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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

YCTaHOBOK

[TproOpeTeHne CTYAEHTOM KOMILIEKCa 3HAHHH O TEOPETHMYECKHX OCHOBaX IpeoOpa3oBaHUs SHEPIHH,
3aKOHaX TEpMOAMHAMHKU W TCJIONCpCaavu, q)OpMI/IpOBaHI/Ie yMeHI/Iﬁ U HAaBBIKOB TEPMOAMHAMHYECKOI'O
MCCIIeIOBaHUsl PAa0OYMX IIPOLIECCOB, SHEPreTUYECKUX
YCTPOMCTB, IPUMEHSEMBIX B He()TEra3oBoi OTpac.

U Jpyrux TCIUNIOTCXHUYCCKUX|

1.2. U3yuyaemble 00beKTbI THCHUTLIAHBI

OCHOBHBIC 3aKOHBI TEPMOJMHAMHUKH, TEPMOJMHAMHUYCCKHE MPOIECCHl M IHMKJIBI, CBOMCTBA pabOuMX Tell
(Ta3oB H MapoB), TEIIO-IHEPreTUIECKHIE YCTAHOBKH.

1.3. Bxoaublie TpedoBaHus

|He MPESYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUsI MO AUCUHUILIMHE

[Inanupyemsble pe3yabTaThl

I/IHI[I/IKaTOp JOCTHIKCHUA

TETJIOTEXHUYECKUX 337134,
OTHOCSIIUXCS K cepe
He(Tera3oBbIX TEXHOJIOTUN

e TeIbHOCTH, TIPUMEHSISI
METOJIbI MOJICIUPOBAHHS,
MaTeMaTHYeCKOTO aHaJIH3a,
€CTECTBCHHOHAYYHBIC U
oOIIeMHKEHEPHBIEC 3HAHUS

HWunexc KOMIIETEHIINH, C KOTOPBIM Cpenctra
KommeTenmusa HH/IKaTOpa O?i‘zi‘iﬂ’; I\IISTHB“;%E:ESIG COOTHECEHBI ITAHHPYEMbIE OLICHKH
’ ’ pe3yibTaThl 00y4eHUs
OIIK-1 N-10IIK-1 [3naet crocoObl ¥ MOA-X0Ab! |3HATH CIIOCOOBI pelIeHus JK3aMeH
K PEIICHHIO 337124 3a/1a4, OTHOCSIIHNXCS K
TEIIOTEXHUKH U TEIIO- poQeCCUOHATTLHOM
(hM3HUKH; OCHOBHBIC METOJIBI |ICSITEIHLHOCTH, TPHUMECHSIS
MaTeMaTHIECKOTO 1 METO/bl MOJICTTUPOBAHMSI,
KOMITBIOTEPHOTO MaTeMaTUIEeCKOTO aHaJIN3a,
MOJICTUPOBAHUS €CTECTBEHHOHAYYHBIC U
00IIenHXKEHEPHBIC 3HAHUS
OIIK-1 NJ/I-201IK-1 [Ymeer pemath o0riue YMeTh peniath 3a7auu, 3amura
3a1a49i TEIJIOTEXHUYECKOTO |OTHOCSIIHECS K maGopaTopHOM
npoUIIsl ¢ UCTIOIB30BAHHEM [TPODECCHOHATBHOM paboThI
METOJI0B MATEMAaTUYECKOTO |IEeSITeTbHOCTH, IPUMEHSIS
1 KOMITBIOTEPHOTO METO/bl MOJICTTUPOBAHMSI,
MOJICIUPOBAHUS MaTeMaTUIEeCKOTO aHaJIN3a,
€CTECTBEHHOHAYYHBIC U
00IIEenHXEHEPHBIC 3HAHUS
OIIK-1 MNJI-30I1K-1 (BmameeT MeToaamMu BrnaneTs HaBbIKaMu pelieHus |3anmra
MaTEMAaTHYECKOTO 3a/1a4, OTHOCSIIHNXCS K nmaGopaTopHOM
MOJICTTMPOBAHUS M aHalM3a [MpodecCHOHATBHON paboThI




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
OIIK-4 NJI-10I1K-4 |3naet criocoObl mpoBeneHus [3HATh CIIOCOOBI MPOBEACHUS  (JDK3aMEH
WU3MEpEHUH, 00pabOTKH M |M3MEPCHUN M HAOIIOACHHH,
MpeICTaBIICHUS 00pabOTKH U IPECTABICHUS
PKCIIEPUMEHTATbHbIX PKCIIEPUMEHTAIBHBIX JaHHBIX
JaHHBIX [P PEIICHUU
TEIUIOTEXHUYECKUX 3a/1a4
OIIK-4 MNJ1-20I1K-4 |YmeeT npoBOJIUTH YMETh TPOBOJIUTH U3MEPEHHUS |3aIUTa
M3MEpEeHMsl U HAaOMIOeHNS; |1 HAOII0IeHus, nmabopaTopHOi
00pabaThIBaTh U 00pabaThIBaTh U paboThI
HPEICTABIIATh [pEJICTaBIATh
SKCIIEPUMEHTAJIbHbIE PKCIIEPUMEHTAJIbHBIE JaHHbIE
TTaHHBIC TIPU PEIICHUN
TETUIOTEXHUYECKUX 3a/1a4
OIIK-4 MJ1-30I1K-4 |Bnameer HaBEIKaMHU BitazeTs HaBBIKAMU 3amura
[IPOBEJCHMS U3MEPEHUN U |IPOBEIACHUS U3MEPEHUN U maGopatopHoOi
HaOIr01eHN, 00pabOTKN 1 [HaOMOAeHNH, 00paboTKN 1 [paboTHI
MpeICTaBICHUS MpeICTaBICHUS
PKCIIEPUMEHTAIBHBIX PKCIIEPUMEHTAIBHBIX JaHHBIX
TMaHHBIX JUIA PEeIIECHUs
TEIUIOTEXHUYECKHX 3a/1a4 B
oTpaciu
3. O0bem u BUABI Y4eOHOH padoThI
Pacnpenenenne
. Bcero 10 ceMeCTpaM B Hacax
Bun yuebHo# paboTh
4acoB Howmep cemectpa
4
1. IIpoBeaeHne yueOHbIX 3aHATUH (BKJIIOYask IPOBEEC- 36 36
HUE TEKYLIEro KOHTPOJIS yCIeBAaEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHas pabora, U3 HUX:
- iexruu (JI) 16 16
- maboparopusie paboTsl (JIP) 18 18
- IPaKTUYCCKHUE 3aHATHS, CEMUHAPHI U (MJTN) Ipyrre
BHJIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTpOJIb camocTtosiTensHoi padoTsl (KCP) 2 2
- KOHTpOJIbHas paboTa
1.2. CamocTositenbHas padora ctyaentoB (CPC) 72 72
2. [IpomesxxyTouHas arrecTanus
DK3aMeH 36 36
Jnddepenmponannsiii 3aueT
3auer
Kypcogoii mpoexT (KII)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTh JUCITATIIHHBI 144 144




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

4-i1 cemecTp

Bsenenue.

[IpenmMet u 3a1a4u n3y4aeMoi JUCHUTIIAHBI. OCHOBHBIC
3axoHbl (Havana) TepMogrHAMUKH. DTaMbI
MCTOPUYECKOTO Pa3BUTHUS.

Pabouee Ten0 1 ero mapameTpsl.

TepMonrHaMuUecKas CUCTEMA, OKPY Karolas cpeaa u
B3aMMOJEHCTBUE MEKIY HUMH. TepMOANHAMUYECKOE
paBHOBECHE M TEPMOJIUHAMUYECKUH Mporecc. Pabodee
Testo. PeanbHBIN ra3 U MOJEIh UACATBHOTO rasa.
(OCHOBHBIE TApaMeTPbl COCTOAHUSI. 3aKOHBI UI€ATBHOTO
rasza. YpaBHEHHs COCTOSIHUS U1 UIEATBHOTO U
peanbHoro ra3zon (Knaneiipona u Ban-/lep-Baanbca).
TenoBble cBOMCTBA pabOYUX TEJN, Ta30Bask MOCTOSTHHAS.
TennoeMKoCThb Ta30B, €€ BUJIbI U B3aUMOCBSI3b MEXY
HUMU. 3aBUCUMOCTb TEIUIOEMKOCTH OT TEMIIEPaTyphl U
napneHus. VIcTHHHAS U CpeHSS TEMJI0EMKOCTH.
TemmoemkocTs Kak GyHKIUS Tporiecca. M3oxopHas u
n300apHas TEIIOEMKOCTH, YpaBHEHUE Maiiepa.
BHyTpeHH:s1 sHEprus U 3HTaNbIuA raza. Cmecu
uaeanbHbIX ra3oB. CrocoObl 3a/1aHusl CMECH T'a30B, 3aKOH
Jlanbrona. OnpeeneHue MIOTHOCTH CMECH, Kaxylehcs
OTHOCUTEIBHON MOJISIPHOW MacChl H Ta30BOM
OCTOSTHHOM. TernoeMKoCcTh CMECH ra3oB.

[lepBHIif 3aKOH TEPMOTUHAMUKH.

10

CyImHOCTh U ypaBHEHHE MIEPBOTO 3aKOHA
TepMoAMHaMUKH. Craraemble IEPBOro 3aKOHa:
BHYTPEHHSS SHEprus, paboTa u Teriora. OnpeneneHue
pabOTHI JJIsl TA30BOTO MOTOKA M HETIOABIKHOTO Ta3a.
Maremarudeckas (GOopMyIHpPOBKa IIEPBOTO 3aKOHA IS
ra3oBOro IMOTOKA M HEMOJBUKHOT'O ra3a, IPaBUII0
3HaKOB. PaBHOBECHbIE TEPMOIMHAMUYECKUE MPOLECCH
ux rpaduyeckoe nzodpaxenue B P-V quarpamme.
Pabora pacmmpenus-cxarus. OopaTuMble U
HeoOpaTuMele mpoueccsl. Kpyroseie
TEpMOAMHAMUYECKHe npouecchl (kibl). [lepBolil 3aKoH
TEPMOIAMHAMUKH T 1ukia. [[puMenenune mepBoro
3aKOHA TEPMOJIMHAMUKH JIJISl aHAJIM3a TIOJTUTPOITHBIX
[IPOLIECCOB. Y paBHEHUE MOJINTPOIIBL, TIOKA3ATEIh
MOJUTPOTIBI, ONIPEeIeHNnE PaOOThI U TETUIOTHI.
TemnmoemkocTh nporiecca. YacTHble ciyyan
MOJUTPOIHOIO MpoIiecca: N30XOPHBIH, N300apHbIH,
M30TEPMHUYECKUH 1 ainadaTHBIN mporecchl. P-V
uarpamMma MoJIMTPOIHBIX ITPOLIECCOB.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

BTopoii 3aK0H TEpMOAVMHAMUKHU.

2

4

0

10

Paznuunbie popMyTHMPOBKU BTOPOTO 3aKOHA
TepMoauHaMUKH. [IpsiMble 1 0OpaTHBIE LIUKIIBI U UX

b pexTuBHOCTD. MneanbHbI TepMOIUHAMUYECKUHA ITUKIT
Kapuo u ero k.n.a. Teopema Kapuo. AGcomtoTHast
Temneparypa. OTpuuarenbHble a0COIIOTHBIE
TEMIEPaTyphl U UX MOJy4eHHE. DHTPOIUS - Mepa
OecriopsiIka M Mepa KadecTBa SHepruu. M3smeHenne
SHTPOIHUH B OOPAaTHUMBIX M HEOOPATHUMBIX IPOLIECCAX.
[TpuHIIMTT BO3pacTaHUs SHTPOIMH U GU3UUIECKUI CMBICT
BTOPOI0 3aKOHA TEPMOJAMHAMUKHU. DKCEPTHs U
MakcuManbHasg padota. CTaTUCTUYECKUI XapaKTep
BTOPOr0 3aKOHA TEPMOAMHAMUKHU. TepMoauHaMuuecKas
BEpOATHOCTh. YpaBHeHHe bosbimaHa.
@dyHAaMEHTaNbHBII XapakTep BTOPOro 3aKOHA
TepMOJAUHAMUKU. VImocTpaliist BTOporo 3aKoHa
TepMOJMHAMUKH Ha MpruMepax. TerioBbie AuarpaMmel
T-S u [-S. N300paskeHre mpoIieccoB Ha TETUIOBBIX
TuarpamMmmax.

TCHHOHpOBOHHOCTB " TCIIONCpCaayda.

10

Crioco0bl pacrpocTpaHeHHs TEIUIOTHI:
TETJIONMPOBOHOCTh, KOHBEKIIHS, M3ITyUEHUE, UX
CpaBHUTENBHBIN aHamu3. TemrooTaavya u
Teruronepeaada. MIHTeHcupuKaims mpoieccoB
TermioooMeHa. TeraoBoi IOTOK, INIOTHOCTH TEILIOBOIO
moToka. TeMrepaTypHOe MoJje, TeMIepaTypHbIi
rpaauent. 3akoH Dypre. uddepenunansHoe
YpaBHEHHE TEIUIOMPOBOHOCTH. Y CIIOBUS
0THO3HAYHOCTH: T€OMETPHUECKHE, TeI0PU3NIECKUE,
KkpaeBbie. TemnoBbie rpaHUYHbBIE YCTIOBHSI.
TennonpoBoIHOCTH U TETUIONEepeada mpu
CTalMOHAPHOM PEKUME U I'PAHUYHBIX YCIOBUAX MTEPBOIO
1 TPEThEro poja. TerionpoBOHOCTh NPU
HECTAI[MOHAPHOM PEKHME.

KoOHBEKTUBHEIN TEIIIOOOMEH.

22

Ypasaenne Hetorona-Puxmana. Kosddumment
TeruooTaun. CBOOOHAS M BHIHYKICHHAS! KOHBEKIIHUS.
JlamMyuHapHBIN U TypOyJICHTHBINA PEXXUM TEUCHUS.
MaremaTrudeckas IOCTAHOBKA U IIyTH PELICHUs] KPaeBOH
3aJjauil KOHBEKTUBHOTO TeI1000MeHa. OCHOBBI TEOpUU
nono6us. KpurepuaibHsle ypaBHEHHsI TEIIOOTauu IPU
CBOOOIHOM U BBIHY/IEHHOM JBUKEHUU CPEIbI.
OTaenbHBIE 337]a41 KOHBEKTUBHOTO TEINIOOOMEHA B
onHo(hazHoi cpene. TemnooTnauya npy BEIHYKICHHOM
IBIDKEHHUH KUJKOCTH B TpyOax u KaHajax. Temooraada
py CBOOOHOM JBIKEHUH TEIUIOHOCUTENs. BHemHee
oOTekaHue TeJ MpocToit popmel.

TemnmooOmen nznyueHneM. CroKHBIA TEMIOOOMEH.

10

duznueckas CYHIIHOCTD JIYUYUCTOI'O TCHJ'IOO6MCH3.,




O6bvem
q O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
coJiepKaHueM B gACAX
J JIP 13 CPC

BH/IbI TOTOKOB M3JIYYCHUS U PaIHAIMOHHBIE
XapakTepucTUku Tesl. OCHOBHBIE 3aKOHBI TEIIOBOTO
nznyuyenus (ITnanka, Buna, Credana-bonbimana,
Kupxroda). JIyuucTsiii TennooOMeH MexX 1y Telamu,
pa3/ielIeHHBIMU MTPO3PavyHOl cpesloi. 3amuTa ot
TETIOBOTO M3Ny4yeHus. CIIOKHBIN TEII00OMeH.
3aKIIOueHuE. 1 0 0 0
3HaueHNE N3y9aeMOl TUCIIUIUTUHBI AJIs TIOCIE Iy OIIeTO
M3y4eHUs CIIEIIMATIBHBIX KYPCOB U JIJISl MPAKTUIECKON
e TeNbHOCTH.
NTOI'O no 4-my cemecTpy 16 18 0 72
NTOI'O no aucuuruimae 16 18 0 72

Tematuka npuMepHBIX 1TaOOpaTOPHBIX paboT

HanmMeHoBaHuUe TeMbI JIA00PATOPHOIT paboTHI

1 |UccnenoBanue MOMUTPOIHBIX MPOIECCOB (4 vac)

2 |MccnenoBanuie paboThl KoMIpeccopa (4 gac)

3 |Ompenenenue KodpGUITMCHTA TETUIOMPOBOJHOCTH TBEPAOTO Tella METOA0M TpyOsI (4 gac)

4  [UccnempoBaHue TEIJIOOTIA4M ITPU CBOOOAHOM JIBHXKEHHH BO3yXa (4 yac)

5  |HMccnemoBanue TEMIOBOrO U3Iy4YeHHs TBEPIOTO Tena (2 yac)

5. OpraHn3aun0HHO-nenar0rnquKne yciaoBus

5.1. O6pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /1Jis1 JOpMHUPOBAHUSA
KOMIIeTeHIIUH

HpOBC}leHI/IC JICKIITMOHHBIX 3aHATHH 11O JUCHHUIIJIMHE OCHOBBIBACTCS HAa aKTUBHOM MCETOJEC 06yquI/m, Inpu
KOTOPOM Y4YallheCs HE IMAaCCUBHBLIC CJHIYHIATCJIM, a AKTUBHBIC YYAaCTHUKH 3aHATHSA, OTBCHANOLIMWEC HQA
BOITPOCHI IIPEIIogaBaTeIs. BOHpOCBI npenoaaBaTeiid HAICJICHbBI Ha AKTUBU3alHWIO IIPOUECCOB YCBOCHUA
MaTepuaia, a TakkKe Ha pa3BUTHE JIOTUYECKOro MbliuieHus. [IpemnonaBarens 3apaHee HaMeudaeT CIUCOK
BOINPOCOB, CTUMYJIHPYIOIIUX aCCOLUATUBHOE MBIIUIEHUE U YCTAHOBIIEHHE CBS3EH C paHee OCBOEHHBIM
MaTepUaoM.

JlaGopaTopHble pabOTH IPOBOASTCS HA OCHOBE peasn3allii METOAa 00yUeHHs JeHCTBUEM: OTPEACISIOTCS
npoOseMHbIe 007acTh, GhopMUpyIOTCs Tpymmbl. [Ipu mpoBeneHN# 1a60paTOPHBIX pabOT MPECTIeITYIOTCS
CJICAYIONUC LECIN: IMTPUMECHCHUEC 3HAaHUH OTACJbHBIX AUCHUILIMH W KPCATUBHBIX MCTOJOB JIA PCHICHHA
npobsieM; oTpaboTKka y 0OydarolIuxcsi HABBIKOB B3aMMOJCWCTBUS B COCTaBE KOJIJICKTHBA; 3aKpeTiCHUE
OCHOB TEOPETUUYECKUX 3HAHUH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Tpy M3y4eHNU TUCIUIUIMHBI 00YYarOIMMCS 1IeNIECO00Pa3HO BIMOJIHATH CIIEAYIONINE PEKOMEHIAINH:

1. U3ydenune y4eOHOM TUCIMITIIMHBI JIOJDKHO BECTUCH CHCTEMATHUYECKH.

2. [locne n3yueHus: Kakoro-Imdo pasjena 1mo y4eOHUKY WM KOHCTIEKTHBIM MaTepualiaM PeKOMEHIYeTCs
MO MaMsITH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, OMIPEICIICHNUS, TIOHATHUS pa3/iena.

3. Ocoboe BHUMaHHE CIEAYeT YICIUTh BBIOJHECHHIO OTYETOB IO JAaOOPAaTOPHBIM 3aHATUSM H
WHAMBHTyabHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CaMOCTOSITENIbHYIO paboTy.

4. Best TeMaTHKa BOIIPOCOB, M3yYaeMbIX CaMOCTOSTENILHO, 33a€TCs Ha JIGKLUAX MpernoaaBaTeneM. MM xe
aroTCs MCTOYHHMKH (B TIEPBYIO OYepellb BHOBb M3aHHBIC B MEPHOAMYECKON HAYYHOH JuTepaType) s
OoJiee 1ETaIbHOTO MOHUMAHUS BOTIPOCOB, 03BYYEHHBIX Ha JICKIHH.

6. Ilepeyenb yueOHO-MeTOANYECKOT0 M1 HHGPOPMALIMOHHOTO 00ecreYeHus
JJISl CAMOCTOSITE/ILHOM PadoThl 00YUYAIOIIUXCH M0 JUCHUILINHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYypPa

bubmmorpadpuyeckoe onucanue KonnuectBo
Ne n/m (aBTOp, 3arnaBue, BUJ M3aHUS, MECTO, U3/1aTEIIBCTBO, 9K3EMILISIPOB B
TOJ] U3JJaHNS, KOJTMYECTBO CTPAHHUII) 6ubnmoreke

1. OcHoBHas TUTEpaTypa

1 Kynunos B. A. Texuuueckasi TepMOAMHAMUKA U TEIUIONEpeaaya : 13
yueOHuK /17151 OakanaBpoB / B. A. Kyaunos, 9. M. Kapramos, E. B.
Credantok. - Mocksa: FOpaiir, 2016.

2 TerumorexHuka : yueOHuK a5 By3oB / B.H. Jlykanus [u ap.]. - M.: Beic. 4
mk., 2005.

3 Tennorexuuka : yue6Huk A By3oB / B.H. Jlykanus [u np.]. - M.: Beicm. 3
mK., 2006.

2. JlonoJHMTEJBHAS JUTEPaTypa

2.1. YuyeOHble U HAYYHbIE U31aAHUS

1 Wcaes C. U. Tepmonunamuka : yueOnuk / C. 1. Ucaes. - Mocksa: 131-Bo 33
MI'TY um. H. D. baymana, 2000.
2 K.C. T'ansrun, E.W. Baxpamee, M.A. OmuBanos, M.A. CasuH, F0.A. 100

Censi-HuHOB. TeopeTHuecKre OCHOBBI TEINIOTEXHUKH. MeTonueckue
yKa3aHus 10 BBIMOJIHEHUIO 1abopaTopHbIX padot. — [lepmb, U3n-Bo [lepm.
roc. TexH. yH-1a, 2017. — 48 c.

3 MyxaueB I'. A. TepmoauHaMuKa 1 Teruionepeaaya : yaeOHHK JiJ1s By30B / 247
['. A. Myxaues, B. K. lllykun. - Mocksa: Beicur. mk., 1991.
4 Hamoxun B. B. Texauueckas TepMoAMHAMHUKA U TEIUIONEpeaya : 286

yaueOHoe mocobwue /s By30B / B. B. Hamokun. - Mocksa: A3z-book, 2008.

5 Hamokun B. B. Texaudeckas TepMOIMHAMUKA U TEILIONEpeaaya : 171
yaeOHOe mocooue st By3oB / B. B. Hamoxkun. - Mocksa: A3-book, 2009.

6 [TopmakoB b. I1. OCHOBBI TEpMOAMHAMUKH U TEILIONIEPEIauH : yI4eOHO- 10
MeTtoauaeckoe ocobue / b. I1. ITopmakos, A. H. Ko3adenko. - Mocksa:
Hedts u ras, 2002.

7 [Tpocenxos FO. M. Teronepenaua B ckBaxuaax / FO. M. Ilpocenkos. - 1
Mocksa: Henpa, 1975.
8 PamazanoBa 3. M. D. kb3bl [IpuknagHas TepMoguHaMuKa 1

He(Tera30KOHICHCATHBIX MecTopokaeHmid / J. O. Pamaszanosa, @. I
Benues. - Mocksa: Hegpa, 1986.




2.2. llepuonnueckue u3aaHus

WnxeHepHO-(pU3NIECKU )KypHAIT | HAYYHO-TEXHUYECKUN Ky pHaT /
HarnmonanbHas akagemus Hayk Pecniy6nuku benapycs; MHCTUTYT Temio-
u maccooOMeHa uM. A.B. JIsikoBa. - Munck: HAH benapycu, 1958 - .

PedepatuBnsiii xkypHan. 181. ®usnka ra3oB U KHUIKOCTEH.
TepMoauHaMKKa U CTaTUCTHYECKas (PH3HKA : BBIITYCK CBOJHOIO TOMa /
Poccuiickas akagemus Hayk ; Bcepoccuiickuil HHCTUTYT HAy4HOU U
TexHU4YecKoi nHpopmaruu. - Mocksa: BUHUTH, 1954 -.

PedeparuBHbIii )xypHaI. 22. DHepreTuka : CBOIHBIN ToM / Poccuiickas
aKaJeMus HayK ; BcepoCcCUiCKUI MHCTUTYT HAYYHOU ¥ TEXHUYECKON
nHpopmarmu. - MockBa: BUHUTH, 1982 - .

2.3. HopMaTHBHO-TeXHHMYECKHE W3TAHUS

Kopos 0. M. TepmoauHamMyka XUMHYECKHUX IPOLIECCOB.
Hedrexumudeckuii cuuTe3, mepepadoTka HedTH, YT U IPUPOTHOTO ra3a
: cripaBoyHuK / FO. M. JKopos. - MockBa: Xumus, 1985.

Puskun C. JI. TepmonuHamMudeckue CBONCTBA BO3yXa U MPOIYKTOB
cropanus Torums : cripaBoyHuK / C. JI. PuBkuH. - Mockaa:
OHeproaromMusaart, 1984.

T. 1/ Cocrt. B. B. I'anaktuonos [u ap.]. - Mocksa: , Queprus, 1975. -
(TermnorexHuyeckuii cripaBoyHuK : B 2 T.; T. 1).

OuU3NKO-XMMHUYECKas KHHETHKA U TepMOJANHAMHUKa. - Mocksa: Hayy.-
n3aar. eHTp Mexanuku, 2002, - (PU3UKO-XUMHUYECKHE MTPOIIECCH B
ra3oBOM JTMHAMHUKE : CTIPaBOYHUK; T. 2).

3. MeToanueckue YKazaHusd AJd CTYACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

K.C. l'amsarun, E.W. Baxpamee, M.A. OmuBanos, M.A. Casun, 10.A.
CensinnHOB. TeopeTudeckue OCHOBBI TETUIOTEXHUKH. MeToInuecKue
YKa3aHUs 10 BBITIOJHEHUIO JabopaTopHBIX padoT. — [lepmsb, M3a-Bo Ilepm.
roc. TexH. yH-Ta, 2017. — 48 c.
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4. Y4eOHO-MeTOUYECKOE 00ecliedeHe CaMOCTOSITEILHOM PadoThl CTyIeHTa

KOHCITEKTHI JICKITMI TT0 OCHOBHBIM TeMaM JUCIUTUINHEI (B pdf ¢popmare)
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MCTO}II/I‘IGCKI/IC YKa3aHus U CIIPaBOYHBIC MATCpHUAJIbL JJISI BHIITIOJTHCHU
nmabopaTopHbIx padoT (B pdf popmate)
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6.2. DiIeKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa

Bun nuteparypsl

Ccplika Ha
nH(GOPMAITMOHHBIH pecypc

HanmenoBanune
pa3paboTku

HocTtynHocTh
(cets UnTEpHET /
JIOKaJIbHAasl CETh;

ABTOPU30BaHHBIH /

CBOOOJTHBIN JTOCTYIT)

JlomomHUTEIbHAS

[leperynos B. B. Termorexuuka u  |http://elib.pstu.ru/Record/RU

JIOKaJIbHas CCTh,

nmuTeparypa TeruioTexuuueckoe obopynosanue : [PNRPUelib2724 ABTOPU30BAHHBIM
y4eOHMK /17151 TeXHUKYMOB / B. B. OCTYII
[leperynos. - MockBa: Ctpoiin3aar,
1990.

JlononnuTenbHas |TemnorexHuka (Kype oomen http://elib.pstu.ru/Record/RU|nokanbHas ceTb;

uTepaTypa TEIUIOTEXHUKH) | YICOHHK JIJISt PNRPUelib7043 ABTOPU30BaHHBIN
By30B / A. A. lllykun [u ap.]. - TOCTYTI

Mocksa: Mertamnyprus, 1973.




Bun nutepartypst

Haumenosanue CcrlIka Ha

pa3paboTKu

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

OcHOBHAasA
nuTepaTypa

J1p16mmH B. C. OcHOBBI
TEXHUYECKOW TEPMOJAMHAMUKA U
TCIJIOTEXHUKH : yueOHOE mocoowue /
b. C. p16auH. - [Tepmb: M31-Bo B
[MTHUITY, 2013.

PNRPUelib3549

http://elib.pstu.ru/Record/RU|ceTs MHTEpHET;

CBOOOIHBIN JOCTYI

6.3. JInneH3noHHOE U CBOOOIHO PacCIpOCTPaHsieMoOe MPOrpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeIbHOIO MpoLecca Mo AUCHUuIInHe

Buzg I1O

Haunmenosanue [10

OHepaI_lI/IOHHBIe CHCTCMbI

MS Windows XP (moamn. Azure Dev
Tools for Teaching no 27.03.2022 )

OducHbIC TPUITOKECHHS.

42661567

Microsoft Office Professional 2007. yui.

CucTembl yrpaBIIeHUS TIPOSKTaMH, UCCIICIOBAHUSIMH,
pa3paboTKOU, MPOSKTHPOBAHUEM, MOJICITUPOBAHAEM 1

BHEJAPEHUEM

ABINS.NET kad.CIIMuTM

6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCMOJIb3yeMble TPH OCYIIeCTBJIeHNH 00pa30BaTEIbHOTO
npouecca no TUCHUIINHE

HaumenoBanne Ccpuika Ha MTHPOPMAIIMOHHBIN pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO http://lib.pstu.ru/
MCCIIEZI0BATEIECKOTO IMTOMUTEXHNUECKOTO YHUBEPCHTETA
DIeKTPOHHO-O0MOMHoTeueas cucrema Jlanb https://e.lanbook.com/

DekTpoHHO-O0nOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn KoncynpranTtllntoc

http://www.consultant.ru/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOr0 mpouecca mno

JTUCIUIIINHE

Bun zanarni

HaumeHnoBanue HCO6X0):[I/IMOFO OCHOBHOI'O O6OPYI[OB8.HI/I$I
U TCXHUYICCKUX CPCACTB O6yLIGHI/IH

KonnuectBo equHug

JlaGopaTopHas brok ympaBieHus: HarpeBareiaeM, OJIOK KOMMYTAIH U 5
paboTa M3MEPEeHHS, IKCIIEPUMEHTANIbHBIN 00pasel] B BUJIe TPYOBI ¢

BHYTPEHHUM JJICKTPOHATPEBATEIIEM U CIIOEM H30JISIINY,

TEpPMOIIapHasi CHCTEMA N3MEPEHHUSI
JlaGoparopHas brnok ynpaBneHus HarpeBateneM, OJI0K KOMMYTalud | 5
paboTa M3MEpEeHHS, YKCIIEPUMEHTAIILHBIN 00pa3el] B BUIIE TPYOBI ¢

BHYTPEHHHUM JIEKTPOHATpeBaTeNIeM, TepMOIIapHasi CuCTeMa
N3MEpeHHs




. HanmMeHoBaHuE HEOOXOIMMOIO OCHOBHOI'O 000PYA0BaHUs
Bun zanarni KonnuectBo equnHui
U TEXHUYECKUX CPEACTB 00yUeHus

JlaGopaTopHas brok ympaBieHust HarpeBareiaeM, OJIOK KOMMYTAIH U 5
paboTa W3MEpEeHHs, IKCIIEpUMEHTANIbHBIN 00pa3el] B BUIE TPYOBI ¢

BHYTPEHHHUM 3JIEKTpOHArpeBaTeaeM, TepMoIapHas cucrema

M3MEpeHUs
JlaGopaTopHas Komnpeccop ¢ aiekTpoaBuraTenem, ra3oBblii pacxooMep, 3
pabora BAaTTMETP, TalilMep, MUJIUBOJIBTMETP, TEPMOIIApPHAS

cucTeMa U3MEpeHUs
JlaGopaTopHas Hacoc KamoBckoro, 6ak ¢ KiranaHoM, >KHIKOCTHON 3
pabota MaHOMETp
Jlexus HoyTt0Oyk, nmpoekTop 1

8. ®oHI OLIEHOYHDIX CpeacTB TUCHUIIJIMHBI

|q)OHI[ OLCHOYHBIX CPCACTB AJId ITPOBCACHUA HpOMe)I(yTOQHOﬁ aTTeCTalluu
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@oH/I OIEHOYHBIX CPEACTB IS TMPOBEACHUS MPOMEKYTOUHOM aTTecTalluu
oOydaromuxcsa o Auciuiuinae «TepMoanHaMuKa U TerJionepeaaya» sBISEeTCS 4acThiO
(mpunoxenuem) kK paboueit nporpamme aucuurinHbl (PI1]). ®oHa olleHOYHBIX CPECTB
JUISL  TIPOBEJICHUSI TMPOMEXYTOUHOM aTTecTalud OOy4aromuxcs M0 JUCIUIUIMHE
pa3paboTaH B COOTBETCTBUU C OOIIEH dYacTbl0 (OHJIA OLICHOYHBIX CPEACTB s
MPOBEJCHUS TPOMEKYTOUHON aTTecTallid OCHOBHOW 00pa3oBaTeIbHONW MPOrpaMMBl,
KOTOpasi yCTaHABJIMBAaE€T CHUCTEMY OIICHUBAHHUS  PE3YJIbTATOB  MPOMEXKYTOUHOM
aTTeCTallUM W KPUTEPUU BBICTABICHUS OLEHOK. DOHJ OILIEHOYHBIX CPEJCTB IS
MPOBEJACHUS  MPOMEXKYTOYHOM  aTTecTaluv  OOydYalomUXCs MO  JUCHUILUIMHE
yCTaHaBIMBaeT (OPMBI U TPOIEAYpPbl TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U
MIPOMEKYTOUYHOHN aTTeCTallMi O0YYaIOMUXCS MO TUCIHUILIMHE.

1. IlepeyeHb KOHTPOJMPYEMBIX Ppe3yJabTaTOB  O0y4eHHsl, O0ObEKTbI
OLICHVUBAHUSA U BU/bI KOHTPOJISI

Cornacno PIIJ[ ocBoenue yueOHOro marepuala JUCUUIUIMHBI 3aIUIAHMPOBAHO B
TE€UEHUE OJHOTO ceMecTpa (4-ro cemectpa 6a30BOro y4yeOHOTO IUIaHA) U pa3OoUTO Ha 2
y4eOHBIX MOIyIs. B Kaxxaom Momyne MpeayCMOTpPEHBI ayJUTOpHBIC JIEKIIMOHHBIE U
nabopaTopHble 3aHATHS, a TakKXKe CaMOCTOsTeNbHas padoTa CTyaeHToB. B pamkax
OCBOCHHS y4eOHOr0 Marepuaia IUCHUIUIMHBI (OPMHUPYETCsS KOMIIOHEHTHI KOMITETCHITHIA
3Ham», ymemv, 61ademv, ykazanHble B PIIJI, W KOTOpble BBICTYHalOT B KaueCTBE
KOHTPOJMPYEMBIX PE3y/lbTaToB OO0ydeHHss Mo JuciuimimHe — «TepMoanmHaMHuKa U
teronepenayay (tabdm. 1.1).

KoHTpoib ypOBHSI yCBOEHHBIX 3HAHHWI, OCBOCHHBIX YMEHHUW M MPHUOOPETEHHBIX
BJIaJICHUH OCYIIECTBISIETCS] B PaMKaX TEKYIIETO, pyOeKHOTO M UTOTOBOTO KOHTPOJIS TPHU
U3yUYEeHUU TEOPETUYECKOr0 Marepualia, cliade OTYETOB MO JIa0OpaTopHBIM paboTaM u
sK3aMeHa. Buabl KOHTPOIIsI cBeleHbI B Tabmuiry 1.1.

Tabnuna 1.1. [lepeueHb KOHTPOIUPYEMBIX PE3YJIBTATOB OOYUCHUS 110 JUCIUTIIINHE

Buja konTposst

KonTposaupyembie pe3yjbTaThl 00y4eHHs MO Texymuii Py06exublii HToroBbiii

aucuumiuHe (3YBbI) TO OJIP | T/KP JK3amMeH

YcBoeHHBIE 3HAHNUSA

3.1 3HaTh CHOCOOBI W TOAXOABI K pEIICHHIO 3aaay TOl KP1 TB
TCIUIOTEXHUKH W  TCIUIOQU3UKH, OCHOBHBIC METOJBI KP2

MaTEeMaTHYECKOr0 U KOMITBIOTEPHOTO MOJICITUPOBAHUS

3.2. 3HaTh CIIOCOOBI MPOBEACHUS U3MEPEHUH, 00padOTKH TO2 KP1 TB
U TPEACTABICHUS OKCICPUMEHTAIBHBIX JAHHBIX IPH KP2

PCHICHUU TCIIJIOTCXHUYCCKUX 3a/ia4d

OcBoOeHHBIE YMeHHUS

Y.l ymers pemars 3agadd,  OTHOCALIMECS K OJIP1 113
po(eCCHOHANBHON  JIESITEIbHOCTH, TPUMEHSIST METOJbI

MOJIETUPOBAHMUS, MaTeMaTH4ECKOT 0O aHaIu3a,

€CTECTBEHHOHAYYHBIE M O0IEHHKEHEPHbBIE 3HAHHS

Y.2 yMerp TNpPOBOIUTH H3MEPEHHs W HaOIIOICHHU, OJIP2 113

06pa6aTHB aTb MW OPCACTaBJIATH OSKCHECPHUMCHTAJIBHBIC
JaHHBIC




IIpunoOpeTeHHbIe BIageHUs

B.1 BrazieTh HaBBIKAMM PEIICHUS 3a/1ay, OTHOCSIIUXCS K OJIP3 113
MPOPECCUOHATBPHON NEATCIBHOCTH, MPUMEHIS METOJBI
MOJICITUPOBAHHS, MaTEMAaTHYECKOTO aHaju3a,
€CTECTBCHHOHAYYHBIC M OOIICHHKCHEPHBIC 3HAHUS

B.2 Brnajerr HaBBIKAMHM TIPOBEACHUS W3MEpPEHUN W OJIP4 113
HaOJFOICHUH, 00paboTKH u MIpeCTaBICHHS OJIPS
SKCIIEPUMEHTAIBHBIX JTaHHBIX

TO — konnoxeuym (meopemuueckuti onpoc); OJIP — omuem no nabopamoproii pabome, T/KP —
pybesicnoe  mecmuposanue (KoHmpoavhas paboma); TB — meopemuueckuii eonpoc, II3 —
npakmuyeckoe 3a0anue.

HNToroBoii OIEHKONM JOCTHIXKEHHUS pe3ydbTaToB OOydYeHHUs] 10 JAUCIUILINHE
SBIISICTCS. TPOMEXKYTOUHAs arTecTalds B BHJE S5K3aMeHa, MPOBOAMMAS C Y4EeTOM
PE3YABTATOB TEKYIIETO U pyOeKHOTO KOHTPOJIS.

2. Buabl KOHTPO/ISi, THNIOBbIE KOHTPOJIbHbIC 3aJaHUSl M IIKAJbl OLCHUBAHUA
pe3yJabTaToB 00y4eHust

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MMEET LEbI0 00ecreueHne MaKCUMaJbHOU
3¢ PeKTUBHOCTH YyUeOHOTr0 Ipoliecca, yrpasieHue nporeccoM GopMUPOBAHUS 3aJaHHBIX
KOMIIETEHIIUM 00ydaeMblX, IOBBIIICHHE MOTHBAIMM K YydyeOe U THpeaycMaTpuBaeT
OLICHMBAaHME XOJa OCBOCHMS JIUCIUIUIMHBL. B coorBerctBuM ¢ llonoxkeHnem o
MIPOBEACHUN TEKYILIETO KOHTPOJS YCIEBAEMOCTH M TIPOMEKYTOUYHOM aTTECTaluU
oOyyaromuxcsi 10 0o0pa3oBaTelbHbBIM IpOrpaMMaM  BBICIIETO OOpa3oBaHUS —
nporpammam OakajiaBpuara, cnernuanurera u maructparypst B [IHUITY npenycmoTpenst
CJIEyIONINE BUABI U IEPUOANYHOCTD TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH 00yUYarOIIUXC:

- BXOIHOW KOHTpOIIb, MIPOBEPKA HCXOAHOTO YPOBHS MOATOTOBIEHHOCTHU
00y4aeMOro M €ro COOTBETCTBUS MPEAbSIBISIEMbIM TPEOOBAHUAM JJII U3yYEHUs JTaHHON
JTUCLUUIUIAHBL

- TEeKyIIUWA KOHTPOJb YCBOEHHs Marepuaja (ypoBHS OCBOCHHS KOMIIOHEHTA
«3HaTh» 3a/laHHBIX KOMIIETEHIMH) Ha KaXXJOM TpPYNINOBOM 3aHITHM UM KOHTPOJIb
MTOCEIIaEMOCTH JIEKIIMOHHBIX 3aHATHUIH;

- MPOMEXYTOYHBIM M PYyOEKHBIM KOHTPOJIb OCBOEHHUS O0y4aeMbIMH OTAEJIbHBIX
KOMIIOHEHTOB «3HATh», «yMETH» 3aJaHHBIX KOMIIETEHUMN MYTEM KOMIBIOTEPHOIO WIIH
OJJaHOYHOTO  TECTUPOBAHUS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJBHBIX  padoT
(MHIMBHIYaTbHBIX JOMAIIHUX 3a/IaHUi), 3aIIUTHl OTYETOB MO JIA0OPATOPHBIM paboTaM,
pedeparos, cce u T.J.

PyOexxHbIil KOHTPOJIb MO JUCHUIUTMHE MPOBOJUTCS Ha CIEAYIOLIEH Heaese Mmocie
MPOXOXKAEHUS MOAYNS JUCUUIUIMHBIL, a NPOMEKYTOYHBIH — BO BpeMs KaxJoro
KOHTPOJIBHOI'O MEPOIPUATHS BHYTPU MOAYJIEH TUCLIMUIUINHBL

- MEXKCECCHUOHHAsl arTecTalus, €IMHOBPEMEHHOE IOJBEICHHE WUTOTOB TEKYILEH
YCIIEBAEMOCTH HE MEHEE ONHOIO pa3a B CEMECTP IO BCEM AUCUUILIMHAM JJISI KaKIOTO
HaIpaBJIEHUs MOATOTOBKH (CMELUAIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTAaTOYHBIX 3HAHUM.

2.1. Tekymmii KOHTPOJb YCBOCHHS MaTepHuaJjia
Texkymuii KOHTpOJb YyCBOEGHHMsS Marepuana B (opMme cobeceaoBaHUS WU
BBIOOPOYHOTO TEOPETHUYECKOIO ONpoca CTYICHTOB MPOBOAUTCS IO KaXIOH TeMme.
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Pesynbrarsl 1o 4-0auibHOM LIKajie OIEHUBAHUS 3aHOCITCS B KHWKKY MpENoAaBaTess u
YUUTBHIBAIOTCS B BHJI€ HHTETPAIbHOM OLEHKH MPU TMPOBEACHUU IPOMEKYTOUHOU
arTecTalu.
2.2. Py0ekHbIi KOHTPOJIb
PyOexxHbIil KOHTPOJIb JUIsi KOMIUIEKCHOIO OLIEHMBAaHUS YCBOCHHBIX 3HAHUM,
OCBOCHHBIX YMEHUW M TNPUOOpPETeHHBIX BiageHuil (Tadm. 1.1) mpoBomutcst B ¢opme
3aIIUTHl JTA0OPATOPHBIX PAOOT U PYOEkKHBIX KOHTPOJIBHBIX paboT (MOciie H3y4YeHHS
Ka)KJI0T0 MOAYJSL Y4€OHOM AUCIUTUIUHBI).
2.2.1. 3amura JadbopaTopHbIX padoT
Bcero 3amnanupoBano 5 naboparopHbix paboT. TumoBbie TeMbl JaOOpPaTOPHBIX
pabot npusenens! B PI1/I.
3amura 1ab0opaTopHOM pabOThl MPOBOAUTCS UHIWBUYAIBHO KAKIBIM CTYIEHTOM
WIM TPYNIOW CTyAeHTOB. THUIOBBIE MIKajlla U KPUTEPUM OLIEHKU MPHUBEACHBI B 0OIIEH
gact ®OC 06pa3oBarenbHOM MPOrpaMMBI.
2.2.2. PyGe:xxHasi KOHTPOJIbHAsi padora
Cornacno PIIJ] 3amnanupoBaHO 2 pyOekHble KOHTposibHbIE paboThl (KP) mocne
OCBOEHMS CTyJAeHTaMU y4dyeOHbIX Mopayied nucuuruHbl. [lepas KP mo momymio 1
«Tepmonunamukay, sropast KP — o monymio 2 «Ternonepenayay.
Tunosble 3a1anus nepsoit KP:
1. OmpenenuTh OCHOBHBIE TEPMOJMHAMUYECKHE IapaMeTphbl ra30BOM cMecH B
M300apHOM MPOLIECCE PACIIUPEHUS.
2. Paccuurarth TEOPETUYECKHI MOJUTPONMHBIA LUKI JBUTATENII BHYTPEHHETO
CrOpaHHs.
3. Paccuurarh MHOTOCTYyNEHYAThIN UACaTbHBIA KOMIIPECCOP.
Tunosblie 3a1anus sropoii KP:
1. Onpegenutb k03G(UIMEHT TEMJONepesayd B MPOIECCe OXJaXKICHUS rasa,
JIBUKYILErocsl B TpyOOIPOBO/E, BHEIIHUM TETNIOHOCUTEIIEM.
2. PaccuuTarh TemaoBbIE MOTEPU C OJHOTO MOTOHHOTO METpPa TOPU3OHTAIBHOU
TpYOBI B MPOIECCEe KOHBEKTUBHOIO TEMJI000MEHA.
3. Omnpenenutb HU3MEHEHHE HWHTEHCUBHOCTH JYYUCTOTO TEIUIOOOMEHa IMpHU
MCIIOJIb30BAHUM 3KPaHA C 33JJaHHON CTEMEHbIO YEPHOTHI.
TumoBble mMIKaza W KPUTEPUHM OLIEHKU PE3YIbTATOB PYOEKHONW KOHTPOIBHOM
paboTel puBeeHbl B 0011ei yactu @OC oOpa3zoBaTebHON IPOrPAMMBI.

2.3. IIpome:xxyTOouHasi aTrecTanus (MTOrOBbIH KOHTPOJIb)

JIonmycK K NOPOMEXYTOYHOM arTECTAlMM OCYIIECTBIAETCS IO peE3yJibraraM
TEKYIIEro U pyoe>KHOTO KOHTPOJISl. YCIOBUSMHM JOMYCKa SIBJISIOTCS YCIICIIHAs c/laya BCeX
J7a00paTOPHBIX PabOT U TMOJOXKUTENbHAST HMHTErpalibHasl OIEHKa [0 pe3ylbraram
TEKYIIEro U pyoe:KHOTO KOHTPOJIS.

IIpomexyrounas arrecraumsi, cortacHo PIIJI, mpoBoauTcs B BUAE DK3aMeHa MO
JTUCHUIUIMHE YCTHO 1o Owieram. buner comepxxut teopetruueckue Borpockl (TB) mis
MIPOBEPKU YCBOEHHBIX 3HAHUU U mpakTudeckue 3ananus (I13) nms mpoBepKu OCBOSCHHBIX
3HAHUM.

buner dopmupyercs TakuMm 00pa3oMm, 4YTOOBI B HEro IOMAajdd BOIPOCHI U
MPaKTUUECKUE 3aJlaHusl, KOHTPOJIUPYIOIIHME YPOBEHb CGHOPMHUPOBAHHOCTH  BCeX
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3asBIEHHBIX KommeTeHunuil. dopma Owiera mnpencraeieHa B o6Omed yvactu DPOC
00pa3oBaTebHON MPOTPAMMBI.

2.3.1. TunoBbie BONPOCHI M 3aJAHUA ISl IK3aMEHA MO0 INUCIHUILIHMHE
Tunosbie BONPOCHI AJ151 KOHTPOJISI YCBOCHHbBIX 3HAHUIA:

1. TepmonuHamuka ¥ TpeAMET €€ u3ydyeHus. TepmMoauHaMuyeckas cuUcTeMa M
OKpy:kartomias cpena. Pabouee Teno, Moaenb U1eabHOTO Ta3a.

2. IlepBBlif 3aKOH TEpPMOJMHAMHUKM — YACTHBIM Cclly4ail BCEOOIIEro 3akoHa
COXpPaHEHHUsI SHEPTUH MPUMEHHUTENBHO K TEIJIOBBIM MPOLIECCAM.

3. TermnonpoBogHOCTh — MeXaHU3M AU dy3un Temia Ha MUKpoypoBHe. OCHOBHOM
3aKOH TeruonpoBogHoCcTH (3akoH Dypne). KosaduimeHT TemnonpoBOIHOCTH U €ro
(bu3HYeCcKuil CMBICII.

4. SIBneHue TEIUIOOTIA4YM C TOBEPXHOCTU TBEPIOTO Teja B JIBIXKYUIYIOCS CpELYy.
Koadpduuuent temnoornauu, ero ¢guznyeckuii cMmbici. OCHOBHOM 3aKOH TEIUIOOTAAuu
(3akoH Hprotona-Pruxmana).

5. Jlyuucteiii TemiaooOMeH — MeXaHu3M INepefayd Teria IOCPEICTBOM
AIIEKTPOMArHUTHBIX BOJH. [loToku m3nyuyeHus. PanuannoHHbIe XapaKTEPUCTHUKU TEd —
k03 PUIMEHT OTpakeHHsI, KOIPOUITMEHT MOTIOMEeHHS U K03 DUITUEHT TPOMyCKaHUS.

TunoBble BONpochl W NMpPaKTHYECKHE 3aJaHUSL A/l KOHTPOJSI OCBOEHHBIX
YMEHHI:

1. BbIyuCAUTH TEPMUYECKHUH K.I1.7. 33AaHHOTO MPSIMOTO IUKJIA .

2. Paccuurtath M MpeAcCTaBUTh rpaUUyecKd HU3MEHEHHE BHYTPEHHEW SHEpPruu u

SHTAJIBIHNH BO3/AYyXa B 3aJJaHHOM IIPOLIECCE CKATHSI.

3. Kommpeccop BcacbiBaer 600 1’/ Bo3nyxa mp jgasieHun 1 6ap ut = 20°C u
C)KMMAaeT €ro /0 JaBiieHus 5 oap. OnpenenuTh TEOPETUUECKYI0 MOIIHOCTh Ha
MPUBOJT KOMIIPECCOpa MPHU MOJUTPOIHOM cxaTuu (n = 1,25).

4. V300pa3uth CTAIIMOHAPHYIO KAPTUHY U30TEPMUUYECKUX JIMHUM B ONEPEUYHOM U
MPOJIOJIBHBIX CEUEHUAX HUIMHIPUYECKON TPpyObl IPU HarpeBe €€ U3HYyTPH.

5. U306pa3uth rpaguyecku TPaeKTOPUH CBOOOTHOTO JIBUKEHUS BO3/yXa OKOJIO
MOBEPXHOCTH HArpeThIX TOPU3OHTAIBHON U BEPTUKAIBHON TPYO.

[lepeueHb TUMOBBIX 3aJaHHMK ISl TPOBEPKH YMECHHMM W BIIAJCHUHN MPEACTABICH B
npunoxernu 1. Ilonusiii nepeuenv meopemuieckux 6ONPOCO8 U NPAKMUYECKUX 3A0AHULL
8 (opme YMEEPHCOEHHO20 KOMNIEKMA IK3AMEHAYUOHHLIX OUNemo8 XpaHumcs Ha
svinyckaroueli kageope.

2.3.2. llIkaJibl OLICHUBAHUS Pe3yJIbTATOB 00y4eHUs HA IK3aMeHe

OuneHka pe3yabTaToB  OO0y4YeHUsT 1O JUCUUIUIMHE B  (QopMe  YpOBHS
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 671a0emb 3asBICHHBIX KOMIIETEHIIUI
MPOBOJUTCS MO 4-X OAJILHON IIKane OUEHUBAHHS MYTEM BBIOOPOYHOTO KOHTPOJS BO
BpeMs DK3aMeHa.

TumnoBkle MIKana ¥ KPUTEPUU OLEHKH Pe3ylIbTaToB O0yUYEHUs MPHU claue dK3aMeHa

U1l KOMIIOHEHTOB 3Hamb, ymemv u 61adems upuseneHsl B oOumieil yactu POC
00pa30BaTebHON NPOrpaMMBbl.



Ouenka «namov) cmasumcs, eciu 00yuAOWUNCA NPABUTLHO Omeeyaem Ha 6ce
meopemuyecKue 8ONPocyl Ouiema, u NPUBOOUN 8epHOE U APSYMEHMUPOBAHHOE peuleHUe
NPAKmuyecKo2o 3a0anus (3a0adil).

Ouenka «uemvlpe» Ccmagumcsa, eciu o00y4AOWULCA BGEPHO NOHUMAEm CYMb
80NpoCco8 Ounema, HO OONYCKAem He3HAYUMeNbHble HeMOYHOCU Npu omeeme Ha
meopemuyecKue 80NPOCsl Ul NPU GbINOJHEHUU NPAKIMUYLECKO020 3A0AHUSL.

Ouenka «mpu» cmasumcsa, eciu 00VUAIOWULCS OPUEHMUPYEMCs 8 CYWHOCU
NOCMABIEHHBIX 80NPOCO8 U 3A0AHUL, HO HYIHCOAEMC S 8 HABOOAWUX BONPOCAX, A MAKIICE
oonyckaem owuOKU 8 peuleHuU 3a0ayu.

Ouyenka «0sa» cmasumcsa, eciu o00Y4AWUNC He OPUEHMUPYemcs U He
HOHUMAem NOCMABIEHHbIX 3A0AHULL, He MOdCem OMEemums Ha meopemuyecKue 60npocsl
ounrema, a maxdce He CHPABIAEMCs UlU OOnyckaem epyovle OWUOKU 6 peuleHUul
NPAKMULECcKo20 3a0aHUs.

3. Kpurepuun ouneHMBaHUsT YPOBHA C(POPMHMPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH I

3.1. Ouenka ypoBHs ¢OpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHINH

[Ipu ouenke ypoBHs cHOPMUPOBAHHOCTH KOMIIETEHIIUM B paMKaX BBIOOPOUYHOIO
KOHTPOJISL TMpU JK3aMEHE CUYUTAETCS, YTO HNOJIVYEHHAS] OYEHKA 3d KOMNOHEeHMm
npogepsemol 6 buieme KomMnemeHyuu 060ouaemcs Ha COomeemcmeayIWULl KOMNOHEeHM
gcex KomnemeHyut, Gopmupyemvix 6 pamKax 0aHHOU Y4eOHOU OUCYUNTUHDBL.

TunoBble KpuUTEpUU U MIKaJIbl OICHUBAHUS YPOBHS CHOPMUPOBAHHOCTHU
KOMIIOHCHTOB JUCHUIUIMHAPHBIX KOMIETEHIUH mpuBeAeHbl B obuieid uvactu DPOC
o0pa3oBaTesbHON MPOrPAMMBI.

3.2. Ouenka ypoBHs ¢pOpMHPOBAHHOCTH TUCHUIIMHAPHBIX KOMIIETEHIIU

OO6mast oneHka ypoBHS CGHOPMHPOBAHHOCTH BCEX KOMIIETEHUMH MPOBOAUTCS
MyTEM arperupoBaHUs OIICHOK, TIOJYYEHHBIX CTYJEHTOM 3a KaXIbIi KOMIIOHEHT
bopMHUpyeMBIX KOMIETEHIUH, C YYETOM PE3yJIbTaTOB TEKYIIETO U pyOEKHOIO KOHTPOJIS
B BHJIC MHTETPAIbHOM OIIEHKU M0 4-X OayuibHOM mikane. Bce pe3ynabTarhl KOHTPOJIS
3aHOCATCA B OLICHOYHBIA JIUCT W 3alONHSAIOTCS MpernojaBareieM M0 HUToraM
MIPOMEKYTOUHOM aTTeCTalUH.

dopma OLEHOYHOT'0 JIUCTA U TPeOOBaHUS K €ro 3alOoJHEHUIO MPUBEIECHBI B 00IeH
gact ®OC 06pa3oBarenbHONM MPOrpaMMBI.

[Ipu QopMupoBaHHM HUTOTOBOW OIICHKU IPOMEKYTOUHOW AarTecTalli B BHUJIC
HK3aMeHa HCHOJNB3YIOTCS THUIIOBBbIE KpUTEpUH, MNpuBeAeHHble B oOmed vactu DOC
o0pa3oBaTesbHON MPOrPAMMBI.

Ipunoxenne 1.
Tunogvie KoHmpoLHBIE 300AHUA ONA OUEHKU PE3YTbManmoe 00yUeHUs no OUCUYUNIUHE



Bonpocn! 1151 KOHTPOJIS 3HAHUM

1. Yro gBisieTcsi OCHOBHBIMU MapaMeTpaMu COCTOSIHUSI TEPMOJIUHAMUYECKOU

CHCTEMBI?

Kakoii BuJ uMeeT ypaBHEHUE COCTOSIHUS UAEATBHOTO Ta3a?

Uto Takoe TepMOAMHAMUYECKUI MPOILECC U TEPMOJIUHAMUYECKUM ITUKIT?

KakoBa ¢popmynupoBka nepBoro 3akoHa TEpMOIUHAMUKHN ?

KakoBa ¢popmynupoBka BTOpOro 3aKOHA TEPMOJIUHAMUKH ?

Kakwue cyniecTBytoT OCHOBHBIE BUbI IEPEAYN TETIOTHI?

ChopmynupyiiTe OCHOBHOM 3aKOH TETUIONPOBOIHOCTH.

KakoB uznueckuii cMbICI U KaKOBa pa3MepHOCTh KOd(hPuiineHTa

TETUIONPOBOIHOCTHU ?

9. 3anuiurte BO3MOKHBIE AaHATUTUYECKUE PEIICHUS 111 OJJTHOMEPHBIX U IBYMEPHBIX
CTallMOHAPHBIX 3a]1a4 TETIONPOBOIHOCTH.

10.YT0 Takoe KOHBEKTUBHLIN TEIIOOOMEH?

11.Yt1o Takoe uuki KapHo, ¥ 151 4€ro OH UCIIOIB3YeTCs ?

12.B uem 3axirouaeTcsi MPEUMYIIIECTBO PEreHEPAIIMOHHBIX IUKJIOB Mepe]l OOBIYHBIMHU
(na mpumepe 1ukia Penkuna)?

13.0OxapakTepu3yiiTe =~ OCHOBHBIE  CXE€Mbl  JBHXKCHUA  TEIUIOHOCUTENIEH B
TEIJIOOOMEHHHKAX.

14.B 4uem 3akiioyvaeTcs pa3iauyvMe MEXAY CTalMOHAPHBIMU U HECTALlMOHAPHBIMHU
TeMIepaTypHbIMU MOJISIMU?

15.9T1o Ha3piBatOT Kod(ppunmerTom Teriootnaun? Ot kakux (pakTopoB OH 3aBUCUT?

16.HazoBUTE OCHOBHBIEC PEKUMBI TEUEHHS TEILIOHOCUTEIIS.

17.Ha3zoBuTe OCHOBHBIC Unciia (KpUTEPUH ) TTOJI00MS B TEOPUU TEIII000MEHA.

18.YTto npenctapistoT coO00N KpUuTepuaibHbIe YpaBHEHHS TEIII000MeHa?

19.Y10 Ha3bIBAIOT KPUTUUECKUM JUAMETPOM H3O0JISIIAN?

20.0mnumuTe yCTpOWCTBO W MPUHIMN paboThl TepMonaphl. Kakue pa3sHOBUIHOCTH
Tepmonap Bam u3BeCTHBI.

21.B uéMm paznuure Mex1y 0OpaTUMbIMU M HEOOPATUMBIMH ITUKIIAMH ?

22. ChopmynupyiTe IPUHIIUI BO3PACTAHUS SHTPONTUU U (PU3UIECKHUI CMBICT BTOPOTO
3aKOHA TEPMOJUHAMUKH.

23.B uém 3aKitoyaeTcs aHaJorus MEXIy TeIJIoBoW M paboueit nuarpammamu?

24. KakoB CTATUCTUYECKUN CMBICI BTOPOTO 3aKOHA TEPMOJMHAMUKH?

25. IlepeuncinTe OCHOBHBIE THUIIBI KOMIIPECCOPOB M HA30BUTE WX OCHOBHBIC
XapaKTEPUCTUKHU.

26. Chopmynupyite TOPSAOK TEPMOJUHAMHUYECKOTO pacdyéTa MHOTOCTYHEHYATOTO
UJICAIBHOTO KOMITIpeccopa.

27. B uém 3akimiouyaercs maTemMaTHdeckas (OpMyNHpPOBKa 3alauyd KOHBEKTHBHOTO
TermIoooOMeHa?

28. Kakue BUIbI YCIOBHI OTHO3HAYHOCTH BaM U3BECTHBI?

29. KakoB ¢usuueckuit cmbicn kpurepueB Hyccenbra, PeitHonbaca, Ilexie,
[Tpanatns u ['pacroda?

30. 3anumure oOIUK BUA YpaBHEHUS MOJ00US MPU CBOOOJHOM JABIKCHHH BO3JlyXa

XN B WD



BOJIM3U TOPU30HTAIBHOU TPYOBI.

Jaganus 1 KOHTPOJISI YMEHUWM:

1. TemnepaTtypa Bo3ayxa B ayautopuu 22 rpan.C, armochepnoe nasienue 99.5
klla. Onpenenuts MIOTHOCTh BO3/1YyXa.

2. Omnpenenuthb yaenbHbii 00beM CH4, Haxonsmerocs npu temreparype 0 rpaf.
C u naBiaenun 3Mlla.

3. Ompenenuth TeMmepaTypy BO3AyXa IIOCNE€ MOJUTPOMHOTO pACIIUPEHUS C
nokazareneM noautponsl n = 1.15 mo maBnenus 100 kIla, ecnmu HayvanmbHOE
nasnenue papasercsa 200 klla, a HauanbHbIN yaenbHBIN 00BeM 0.0865 M /KT.

4. 3anuumuTe NepBbIA 3aKOH TEPMOAMHAMUKH JIJIsl M300apHOTO Mpoliecca.

Onpenenure HUKIOBYIO pabOTy OJHOCTYNEHYATOTO MOPIIHEBOTO KOMIIPECCOpa

(n = 1.3), umerolero creneHb NOBBIICHUs NaBieHus 5. HauanbHoe naBiienue

95 klITa npu Temnepatype 300 K.

6. OTHolIeHHE paaUycoB IMWIMHApHYecKoW creHku R2/R1 = 1.5, pasHocTh
temneparyp Ha noBepxHocTsax tl - t2 = 50 rpaa.C. Onpenenuts TONIIUHY
UMWIMHAPUYECKON CTEHKH, €CJIA TPaJIMeHT Ha BHYTPEHHEN MOBEPXHOCTU CTEHKH
paBeH 50 K/m.

7. Yepes MIOCKYIO CTEHKY TONIMMHOW S = 1 M, TermtonpoBoaHocTthio 40 BT/(Mm
K) nepenaercs teroBoii motok mioTHocThio 5000 B1/kB.M. HaiiTu BHEHIHIO0
temneparypy T2, ecnu BHyTpeHHsAs temmeparypa T1 = 100 rpan.C.

8. Ompenenutb TNOTOHHBIM TeruioBoM moTok  (B1/M) ¢ moBepxHOCTH TpyObl
nuameTpom 150 MM 1 1ymuHOM 1 M B OKpyXaromiyro cpeny ¢ remmneparypoi 10
rpang.C, eciau Temmeparypa IOBEPXHOCTHU 100 rpan.C, xoddpdunmreHt
terootnaun 24 Br/m2/K.

9. Haiitu x03(p(dHULIHMEHT TEeIIO0TAauyu HArpeTol CTeHKW miomanbio 10 kB.M u
temneparypoit 150 rpaa.C, ecnu B Okpykawllyr cpeay temmneparypoi 20
rpaa.C nepenaercs TernoBoi norok 500 Br.

10.Yepe3 mununapuueckuid cior pasmepamu R1=0.1 m R2=0.15 nepenaercs
TEII0BOM MOTOK. [110THOCTH MOTOKA HA BHYTpeHHEH noBepxHocTH 120 BT/M2.
OnpenenuTs IIOTHOCTh MOTOKA HAa HAPY>KHOM MOBEPXHOCTH.

11.0npenenuth  MOABENEHHYIO W OTBEIEHHYIO  TEIUJIOTY, a  TakKxke
tepmonuHamuueckuii KIIJ nmxma OTTO mpu cTeneHu cxaTus 8, CTENeHU
MOBBIINICHUS JaBiaeHus 5, HavanpHoMm naBiaeHuu 100 000 Ila m HayambHOM
temriepatype 273 K. PaGouee Teno — BO3AyX.

12.0npenenutb  MOJABENEHHYIO W OTBEIEHHYIO  TEIUJIOTY, a  TakKke
tepmoauHamuueckuid KIIJ[ nukma Jluzens mpu CTENEHU CKaThus §, CTEIECHU
MpEABApUTENBHOIO pacmmpenus 2.6, HadanpHOM aaBiaeHun 90 000 Ila wu
HauyaiabHOUM Temmepatype 30 rpaa.C. Pabouee Teno — BO3ayx.

13.0npenenuts  NOABEACHHYHD W OTBEACHHYK  TEIUIOTY, a  TaKXKe
tepmoauHamuueckuid KIIJ] nukna TpuHknepa npu cTeneHu cxxaTus 8, CTeeH!
MOBBIILICHUS JaBlieHUusT 4, CTEeNeHH MNpelBapUTEIbHOr0 pacmupeHus 1.5,
HauanpHOM faBieHnn 110 xIla u HadambHOM ymenabHOM oObeme 0.88 M/KT.
PaGouee Teno — Bo3AyX.

e



14.Onpenenutb KO3 OUIMEHT TEIJIONPOBOJHOCTH IUIOCKOTO  CJIOS, €CIU
TO/IBEICHHBIN TEIIOBOI MOTOK paBeH 10BT, miomaes ciaos 1 M, Tommuua 0.1
M, a Pa3HOCTb TEMIIEPATyp Ha HAPYKHBIX MOBepXHOCTAX 3 rpan. C.

15.HaiiTu BHEIIHIOD TEMIIEPATypy IUIOCKOM CTEHKH, €CIM BHYTPEHHSS
temriepatypa 80 rpaa.C, tonumua 1 M, temnonpoBoanocts 40 Bt/(m K), a
nepeaaBaemMas IIIOTHOCTh TEMIOBOTO MOTOKa 4 KBT/KB.M.

16.0Onpenenutb KodQUIMEHT TEIUIOOTAAUYM C MOBEPXHOCTH TOPU3OHTAIBLHOMN
TpyObl nuamerpom 0.05 M, mimuHOM 1 M, eciau TEIIONPOBOAHOCTH BO3AyXa
0.025 Bt/m/K, a uncio Nu = 125.

17.0npenenutb k03QGUIKEHT TEIJIOOTAAYH C TIOBEPXHOCTU BEPTUKAIBHOU TPYObI
nuametrpom 0.05 M, gouHOoM 1 M, eciau TemaompoBOAHOCTH Bo3ayxa 0.027
Bt/M/K, a uncio Nu = 8.25.

18.Onpenennuts MokazaTesb MOJUTPOIBI B MPOLECCE PACIIUPEHUS] OT JNABIICHHS
150 kIla mo mamenust 100 klla, ecnmu mociie pacHIMpEeHHs €MKOCTH Oblia
3aKpbITa, U OCTABIIUNCS BO3/1YX, HATPEBIIKNCH, 1OCTUT naBieHus B 105 klla.

19.0npenenuth HayanbHOE AABJICHHE BO3/lyXa MOCIE MOJUTPOIHOIO pacIIupeHus
¢ mokazaresneM nonutponsl n = 1.4 no gasnenus 100 klla, eciu temmneparypa
nocine pacmupenus ynana o -20 rpan. C. Hauanenas temnepatypa 300 K.

20.Temnepatypa Bo3ayxa B pesepByape 24 rpan.C, nasienue 300500 IIa.
OnpenenuTs ynenbHbI 00BEM BO3/yXa M €ro Maccy, €CIM reOMeTpPUYECKHi
o0beM pesepByapa 860 1.

21.BpIYUCTUTH TEPMUUYECKUH K.I1.7. 33aHHOTO MPSIMOTO IUKJIA .

22.Paccuutath ¥ MpPEACTaBUTH IpaUUYecKd HU3MEHEHHE BHYTPEHHEW >HEpPruu u
SHTAJIBIHNH BO3/AYyXa B 3aJJaHHOM IIPOLIECCE CKATHSI.

23.Kommpeccop BcachiBaer 600 /4 Bo3ayxa npH gaBieHun 1 6ap ut =20°C u
C)KMMAaeT €ro /0 JaBiieHus 5 oap. OnpenenuTh TEOPETUUECKYI0 MOIIHOCTh Ha
MPUBOJT KOMIIPECCOpa MPHU MOJUTPOIHOM cxaTuu (n = 1,25).

24 . M300pa3uTh CTAIIMOHAPHYIO KAPTUHY U30TEPMUUYECKUX JIMHUI B MONEPEUHOM U
MPOJIOJIBHBIX CEUEHUAX HUIMHIPUYECKON TPpyObl IPU HarpeBe €€ U3HYyTPH.

25.1300pa3uth rpaduyecku TPAaeKTOPUU CBOOOJHOIO JIBXKEHHUS BO3AyXa OKOJIO
MOBEPXHOCTH HArpeThIX TOPU3OHTAIBHON U BEPTUKAIIBHON TPYO.

26.0npenenuTs KO3PGUIHUEHT TeTIO0TJAYN C TOBEPXHOCTH BEPTHUKATBLHON TPYObI
nuametrpom 0.015 M, anuHOM 3 M, e€ciu TEmIoNpoBOAHOCTH Bozayxa (.02
Bt/M/K, a unciio Nu = 175.

27.BeiBecTi dopmyiny s pacuéra KOJIMYecTBa CTYINEHeW Kommpeccopa Z 10
M3BECTHBIM: HayalbHOUW Temmeparype 7, CTENEeHH IMOBBIINICHUS JABICHUS s,
MOKA3aTeN0 MOJUTPOIBI CXKATUS 7 M MPEAesIbHONM BEIMYMHE pa3orpeBa rasa
AT.

28.PaccunTtarh 3HaUY€HHE MOKAa3aTessl MOJUTPONBI CXKATUS B KOMIIPECCOpE, €Cld
Hau. Temreparypa pasHa 20 °C, Hau. naBieHue 1 aTM, TeMmepaTypa pa3orpena
raza pasHa 75 K, nk =7,5.

29.Packpoiite aubdeperuuanbabIi onepatop V°t , ecin t = £ (X,y,2,7).

30.Packpoiite nuddepeHunatbHei omepatop V-t , ecin t = f (1,9,2,7).



Jaganus I KOHTPOJIS BJIATCHUM:

1. Onpenenuth MOJBENCHHYIO TEIJIOTY B IMPOIECCE, €CIM U3MEHEHHE BHYTpPEHHEU
sneprun 105 xJIx, a pabota pacmmpenus 200 k/[x.

2. OnpenenuTs SHTANBIHNIO B MPOLECCe, €ClM M3MEHEeHHe Temmeparypbl paBHO 40
rpaaycoB, MoauTponHas terioeMkocTs -1150 x/kr/K, a pacnonaraemas padora -
78 JIx/Kr.

3. Onpenenuts Tepmogunamuueckuit KIIJ[, ecnum noasenennas remiora 132 x/x, a
OTBeJICHHas TeroTa 95 kJ[x.

4. Onpenenuth MOABEACHHYIO TEIUIOTY, eciu TepmoauHamuyeckuii KIIJ[ 63%, a B

LUKJIe OTBOAUTCS 1225 JI’K TEIIOTHI.

[TocTpouTs 00001I€HHYIO pabouyto Auarpammy mukia Kapho.

[TocTpouTh 0000ILIEHHYIO TEIJIOBYIO AMarpaMMy Hukia Juzesns.

OnpenenuTs yIeabHYIO Ta30BYI0 NOCTOSAHHYIO Kuciopoa (O,).

OnpenenuTs TEIJIOBOM MOTOK C HAPYXHOM TMOBEPXHOCTH IMJIMHAPUYECKOTO

CTBOJIa opyausi, eciu kodpduuuent rtermnonpooaHoctu 50 Bt/M/K, rpaguent

TeMIiepaTypsl o HapyxHoi noBepxHocTH 10 K/M, BHyTpeHHUI quameTp CTBoJa

100 MM, TOJIIIIMHA CTCHKH & MM.

9. 3anucaTh ypaBHEHHE HECTAIIMOHAPHON TEIJIONPOBOAHOCTU JJii OJHOMEPHOIO
MOJIs TeMIIepaTyp.

10.HaiiTn TemmepaTypy Cpedbl, €CIu C HarpeToil CTEHKH IUIOMAAbI0 5 KB.M H
temneparypoil 150 rpan.C, ecam B OKpyXkarollyr cpeay IMeperaeTcsl TEIIOBOU
notok 500 Bt npu ko3ddummente termmooraaun 20 Br/mY/K.

11.TTokazaTens monuTpomnsbl pacmupenus n = 1.23, atmocdepHoe nasinenue 99500
[la, n30BITOYHOE NaBlEHUE TOCIE H30XOPHOTO pacmupeHuss 120 mMm. Box. CT.
OnpenenuTs HavajlbHOE U30BITOYHOE [IABJICHHE B YCJIOBHUSX J1IaOOpaTOpHOM
paboTHI.

12. Huknosas padora nHexkotoporo JABC 1350 x/[x, noasenennas terora 2000 x/x.
Onpenenuts TepmoanHamuyeckuii KIT/1.

13.Hackonbko paboTa TMOPIIHEBOrO JBYXCTYINEHYATOIO KOMIIPECCOpa MEHbIIIEe
paboThl HKBHBAJIEHTHOIO OJHOCTYNEHYATOro KOMIpeccopa IMpU  CTENEHU
noBbillieHUs1 faBieHust 10, mokaszarene mnoautponsl cxkartus 1.1. JomycTtumoe
MOBBILLIEHUE TEMIIEPATYphl B MPOLIECCE CKATHUS B ABYXCTYIEHUYATOM KOMIIpECCOpe
200 rpaxg. C. PaGouee Teno — Bo3ayx. Hawanmbnoe paBnenuwe 100 klla,
temneparypa 20 rpaa. C.

14.Onpenenuts pacronaraéMyro paboTy HEKOTOPOTo MOJIUTPOIHOrO Mpolecca ¢ n =
1.3, ecniu pabora pacimupenus pasua 1.5 MJx.

15.KakoBa TemmepaTypa BO3[lyXa B IOMELIEHUU NpPHU MPOBEIECHUU 3aMEpPOB, E€CIH
nasnenne papHo 101 ITa, a yaeabHbii 06beM 500 M/Kr.

16.Ilpu mpoBeieHUM SKCHIEPUMEHTA TOJYYEHBI CIEAYIOIIHME JaHHBIE: MOJUTPOIA
cxarus 1.115, nHayanbHoe nasnenue 99 klla, HauansHag temneparypa 27 rpaa. C,
koHeyHoe pgaBienue 400 klla. Ompengenuth KOHEUHYHO Temneparypy. Kakosa
OyZeT Temneparypa, eciii CKaThe COBEPIINTh a1nadaTHO?

17.Yemy paBen tepmoaunamuueckuid KIIJI, ecnu noasenennas temnora 2050 k/xk, a
oTBejcHHas TermnoTa 950 kJ[x.

NSO
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18.Uemy paBHa yzaenbHas razoBas noctostHHas guokcuaa yriepona (CO,).

19.Kak w3menutcss miaoTHOCcTh azoTa (N;), ecau ero wm3zob0apHo HarpeTh Ha 20
rpagycoB?

20.KoappuuueHT TemiooTAaud € MOBEPXHOCTH BEPTUKAIBHOM TPYOBl TUaMETPOM
0.05 M, mmmHOt 1 M paBeH 25 Br/M*/K. Onpenenuts yuciao Nu, eciu
TeIIONPOBOIHOCTH Bo3ayxa 0.025 Bt/m/K.

21. JIns  ycmoBuii  nmabGopatopHoit  paGoTbl  Ne3  paccuuTaTh = TEpPMHUUYECKOE
COMPOTHUBJICHUE UWIMHAPUYECKOIO CJIOS HCHbITyeMoro Marepuana. CpaBHUTH
MOJIYYeHHOE 3HAUYE€HHE C TEPMHUUYECKUM COIMPOTUBIICHUEM IUIOCKOTO CJIOSI  TOM
K€ TOJIIHMHBI.

22 Iloctpouth rpaguk paavabHOTO paclpelesieHuss TeMIepaTypbl B  CIOe
HCIIBITYEMOTO MaTepuaa 1o JaHHBIM Ja0opaTopHOUl paboThl Ne3.

23.KakoBa pAo/KHA OBITH TOJIIMHA CJIOS HW3OJSAIMH, HaJOKEHHas Ha Tpyoy
auamerpoM 30 MM, 4YTOOBI TEIJIOBBIE TMOTOKM B OKpPYXAIOUIyl0 Cpeay ObLIn
MakcuMalibHbl 7 (Ay; =0,2 B1/(M K); o =10 B1/(M2 K)).

24.OnpenenuTe Moka3aTellb CTENEHH B YpaBHEHUHU (DYHKIIMOHAIBHOM CBSI3H MEXIY
KO3 (PUIIMEHTOM TEIIOOTAaYd M KHHEMAaTHYeCKOW BA3KOCTbIO (A1 yCIOBUM
nabopatopHoil paboThl Ned).

25.Haiitu  TemmepaTypy aOCOJIIOTHO YEpHOro Tera, VHTErPaJIbHbIA TOTOK
U3JIy4E€HUS] KOTOPOTO PABEH MOTOKY M3JIYUYEHHUs UCIIBITYEMOTro (CEporo) Tena.

26.HaifTu mOTOK W3JIy4eHHs] a0COJIIOTHO YEpHOTO Teja, TeMIiliepaTypa KOTOPOTro
paBHa TeMIepaType UCHBITYEMOTO Tela.

27.Jlns ucnbITyeMoro Tena HaWTH KO3()(UIUMEHT TEeIIOOTAaYd HU3JTyYeHUEM U
3¢ pexTuBHBIN KO3PHUIUEHT TEIIO0TIAUH.

28.0npenenuth BenuuuHy Qi1 sl ciiydyas, KOTJla MCIBITYEMOE TEJIO MOMEIIEHO B
HWIMHAPUYECKUNA KOXKYX BHYTpeHHUM quamerpoM S50 mm. IIpu 3TOM cuuTath, 4TO
KOHBEKTHBHAsl COCTaBJISIONIAs TEIJIOBOIO IOTOKAa OCTAE€TCsl HEU3MEHHOM, a
CTeNeHb YEPHOTHI MOBEPXHOCTHU KOXKYyXa TakKas ke, KaK y UCIIBITYEMOro Tea.

29.Kak OyzneT BBITJIAIETh Ha Tpaduke CIEKTp U3TyuyeHUs aOCOJIIOTHO YEPHOIo Tela
MIpY TOM K€ TemIeparype?

30.Uemy paBHBbl KO3(p(UIHEHTH MOTJIOMICHUS, OTPAKEHUS W MPONMYCKaHUS Jis
UCIIBITYEMOTO Tena?
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