPOIi 3aKOH
TePMOIUHAMHUKH

1.1 Jlex Texauueckas TepMOAMHAMUKA 3 1 VK-1 OIIK- JI1.1 JI1.2 0,25 Jlexnus-
KaK TeOpeTU4eCKas OCHOBA 3 JI1.3J12.1 6ecena YK-
TerosHepreTku. [Ipeamer u JI2.2J12.3 1.1, YK-1.2,
METOJ| TEPMOIMHAMUKH. J12.4 J12.5 OIIK-3.4,
TepmoanHamMuueckas cuctema JI12.6J13.1 OIIK-3.5
1 OKpY’KaroIas cpea. JI3.2JI3.3
PaBHOBeCHBIE 1 JI3.4 JI3.5
HEPaBHOBECHBIE COCTOSHMUSL. JI3.6 JI3.7
ITapameTpsl JI3.8 JI3.9
COCTOSIHUS. Y paBHEHHUE 21
COCTOSTHHS,
TepPMOIMHAMUYECKAs

noBepxHocTh. [lonsATue
TEMJIOBOTO paBHOBECHS,
MIEePBBINA 3aKOH
TepMmoauHaMuKu. IToTeHIamst
U KOOPAUHATBHI
TEPMOANHAMUYECKUX
B3auMoeiicteuil. Temneparypa
, 3HTponus. IlepBrlil 3aKk0H
TEPMOJMHAMUKY KaK 3aKOH
coxpaHeHus 3Hepruu. Tennora,
onbIT KOy,
9KBUBAJIEHTHOCTH T€- TIOTHI U
paboTs. COOTHOIICHUS MEXITY
eIUHUIIAMHU pabOTHI U TEIUIa.
Pabota pacumpenus Kak
(byHKIUs Iporecca.
BHyTpeHHSs 3HEPTUsA KaKk
¢bynukma cocrostHus. [lonsTHE
MOJHOTO ¥ HETIOTHOTO

T QepeHIInAIOB.
AHanuTHUecKOoe BhIpaKeHHE
MEpBOro 3aKOHA
TEPMOJMHAMUKH Yepe3
BHYTPEHHIOIO SHEPTUIO.
DopMyIUPOBKYU NIEPBOrO
3aKOHA TEPMOJMHAMUKH.
Termnora xak QyHKIHS
npouecca. Beunslit nBurarens
[IEPBOTO poJa. DHTAIBIHUS KaK
(YHKIUS COCTOSTHUSL.
AHaJIUTUYECKOE BBIPAKEHUE
IIEPBOTO 3aKOHA
TEePMOJMHAMUKY Yepe3
SHTAJIBIIHIO.




1.2 Jlex TlonsTue uaeanabHOrO rasa. 0,5 VYK-1 OIIK- JI1.1J11.2 0
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 0,5 [ VYK-1OIIK- | JI1.1J1.2 0,25 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, 2 VYK-1 OIIK- | JIL.1JI1.2 1 IIpenonaBate
[IePEBOJIHBIC COOTHOIICHMS. 3 JI1.3J12.1 JIb 3HAKOMUT
ITapameTpsl cocTOSHUSL. J12.2J12.3 o0yyJaromuxc
VYpaBHeHHE COCTOSHUS J12.4 J12.5 51 C IOPSAKOM
HUAealIbHOrO ra3a. J12.6J13.1 BBITIOJIHEHUS
TennoeMKoCTh, SHTAIBIINS U JI3.2 JI13.3 3aJIaHMS,
BHYTPEHHSIS SHEPTHsI Fa30B B JI3.4 JI3.5 HaOmoaeT 3a
HACAIbHOM COCTOSIHUH. JI3.6 JI3.7 BBITIOJIHEHUE
[Tepasiii 3akoH JI3.8 JI3.9 M U TIpU
TEPMOJNHAMUKH, OIIPEIEICHUE 91 HeoOXoxmmMoc
KOJIMYECTBA TEIUIOTHI, PabOTHI, ™
HW3MCHCHHSI BHYTPCHHEH KOppEKTHpye
sHeprud. TepMoAnHaAMUYECKHE T paboty
MIPOIIECCH: N30XOPHBIH, 00yJaronmxc
1300apHBIA, H30TEPMUIECKUH, s YK-1.1, YK
a7MabaTHBIN, MTOJUTPOITHBIH. -1.2, OIIK-

3.4, OIIK-3.5

1.5 J1a6 OrpeneneHue ra3oBou 4 VK-1 OIIK- | JI1.1 JI1.2 0 YK-1.1, VK-
[IOCTOSIHHOM BJIQ)KHOT'O 3 JI1.3J12.1 1.2, OIIK-3.4,
BO3lyXa J12.2 J12.3 OIIK-3.5

J12.4 J12.5

J12.6J13.1

JI3.2J13.3

JI3.4 J13.5

JI3.6 J13.7

JI3.8 J13.9
31

1.6 JIa6 N3yueHre 0OCHOBHBIX METOJIOB 2 VK-1 OIIK- | JI1.1 JI1.2 0 YK-1.1, VK-
U CPENICTB U3MEPEHUS 3 JI1.3J12.1 1.2, OIIK-3.4,
XapaKTepUCTUK J2.2J12.3 OIIK-3.5
TEPMOJANHAMHYECKHX CUCTEM. J12.4 J12.5
OrnipenienieHre TerI0eMKOCTH JI2.6J13.1
BO3/YyXa. JI3.2J13.3

J13.4 J13.5

JI3.6 J13.7

JI3.8 J13.9
21

1.7 IIp Bropoii 3akon 1 VK-1 OIIK- | JIL.1JI1.2 0,5 [IpenonaBate
TepMoIMHaMUKU. M3MeHeHne 3 JI1.3J12.1 JIb 3HAKOMUT
SHTPOIINH B J12.2712.3 o0yyJaromuxc
TEPMOJUHAMAYECKUX J12.4 JI2.5 51 C IOPSAKOM
mponeccax. T-S - quarpamma. J12.6J13.1 BBITIOJIHEHUS
Hukn KapHo, ero repmMudeckuii JI3.2J13.3 3a/1aHusl,
KIIQ JI3.4 JI3.5 HaOIIoMaeT 3a

JI3.6 JI3.7 BBITIOJTHEHUE
JI3.8 JI3.9 M U TIpU
21 HE00XO0TUMOC
TH
KOppEKTHpye
T paboty
00yJaronmxc
s YK-1.1, YK
-1.2, OIIK-
3.4, OIIK-3.5
1.8 Kontp.pa 0,25 | YK-1 OIIK- | JI1.1J11.2 0 VK-1.1, VK-
6. 3 JI1.3712.1 1.2, OIIK-3.4,
J12.2712.3 OIIK-3.5
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7
JI3.8 J13.9

o1




1.9 Cp 50 | VK-1OIIK- | JI1.1J11.2 0 YK-1.1, VK-
3 JI1.3J12.1 1.2, OTIK-3.4,
J12.2J12.3 OIIK-3.5
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8 J13.9
€|
1.10 DK3aMeH 2 0 VK-1.1, VK-
1.2, OIIK-3.4,
OIIK-3.5
Pasgen | Pasgen 2. PeajbHble ra3bl.
JpoccenupoBanue.
Hcreyenne.

2.1 Jlex I'oMoreHHbIe U reTeporeHHbIE 0,5 | YK-1OIIK- | JI1.1J11.2 0,25 Jlexuus-
cucremsl. [lonarue 3 JI1.3J12.1 oecena YK-
CTaOWIIBHOTO, JIAOWIHLHOTO J12.2 J12.3 1.1, YK-1.2,
METacTaOUILHOTO COCTOSHUH. J12.4 J12.5 OIIK-3.4,
TepMoauHaMu4ecKue yCIOBH JI2.6J13.1 OIIK-3.5
PaBHOBECHS TPH Pa3IUYHBIX JI3.2J13.3
YCJIOBUSAX B3aUMOJICHCTBUI JI3.4 J13.5
CHCTEMBI C OKpY KaroIen JI3.6 JI3.7
cpenoil. XapakTepucTUYeCKUe JI3.8 JI3.9
(GYHKIMH U B3aMOCBS3b 91
MEXTy HUMH. 3aKpBIThIE H
OTKPBITHIC CHCTEMBI,

XMMHUYECKHH IMOTEHIIHAI H €TO
CBOWCTBA JUISl XapaKTEPUCTUKH
OTKPBITBIX CUCTEM.

2.2 Jlex OCHOBHBIE TIOHSTHS U 1 VK-1 OIIK- | JIL.1JI1.2 0,125 Jlexuus-
ONpe/IeIICHUS 3 JI1.3J12.1 becena YK-
(mapoobpaszoBaHue, UcapeHue, J12.2J12.3 1.1, YK-1.2,
KUTIEHNe, KOHCHC AU, J12.4 J12.5 OI1K-3.4,
cyOnumarns, aecyOnumarius). J12.6J13.1 OIIK-3.5
Hacspimennas ;KuaKoCTh, JI3.2 JI3.3
BIIAJKHBIU 1ap, CyXoi J13.4 JI3.5
HACBIIIEHHBIH Map, IeperpeThii JI3.6 JI3.7
rap, CTENeHb CyXOCTH. 3aKOH JI3.8 JI3.9
JlabToHa, CrIocoObl 3aaHHiA 21

cocraBa CMeCH. Y paBHEHUE
COCTOSIHUSI CMECH HJI€ATbHBIX
ra3oB. CpeqHsisi MOJIEKYJIsIpHast
Macca ra3oBoii CMeCH.
BrniaxHslit BO34yX - OCHOBHBIE
noHsTHs. Braroconepikanue,
a0COoIOTHAS ¥ OTHOCHTEIIBHAS
BII&KHOCTD, CTEIICHb
HACBIIIEHUS, TOYKA POCHI.
OHTaNBIHS BIAXHOTO BO3yXa.
Temmneparypa MOKpOro
TepMoMeTpa, icuxpometp. H, d
- Marpamma, rpoiecchl BO
BJIQYKHOM BO3ZYyXe€.




2.3 Jlex VYcnoBusa TepMOIMHAMHYECKOM VYK-1 OIIK- JI1.1J11.2 0,125 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 0,125 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

0,25

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 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
Bnaxusiit Bo3nyx. H-d - JI3.6 JI3.7 BBITIOJIHEHUE
Jarpamma BIJIaKHOTO BO3/yXa, JI3.8 JI3.9 M U TIpU
IIPOLIECCHI BO BIAXKHOM 91 HeoOXoxmmMoc
BO3IYyXE. TH

KOppEKTHpye
T paboTy
00yJaronmxc
s YK-1.1, YK
-1.2, OIIK-
3.4, OIIK-3.5
2.8 IIp CMecu ujcanbHbIX I'a30B. VK-1OIIK- | JI1.1JI1.2 0,5 IIpenonaBate
3 JI1.3J12.1 JIb 3HAKOMUT
JI2.2J12.3 00y4JaroImuxc
J12.4 J12.5 s C IIOPAIKOM
JI2.6J13.1 BBITTOJTHEHUS
JI3.2 JI3.3 3aJlaHMs,
JI3.4 J13.5 HaOmoIaeT 3a
JI3.6 JI3.7 BBITIOJTHEHHE
JI3.8 JI3.9 M U IIpH
21 HEOO0XOIUMOC
TH
KOPPEKTHpYe
T paboTy
00y4Jarommxc
s YK-1.1, YK
-1.2, OIIK-
3.4, OIIK-3.5

2.9 IIp Ucreuenue n VK-1 OIIK- | JI1.1 JI1.2 0,5 [IpenonaBate
JPOCCEIMPOBAHUE Ta30B U 3 JI1.3J12.1 JIb 3HAKOMUT
1apoB. JI2.2J12.3 o0ydJaromuxc

J12.4 J12.5 s C IOPSIIKOM
JI2.6J13.1 BBITNIOJTHEHUS
JI3.2 J13.3 3aaHUs,
JI3.4 JI3.5 HaOII04aeT 3a
JI3.6 JI3.7 BBINOJIHEHHE
JI3.8 JI3.9 M U IIpH
31 HeobxoxmumMoc
TH
KOppEeKTHpye
T paboTy
oOyuaromuxc
1 YK-1.1, YK
-1.2, OTIK-
3.4, OIIK-3.5

2.10 JIab WccnenoBanue npoueccos BO VK-1 OIIK- | JIL.1JI1.2 0 VYK-1.1, VK-
BJIAYKHOM BO3/yXe€. 3 JI1.3J12.1 1.2, OIIK-3.4,
OrpenieneHrie OCHOBHBIX JI2.2J12.3 OIIK-3.5
IapaMeTpPOB BIAXKHOTO J12.4 J12.5
BO3/yXa. J12.6J13.1

JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
JI3.8 J13.9

Ol




2.11 Kontp.pa 0,25 | YK-1 OIIK- | JI1.1JI11.2 0 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
€|
2.12 Cp 70 | YK-1 OIIK- | JI1.1JI1.2 0 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
2.13 OK3aMeH 2 VK-1 OIIK- | JI1.1JI1.2 0 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 0,5 | YK-1OIIK- | JI1.1JI1.2 0,125 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 ¢ 1 VK-1 OIIK- | JI1.1 JI1.2 0,125 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

0,125

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

0,125

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

0,125

Jleknus-
oecema YK-
1.1, YK-1.2,

OIIK-3.4,

OIIK-3.5




3.6 JIab OnpezneneHre OCHOBHBIX 2 VYK-1 OIIK- JI1.1J11.2 0 VK-1.1, VK-
rapamMeTpOoB IIUKJIOB 3 JI1.3J12.1 1.2, OIIK-3.4,
MapoTYpPOMHHBIX YCTaHOBOK. J12.2J12.3 OIIK-3.5
HccnenoBanue npoueccos J12.4 J12.5
CXKaTus BO3yXa B MOPIIHEBOM JI2.6J13.1
KoMmripeccope. TemnoBoii JI3.2J13.3
6anmanc ppeoHOBOH JI3.4 JI3.5
XOJIOJMJIbHOM MAIlIMHEI. JI3.6 JI3.7

JI3.8JI3.9
€|

3.7 IIp [ukotel mapoTypOWHHBIX 4 VK-1 OIIK- | JI1.1 JI1.2 0,5 [IpenonaBate
YCTaHOBOK. 3 JI1.3J12.1 JIb 3HAKOMUT
KoMOuHMpoBaHHBIC TAPOBBIC U JI2.2J12.3 00y4JaroImuxc
11apora3oBbl€ IIUKIIBI. J12.4 J12.5 g C IOPAIKOM
ra3oTypOUHHBIX YCTAaHOBOK. JI2.6J13.1 BBIITOJTHEHUS
CykaTHe Taza B KOMIIpeccope, JI3.2JI3.3 3aJaHus,
MHOTOCTYIIEHYaTOE CIKATHE. JI3.4J13.5 HaOJIo1aeT 3a
Hukinel nBurarenei JI3.6 JI3.7 BBITIOJTHEHHE
BHYTPEHHETO CTOPAHUSL. JI3.8 JI3.9 M U IIpH
LMKIBI XOJIOAMIIBHBIX MAIIH 21 HEOOXOIUMOC
1 TEIUIOBBIX HacocoB. Pacuer u ™
BBIOOD AJIEMEHTOB CXEMBI KOppEeKTHpye
MIapPOKOMITPECCHOHHON T paboTy
XOJIOAUIBHOM yCTaHOBKH IIpU 0o0yuaromuxc
BAPBPUPOBAHUY HAYAIBHBIX 1 YK-1.1, YK
napameTpoB Ha OBM. -1.2, OIIK-

3.4, OIIK-3.5

3.8 Kontp.pa 0,5 | YK-1OIIK- | JI1.1J11.2 0 YK-1.1, VK-

0. 3 JI1.3J12.1 1.2, OIIK-3.4,
J12.2J12.3 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
31
3.9 Cp 80 | YK-1 OIIK- | JIL.1JI1.2 0 VYK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3.4,
J12.2712.3 OIIK-3.5
J12.4J12.5
JI2.6J13.1
JI3.2JI3.3
J13.4 JI3.5
JI3.6 JI3.7
JI3.8J13.9
31
3.10 OK3aMeH 2 VYK-1 OIIK- | JI1.1JI1.2 0 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
JI3.2JI13.3
JI3.4 JI3.5
JI3.6 JI3.7
JI3.8 J13.9
21
Pasnen | Pasmen 4. OcHoBBI

XUMHUYECKOMH
TepmoanHAMUKH. OCHOBBI
TEPMOIUHAMHUKHA
HEOOPATHMBIX MPOIECCOB.




4.1 Jlex JBa criocoba pacuera 0,5 | YK-1OIIK- | JI1.1JI1.2
TEPMOJIMHAMUYECKHIX CBOMCTB 3 JI1.3J12.1
TOMOTEHHBIX OMHAPHBIX J12.2J12.3
pacTtBopoB. PacTBOpUMOCTE U J12.4 J12.5
30Ha HECMECUMOCTH. JI2.6J13.1
OOBEMHBIC U TEIUIOBEIC JI3.2JI3.3
3¢ GEKTH paCTBOPEHUSI. JI3.4J13.5
IIpaBuio cMmenieHus U npsaMas JI3.6 JI3.7
cMmeruenus. ®a3oBbie JI3.8JI3.9
muarpammsel T-N, P-N u P,T. 21
IlonoxeHne KpUBbIX
KOHJICHCALIUH U KUIICHUS TIPH
Pa3IMYHBIX TaBICHUAX.

A3€0TpOIHBIE PACTBOPBI.
Pacuer ¢a3oBbIx paBHOBECHIl.
KoaddunneHTbl akTHBHOCTH
kommoHeHToB. [Toctpoerue h-
N u S-N - aquarpamm pactsopa.
TepmoauHaMuueckue
MIPOLIECCHI C PACTBOPaMH
(n300apHBIe, annadaTHOTO
JPOCCENUPOBAHHUS,
HETPEPBIBHOTO
nmapoo0Opa3oBaHus1, a0COPOIHH
u 11p.). KomOuaupoBanHsie
MPOLIECCHI (TUCTHILIALHS C
nederManuei,
pextudukanus). PacaeTs
MIPOIIECCOB IO Auarpammam h-
Nu S-N.

4.2 Jlex ITepasiii 3akoH 0,5 | YK-1OIIK- [ JI1.1JI1.2 YK-1.1, VK-
TEPMOJIMHAMUKH B 3 JI1.3J12.1 1.2, OIIK-3.4,
TepMoxXuMuH. TeraoBoii J12.2J12.3 OIIK-3.5
a¢dexT peakimu. 3akon ['ecca J12.4 J12.5
U €ro CIIeACTBHS. 3aBUCUMOCTh JI2.6J13.1
TEIIOBOTO 3(P(EeKTa peakunuu JI3.2J13.3
OT TeMIIEPaTypPHL. JI3.4 JI3.5
CTaHJapTHBIHN TEII0BOM JI3.6 JI3.7
a¢dext. Bropoii 3akoH JI3.8 JI3.9
TEpMOJIMHAMUKH B 91

TEPMOXUMUH. 3aKOH
JEHCTBYIOIINX Macc.
KoncranTa paBHOBeECHS.
Cremnens IUCCOLMAIINH.
TepMoanHaMu4yecKue CBOMCTBA
JICCOIMUPYIONINX Ta30B.
CBoOoHas 3HEpPrus U
M300apHBIN TOTEHIIUAI.
XUMHUECKHH OTCHIIAAT.
YpaBHeHHE MaKCUMAaJIbHOM
paboter ['u66ca-I'enbmronpua.
KoHcranTa paBHOBecHs U
MakcuMalbHas pabora
peaknuu. 3aBUCHMOCTh
KOHCTaHTBI PABHOBECHS OT
JABJICHUS U TEMIIEPATYPHI.
Brusaue Temmepatypsl Ha
CKOPOCTh XUMUYECKOU
peakuuu. AGconoTHas
sHTpomus. CTaHIapTHBIC
3HAYECHUS TEPMOAUHAMHYECKIX
(yHKUUH BelecTs.




43 Cp 3 79 | YK-1 OIIK- | JIL.1JI1.2 0 YK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3 .4,
J12.2J12.3 OIIK-3.5

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

Ol

4.4 OK3aMeH 3 2 VK-1OIIK- | JI1.1JI1.2 0 VK-1.1, VK-
3 JI1.3J12.1 1.2, OIIK-3.4,
J12.2J12.3 OIIK-3.5

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

o1

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)

TpaauumonHas (penpoAyKTUBHAS) TEXHOJIOTHUS (IIperojaBaTelb 3HAKOMHUT 00YYarOIIUXCS C MOPSAKOM BBITIOJTHEHUS 3a1aHUs,
HaOJIOaeT 3a BHIIIOJIHCHUEM U [TPU HEOOXOJMMOCTH KOPPEKTHPYET paboTy 00yJaroIIHXCs)

6. POHJ OIIEHOYHbBIX CPEICTB

6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS

DK3aMEHAIMOHHbIE BOIIPOCHI:

1. OCHOBHBIE MMOJIOKEHHS W PUHIUT NeiicTBus. [{ukn ycranoBku (UK PeHKIHA).

2. lIuka ¢ HAaCBIIIEHHBIM TTApOM, TIpecTaBieHue ukna B P,V u T,S - nnarpammax.

3. Lluxu ¢ meperpeTsiM mapowm, npeacrasieHnsiid B P,V u T,S - nuarpammax.

4. AHaJIn3 IUKJIOB C HACBHIILEHHBIM U IEPErPETHIM IapOM.

5. PerenepaTuBHbBIE ITUKIIBI.

6. Cxema pereHepaTHBHOTO TIO0TPEBa ¢ OTBOAOM Mapa. M3o0paxenue nukia B T,S - quarpamme.

7. Tepmuueckuii KI1JI perenepaTiBHOTO ITUKJIA.

8. OcHoBnl Temnopukanny. KoMOnHIpoBaHHEIE IHUKIEL. [IpenMyIiecTBa 1 HEJOCTATKH BOJSHOTO Mapa Kak padodero Tena.
9. bunapusrit nukn u ero KI1/1. Cxema 6unapnoii I[1TY.

10. Tepmuueckuit KI1/] uneansHoro uukina. JerctBurenbHblii nuka u ero KIT/.

11. Meroas! nosbimenns KIT/] ukiios I'TY.

12. [uka ¢ pereHepaiuei 1 nu300apHbIi MOABO Teria (annabaTHOe U U30TEPMUIECKOE CKATHUE).

13. Metoap! noBsitenus KI1/] nukioB - pereHepanus, CTyIeHYaThIid OABO] TEIUIA, CTYIIEHYATHIH OTBO/ TEIUIA.
14. PaboTa 0HOCTYIIEHYATOr0 KOMIIpEeccopa.

15. UnaukaropHas quarpamma.

16. N3oTepmudeckoe, annabaTHOE, TOJTUTPOITHOE CXKATHE.

17. IIpyHUIUI IPUMEHEHNsI MHOTOCTYTIEHYaTOro KOMIIpeccopa.

18. Uzobpaxenue B P,V u T,S - auarpammax mnporeccoB B kommnpeccope. He-obpatiumoe cxartue.

19. TepmonuHAMHUYECKHE CBOHCTBA pabOYHX TEI MAPOKOMIIPECCHOHHBIX XOJIO-AMIIBHBIX YCTaHOBOK. CXeMa, UK ¥ XOJIOIMIIHHBINH
K03 PHULIMEHT NapO-KOMIPECCUOHHON yCTaHOBKH.

20. Llukn napoKeKTOpHOU ycTaHOBKU. CXeMa U MPHUHIHMIT paboTh a0COpOLN-OHHON YCTaHOBKH.

21. Iy TerIoBOro Hacoca TepMoTpanchopmaropa. MeToIbl CKMKESHUS Ta-30B.

22. Dkceprus Kak Mepa paboTocriocoOHOCTH. DKCEprus MOTOKA U TeIIa. DK-Ceprus HeMOABIKHOTO pabodero Terna.
23. Dkcepreruueckue quarpammbl. Dxcepreruueckuit KIT/1. DxcepreTruueckuit MeToa pacyera noTeph.

24. ®opmyna ['ou-Cromonbl. [ToHATHS SKCepruu U aHEPTHH.

25. IlpaBuio CMELEHUs U IIpsIMasi CMELLEHHUS.

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

27. Tlono>xeHne KpUBbIX KOHACHCALIMH U KUTICHUS PH Pa3INYHbIX 1aBICHUIX.

28. AzeoTportHbie pacTBOpPbI. PacueT da3oBbix paBHOBecHid. Ko hUIMEHTH aKTHBHOCTH KOMITOHEHTOB.

29. Ioctpoenne h-N u S-N - tuarpamm pacTBopa.

30. TepMouHaMUYeCKHE TPOLIECCH C pacTBOpaMu (M300apHbIe, aAMadaTHOTO APOCCENMPOBAHHUS, HEITPEPHIBHOTO
napooOpa3oBaHus, aOCOPOIMH U 1Ip.).

31. IlepBBlif 3aKOH TEPMOJMHAMHUKH B TEPMOXUMHUH. TeToBoit 3¢ ekt peak-1iun. 3akoH ['ecca U ero cieacTBus.




32. 3aBUCHMOCTb TEIIOBOTO 3 eKTa peakiuu OT TemnepaTypsl. CTaHIapTHBINA TeIIOBOH 3 dexT.

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

34. Koncranra paBHoBecusi. CTeneHb TUCCOLUAIINH.

35. Ananns mukia Perkuna ¢ yaetom HeoOpatuMeix moteps. KIIJ] mapoTypOuHHON yCTaHOBKH. Y AENBHBIC PACXO/BI Tapa U TEIIa.
36. I[TaporazoBsle IMKIBL, UX TepMudeckuid KIT/I.

37. Huxner ADC. Cpoiicta Temonocutencii ADC.

38. Ilukn HachleHHOro napa. IIuKibl U1 BBICOKOTEMIIEPATyPHBIX YCTaHOBOK.

39. I'a30TypOHHHBIE YCTAaHOBKH - O0IINE MTPUHIUIIBI JEHCTBHUS.

40. Iukn ¢ u300apHBIM MOABOIOM Teruia (aAnadaTHOE U H30TEPMHUYECKOE CIKATHUE).

41. MHOroCcTyneH4aToe cxaTie 1 MHOTOCTYTIEHYaThId TIOJIBOJI TEIUIA.

42. ITuxJI ¢ ©30XOPHBIM IIOJJBOAOM TeIlIa. 3aMKHYTHIC ITUKIIBI, pabodne Tena 3aMKHYTHIX cucteM [ TY.

43. IIpsimble 1 oOpaTHBIE UUKIBL. [IOHATHE TOPsYEro v X0JI0AHOTO UCTOUHHU-KA.

44. O6parumsle nukibl. CpeqHeTepMOANHAMUYECKast TEMIIEpaTypa MOABOAa M OTBOJIA TEIUIa B IIUKJIC.

45. O6paTnMble IIUKIIBL, BHENTHSSA U BHYTPeHH:S HeoOpatumocTts. BayTpennnit KIT/] nukia.

46. LleatpoOesxHbIil koMmmpeccop. [TopiurHeBsle JBUraTeNny BHyTPEHHEr0 CropaHus, o0Imue NpUHIUIE JedcTBrs. HIuKaTopHas
JuarpamMma.

47. 1IMKIIBI ¢ H30XOPHBIM, H300apHBIM, CMEIIAaHHBIM Mo1BoIoM Teria. AHanu3 KITJ] uKIIoB Mo cpeqHUM TeMIlepaTypam MoIBoIa
¥ OTBOJIA TEIIIA.

48. O6parubiit nukn KapHo, xonoauneHbii kodgdunmenT. Cxema ¥ LUK BO3AYIIHON X0MOANIBHON YCTaHOBKH.

49. J1Ba criocoba pacueTa TepMOIMHAMUYECKIX CBOHCTB FTOMOTCHHBIX OMHAP-HBIX PACTBOPOB.

50. PactBopuMOCTE 1 30Ha HecMecHMOCTH. OObEMHEIE 1 TEIUIOBBIE Y PEKTHIPACTBOPCHHS.

51. KomOuHIpOBaHHBIE POLIECCHI (IUCTUILISIIUS ¢ AedierManueii, pektu-¢ukamnus). Pacuets nporeccoB no guarpammam h-N u S
-N. 52. TepMoaguHaMHU4eCKHE CBONCTBA AUCCOMUUPYIONUX Ta30B. CBOOOAHAS SHEPTHs U H300apHBIN MOTEHITHAT. X UMHYECKUI
MOTeHINAN. 53. YpaBHeHNe MakCUMaITbHOM paboTel [ mo0ca-I'ensmromnbia. KoHcTaHTa paBHOBECHS M MaKCHMallbHas paboTta
peakiuy. 3aBHCUMOCTh KOHCTaHTHI PAaBHOBECHS OT JAABJICHHS M TEMIIEPaTypHI.

54. BausiHue TeMnepaTypbl Ha CKOPOCTh XUMUYECKOH peakuuu. AGcomoTHas suTponus. CTaHIapTHbIE 3HAYSHUS
TEpMOJMHAMUUYECKUX (QYHKINIT BEIECTB.

6.2. TeMbl NUCbMEHHBIX padoT

Llens paOGoOTHI: KOHTPONBHAS PaboTa BBIIOIHACTCS C LEIbIO 3aKPEIUICHHs 3HaHMH, MOTyUCHHBIX B IIPOLEcCe U3YUCHUS
JUCITUTIIAHEL
OcHOBHAas TeMaTHKa: TeMaTHKa KOHTPOJIBHOIT paboThI CBA3aHA C MPOPAOOTKOI TaKUX TeM KaK: HJIealbHbIN ra3, ckaTue rasa
(annabaTHOE, M30TEPMUYECKOE, IOJIUTPOITHOE), U3YUEHNE POLIECCOB BO BJIAXXHOM BO3JyX€, LIMKIIbI BO3AYLTHON XOJIOAMIBHON
MAIIINHEI, HCTeYEHHE U IPOCCETNPOBAHNE I'a30B U ITAPOB, IIUKIIBI Ta30TYPOMHHBIX YCTaHOBOK, IIUKJIBI TAPOCHIIOBOH YCTAHOBKA
(tukn Penkuna).
Pexomennyemsliit 00beM paboThl: OakanaBpaM Mo yueOHOMY IJIaHy HEOOXOAUMO BBIIIOJHUTE | KOHTPOJIBbHYIO paboTy, B KOTOPOii 1Mo
8 3amaHuit B COOTBETCTBHH C BapHAHTOM. BapHaHT KOHTPOJIBHOH PabOTHI OMPENENIeTCS ABYMS MOCICTHUMHI HU(PPAMH 3a4ETHOH
KHIDKKH. [1pH 5TOM B Ka)kIOM 3aJaHUH YacTh HCXOTHBIX TaHHBIX BEIOMpaeTcs 10 ImocieqHel nudpe mudpa, a 9acTs — 1o
MpennocieHeN.

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

JlabopaTopHBIe pabOTHI

TumoBsle 3a1aHusl (KOHTPOJIbHAS paboTa)
DK3aMEeHAIIMOHHBIC BOIIPOCHI

KoMmIiekT 3xk3aMeHaMOHHbBIX OUIIETOB

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEACTB

OK3aMeHAIMOHHBIE OUIIETHI

Maker oTdera 1o 1a00paTOpPHBIM padboTam
Kom1uiekT KOHTpOJIBHBIX 3aJaHUi 110 BapUaHTaM
KommuiekT BOIpocoB k 3K3aMeHy B KoiudecTBe 54

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PekoMeHayeMasl IUTepaTypa

7.1.1. OcHoBHasd JIMTepaTypa

ABTODBI, 3arnaBue W3narenncTBoO, Koi-Bo On. aapec
JI1. | Kupunnuu Texan4eckas TepPMOANHAMUKA: YUeOHHK IS BY30B Mocksa: MOH, 15
1 |B.A., CriueB 2008
BB,
einamna
AE.
JI1. |HOupensman | TexHudeckast TepMOIUHAMEKA: y4eOHOE TOCcOOHE Cankt- 1 https://e.lanbook.com/
2 [H.M. IletepOypr: book/107965
Jlann, 2018




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI1. | AmMupxaHoB | TexHudeckast TepMOIHHAMEKA: ydeOHOE TOCcOOHE Kazans: 1 http://biblioclub.ru/ind
3 (AT, Kazanckuii ex.php?
AMUpPXaHOB Hay4IHO- page=book&id=42825
P. O, HCCIIEIOBATENbCK 8
IlleBuenko E. ui
n. TEXHOJIOTUUECKU
W YHUBEpPCUTET
(KHUTY), 2014
7.1.2. lonoiHUTe/IBHAS JIUTEPAaTypa
ABTODBI, 3ariaBue W3patenncTBoO, Kom-Bo On. aapec
JI2. | AnexkcanapoB | TepMOAMHAMUYECKUE OCHOBBI LIUKIIOB Mocksa: MOU, 15
1 |AA. TETMJIOPHEPTETHYECKUX YCTAHOBOK: Yueb. mocobue mis 2004
BY30B
JI2. | Kupunnux TexHn4eckas TepMOANHAMUKA: YUeOHUK Mocksa: 36
2 |B.A., CprueB DHeproaToMusjia
BB, T, 1983
[HennamH
A.E.
JI2. | Kupunnux Texandeckast TepMOANHAMIKA: YICOHHUK Mocksa: 36
3 |B.A., CoiueB Oueprus, 1974
BB,
einamna
AE.
JI2. | 3ybapes IIpakTuKyM 10 TEXHUYECKOH TEPMOJMHAMUKE! Mocksa: 19
4 (B.H., VY4ebHoe mocodue sl By30B DHeproaToMusia
AJeKcaHIpoB T, 1986
A.A., OxoTun
B.C.
JI2. | PuBkun C.U., |TepmoauHamuuecKkrue CBOMCTBA BOABI M BOJSHOTO napa: | Mockga: 11
5 | AnexkcanzapoB | CrpaBOUHHK OHeproaToMusaa
AA. T, 1984
JI2. | Anexcannapos | TaGmume! TemIopu3nIecKIX CBOMCTB BOJBI B BoAstHOTO | MockBa: MOU, 58
6 |AA, napa: CrpaBoYHUK 2003
I'puropnes
B.A.
7.1.3. MeTtoanyeckue pa3padoTku
ABTOpBL, 3aryaBue WznarensctBo, | Kon-Bo On. agpec
JI3. | ®enseB A.A., | TeopeTuueckue OCHOBBI TEMIIOTEXHUKHU. Bbparck: bpI'V, 148
1 |®ensesa B.H. | Tepmogunamuka.: Meronudeckue yka3aHus 2009
JI3. | @ensieB A.A., | TeopeTuueckue OCHOBBI TEIJIOTEXHUKH. TeXHIUUECKast Bpatck: bpUH, 12
2 | ®ensesa B.H. | repmogunamuka: [Iporpamma, 3agaHus u 1998
METOIUYECKHE YKA3aHUSA
JI3. | DenseB A.A. | Texandeckas TepMonuHamMuKa: JlabopaTopHbIi Bbparck: bpl1U, 14
3 IIPAKTUKYM 1998
JI3. | ®ensieB A.A., | TepmoauHamuka: 1a60paTOPHBIH TPAKTUKYM Bpatck: BpI' TV, 19
4 | ®ensena 2002
B.H., Bugun
I0.B.
JI3. | DensieBa Tepmoaunamuka. MccaenoBanue npoueccoB BO Bparck: bpl'Y, 31
5 |B.H., ®enser |BnaxkHoM Bo3myxe: MeToanueckue yKkazaHus K 2009
AA. BBIITOJTHEHHIO JTA00paTOpHOIT paboTHI
JI3. | Jlarymikuna | TermotexHuka. Onpeenenre TemI0eMKOCTH BO3ayXa: Bparck: bpI'Y, 93
6 |CB. METOJUUYECKHE YKa3aHUS K BRIITOTHEHHIO JabopaTopHoi | 2012
paboTsI
JI3. | Densie A.A., | Texauueckas TepMoanHaMuka. V3ydeHre OCHOBHBIX Bparck: bpl'Y, 51
7 | Densesa B.H. | MeTo10B U CpEACTB U3MEPEHUS XaPAKTEPUCTUK 2013
TEPMOJMHAMUYECKIX CUCTEM: METOIUYCCKHE YKA3aHUS
IO BBIMOJIHEHUIO J1a00paTopHON paboThI
JI3. | ®enseBa Texuuueckas TepMmoanHamuka. M3ydyenue nporecca Bparck: bpl'Y, 69
8 |B.H., ®ensieB | ammabaTHOTO UCTCUCHHS T'a3a CYKHBAOIIEE COILIO: 2013
AA. METOJUYECKHE YKA3aHUS 110 BBIIIOJIHEHUIO

nabopaTopHoOil paboTHI




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI3. | DenseB A.A., | TepmoauHamuka: 1a00paTOPHBIA MPAKTUKYM Bpatck: BpI'TY, 1 http://ecat.brstu.ru/cata
9 | Densesa 2002 log/Yuebnp1e%201%
B.H., Bunun 20y4eOHO-
I0.B. MeToandYeckueYo
20noco0us/OHepreTuk
a%20-%
20ABtomaTuka/Dense
B%20A.A.%
20Tepmoannamuka.20
02.pdf

7.2. IlepeueHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "MHTepHeT"

D1 | Uudpopmanmonnas cucrema "EquHoe OKHO J0OCTYyMA K
o0pa3oBaTeIbHBIM pecypcam”

7.3.1 Ilepevyenb NporpaMMHOro odecneveHust

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)+

7.3.1.6 | AuTHBHpYCHOE porpaMmMHoe obecneuenue Kaspersky Security.

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kogekc". THpOpMaIMOHHO-CIIpaBOYHAS CUCTEMA

7.3.2.2 | CnpaBouyHo-nipaBoBas cuctema «Koncynbrant [Tnrocy

7.3.2.3 | U3narensctBO "Jlanp" 21eKTpOHHO-OMOIHOTEUHAs CUCTEMa

7.3.2.4 | «YHuBepcuTeTckas 0ubanoTexa online»

7.3.2.5 | OnexrpoHHBI1 KaTanor 6ubanorexku bpl'y

7.3.2.6 | OnextponHas 6ubnmoreka bpI'Y

7.3.2.7 | UadopmarmonHas cucrema "EnnHoe okHO gocTyma kK 00pa3oBaTeIbHEIM pecypcam”

7.3.2.8 | Hayunas snektponnas 6uoanoreka eLIBRARY.RU

7.3.2.9 | Vausepcutetckas uadopmarrontas cucrema POCCHUA (YUC POCCHA)

73.2.1

7.3.2.1 | HaunonanbHas snekTpoHHas oubianoreka HOb

8. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYHEHHME JTUCIMIIJIMHBI (MOY JISA)

1223 JlaGoparopust oOmeit

TCINIOTCXHUKHU

ABTOMAaTH3UPOBAHHEINH CTEHA-TPEHAKEP K ABTOHOMHAS CHCTEMA OTOIUICHUs», JlabopaTopHas
YCTaHOBKA JUIS H3yYCHHUS MPOIECCOB BO BIAXKHOM BO31yxe, JlJabopaTopHas ycTaHOBKA JUIst
N3y4YeHHs TeINI00OMEHA TIPH Pa3INYHbIX PeXUMax KUIIeHHS KUIKOCTH, JlabopaTtopHas
YCTaHOBKa JUI M3y4eHUs TeIIooOMeHa m3iydeHrneM, JlabopaTopHast ycTaHOBKa JUIs
HCCIIeA0BaHMS TEIIoNepeaayn «Tpyoa B Tpyoe», Creny «OnpeneneHue yaensHoi
TEIUIOEMKOCTHU BO31yXa IIPU IMOCTOSTHHOM aBJICHUH METOJOM ITPOTOKa»,
ABtomaTusupoBanHnbiii komnbiotepsl Intel(P) Celer CPU 240 GHz/228 MB -3 wir.; Intel 2.6
GHz/RAM-512Mb, JlabopatopHast ycTaHOBKA [T ONIpeAecHUs Kodpuiuenrta
TEIIIO0TAauH P CBOOOTHOM KOHBEKINH, JIabopaTopHas ycTaHOBKA JUISl OTPENETCHHS
tertoémkoct (P=const), YueOnslii crenn «Onpenencaue kodddumrenta
TEIIONPOBOAHOCTH MeTaiuay, CTeH I 1a0opaTopHbIi, YueOHO-1eMOHCTPAIIMOHHEIH
KoMIuteke «TexHnueckas TepMouHaMuKa. TermomaccoooMen». YueOHas MeOens.

1232 JlexnmoHnHas ayuTopust VYueGHast Mmebens

1001 YUTAJIBHBIA 3271 Ne3

VYuebnas mebens, Obopynosanue 15- CPU 5000/RAM 2Gb/HDD
(Monutop TFT 19 LG 1953S-SF);npuntep HP LaserJet P3005

9. METOANYECKHUE YKA3ZAHUWSA JJISA OBYYAIOIINXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

I[I/ICHI/IHJII/IHa TEXHUYCCKAd TCPMOJANHAMUKA HAIIPABJICHA HA TOJTYyYCHUEC 3HaHUH O q)yHI[aMeHTaHLHLIX 3aKOHAaX OCYyHICCTBIICHUSA
TCIJIOBBIX NPOLECCOB, TCPMOJUHAMUYCCKUX MCTOAAX aHalIn3a 3aMKHYTBIX U Pa30OMKHYTBIX TCIVIOTCXHUYCCKUX MPOLIECCOB Ppa3HOTO
Ha3HA4YCHUA U BLIpa6OTaTB MPAKTUYCCKHUE HABBIKU OMNPCACIICHUSA TCPMOANHAMNYCCKUX XaPAKTCPHUCTUK IIPOLICCCOB C OAHO- U

IByx(azHeIMH PabOYNMH TEIaMH U TETTIOHOCUTEIISIMH TIOCTOSTHHOTO U ITIEPEMEHHOT0 COCTAaBa.
V3ydeHne IMCUMILIMHBI TEXHHUYECKast TEPMOANHAMMKA IIPElyCMaTPHBACT:

JIEKIHH,

nabopaTopHbIe PabOTHI,

IMpaKTHYeCKUue paboThI,

KOHTPOJIbHYIO paboTy,




CaMOCTOATENBHYIO0 PaboTy, 3auer,

9K3aMeEH.
B xone ocBoenus pazaena 1 «IlepBblii 1 BTOpo 3aKOH TEPMOIUHAMUKIY» CTYJEHTHI JOJKHBI YSCHUTh: IIOHATHS TEXHUUECKOH
TEPMOJUHAMUKH KaK TEOPETUUYECKON OCHOBBI TEILIOIHEPIeTUKU U IPEAMETa, TEPMOJUHAMUYECKOM CUCTEMBL, TEILII0BOTO
PaBHOBECHS, OKPY’KaIOLIEH CpeJibl, TOTHOTO U HEMOIHOTo AU depeHIINanoB, SHTAIBINHN, UACAIBHOTO Ta3a, TEII0ThI, PaboTHL,
TETIOEMKOCTH, BEYHOTO BUTATEIIS IEPBOTO POJIA; pa3o0paTh METObI TEPMOJUHAMUKH, TAPAMETPBI COCTOSIHUSL 1 ypaBHEHHE
COCTOSIHUS, IIEPBBII 3aKOH TEPMOJANHAMUKHY, AHAJTUTUYECKOE BEIPA)KEHUE [IEPBOT0 3aKOHA TEPMOJUHAMUKU Y€PEe3 SHTAJIBIIUIO,
TEepPMHUYECKOE YPABHEHUE COCTOSHHUS HEATbHOTO ra3a U 03HAKOMUTBCSA (OPMYITHPOBKOHN NMEPBOTO 3aKOHA TEPMOANHAMUKH U
OCHOBHBIMH T€PMOIMHAMHUYECKUMH TIPOLIECCAMH N/ICaIbHBIX Ia30B; HOHATHS 0OPATUMBIX U HEOOPAaTUMBIX POLIECCOB,
tepmudeckoro KITJI n xonoannsHoTro K03 dumnmenTa, mpsaMbIX H 00paTHBIX [IUKIIOB, SHTPOIHH; pa3o0paTs GOpMYITHPOBKY
BTOPOrO 3aKOHA, TeP-MOJUHAMUYECKUE LMKIIbL, UMK KapHo u ero Tepmuueckuii KII, Teopemy KapHo u uzyuuts
TepMoaMHaMHu4eckue ukIbl B T,S — quarpamme, 00paTUMOCTD U IPOU3BOACTBO PabOTHL, SHTPONUKUHBINA MeTon, meto KI1/I.
B xone ocBoenus paszaena 2 «PeanbHble rassl. JIpoccennpoBanue. Mcreuenne» cTyJeHTBI JOKHBI YSICHUTD CIAEAYIOIIUE MOHSITHUS:
TOMOTEHHBIE ¥ TeTepOTeHHBIE CHCTEMBI, CTaOMIIFHOE, JJAOMIEHOE U METaCTa0MIIbHOE COCTOSIHUS, 3aKPBITHIE H OTKPBITHIE CHCTEMEI,
U3y4YUTh TEPMOAMHAMUYECKHE YCIOBUS PAaBHOBECHS, XapaKTepHCTHIeCKUe (DyHKIIMH U UX B3aHMOCBSA3b MEXIy HUMH U pa300parh
XUMHYECKHIT MOTEHIUAT U €ro CBOKCTBA ISl XapaKTEPUCTHKU OTKPBITBIX CUCTEM; Tapo0o0Opa3oBaHKe, UCIIapeHHe, KUIICHHE,
KOHJICHCALU, CYyOIMMAanys, NecyOIMMaItist, HaChIIeHHAS KUKOCTb, BIAKHBIM Map, CyX0i HACHIIIIEHHBIH Tap, IeperpeThIi map,
CTEMEeHb CYyXOCTH; U3Y4IHUTh 3aKOH J{aIbTOHA M CIIOCOOBI 3a1aHUS COCTaBa CMECH, YPABHECHHUE COCTOSHHS CMECH UJICaIbHBIX I'a30B,;
pa300paTh OCHOBHBIE MOHATHS BIAXKHOTO BO3/yXa , IPOIIECCHI BO BIAXXHOM Bo31yxe U paboty ¢ H, d - auarpammoii; ycnosus
TEPMOJUHAMUUYECKON yCTOHYMBOCTH, yCTOHINBOCTE (ha3, ycioBust (a3oBoro paBHOBecus, mpaBuio ¢as ['n66ca, pazosble
HepexoIbl IEPBOT0 U BTOPOro poxa, pazoseie P,T — muarpammel, ypasHeHnue Knanelipona-Knaysuyca, dpa3oBsie nmepexomsl,
n300pakeHre KPUBHIX (Pa30BBIX paBHOBECHH ABYX U Tpexda3Hblx obnacteit B P-V; T-V; T-S muarpammax, monsTtue nByxdasHoit
CHUCTEMBI U H3Y4HTh YpaBHeHHe Ban-nep-Baanbca, P,V,P - 3aBrucuMoCTH peabHbIX T'a30B; 0COOEHHOCTH P-V - muarpaMmbl
BOJISTHOTO TIapa, IIOHATHS YASIBHOTO 00beMa, SHTAIBINHN, SHTPOIIMHU BOJBI, BIAKHOTO, CYXOT0, HACHIIICHHOTO U IIEPErpeToro mnapa;
U3Y4IHUTH TaOIHIBI TEPMOJMHAMUYIECKIX CBOMCTB BOJBI M BOJSHOTO Tapa, T-S; h-S -anarpaMmel BoJs! B BOJASHOTO TIapa, TOHATHE
JpOCCETHPOBAHUS U IIPOLECCHI APOCCENUPOBAHUS, TIOHATHE SKCEPIUU U MOTEPH IKCEPIUHU B IIPoLiecce afuadaTHOTO PACIIUPEHUS U
HPH APOCCEIMPOBAHNUY, PACcUET IIPOIECCA IPOCCEINPOBAHUS BOJSIHOTO ITapa B h,S — InarpaMmMe M OCHOBHBIC yPaBHEHHS HCTCUCHHUSI.
B xone ocBoenus pasznena 3 «TemnocunoBsle U XONOAUIbHbIE HUKIBDY CTYAECHTBI 1OJDKHBI YSICHUTh: LUK PeHKHHA, UKI C
HACBIIIEHHBIM apoM, IpejacTaBieHue nukiaa B P,V u T,S - ruarpaMmax, UKII ¢ eperpeThM HapoM, IpeacTraBieHssli B P,V u T,S
— JuarpamMMax, aHaJli3 LUKJIOB C HACHIIEHHBIM U IIEPErpeThIM MapoOM; aHANIN3 IIUKIa PEHKHUHA ¢ yueToM HEOOPaTHUMBIX MOTEPD,
KITJ] mapoTypOWHHOH yCTaHOBKH, peTeHEpAaTHBHBIC IIUKIIBI, CXEMY PEreHepaTHBHOTO MOIOTPEBa ¢ OTBOIOM Hapa, H300paeHue
mukia B T,S — muarpamme, norstue tepmudeckoro KII/I pereHepaTHBHOTO IIUKIIA, OCHOBHI TIUIO(UKAIINY, OMHAPHBINA IIUKII U €T0
KII[, cxemy 6unapnoii [ITY, naporazobie nukibl 1 ux Tepmudeckuit KI, nuxisr ADC; noHsTHe ra30TypOUHHON YCTaHOBKH U
o01IMe IPUHIUIIBI JEHCTBHS, N3yIUTh Bce OCHOBHbIE IMKIIBI [ TY; psiMble 1 0OpaTHbIE HUKIIBI, HOHATHE TOPSYETO U XOJI0IHOTO
HCTOYHHKA, TPUHINI IPUMEHCHNS MHOTOCTYTIEHYaTOro KoMnpeccopa U n3oopaxenue B P,V u T,S - nuarpamMmax mpomeccos B
KOMITpeccope, HOHITHUS LIEHTPOOEKHOTO KOMIIPECCOpa, MOPIIHEBOTO IBUraTeNs BHYTPEHHETO CTOPAHUS U €r0 00IMue IPUHIUIIEI
JIeHCTBYSA, TEPMOJUHAMUYECKIE CBOWCTBA PA00OUYHX TEJ TAPOKOMIIPECCHOHHBIX XOJIIOAWIBHBIX YCTAHOBOK, CXEMY, IIUKJI 1
XOJIOTMITBHBIH KO (PHUITMESHT TapOKOMITPECCHOHHOHN YCTaHOBKH, CXEMY U MPUHIIAI paboTH a0COPOIIMOHHON YCTaHOBKH, IIHKJI
TETJIOBOT'0 HACOCa TEPMOTPAHCHOPMATOpPa; IKCEPTHIO Kak Mepy pabOTOCTIOCOOHOCTH, TOTOKA M TEIlIa M HETIOIBIDKHOTO Pabodero
tena, skcepreruyeckuii KIT[, sxcepreruueckuit MeTos pacuera noteps, popmyny ['ton-CToa0mbl, MOHATHS SKCEPTHUH U aHEPTHH.
B xoze ocBoenus pazaena 4 «OCHOBBI XUMHUECKON TepMOIMHAMUKH; OCHOBBI TEPMOANHAMHUKN HEOOPATUMBIX MPOLIECCOBY»
CTYZEHTHI JOJDKHBI YSCHHTB: JBa CII0co0a pacdeTa TePMOIMHAMHYECCKIX CBOICTB TOMOT€HHBIX OMHAPHBIX PACTBOPOB, TIOHATHE
PacTBOPUMOCTH M 30HBI HECMECUMOCTH; U3yUUTh OOBEMHBIE U TEILTOBBIE 3(h(HEKTHI PACTBOPEHHUS, TPABIIIO CMEIICHHS H IPAMYIO
cMetenus, (asosie quarpamMmsl T-N, P-N u P,T, nonsTHe a3e0TpOIHBIX pacTBOPOB; 03HAKOMHTBCS C IIOHATHEM KO3((HIMEHTOB
AKTHBHOCTH KOMIIOHEHTOB H HcCiIenoBath mocrpoenue h-N u S-N - quarpaMm pacTBopa, a Takxke TepMOIUHAMHYECCKUE U
KOMOHMHHUPOBaHHBIE IIPOIECCH M PACCMOTPETH NEPBHIIT U BTOPOH 3aKOH TEPMOIUHAMIKH B TEPMOXHMHH.
IIpu moaroToBKe K 3K3aMeHy peKOMEHIyeTcsl 0co00e BHUMAHUE yIEIUTh CAEAYIOIUM BOIIpOcaM: TeXHUYECKasi TepMOANHAMUKA,
TEpMOJMHAMUYECKAs CHCTEMa, OHATHE TEIUIOTHI, OHATHE PaOOThI, TOHITHE TEINIOEMKOCTH, BEUHBIH JIBUTaTENb IIEPBOTO POJIA,
[apaMeTpbl COCTOSHUS U YPABHEHUE COCTOSIHUSA, NIEPBBII 3aKOH TEPMOAUHAMUKY, TEPMUUECKOE YPABHEHUE COCTOSIHUS UI€AJIBHOTO
ra3a, OCHOBHbIE TEPMOJHHAMHUYIECKUE MPOLIECCHI UICAbHBIX Ia30B; 00paTHMbIe 1 HeoOpaTHMBIe mporeccsl, Tepmudeckuit KI1J u
XOJIOAMIILHBIN KO3 UIMEHT, TOHATHE SHTponHH, 1IMKI KapHo u ero repmuueckuit KI1/1, Tepmoannamuueckue nukist B T,S —
JFiarpaMMe; TOMOTEHHBIE H TeTepOT€HHBIE CHCTEMBI, 3aKPBITHIC M OTKPHITHIE CHCTEMBI; TIOHATHS Tapo0oOpa30BaHUs, HCIIAPEHHS,
KUIICHUS, KOHACHCAINH, CyOIMMaIiy, ecyOnuManiy, HaCHIIEHHON )KUIKOCTH BIAXXHOTO TIapa, CyXOro HACHIIEHHOTO 1apa,
HEeperpeToro mnapa, CTereHb CyXOCTH, ypaBHEHHE COCTOSHHSI CMECH UAealbHbIX ra3os, H, d — quarpaMma u nocTpoeHue MpoleccoB;
YCJIOBHS TEPMOJUHAMUUYECKOH YCTOIYMBOCTH, yCTOHINBOCTE (pa3, ycioBust (ha30BOro paBHOBECHS, H300pakeHUE KPUBBIX (Da30BBIX
paBHOBeCHH ABYX M Tpexdas3HbIX obmacreit B P-V; T-V; T-S nmarpammax, ocobernoctr P-V - ntnarpaMMbl BOISHOTO TIapa,
HOHSTHE yAeNbHOTO 00beMa, T-S; h-S -auarpaMmsl BoABI M BOJSHOTO Mapa; HOHITHE JPOCCEINPOBAHUS U IPOIECCH
JpOCCETPOBaHMUS, MOHSATHE SKCEPTUH; IUKI PeHKHHA, cXxeMa pereHepaTUBHOTO MOAOTPeBa ¢ OTBOAOM Mapa, OMHAPHBIN LUK U €ro
KII, cxema 6unapHoii [ITY, noHsTHE ra30TYypONHHON YCTAHOBKH W OOIIME IIPHHIIHITHI ICHCTBUS, IIPSIMBIE 1 OOpaTHBIC IUKIIEI;
TMPUHIUT IPUMEHEHNS MHOTOCTYIICHYAaTOro KoMIpeccopa i nzodpaxenue B P,V u T,S - quarpaMmax mpoueccoB B KOMIIpeccope,
TepMOAMHAMUYECKHE CBOICTBA pPaboUnX Tel NapOKOMITPECCUOHHBIX XOJIOAMIBHBIX YCTAHOBOK, IIMKI U XOJIOAMIbHBIHA
KO3 PUIINEHT NapOKOMIIPECCHOHHOHN yCTAaHOBKH, CX€Ma 1 IIPHHIHUI PaOOThl a0COPOLIMOHHON yCTAHOBKH, ITOHSTHUS SKCEPTUH U
aHepTHH, TOHATHE PaCTBOPUMOCTH ¥ 30HBI HECMECHMOCTH; TEPMOJHHAMUIECKHE U KOMOMHNPOBAHHBIEC TIPOIIECCHI, IEPBBIN U
BTOPOH 3aKOH TEPMOJUHAMUKU B TEPMOXUMHH.
B nporecce mpoBeeHus MPaKTHYECKUX 3aHATUH MPOUCXOIUT 3aKpeTIeHHe 3HaHUI 0 ccTeMaX eIUHUL] U3MEPEHNUs], IEPEBOAHBIX
COOTHOILEHUSIX, CBOMCTBAX BOJbI M BOJSIHOT'O Napa. 3aKpensieHue MOHITUH O TapaMeTpax COCTOSIHUS, TEIUIOEMKOCTH, SHTAJIBIIUY U
BHYTPCHHEH YHEPruH ra3oB, IEPBOM 3aKOHE TEPMOANHAMUKH, TEIUIOTHI, pabOTHI, N3MEHEHHSI BHYTPEHHEH 3HEPIUH,
TEPMOJMHAMHUECKUX MpOIieccax, BTOPOM 3aKOHE TepMoauHaMuKy, 1ukie KapHo u ero repmuueckom KII/I, peanbHbix razax,




BJIQXKHOTO BO3/yXa, IPOCCETUPOBAHUY I'a30B U MAPOB, IIUKIIAX NApOTypOUHHBIX yCTAaHOBOK, KOMOMHUPOBAHHBIX TAPONAPOBIX U
Napora3oBbIX LUKJIAX, IMKJIaX ra30TypOMHHBIX YCTAHOBOK, COKATHM ra3a B KOMIPECCOPE U LUKIIaX ABUTaTeNIe BHYTPEHHETO
cropanus [lomydeHne 3HaHUH MTOCTPOEHHE IMPOIIECCOB M3MEHEHHUS COCTOSHUSA BOASHOTO rapa u Boasl B H-S u T-S - nnarpammax n
HOCTPOCHHE IIPOIIECCOB BO BIAXKHOM Bo3ayxe B H-d — muarpamme.

B mpornecce npoBeneHus 1a00paTOpHBIX PabOT MPOUCXOAUT (POpPMUPOBAHHE YMEHHI U HaBBI-KOB peau3alliy MpeAcTaBIeHUs 00
SKCIEPUMEHTAIIBHOM OIPEAEIEHHHN Ta30BOH IOCTOSIHHOM BIa)KHOTO BO3/yXa; OCHOBHBIX METOJAX M CPEACTBAX U3MEPEHUS
XapaKTEePUCTHK TEPMOJMHAMUIECKUX CHCTEM; SKCIIEPHMEHTAIIBHOM OIPEICICHUHN TEINIOEMKOCTH BO3/yXa; MPOIeccax u
oIpeieIeHNH OCHOBHBIX ITapaMeTPOB BO BIAXHOM Bo3Ayxe U paboTsl ¢ H-d nuarpammoii; onpeneneHuu 0C-HOBHBIX ITapaMeTpoB
[UKJIOB NapoTypOMHHBIX yCTAaHOBOK M NpeAcTaBieHnu 1ykia B P,V u T,S — nuarpammax; ucciaenoBaHus IPOLIECCOB CKATUS
BO3/yXa B IIOPITHEBOM KOMIIPECCOPE M O COCTAB-JICHUE TEIIOBOTO OanaHca (hpeOHOBOH XOIOUIBHON MAIINHEL/

Pabota c nmuTepatypoil ABIIeTCA BAKHEHIINM 3JIEMEHTOM B IOyYeHUH 3HaHUi 1o aucuumnae. [Ipexae Bcero, HEOOX0AUMO
BOCIOJIb30BATHCSI CIIUCKOM PEKOMEHIyEeMOMH 0 JaHHON TUCHUIINHE TUTepaTypoil. JlonoIHUTEIbHbIE CBEJCHUS MO H3Y4aeMbIM
TeMaM MOJKHO HailTu B neproandeckoi neuatu u MuTepHere.




