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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AMCHUIMIHHBI
[leap wu3ydeHUS AUCIUIUIMHBI — TPHOOPETCHHE OCHOBHBIX HAaBBIKOB
TEPMOIMHAMHYCCKUX HH)KCHEPHBIX PACcUCTOB.

1.2. 3axaun ocBOeHUSA TUCIUILIHHBI

W3ydyenne GyHIaMEHTAIBHBIX 3aKOHOB  OCYIICCTBJICHHUS  TEILIOBBIX
MPOIIECCOB; HM3YyYCHHE TEPMOAMHAMUYCCKAX METOJOB aHalM3a 3aMKHYTHIX |
Pa30MKHYTHIX TEIUIOTEXHHYECKUX TIPOIECCOB PA3HOTO HA3HAYCHUS; TMOJyYCHUE
MPAKTUYECKUX HABBIKOB OINPEACICHUS] TEPMOJMHAMHYECKUX XapaKTEPHUCTHUK
MPOIIECCOB C OAHO- MW JABYX(}a3HBIMH pPabOYMM TelaMU M TEIUIOHOCUTEISIMHU
MTOCTOSTHHOTO U TIEPEMEHHOTO COCTaBa.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnumaa «TexHudeckas TepMOAMHAMHUKA» OTHOCUTCS K JUCIUTIIMHAM
00s13aTenbHOI yacTu Ooka b1.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JAUCHUITJIMHE

IIpouecc wn3yueHus aucHUIUIMHBL «TexHHUYeckas TEpMOJMHAMMKA»
HaIpaBjeH Ha (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUI:

OIIK-3 - CnocobeH  NPUMEHSITh  COOTBETCTBYIOIIMK  (DHU3HKO-
MaTeMaTUYECKH anmnapar, METOAbl aHAJIM3a U MOJIEIIMPOBAHUS, TEOPETUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS MPU PEILICHUH MPOPECCUOHAIIBHBIX 3a7a4

OIIK-6 - CnocobeH mNpPOBOOUTH HM3MEPEHHUS]  DICKTPHUECKUX U
HEAJIEKTPUUECKUX BEJIMYMH HAa 00BEKTaX TEIJIO3HEPTeTUKU U TEIUIOTEXHUKU

Pe3yabTarhl 00yueHHs1, XapaKTepU3yOIHe

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIIUH

OIIK-3 3HaTh 3aKOHBl COXPAHEHUS W TNPEBPAIICHUS DJHEPTUU
MPUMEHUTENBHO K CHCTEMaM IepeAadyud U TpaHchopmanuu
TEIJIOTHI, TEPMOAMHAMUYECKHME TPOLECCHl M  LHKIbI
peoOpa3oBaHus SHEPIUH, IPOTEKAIOLINE B
TEIJIOTEXHUYECKUX YCTAHOBKaX

YMETh IPOBOJIUTH TEPMOJAMHAMUYECKAN AaHalW3 LUKIOB
TEIJIOBBIX MAIIMH C I[EJIbI0 ONTHUMH3AIMU HX pabodux
XapakTepucTuk u Mmakcumuzanuu KI1/]

BJIAJICTh OCHOBAMH TEPMOJIMHAMHYECKOTO aHAlIh3a pabounx
MIPOIIECCOB B TEIUIOBBIX MAIlIMHAX, OTIPEICIICHUS
napaMeTpoB UX pabOTHI, TEMIOBOM 3P (HEKTUBHOCTH

OIIK-6 3HaTh KaJOpPUYECKUE U IIEPEHOCHBIE CBOMCTBA BELIECTB
NPUMEHUTENBHO K PaboyuM TejlaM TEIUIOBBIX MAIMH U
TEIUIOHOCUTEIISIM

yMETh BBIOMpATh CpPEIACTBA U3MEPEHUs, MPOBOIUTH
U3MEPEHUSI HEIJEKTPUYECKUX BEIMYMH HA OO0BEKTax
TEIUIO3HEPTETUKHU U TEIUIOTEXHUKH




BJIaJACTh HaBbIKaAMH IIPUMCEHCHUA N3MCPUTCIIbHLIX CPEACTB
N TCIINIOTEXHHUYCCKOTO O60py,Z[OBaHI/ISI

4. O BEM U CHUIIJIMHBI

OOmrast TPYJOEMKOCTh AUCITUTUTHHBI

«TexHuueckas TCPMOANHAMUKAY

cocrasJiisieT 12 3.e.

Pacrnipenenenue Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUH

o4Has popma 00ydeHust

. Bcero CemecTphl
Bunbl yueOHOM pabOThI HACOR > 3
AyauTOpHBbIE 3aHITHS (BCEro) 180 90 90
B ToMm uncie:
Jlexn 72 36 36
[TpakTueckue 3auarus (113) 90 36 54
JlaGopatopusie pabotsl (JIP) 18 18 -
CamocTtosiTeibHas padoTa 207 54 153
KypcoBoii npoexkt + +
Yackl Ha KOHTPOJIb 45 - 45
Buasl mpomexxyTouHOU aTTeCTALIHN - + + +
9K3aMEH, 3a4eT C OIICHKOU
OO6m1ast TpPy10€MKOCTb:
aKaJIeMUYECKHUE Yachl 432 144 288
3a4.e]l. 12 4 8
04HO-3204Hasi Gopma o0yuyeHust
. Bcero CemecTpsl
Bunbr yueGHOM paboThI YACOB 3 )
AyaUTOpHBbIE 3aHATHSA (BCET0) 108 40 68
B Tom uncre:
Jlexumm 50 16 34
[TpakTuueckue 3ausatus (113) 42 8 34
JlaGopartopusbie pabotsl (JIP) 16 16 -
CamocrosiTeibHas padbora 279 104 175
KypcoBoi npoekr + +
Yacel Ha KOHTPOJIb 45 - 45
Buael npomexxyroyHon a:FTeCTaI_II/II/I - + + +
9K3aMEH, 3a4eT C OLICHKOU
OO01mast Tpy10€MKOCTb:
aKaJIEMUYECKHE Yachl 432 144 288
3a4.e]l. 12 4 8
3a04Has popma 00yueHuUsn
. Bcero CemecTpbl
Buasl yueOoHOM paboThI 4ACOB 3 4

AyauTopHbIe 3aHATHS (BCEro)

30 12 18

B Tom uuce:




Jlexnnu 10 6 4
[TpakTuueckue 3ausatus (113) 12 6 6
JlabopaTtopusie pabotsl (JIP) 8 - 8
CamocTtosiTesibHas padoTa 389 272 117
KypcoBoii npoekt + +
Yackl Ha KOHTPOJIb 13 4 9
Buabl npomexxyTouHOM a}“TeCTaI_II/II/I - + + +
DK3aMeEH, 3a4eT C OIEHKOU

OO6m1ast TPy 10€MKOCTb:

aKaJIEMAYECKUAE YaChl 432 288 144

3ad4.e. 12 8 4

5. COAEP KAHUE JUCHUIITIMHBI (MO4YJIS)
5.1 Copaep:xxanue pa3aejioB JAUCHUIVIMHBI M paclnpelejieHHe
TPYA0EMKOCTH 10 BUIAM 3aHATHIA
ouHasi popma o0yueHust

Ne Ipak | JIa6. Bcero,
HammeHoBaHme TeMBbI CopnepxaHue paszena Jlexn p CPC
/1 3aH. | 3aH. qac

1 |BBenenue [Ipenmer  u3yueHuss  TEPMOAMHAMHUKHU.
Kpatkme  ucropudeckue CBEICHHA O
pa3sBUTUU TEPMOJUHAMHMKM KaK HayKH. 2 - - 3 5
OcobenHocTn TEXHHYECKON
TEPMOJIMHAMUKH.

2 |OcHoBHBIE moHATHsI |OCHOBHBIE ~ TIOHATHS ~ TEPMOJUHAMUKH:
TEPMOTUHAMHKH TEPMOIUHAMHUYCCKAS cHCcTEMa,
OKpyXXammias cpeaa, MaKpOCKOIMYECKUe
MPOIIECCHl B CHCTEMaX. XapaKTep BHEITHUX
BozneiicTBuid. M3ommpoBaHHas —cucTeMa.
Bpemsi penakcanuu. BHyTpeHHss SHeprus
CHUCTEMBI. CocrostHue CUCTEMBI.
TepMoanHaMu4ecKue napameTpbl
COCTOSIHUSI: YZAENbHBIH 00BEM, JaBICHHE,
TeMIieparypa. Y paBHEHHE COCTOSHHS.

3 |Ilepsorit 3akoH |MaccoBas, o0beMHass W MOJIbHAs
TEPMOIMHAMUKHI TEIJIOeMKOCTH. VIcTMHHass u  cpenHss
TEIIOEMKOCTH. YpaBHeHue Maiiepa.
Koadpdumnument Ilyaccona. Duzmueckuit
CMBICJI Ta30BO MOCTOSIHHOM.

3HavyeHue IepBOTo 3aKOHA TEPMOTUHAMUKH.
OOpatumple ¥ HEOOpaTUMBIE TIPOIIECCHL.
YpaBHeHue MepPBOTo 3aKOHa
TEPMOTUHAMHUKHA.  AHANM3  ypaBHEHHS
MEepPBOT0 3aKOHa TEPMOJMHAMHKH: paboTa,
TEIJIOTa, BHYTPEHHSS DHEPTUsl. DHTAJIBIHS.
YpaBHeHue IIEPBOTO 3aKOHa
TCPMOJUHAMUKHU IJIA IMOTOKA.

CMech naeallbHBIX ra30B. CIiocoObl 3a0aHus
cmecu. Temmoemkocth cmecu. [a3oBas
MOCTOSIHHASI CMECH.

4 |OcHOBHbIE npouecchl |MeToauka — HMCCIENOBAHUSA — TPOLECCOB.
UJeaJIbHbIX Fa30B W3oxopHsIii ponece. M300apHbIit nporecc.
N3oTepmuueckuit npoiecc.
Anunabarndeckuii mpouecc. [TonuTponHsIi
nporecc. OCOOEHHOCTH — MOJHUTPOITHBIX 6 8 4 9 27
IIPOLIECCOB.

TennoeMKoCTs MOIUTPOIHOIO IpoIecca.
Croco0sr oIpeJeIeHus MOKa3aTes
IOJINTPOIIBI.

5 |Bropoii 3akoH|KpyroBele  mpomeccel  wiIn LUKJIBIL.
TEPMOIMHAMUKH Tepmuueckuit KIT/1. Luka Kapao. Teopema 4 8 - 6 18
KapHo. AOcomIOTHast IIKaja TeMIIepaTyp.




Outponusi. M3meHeHue  3HTponuu B
o0paTUMBIX mpoleccax. PereHepaTuBHBIN
UK. W3zmenenne SHTPOINUH B
HEOOpaTHMBIX Ipoleccax. OHTPONHUS U
TepMouHaMuKa. DOpMyIUPOBKU BTOPOTO
3aKOHa TepMoaMHaMHUKH. OOBeIMHEHHOE
YpaBHEHUE IIEPBOIO M BTOPOrO 3aKOHOB
TEPMOANHAMUKHY.

XapakTepuCTHUECKUE
byHKIIT u
i epeHIaIbHEIe
YpaBHEHUS TEPMOIMHAMUKHI

OO0u1re MoJOKEHUS 0 XapaKTePHUCTHUECKIX
GbyHKIMAX. XapaKTepucTUYecKue QYHKIMH:
BHYTPCHHSS SHEpr s, SHTAJIBINA,
CBOOOJIHAS SHEPTHUS M TEPMOJUHAMUYECKUIT
MOTEHIIHAIL.

3HaueHne auddepeHnnaIbHBIX ypaBHSHNI
TEPMOJMHAMUKM ¥ OCHOBHBIC METOJbI
JIOKa3aTeNbCTB. OCHOBHBIE
nuddepeHnnaIbHbIe YpaBHEHUS
00BEIMHEHHOTO 3aKOHA TEPMOANHAMHKH.

14

TepMOﬂI/IHaMI/I‘{eCKHC
CBOICTBA BEIIECTBA

Tepmoaunamudeckoe ypaBHEHUE
cocrostHUs. ['padmueckoe mpencTaBleHUE
TEPMOJIUHAMHUYECKOT O YpaBHEHUs
COCTOSHUSL. YpaBHeHne COCTOSTHUSI
uaeanbHOro rasa. YpaBHeHue Ban-gep-
Baanbca. YpaBHeHHE cOCTOSIHUS PEaIbHOTO
raza. PV-P ngmarpamma. Tepmuueckue
ko3¢ urentsl. Kanopudeckoe ypaBHeHHE
coctosHus. TepMonuHaMuueckue CBOHCTBa
BEI[ECTB Ha JIMHUY (ha30BBIX IIEPEXO/I0B.
CBoiicTBa BellecTBa B KPUTUYECKOH TOUYKE.
Metop! pacueTa SHTPOIUH BEIECTBA.

10

Bonasnoii nap

Wcnapenne,  kumeHwe,  KOHJCHCAIHS.
OcHoBHBIE ompeneneHus. P-V-guarpamma
BOJSTHOTO Tapa. TaGiuipl BOASHOTO mapa.
T-S-nuarpamma  BogstHoro mapa.  I-S-
IuarpaMma BOJSIHOrOo mapa. I'padudeckuit
METOJ] pacyera IapoBBIX  IPOLECCOB.
TemnoeMKocTh  HEpPEerperoro  BOASHOTO
napa. [Ipomecc npoccenrpoBaHus BOASHOTO
mapa. MeToJsl COCTaBICHUS ypPaBHEHUS
COCTOSIHUSI TIEPErPETOTO0 Mapa.

Brnaxuslif Bo3ayx. OCHOBHBIE OIIPE/ICIICHUS.
Bnaroconepixanue. AbcomroTHast u
OTHOCHTEIbHAs BIaXHOCTh. |-d puarpamma
BJIQXKHOTO BO3/yXa. [Ipolecchl BO BIakHOM
BO3JyXe.

12

34

TepMonrHaMHKa MOTOKA

OCHOBHBIE YpaBHEHHUS MIPOIIECCOB
WCTEUCHUs: ypaBHEHHE HEPa3phIBHOCTH,
JIBHDKEHHUS, ITepBoro 3aKOHA
TEpPMOAMHAMUKH, cocTossHuA. CKOpoCTh
3ByKa. lcredeHMe W3  Cy)KHBArOLIMXCS
comeis. [lepexon uepe3 CKOpOCTh 3ByKa.
Comno JlaBans. AnnabaTHbIE UCTEUEHHS C
TPEHHUEM. Oo6ume 3aKOHOMEPHOCTH
Te4eHHs. 3aKOH OOpameHnsi BO3ICHCTBHIA.
Temmeparypa Topmoxkenus. Cwmemenue
ra30BbIX ITOTOKOB.

JpoccenupoBanue. YpaBHEHUE Ipoliecca
aanabaTHOTO JPOCCENNPOBAHMSI.
Temneparypa wuHBepcuu. HHTerpanbHbIi
annabaTHBIH nmpoccenb-3ddexT.
JlpoccenupoBaHye BOJSTHOTO T1apa.

33

51

10

Mertoibl aHaJIM3a
3(h(GEKTHBHOCTH IUKIIOB

OrpaHu4eHHsT TPEBPAaTHMOCTH SHEPTHH.
Oxcepruss u  aHeprus. llonsatue 00
JKCEPrUYECKOM K.IT.JI.

MeTonbl CpaBHEHHS TEPMHYECKUX K.ILI.
00paTHMBIX LIMKJIOB. MeTton
KO3 (QUIMEHTOB IIOJIE3HOTO JEHCTBHI B
aHanmse HEOoOpaTHMBIX IUKJIOB.
OHTpPONMIHEIE MeTOX pacueTra IIOTEph
paboTocrmocoOHOCTH B HEOOpaTUMBIX
IUKIIaX.

20

28




11

[{ukibl 3HEPTOYCTaHOBOK

Kommnpeccopsl. Knaccupukanus, mpuHImI
JICMCTBHUSL OJHOCTYNIEHYATOTO IOPLIHEBOTO
Kommpeccopa. LUK OXHOCTYHEeH4aToro
Komrpeccopa. AHamm3 1ukia. OOBeMHBIN
K.IL.A. MHOrocTyneHyarslii  KoMIpeccop.
Hukis! nBUraTesneil BHyTpeHHEro CropaHusl.
Hukn  Orro. Hukn [Hduzens. Lukn
Tpunknepa.

uxiiel Ta30TypOMHHBIX YCTaHOBOK. Lluki
I'TY ¢ nonBoaOM TEMIOTHI IPU OCTOSIHHOM
nmaneHud. Hukna I'TY ¢ moaBo1oM TEIIOTHI
Opd  TIOCTOSHHOM — oOwbeme.  LIukier
peakTuBHbIX aABurareneil. OmpenencHue u
knaccudurarus. [uxmsr BPI. Hukn XKPJT.
TemocunoBble mnapoBble LUKIBL  Llukn
Kapno. Iluxkn  Penxuna. Iluxkn ¢
MIPOMEXYTOUHBIM MeperpeBomM napa.
TennogpukaunoHHbIE LUKJIBL.
PerenepaTtuBHbIi LMK, BUHApHBIE LIUKIIBL.

Temnocunossie LIUKJIBI TIPSIMOTO
peoOpa3oBaHus TeIIa B AJIEKTPOIHEPTHIO.
Hukn MI'/I-ycraHOBKH.

OOmme  cBefeHHS O  XOJOAWIBHBIX
YCTaHOBKaX. Huxn BO3YIIHON
XOJIOAWIBLHOM YCTaHOBKHU. Huxn
MapOKOMIIPECCOPHOH YCTAaHOBKH.

22

32

70

124

12

OCHOBBI XUMHYECKOM
TEPMOTUHAMUKH

O6ume monoxenusi. [lepBeiid  3aKoH
TEPMOANHAMUKHI MIPUMEHHUTEIIHHO K
XUMHYECKUM PeakusiM. TerutoTel peaKiui.
3akon I'ecca u ero cuencreusa. 3akoH
Kupxroda. Bropoii 3akoH TepMOJUHAMUKH
U ero IPHMEHEHHE K XHMHYECKUM
MPOLECCaM.

10

30

44

Htoro

72

90

18

207

387

04HO-3204Has opma 00yyeHUs

HanMeHoBaHUE TeMBI

ConepxaHue paznena

Jlekn

IIpax
3aH.

J1ao.
3aH.

CPC

Bcero,
yac

Beenenue

IlpeaMer  U3ydYeHHsS  TEPMOJMHAMHKH.
Kparkne  WCTOpHYECKHE  CBEIEHHS O
PasBUTHH TEPMOJMHAMHKH KaK HAYKH.
OcobeHnHocTu TEXHUYECKOM
TEPMOINHAMUKH.

10

OCHOBHBIE TIOHATHUA
TEPMOJIUHAMUKU

OCHOBHBIE ~ TOHATUS  TEPMOJUHAMMKHU:
TepMOIMHAMUYECKast cHucTeMa,
OKpYXalomas cpela, MAaKpPOCKOIIHIECKHe
MIPOLECCH B CUCTEMaX. XapakTep BHENIHUX
BozneiictBuil. M3ommpoBaHHas —cucrema.
Bpems penakcauuu. BHyTpeHHSAS 3Heprus
CHCTEMBI. CocrosiHue CHCTEMBI.
TepMmoauHamudeckue napameTpbl
COCTOSIHUSI: YZAENbHBI 00beM, MAaBlIEHHE,
TeMneparypa. YpaBHEHHE COCTOSHHS.

16

22

IlepBrrit 3aKOH
TEePMOANHAMUKHI

MaccoBasi,  oO0beMHass ¥ MOJbHas
TeroeMKocTH. VcTHHHasT W cpenHss
TETIOEMKOCTH. YpaBHeHue Maiiepa.
Koadppumment Ilyaccona. Dusmueckuii
CMBICJI Ta30BOM MMOCTOSTHHOM.

3HaueHHe TIepPBOro 3aKOHA TEPMOANHAMHKH.
OOpatumMble W HEOOpaTHMBIE IIPOIIECCHL
YpaBHeHUE TIEPBOTO 3aKOHa
TEPMOJMHAMHUKHA.  AHaNW3  ypaBHEHHS
MEPBOTO 3aKOHA TEPMOAWHAMHUKHU: padoTa,
TCIJIO0TA, BHyTpeHHﬂfl OHEPIHUA. 9HTaJ’lbl’lHﬂ.
YpaBHeHue IIEPBOTO 3aKOHa
TEPMOAMHAMHKHU JIA IIOTOKA.

CwMech uaeanbHbIX ra3oB. CriocoObl 3aJaHus
cmecu. TemnoeMkocTh cmecH. ['a3oBas
MTOCTOSIHHASI CMECH.

30

40




OCHOBHbIE MIPOLIECCHI
UJICIbHBIX [a30B

Meroavka  MCCIEIOBAHUS  IIPOLECCOB.
W3zoxopHuslii npouecc. M306apHblii mpomecc.
M3orepmuueckuit mpouecc.
Anmnabarmyeckuii mpornecc. [lomnTponHsiit
nporecc.  OcCoOEHHOCTH — MOJUTPOIHBIX
MTPOLIECCOB.

TennoeMKocTs MOIMTPOIHOIO IpoIecca.
CriocoOsl oTmpeeNeHNs MoKa3aTens
TIOJUTPOIBL.

50

64

Bropoit 3aKOH
TEPMOJUHAMUKH

KpyroBele  mpomeccsl  WIM  LUKIBL
Tepmuueckuit KITJI. Iuxn Kapro. Teopema
Kapno. AOcomoTHas IIKana TeMIepaTyp.
Ontponus. V3MeHeHWe BHTpoIMH B
0o0paTHMBIX mpoleccax. PereHepaTHBHBIN
LUKJL. H3meHeHue SHTPONUH B
HEOOpaTUMBIX MpOIeccax. OHTPONUS H
TepMoauHamMuKa. PopMyITHPOBKH BTOPOTO
3aKOHa TepMoIuMHaMHUKH. OObeAUHEHHOE
ypaBHEHHUE IIEPBOIO U BTOPOrO 3aKOHOB
TEPMOJMHAMUKH.

18

XapaxkTepucTHIECKHe
dhyHKIUI u
muddepeHaIbHbIe
ypaBHEHHUS
TEPMOANHAMUKH

OO01mue MooKEHHsI 0 XapaKTePUCTHYECKUX
¢$yHKIUAX. XapaKTepHUCTHUECKHE PYHKIIHU:
BHYTPCHHSIS SHEPrus, SHTANIBIINA,
cBOOO/IHASI SHEPTHS M TEPMOAUHAMHYECKUIT
MOTEHIHAL.

3HaueHne aAndQepeHnnaIbHBIX ypaBHEHHN
TEPMOAWHAMHUKA ¥ OCHOBHBIE METOMEI
JI0Ka3aTeIIbCTB. OCHOBHBIE
¢ bepeHIaNbHbIe YpaBHEHUs
00BEeJMHEHHOTO 3aKOHA TEPMOANHAMHKH.

14

TepMonunamuueckue
CBOICTBa BellECTBA

Tepmoannamuueckoe ypaBHEHUE
cocrosHus. ['padudeckoe mpenacraBicHHE
TEPMOTUHAMUYECKOTO YpaBHCHUS
COCTOSIHUSI. YpaBHeHUE COCTOSIHUS
WJCANTBHOTO Tra3a. YpaBHeHue Ban-gep-
Baanbca. YpaBHeHUe COCTOSIHUS PEaIbHOTO
raza. PV-P nmmarpamma. Tepmuueckue
koaddurmentel. Kanopudeckoe ypaBHeHHE
cocTtosiHus. TepMoHAMHUECKUe CBOWCTBA
BEIIECTB Ha JTMHUU (Pa30BBIX IEPEXOIOB.
CBoliCTBa BelIeCTBa B KPUTHUYECKOW TOYKE.
MeToibl pacueTa SHTPOIHH BEeIIECTBA.

10

BonasHoit nap

Ucnapenne,  KumeHuWe,  KOHJICHCAIMS.
OcHoBHBIE ompeneneHus. P-V-muarpamma
BOJHOTO Tapa. TaOiWIsl BOASHOTO Mapa.
T-S-gnarpamma  BomsHoro mapa. |-S-
JIUarpaMMa BOJSHOTO mapa. ['paduueckuit
METOJl pacuera [apoBbIX HPOILECCOB.
TemnoeMKocTb  MEPErpeToro  BOASHOTO
napa. I[Ipornecc apoccenpoBaHusl BOJSHOTO
mapa. MeToasl COCTaBIEHHS YpaBHEHHUS
COCTOSIHUSI IEPETPETOTOo Mapa.

Brnaxusrit BO31yX. OCHOBHBIE OIIPE/ICIICHHS.
Bnaroconepxanue. AlcomoTHas u
OTHOCHTeNbHAs BIaXHOCTh. |-d nuarpamma
BJIAXKHOTO BO3/yXa. [Iporecch! BO BIaKHOM
BO3/yXE.

30

46

TepMoanHamMuKa NOTOKa

OCHOBHBIE YPaBHEHHUsA IPOLIECCOB
WCTEUCHUS: YpaBHEHHE HEPa3phIBHOCTH,
JIBIDKEHUS, IlepBoro 3aKOHA
TEPMOJUHAMHKH, COCTOSHHA. CKOPOCTB
3ByKa. lcredeHme W3 Cy)XHBaIOMIUXCS
comen. [lepexox depe3 CKOPOCTH 3ByKa.
Comno JlaBasns. JpoccenupoBanue.
YpaBHeHue nporecca auadaTHOrO
IpoccenupoBanus. Temneparypa UHBEPCHH.
WuTerpaneHplii  agmabaTHBIA — APOCCEIh-
a¢dexr. [lpoccenrpoBaHre BOASHOTO Mapa.

23

35
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Merobl aHanM3a
3¢ PEeKTHBHOCTH LUKIIOB

OrpaHudeHus MPEBPATHMOCTH SHEPTHUM.
Oxceprust u  adeprus. Ilomstue 006
9KCEPrUIecKOM K.IL.J.

MerTonpl CpaBHEHHS TEPMHYECKHX K.ILJ.
00paTHMBIX ITUKJIOB. Meron
KO3 (HUIIMCHTOB TIOJIE3HOTO JICHCTBHUS B
aHaIM3e HEeoOpaTHMBIX IIUKJIOB.
OHTPONUIHBIA METOA pacyera IOTepb
paborociocoOHOCTH B HEOOpPAaTHMBIX
IUKIIAX.

22

26

11

HI/IKJ'IBI OHEProyCTaHOBOK

Kommpeccopsr. Knaccnduxarmys, npuHImII
JIEHCTBUS OJTHOCTYNIEHYATOTO IOPIIHEBOTO
koMmmpeccopa. Llukn onxHOCTymeHYaToro
komrpeccopa. AHanmu3 1ukina. OObEeMHBIH
K.IL.J. MHOrocTyneHuaTbli  KOMIPECCop.
uknel aBUraTeneil BHyTpEHHETO CrOpaHHUs.
Hukn  Otro. Hukn [uzens. Hukn
Tpunkiepa.

Hukiibl Ta30TypOHHHBIX YCTaHOBOK. Lluki
I'TY ¢ nogBo oM TEIJIOTHI IPU TOCTOSTHHOM
naeneHud. [ukn ['TY ¢ moaBogoM TemIoTh
IIpU  TOCTOSHHOM  oObeme.  L{uxisr
peakTuBHBIX ABurareneil. OmpenencHue u
knaccudukanus. Huxmer BP. Lk XKP .
TermocunoBble mnapoBble LUKIBL  Lukn
Kapno. Iukn  Penkuna. Iluxkn ¢
MIPOMEKYTOUHBIM MeperpeBoM napa.
TennogpukamoHHbIC LUKJIBL.
PerenepatuBHbI 1K, OOImue CBEeHUS O
XOJIOJUIIbHBIX YCTaHOBKaX. Hukn
BO3IyUTHON XOJOAMIbHON YCTaHOBKU. Lk
MTAPOKOMIPECCOPHON YCTaHOBKH.

10

50

68

12

OCHOBBI XUMUYECKOI
TEPMOTUHAMUKH

O6mme monoxxkeHua. [lepBblid  3aKOH
TEPMOANHAMUKI HNPUMEHHUTEIIBHO K
XUMHYECKHM PeakusiM. TerutoThl peaKiui.
3akoH I'ecca um ero cnencTBus. 3aKoH 2
Kupxroga. Bropoit 3akoH TepMOIUHAMUAKA
W ero NpUMEHEHHEe K XUMHUYECKUM
IIPOIIECCaM.

30

34

Htoro 50

42

16

279

387

3a04Has popma 00y4eHust

HanmMeHnoBaHue TeMbI

CopnepxaHue paszena Jlex

IIpax
3aH.

J1ao.
3aH.

CPC

Bcero,
qac

IlepBrrit 3aKOH
TEePMOANHAMUKHI

Maccogasi, o0beMHass W MOJIbHAs
TeroeMkocTH. McTuHHasS W cpeaHAs
TEINIOEMKOCTH. VCTHHHAasT W cpeaHss
TEIIOEMKOCTH. YpaBHeHue Maiiepa.
Koadpdumnuent Ilyaccona. Dusmyeckuit
CMBICJI Ta30BOM MOCTOSIHHOM.

YpaBHeHue MepPBOro 3aKOHa
TEPMOJIUHAMHUKHA.  AHANW3  ypaBHEHHUS
MEPBOTO 3aKOHA TEPMOJMHAMHKH: padoTa,
TEIUIOTa, BHYTPEHHSS SHEPTU. DHTANBITHSL.
YpaBHeHue IIEPBOTO 3aKOHa
TCPMOJUHAMUKU JIJISA ITOTOKA.

136

148

OCHOBHbIE IPOLIECCHI
U/IeaTbHBIX Ta30B

Meroauka  HCCIENOBaHUSA  IIPOLIECCOB.
W3zoxopwslii poriece. M306apHEIii porece.
N3orepMuyeckuii porecc. 2
Anmabaruueckuid mponecc. [lomuTpormHbrit
mporecc.

136

146

TepMoanHamMuKa NOTOKa

OCHOBHBIE ypaBHEHUS IpOLIECCOB
ucredeHus. CKopocTs 3Byka. VcTeueHue u3
cykuBaromuxcst  conen. Ilepexon uepes
ckopocTs 3Byka. Como JlaBass.

JlpoccenupoBanne. YpaBHEHHE IIpoliecca 2
annabaTHOTO JPOCCENNpPOBAHMSI.
Temneparypa wuHBepcuu. HHTerpanbHbli
annabaTHBIH npoccenb-3ddexT.

JlpoccenupoBanue BOJISHOTO Mapa

58

62




4 |BonsHoli map Hcnapenue, KUIIEHHE, KOHJIEHCaLusl.
OcHoBHbIe ompeneneHus. P-V-guarpamma
BOJSTHOTO mapa. TaOauipl BOASHOTO mMapa.
T-S-mquarpamma  BomsHoro mapa.  I-S-
JrarpaMMa BOJSTHOTO Tapa.

Braxnslii Bo3gyx. OCHOBHBIE OIIPE/ICIICHUSL.
BrnaroconepxxaHnue. AbcomoTHas u
OTHOCHUTENbHAs BIaXHOCTh. |-d muarpamma
BJIQXKHOTO BO3/yxa. [Ipomeccsl BO BlIa)KHOM
BO3JIyXe.

Hroro 10 12 8 389 419

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

Jlabopatopnas pabota Ne 1. I30xopHOE HarpeBaHue BOABI M BOASHOTO Mapa

JlaGoparopHass pabora Ne 2. H3MmepeHHe TEIIOEMKOCTH U pacuer
TEPMOJMHAMHUYECKHUX CBOMCTB BJIAXKHOI'O U CYXOI'O BO3yXa

JIaGoparopnass pabora Ne 3. HccinemoBaHue mpolecca aanadaTHOrO
UCTEUEHUs BOJSIHOTO Mapa U BO3AyXa Yepe3 Cy>KMBAIOIIEECs COILIO

JlaGoparopHass pabora Ne 4. HccnenoBaHue mpoueccOB € BIaXXHBIM
BO3JlyXOM

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBeTrcTBMM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JUCUHUILIUHBI
IIPEeIyCMaTpPUBAET BBIMOJIHEHUE KYpCOBOIO MPOEKTa B 3 cCeMecTpe sl OYHON
dbopmbl 00ydeHus, B 4 ceMecTpe JJIsl OUYHO-3a0UHOM U 3a04HOU (PopM 00yUeHHUS.

[IpumepHas TemaTuka KypcOBOTO MpoOeKTa: « TepMOIMHAMUYECKHN pacyeT
HapYKHOTO OXJIaXXJICHHsI KaMEPbI CrOPaHUs»

3aauy, permaeMble PH BBIITOJIHEHUH KypCOBOTO IIPOEKTA:

* OIIPE/ICIICHNE TEIJIOBBIX HArPYy30K;

* IOCTPOCHHE TEMIIEPATYPHBIX I'Pa(UKOB;

* OIIPEEIICHNE CKOPOCTH JIBHKEHHS OXJIAIUTENS] U MOLIHOCTH HAacoCa.

KypcoBoii mpoekt Bkmodar B ceOs rpapuuecKkyl0 4YacTb M pacueTHO-
MOSICHUTENBHYIO 3aIUCKY.

7. OHEHOYHBIE MATEPUAJIBI U151 TPOBEJIEHUSA
MNPOMEXYTOUHOM ATTECTAILIMU OBYYAIOIIUXCSI IO
JANCIHUIIJIMHE

7.1. Onucanue nokasareJieil 1 KpUTEepHeB OLlCHUBAHUS KOMIIETEHIIUI Ha
Pa3IMYHBIX dTanax UX GopMUPOBaHMS, ONNMCAHHME LIKAJ OLlCHUBAHHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKylIero KOHTPOJISI 3HAHWA M MEKCECCHMOHHOW aTTeCTaluu
OLICHUBAIOTCA 10 CIEAYIOLIEH CUCTEME:

«ATTECTOBAH),
«HE aTTECTOBaH».
Komne- Pe3yiabTaThl 00yueHHsi, XapaKTepu3ylomue KpI/ITepI/II/I
TEeHIHUA C(l)OpMMpOBaHHOCTb KOMIIeTEHIUH OLICHUBAHUA ATTeCTOBaH He aTTeCcToBAaH
OIIK-3. 3HaThb  3aKOHBl ~ COXpaHEHMsT  M|AKTuBHas pabota Ha|Bpimonnenue pabor| HesbinmonHenue
npeBpaniCHUs SHepruy |IPAKTHICCKUX B CPOK, pabor B cpoK,
MIPUMEHUTEIBHO K cucTemam |3AATHIX,  OTBEMACT| e rycMOTPEHHBIH | MPEIyCMOTPEHHBIA
nepeaun u tpaHcdopmaruu |18 TEOPETHHCCKIE




TEIUIOTHI, TEPMOJMHAMUYECKHE |BOTPOCHI TIPH 3aIIUTE B pabouunx B pabouunx
IPOLIECCHl U IMKJIBI MpeoOpa3oBaHus [KYPCOBOTO MPOCKTa nporpaMmmax nporpaMmmax
SHEPTHH, MPOTEKAOIIHE B
TETUIOTEXHUIECKNX YCTAHOBKAX
YMETb MIPOBOANTH | PemeHne Bemonuenne pabor| Hessimonnenne
TEPMOJMHAMUYECKUM aHAIN3 IMKIJIOB|CTaHIAPTHBIX B CpOK, paboT B CpOK,
TEIUIOBBIX ~ MamMH ¢ [enpio|IPaKTHICCKIX 3a1ad, | mperycMOTpEHHBIH | TIPEIyCMOTPEHHBIH
ONTHMH3AIHH ¥X pabounx |HAHHMCAHHE KypeoBoro B paboumx B pabodnx
IpOoeKTa
XapaKTepPUCTUK M  MaKCHMHU3aIUU P Iporpammax mporpamMmmax
KITJ
BIALETH ocHoBaMmH |Pemenue Brmonaenne pador| HesbmonaeHue
TEPMOAUHAMUYECKOTO aHay3a|IPUKIATHbIX 3a]1a4 B B CpOK, paboT B CpOK,
pabouux MpOLECCOB B  TEMIOBbIX |KOHKPCTHOU s NpeyCMOTPEHHBIH | IIpeyCMOTPEHHBII
MallMHAX, OMpe/eseHus mapameTpop P/ METHON OOIACTH, B pabouux B pabouux
v BBIITIOJIHCHHUE ITJIaHA
ux paboThl, TETUIOBOH 3 PekTHBHOCTH porpammax nporpammax
pabot 1o pa3paboTke
KYPCOBOTO IIPOEKTa
OIIK-6. 3HATh KaJOPUYECKHUE M MEPCHOCHbIC|AKTHBHAS paboTa Ha|BeimonneHue pabor| HesbinonHenue
CBOMCTBa BEUIECTB MPUMEHUTEIBHO K|TPAaKTHICCKHX B CPOK, paboT B CpoOK,
paboyrM TeaaM TEMJIOBBIX MaiiuH u|3aHATHAX,  OTBEHACT| npenyeMOTpeHHBIN | MPEayCMOTPEHHbIMH
TEMJIOHOCUTENAM Ha  TeoperHteckue B pabouux B pabounx
BOIPOCHI MPH 3aluTe
nporpammax nporpammax
KYPCOBOTO IIPOEKTA
YMETb BBIOMpATh cpencrsa|Peutenne Bemonnenue pador| Hesimonnenne
U3MEPEHUS, MPOBOAUTHL H3MEpPEHHMs |CTaHIapTHBIX B CPOK, paboT B CPOK,
HEJJIEKTPUIECKUX BEJINYUH Ha |[IPAKTHICCKIX 3a/aY, | perycMOTPEHHBIH | IPEIyCMOTPEHHbIH
o0BbekTax TEIUIO3HEPTeTUKH yp [H1ATTMCAHHE KypCOBOTO B pabouux B paboumx
poeKTa
TETUIOTEXHUKU P nporpammax nporpammax
BJaJeTh  HAaBBIKAMH  NpUMEHeHus |Pemenue Brmmonnenue pador| Hessinonuenue
HM3MEPUTENBHBIX CpeICTB y |IPUKIAZHBIX 337139 B B CPOK, paboT B CPOK,
TEIUIOTEXHUYECKOro 00opynoBanust | KOHKPCTHOU NpeyCMOTPEHHBIH | MpeayCMOTPEHHBII
HpeaMeTHOH obnacTy, B paGounx B paGounx
BBIIIOJIHCHHUC I1J1IaHa
Iporpammax porpamMmmax

paboT 1o pa3paboTke
KyPCOBOT'O TIPOCKTA

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MPOMEKYTOUYHOTO KOHTPOJISI 3HAHWM OICHHBAlOTCI B 2, 3
CEMECTpe I OUHOM (opMBI 00yUueHus, 3, 4 ceMecTpe 11T OYHO-3a09YHOMN 1 3a09YHOMN
dbopm 00yyeHHs Mo YeThIPeXO0aNIbHON CUCTEME:

«OTIIUYHO»,

«XOpOoUIO»;
«YAOBJICTBOPUTCIIBHO»
CHCYHOBJICTBOPHUTCIILHO)).

Kpurep
Komie- PesynbTaThl 00y4enus, —
XapaKTepusylolue OT1an4Ho Xopomo YaoBa. Heynosu.
TeHuus c(l)OpM“pOBaHHOCTl) KOMIIETCHIIHH OHeHHBa
HHUSI
OIIK-3. |3Harb 3akoHBl coxpaHeHus u|Tect Bomonnen | Brinonnenue |Beimonnenue| B Tecte
IIPEBPALLECHUS SHEpruu ue Tecra tecta Ha 80- | Tecta Ha 70- | menee 70%
IIPUMEHUTEIBHO K CHUCTEMaM Ha 90- 90% 80% MIPABUIIbHBIX
neperayd M TpaHchOpMaIH 100% OTBETOB
TEIUIOTHI, TEPMOANHAMUYECKHE
IIPOLIECCHI u LIUKJIBI
peoOpa3oBaHUS JHEPTHH,
MIPOTEKAIOIINE B
TEIUIOTEXHUYECKIX
YCTaHOBKax
YMETh npoBoauTh (Pemenue | 3amaum [Iponemonctp | [Iponemonct | 3amauu He
TePMOAWHAMHWYECKIHA  aHaJIN3|CTaHAAPT | peIIeHHI B | HPOBAH BEPHBI | p MpOBaH perIeHbI
LIUKIOB TEMJIOBBIX MAIINH C|HBIX MOJTHOM | XOJ pemreHust | BEpPHBIH XOf
LENbI0  ONTHMHU3AlMM  uX|npakTude| oObeme BCEX, HO HE pemneHus B




paboymMx  XapaKTEpUCTUK  H|CKUX MOJTY4YCHBI HOJIy4YeH OOJIBIINHCTBE
makcumuzanuu KITJ] 3aja4 BEpHbIE BEpHBIN OTBET 3aja4
OTBETHl |BO BCEX 3aJadax
BJIAJIETh ocHoBamu |Pemenue | 3amaun | Ilponmemonctp |IIpogemoncrt | 3amauu He
TEPMOJMHAMHUYECKOTO aHAIM3a|[IPUKIaj | pelIeHsl B | HPOBAaH BEPHBIN | p MPOBaH pELICHBI
pabounx MIPOLIECCOB B|HBIX MOJHOM | XOI pelIeHus | BEpHBIH X0
TETIOBBIX MalluHaX,|3a1a4  B| oObeMEe M | BCeX, HO HE pelIeHus B
OTIPENCTICHUs] TapaMETPOB X |KOHKPET | MOJIy4EHBI MOTy4YeH GospIIMHCTBE
paboTsl, TEIIOBOM | HOM BEpHBIE | BEpHBIN OTBET 3ama4
3¢ PEKTHBHOCTH MpeaMeT | OTBETHI |BO BCeX 3agadax
HOM1
o0nacTu
OIIK-6. |3Hath KaJIOpUYECKHE u|Tect Brimonnen | Bemonsenue | BuinonHeHue B tecre
MIEPEHOCHBIE CBOMCTBa ue recta | Tecra Ha 80- | Tecta Ha 70- | menee 70%
BEIIECTB MPUMEHHUTENBHO K Ha 90- 90% 80% MPaBUIBHBIX
paboynM  TemaM  TEIUIOBBIX 100% OTBETOB
MAaIlMH ¥ TEMJIOHOCUTEISIM
yMeTh BbIOMparh  cpenctBal|Pemenne | 3amaun | IIpomemonctp | I[Ipomemoncr | 3amauu He
H3MEepeHus, MIPOBOJUTH |CTAaHJAPT | PELICHHI B | HPOBaH BEPHBII | p MpOBaH peLIeHbI
HU3MEPEHUs HEINEKTPUUECKHUX |HBIX MOJHOM | XOJ peuieHus | BepHbIH XO.
BEJINYNH Ha oObekTax |mpakTnie| oObeMe n | BCeX, HO HE pelieHus B
TETUIOHEPTETUKH 1 |CKHX TOJTYyYCHEI MOTy4YeH OoJIBIINHCTBE
TETUIOTEXHUKH 3amaq BEpHBIC | BEpHBIH OTBET 3amaq
OTBETHl |BO BCEX 3aJadax
BJIAJETh HaBbIKamH |Pemenne | 3agaun [Iponemonctp | [Iponemoncr | 3anauu He
NIPUMEHEHNSI W3MEPHUTENBHBIX |IPUKJIAJ | PEIICHBI B | NPOBAH BEPHBIN |  p HUpOBaH peLIeHBI
CPEACTB U TEINIOTEXHUIECKOTO |HBIX MIOJHOM | XOJ peleHus | BEepHBIH XO.
00opymoBaHUs 3ama4 B | oobeMe u BCEX, HO HE pelIeHHs B
KOHKpET | MOIy4eHBI MOJIy4eH 6OJIBIIMHCTBE
HOI1 BEpHbIE | BEpHBINA OTBET 3aza4
ImpeaMeT | OTBETHl |BO Bcex 3agadax
HOI1
obnacTu
7.2 IlpumepHblii mnepeYeHb OLEHOYHBIX CpPeACTB  (TUNOBLIE

KOHTPOJIbHBbIE 33JaHUSl WJIM MHbIE MaTepHaJibl, HEOOXOAUMBbIE IJIsl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIK) ONBITA 1€ATEILHOCTH)
7.2.1 IlpumepHbIii epevyeHb 3aJaHUi JJI51 MOATOTOBKH K TECTUPOBAHMIO

1. Yto Ha3bIBAIOT TEPMOAMHAMUYECKON CUCTEMOM?
1) Teno wnu rpynmy MakpoTesa, OOMEHHUBAIOUIUXCS YHEPTUEH ¢ IpYyruMu
TeJIamu.
2) CoBOKYMHOCTb MAaKpOTE, 00pa3yromias HEUTO LEJI0€ TEOMETPUUECKHU.
3) COBOKYITHOCTh MaKpOTeJI C OIMHAKOBOUN TeMIEpaTypou.
4) COoBOKYIMHOCTh MAaKpOTEJ C OJJTUHAKOBBIMU (PU3UUECKUMHU CBOMCTBAMM.

5) He 3Hatro.

2. Cdopmynupyiite mepBbId 3aKOH TEPMOJWHAMUKH C TOYKH 3pEHUS
BO3MO>KHOCTH CO3JaHUsI MAIlIMHbI-/IBUTATEIA.
1) HeBo3MOXkeH TEIIOBOM ABUTATENb 0€3 UCTOYHUKA ¥ TPUEMHHUKA TETUIOTHI.
2) HeBo3MOXe€H TEIJIOBOW JBUTATENb, PaOOTAIONINII TOJBKO 3a CYET
BHYTPEHHEH HEPTUU paboyvero Tena.
3) HeBo3mosken TeroBoi asuratens ¢ TepmudeckuM KITJI, paBubim 1.

4) HeBo3MOXe€H TEIUIOBOM ABUTraTEIb, €CJIU B HEM HE OCYILIECTBIISIETCS
paciidpeHnue pabodero Tena.

5) He 3Haro.



3. Kak npoTekarT paBHOBECHBIE MPOLIECCHI?
1) beckoHe4YHO AOJTO MO BPEMEHHU.

2) BecbMa HHTEHCHUBHO.

3) HeoOpaTumpIiM criocoOom.

4) OOpaTUMBIM CIIOCOOOM.

5) He 3naro.

4. Kakas u3 NpHUBEACHHBIX (OPMYIHUPOBOK MpEICTaBIsIeT co00il BTOpOH
3aKOH TEPMOJAUHAMUKU ?

1) HepaBHOBEeCHbIE HEOOpaTHUMBIE IMPOIECCHI MOXKHO TOKa3bIBATh JIHIIb
YCIIOBHO, UX MPAKTHYECKH HEBO3MOKHO PACCUUTATb.

2) DHTpomusi CHUCTEMBbI MPU JIOOBIX B3aUMOJIECHCTBHUSX C OKpYXKaroIIeh
Cpenou BO3pacraer.

3) OHTponus TEIUIOM30JIMPOBAHHOM CHUCTEMBbl TIPU HEPABHOBECHBIX
Ipoleccax B HEM BCera BO3pacTaert.

4) Bce TepMOAMHAMMUYECKHUE MPOLECCHI, €CIM MX H30JIMPOBaTh OT CPEAbl,
CTPEMSITCS K OTHOPOJTHOMY U PABHOBECHOMY COCTOSIHUIO.

5) He 3Haro.

5. 3aBUCHT JIM TEMJIOEMKOCTb ra30B U MMApOB OT BUJIA mpoliecca?
1) 3aBucwur.

2) He 3aBucwur.

3) 3aBUCHUT TOJIBKO OT MapOB.

4) 3aBUCHUT TOJIBKO JJISI HICATHHOTO Ta3a.

5) He 3Haro.

6. UTo Ha3bIBAIOT TEPMOJAUHAMUYECKUM LIUKIIOM?

1) Psin mocinenoBaTenbHBIX TEPMOJIMHAMUYECKHUX MPOIECCOB, MPOTEKAOIINX
B TEIUIOBBIX M XOJIOJMIBHBIX MallIMHAX.

2) Psan mocnenoBaTebHBIX TEPMOAMHAMHUECKUX IMPOIECCOB, B PE3yJIbTaTe
KOTOPBIX CHCTeMa OOMEHUBAETCS CO CPEJION TEIJIOM U paboTOM.

3) Psan mocnenoBaTeabHBIX TEPMOJAMHAMHUYECKUX IPOIIECCOB, B PE3yJIbTATE
KOTOPBIX TEPMOJUHAMUUECKAS CUCTEMA MTPUXOIUT K UCXOTHOMY COCTOSTHUIO.

4) Psin mOBTOPSIOMIUXCS IPYT 3@ APYTOM MPOLIECCOB.

5) He 3Hatro.

7. VI3 xakuX 1oCIIeI0OBaTEIbHBIX TEPMOJIMHAMHYECKUX TTPOIIECCOB COCTABIICH
uuka Kapao?

1) Uzotepma, uzoxopa, n3oTepma, n3odapa.

2) N3otepma, agnabara, nzorepma, H30Xopa.

3) U3otepma, aguabara, n3zobapa, aguadara.

4) N3orepma, agnabara, uzorepma, aauadara.

5) He 3Hatro.

8. Kakoii map Ha3bIBaeT HACHIIIIEHHBIM?



1) [Tap, oOpa3zyromumiics Mpu UCTIAPEHUH C TTIOBEPXHOCTH SKUIKOCTH.

2) IMap, TemmnepaTypa KOTOPOTO BbIIIE TEMIIEPATYPHI HACHIIIIEHUS.

3) Ilap, Haxoasmuiicss B JMHAMUYECKOM PaBHOBECHU CO CBOEH YKUKOCTBHIO.
4) INap, HAXOAAIMUIACS BHYTPHU IY3bIPbKOB B KUIISIIEH )KUIKOCTH.

5) He 3naro.

9. B kakoMm cnydae KuneHue OYJET COMPOBOXKAATHCS TOBBIIIEHUEM
TEMIIepaTyphl )KUJIKOCTH U napa?

1) Hukorna.

2) IIpu n3ob6apHOM MTOABOIC TEILIA.

3) IIpu n30XOpHOM MOJBOAE TEIJIA B MPOLIECCE KUTIEHUS.

4) Ecnu B pouiecce mo/iBoJ1a TeIUia yBEJIMYMBATh U JaBJICHUE Mapa.

5) He 3naro.

10. B kakoMm ciydae KOHJEHCALMS Mapa COMPOBOXKIAETCS YMEHBIICHHEM
TeMnepaTypbl?

1) [Ipu n30XOpHOM OXJIAKIEHUHU BIAXKHOTO WJIH MEPErPETOro napa.

2) IIpu nzo6apHOM OXJIAKICHUH BJIAXKHOTO Tapa.

3) [Ipu agrabaTHOM pacIIMPEHUN BIAKHOIO Mapa.

4) Huxorpa.

5) He 3natro.

7.2.2 IlpuMepHbIN NepeYyeHb 3aJaHui I pelIeHUs CTAHAAPTHBIX 32124

3amgada 1. PTyTHBI BakyyMMeETp, IPUCOECIUHEHHBIN K COCYNy MOKAa3bIBAET
paspexenue p = 56 klla (420 MM pT. cT.) Ipu TeMIiepaType pTyTU B BAKyyMMeTpe t
=20 °C. laBnenue atmocdepsl 1o prytHomy Oapomerpy B = 102,4 kI1a (768 MM pr.
cT.) pu Temmeparype prytd t = 18 °C. Onpenenuts abCOMIOTHOE AaBJICHUE B
cocy/Je.

3amaua 2. JIpIMOBbIE ra3bl, oOpa3oBaBIIMECS B TONKE MAapOBOro KOTIIA,
oxnaxaarorcsa ¢ 1200 mo 250 °C. Bo CKoJIbKO pa3 YMEHBIIIACTCS X 00BbEM, €Clu
JIABJICHUE Ta30B B HA4YaJIe U B KOHLIE F'a30X00B OJJMHAKOBO?

3anaua 3. Bo ckonbpko pa3 Oosbiiie Bo3ayxa (10 Macce) BMEIIaeT pe3epByap
npu 10 °C, yem npu 50 °C, ecnu naBiaeHUE OCTAETCA HEU3MEHHBIM?

3agaua 4. OnpeneuTsb CpEeIHIO MACCOBYIO TEINTIOEMKOCTh ITPU MTOCTOSHHOM
ooweMe s azota B mpenenax 200-800 °C, canurasi 3aBUCHMOCTD TETUIOEMKOCTH OT
TEeMIIEpaTypbl HEJTMHENHOM.

3agaya 5. K razy, 3akjiIt04€HHOMY B IWJMHAPE C MOJABHXKHBIM IOPIIHEM,
noasoauTcsa u3BHe 100 k[ TernoTel. BenuunHa npousBeeHHOM pabOThI PU 3TOM
coctaBisier 115 k/[x. Onpenenuts M3MEHEHNE BHYTPEHHEN DHEPTUM rasza, €Ciu
KOJIMYECTBO €ro paBHo 0,8 Kr.

3amaua 6. OmnpenenuTh Maccy KHCIOPOJa, COAEpXKAIierocss B OajioHe
eMKocThlo 60 JI, ecnu JaBlieHHE KUcCIopoja mo maHoMerpy paBHo 1,08 Mlla, a
nokaszaHue pryTHoro 6apometpa 99 325 Ila mpu Temneparype 25 °C.

3amaya 7. Omnpenenurtb, Kakas 4YacTh TEIUIOTHI, MOABOAMMOW K rasy B
M300apHOM MpoIiecce, pacXoayeTcs Ha padoTy U Kakasi — Ha U3MEHEHHE BHYTPEHHEN
DHEPIHUU.



3amaya 8. Bo3agyx B komumyectBe 0,5 xr nmpu npasinenun 0,5 Mlla u
temriepatype 30 °C pacmupsiercs HU30TEpPMUYECKH A0 MATUKPATHOTO oObeMa.
Onpenenuth paboOTy, COBEPIIAEMYIO T'a30M, KOHEUHOE JABJICHUE M KOJUYECTBO
TEIJIOTHI, COO0IIIaeMOM rasy.

3amgada 9. 1 kr Bo3ayxa npu temnepatrype 15 °C u HauansHOM gaBiennu 0,1
MIla aguabatHo cxkumaerca ao 0,8 Mlla. Haiitu pabory, KOHEUHBIM 00bEM U
KOHEUHYIO TEMIIEpaTypy.

3amaya 10. B nuimMHIpUYecKOM COCYAE, UMEIOIIEM BHYTPEHHUN AHAMETP
0,6 M u BbIcOTY 2,4 M, HaxoauTca BO3ayX Ipu temmneparype 18 °C. JlaBneHue
Bo3ayxa coctaBisier 0,765 Mlla. bapomerpuueckoe naBieHue (MPUBEACHHOE K
Hymo) paBHo 101 858 I[1a. Onpenenuts Maccy Bo3ayXxa B COCY/IE.

7.2.3 IIpumepHbIi nepeYeHb 3aJaHUi A/ pelieHUsl NPUKIAAHBIX 32124

3amaua 1. JlaBnenue B mapoBom kotiie 0,04 MIla npu GapomeTpudeckom
nasneHun 96660 Ila (725 mm pt. ct1.). UeMy OyzeT paBHO U30BITOYHOE JIABJICHHUE B
KOTJIE, €CiM Moka3aHusi 6apometpa nossicutcs 10 104 660 I1a (785 mm pt. cT.), a
COCTOSIHUSA 1apa B KOTJIE OCTAHETCS IIPEKHUM?

3amaya 2. Kommpeccop momaer ckarTblil BO3AyX B pe3epByap, IpPUYEM 3a
BpeMsi paboThl KOMIIpEccopa JaBJIEHHE B pe3epByape MOBBIIIAETCA OT
atmocdepnoro a0 0,7 MIlIa, a temnepatypa — ot 20 mo 25 °C. O6neM pezepByapa
56 m3. bapomerpuueckoe nasienue, npuseneHHoe k 0 °C, 100 klla. Onpeaenutsb
Maccy BO3yXa, IOJJAHHOTO KOMIIPECCOPOM B pe3epByap.

3agaua 3. B kanopumerp, congepxamuii 0,6 xr Boasl ripu 20 °C, omyckarT
cTaiapHOM 00pazen; maccoil B 0,4 kr, HarpeThiil 10 200 oC. HaifTu TenmoemMKocTh
CTaJIH, €CJIV MOBBIIIIEHUE TEMIIEpaTyphl BOAbI cocTaBuiio 12,5°. Maccoii cOOCTBEHHO
KaJIOpUMETpa MpeHeOpeyb.

3agada 4. B MaiivHe BCIIEACTBUE IJIOXOM CMAa3KH MPOUCXOJUT HarpeBaHUE
200 xr ctanu Ha 40 °C B Teuenue 20 MuHyT. OnIpeenTh BEI3BAaHHYIO ’TUM MTOTEPIO
MOIIIHOCTH MalIUHBL. TermI0eMKOCTh cTanu NpuHATh paBHoOU 0,46 k/[x/(kreK).

3amaua 5. B ycTaHOBKE BO3AYITHOTO OTOTUICHUSI BHEIIHWA BO3AYX mpu -15
°C HarpeBaercsi B Kanmopudepe mnpu mnocrosHHoM paBieHuu go 60 °C. Kakoe
KOJIMYECTBO TEIUIOTHI HAA0 3aTpatuth sl HarpeBanuss 1000 M3 HapyxHOTO
Bo3ayxa? TemnoeMKOoCTh BO3AyXa CUMTATh IOCTOSHHOW. JlaBleHuwe Bo3myxa
npuHATH paBHbIM 101 325 Ila.

3anaya 6. B razoBom ABuraresie cMech raza u Bo3lyxa aainabaTHo CXUMAETCA
TaKk, 4YTO K KOHIy CXaThs ee Temmeparypa okasbiBaeTca Ha 200 °C Huxke
TEMIIEPATYPbl CaMOBOCIUIAMEHEHHUS ra3a. B Havane cxartusa aasnenue 0,09 Mlla u
temneparypa 70 °C. Ilokazarenp ammabarel k = 1,36, R = 314 JIx/(xr*K),
TeMreparypa camoBociuiameHeHnus paBHa 650 °C. Onpenenuts BEIUYUHY PaOOThI
CKATHUS U CTETIEHb CHKATHUA.

3amaua 7. AmmabaTHBIM CKaTHEM TOBBICHIIM TEMIEpaTypy BO3lyXa B
JIBUTATEJIC TaK, YTO OHA CTaJla paBHOW TeMIlepaType BOCIUIaMeHeHUsI HeTH; 00beM
MpU 3TOM yMeHbIIWICS B 14 pa3. Onpenenutb KOHEUHYIO TEMIIEPATYPY U KOHEUHOE

JIaBJICHHE BO3]lyXa, eciii HayanbHOe nasieHue 0,1 Mlla u nauanpHasg temnepaTrypa
100 °C.



3amaua 8. OmnpenenuTb MaKCUMAaJbHYIO MOJE3HYI0 paboTy, KOTOpask MOXKET
ObITh TMpou3BeA€Ha | Kr KHUCIOpPOJa, €CIAM €ro HadalbHOE COCTOSIHHE
xapakrepusyercs mapametpamu 400 °C m 0,1 MlIla, a cocrossHue cpenpr —
napametpamu 20 °C u 0,1 MIIa. [IpencraButh nponecc B quarpammax pov u Ts.

3agaua 9. MaHoMeTp mapoBOTO KOTJa MokaspiBaeT aAaiienue 0,2 Mlla.
[lokazanusi Gapomerpa 0,103 MIla (776 mm pt. cr.). Cunras map Cyxum
HACBIIIEHHBIM, ONPEEIUTh €T0 TEMIEPATYPY, YACIbHBIN 00BEM U SHTAIBIIHIO.

3anava 10. Haiitn nuameTrp naponpoBojia, o KOTOPOMY MPOTEKAET Nap npu
nasienuu 1,2 MIla u Temneparype 260 °C. Pacxon mapa 350 kr/4, ckopocTh napa
50 m/c.

7.2.4 IllpuMepHBbIH NepevyeHb BONPOCOB ISl MOATOTOBKHU K 3a4eTy

1. TIlapameTpsl COCTOSHMS: Ha3BaHWE IAPAMETPA,  OINPEIACIICHUE,
0003Ha4YEHUE, Pa3MEPHOCTb.

2. Bunp! naBnenus. [IpuOops! ais n3MepeHust JaBiIeHHUSL.

3. NneansHble W peanbHble ra3bl. OCHOBHOE YPaBHEHHE KHHETHUYECKOU
TEOpHUHU ra3oB. YpasHeHue Ban nep Baanbca.

4. 3axons! [lapns, boins-Mapuotra, ['eii-JIroccaka.

5. XapakTepuCTUYECKOE YypaBHEHHWE UACAIBHOIO rasa. YHHUBEpcajabHas
ra3oBasi IIOCTOSTHHAS.

6. Omnpenenenune TtemnoeMkocTu. lloHsATHe cpegHed W HWCTUHHOMN
TEIJIOEMKOCTH. MaccoBasi, 00beMHasi 1 MOJIbHAsL TEIJIOEMKOCTH.

7. TennoeMKOCTh PHU MOCTOSSHHOM JAaBJICHUU U IPH MOCTOSHHOM OOBEME.
VYpaBuenue Maiiepa. Buabl 3aBUCHMOCTH TETUIOEMKOCTH OT TEMIIEPATYPBL.

8. 1-i1 3aKOH TepMOJUHAMUKH: OMpPEIEICHUE U aHATMTHIECKOE BBIPaKEHHE.
TemnnoTa u pabdora.

9. BHyTpeHHss 3HEprus HICalbHBIX M pealbHbIX ra3oB. dopmyna mis
ONPEEIICHNUs] U3MEHEHUSI BHYTPEHHEN YJHEPTUH, €IMHULBI U3MEPEHMUS.

10. ®usnueckuil CMBICT SHTANBINUU, GopMyJIa JUJIs ONpeNeIeHUs, €AUHULIBI
U3MEPEHUS.

11. M3oxopHbIi mpoIiecc: ypaBHEHHUE MpoIlecca, U300pakeHre nporecca B
p-v u T-S nuarpammax, (GopMmyibl AJsi ONpEICIICHUs W3MEHEHHs] BHYTpPEHHEU
DHEPI'MM U KOJIMYECTBA TEIUIOTHI B IIPOLIECCE.

12. M306apHblii npolece: ypaBHEHUE TMpollecca, H300pakeHUe mporecca B
p-v u T-S nuarpammax, (GopMynbl JJIsi ONpeNeNeHUs H3MEHEHUs BHYTPEHHEU
HHEPrUM, KOJIMYECTBA TEIUIOTHI U COBEPIIAeMON paboThl B MpOILECCE.

13. M3otepMuueckuii TIpOIECC: YypaBHEHHE TIpollecca, H300paKeHUe
npouecca B p-v u T-S amarpammax, Gopmysbl I ONpeeieHUs KOJUYecTBa
TEIJIOTHI U COBEpPIIAEMOI pabOThI B MpOIIECCe.

14. AnuaGaTHbI TpoOLECC: ypaBHEHHUE MPOIEcca, 3aBUCUMOCTH MEXIY
HAvYaJbHBIMU U KOHEYHBIMU NTapaMeTpaMHU Ipoliecca, M300paxeHue mpouecca B p-
v u T-S nuarpammax, GopMyJibl AJisl ONIpeieIeHHsI U3BMEHEHUSI BHYTPEHHEH SHEPIUn
U COBepIIaeMOi paboThI B poIIecce.

15. IlonmuTponHbIA MpoLECC: YpaBHEHHE IMpoOIEcca, 3aBUCHUMOCTU MEXKIY
HaYaJbHBIMU U KOHEYHBIMH MapaMeTpaMH Ipoliecca, H300pakeHue mpouecca B
p-v u T-S nuarpammax, ¢GopMmyibl Asi ONpEICNICHUsS HW3MEHEHHs] BHYTpPEHHEH



SHEPI'uM, KOJIUYECTBA TEIUIOTHI U COBEPIIAeMOil paboThI B mipoiiecce. OnpeneneHue
MOKA3aTes MOIUTPOIIBI.

16. OmnpeneneHne W AHAIUTHUYECKOE  BBIpAXEHHWE 2-TO  3aKOHA
TEPMOJUHAMUKH.

17. ®usndeckuii cMbIC SHTpONUU. POPMYJIbI ISl ONPEACICHUST SHTPOIIUU
IIpU TEPEMEHHON W MOCTOSIHHOW TEIUIOEMKOCTH, W3MEHEHHS] SHTPONHUU MEXKIY
JIBYMsI IPOU3BOJIBHBIMU COCTOSTHUSIMU Ta3a MIPU MIEPEMEHHON TETUIOEMKOCTH.

18. YpaBHeHHS] KPUBBIX PA3IMYHBIX TEPMOJMHAMUYECKUX MPOIECcCOB B T-S
JarpaMMax.

19. Tlonstne MakcUMaJbHOM TIOJNIE3HON paboThl. DOopmynbl IS
ONPEICIICHHUS.

20. p-v nuarpamMma BOJSTHOTO Tapa.

21. Onpenenennie mapaMeTPOB CyXOT'0 HACHIIIEHHOTO Mapa.

22. OnpenenieHre NapamMeTPOB BIAKHOTO HACBIIIEHHOTO Mapa.

23. OnpeneneHne napamMeTpoB NEPETPETOTO Mapa.

24. Vcnapenue, kuneHue, koHaeHcanus. [lnaBnenue u cyOnumanus. pT-
auarpaMmMa  BOJOgHOro mapa. IloHATHEe  TEmIOTHl  KUAKOCTH,  TEIJIOTHI
napooOpa3oBaHusl, TEIIOTHI IEperpeBa.

25. ®opMyIbl 151 ONPEIEIICHHS] SHTPOIUH Tapa.

7.2.5 IlpumepHbIi NepeyeHb 3aJaHUM IJI51 IPOMEKYTOYHON aTTecCTaAlluU

1. OcHOBHBIE IOHSATHUS U ONPEICTCHUS TEPMOIUHAMUKH.

2. TepmoaunHaMuYECKHE MAPAMETPBI COCTOSTHHUSI.

3. IloHsiTHE TEPMOAMHAMUYECKOTO ITPOIIECCa.

4. 3aKOHBI JJIs1 UICATBHOIO ra3a. Y paBHEHHUE COCTOSHUS UICATBLHOIO rasa.

S5.YHuBepcanpHas rasoBas IIOCTOsSHHas. YpaBHeHwe KramelpoHa-
Menneneesa.

6. YpaBHEHUE COCTOSIHUS PEATIbHBIX Ta30B.

7. T'azoBbie cMecu. 3akoHbl JlambroHa, Amara. CriocoObl 3a/1aHHs Ta30BBIX
CMECEH.

8. OmnpeneneHne MapaMeTpoB ra30BOM CMECHU MPH 3aJaHUU €€ MAaCCOBBIMU
JTOJISIMU.

9. OrmpenaeneHue mapaMeTpOB Tra30BOKM CMECH TIPH 3aIaHUU €€ 00bEeMHBIMHU
JTOJISIMMU.

10. Ilonstuss Temnotbl, pa®oThl. IlpuHuun skBuBaneHTHocTH. [loHATHE
BHYTPEHHEN >HEprun. 3akoH J[Koyiis.

11. ®opmynupoBku 1 3akoHa TepMOaUHAMUKHU. Buibl pador.

12. Pabora nedopmariuu.

13. PaGoTa BhITECHEHMUSI.

14. PazBepHyToe BbIpaxkeHue | 3aKkoHa TEPMOJAMHAMUKU. DHTAJIBITHS.

15. TlousTue TennoeMKoCcTH. MaccoBasi, 00beMHasi, MOJbHas TEMI0EMKOCTH.
HctuHHas U cpeHsis TeIIOEMKOCTH.

16. 3aBUCUMOCTD TETJIOEMKOCTH OT TeMIiepaTyphl. M3o0xopHas u uzobapHas
TEIIOEMKOCTH.

17. ®opmyna Maiiepa. Koaddunuent [lyaccona. TernmoemMKocTs cMecH.

18. M30x0pHBI# ITpOIIecC M3MEHEHUSI COCTOSHUS UI€aIbHOIO rasa.



19. M300apHblit poliecc U3MEHEHUS COCTOSHUS UI€aTbHOTO ra3a.

20. M3otepmuyecKkuii mpoiiecc U3MEHEHUsI COCTOSIHUSI HI€aJIbHOTO ra3a.

21. AnuabaTHbIN MpoLIECC U3MEHEHUsI COCTOSIHUS HI€alIbHOTO Ta3a.

22. ITonuTpOomHbIE MPOIIECCHI.

23. I'pynnbl HOTUTPOIHBIX MpoiieccoB. CrocoObl orpeiesieHns moKas3aTeen
MOJIUTPOTIBI.

24. ®opmyJIMPOBKH 2 3aKOHA TEPMOIMHAMUKH.

25. Ipsimoit 1 oOpaTHbIN HUKIEL. TepMudeckuil Ko3h(GUIMEHT MOJIE3HOTO
JICVCTBHSL.

26. Iukn Kapho.

277. MaremMaTH4ecKoe BhIpaKEHUE 2 3aKOHA TEPMOIUHAMMKH JJ1s1 00OpaTUMBIX
I[UKJIOB.

28. MaremaTtnueckoe BBIpAKEHUE 2 3aKOHAa TEPMOJAWHAMUKHU IS
HEOOpaTUMBIX LIUKJIOB.

29. OuTponusi. OCHOBHOE TEPMOJUHAMUYECKOE TOXKIAECTBO.

30. ®uU3MYECKHI CMBICI SHTPONUU. DHTPONHS M TEPMOJUHAMUYECKAs
BEPOSATHOCTb.

31. U3MeHeHune 3HTPONHNH HUACAITBHOTO Ta3a MEXKIY ABYMSI COCTOSIHUSIMU.

32. Boasinoii map. OCHOBHBIE TTOHATHS U ONIPEICIICHUS.

33. Tepmoaunamuyeckas gazoBas pT-nuarpamma.

34. pv-nquarpamma BOJISIHOTO Tapa.

35. Ts-guarpamMmmMa BOASHOTO Tapa.

36. is-nuarpaMMa BOJISIHOTO T1apa.

37. OnpeneneHne OCHOBHBIX MapaMeTPOB BOABI U BIAXKHOTO HACBIIIEHHOTO
napa.

38. OmnpeneneHue OCHOBHBIX ITApaMETPOB CYXOrO HACBIIMIEHHOTO H
MEepPErpeToro napa.

39. N3o0apHbIii IporiecC U3MEHEHHUS COCTOSHUS BOJISTHOTO Tapa B pv-, 1S-,
IS-muarpaMMax.

40. M30x0opHBIi mpoliecc U3MEHEHHUSI COCTOSIHUS BOJSIHOTO Tapa B pv-, 1S-,
IS-muarpaMMax.

41. 3oTepMHUUecKuii MPOLECC U3BMEHEHUS COCTOSIHUSI BOJISTHOTO T1apa B pv-,
Ts-, is-nuarpaMmMax.

42. AnnabaTHbIi TpoIIeCC U3MEHEHUsI COCTOSIHUS BOJISIHOTO Tapa B pv-, IS-,
IS-muarpaMmax.

43. BnaxxHsiii Bo31yX. AOCOTIOTHAS BIAXKHOCTb.

44. Bnarocoaep)kaHue U OTHOCUTEIbHAS BIAXKHOCTh BO3yXa.

45. TemnoeMKOCTb ¥ SHTAJBIINS BIAXKHOTO BO3/1yXa.

46. id-quarpamMma BIIayKHOTO BO3IyXa.

47. Komnpeccop. OCHOBHBIE IPOLIECCHI B OJTHOCTYIIEHYATOM KOMIIPECCOPE.

48. PaboTa 1 MOIITHOCTH HA MPUBOJ] KOMIIPECCOPA.

49. MHoOrocTyneH4aThlii KOMIIPECcop.

50. Heranaepsl.

51. Huxner JIBC ¢ moaBomoM TEMJIOTHI MPU MOCTOSHHOM 00beMe (1K
OtT0).



52. Hukiuer IBC ¢ noaBo30M TEMIOTH MPU MOCTOSTHHOM JIaBICHUU (LMK
Huzens).

53. Huxkast JIBC co cMmemnanHbIM TTOIBOJIOM TETUIOTHI (LMK TpUHKIIEpa).

54. Hukiel ['TY ¢ moaBOIOM TEMIOTHI IPU OCTOSHHOM JABJICHUHU.

55. Huxknel I'TY ¢ moaBOIOM TEIUIOTHI MPU MOCTOSSHHOM O00BEME.

56. LHukn I'TY ¢ perenepanueit TEIIOTHI.

57. Huxasl XKP/I.

58. Ilynecupyrommuii BP/I.

59. Kommnpeccopubii BP/I.

60. [{uxn KapHo BO BiIakHOM Mape U €ro HeJI0CTAaTKHU.

61. Iluxn PenkuHa.

62. [Tonesnas pabora u repmuueckuii KI1J] ukia Penkuna.

63. Bousinue napametpoB napa Ha tepmudeckuii KII/I nukna Penkuna.

64. [IpomexyTOUHBIN TIEperpeB napa B Lukie PeHkuHa.

65. L{ukibl Mapora3oBbIX YCTAHOBOK.

66. LIUKJIbI aTOMHBIX 3JIEKTPOCTAHIUN.

67. LIukJIbl XOJIOAMJIBHBIX MAIlIKH.

68. LlukJ1 BO3IylITHOM XOJIOAMJIBHON YCTAaHOBKH.

69. Llukn napoBOil KOMIIPECCOPHOU XOJIOIUIBHON YCTAHOBKH.

70. LIuk1 X010IUJIbHOM YCTAaHOBKH a0COPOIIMOHHOTO THIIA.

71. OcHOBHBIE ypaBHEHHUs NpoueccoB ucTteueHusa. CKOPOCTh 3BYyKa.
HcTeyenne u3 CyKMBaOIIUXCS COMET.

72. Comuo JlaBans.

73. HpoccenupoBanue. WNHTerpaibHblii anuabaTHBIN Jgpoccenb-3((exT.
JpoccenupoBaHue BOASTHOTO mapa.

/4. 3akoH ['ecca u ero cienctaus. 3akoH Kupxrodga.

75. Bropol 3aKOH TEPMOJMHAMUKHA W €ro NPUMEHECHHUE K XHUMHUYECKUM
Ipoueccam.

7.2.6. MeToanka  BbICTABJCHHUSI OLEHKH TMPH  NPOBEACHUM

NMPOMEKYTOYHOM aTTeCTANNHU
DK3aMeH TPOBOJUTCS MO OusieTaM, KaXJbld M3 KOTOPBIX COJEPXKHUT 3

TEOPETUYECKUX BOMIpPOCca M 3a1ady. Kaxaplil npaBUIbHBIM MTOJIHBIA OTBET HA OJIUH
BOIpOC B Owiere oreHuBaeTcs 1 OamwioMm, pelieHHas 3agada 2 Oaa.
MakcumanbHOE KOJTMYECTBO HAOpaHHBIX OAJIJIOB — D.

1. Onenka «HeynoBIeTBOPUTENBHO» CTAaBUTCSA B CIy4ae, €CIM CTYJIEHT HE
OTBETUJI Ha BCE BOMPOCHI B OMJIETE U HE PEIIII 3a7ady.

2. OueHka «YIOBIETBOPUTEIIbHO» CTABUTCS B CIIy4ae, €Clid CTYAEHT Jal
TIOJTHBIN MPABUJIbHBIA OTBET HA 1 BOMPOC U pemni 3a1auy.

3. Onenka «Xopouo» CTaBUTCA B CIy4ae, €CIM CTYIEHT Jajl IOJHbIN
MPaBWIbHBIM OTBET HAa 2 BOMPOCA U PELINI 3a]auy.

4. Ouenka «OTAUYHO» CTABUTCS, €CIIA CTYACHT MPABUJILHO OTBETHII HA BCE
BOIPOCHI B OMJIETE W PEINI 3a1a9y.

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB



KonTponupyemsbie pazaenbl Koa xoHTpomupyemoit HaumenoBanue

Ne n/m (TeMBbI) TUCHMUILTUHBI KOMIICTCHIINH OLIEHOYHOI'0 CPEACTBA

1 Beenenue OIIK-3., OIIK-6. TecT, 3x3ameH

2 OCHOBHBIE TTOHSTHUSA OIIK-3. , OIIK-6. Tecr, 3a4eT, SK3aMeEH,
TEPMOIUHAMUKH KYPCOBO# IMPOEKT, 3allluTa

nabopaTopHBIX padoT,
pelieHue 3aaa4y

3 [Tepsrrit 3akon TepmoauHamuku  [OIIK-3. , OITK-6. Tecr, 3adeT, SK3aMEH,
KYpPCOBOM IIPOEKT, 3aINATa
71abopaTOPHBIX padoT,
perieHue 3aaau

4 Ocnognble nporiecchl uaeanbubix  |OITK-3. , OITK-6. Tecr, 3adeT, SK3aMEH,
razoB KYpCOBOU IPOEKT, 3aIATA
71a00paTOPHBIX padoT,
perieHue 3aaau

5 Bropoii 3akoH TepMOIMHAMUKHA OIIK-3., OIIK-6. Tecrt, 3a4eT, SK3aMeEH,
perieHue 3aaau
6 Xapakrepuctuueckue Gynkmuu u  [OITK-3. , OITK-6. TecT, 2K3aMeH, pereHne
muddepeHnranbHble ypaBHEHUS 3a1a4
TEPMOTUHAMUKHU
7 TepMonnHaMuyecKre CBOMCTBA OIIK-3., OIIK-6. Tect, 3x3ameH, pelieHue
BEIIECTBA 3a1a4
8 Boasinoit nap OIIK-3. , OIIK-6. Tect, 3a4eT, PK3aMeH,
perieHue 3aaau
9 TepmoauHaMuka oTOKa OIIK-3., OIIK-6. TecT, 3x3aMeH, KypcoBO
MIPOCKT, PEIICHUE 3a/1a4
10 Mertonb! ananmuza s¢dpexruBHocTr [OITK-3. , OIIK-6. Tect, sK3aMeH, peleHue
LIMKJIOB 3a1a4
11 LnKJbI 3HEPTOYCTAHOBOK OIIK-3. , OIIK-6. Tect, sK3aMeH, pelieHue
3a1a4
12 OCHOBBI XUMHYECKOH OIIK-3. , OIIK-6. TecT, 3K3aMeH, pereHne
TEPMOTUHAMUKHA 3a1a4

7.3. MerToauueckue MaTepuajbl, OMNpeaessiioNie Mpoueaypbl
OLlECHMBAHUSA 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHne OCYIIECTBISCTCA, JUOO TP IIOMOIINM KOMIIBIOTEPHOU
CHUCTEMBl TECTUPOBAHMS, JIMOO C HCIIOJIH30BAaHUEM BBIJIAHHBIX TECT-3aJlaHUN Ha
Oymaxxuom Hocutene. Bpems tectupoBaHusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
MpOBEpKa TeCcTa SK3aMEHATOPOM M BBICTABIISCTCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OIICHKU MPH TPOBEICHUN TTPOMEKYTOUYHON aTTECTAIUH.

Pemenne craHmapTHBIX 3aad  OCYIICCTBISICTCS, JUOO TIPH ITOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUS, JINOO C HCTIOJH30BAHMEM BBIJaHHBIX 33124
Ha OyMakxHOM HocuTene. Bpems permenus 3amad 30 MuH. 3aTeM OCYIIECTBIISCTCS
IIpOBEpKa PEIICHUS 3aJad 5K3aMEHATOPOM U BBICTABIIICTCS OIICHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEJCHUU TPOMEKYTOUHOM aTTECTAIIHH.

Pemenve mnpukiagHBIX 3amad  OCYIIECTBISETCS, JTUOO TPU TMOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOIb30BaHNEM BBIJaHHBIX 3a/1a4
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 muH. 3aTeM OCYIIECTBISETCA
IpOBEpKa PEIICHUS 3aJ1ad 3K3aMEHATOPOM M BBICTABIISETCS OIICHKA, COIIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJECHUU TPOMEKYTOUHOM aTTeCTAIIHH.




3ammTa KypcoBOoil pabOThI, KypCOBOTO MPOEKTa UM OTYETa MO BCEM BUIAM
NPAKTUK OCYIIECTBIISICTCS COTJIACHO TPEeOOBAHMSM, MPEIABSBIIEMBIM K padoTe,
ONKCaHHBIM B METOAMYECKHX Marepuanax. [[puMmepHOe Bpems 3amuThl Ha OJHOTO
cTyneHTa coctanisier 20 MuH.

8 YYHEBHO METOAUYECKOE U HHO®OPMALIMOHHOE
OBECIIEYEHUE JUCHUIIJINHBI)

8.1 Ilepeuenb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl I OCBOEHUS
TUCHMILTHHBI

1.  Kupummun B.A., CsrueB B.B., Ileiinamun A.E. Texauueckas
TepMOJMHAMUKA: YUeOHUK. - 4-¢ u3j., nepepad. - M.: Dueproaromuszaar, 2008. -
416 c.

2. AnppuanoBa T.H., 3y6ape B.H., Pemuzor C.A., ®@unato H.S.
COopHUK 3a7a4 10 TEXHUYECKOW TepMOJIuHaMHKe. YueOHoe rmocooue. M.: MDOU,
2000 — 356 c.

3.  Tepmoaunamuka. YuebHOe mocobue no aucuuiuimHe «TexHuueckas
TepMOJIUMHAMHKa» i1 OakajgaBpoB IO HampaiieHuio mnoarotoBku 13.03.01
«Tennosuepreruka U TEIJIOTEXHUKA (ITlpodunn [TpombinieHHas
TEIJIOPHEPreThKa) oyHoM W 3aouHoi (opm oOyuenus / BI'TY; Coct.: B.IO.
Hy6anun. Boponex, 2010. 142 c.

4, Texnuueckass TepmoauHaMuka. [lpakThueckue u Ja0OpaTOpPHBIE
paboThl. YueOHOe nmocobue 1o AucHuIuinHe « TexHuyeckas TepMOJUHAMUKAY IS
OakanmaBpoB 1o HamnpasiaeHuto noarotoBku 13.03.01 «Temnosnepretuka u
teriorexHukay (IIpopuns [IpombllieHHas TEMJIOIHEPreTHKA) OYHOM U 3a04HOMU
dopm o0yuenus / BI'TY; Cocrt.: B.IO. [ly6anun, A.M. Haymos, JI.A. IIpyTckux.
Boponex, 2017. 89 c.

5. Meronnueckne ykKa3aHUS IO BBIIOJHEHHIO KypCOBOIO IIPOEKTa I10
aucuuiuinHe «TexHudeckass TepMOAMHAMHUKA» ISl CTYAEHTOB CHEIUAIbHOCTH
13.03.01 ouno#t u 3aounoii ¢popm odbyuenusi / BI'TY; Coct.: B.}1O. /lybanun, A.M.
Haymos, [I.A. IIpyrckux, A.A Hanees. Boponex, 2021. 26 c.

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHI, HMCHOJb3yeMbIX NpPH
OCYHIeCTBJICHMH 00pa30BaTeJIbHOTO MpoLecca MO0 IMCHUIIMHE, BKJIKYAs
nepeyeHb  JIMIEH3HMOHHOI0  INPOrPaMMHOrO  ofecredyeHHs, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTH «AHTEepHeT», COBpEeMEHHBbIX
npo¢ecCHOHANBHBIX 0a3 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IIporpammHoe o0ecrieueHue

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic;

— OpenOffice;

— Adobe Acrobat Reader;

— Internet explorer;

— SMath Studio.

8.2.2 Pecypchl uHGPOPMALMOHHO-TEJIEKOMMYHUKAINIMOHHOH  CeTH
«AHTepHeT»

— Poccuiickoe obpasoBanue. ®enepanbubiil mopran. http://www.edu.ru/

— O6pasoBatenbHbiid opTan BI'TY https://education.cchgeu.ru/



8.2.3 UndopmannoHHbIE CIPABOYHBIE CUCTEMbI

— http://window.edu.ru

— https://wiki.cchgeu.ru/

8.2.4 CoBpemeHnnble npodecCHOHAIBbHBIE 0a3bI JAHHBIX

—  DOnexTpoHHbIH  (OHA  TPaBOBOM U  HOPMATUBHO-TEXHUYECKOU
nokymenTaruu. URL: http://docs.cntd.ru

— Engunas  cuctema  KOHCTpyKTOopcko — gokymentanuu.  URL:
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumentatsii

= denepanbHbIN WHCTUTYT MPOMBIIIIJIEHHOU COOCTBEHHOCTH.
HNudopmannonno-nonckosas cucrema. URL: www1.fips.ru

— HanmonanbpHas snektponHas ouoimoteka. URL: elibrary.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1

OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

. Choeuunanus3upoBaHHas  JIEKIMOHHAs  ayAUTOpHs,  OCHAIIEHHAs
000OpyZ0BaHUEM JIJIs JIEKIIMOHHBIX JEMOHCTpPALMK U MPOEKIIMOHHON anmmaparypoi
(aym. 312/3).

2.  VYuebuas  nabopatopuss  «TexHuueckas  TepMOJUHAMUKA |
Tersiorexuuyeckue mamepenus» (ayna. 301a/3), comepxamias 4 mabopaTOpHBIX
CTEH/A.

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOHIUXCS TTO
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JIS)

[To mucrummae «TexHWYeckas TEpMOAMHAMHUKA» YHUTAIOTCA JICKITHH,
MPOBOMSATCS TPAKTUYECKUE 3aHATUS M JabopaTOpHBIE DPAOOTHI, BBIMOJHIETCS
KYPCOBOM ITPOEKT.

OcHOBOl UW3Yy4YEeHHMS JUCHUIUIMHBI SIBJISIIOTCA JIKIIMM, Ha KOTOPBIX
U3JIaraloTcs HauboJiee CyIIeCTBEHHbBIE U TPYAHBIE BOMPOCHI, a TAKKE BOIIPOCHI, HE
HaIleNINe OTPAXKEHUS B YIEOHOU TUTEpATypeE.

[IpakTuueckure 3aHATHS HANpPaBICHbl HA NPUOOPETCHHE MPAKTUYECKUX
HABBIKOB TEPMOJMHAMUYECKUX WHIKEHEPHBIX pACUYETOB. 3aHATHUSI IPOBOJSATCS
MyTEeM pelIeHUs] KOHKPETHBIX 3a/1a4 B ayAUTOPHUH.

JlabopaTopHbie paOOThI BBHIMOJIHSAIOTCS Ha J1a0OpaTOpHOM 00OPYIOBAaHUU B
COOTBETCTBHH C METOJMKAMH, TPUBEICHHBIMHU B YKA3aHHIX K BBIMIOJTHEHUIO PaOOT.

MeTonuka BBIMOJHEHHS KYpPCOBOTO TIPOEKTa W3J0XKEHa B ydeOHO-
METOJMYCCKUX YyKa3aHWAX. BBIMIONHATE ATallbl KypCOBOTO IPOEKTa JIOJHKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs MaTepuana AWUCHUIUIMHBI TMPOU3BOIUTCS MPOBEPKON
KYpCOBOTO MPOEKTA, 3aIlIUTON KypCOBOTO MPOESKTA.

Bun yaeOHbIX
o JlesaTenbHOCTh CTyIeHTa
3aHATUH
Jlexmmsa Hanucanne KoOHCHEKTa JIEKIUWA: KpaTKO, CXEMaTH4YHO, IOCIEI0BATEIHHO

(UKCUPOBATH OCHOBHBIE ITOJIOKEHUS, BBIBO/IBI, POPMYINPOBKU, 0000IIICHNUS;
MOMEeUaTh Ba’KHbIE MBICJIH, BBIIEIATH KIIIOUEBbIE CII0Ba, TepMUHBL. [IpoBepka
TEPMHHOB, MOHATUHN C TIOMOIIBIO SHIUKIIONEINH, CI0Bapel, CIPaBOYHUKOB
C BBINHMCHIBAHMEM TOJKOBaHMM B TeTpagb. (OO003HaueHHE BOIPOCOB,




TEPMUHOB, MaTepHalla, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, TOMCK OTBETOB B
pekoMeHayeMor  siTeparype. Eciam  caMOCTOATENBHO HE  yJdaercs
pa3obpaTbcsi B Marepualie, Heo0xoauMo chOpMYyIUPOBATH BOIPOC U 33aTh
MPEINOJABATENIO HA JIEKIIMU WM HA IPAKTUYECKOM 3aHSITUU.

[IpakTuueckoe
3aHsTHE

KoncnektupoBanue peKOMeHyeMbIX HCTOYHHKOB. PaboTa ¢ KOHCHEKTOM
JIEKIIMM, TOJArOTOBKAa OTBETOB K KOHTPOJIBHBIM BONpPOCAaM, MPOCMOTP
PEKOMEH1yeMOM JTUTEePaTyPBhl.

JIaGoparopHas
pabora

JlaboparopHble pabOTHI MO3BOJISIIOT HAYYUTHCSI IPUMEHATh TEOPETUYECKUE
3HAHMWS, TOJYYECHHBIC Ha JICKIIUHM IPU PELIEHUH KOHKPETHBIX 3a1a4. UToObI
HauOosee palMOHATBHO U IIOJIHO UCIOJB30BaTh BCE BO3MOYKHOCTH
7a00paTOPHBIX JJsl MOJTOTOBKM K HMM HEOOXOIMMO: ClielyeT pa3o0paTh
JICKIMIO TI0 COOTBETCTBYIOLIEH TeMe, O3HAKOMHTCS C COOTBETCTBYIOLIMM
pazzmesnioM ydeOHHMKa, MpoOpadoTaTh JOMOJHHUTENBHYIO JIUTEPaTypy H
HNCTOYHHUKHU, PCIIMUTH 3aa4Y U BBITOJHUTDL APYTHUC MMCbMCHHBIC 3a1aHU .

CaMocrosTenbHas
pabora

CamocrosTenbpHas paboTa CTYJEHTOB CIIOCOOCTBYET IITyOOKOMY yCBOCHHS
yuyeOHOro MaTepuajlla M  pPa3BUTUIO  HABBIKOB  €amM0OOOpa30BaHUS.
CamocTosrenbHas paboTa NpearnoaraeT CleAyolue COCTaBISIOLIIE:

- paboTa Cc TekcTaMM: y4yeOHHMKAMH, CIIPAaBOYHMKAMH, JOMOJHUTEIILHON
JUTEPATypOid, a TAaKXKe MPOPadOTKa KOHCIIEKTOB JICKITH;

- BBIIOJIHEHUE JOMAIIIHUX 3a/IlaHUH U pacyeTos;

- paboTa HaJ TEMaMHU JUIsl CAMOCTOSTEIbHOI'O U3Y4YEHHUS;

- IOJITOTOBKA K MPOMEXYTOYHO aTTeCTaliH.

IToaroroska k
IIPOMEKYTOUHOU
aTTecTauuu

I'oToBUTECS K HpOMC)KyTO‘-IHOﬁ arrectauun CiaeayCeT CUCTEMATUYCCKH, B
TEUEHUE BCEro cemecTpa. MIHTeHCHMBHAs MOATOTOBKA JOJIKHA HAYaTbCs HE
MO3/IHEE, YEM 32 MECAL-TIOJITOpPA JO MPOMEKYTOYHOM aTTecTauuu. J[aHHbIe
nepen dSK3aMeHOM Tpu JHS dS(G(EeKTHBHEE BCEro UCHOIB30BaTh IS
MTOBTOPEHHUS M CUCTEMATU3AIMU MAaTepHUAJIA.
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