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JIucr cornacoBanus pabotei nporpaMmbl y4eOHON AHCIHILIHHE]

Pabouas nporpamma yueOHOM IUCUMIITHHBI (MOaYs) « TepMoIMHAMHUKA M TeTUIoNepeayay. — 37 ¢.
Pabouas nporpamma yueOHOH aucuunnuabi (Moayng) «TepMoaMHaMHKa M TerUionepeaadar
paspaborana ¢ yderom ®I'OC BO: O®epepanbvHbif rocyJapcTBeHHBIH 00pa3oBaTeNbHBIN CTaHIapT
BeICLIEro oOpa3oBaHHA — crenuanuteT no crnenmansHocTH 23.05.03 IMoasuxkHOH cocTaR Kene3HbIX

JIOpOT. YTBEPKJICHHBIH mnpHKazoM MuHucTepcTBa obpazoaHus W Haykd Poccmiickoit ®enepanun ot
27.03.2018 . Ne 215.

COCTABMUTEIIU:

A-p. TexH. Hayk, npod. kadeapw! «/IBurarenu BuyrpenHero cropanus» Kupees A.H..
cTapHinii npenoaasarenb kadeaps! «/{puratenn BHyTpenHero cropanusi» Kosryn A.C..
KaHJ. TEXH. HayK, Aol. Kadeapsl «/IBurarenn BHyTpeHHEro cropanus» Jlanuiaeidenko AA.

Pabouas nporpamMma IMCIMIUIMHBI YTBEPK/ICHA HA 3ace/laHuM Kadenps! «/IBuraresn BHYTpeH-
HEro CropaHush

« _42» ©OM 2023r., npotokon Ne &

3aBenyromuid kadepoi ) A.A JlaHuTeHYeHKO
[TepeyTrBepicieHa: « » -~ 20 r., mporoxkon Ne
Cornacosana (s obecneyuBarole Kageapso): beikaopos B.B.

PexomenoBana Ha 3acelaHuH }"ICﬁHO'MeTOHHqCC KOH KOMHCCHH HHCTHTYTA TpaHCIopTa H J10-
I'HCTHKH

« 14 » 0 Y 202)r., nporokon No &

IIpencenarens yueOHO-METOAMUECKOH KOMHCCHH HHCTHTYTA M E.M.UBaHoBa
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© Kupees A.H., Koryn A.C.,
Jlanuneiiuenxo A.A., 2023 rox
© ®OI'bOY BO «JIT'Y uMm. B. JTIAJISI», 2023 roxa



CTpyKTypa u coepkaHue TUCHHUIIMHBI

1. e 1 3a1a4M JMCUMILVIMHBI, €e MeCTO B y4eOHOM Ipouecce

Ilenpro n3yyeHus QUCUHUIUIMHBI — U3YYEHHE 3aKOHOB U METOJIOB IIOJIy4YEHMs], Ipe-
oOpakeHus, epeiayul U UCMOIb30BaHUS TEIJIOBOM 3HEPruu (TEIUIOTh) B TEIJIOMEXaHHU-
YeCKUX arperarax (TEIUIOBbIX MallMHAX, ABUTATEISAX TEXHOJIOTMUYECKOTO 000pyI0BaHus,
afnrmapartax U yCTpOWCTBax) U UX CUCTEMaX.

3ajauu JUCHMIUIMHBI — (popMHpOBaHUE Oaraka 3HaHUI, KOTOpbIE O3BOJIAT Oyay-
HIEMY CIIEHHUAIUCTY MPABUIBHO BBITOIHATH TEIUIOTEXHUYECKUE PACUYETHI, ITOBBIIATH Ka-
4eCcTBO U 3(PPEKTUBHOCTh padOThI TEIJIOMEXAaHUUYECKUX arperaroB U TEXHOJIOIMUYECKOTO
000py1I0BaHUS, HOBBIX TEXHOJIOTHYECKUX MPOIIECCOB.

2. Mecto qucuumiunbl B cTpykrype OIIOII BO. TpedoBanus k pe3yjbraTam
OCBOCHMS COAEPKAHUA AMCUHUILIMHBI

Jucuunnuna « TepMoarHaMuKa U TEIUIONEPEIayay BXOJUT B 005A3aTENIbHYIO YaCTh
MOAYJS IPO(hEeCCHOHATBHBIX JUCIUIUIMH.

OcHoBbIBaeTcss Ha 0a3e AUCHUIUIMH: (u3uka, matemaTuka. Conaep:kaHUE AHMCIH-
IUTMHBI CITY’)KUT OCHOBOM JUIsl U3y4eHUs NPOPECCUOHANBHBIX quciuIuiiH U BKP.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHUS COJEPKAHUSA TUCIUIITTHHBI

IIK-3. Cnocoben
OpraHU30BBIBAThH
MIPOCKTUPOBAHHUE
U TIOCJIEYIOIINE
SKCIITyaTaluoo |
0o0cy>)KHBaHUE
MOJIBHXKHOTO  CO-
craBa, O00OCHO-
BBIBaTh CTPYKTY-
py  ympaBlieHUs
JKCIUTyaTauen
MOJIBUKHOTO  CO-
cTaBa

[1K-3.3. Bnageer ocHOBaMH pacueTa
U TPOEKTUPOBAHUSA JJIEMEHTOB W
YCTPOMCTB C UCHOIB30BAHUEM METO-
OB pacyeTa JeTajied MalluH U OcC-
HOB KOHCTPYHUPOBAHHUS, CIOCOOCH
PUMEHATh  COBPEMEHHBIE  IIPO-
IpaMMHBIE CPE/ICTBA AJIS Pa3paboTKy
MPOEKTHO-KOHCTPYKTOPCKOM U TeX-
HOJIOTMYECKOM TOKYMEHTAllNH;

3HATh. OCHOBHBIC IIOJIOKEHUS W METOJIbI
TCPMOANHAMUKHU H TCHJIOO6M€Ha; METOAbI
NOJIYYCHHUST B TIpeoOpa3oBaHus, Nepeaadn u
HUCIIOJIB30BaHUs TCIIJIOTBI B TCIINIOMCXAHU-
YECKHX arperarax, TEIUIOBBIX MallHMHAX U
ABUTATCIIAX, B TCXHOJOIMYCCKHUX IIPOLCC-
cax JIBUTaTeleCTPOEHUS, aBTOMOOHIECTpPO-
CHHUA, JIOKOMOTHUBOCTPOCHMA, JIUTEUHOTO
MPOU3BOJCTBA, MEXaHHMYECKOH 00paboTKu
MCTAJUIOB U IIp.; METOJbI pacucTa TCpMOIU-
HAMHYECKHX W TEIUIOBBIX IMPOIIECCOB, BO3-
HUKAOMUX B TCINIOMEXAaHWYCCKUX arpera-
TaxX (TEIUIOBBIX MAIIMHAX, TBUTATENSAX, TeX-
HOJIOTHYECKOM OOOPYJIOBaHHWH W TIP.) TIPO-
IIECCOB CYIIKH, BHITEKAHUS, IPOCCETUPOBa-
HUsI, HaTHETaHue Ta3a (mapa) u mp.;

YMETh: OMpEeNessTh MapaMeTphl pabodyero
COCTOsHHUA TeEJjla TCIJIOBBIX MallIMH, JABUI'A-
TeJel, anmapaToB; MPOBOIUTH TEPMOJIMHA-
MHUYECKUN aHaInu3 IIUKJIOB TCIUIOBBIX Ma-
IIMH, TEXHOJOTHYECKOT0 000pYI0BaHUS;
BJIaZICTh HABBIKAMH: aHajinu3a W pacucTa
TEPMOAMHAMHYECKUX W TEIJIOBBIX IpOIec-
COB B TCIJIOBBIX JIBUTATCIAX, arperarax,
TEXHOJOTHYECKOM 00OPYIOBaHUH U MPUOO-
pax.

4. CTpyKTypa " cojiepKaHue TUCUMILTHHbI
4.1. O0bemM yueOHOM JUCHMIUIMHBI U BUAbl Y4e0HOI padoThl

O0bem yacoB (3a4. ef1.)

Bu yueonoii padorsi Ounas gopma 3aounas ¢popma
Oo0umas yueOHasi HArpy3Ka (Bcero) 108 108
(3 3a4. em) (3 3a4. en)
Oo0s13aTe/IbHASI AyINTOPHAsI YueOHAasi HATPY3Ka (BCero) 51 10




B TOM YHUC(CJIC:

Jlexuun 34 6

CeMuHapCKUE 3aHATHS - -

HpaKTI/I‘IeCKI/IC 3aHATUA

JlaGopaTopHsie pabOTHI 17 4

KypcoBast pabota (KypcoBO#l POEKT) - -

Jpyrue GopMbl U METOMBI OpraHU3aIMi 00pa30BATEIBHOTO MPO- - -
necca (pacuemuo-epaguueckue pabomvl, Spynnosvie OUCKYCCUl,
ponesvie ucpvl, MpeHuHe, KOMNbIOMEPHblE CUMYIAYUU, UHMEPAK-
MUBHbLE TEKYUU, CEMUHAPDI, AHATU3 OEL0BbIX CUMYAYULL U M.N.)

CamocTosiTesibHAsI padoTa cTyAeHTa (Bcero) 57 98

®opMa aTTeCTallun 3a4CT 3a4CT

4.2. Conep:xaHue pa3iesioB TUCIUNINHBI
Tema 1. McxoaHble MOJMIOXKEHHUS TEXHUYECKOW TepMmoanHaMmuku: 1. [Ipeamer u
MeTobl. 2. OCHOBHBIE NOHATHUSA U onipeneneHus. 3. [lapametpsl cocTosiHusA. 4. Y paBHEHHS
coctosiHug ra3oB. 5. PaGora u Temora B TEPMOJAMHAMUYECKOM IPOIIECCE.
6.TemnoemkocTs. 7. ['a30BbIe cMmecH.

Tema 2. OcHoBHBIEC 3aKOHBI TepMOoauHAMUKH: 1. TlepBblif 3aKOH TEPMOJIMHAMHUKHU.
2. Bropoit 3akon TepmoguHamuku. 3.1{uxnsr Kapno. 4. MatemaTudeckoe BbIpaKeHUE
BTOPOI'0 3aKOHA TEPMOJUHAMUKHU. 5. VI3MEHEHUE S3HTPOIINU B U30JIMPOBAHHOW TEPMOIM-
HaMUYecKkou cucreMe. 6. MakcumanbHas pabora (9kceprusi). 7. OCHOBHbIE TEPMOJIUHA-
MHYECKHUE TTPOLECCHI.

Tema 3. CBoiicTBa 1 mpoiiecchl peanbHbIX ra3oB. 1. O6mue cBoiicTa. 2. CBoiicTBa
U TIPOIIECChI BOABI M BOJHOTO Mmapa. CBOWCTBA M MPOIECCHI BiIaKHOTO Bo3ayxa. h-d auma-
rpaMmMa BJIa)KHOTO BO3AyXa.

Tema 4. Tepmoaunamuka notoka. 1. IlepBbiii 3aKOH TEPMOJIMHAMMKH JJI1 TOTOKA
raza. 2. Mcreuenue ra3oB u mapos. 3.J[poccenmpoBanue ra3oB u mnapos. 4. Harneranus
ra3oB U I1apOB.

Tema 5. [{ukael TEmIOCHIOBBIX ycTaHOBOK. 1.Ilukibl gBurareneii BHyTpEHHETO
cropanus. 2. [{ukibl ra3oBbix TypOuH. 3. [[UKIIbI MAPOCUIIOBBIX YCTAaHOBOK.

4. UKl XOJIOAUIIBHBIX YCTAaHOBOK M TEIUJIOBBIX HACOCOB. Te€pMOJMHAMHYECKHE U TET-
JIOBBIE MIPOIIECCHI B TEXHOJOTUUECKUX MaIlTMHAX U 000PY/I0BaHUU.
4.3. Jleknuu

Ne ni/m Ha3Banue TemMbl O0BeM yacoB

Qunas gopma 3aounas gopma

HcxonHble TONOXKEHUS] TEXHUYECKOW TEPMOMHAMUKH:
[Ipenmer u Metonpl. OCHOBHBIE TIOHATHUS M OIPEACICHUSI.
1 [TapameTpsl cocTosiHMS. YPaBHEHHS COCTOSIHMSI Ta30B. 7 1
Pabora u Temiora B TEpMOJUHAMHUYECKOM IpOIECCe.
TemnoemkocTs. I"a30BbIe cMecH

OcCHOBHBIE 3aKOHBI TepMOAUHAMUKHU: llepBBId 3aKoH
TEpPMOJMHAMMKHU. BTOpO# 3aKOH TepMoaWHaMHUKH. [luk-
ne1 KapHo. MaremaTtuieckoe BbIpakKe€HHE BTOPOTO 3aKOHA
2 TepMOJAUHAMUKHU. V3MEHEeHHe 3HTPONUU B H30JIUPOBAH- 7 2
HOIl TepMOJIMHAMUYECKON cucTteMe. MakcumanbHas pa-
6ora (3xceprus). OCHOBHBIE TEPMOIMHAMHYECCKUE IIPO-
LIECCHI.

CpoiicTBa W mpolecchl peainbHbIX ra3zoB. OOmue CBOH-
crBa. CBoiicTBa M IpOLECCHl BOABI M BOJHOIO IIapa.
CBoiicTBa M IPOLECCH BIAXHOTO Bo3ayxa. h-d muarpam-
Ma BJIQJKHOT'O BO3JyXa.




TepMmoauHamuka noToka. [lepBbIil 3aKOH TEpMOAMHAMU-
KM U1 TOTOKa ras3a. Mcreuenue razos u napos. J[pocce- 7
JMPOBAHME ra30B U NapoB. Harnetanus ra3os U napos.

LIMKIBl TEMIOCHIIOBBIX yCTaHOBOK. LIMKibl aBurareneit
BHYTpPEHHETO cropanus. L{uKiel ra3oBbIX TypOuH. L{nKItb!
HapOCHJIOBBIX YCTaHOBOK. L{MKIJIBI XOJIOANIBHBIX YCTAHO-
BOK M TEMJIOCHIOBBIX HAcOCOB. TepMOIMHAMHYECKHE H
TETJIOBBIC TPOLECCHl B TEXHOJOTHYECKUX MalIMHAX M
000pyIOBaHUHL.

Hroro: 34

4.4, [IpakTuyeckne (CeMUHAPCKHUE) 3aHITHSA
He npenycMOTpeHbI y4eOHBIM MJIaHOM
4.5. JlabopaTopHbie paGoThI

n/n

Ha3Banue Tembl

O0neM yacoB

Ounas 3aouHnas
¢opma dopma

Omnpenenenrne 00beMHON H300apHON TETNTIOEMKOCTH BO3/IyXa

1,7

HccnenoBanne TepMOIMHAMIYECKHX MTPOIIECCOB HCATLHOTO ra3a

1,7

OmnpexeseHne TEIIOEMKOCTH BELIECTB IPU Pa3INIHON TeMIepaType

1,7

I/I3MepCHI/IC JAaBJICHUA MAHOMCTPAaMH pa3JINYHbIX TUIIOB

17

Omnpenenenne ko3 punrenHTa TEI00TIa9M OT TOBEPXHOCTH MIHHIPA
K BO3/J[yXY B YCJIOBHSIX CBOOOIHOM KOHBEKIIUU

17

HccnenoBanne paboThl TEMIIOOOMEHHOTO amnmapara MpH napauiellbHOM
TOKE U MPOTUBOTOKE

1,7

I/ICCJ'IGI[OBaHHe oco0eHHOoCTElH JIYYUCTOIO TEII000MEHA MCIKAY TBEP-
JAbIMH TCJIaMH

1,7

Onpenenenne k03 duireHTa TeIIONPOBOHOCTH TEILIOM30 IS ITHOHHBIX
MaTepHaioB METOIOM ILUIACTHHBI

17

Onpenenenue KodQPUINEHTA TEIUIOOTAAYH METOIOM PETYIISIPHOTO Tell-
JIOBOI'O PEeXKUMA

1,7

10.

HccnenoBanue paboThl BOIO-BO3AYIIHOTO TEIFIOOOMEHHOTO arnapara
MpY CBOOOHOM U BBIHYKJICHHOM JIBIDKEHHH BO3JIyXa.

17

11.

Hroro:

17

4.6. CamocTosiTeibHasi padoTa CTYJIeHTOB

Ne n/mm

Ha3Banue Tembl Bux CPC

O0BeM yacoB

Ma

Ounas ¢op- | 3aounas ¢popma

N3yueHue NeKIUOHHBIX TEM Wzyuenue nekuuit

19

40

AHanu3 TepMOJIMHAMUYECKHUX Nzyuenue nekuuii
IIUKJIOB

18

18

Pacuyer TerurooOMeHHMKA Wzyuenue nekuuit

20

40

HUTOI'O:

57

98

4.7. KypcoBbie pa6oTsl/mpoekThbl. He nmpegycMoTpeHO yaeOHbBIM TTaHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOTUU

B Iponccce 06yquI/1>1 I JOCTUKCHHUA TUIAHUPYCMBIX PC3YJIbTATOB OCBOCHHA OUC-

IMUIIIMHBI UCTIOJIB3YIOTCA CIICAYIOIINC O6paBOBaTCJIBHBIC TCXHOJIOTHUH.

® TPAJULIMOHHBIE OOBSICHUTENBHO-UIUIIOCTPATUBHBIE TEXHOJIOTHH, KOTOpbIE obecre-
YHMBAIOT JOCTYMHOCTh y4eOHOrO Marepuana JJisi OOJBIIMHCTBA CTYJEHTOB, CUCTEMHOCTD,
OTpabOTaHHOCTh OPTaHU3ALMOHHBIX (DOPM U MPUBBIUYHBIX METOJIOB, OTHOCUTEIFHO MaJble
3arparsl BPEMEHY;




¢ H()OPMAITMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHS, B TOM YHCIIE BU3yaJIM3aIlus,
CO3J/IaHUE AJIEKTPOHHBIX YUEOHBIX MAaTEPUAJIOB;

® JCIOJIb30BAaHUE AIIEKTPOHHBIX 00pa30BaTEIILHBIX PECYPCOB MPU MOJATOTOBKE K JICK-
UM, IPAKTUYECKUM U JIAOOPATOPHBIM 3aHITHSIM;

® TEXHOJIOTHS MPOOJIEMHOTO 00yUEHHS, B TOM YHUCIIE B paMKax paz0oopa mpoOIeMHBIX
CUTYALIN;

® TEXHOJIOTHS Pa3BUBAIOIIETO OOYUYCHHSI, B TOM YHCJIC TIOCTAHOBKA U PEIICHUE 33134
OT MEHEE CIIOKHBIX K 00JIee CIIOKHBIM, Pa3BUBAIOITUX KOMITETEHIIUU CTYICHTOB.

B pamkax nmepeunciieHHbIX TEXHOJOTHI OCHOBHBIMUA METOJAaMH OOYyUEHUS SIBIISIOTCS:

pa60Ta B KOMaHZAC, CAMOCTOATCIIbHAaA pa60Ta; HpO6JIeMHO€ O6Y“ICHH€.

6. @opMBbI KOHTPOJISI 0CBOEHHS TN CHUILTHHBI

Texy1iast aTTecTaius CTyJEHTOB MPOU3BOAUTCS B JUCKPETHBIE BPEMEHHBIE HHTEP-
BaJIbl JICKTOPOM U TperojaBaTeieM, BeAyIUM JIa0opaTopHbIe padOThl U MPAKTUYECKUE
3aHATHUS IO TUCHUILIIMHE B CeAYIOMUX hopmax:

TECTUPOBaHUE, OMPOC, 3a7a4H,;

¢ KOHTPOJIbHBIE PA0OTHI,

e 32IIIUTA JJAOOPATOPHBIX Pa0OT.

@DoHBI OIICHOYHBIX CPEJCTB, BKIIOYAIOIINE TUIIOBBIC 3a/1aHMs, KOHTPOJIbHBIE pa-
OOTBI, TECTHI U METOABI KOHTPOJISI, TIO3BOJISIFOIINE OIICHUTh PE3yIbTaThl TEKYIIEH U Mpo-
MEXKYTOUHOM aTTecTarui 00ydJarouuxcs Mo JaHHON JAUCHHUIUIMHE, TIOMEIIAI0TCS B TPH-
JOXKEHUH K pabodeil mporpamMMe B coOTBETCTBHUH ¢ «llomoxeHneM o QOoHIE OIEHOYHBIX
CPEICTBY.

[IpomexxyTouHast aTTeCTaIMs 10 PE3yIbTaTaM OCBOCHUS TUCIUTIIMHBI TPOXOIUT B
(dbopMe MMCHbMEHHOTO 3aueTa (BKJIIOYaeT B ce0si OTBET Ha TEOPETHUUECKHE BOIPOCH U pe-
IICHUE 3a/a4) JMO0O B COUYETAHWUU PA3IUYHBIX (HOpM (KOMIBIOTEPHOTO TECTHPOBAHUSA,
pemenus 3ana4). CTyIeHTbI, BEINOJHUBIINE 75% TEKYIIUX U KOHTPOJIBHBIX MEpPOTpPHSI-
TUW Ha «OTJIMYHOY», a OCTaJIbHBIE 25 % Ha «XOpOII0», UMEIOT MPaBO Ha MOJYYCHHE UTO-
TOBOM OTJIMYHOW OLIEHKH.

B sk3amMeHaIMOHHYI0 BEJOMOCTh M 3a4€THYIO KHIDKKY BBICTABIISIOTCSI OLEHKU TI0
1IKaJie, MPUBEJICHHOMN B Ta0JIUIIE.

XapaKTepI/ICTI/IKa 3HaHUW MIPCAMETA U OTBETOB 3ayeTsl

CryneHT T1y0OKO U B MTOJIHOM 00beMe BIa/IeeT MPOrpaMMHBIM MaTtepraiioM. [ paMoTHO, ncyep-
TIBIBAIOIIE M JIOTUYHO €r0 M3jaraeT B YCTHOM Wiu muchMeHHOU (opme. [Ipu sTOM 3HAET peko-
MEHI0BaHHYIO JINTEPATYPY, IPOSIBISIET TBOPUECKHUHN MMOJX0/I B OTBETaX Ha BONPOCHI U MPABUIIb-
HO OOOCHOBBIBAET MPUHSATHIE PEIICHUS, XOPOIIO BIIAJCET YMEHUSIMU U HABBIKAMU TPU BBIMOJ-
HEHUU NPAKTUYECKUX 3aJ1ay.

CryneHT 3HaeT IporpaMMHBIA MaTeprall, TPaMOTHO U IO CYTH M3JIaraeT €ro B YCTHON WMITH MMHCH-
MeHHOU (hopMe, OMyCKasi He3HAYNTEIbHbIE HETOYHOCTH B YTBEPXKIACHHUSAX, TPAKTOBKAX, OMPENe- | 3a4TEHO
JICHUSIX M KaTeTOPUSX WIM HE3HAYUTEIBHOE KOJIMYECTBO omuOoK. [Ipn 3ToM Biageer HEOOX0mH-
MBIMH YMEHUSIMU U HaBBIKAMHU MPU BBHIMOJHEHUH MPAKTUYECKUX 3a71a4.

CTy,I[eHT 3HAET TOJBKO OCHOBHOH HpOFpaMMHLIﬁ Marepuall, 10myCcKacT HECTOYHOCTHU, HEAOCTATOY-
HO YCTKHUC q)OpMy.HI/IpOBKI/I, HCIIOCJICAOBATCIIBHOCTh B OTBETaX, M3JlaracMbIX B yCTHOfI WU ITHUCh-
MCHHOM Q)opMe. HpI/I OTOM HEAOCTATOYHO BJIAJCCT YMCHUSAMU MW HaABbIKaMU IIPU BBINIOJIHCHHUU
MPAKTUYCCKUX 3aaa4. ﬂOHYCKaCT a0 30% omubOK B U3JIaracMbBIX OTBETaX.

CTy,I[eHT HE 3HACT 3HAYUTCIILHON 4acTH MporpaMMHOIo Marcpuala. HpI/I OTOM AO0IYCKACT MpPUH- | HC 3a4YTCHO
MUIINAJIbHBIC OIIMOKU B I0Ka3aTCIbCTBax, B TPAKTOBKE TMOHATHUH 1 KaTeFOpHﬁ, MPOABJIACT HU3KYIO
KYJIBTYPY 3HaHPII>1, HE BJIaACCT OCHOBHBIMHU YMCHUSAMU U HABBIKAMU IIPH BBIIIOJHCHUHN ITPAKTHUYC-
CKHX 3aJa4. CTy,I[eHT OTKa3bIBACTCA OT OTBCTOB HA JOIMOJHUTCIbHBIC BOIIPOCHI.




/. Y4eOHO-MeTOAUYECKOe M NPOrpaMMHO-MHGOPMAIMOHHOE obOecneyeHue
TUCHUTTHHBI:
a) OCHOBHAsI JIUTepaTypa:

1. KynukoB FO. A. Temnonepenaya: yueonuk / FO. A. Kynukos.- Jlyranck:, U3-Bo
Hoynunx, 2018. — 142 c.

2. KynukoB FO. A. TeopeTnueckue OCHOBBI TEPMOJAMHAMHUKU U TEINIOMACCOOOMEHa:
yuebnuk / 0. A. Kymukos.- Jlyranck: U3a-so «Hoymunx», 2015. — 360 c. ISBN
978-966-8827-93-0.

3. KymukoB FO.A. TeopeTudyecknue OCHOBBI TeIIoMaccooOMeHa: YUeOHUK/
FO.A Kynukos. — Jlyranck: U3a-so «Hoymumx», 2014. — 235¢c. ISBN 978-966-
8827-85-3.

4. Cropueyc 10.B. Tepmonunamuka [DIeKTpOHHBIA pecypc]: ydueOHoe mocobue /
Cropueyc 1O. B., Kosryn A. C.; - Jlyranck: uzn-so JII'Y um. B. lans, 2015. — 93
c. : Tabu. 2. wi. 34. 6ubnuorpad. Hazs. 17.

0) JOMOJIHUTEIbHAS JIUTEepPaTypa:

5. Kynmukos [0.A., Axuno A.I'.,l'onuapoB A.B., Beikagopo B.B. OpoOuos T.A.
(mox pen. mpod., ntH, Kynukosa F0.A.) KomnakTHbIe TEIIIOOOMEHHUKH U3 TTYYKOB
TpyO C BHHTOBBIM OpeOpEeHHEM ISl TPAHCHOPTHBIX MamuH. MoHorpadwus.- Jly-
raick: M3a-Bo «»DnroH-2», 2011. —201c. ISBN 978-617-563-105-8.

6. KynmukoB FO.A. Teoperuueckre OCHOBBI Teruionepeaaun. YueOHoe nmocodue Jly-
ranck: M3marensctBo BHY um. B.[lans, 2005.-116 c.

7. KynukoB FO.A. TeopeTuueckre OCHOBBI TEPMOJIMHAMUKHU. Y4eOHoe rmocodue Jly-
rauck: M3garenscTtBo «9aTOH- 2%, 2005.-208 c.

8. Kymukos 1O. A., beikamopos B.B., KotnoB A.C., Axunmo A.I'., 'puOuHIYEHKO
M.B., 'onuapoB A.B., Tomaunnckuii FO.H., [TeixTsa B.A., BepxoBogoB A.A. (11ox
pen. ipod., 1.17.H, Kynukosa FO.A.) TemiosHepreTudeckue CUCTEMbI TPAHCIIOPT-
HBbIX MaluH: MoHorpadus/ -Jlyranck: U3n-so «2nron- 2», 2009. — 365 c. ISBN
978-617-563-012-0.

9. Kupumnun B.A., Texnudeckas TepMoanHaMuKa: yaeOHUK ais By3oB / B.A. Ku-
puiiuH, B.B. Cerues, A.E. llelinamun - M. : U3narensckuii jom MOU, 2017. -
502 c. - ISBN 978-5-383-00939-0 - Tekcr : snexrponnsiii / 9bC "KoHcynpTaHT
cTyAeHTa":[caiT].

-URL.: http://www.studentlibrary.ru/book/ISBN9785383009390.htmi
10.AnexcanmpoB A.A., TepMoauHAMHYECKHUE OCHOBBI ITUKIIOB TEIJIOIHEPTETHUCCKUX

YCTaHOBOK: y4eOHOe mocoOue s By30B / AnekcanapoB A.A. - M. : WUznarens-

ckuii ;oM MOU, 2017. - ISBN 978-5-383-01110-2 - TekcT : anmexkrponsslii // IbC

"KoncynpTanT ctygenrta":[cait].

-URL: http://www.studentlibrary.ru/book/ISBN9785383011102.html

11.Mupam A.O., Texuuueckas TepmoanHamuka. Termmomaccooomer / A.O. Mupawm,
B.A. IlaBnenko - M. : U3narensctBo ACB, 2017. - 352 c¢. - ISBN 978-5-93093-
841-8 - Texkcr : anekrponnslii / OBC "Koncynbrant crygenra: [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785930938418.html

12. TennooOMeHHbIEC anmapaTbl 1 CUCTEMbl OXJIAXKECHUS Ta30TYPOUHHBIX U KOMOWHHU-
POBaHHBIX YCTAHOBOK [ DJIEKTPOHHBIN pecypc]: Yueonuk mis By30B / B.JI. iBaHoB,
A.WN. Jleontwes, 3.JI. Manymud, M.W. Ocunos; [Tox pea. A.W. Jleonthena - M. :
M3pnatensctBo MI'TY wum. H. 3. baymana, 2003. Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN570382138.html

13. Ucaer C.U., Teopus temiomaccooOMeHa : yueOHuk jyis By3oB / C.W. Vcaes u np.;
nox pen. A.W. JleonteeBa - M. : U3narensctBo MI'TY um. H. O. baymana, 2018. -
462 c. - ISBN 978-5-7038-4527-1 - Tekct : snextponHslii / DbC "KoHcynabTant
cTyaeHTa":[caiT].


http://www.studentlibrary.ru/book/ISBN570382138.html

- URL : http://www.studentlibrary.ru/book/ISBN9785703845271.html

14. BanyeBa E.Il., OcoOeHHOCTH THUAPOAMHAMUKH M TEIUIOOOMEHAa IMpH TEYECHUU B
MUKpOKaHaJIbHBIX TexHuueckux yctporctBax / E.Il. Banyesa, A.b. I'apsieB, A.B.
Kanmenko - M.: U3narensckuii njom MDU, 2016. - 88 ¢. - ISBN 978-5-383-01068-
6 - Tekct: snexkrponusii / OBC "Koncymerant crymenta": [cahT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785383010686.htmi

15. T'opbaue M.B., TemmmomaccooOMeH: yaeOHoe mocobue / ['opbaueB M.B. - Hoso-
cubupck: M3a-so HI'TY, 2015. - 443 c. (Cepus "Yuebonuku HI'TY") - ISBN 978-
5-7782-2803-0 - Tekcrt: anexkrpounsblii / DbC "KoncynbTanT crygenTa: [calt]. -
URL : http://www.studentlibrary.ru/book/ISBN9785778228030.html

16. KpaitnoB A.}O. OcHoBbl Temtonepenayu. Temnonepeaada yepes caoi BelecTsna :
yueb. mocobme.— Tomck: STT, 2016. — 48 c¢. https:/ftf.tsu.ru/wp-
content/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-Teploperedacha-cherez-
sloj-veshhestva.pdf

17. bapanos, B.M. b 241 Tepmoannamuka u temionepenaya: YuedHoe nocooue: 2-e
u3nanue, nepepadorannoe / B.M. bapanos, A.FO.KonbkoB. — Xabaposck: U3na-
teabcTtBO JIBI'YIIC, 2004. — 91 c. http://www.vixri.com/d2/Baranov%20-
%20Termodinamika%201%20Teploperedacha.pdf

B) METOIMYECKUE YKAZAHUS:

18.MeTonuueckue ykazaHusi K JaOOpaTOPHBIM 3aHATHUSIM 10 auctuiuiiae « Tepmoan-
HaMHKa W TeIulonepeada» s CTYJAEHTOB, 00yJaromuXcs Mo HalpaBJICHUIO TO/-
rotoBku 13.03.03 — DHepreTuyeckoe MaIIMHOCTPOCHHUE CIEHMaIbHOCTH “‘/[Bura-
Teau BHyTpeHHero cropanus’) / Cocrt.: FO.A . Kynukos, A.A.Jlanuneituenko. — Jly-
ranck: u3a-so JIHY um. B. [lans, 2019. — 93 c.

19.MeTonuueckue yka3aHUsl K BBINOJTHEHUIO MHIUBUAYAJIbHOTO 3aJaHHS IO JTHUCIH-
mrHe "TeopeTnyecknue OCHOBBI TEIUIOTEXHUKH' I CTYJIEHTOB BCEX CHELHUAIb-
Hoctelt / Coct.: H.I'. bannukos, B.A. Bonkos, FO.A.Kynukos, A.H.Kunmak, B.A.
Pri6anbuenko - Jlyranck: Uza-so BHY um. [ans, 2014.-25 c.

20.MeToauveckue yKka3aHHs K BBIIIOJHEHUIO JOMAIIHETo 3ananus «Pacuer temmnooo-
MEHHBIX anmapaTtoB» Mo AUCHUIUIMHE «OCHOBBI TEIUIOTEXHUKW» ISl CTYJIEHTOB
Bcex crnermanbHoctel / Coct.: FO.A . Kynukos, FO.A.Illmanes. - Jlyranck: U3a-Bo
BHY um. dans, 2013.-30c.

21 Metoandeckue yKazaHusl K MPAKTUYECKUM 3aHATUSAM 1o auciurummae «Ilpukian-
Has TEPMOJAMHAMUKA» JIJIsl CTYAEHTOB MHKEHEpHBIX crnenunanbHocten / Coct.: A.C
KoBtyH. — JIyranck: n3a-so JIHY um. B./[Jans, 2018. — 17c.

22 . Metoandeckue yKazaHHs K TMPAKTUYECKUM 3aHSATUSAM M0 auctuiuinae «Tepmosu-
HaMMKa U Terionepenayda» (s CTyJASHTOB, 00yUYarOIIUXCs 110 HAMpaBICHUIO TO/I-
rotoBku 13.03.03 — DHepreTudyeckoe MaIIMHOCTPOCHHUE CHENHaIbHOCTH “‘/[Bura-
tenu BHyTpeHHero cropanus’) / Coct.: FO.A . Kynukos, A.A.Jlanuneituenko. — Jly-
ranck: u3a-so JIHY um. B. lans, 2019. — 105 c.

23.MeTtoandeckue yka3zaHus K CaMOCTOATENbHOM paboTte mo aucturumnae « TepMoau-
HaMMKa U TeIionepeaadyay s CTyACHTOB MHXKEHEPHBIX crienuanbHocTel / CocT.:
A.C KoBtyH. — JIyranck: n3a-so JIHY um. B.[lans, 2019. — 24c.

B) UHTepHeT-pecypcesbi:
MunucrepctBo  oOpazoBaHusi u  Hayku  Poccuiickoit =~ denmepanmu  —
http://Mmuno6puayku.pd/
@enepanpHas ciayx0a 1o Haa3zopy B cdepe oOpa3oBaHHA W HAYKH —
http://obrnadzor.gov.ru/
MunucrepctBo oOpa3oBanusi U Hayku Jlyranckoir Haponnoit PecnyOnmku —
https://minobr.su


https://ftf.tsu.ru/wp-content/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-Teploperedacha-cherez-sloj-veshhestva.pdf
https://ftf.tsu.ru/wp-content/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-Teploperedacha-cherez-sloj-veshhestva.pdf
https://ftf.tsu.ru/wp-content/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-Teploperedacha-cherez-sloj-veshhestva.pdf
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/

[Topran denepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BATEIBHBIX CTAHIAPTOB BHICIIIETO
obpaszosanwms — http://fgosvo.ru

denepanbhblil mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

Nudopmarnmonnas cucrema «EquHoe OKHO jocTyna K oOpa3oBaTeIbHBIM pecyp-
cam» — http://window.edu.ru/

@denepanbHblii  HEHTp  MH(DOPMAIMOHHO-0OpPA30BaTENbHBIX  PECYPCOB  —
http://fcior.edu.ru/

DNeKTpOHHBIE OMOIMOTEYHBIE CUCTEMBI 1 PECYPChI

DNEeKTPOHHO-OMOIMOTEeYHAs cucrema «KoHCynbTaHT-CTyIEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DekTpoHHO-0MOMMoTeyHas cucreMa «StudMed.ru» —https://www.studmed.ru

NudopmarmorHsiil pecypc OMOIMOTEKH 00pa30BaTeIbHON OpraHU3aINH

Hayunas 6ubanorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MatepuajbHO-TeXHHYECKOE oOecnevyeHue TUCIIUNINHBI

JleK1IMOHHBIE 3aHATHS MPOBOJATCS B aKaJIEMUYECKUX ayTUTOPUSIX.

OcBoeHue MUCHUILIUHBI TPEnoiaraeT HCIOJIb30BaHUE aKaJIEeMUUECKUX ayTUTO-
pHUi, COOTBETCTBYIOIIUX JEHCTBYIONIUM CAaHUTAPHBIM U MPOTHUBOMOXKAPHBIM MTpaBUJIaM U
HOpMaM.

[IpakTrueckne 3aHATHS: TIPOBOJATCS C HUCIIOIH30BAHUEM Pa3qaTOYHOTO MaTepHha-
Ja, HATJISITHBIX MMOCOOMA, TEMOHCTPAIIMOHHBIX TUIakaToB. [Ipodee: KOMITIEKT 3JIEKTPOH-
HBIX Pa3JaTOYHBIX MaTepPHAJIOB BBIIACTCS CTYICHTAM B 3JIEKTPOHHOU (popme.

JlaGopatopusbie paboTsl: nadoparopus JIBC, ocHaieHHas crienuaiu3upoBaHHBIMU
naboparopubiMu creHgamu (Ctenn «Bceetun» ¢ JABC, crennbl ¢ ausensmu 5/12,
6UH12/14, 1412/14, 5114, crean CHATA, crenn «Motorpal», crenn ¢ JABC 44HS,5/11 ¢
BOJIHOBBIM OOMEHHMKOM JaBJIEHUS, HarjasgHoe mocooue napurarens 1TB3-117 u CIIIT,
nabopaTopHble cTeHnabl 1, 2, 3, 4 MmO TEIIOTEXHUKE, JIabopaToOpHOE KOHTPOJIHHO-
U3MepUTEILHOE 000PYI0BaHKE, HATIISAHBIC TTOCOOMS ), TUTAKAThI CO CXeMaMu JlabopaTop-
HBIX paboT, 1a0JI0HBI OTYETOB MO JJTAOOPATOPHBIM padoTaMm.

[Ipouee: pabodee MecTO TpenoaBaTessi, OCHAIEHHOE KOMIBIOTEPOM C JOCTYIIOM
B lHTEpHET (KOMIUJIEKT 3JIEKTPOHHBIX Pa3AaTOYHBIX MAaTEPUATIOB BBIJIAETCS CTYICHTAM B
AJIEKTPOHHOU (hopme).

[IporpammHoOe obOecrieyeHue:

dyHkiMoHaNbHOE Ha3Ha- | becrulatHoe mporpammHoe obecrie- C

CBUIKA
YeHHe YeHHe
OducHslif TakeT Libre Office 6.3.1 https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

OrnepanuoHHas cuctemMa UBUNTU 19.04

Bpayszep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com
TTOoYTOBBIA KIUCHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

daiin-MeHeKeP Far Manager http://www.farmanager.com/download.php



http://fgosvo.ru/
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http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
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http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php

ApxuBatop

7Zip

http://www.7-zip.org/

I'paduuecknii pegakTop

GIMP (GNU Image Manipulation
Program)

http://www.gimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penmaxtop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuonneriep

VLC

http://www.videolan.org/vic/

9. OueHo4YHbIE CPeCTBA MO0 JUCHHUILIMHE

IMacnopr

OLIEHOYHBIX CPEACTB MO Y4eOHOMH TNCIUIJINHE

«TepMoarHamMuKa U TEIUIONEpEaaYa»
[lepeyeHb KOMITETEHIINH (3JIEMEHTOB KOMIIETEHINH), (DOPMHUPYEMBIX B pe3yJbTaTe
OCBOCHHMSI Y4EOHOU JUCIUTIIIMHBI (MOIYJIS) I TPAKTUKH

Nupukaropel  go-

Ko kouTpomH- | dopmysmpoBKa CTIOKEHMH KoMmle- | KOHTPOIUpy€EMbIe Oransl Gop-
No . . | Tenmun (o pea- | PAsaCIBI (Tembl) | MUpOBaHUS
/1 pyeMon KOHTPOJIMPYCMOH M3 = _ | yueObHOU nucuumiu- | (cemectp u3y-
KOMIIETEHIINU KOMIIETEHIINU yemoun nucuun
[ITHHE HBI YEHUS)
Cnocoben opra- | [IK-3.3. Bmaneer | Tema 1. Hcxomnbie
HU30BBIBATh OCHOBaMU pacuera | MOJOXKECHHUSI  TEeXHU-
MPOEKTUPOBAHUE | U IPOEKTUPOBA- | YECKOW TEpMOAMHA-
U TOCIEAYIOIINE | HUs AJIEMEHTOB U | MUKU. [lpeamer wu
SKCIUTyaTallMi0 M | yCTPOMCTB ¢ HUcC- | MeToabl. (OCHOBHBIE
o0Ocimy)KuBaHUE MOJIb30BaHUEM TOHATUA W Ompeje-
MOABUKHOTO CO- | METOJIOB pacuera | JeHusd. [lapamerpsl
cTaBa, OOOCHO- | IeTajieil MaIluH U | COCTOSIHUSI. Y paBHe-
BBIBATH CTPYKTY- | OCHOB KOHCTPYH- | HUSI COCTOSIHUSA Ta-
py ymOpaBlieHWs | poBaHMS, CIIOCO- | 30B. Pabora u termio-
JKCIUTyaTaneil | OeH  NpUMEHSTh | Ta B TEPMOJUHAMU-
MOJBUKHOTO CO- | COBPEMEHHBIE YeCKOM  IpoIlecce.
cTaBa MIpOorpaMMHbIE Tennoemkocts. ['a-
cpeacTBa JUIsl pas3- | 30BbIE CMECH
paboTkn mpoekT- | Tema 2. OCHOBHBIE
1. T1K-3 HO- 3aKOHBI TEPMOJIMHA-
KOHCTPYKTOPCKOW | Muku. [1epBblit 3aK0oH

A TEXHOJIOTHYE-
CKOM JTOKyMEHTa-
IIUH;

TEPMOANHAMUKHU.

Bropoii 3akoH Tep-
MoauHamMuKku. [luk-
sl Kapno. Marema-
TUYECKOE  BBIpaxe-
HUE BTOPOTO 3aKOHA
TEPMOAMHAMUKHU.

HN3menenue  3HTpO-
MMM B M30JMPOBAH-
HOW TEpPMOJMHAMU-
YECKOU CHUCTEME.
MakcumanbHast  pa-
6ota (9kceprus). Oc-
HOBHBIE TEPMOJIMHA-
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http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

MHUYCCKHUC MMPOLCCCHI.

Tema 3. CpoiicTBa H
MPOIIECCHl  PEATHHBIX
razoB. OO1mMe CBOIi-
crBa. CsoiictBa u
MpOIIeCChl  BOJBI U
BOJIHOTO Mapa. CBoM-
CTBA M  IIPOLIECCHI
BJIQKHOTO  BO3/yXa.
h-d JauarpaMmma
BJIQYKHOTO BO3/1yXa.

Tema 4 Tepmonuna-
Muka moToka. Ilep-
BbIi 3aKOH TE€PMOJH-
HAaMUKHU I MOTOKa
raza. Mcreuenue ra-
30B W mapoB. [lpoc-
CEJIMPOBAaHUE ra30B U
napoB. Harueranus
ra3oB M NApOB.

Tema 5 Ilukael Ten-
JIOCUJIOBBIX  YCTaHO-
BOK. [lukibl nBura-
TEJIEH BHYTPEHHETO

CropaHus. Huxnsl
ra3oBbIX TypOuH.
Hukaer  mapocuiio-
BBIX YCTaHOBOK.

Huknsl  XOJIOAMIIB-
HBIX YCTaHOBOK U
TEIJIOBBIX  HACOCOB.
TepMoauHamMuueckne
U TEIJIOBBIE MPOLEC-
Chl B TEXHOJOTHUYE-
CKMX MallMHaxX |
000pyIOBaHU.

IToka3arenu U KpUTEpUH OLICHUBAHUSI KOMIIETCHIIUH,

OIMMCAaHMUEC IMIKAaJI OOCHUBAHUA

Nunukaropel  go-

[lepeuens muIaHupye-

KonTponupyemsie

Kox koHTponn- | CTHXKEHUH KOMIIE- | MBIX PE3YJIBTATOB Hanmenosa-
Ne . pazzensl (TeMBbI)
pyeMoin komne- | TeHIMM (MO pea- . HUE OLIEHOY-
n/n . yueOHO Tuctu-
TEHIUU JIU3yeMON JHUCIH- HOTI'O Cpe/cTBa
TIJTUHBI
TIJTUHE)
1. |TIK-3 [1K-3.3. Bnaneer | 3HaTh: OCHOBHBIC TIO- Tema 1, JlaGopaTopHas
OCHOBaMH pacueTa | JIOKEHHs] W METOJbI Tema 2, paboTta, KOH-
U IPOEKTUPOBA- | TEPMOJAUHAMUKU u Tewma 3, TpOJIbHAA pa-
HUS JJIEMEHTOB M | TEIUIOOOMEHAa; METo- Tema 4, 60Ta, UHIUBU-
YCTPOMCTB C HC- | Abl IOJYYEHHS U TIpe- Tema 5 JlyajbHOE 3a-

MMOJIb30BaHUEM
METOJIOB pacyera
IeTajiel MalluH Hu
OCHOB KOHCTpPYH-
pOBaHMS, CIOCO-

oOpa3oBaHus, Iepe-
a4l W HCIOJb30Ba-
HUA TCIZIOTBI B TCII-
JOMEXaHHYEeCKUX ar-
perarax, TCIIJIOBBIX

JaHUC




OeH  NIPUMEHSTH
COBpPEMEHHBIE
pOTrpaMMHBIE
cpeicTBa s pas-
pabOTKHU IPOEKT-
HO-
KOHCTPYKTOPCKOU
U TEXHOJOruye-
CKOM JOKyMEHTa-
LU,

MallliHaX M JBHraTe-
JSIX, B TEXHOJIOTHYE-
CKUX Tpolleccax JBH-
raTeyieCTpOCHUs, aB-
TOMOOUIIECTPOCHHS,

JIOKOMOTHBOCTpPOE-

HUSI, JIUTEUHOrO MpO-
U3BOJICTBA, MEXaHU-
4eCKOM 00paboTKu
METalJIOB W IIp.; Me-
TOJIBI pacyera TepMO-
JMHAMHYECKUX M Tel-
JIOBBIX MIPOIIECCOB,
BO3HMKAIOUIMX B TeI-
JIOMEXaHUYEeCKUX ar-

peratax  (TEIUIOBBIX
MallluHax, JBUTaTe-
T5IX, TEXHOJIOTHUYe-

CKOM 00O0py/1I0BaHUU U
1p.) MPOLIECCOB CYII-
KH, BBITCKAHUA, APOC-
CEeJIMPOBaHMs, HarHe-
TaHue rasa (mapa) u
np.;

yMeTb:  OIpENeNiTh
napameTpsl  padouero
COCTOSIHUSI Tella Tell-
JIOBBIX MAIllMH, JBHra-
Tenew, arraparos;
IPOBOJUTH TEPMOJAM-
HaMHAYECKHM  aHaIu3
IIUKJIOB TETJIOBBIX
MalluH, TEXHOJIOTHU-
4eckoro o0opyaoBa-
HUS;

BJ1ajleTh HAaBbIKAMU:
aHamM3a ® pacyera
TEPMOIMHAMHYECKUX
U TCIUIOBBIX IIPpONEC-
COB B TEIUIOBBIX JBH-
rarendax, arperarax,
TEXHOJIOTHYECKOM
000pyI0BaHUHU U TIPU-
Oopax.

OrnieHOUYHBIE CpPEeACTBA M0 AUCHUILIMHE « TepMoAMHAMUKA U TETIIoTepeaadar

Bomnpock! npu 3amure 1a60paTopHBIX padoT:
1. Yro Takoe npolecc TerionpoBOIHOCTH?
2. KakoBbl equHMIIBI U3MepeHust Koa(duienta terionpoBoaHoctu? Iloyemy coimyune,
MOPUCTHIE ¥ BOJIOKHUCTBIE MaTEpUaiibl UMEIOT HU3KKE 3HaYeHHs Kod(hUIIMEeHTa Teronpo-
BOJIHOCTH?



3. Kak 3amuceiBaetrcs ypaBHenue dypbe s TIOCKOH OJHOCIONHON CTEHKH MPU CTaIHO-
HapHOM pEXUME?

4. Kak 3aBUCHUT KO3(PQPUIIMEHT TEIUIONPOBOJHOCTH OT TEMIIEPATyphl B JAHHOM Ciyyae?
Yem 3TO 0OBACHUTH?

5. MoeT n1 paccMaTpUBaeMblii MaTepuall UMETh JPYTUe BEIMYUHBI KoddduiimeHTa ten-
nomnpoBoanoctu? Eciu na, To B Kakux ycnoBusx? B kakux npenenax? [Touemy?

6. UYrto Ha3bIBaeTCs KOHBEKTUBHBIM TEILJIOOOMEHOM?

7. Kak 3anuceiBaercsi ypaBHeHuUE Teruiootaauu (ypaBuenue HerotoHa - Puxmana)?

8. KakoBbI (pr3ruecKuii CMbICI U €IMHUIIBI U3MepeHus Ko UIIMEHTa TeII00TIaun?

9. Ot kakuX BEIWYMH 3aBUCUT KOAPPHUIIUEHT TeTIIO0TAAuN?

10.Kakue ycinoBus JiexkaT B OCHOBE TEOPHH 101001517

11.Yro Takoe kputepuii momoousi?

12. Kakumu KpuTepHsiIMU MOI00MS XapaKTepU3yeTcsi KOHBEKTUBHBIN TEINIOOOMEH, B UeM UX
(buznyeckuii cMbICH?

13.Kaxoe ypaBHEHHE HAa3bIBACTCS KPUTEPHATIHHBIM?

14.Yt0 TaKkoe cTerneHb YePHOTHI?

15.0t kakux (pakTOpOB 3aBUCUT BeTMUMHA KOA(D(DUIIMEHTA TETI00TAaYH?

16.Kak Bbl mMorsu Ob1 U3MEHUTH BEIMYUHY KOA(h(UIIMEHTa TEIUIOOTAAYd B JIAHHOW yCTa-
HOBKE?

17.Yto Brl noHUMaeTe 1o/1 CIIOKHBIM TEMIO0OMEHOM?

18.Kax omnpenensercst KoahGUIIMEHT CI0KHOTO TeriooOMeHa?

19.1Touemy y BepTUKAIBbHON TPYOBl KO3(PPUITMEHT TEIIIOOTAAYH MPH MPOYMX PABHBIX YCIIO-
BUSIX MEHBILIE, YEM Yy TOPU30HTAIBHOM ?

20.Kax 3anucpiBaeTcs ypaBHEHHE Terionepenayn?

21.Dusnvecknii CMBICH ¥ €IUHUALIBI U3MepeHHs K03 (QUIMEeHTa TeTIonepeaayH.

22.Y10 Takoe CpeHUI TeMIepaTypHbIi HAllop 1 KaK OH BBIYUCIISETCS?

23.KakoBbl OCOOCHHOCTH pPAa0OTHI TEIUIOOOMEHHHMKA IO CXEMaM «IPSIMOTOK» M «IIpO-
THUBOTOK»?

24.O0BACHUTD YCTPOUCTBO JTAOOPATOPHOM YCTAHOBKH TI0 MCCIIEIOBAHUIO PA0OTHI TEII000-
MEHHOTO arapara.

25.006cToATEeIBHO, C MMOAPOOHOCTIMHU, OOBSICHUTD, TIOUEMY CXeMa IMMPOTHBOTOKA BhITOAHEE?
26.Kak orienuBaete Bbl mosyueHHbIE BeTHMUMHBI KO3(uiMeHTa Temionepenayn B CpaBHe-
HUU CO CITPABOYHO-TUTEPATYPHBIMU JaHHBIMU? [IpuduHbI pacxoxaeHus?

27.Kak wusMeHsiercs KOX(PPUIMEHT TeIuionepeaadyd B TIPOIecce OSKCIUTyaTallid  Ter-
JOOOMEHHHUKA U TI0 KaKUM MTPUIHHAM?

28.Kak Bbl Moriu Obl OBBICUTH 3()()EKTUBHOCTD IAHHOTO TEMIOOOMEHHUKA?

29.KakoBbl OCHOBHBIE OCOOEHHOCTH JTYYUCTOTO TeII000MeHa?

30.Kakoe Teno Ha3bIBaeTCs aOCOTOTHO OeNbIM, a0COJIFOTHO MPO3pavyHbIM?

31.B ueM cymHocTh 3akoHOB [Inanka u Buna?

32.B yem cymHocTh 3akoHa Credana-bonbiimana?

33.B yem cymHocTh 3akoHa Kupxroda?

34.Yt0 Takoe creneHb 4epHOTHI? OT KakuxX (PaKTOpOB OHA 3aBUCHT?

35.Kak mpuOaM3UTEIbHO WM3MEHHUTCS KOJMYECTBO M3Iy4aeMOM SHEpruM MpU YCTaHOBKE
JIBYX 3KpaHOB?

36.4UT0 Takoe u3mydaTebHas ClIOCOOHOCTh Tea?

37.B 1eM oCHOBHBIE OCOOCHHOCTH M3ITyUEHHUSI Ta30B?



38.Kakue kputepun moao0usi KOHBEKTUBHOTO TEIJIO0OMEHA UCTIONB3YIOTCS B JAHHOM J1a00-
paropHoii padote? KakoB nx gu3ndeckuii CMbICIT?

39.Yto Ha3bIBaeTCs TeII000MeHHBIM anmaparom? [lo kakoi cxeme oH paboTaet?
40.TToueMy Mpu BBIHYKJICHHOM JBM)KCHHH BO3/TyXa KO3 GUIIMEHT Terutonepeaadn OoJbIIle,
4yeM Ipu CBOOOTHOM?

41.C xakoi 1elnpto TpyObl TEIUIO0OOMEHHHKA BBINOJIHEHBI peOpucThiMu? [Touemy pedpa BbI-
MIOJTHEHBI CO CTOPOHBI BO3/1yXa, & HE BOJIbI?

42.Yto Takoe KOHBEKTUBHBIN TETNIO0OMEH?

43.Kak 3anuceiBaeTcsi ypaBHeHUE Teriootauu (ypaBHenue Horotona-Pruxmana)?

44 KakoB (pr3n4ecKuil CMbICI €AMHUIIBI I3MEPEHNUs KO PUIIHEHTA TeTII00TAa N ?

45.0T KaKkuX BEJIWYHMH 3aBUCUT KOAPPHUIIUEHT TeTIO0TAauN?

46.Yt0 Takoe KpuTepuil moaoous?

47.Kakumu KpUTEpHUSIMH MOAO0OMS XapaKTepU3yeTcsi KOHBEKTUBHBIN TEIJIOOOMEH, B YEM UX
(U3NYECKUX CMBICIT?

48.YTo Takoe TETUTOBOM PETrYISIPHBINA PEKIM?

49.Kak cBsi3aHbl TeMIT OXJXKIEHUS ¢ BeIWuuMHOW Koddduimenta termmootaaun? 10.Kak
BJIMSIET BUJI KOHBEKIIMU HA KOA(PPHUIIMEHT TeriooTaun?

50.KakoBa ¢uzuyeckasi CylnHOCTh Mepeladun Teria MpH TEeIUIONPOBOTHOCTH?

51.Yto Takoe TemmeparypHoe mosje?

52.YT0 Takoe TemMreparypHbIil rpaueHT?

53.Kak 3amnuceiBaetcs ypaBHenue Oypoe?

54.YT0 Takoe TepMUUECKOE COMPOTUBIIEHUE TUIOCKOW CTEHKH?

55.YT0 Takoe yJeNbHbIN TEMIOBOM MOTOK?

56.00bscHUTE METOMKY ONPEACTICHNS K B TAaHHOM JJabopaTopHOi padoTe.

57.Kak 3aBucut X OT TeMrepaTypsl B JaHHOM citydae? Yem 3TO MOKHO OOBSICHUTH?
58.BbIBaIOT 1M WHBIE 3aBUCUMOCTH A. OT TEMITEPATyphI?

59.Kakue equHUIBI TPUMEHSIOTCS 11 H3MEPEHUS TaBICHUS?

60.O0BsicHUTE YCTPOICTBO M MPUHLIMT Pab0THI MAaHOMETpPA C TPyOUaTOM Py>KUHOM.
61.006bsacHuTe puHIMIT padoTsl ipudopa UKJI-27.

62.Kak nmoacunteiBaeTcs abCOMIOTHOE JaBJieHUE?

63.Kakue ObIBatoT MpuOOPHI ISl N3MEPEHHUS aBJICHUS, KPOME HCIOJIB30BAHHBIX B JIAHHOU
nabopaTopHO padboTe?

64.Kak cBs3aHbI MEXKTYy COOON pa3TMUHbIC €AMHUIIBI N3MEPEHUS TaBIICHHS?

65.O0bsICHUTE IPUHITUIT PAOOTHI IITAPUKOBOTO KJIalaHa.

66.B uem paznuuaeTcsi Ha3HAYEHHE PETYJIUPYIOUIET0 W MPEeIOXPaHUTEIBHOTO Kia-
naHa?

67.Kak onpenemnsiercst abCOMIOTHOE JIaBJICHUE B COCY/IE, €CIIM U3BECTHO TTOKa3aHUE BaKyyM-
MeTpa p, MOJACOETMHEHHOTO K COCYy?

68.B yem (usnueckas CylnHOCTb aOCOJIFOTHOTO JIABJICHUSI C TOYKH 3PEHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPUU T'a30B?

69.Kakue TepMoIuHaAMUYECKUE MTApaMeTPhl OTHOCSTCS K OCHOBHBIM?

70.Kakwue usnyeckue ycioBusi B TEPMOIMHAMUKE HA3bIBAIOTCS HOPMAJTHLHBIMU?
71.00BsicHUTE IPUHIMI PaOOTHI MAHOMETPA.

72.ITpuBenuTe MPUMEPHI UCTIONB30BAHUS B TEXHHUKE MTPEIOXPAHUTEIILHBIX KJIAIIAHOB.
73.Kakuie TuTIBI TIPEeIOXPAHUTENFHBIX KJIAMaHOB (KpOME IIApUKOBOTO) HUCTONB3YIOTCS B
TEXHUKE?



74.Kakue enuHUIIBI U3MEPEHHs 1aBJICHUS UCTIONB3YIOTCS MPHU PELICHUH 33]a4 C TIOMOIIbIO
YpaBHEHUS COCTOSIHUS UJICATIbHOTO ra3a’?

75..Kakue equHUIbI H3MepeHust 1aBiieHus SBisitorcs ocHoBHbIMU B CU 1 MKT'CC? .
76.Kakue BHECHCTEMHbBIE €IMHUIIBI U3MEPEHUs 1aBieHus Bol 3HaeTe?

77..B yem paznuune Mexay TeXHUIECKOM 1 (r3nueckor arMmochepoii?

78.IlpuBenuTe nMpuMep M3 TEXHUKH, KOTJIa HEOOXOAUMO TOJIEP>KUBATh TTOCTOSIHHOE J1aBJie-
Hue?

79.Yto Ha3bpIBaeTCs YAETBHOM TEIUIOEMKOCThIO? B KakuxX eIuHuIlaX OHa U3MepsieT-
cs?

80.B yem (pusnyeckast CynHOCTb METOAA U3MEPEHUS TETUIOEMKOCTH UCIIOIb3YEMOro B AaH-
HOI JTabopaTopHoil paboTe?

81.Kakast cBSI3b MEXIy €AMHUIIAMUA H3MEPEHUs TEIUIOEMKOCTH B cHcTeMax eauHul] Cuu
MKI'CC?

82.Yemy pasna TermioemkocTs Bojbl mipu 20 °C B equnuiiax CU u MKI'CC?

83.Kakoe BemiecTBO W3 HMCMHONB3YeMbIX B TEIJIOTEXHUKE HMEET HaMOOJNBIIYIO TEerIo-
€MKOCTB?

84.1louemy B 1a0OpaTOpPHOM YCTaHOBKE amilyja ¢ OOpa3lioM OTAENCHAa OT OKpPY)KaroIIeh
cpenpl aiadbaTuyeckoi 000104YKOM (TETION30IISIUeH )?

85.Kakoii map Ha3bIBaeTCsl HACBIIIICHHBIM, TIEpErpeThiM?

86.YTo Takoe BIa)KHBIM HACBIIIICHHBIN Map, CyXOH HACKIIIEHHBIN map?

87.Y1o0 Takoe cTeneHb CyXoCTu?

88.Ha uTo pacxomyercs moaBOAMMOE TEIUIO MPH Mapoodpa3oBaHUN?

89.Kak wm3o0pakaercss mporiecc TapooOpazoBaHusi (p = const) B auarpammax p,v u
I,5?

90.Kaxk ompenensiroTcs mapamMeTphl rapa | BOJIbI C IOMOIIBIO AUarpamMmsl h, s ?

91.Kak onpeaenstoTcs mapaMeTphl BIaKHOTO TIapa ¢ TTIOMOIIBIO Ta0IuIL?

92.B yem 3akiouaercs y100CTBO ArarpaMMel h,s ?

93.KakoB xapakTep U30TepM, U30X0p, n300ap B koopauHarax T, s, h,sl FO.Kax uccrenosats
IPOLIECC IPOCCENUPOBAHUS C TOMOIIBIO AUarpaMmsl h,s!

94.Kak u3MeHsieTcsl BeJTMUMHA pacroiaraeMoii paboTsl auadaTHOTO MpoIiecca, eCliv Mepe
€ro OCYIIECTBJIEHUEM ITPOUCXOIUT JipoccenpoBanue? [Touemy?

95.Tlouemy ¢ MOMOIIBIO OOBIYHO MPUMEHSIEMBIX B TEXHUKE MAHOMETPOB U3MEPSIETCs U30bI-
TOYHOE JaBJICHUE, a HEe a0COIOTHOE?

96.Kax ompenensiercs abCOMIOTHOE JaBJICHUE HA OCHOBE M3MEPEHHOTO M30BITOYHOIO JaB-
JIEHUS?

97.Kakoe napnenue (aOCOMOTHOE WM M30BITOYHOE) NMPUBOJIUTCS B JIUarpaMmax M TaOiu-
[[aX TEPMOJAMHAMUYECKUX CBOWCTB BOJBI M BOJSTHOTO Tapa?

98.Kak mo auarpamme h, s onpenenuTs TemrepaTypy HaCBIILIEHUS IO 3aJlaHHOMY JIaBJie-
HUIO?

99.Kak cBsi3aH 3HaK OTHOCHUTENILHOW OMIMOKM C YCIIOBHSIMHM SKCIEpUMEHTa (HarpeB WIu
oXJIaKeHue)?

100. Mosker mu Boga kunetsb mpu 20 °C? Tlpu 400 °C?

101. Moxert mu npoucxoauTh napoodpazosanue npu 0 °C? IIpu -20 °C?

102. Yto Takoe kpuTHUYECKOE cocTosiHUE BelecTBa? KakoBbl OCHOBHBIE MTapaMETPhl BOJIBI
B KPUTUYECKOM COCTOSIHUN?

103. Kak 3anuceiBaeTcsi ypaBHEHHUE MOTUTPOITHOTO Mporiecca?



104. Yemy paBHBI 3HaUEHHsI MOKAa3aTessl MOJIUTPOINBI COOTBETCTBEHHO IS afuabaTHOTO,
U30TEPMUYECKOT0, U300apHOTO U U30XOPHOTO Mporiiecca?

105. Kak u3o0pakaercst annabaTHBIN MTPoLIece pacipenus B auarpamme T, s ?

106. UYemy paBHa miomaab Mo KpUBOH mpoiiecca B guarpamMmax p, vu T, s ?

107. Kak uzobpakaercs aquabaTHBIN IMPOIECC CKATUS B JUarpamme p, v (CpaBHUTH C U30-
TEPMHUYECKHM)?

108. Kak 3anuchIBacTCs MaTeMaTUYeCKOE BBIPAKEHHE MEPBOT0 3aKOHA TEPMOJWHAMUKHU
JUI HEMOABMKHOM Macchl raza’?

109. Yemy paBHa paboTa raza npu aJiuabaTHOM pacIIupeHUH?

110. Kaxk noacunrteiBaeTcst paboTa MOJUTPOITHOTO pacIIupeHust (cxxaTus)?

111. Kak y4uThIBatOTCS pa3iuvHbIe BUIBI IOTEPh PU COBEPIIICHUH T'a30M paboThI?

112. Kakoe naBieHHE CIIEAyeT HUCIOJB30BaTh MPHU pacdyeTe TEPMOJMHAMUYECKUX IPO-
1IECCOB: a0comoTHOE WK n30bITouHoe? [louemy?

113. B xakux eauHUIIAX TODKHA OBITH M3MEPEHA TeMIIEpaTypa Py pacueTax ¢ MOMOIIHIO
ypaBHeHuH coctosiHusA? [louemy?

114. Tlouyemy B JaHHOUM pabOTe OKA3bIBAECTCS BO3MOXKHBIM MpeHEOpeUh N3MEHEHHUEM Mac-
cbl raza? Benuka iau (CKOJIBKO MPOIEHTOB) MPH STOM OTPEITHOCTH?

115. Yro Takoe TEIIoeMKOCTh Ta3a U OT KakuX (hakTOpOB OHA 3aBUCHUT?

116. Uro Takoe cpenHsisi TEIII0OEMKOCTb, KaK OHa 0003HaYaeTcs?

117. Yro GomnpbIie: n306apHast TEMIOEMKOCTh Wi u30xopHas? [Touemy?

118. Kakue eauHUIlBI U3MEPEHUS UMEIOT MaccoBas, 0ObEMHAas W KUJIOMOJIbHAsl TEILIO-
€MKOCTU?

119. Kak HalTH 00BEMHYIO TEIIIOEMKOCTh, €CJIM M3BECTHA COOTBETCTBYIOIIAs MacCOBas
TEIIOEMKOCTb?

120. Kak 3aBUCHT TEIIOEMKOCTh T'a3a OT TEMIICPaTyphl?

121. MoxeT 1 BO3yX UMETh IPYTYIO TEIUIOEMKOCTh? Ecim 1a, To mpu KaKuX yCIOBHSIX ?

BrinosHgeTcss B COOTBETCTBUU C METOJUYECKUMU YKa3aHUSIMU K Ja0OpaTOPHBIM 3aHs-
TUAM 10 aucuuiuinHe «TepMoauHamMuka W Teruionepeaada» (Ijs CTYJIEHTOB, 00y4aro-
HMXCS MO HampapiaeHuro noaArotoBku 13.03.03 — DHepreTuyeckoe MaIlIMHOCTPOCHHUE
cneruaibHocT  “JlBuratenu BHyTpeHHero cropanus’’) / Coct.. HO.A.Kynukos,
A.A.[lanuneituenko. — Jlyranck: uza-so JIHY um. B. [{ang, 2019. — 93 c.

Kputepuu u mikana orieHUBaHUS 110 OIIEHOYHOMY CPEICTBY JabopaTtopHas paboTa

[IIxana onenuBa-
HUs (MHTEpBa Kpurepuii onienuBanus
0aJIIoB)

JlaGopaTopHasi paboTa BBIITOJTHEHA HA BEICOKOM YPOBHE (pacyeTsl, odopmiie-

5 HUE, NPEJICTaBICHHE HTOroBOro Marepuana aansl Ha 90-100 % Bompo-
COB/3a/1a4)
JlaGopatopHasi paboTa BBINOJIHEHA HAa CpeJHEM YpOBHe (pacyeTsl, odopmiie-

4 HUE, MpPEACTABICHUE HUTONOBOTO Marepuana JAaHbl Ha 75-89 % Bompo-
coB/3aa4)

3 JlaGopaTopHasi paboTa BBIOJTHEHA HA HU3KOM YPOBHE (pacdeTsl, odopmiie-

HUE, MPEACTaBIEHUE HUTOroBOro Marepuana naanbel Ha 50-74 % Bompo-
COB/3a/1a4)




[IIxana onenuBa-
HUS (MHTEpBa Kputepuii onieHuBanus
0aioB)

JIaGopartopHasi paboTa BBIIOJIHECHA HA HEYIOBJIETBOPHTEILHOM YpPOBHE (pac-
yeThl, 0(OPMIIEHHUE, MIPEACTABIEHIE UTOIOBOIO Marepuala JaHbl MEHEE YeM
Ha 50 %)

IpakTnyeckune 3aHATHUS:
Konumponwvnasn 3adaua 1
["a3000pa3Hbie MPOAYKTHI CrOPaHUs TOIUIMBA OXJIAXKIAI0TCS B M300apHOM Ipoliecce
OT TEMIIEPATYPHI t; 10 TEMIEPATyphl t,. COCTaB ra3os 3aJaH B 00bEMHBIX JOJIAX: Ty,, feo,

M ,.

Haiitn kojmuecTBO TEIUIOTHI, OTIaBaemMoe 1 M poayKTOB cropanusi. O0beM ompe-
JIeJIeH TP HOPMaJTbHBIX YCIOBUAX. VIcX0aHBIC TaHHBIC MPUHATH 110 Tabi. 1.1 B 3aBUCH-
MOCTH OT mHdpa (Homepa BapuaHTa). Pacuer BBIMOJHUTH ¢ UCTIOJIBb30BAHUEM CPEITHHUX
TEILIOEMKOCTEH.

Tabmumua 1.1. cxoaHble JaHHBIE

[Tocnennsa OO6beMHBII cocTaB, % [Ipeanocnennss Temnepatypsbl
uudpa eo, Mo M0 uudpa wudpa t,,°C t,,°C
mudpa

1 17 72 11 1 800 200
2 25 67 8 2 700 300
3 19 75 6 3 1 500 400
4 15 64 21 4 1400 500
5 16 70 14 5 1300 600
6 14 57 29 6 1200 200
7 14 73 13 7 1100 300
8 10 70 20 8 1000 400
9 14 79 7 9 900 500
0 11 73 16 0 800 600

Koumponwvnasn 3aoaua 2
B onHOCTyneHYaToOM MOPIIHEBOM KOMITpECCOope ¢ OOBEMHOM Mogauei Q, CKUMaeT-

cs1 cMmech ra3oB ot gasieHus P,= 100 klla no naBnenus P,. HayanpHas TemnepaTtypa ra-
30BOM CMECHM 1, €€ COCTaB 3aJlaH MAaCCOBLIMHU JONSAMH Gy , Uco, Uco,» Oy, 1lOmaua

KOMIIpeccopa MpHuBeAeHa K HOpMaabHBIM yciioBusM (P, = 101,3 k[lau t,=0 °0).

OnpenenuTs yAeabHBIN 00bEM U YACIBHYIO SHTPOMUIO Ta30BOM CMECH Tepes Cxka-
THEM.

Paccuurath 1151 M30TEPMUYECKOTO, aauabaTHOTO W MOJUTPOITHOTO (C MOKa3aTeeM
MOJIUTPOIIBI N) MPOLIECCOB CHKATHSL:

— TeMIIepaTypy, YACIbHBIM 00BEM U YACIBbHYIO SHTPOMHUIO CMECH Ta30B B KOHIIC
rpouecca CxKaTus;

— TEOPETUYECKYIO MOLIHOCTh TPUBO/IA;

— pacxo] OXJIAXKIAIOIEH BOAbI G, KI/4, TIPU TOBBIIIEHUN TEMIIEPATyPhl BOJIBI B PYy-
Oarke kommnpeccopa Ha 10 oC.

Pacuer BbINOMHUTH 0€3 yueTa BIUSHUS BPEIHOTO MPOCTPAHCTBA, MPUHUMAS TEIIO-
€MKOCTh CMECH Ia30B MOCTOSIHHOM B KaXKJI0M U3 IIPOLIECCOB.



[TocTpouTts B MacmTabe pabouuil mpomecc KoMIpeccopa B AuarpaMmmax
P9 u TS . Hcxoansle gaHHbIE pUBEIEHBI B Ta0d. 1.2. B 3aBUCMMOCTH OT Iudpa (HoMe-
pa BapuaHTa).

Taomuna 1.2. Ucxoquele naHHbBIE

[Tocnenusas | CocraB cmecu, maccoBblie gosu | [Ipenrmo- P,, n t, Q.
nudpa ra3os, % cleIHssA xIla s Mg
mudpa | g, | 9o | Yo, | On, uugpa

mmdpa
1 30 5 10 60 1 500 1,1 5 30
2 15 10 15 60 2 550 1,12 10 50
3 20 15 15 50 3 600 1,14 15 80
4 35 20 10 35 4 650 1,16 20 100
5 10 40 5 45 5 700 1,18 30 120
6 15 30 15 40 6 750 1,2 5 150
7 25 15 20 40 7 800 1,23 10 200
8 20 25 5 50 8 850 1,26 20 250
9 20 10 15 55 9 900 1,29 25 300
0 30 15 10 45 0 1000 1,32 30 400

Konumponwvnan 3adaua 3
Paccuurars ki nopuHeBoro JIBC no 3ajaHHBIM HauajdbHBIM IapaMeTpaM COCTO-
saHus paboyero tena (P, t,) ¥ nmapamerpam mukna (&, ,4,, p, ). B kadectse padbouero Te-

J1a IPUHATH BO3yX.
[Ipu pacuere onpeneauTh OCHOBHBIC MTapaMeTpbl COCTOSIHUS (P, &, T U S) B Xapak-

TEPHBIX TOYKAX LMKJA, MOJIBEICHHYIO U OTBEACHHYIO YACIbHYIO TEIJIOTY, TEPMUUYECKUI
KIIJI u ynenbHyto paboTy KA.

HOCTpOI/ITB [IMKJI B MaciITade B nauarpamMmax P9 u TS .

HcxonHble TaHHbIE TPUHATH B COOTBETCTBUU C Ta0m. 1.3.
Tabmuua 1.3. cxoaHble JaHHBIE

IMapameTpsl Hocaenusss undppa mmdpa

HHUKJIA 0 1 2 3 4 5 6 7 8 9

&y 7 18 13 8 20 15 9 23 12 6

Ay 1,8 1,0 1,2 1,7 1,0 1,3 2,0 1,0 14 | 19

P 1,0 2,0 1,5 1,0 2,3 1,7 1,0 1,9 15 | 1,0

Ipennociaenuss uudppa mmdpa

P,, xIla 95 120 100 150 180 110 98 102 96 95
t,,°C 40 30 25 27 17 20 35 27 7 0

Koumponwvnasn 3aoaua 4

st uxna I'TY ¢ u3o6apHBIM MOABOIOM TETUIOTHI OMPENETUTh mapaMeTpsl (P, 9,
T u S) pabouero Tena (BO3IyXa) B XapaKTEPHBIX TOYKAX IMKIJIA, TTOJABEACHHYIO U OTBE-
JIEHHYIO yIEIbHYIO TEIUIOTY, yAeNbHYI0 padoTy nukia u repmudyeckuid KII, reopetuue-
CKy10 MomHoCTh ['TVY.

HauansHoe masnenne P,= 0,1 MITa, nagansHas Temmeparypa t,= 27 °C. Crenenb
HOBBILIEHUS IaBJIEHUS B KOMIIPECCOPE [, , TEMIIEpaTypa pabodero Tena nepes TypOuHoi
t, ¥ pacxon paboyero Tena m, BbIOpaTh 1Mo Tabiu. 1.4 B 3aBUCHUMOCTH OT mKdpa (Homepa

BapuaHnTa). M300pa3uth nuki B macmrade B quarpammax P9 u TS .
Ta6numa 1.4. UcxoaHbie TaHHBIC
\ ITapamerpbl \ IHocaenuss nugppa mudpa \




0 1 2 3 4 5 6 / 8 9
By 6 6,5 7 7,5 8 8,5 9 10 11 12
IIpeanociennsas uugpa mudpa
t;, °c 600 625 650 675 700 725 | 750 | 775 | 800 | 825
m, , Kr/c 20 25 30 40 50 60 70 80 90 | 100

Koumponwvnasn 3adaua 5
PaccunraTe maeanpHbIM HUKI MAPOCHIIOBOM YCTAaHOBKM — LUK PeHknHA mo 3a1aH-

HBIM Ha4aJbHBIM [apaMeTpaM meperperoro BogsiHoro mapa (71, 1) u masnenuro mapa B
kouzercarope (12).

OnpesenauTh HapaMeTpbl COCTOSHUS BOAbI U BojsHoro mapa (P, t, &, h S x)p
XapaKTEePHBIX TOUYKax IuKia (puc. 6.1), yaenbHyto paboty mukia, Tepmudeckuii KITJ u
yIENbHBIN pacxoj napa. [Ipu 3ToM HEe y4UTBIBAThH YACIBHYIO paboTy, 3aTpaulBacMyo B
Hacoce.

N3o6pasuts muka B P% u IS — muarpammax. ITokas3aTh CTpelKaMy MPOLECCHI MOJI-
BOJIa M OTBO/Ia TEIUIOTHI, a IITPUXOBKOW — yJICIbHYIO pa0OTy ITUKIIA.

Hcxomaubie naHHbIC MPUHSATH 110 TaouI. 1.5.

P,

/
CocrosiHue I1apa B TOYKC 5 XapaKTCPU3yCeTCA JaBJICHHUEM ~ ! U CTCIICHBIO CYXOCTHU

xs.

Taomuna 1.5. Ucxonuele qaHHbBIE

ITapamerpbl nuKIa Iocaenuss nugpa mudpa
0 1 2 3 4 5 6 7 8 9
P, MIla 45120130 |35]15|25|40(50/|35]|20
t,,°C 490 | 480 | 450 | 470 | 440 | 420 | 430 | 500 | 410 | 450

Hpennocaenusiss undppa mmdpa
0 1 2 3 4 5 6 7 8 9
P,, xIla 40|30 |45 | 45 (50|30 | 20 | 75| 40 | 10

X5, % 87 [ 95 |9 | 92|98 |9 |8 |97 ]9 | 9

Koumponvnas 3aoaua 6

B xauecTtBe pabouero BemecTBa B XOJ0AUILHON MaIIMHE XOJI00TPOU3BOIUTEIHHO-
CThI0 @, KBT, ncnone3yercs xnagoH R12, kotopelil npu Temmeparype t, MOCTyHaeT B
KOMITPECCOP M CKUMAETCS B aJHa0aTHOM TPOIIECCEe 0 COCTOSIHHS CYyXOTr0 HACBIIIEHHOTO
rapa npu TeMmneparype t, .

Konnencanus xyagoHa NpoOUCXOJUT TOJHOCTBIO 0€3 MepeoxXJIaXKIeHusl KOHIeHcaTa
nepel TEPMOPETYIUPYIOIINM BEHTUIIEM.

Haiitu xononunsHbIN KOd()PUITUEHT, MACCOBBIN pacXo/1 XJIaJoHa U TEOPETUUYECKYIO
MOIIHOCTh IPUBO/IA KOMIIPECCOPA.

N300pa3uth UK XOJOAMIBHON MaITMHBI B MaciiTade B AuarpamMmme 7S U €€ CXeMy.

Hcxomaupie TaHHBIC MPUHSATH 110 TabuI. 1.6

Tabmuma 1.6. VicxonHbie naHnHbIe

MocneaHsn t,, | MpeanocnegHsan | @, | t.,
unopa wudpa | ¢ umndpa wndpa | KBT | O¢
1 0 1 10 | 15

2 -5 2 20 | 20

3 -10 3 30 | 25

4 -15 4 40 | 30




5 -18 5 50 | 35
6 -20 6 60 | 15
7 -25 7 80 | 20
8 -30 8 100 | 25
9 -35 9 120 | 30
0 —40 0 150 | 35

Koumponwvnas zaoaua 7
Paccunrarh 1uki (ompenenuTs mapaMeTpbl B Y3JI0BBIX TOUKAX, XOJOIMUJIbHBIA KO-
3 (PULUEHT, XOJO0IONPOU3BOJAUTEIBHOCTh U TEOPETUUECKYI0 MOIIHOCTb IPUBOJIA KOM-
Ipeccopa) aMMHAYHOM XOJOIMIBHON MalIMHBI. TeMieparypy KUIEHUs t,, TeMIeparypy
KOHJIEHCAllMU t, 1 MacCOBBIM Pacxoj] aMMHUaKa m, MPUHATH 1o Taodi. 1.7.
CocTosiHHE TIapa Ha BXOJI€ B KOMIIPECCOP — CYXOW HACBILEHHBIN, IEPEOXIAKICHHUE
KOHJIEHCaTa OTCYTCTBYET, CXKaTHUE Mapa sIBJISIETCS auabaTHBIM.

N3006pa3uth UK B Maciitade B quarpamme 7S .
Tabomura 1.7. Ucxonaple JaHHBIE

[Tocnenusas t,, | [Ipexnocnenusist | m,, | t,,
undpa mudppa | Oc | undpa mmdppa | | °C
1 -22 1 30 | 35

2 -35 2 50 | 30

3 -30 3 80 | 25

4 -25 4 100 | 20

5 - 20 5 150 | 15

6 - 18 6 200 | 35

7 -15 7 250 | 30

8 -10 8 300 | 25

9 -12 9 400 | 20

0 - 28 0 500 | 15

Koumponwvuas 3aoaua 8

[Io ropu3oHTaIBLHOMY TPYOOIPOBOAY BHYTPEHHMM JAHAMETpPOM d, U TOJIIIMHOU
CTEHKH &, ABMXKETCS ropsiyasi BOJAa CO CKOPOCTBbIO ¢ M cpeAaHen temreparypou t. s
CHIDKEHHUSI TEIUIONOTEPh MPEAYCMOTPEHA TEIUIOBAs M30JSALMS TEIUIONPOBOAHOCTRIO A, U
TOJNIIMHON &,. TpyOOnpoBOj OXJIaXAaeTcsi B YCIOBUSAX CBOOOJHOM KOHBEKLIMH aTMO-
chepHOro BO3JyXa TeMIEpaTypoul t, U JIYYHCTOrO TEIUIOOOMEHa Ha Hapy>XKHOW TO-
BEPXHOCTU TemoBOoM u3oyauuu. Ko3ppuuueHT TeniaoBoro M3iMydeHUs: MOBEPXHOCTHU
m3osisauu ¢ = 0,95. TermonpoBoaHocTh ctanu A4, = 45 B1/(MmK).

OnpenenuTh TeMNepaTypbl MOBEPXHOCTEH TPyOONpoBOAa M U3OJSALMH, JIUHEHHBIM
KO3 PUIIMEHT Tertonepeiayu U JIMHEWHYIO MIIOTHOCTh TEIMJIOBOTO TIOTOKA.

Onpenenutb KPUTHUECKUN THAMETpP U30JIALUU U CAENAaTh BBIBOA O €€ 3 (PEeKTUBHO-
CTH.

[TocTpouts B MacimTabe TeMmriepaTypHBIN rpaduK, UCXOTHBIC JAHHBIC MPUHATH IO
Tao. 1.8.
Taomuma 1.8. Mcxonaele qaHHBIE K 3aa4€ &

Hocnenuss uudpa mudpa | t, | &, | 5,, | pennocnenuss undpa | t,, | d,, | I, A,
°C | M/c | mm mugpa °C | Mm | MM | Br/(MK)
1 9 | 0,5 | 40 1 20 21| 2 0,05
2 110 | 1,0 | 50 2 10| 28 | 2 0,075




3 130 15| 60 3 0 |34 ] 2 0,1
4 1501 20| 70 4 10 | 41 | 2 0,15
5 1701 25 | 80 5 20 [ 51 | 3 0,2
6 90 | 05| 40 6 20 70 | 3 0,25
7 110 | 1,0 | 50 7 -10) 83 | 3 0,3
8 130 15| 60 8 0 |[101] 4 0,35
9 1501 20| 70 9 10 | 126 | 45 04
0 170 | 2,5 | 80 0 20 | 150 | 4,5 0,5

Konmponvnas 3adaua 9

BeiOpath THIIOpa3Mep CEKIIMOHHOTO BOJOBOJSIHOTO MOJOTPEBATENS, YCTaHABINBA-
eMOTO B CHCTEME TEIUIOCHA0XKEHUS CEIbCKOXO3SMCTBEHHOTO OOBEKTa, M OINPEICITUTH
YHCIIO CEKIUH, TPUHSTHIX K YCTaHOBKE.

[TocTpouts TemmnepaTypHble rpaQiKu CETEBON U HArpeBaeMON BOJIBI.

TerioByt0 MOIIHOCTH MOJOTpeBaTes @, TEMIIEPATYPhl CETEBOM BOJBI HA BXOJC B
HOJIOrpeBaTelib t| ¥ Ha BBIXOJE 1, @ TaK)Ke TeMIIepaTypbl HarpeBaeMoi BOJIbI Ha BXOJIC B

IOJI0TPEBATENb t, M Ha BBIXOJE t, MPHHATH 1Mo Taba. 1.9. B 3aBHCHMOCTH OT HOMEpa Ba-

puUaHTa.
Tabnuna 1.9. Ucxonnble 1aHHBIE
Ilocnennss D, [Ipeanocnenusis Temneparypa, oc

nudpa kBt wrpa mnppa t! t! t! t!/

mudpa
1 160 1 70 20 60 10
2 200 2 70 25 60 5
3 300 3 70 30 55 5
4 400 4 70 35 60 10
5 500 5 70 20 55 5
6 600 6 70 25 60 10
7 700 7 70 30 60 5
8 800 8 70 35 55 5
9 900 9 70 30 60 10
0 1000 0 70 35 60 5

Kpurepun u mikana OLieHUBaHMS IO OLIEHOYHOMY CPEACTBY IPAKTHUUECKUE 3aHATHUS

[IIxana onenuBa-
HUs (MHTEpBa Kpurepuii onenuBanus
0aIIoB)

5 3amaHus BBHITIOJTHEHBI HA BEICOKOM YpOBHE (pacdeTsl, opopMiIeHHe, IPeaCcTaB-
JIeHHEe UToroBoro Matepuaia jansl Ha 90-100 % Bonpocos/3aaay)

4 3amaHus BBIIOJHEHBI HA CPETHEM YpPOBHE (pacdeThl, ohopMiIeHUE, IPEaACTaB-
JICHHE UTOTOBOr0 MaTepHaia AaHsl Ha 75-89 % Bonmpoco/3anay)

3 3amaHus BBHIIOJIHEHBI HA HU3KOM ypOBHE (pacuersl, 0pOopMIIeHHE, PEICTaB-
JICHHE UTOTOBOro Marepuaina aansl Ha 50-74 % Bonmpoco/3anay)

2 3amaHus BBHIOJHEHBI Ha HEYIOBJIETBOPUTEIHLHOM YPOBHE (pacyerbl, 0hopM-
JICHHe, MTpeJICTaBJIeHNe HTOrOBOT0 MaTepuana ganbl MeHee 4yeM Ha 50 %)

KoMmmuiekT 3aganuii K KOHTPOJIbHOM padoTe:

Bapuanr 1




1. IIpenmer TepmoauHaMuKku. TepmoanHaMuyeckuii Meroa. TepMoauHaMuyeckue
napameTpbl COCTOSIHHMSL.

2. B cocyne emkocThio 1000 TUTpOB COAEPKUTCS TIpHU JaBjiaeHud p = 1,2 atm ,
temriepatype t=20°C razoas cMmech, cocTosimias no oobemy u3 20% azora u 80%
okucu yriaepoaa. OnpeaeanTs BEC COCTABIISIIONIEN Ta30BOM CMECH.

Bapuant 2
1. PaGouee Teso 1 ero mapamMeTpsl. Y paBHEHUE COCTOSHUA.
2. Onpenenuts yaeabHbIA pacxo/l apa B MapOCUIIOBON yCTaHOBKE, padOTaroIIei
no muK;Iy PeHkwHa, eciiv mapameTpsl apa mepen TypouHoit p = 300ap, t =460 C,
a naBieHue B koHaeHcatope p =0,040ap.

Bapuanr 3
1. PabGoTa raza. Beruucnenue padotsl. ['paduueckoe mpencTaBieHue.
2. MaHoMeTp, yCTaHOBJICHHBIN Ha OapabaHe mapoBOro KOTJa, MOKa3bIiBaeT 8 Kr/
cm.YUemy paBHO aOCOIIOTHOE AaBJI€HUE B KOTJIE, €CII OAPOMETPUUECKOE JaBICHUE
B =700 Mm.pT.cT.

Bapuant 4
1. OcHOBHBIE 3aKOHBI U/ICAJIBHBIX TA30B
2. Ha uzo6apnoe cxarue 1 kr kucnopoja (O ) 3arpauena padora 100 xJ[x.
OnpenenuTs AaBiI€HUE KUCIOPOIA, €CIU B HaUaJle ckaTus ero ooveM paseH 0,4 M
/KT, a TeMneparypa B KoHle cxaTtus pasHa 30° C.

Bapuant 5
1. CpaBHeHHME TepMOAMHAMUYECKUX UKJIOB nopiiHeBbix JIBC npu € = idem.
2. B 1 xr Bo3nyxa B n3oxopHoMm npouecce noapoaurcs S00k/[x tenna. JlaBnenue
raza npu 3ToM BospactaeT ot 30 6ap 1o 70 6ap. OnpenennuTh KOHEYHYIO TeMIepa-
Typy BO31yXa, CYUTasl TEIUIOEMKOCTh IMOCTOSTHHOM.

Bapuant 6
1. Pabora u TemioTa B TEPMOAMHAMUYECKOM TTIpoIiecCe.
2. Onpenenutb a0CONIOTHOE IABJIEHUE B COCY/IE, €CIIHM NMOKa3aHUE TPUCOETUHEH-
HOTO K HEMY pTYTHOTO MaHOMETpa paBHO 16ap , a aTMocepHoe JaBiaeHue 1o 0a-
pometpy cocrtapiiger 750 MM.pT.cT. TemrepaTypa B MeCTE€ yCTaHOBKU MTPUOOPOB
pasno 0 C.

Bapuant 7
1. YpaBHEHUs COCTOSIHUS I PE€aJIbHBIX T'a30B.
2. B 1 xr Bo3nyxa B u30xopHoM nporecce noapoaurcs S00k/[x tenna. JlaBnenue
raza mpu 3ToM BospactaeT ot 30 6ap 1o 70 6ap. OnpenenuTh KOHEYHYIO TeMIepa-
Typy BO3AyXa, CYUTas TEIIOEMKOCTb TOCTOSIHHOM.

BapuanT 8
1. AHanu3 U30XOpPHOTO M U300apHOTO MPOLIECCOB.
2. BenenctBue annabaTHOTO CKaTHs BO3AyXa €ro TemiepaTrypa mnossimaercs ¢ 30
C n031°C. pu 3ToM 3atpadeHa padora 0,2 k/[x. OnpeaenuTs Maccy CKUTaeMOro
BO3JlyXa, CYUTAs TEIUIOEMKOCTh MOCTOSTHHOM.

BapuanT 9
1. Hukn nopumHeBsix JIBC co cMenanHbIM MOABOIOM TEIUIOTHI.
2. MaccoBas TemIoeMKOCTh Bo3ayxa Ipu noctostHHoM AaBiaenuu C = 1000 1x/(kr
rpan). HailTu MOlyJIbHYIO TEIJIOEMKOCTh BO3/1yXa B MPOLIECCE MPU TOCTOSIHHOM
ooveMe (M= 29 kr/kmoib).



Bapuant 10
1. Kakue paGourie 1uana3oHbl TEMIEPATYpP pa3IMYHbIX TepMmomnap?
2. Onpenenutsb 1Moje3nyto padboty nukia KapHo, eciau npu aquadaTHOM CKaTUU
abcoIoTHAs TeMIiepaTypa paboyero Tena noBbicuiIach B 2,5 pasa, a B LIUKJIE MO/I-
Boautcs 350 k/x Teria.
Bapuant 11
1. DHrponus.
2. OnpenenuTts CpeIHUN TEMIIEpATyPHBIA HAMOP B MPOTUBOTOYHOM BO3IYIIHO- T'e-
JMEBOM TEIUIOOOMEHHUKE YHEPreTHUECKOT0 aTOMHOTO peakTopa. ['enuii oxmaxa-
ercs oT 730 no 440 C u narpeBaercs Bo3ayx oT 390 no 670 C.
Bapuant 12
1. KoadduumeHT TemnonpoBogHOCTH, €ro (PU3NIECKUN CMBICIL.
2. Onpenenutsb padoty rukia Kapno, ecnu npu aanabaTHOM CKaTUH a0COTIOTHAS
TeMrepaTrypa pabouero Tejna HoBeICHIIACH B 2 pa3a, B ukie npooautcs 180 k/[x
TeIIa.
Bapuanr 13
1. Hukn Kapuo. Ero 3nauenue. Tepmuueckuii k.m.1. rukiia Kapuo
2. OnpenenuTsb MOABEIEHHOE TEIUIO q B IIUKJIE ra30TYpOMHHOIN YCTaHOBKH CO
CrOpaHHEM IPHU P =const, €CIIM CTENEHb NOBBILIEHUS B KoMmnpeccope 10, a moka-
3arenb aguadara 1,4. Ternsno, oTqaHHOE XOJI0JHOMY UCTOUHHKY, 25 KJIK/KT.
Bapuant 14
1. H-d auarpamma Bia)XHOTO BO3AyXa.
2. MaHOMeTp, YCTaHOBJIEHHBIN HA COCYJI€ C KUCIOPOAOM, MTOKa3bIBAET JIaBJICHUE
820 MM.pT.CT., a OapomeTpuyeckoe JaBjieHue paBHo 740 MM.pT.cT. OnpeaenuThb
IJIOTHOCTH KUciopoaa mpu temneparype 20 C.
Bapwuant 15
1. TemnepaTypHoOe€ 10Ji€ U TEMIIEPAaTypHbIN TpagueHT. 3akoH Dyphe.
2. OnpenenuTth MOTEPIO TEIUIOTHI MyTEM KOHBEKLIUH BEPTUKAIBHBIM IIapOIPOBO-
JIOM AuaMeTpoM 15 MM U BBICOTOM 2 M, €CJIM TEMIIEpaTypa HApyKHOM CTEHKHU —
160 C, a remneparypa okpyxatoiero Bozayxa 30 C.
Bapuant 16
1. Btopoii 3aK0H TePMOAUHAMUKH U €T0 (POPMYIUPOBKH.
2. OnpenenuTth NOTEPIO TEMIOTHI MyTEM KOHBEKLUN BEPTUKAIBHBIM
napornpoBojoM auamerpoM d=15 MM u BeicoTOi h =2 M, ecnu Temneparypa
HapyxHou cteHku tH=160 C, a TemnepaTtypa okpyxaroniero sozayxa t=30 C
Bapuant 17
1. Peanbnbie paboune Temna. dazoBbie nepexobl. Junarpamma p-t.
2. Ilpu pacmmpenun azota coepinaercs padora 150 k/[x. OnpenenuTs KOHEUHOE
JaBJICHUE Ta3a, €ClIi ero HayanbHoe JaBieHue paBHo 650 klla, a TemnepaTypa rasza
B IIpoliecce pacuiupenust He usmensierca h=0,5m .
BapuanTt 18
1. TI'padumueckuii MmeTox pacueTa napoBsix mporeccoB H-S (I-S)auarpamma.
2. Temniepatypa Boznyxa 10 C. OnpenenuTs OTHOCUTENBHYIO BIAKHOCTh BO3lyXa
npu Harpese ero o remneparypbsl 40 C, ecnu Biiarocogep:xanue Boayxa npu 10
C, paBHO 2



Bapuanr 19

1. O6mwmii BUA KPUTEPUATBLHOTO YypaBHEHHs TeruiooTaaun. Onpenensomue u
oTpeJeNsieMble KPUTEPHUU.

2. BenencrBre anquabaTHOTO CHKAaTHsl BO3AyXa €ro Temmneparypa nossimaercs ¢ 30
C 1o 310 C. npu 3ToM 3atpayeHa padota 0,2 k. Onpeaenutb Maccy CKUTraemo-
ro BO3/lyXa, CYUTAs! TEIUIOEMKOCTh IMOCTOSTHHOM.

Bapuant 20
1. Hwuxn Kapuo. Ero 3nauenue
2. BenenctBue anmnabaTHOTO CHKATHsI BO3AyXa €ro TeMiepaTrypa nossimaercs ¢ 30
C o 310 C. mpu 3ToM 3atpaueHa padota 0,2 xJIx. Onpeaenutb Maccy CKUTaeMo-
ro BO3/lyXa, CUATAS TEIJIOEMKOCTh MMOCTOSIHHOM.

Bapuant 21
1. OOpaboTKa pe3yJbTaTOB IKCIEPUMEHTATBHBIX UCCIICIOBAHUIN C UCTIOIB30BAHU-
€M TEOPUH MO100us.
2. B 1 xr Bo3nyxa B n3oxopHom npotecce noapoaurcs S00k/[x tera. JlaBnenue
raza npu 3ToM BospactaeT ot 30 6ap 1o 70 6ap. OnpenenuTs KOHSYHYIO TeMIepa-
Typy BO3AyXa, CYUTasA TEIIOEMKOCTb ITOCTOSTHHOM.

Bapuant 22
1. JIyaucTtsiii Terumooomen. 3akon Ctedana-bonbsiMana.
2. MaHoMeTp, YCTaHOBJIEHHBIN Ha COCYJI€ C KUCIOPOAOM, OKA3bIBAECT AABJICHUE
820 MM.pT.CT., a OapomeTpuyeckoe JaBjieHue paBHo 740 MM.pT.cT. OnpeaenuThb
IJIOTHOCTH Kucyiopoaa mpu temneparype 20 C.

Bapuant 23
1.1 ukn KoMOpECCOPHOM XOJIOAUIBHON MAIlIUHBI.
2.1lpu pacmmpenuu azota coepiuaercsa padora 150 k/[x. OnpeneanTs KOHEUHOE
JIaBJICHUE ra3a, €Clid €ro HadalibHOE AaBiieHue paBHO 650 klla, a Temneparypa raza
B TIpOIIECCE pacIIMpeHus He u3Mensercst h= 0,5m.

Bapuant 24
1.OcHOBBI pabOTHI TETIJIOOOMEHHBIX aIapaToB.
2.0npenenuTs NOJBEICHHOE TEIUIO ( B IUKIIEC Ta30TypOMHHON YCTaHOBKH CO CTO-
paHueM Mpu p =const, €ciii CTENEeHb NOBBIIIEHUs B Komipeccope 10, a mokaza-
tenb aaunabara K=1,4. Temno, oTqaHHOE XOJIOJHOMY UCTOYHHKY, ( = 25 KJ[XK/KT.

IIpyMep KOHTPOJILHOTO TECTUPOBAHMS M0 JUCHUILIUHE
«TepmoanHaMuKa ¥ Temjionepenaya
1. 3axon boiinsg — Mapuorra yrBepxaaer 4ro:
1) mpu p=const, v /T, =const;

2) mpu T=const, v, -p, =CONSst;
3) pu V =const, D /Ti =const;

2. 3akoH I'eit — JIrocaka yTBep:KaaeT 4T0:



1) npu p=const, %:const;
i
2) mpu T=const, p;-v; =const;

3) mpu V =const, % =const ;

Hp-V=m-R-T.

3. 3akon llapas yreep:xaaer 4ro:
1) mpu T=const, p;-v; =const;

2) mpu V =const, ?' = const ;

3) mpu p=const, —* = const;

i
U.
T
4)p-V=m-R-T.

4. YpaBuenne Knaneiipona | Buga umeer Bu:

)p-V,=p-R-T; 2) p-V=m-R-T;
3p-V=n-u-R-T,; 4) p-v=R-T.

5. YpaBHeHnune MeHe/ieeBa NpeCTABICHO BbIPAKEHUEM
Dp-V=m-R-T; 2)p-V,-n=n-p-R-T;
3)pV,=p-R-T; 4)p-V=n-u-R-T.

6. YpaBuenne MenaesneeBa — KinaneiipoHa npeacraBiieHO BbIpasKeHHEM:
1) p-v=R-T; 2) p-V,=p-R-T;

3)pV,=pn-R-T; 4)p-V=n-u-R-T.

7. YpaBHeHHe COCTOSIHUE UI€AJIbHOI0 ra3a 3aNicbIBaeTCs B BUAeE:
)p-m=V-R-T; 2) m-R=p-V-T;
3)p-V=m-R-T; 4)T-R=m-p-V.

8. Bernuuna 4R Ha3biBaercH:

1) ynenbHas razoBasi IOCTOSTHHAS,

2) TepMuYecKUid KOA(DPUIIMEHT MOJIE3HOTO JEHCTBUS;
3) yHHBepcalibHAasI Ta30Basi MOCTOSTHHAS;

4) xonoawIbHBINA KO3 DUIIMEHT.

9. TepmoanHaMHYecKasi CHCTeMa, He 00MEHUBAIOIIASICH TEIJIOTOM ¢ OKPYIKa-
I0LIEeH Cpeaoi, HA3bIBACTCH:

1) oTKpBITOM;

2) 3aKpBITOM;

3) U30IUPOBAHHON;



4) annabaTHOM.

10. TepmoauHamMu4yecKasi CHCTEMA, He 00MEHUBAIOIIASICA C OKPYKAKOLIEH cpe-
JI0M BelIeCTBOM, HA3bIBAETCS:

1) 3aKpBITO;

2) 3aMKHYTOM;

3) TemI0MU30IUPOBAHHOM;

4) N30IMPOBAHHOM.

11. TepmoguHamMu4yecKasi CHCTEMA, He 00MEHUBAIOIIASICA ¢ OKPYKAKOLIEH cpe-
0 HU SHepPrueil, HU BeleCTBOM, HA3bIBAETCH:

1) agnabatHOI;

2) 3aKpBITOM;

3) 3aMKHYTOW;

4) TerIoU30JIMPOBAHHOM.

12. TepMoanHAMUYECKHUI POLECC, MPOTEKAKINNNA KAK B IPAMOM, TAK U B 00-
PATHOM HANPABJICHUHU HA3bIBACTCH:

1) paBHOBECHBIM;

2) 00paTUMBIM;

3) HEpaBHOBECHBIM;

4) HEeOOPATUMBIM.

13. TepmoaguHaMH4YeCKUIl MPOLECC, B KOTOPOM padoyee TeJj10, MPoias psia co-
CTOSIHMH, BO3BPAIAETCH B HAYaJIbHOE COCTOSIHME, HA3bIBAETCS:

1) HeoOpaTUMBbIM;

2) paBHOBECHBIM;

3) 0OpaTUMBIM;

4) HepaBHOBECHBIM.

14. 3akoH ABoraapo yrBep:KaaeT, 4To Bce HaeabHble ra3bl NPU OAUHAKOBBIX P
u T B paBHBIX 00bEéMaXxX coaepPKAT OJUHAKOBBIE YHCJIO0:

1) atomoOB;

2) MOJIEKYJI;

3) creneHelt cBOOOIBI;

4) mouieil.

15. YaenbHast MaccoBasi TEIJIOEMKOCTh onpeaessiercs no ¢gopmy.ie:

1) o= 9Q; 2) =X,
he= ot
3) .= Q; 4. _ Q.

m-dt V.-dt

16. YaeabHast 00bEMHas TENJIOEMKOCTD onpeesieTcst mo gopmy.ie:
1)C=ﬂ; 2)C’=ﬂ;
m-dt V- dt



oQ 0Q
3) uc= -2 nHc=X,
) e =T ) =4

17. YaeabHast MoJISIpHAS TEIUIOEMKOCTD onpeaesisiercs no gpopmy.e:

_ Q. ,__ Q.
1 o= 2) c V(t,-t,)’
m - dt dt

18. Cpennsisi ynejibHasi MaccoBasi TEILI0EMKOCTH onpeaessieTcs mo gopmy.ie:

-, oQ _ oQ .
D= . 2)ic=— 2.
)¢ V-(t, -1,) ) e n-(t;—t,)
3 e Q9 . nc=2

m-(t, - t,) dt

19. UcTunHas yaeJbHast MOJISIPHASA TEIJIOEMKOCTh onpeaessiercs no gopmyJie:

o= Q0 . A
m-(t2—t1)0 V‘(tz_t1)0
= 0
20. TennoémMKoCTh, onpeaejieHHAS NPYU MOCTOSTHHOM J1aBJIEHUHM HA3BIBAETCH:
1) u30xOpHOM; 2) uzo0apHoOii;
3) UCTUHHOM; 4) cpenHeil.

21. 3akon Maiiepa yTBep KaaeT 4ro:

1) puc, =4.115-z; 2) pc, =pc, +uR ;
3) ¢, +c, =R; 4) k=bCe _Co
uC, G,

22. YpaBHeHHe JJIM pacyera yAeJbHO MOJSAPHOM N30XOPHOI TENJI0EMKOCTH
UMeeT BU/:
1) uep =k-pcy; 2) ucp =pc, +1R ;

aQ .

3) uc=—-; 4) uc, =4.115-z.
) u - ) uc,

23. BoipaxeHue 1Jis onpeaeseHus yAeJIbHOH MAacCOBOM TEII0EMKOCTH CMECH
HMeeT BUA:

n n
1) C’C:M:Zri'cg; 2) CCM:Zgi‘Ci;
1 1
n . aQ
=3y, -1, 4) c=-%_,
3) ey =21 HCi ) o=



24. BoipaxkeHue A5l onpeeJieHUs YAeJIbHO 00bEMHOM TENI0EMKOCTH CMeCH
uMeeT BUA:

n n
1) CE:M eri°C;; 2) HCCM:Zl:Xi'HCi;
1
__Q . Vg .
3 -2 9 =0,

25. BeipaxkeHnue 1J1s onpeaeeHus yAeJbHOH MOJSIPHON TeMJIOEMKOCTH CMeCH
HMeeT BUA:

oQ 4
) u 1 dt ) Cem 21:9
3) uCepy :ZXi “HC; ; 4) ey :Zri -Cj.
1 1

26. MaremaTn4yecKkoe BbIPpaKeHHE MEPBOr0 3aKOHA TEPMOIAWHAMMKH ISl U30-
JIMPOBAHHBIX CHCTEM MMeeT BUI:

1) ?:ds; 2) dh=56q+vVv-dp;
3) dh=c,-dT; 4) 8Q=dU+35¢.

27. YpaBHeHHE NEPBOro 3aKOHA TEPMOJAMHAMHUKM 4Yepe3 IHTAJIBNHNI0 PacCHH-
ThiBaeTcs Mo gopmy.ie:

1) ?:ds; 2) dh=38u+v-dp;
3) dh=c,-dT; 4) 5Q=dU+5/.

28. U300pakeHue M30XOPHOI0 Mpoliecca Ha JuarpaMMe B KoopauHarax I — S
HMeeT BU/:

T

3) —/-1)/

5 S 5 S

29. CsA3b MeK1Y MapaMeTPaMu JI H30XOPHOT0 Mpoiecca uMeeT BHL:

1) Py _ L; 2) % 1 :
p, T, v, T
k-1 T
L
3) Py -V =P,L;; 4) (—1] ===,
L, T
29. CsA3b MeKAY NapaMeTPaMu AJI1 H30XOPHOT0 Mpouecca uMeeT BH/:
1) P LIy 2) b T
p, T, v, T

k-1
-
3) Py -V =DPyLy; 4) {&] =?2-
1



30. YpaBHenue 1iis pacyéra padoThl paclIMpeHusi ra3a B HK30X0PHOM Ipoliecce
uMeeT BUA:
1) L=0; 2) L=m-c, - (T, -T,);

3) L=m-p1-01-|n2; 4) L=m-c,-(T,-T,).
1

31. U3MeHeHHe FHTATLINN ra3a B H30XOPHOM MPoLecce MPeICTABIEHO:
1) Ah=0;

2) Ah=cpy (T, =Ty);

3) Ah=cp - (T, - T,);

4) Ah=c,-(T,-T,).

32. YPaBHeHI/Ie AJIA UBSMECHECHUSA SHTPOIIMMU B H30XOPHOM IIpoHecce UMEECT BU:

1) AS=m-c,-In>2; 2) AS=0;
Y,
TZ- pZ
3) AS=m-c, -In=2; 4) AS=m-c,-In=2.
T P

33. YpaBHeHue 1151 pacyeTa TeII0Thbl B M30XOPHOM Nponecce uMeeT BHL:
1) Q=m-c, -At; 2) Q=m-(c, +R)-At;

3) Q=m-R-T-In2; 4)Q=m-R~T2-In%.

U, 2

34. YpaBHeHHe 1JIs pacyeTa NMoABeIeHHOM TeIJIOThHI B H300apHOM mpoiecce
uMeeT BU/:
1) Q:m'cp'(Tz_Tl); 2) Q=m~cv~(T1—T2);

3)Q:m-p1.01-|n0—2; 4) Q=m-R-T-In 22,
Ul l)l

35. CBsa3b MexIy napaMeTpamMu U300apHOI0 NMpouecca npeacTaBjieH0 BbIpaxke-
HHEM:

po T, 2 (v _L,
L, Tz’ L, Tl’
T
3) p1-VL =Py V,; 4)&2—1-
p, T

Kputepun u mikasa olieHUBaHUS 1O OLICHOYHOMY CPEACTBY KOHTPOJIbHAsI paboTa

[IIxama onenuBa-
HUS (MHTEpBa
0aioB)

Kpurepuii oniennBanus




[IIxama oueHuBa-
HUs (MHTEpBa

Kpurepuii oniennBanus

0aioB)

5 KontposbHas paboTa BBIIIOJHEHA HA BHICOKOM YPOBHE (IIPaBUIIbHBIC OTBETHI
nanbl Ha 90-100 % Bompocos/3a1aq)

4 KonTtponbHast paboTa BBIIOJHEHA HA CPETHEM YPOBHE (IIPaBUITHHBIC OTBETHI
naHbl HA 75-89 % BompocoB/3aay)

3 KoHTtponbHast paboTa BBIIIOJHEHA HA HU3KOM YPOBHE (IIPaBHIILHBIC OTBETHI
nanbl Ha 50-74 % BormpocoB/3a1ay)

2 KontponbHast paboTa BBIIIOJHEHA HA HEYIOBIECTBOPUTEIHLHOM YpOBHE (TIpa-

BWJIbHBIC OTBETHI JJaHbI MeHee ueM Ha S0 %)

I/IHI[I/IBI/II[yaJ'IbHOC 3aJaHHeE:

TpeOyercs:

1.Onpenenuts napamMeTpbl COCTOSIHUSL paboyvero Tena B XapaKTePHBIX TOUKaX IUK-
Ja Y 3aroJIHUTh TaOIUILy

Touxa

p. klla

v, M¥YKr

2. J171s1 KaX0T0 MPOoIIecca, BXOASIIEro B LMK, BBIYUCIUTh U3BMEHEHUE BHYTPEHHEH
DHEPI'uH, SHTAIBIIUU, DHTPOMHHU, a TakKe padOoTy Mpolecca U KOJIMYECTBO TEIUIOTHI,
Y4aCTBYIOILEH B MPOLIECCE.

3.Pe3ynbTaThl BEIYUMCICHUN TEPMOJMHAMUYECKHUX MTapaMETPOB MPOIECCOB 3aHECTU
B TaOJIMITy, ONIPEJCIIUTh PA0OTy ITMKIIA, TEIJIOTY ITUKIIA, KOJUYSCTBO MOJIBEACHHON U OT-
BEJCHOM TEIUIOTHI, a Takxke Tepmudeckuii K11 nukia.

———mm——— -

IMpouece

A, b/xr

Ah,xJn/kr

As b K L xJDs/xr

q, xJbr/Kr

a=g
CrE
z-b
b-a

i

4. ITocTpouTh 3aIaHHBIN IHUKJ B KoOpauHaTax T-S.
Z

P

Y




Bapu-| Taz |ta, |pa | € A a-c Z-b n
anr °C | Kklla
A-1 1 Hs 80 | 200 | 6,0 | 6,2 | T=const | T=const -
A2 | He 99 1250 [ 6,5 |59 | T=const | T=const -
A-3 | CHs 80 | 200 7,0 | 7,1 | T=const | dg=0 -
Ad | SO 99 {250 |75 |67 | T=const | dg=0 -
A% | CO2 80 | 200 |80 |79 | T=const | n—const | 1,26
A-6 posnyx | 99 | 260 |85 |75 | T=const | n=const | 1,26
A-7 | N2 50 | 140 17,0 | 3,6 | dg=0 T=const | -
A-8 | O2 15 1101 |80 |37 |dg=0 T=const | -
A-9 pozayx | 70 1170 | 6,5 | 3,5 | dg=0 T=const | -
A-10 | H2 25 (101 [ 9,5 |34 |dg=0 T=const | -
A-11 | CO 3G |10 |10, 133 | dg=0 T=const -
A-12 Bospyx | 38 1150 | 7.5 |38 }dg=0 dg=0
Bapai Taz |ta, |Pa, | & aQO's a-c z-b n
an °C_ | kila s JbK/Kr
A-37 He 99 | 250 | 5,5 | 5700 | T=const | T=const
A-38] SO2 7 99 | 250 | 7.5 j 960 T=const | dg=0 -
A-30mozayy B0 | 290 | 8.5 | 1700 T=cons{ ; n=const | 1,26
A-40] O2 15 1101 |90 11200 | dg=0 T=const | -
A-41wosayxe 70 170 1 6,5 | 1200 dq=0 T=const -
A-42| Ha 85 | 101 [95 | 9900 {dg=0 T=const | -
A-431 CO 1 30 | 101 {10 | 1300 | dg=0 dg=0 -
A-ddioanyxt S8 | 150 | 7,5 11500 [ dg=0 dg=0 -
A-451 H2 66 | 160 | 6,5 | 1500 | dg=0 dg=0 -
A-451 CO2 | 20 | 101 | 9.0 | 1400 dg=0 n=const | 1,26
A-47| CHa | 42 [ 150 [ 7.0 [4100 | dg=0 n=const | 1,26
A-48¢ 02 15 | 101 |95 | 1300 | dg=0 n=const | 1,26
A-491 CO 20 | 101 | 8,0 | 1400 n=const | T=const [ 1,35
A-501 CO= | 25 | 101 17,5 | 1500 n=const | T=const | 1,35
A-31] H2 42 1130 | 7,0 | 9900 n=const | T=const | 1,35
A-52: Ha 66 | 160 | 6,5 | 3000 n=comst | T=const | 1,35
A-53| O2 13 | 101 | 90 | 1200 | n=const | dg=0 1,35
A-S4sozmyx] 25 [ 101 + 7.5 | 1400 n=const | dg=0 1,35
A-55| CH4 | 530 | 140 | 7,0 | 3800 n=const | dg=0 1,35
A-56| CO | 70 | 170 | 6,5 | 1300 | n=const | dg=0 1,35
A-S7| Hz 15 1101 | 9,5 | 9500 n=const | n=const | 1,30
A-58] He 20 ;101 | 8,0 | 4800 n=const | n=const | 1,30
A-591 Oz 18 1150 (7,0 {1200 n=const | n=const [ 1,30
-60[ §Q2 | 80 | 170 [ 6,5 | 1000 n=const | n=const { 1,30




Bape] Taz -Tili-‘:,iwpa, 7\c7! A | ac 77I7 lji I'n
| 4T | {°C | kIMa ﬁ} | ! '
31 Ha 40 | 101 | &5 22 ‘dL—O dq_() i
4| N | e | 160 [65 39 [dg=0 Tdg-0 | |
#‘<)v 20 [ 101 |90 _qu—() | n=const ’ 126 |
CHa | 42 on 7.0 141 dg=0 [ n=const | 1.26 |
Oz ji 101 | 9.5 'p m_qu_n | n=const | 1,26 |
" SO» 66 | 160 | 5.0 | 4.2 {(i:-() n=const | 1,26 |
R l9| CH:« | 15 | 101 {85 [4. J—|—n zconst | T=consi | 1,35
A20| CO [ 20 [101 80 |38 | n=comst | T=const | 1.35 |
A-211 CO2 [ 25 [101 Lj\ 4,3 | n=const | T=const | 1,35
A-22 | T2 7 42 1130 | 7,(7_ 3_;7 n=const E}"N | _1,35
K23 | He | 66 | 160 | 6,5 | 3.2 | n=comst | T=const | 1,35
A-24 P—é‘-i 86 | 190 | 6,0 34-1-11-—-&)115( T~wn;1—ml.35
A-25 | O2 [ 15 [ 101 |90 [3.7 |n=const {dg=0 | T35
A26| SOz | 20 | 101 |80 |42 |n=comst | dg=0 | 1.35
K37 | Sosayx | 25 [101 | 7,5 |39 |n=const [dq=0 | 133 |
A28 | CHa | 50 | 140 | 7.0 40 [ n=const |dg=0 [1.35 }
A29| CO [ 70 | 170 [6,5 [3.9 |m=comst |dg=0 |135 |
30| €Oz | 67 (200 60 | 4.0 n=const | dg=0 | 1,35 |
F\-M | Hz 15 [ 101 |95 3.6 | n=const | n=const | 1,30
32| Ho 20 | 101 [8,0 |33 [ n=const ]n:.consl [ 1,30
%33 N2 25 | 101 | 7.5 | 3.8 | n=const | n=const | 1.30 |
A34 [ 02 | 58 | 150 | 7.0 3.5 | n=const | n=const | 1,30
= E S B ol e [ il
R-35[ SOz | 80 | 180 |65 '3.9 | n=const | n=const {130
A-36 [ mosayx | 67 [210 |60 | 3,6 | n=comst | n=const | 1,30 |

BrInonHseTcs Mo METOIMYECKUM YKa3aHUSIM K BBITIOJIHEHUIO WHIUBHUAYAJIbHOTO 3a/IaHUS
no aucuuiuinHe ""TeopeTudyeckrue OCHOBBI TEIIOTEXHUKH' [DIEKTPOHHBIN pecypc]: s
cTyneHToB Bcex crienuanbHocTelt / Coct.: H.I'. banaukos, B.A. Bonkos, }0.A Kynukos,
A.H.Kunmak, B.A. Peibanbuenko - Jlyranck: M3n-so BHY um. ans, 2010.-25 c.

KpI/ITepI/II/I " IKaJia OOCHUBAHUWA 110 OOCHOYHOMY CPCACTBY MHANBUAYAJIbHOC 3a1dHUC

[IIkana oneHu-

BaHus (MHTEP- Kputepwuii oreHuBaHms
BaJ OAJIIOB)

3agaHue MPECTaBIEHO HA BBICOKOM YPOBHE (CTYJEHT MOJHOCTBIO IPEACTaBUII pac-
c CMaTpHBaeMyIo NMpoOJIeMaTHKY, IPUBENl apIYMEHTHI B MOJIb3Y CBOUX CYXKACHUH, BIla-
JeeT MPOPUIbHBIM MOHATUHHBIM (KaTeropHalbHBIM) annaparoM u T.11.). U3noxenue u

O(I)OpMJ'ICHI/IC TCKCTA MMOJIHOCTBIO COOTBECTCTBYCT Tpe6OBaHI/I$IM O(I)OpMJ'ICHI/ISI TCXHHUYC-
CKOTI'0 TEKCTa

3aaHue MPEACTABIECHO HA CPEHEM YpPOBHE (CTYIEHT B LIEJIOM M3JI0KHI paccMaTpu-
4 BaeMyIo MpoOJIEMaTHKY, IPUBEI MaJI0 apryMEHTOB B I0JIb3Y CBOUX CYKIEHUH, JOIy-
CTHB HEKOTOpbIE HETOUYHOCTH U T.1.). M3noxeHue u oopmiieHne TeKCTa B OCHOBHOM
COOTBETCTBYET TpeOOBaHUSAM 0(hOpMIIEHUSI TEXHUYECKOTO TEKCTa

3amanue ue MpeiCcTaBiIeHO Ha HU3KOM YPOBHE (CTYIIEHT JOMYCTHII CYIIECTBEHHbIE He-
3 TOYHOCTH, W3JIOXKHJ MaTepuall ¢ OMMOKaMH, HE BIAJICET B JOCTAaTOYHOH CTEICHU
npoMIBHBIM KaTeropUalbHBIM almapaTtoM U T.11.). M3noxenue u ohopmieHne Tek-
CTa YaCTUYHO COOTBETCTBYET TPEOOBAaHUSM 0(hOPMIICHUSI TEXHUYECKOTO TEKCTA
3aI[aHI/Ie NpeACTAaBJICHO Ha HCYAOBJICTBOPUTCIBHOM YPOBHC HJIM HC MPCACTABJIICHO
(CTyZIeHT HE TOTOB, HE BBIMOJIHUI 3a/IaHue U T.11.). M3moxkenue u opopMiaeHue TeKcTa
MOJIHOCTBIO HC COOTBCTCTBYCT Tpe60BaHI/IHM Oq)OpMJICHI/IIO TEXHHUYCCKOI'O TECKCTa




OueHoYHbIE CPeICTBA ISl IPOMEKYTOYHOM aTTecTaluu (3a4er):

BUJIET Ne 1
Teopernueckasi 4acTh.

1. IIpeamer TepmoanHamMuku. TepmoanHaMuueckuii Mmeto. TepMoauHamMuyeckre

napameTpbl COCTOSIHHUSI.

2. luddepeHnnaibabie ypaBHEHUS! KOHBEKTHBHOI'O TEINIOOOMEHA.
IIpakTH4eckas 4acre.

B cocyae emxoctbio 1000 1UTpOB cCOAEpKUTCA MPH AaBiieHUU P = 1,2 aT™M , TeM-
neparype t= 20°C razoBas cMech, cocTosias 1no ooremy u3 20% azora u 80% okucu
yriepoaa. OnpeaenuTs BeC COCTaBIISIIONIEH ra30BO CMECH.

BUJIET Ne 2
Teopernueckasi 4acTh:
1. PaGouee Teso U ero napameTpbl. Y paBHEHUE COCTOSHUSA.
2 KowmmnpeccuonHas xonoauiibHasi ycTaHOBKA. Et TUKIT U XOJI0IUIBHBIN KOdPhUIIn-
€HT..
IIpakTUyeckass 4acThb:

Onpenenuts yaeIbHBIN pacxo/ rnapa B IapoOCUIIOBOM yCTaHOBKE, paboTaroliei mo
nukiy Penkuna, ecnu napametpsl mapa nepea typounoit p = 306ap, t =460 C, a napne-
Hue B koHaencarope p =0,046ap.

BUJIET Ne 3
Teopernueckasi 4acThb.
1. Pabora raza. Beruucienue padbotsl. I'padudeckoe npeacraBieHue.
2. AHamu3 ycioBus o00us Ha mpuMepe auddepeHInaIbHOT0 YpaBHEHHSI TETUIOO0T-
Jayu.
IIpakTHuyeckas 4acrthb.

MaHnomeTp, yCTaHOBJICHHBIN Ha OapabaHe mapoBOro KOTJIa, MOKa3bIBaeT § KI/ CM.
Uemy paBHO aOCOTIOTHOE JaBJICHHUE B KOTJIE, €CIIM OapoMeTpuyeckoe aasienue B =700
MM.PT.CT.

BUJIET Ne 4
Teopernveckasi yacTb:
1. OcHOBHBIE 3aKOHBI UJI€AJIBHBIX Ta30B.
2. MopaenupoBaHue Ha OCHOBE TEOPHH MOJ00HS.
IIpakTHyeckast 4acThb:

Ha uzob6apnoe cxxarue 1 kr kuciopoza (O ) 3atpadyena padora 100 x/{owc. Onpene-
JIUTH JIABJICHUE KUCIIOPO/Ia, €CIM B Hauajie cxxatus ero oobem pareH 0,4 M /KT, a TemIie-
parypa B kKoHile cxarus pasHa 30° C.

BUJIET Ne 5
Teopernveckasi 4acThb.

1. Cmecu uzieasibHbIX Ta30B. Y PaBHEHUE COCTOSTHUSA JIJIsl Ta30BOM CMECH.

2. CpaBHeHHE TepMOJIMHAMUYECCKUX ITUKIIOB mopirHeBbix JIBC mpu € = idem
IIpakTH4eckas 4acre.

B 1 xr Bo3gyxa B n3oxopHom npoiiecce noapoautcsa S00x/ o« tenna. JlaBieHue ra-
3a pu 3ToM Bo3pacTaeT oT 30 6ap 1o 70 b6ap. OnpeneanTs KOHEUHYIO TeMIIepaTypy BO3-
JyXa, CYUTAas TEINIOEMKOCTb MOCTOSIHHOM.



BUJIET Ne 6
Teopernuyeckasi 4acTh:
1. IlepBbIif 3aKOH TEPMOIUHAMUKH.
2. ukn nopmHesbix JIBC ¢ moxBoioM Termia P = Const.
IIpakTH4eckas 4acrb:

Onpenenuts aOCOMOTHOE JaBJICHUE B COCYE, €CIU MOKa3aHUe MPUCOSAUHEHHOTO
K HEMY PTYTHOTO MaHOMETpa paBHO 16ap , a aTMocdepHoe JaBiIeHue o 0apOMETPy CO-
craiseT 750 mm.pt.cT. Temneparypa B MecTe ycTaHOBKH npruOopoB paBHo O C.

BUJIET Ne 7
Teopernyeckasi 4acThb.

1. Cmecu nzeanbHbIX ra30B. Y paBHEHUE COCTOSHUSA ISl Ta30BOM CMECH.

2. CpaBHEHHE TePMOJMHAMUYECKHUX MUKIIOB ropirHeBbix JIBC pu € = idem
IIpakTH4yeckas 4acThb.

B 1 kr Bo3ayxa B n3oxopHoM npouecce nogsogurcsa S00x/orc tenna. JlaBnenue ra-
3a mpu 3ToM Bo3zpacTaeT oT 30 6ap 1o 70 6ap. OnpeneanuTs KOHEUHYIO TEMIIEpaTypy BO3-
JyXa, CYUTAs TEINIOEMKOCTb IIOCTOSIHHOM.

BUJIET Ne 8
Teopernveckasi yacTb:
1. Ananu3 “30XOpHOro U 1300apHOTO MPOLECCOB.
2. Como u nuddysop. 3menenune mapaMmeTpoB raza 1o jjune coruia. [Ipodpuib
COIlIA.
IIpakTH4yeckas 4acThb:

BcenenctBue agunabaTtHOro CxkaTHs BO3yXa ero tremrneparypa nosbimaercs ¢ 30 C
10 310 C ; mpu 3ToM 3atpauena padota 0,2 k/[oc. OnpenenuTb Maccy CKUraeMoro Bo3-
JTyXa, CYUTAs TEIIOEMKOCTh TOCTOSIHHOM.

BUJIET Ne 9
Teopernueckasi 4acThb.
1. DHrponus.
2. Ik nopmHeBbix JIBC co cMemaHHbIM TTOABOJIOM TETUIOTHI.
IIpakTHyeckasi 4acThb.

MaccoBast TerI0eMKOCTh Bo3ayxa npu noctossaHoM aasiaeruu C = 1000 /Jowc/(kr
rpaza). HaiiTu MoaybHYIO TEIII0EMKOCTh BO3AYyXa B Mpoliecce NpU MOCTOSHHOM 00beMe
(M=29 xr/kmo0JB).

BUJIET Ne 10
Teopernyeckass yacrb:
1. Kpyroseie npouecchl. [IpsamMoii HHUKI U €ro TePMUYECKUN K.I1.1.
2. Tennonepenaya. DineMeHTapHble BUAbI TeruioooMmeHa. OOWUN BUJ ypaBHEHHS
TEIUIONEPEAAYH.
IIpakTHyeckast 4acThb:

OnpenenuTs Moje3Hy0 padboty u  1ukia Kapro, ecinu pu aguabaTHOM CKaTUU
abcoI0THaAs TeMIieparypa paboyero Tena noBbicuiach B 2,5 pasza, a B LIMKJIE MOJBOAUTCS
350 x/{oic Temna.

BUWJIET Ne 11
Teopernuyeckasi 4acThb.
1. OOpatHblit KpyroBo# mpouecc. XOoI0AMIbHbIN K03 PULIUeHT.
2. TemmepaTypHOE I0JIe U TeMIepaTypHbIi rpagueHT. 3akoH Dypre.



IIpakTHyeckas 4acThb.

OnpenenuTs cpeaHUN TEMIEPATYPHBIN HAIOP B TPOTUBOTOYHOM BO3AYIIIHO- €U~
€BOM TEIIO0OOMEHHUKE SHEPreTUYECKOr0 aTOMHOr0 peakTopa. ['enuil oxmnaxaaercs oT
730 no 440 C u HarpeBaetcs Bo3ayx oT 390 o 670 C.

BUJIET Ne 12
Teopernveckasi yacTb:
1. Huxn Kapuo. Ero 3nauenue. Tepmuueckuii k.11, miukia Kapho.
2. TemnonpoBOIHOCTH MIIOCKON cTeHKH. KoadpuimeHT TennonpoBofHOCTH.

IIpakTH4eckas 4acThb:
KakoBo 3Hauenne ko3¢ puiirenTa TermIonpoBoOIHOCTH MaTepHasa CTEHKH, €CIH
mpu d =30mm 1 t=30 C. KonuuecTBo TemoTs!, mpoxosiiee depes crenky 100Bt/m”
BUJIET Ne 13
Teopernueckasi 4acThb.
1. O6mue cBoiicTBa OOPATUMBIX K HEOOPATUMBIX [IUKIOB. DHTponud. [IpuHuun Bo3-
pacTaHus SHTPOIINH.
2. udpdepeHunaibHOE ypaBHEHUE TEIIONPOBOJHOCTH. Y CJIOBUSI OJJHO3HAUYHOCTH.
IIpakTHyeckasi 4acThb.
Omnpenenuts padoty 1ukia Kapro, ecau npu anrnabaTHOM CKaTUX aOCONIOTHAS
TeMIeparypa padodero Tena MmoBbICUIIAch B 2 pasa, B ukie npoBoautcs 180 /[ Temna.
BUJIET Ne 14
Teopernueckasi 4acThb:
1. Conepxanue |l 3akoHa TEPMOJUHAMUKH U €70 (POPMYIHPOBKH.
2. TemnonpoBOAHOCTH MJIOCKOW CTEHKH.
IIpakTHyeckas 4acThb:

OnpenenuTth MOABEACHHOE TEIJIO (| B LIUKJIE ra30TypOMHHON YCTAaHOBKHU CO CrO-
paHueM npu P =CONSt, eciiv CTENEeHb MOBbIIICHUs B kKoMmnpeccope 10, a mokaszaresnb
annabara K=1,4. Terio, oTnaHHOE XOJIOJHOMY UCTOUYHMKY, ( = 25 KJ[X/KT.

BUJIET Ne 15
Teopernyeckasi 4acThb.
1. OcobGeHHOCTH U cXeMbl FHeprodataHca XapakKTepHbIX TPy HOJIUTPOIHBIX MIPO-

L[ECCOB.

2. Temuonepenaya Mpy OMbIBAHUH TLTUTHI.
IIpakTHyeckasi 4acThb.

Onpenenuts MOTEPIO TEIUIOTHI MyTEM KOHBEKIIMU BEPTUKAIBHBIM IMAPOIPOBOIOM
auaMeTpoM 15 MM u BbICOTOM 2 M, ecnu TeMIiieparypa HapykHou crenku 160 C, a tem-
nepatypa okpyxaromiero sosayxa 30 C.

BUJIET Ne 16
Teopernyeckass yacrb:
1. JlmarpamMMbl COCTOSIHHSI BOJIBI M BOJASIHOTO mapa p-V , T-S, h —S.
2. OcHoBbl Teopuu nogodus. Kpurepuii nogodus. KpurepuanbHbie 3aBUCUMOCTH.

IIpakTHYyeckas 4acThb:

MaHoMeTp, yCTaHOBJIEHHBIN HA COCYJE C KUCIOPOA0M, TOKa3bIBAET JaBieHue 820
MM.PT.CT., a 6apomeTpudeckoe napieHue paBHo 740 MM.pT.cT. OnpeaenuTh MIOTHOCTh
kuciopoaa npu temnepatype 20 C.



BUWJIET Ne 17
Teopernuyeckasi 4acThb.
1. I'paduueckuii MeTo pacuera NapoBbIX MPOIECCOB.
2. OOumuit BUJ KPUTEPUATILHOTO YpaBHEHUS TeIu1o0oTAaun. Onpenenstomnue u onpe-
JEsIeMbI€ KPUTEPHH.
Teopernyeckas 4acThb.

OrnpenenuTs MOTEPIO TEILIOTHI MYTEM KOHBEKIIUH BEPTUKAJIBHBIM ITAPOIIPOBOAOM
auaMeTpoM 15 MM u BbICOTOM 2 M, eciiu TeMIiieparypa HapykHou crenku 160 C, a tem-
nepaTtypa okpyxaromiero sozayxa 30 C.

BUJIET Ne 18
Teopernueckasi 4acTh:
1. T'eorpadudeckuii METOI pacdeTa MapoBbIX IPOIIECCOB.
2. O0muii BUJ KPUTEPUAILHOTO ypaBHEHUS TerutooTAaun. Onpeaensonuye 1 onpe-
JeIsieMble KPUTEPUH.
IIpakTHyeckas 4acThb:

OrnpenenuTs NOTEPIO TEILTIOTHI MyTEM KOHBEKIIMH BEPTUKAIBHBIM [MAPOIPOBOJIOM
nuamerpoM 0=15 mm u BeicoTor h =2 M, eciu TemnepaTypa HapyxHo# cteHku t-160 C,
a TeMrieparypa okpyxaroniero sozayxa t=30C

BUJIET Ne 19
Teopernuyeckasi 4acThb.
1. PaGota ueansHOTO MOPUTHEBOTO KOMITpeccopa. BiusiHue BpeHOro o0bhema.
2. Jlyuucterit TeruooomeH. 3akon Credana-bonbimana. Y4eT TyducToro Temioo0-
MEHa B pacyeTax.
IIpakTHyeckas 4acrthb.

[Ipu pacumpenun azota copepuaercs padora 150 k/lx. Onpenenutb KOHEUHOE
JIaBJICHUE rasa, €ClIu €ro HadaibHOEe AaBiieHue paBHO 650 klla, a Temmneparypa rasza B
npolrecce pacumpenus He nsmensiercs 0,5M.

BUJIET Ne 20
Teopernyeckast yacTb:
1. [uks KOMIIPECCOPHOMN XOJIOIUILHON MAIIIUHBI.
2. T- S nuarpamma BOJASIHOTO Tapa.
IIpakTHyeckast 4acTh:

Temneparypa Bo3ayxa 10 C. Onpenenuth OTHOCHTEIBHYIO BIAXKHOCTh BO3IyXa
npu Harpese ero ao temmepatypsl 40 C, ecnu Bnaroconep:xkanue Boszayxa mpu 10 C,
paBHO 2 T/KT.

Kpurepuu u mikana orieHUBaHUS 110 OIICHOYHOMY CPEICTBY IMMPOMEKYTOUHBIH KOHTPOJIb
(3auer)

[IIxana oneHu- Kputepuit onennBanust
BaHUs (MHTEp-
BaJI OAJITIOB)

CryneHT riay00Ko U B IOJTHOM 00BEME BiIajJieeT MpOrpaMMHBIM MaTepuaiom. I'pa-
MOTHO, UCYEPIBIBAIOIIE U JIOTUYHO €T0 M3JIaraeT B YCTHOM WJIM MUCbMEHHOU (op-
Me. IIpu 3TOM 3HaeT peKOMEHI0BAHHYIO JINTEPATypy, IPOSBIIAET TBOPYECKUM NOA-
XOJ B OTBETaX Ha BONPOCHI U NMPABHJILHO OOOCHOBBIBAET IMPUHATHIE PEILIEHUS, XO-
pOLLO BIaJeeT YMEHUAMU U HABBIKAMU TP BBINOJHEHUN TPAKTUYECKUX 3a/1a4.




CryneHT 3HaeT mMporpaMMHBIA MaTepual, T'PaMOTHO W IO CYTH M3JIaraeT €ro B
YCTHOM WM TMHUCbMEHHOM ¢dopMe, NOMycKas He3HAUMTEJIbHblE HETOYHOCTH B
YTBEPKACHUSIX, TPAKTOBKAX, OMPEICIICHUAX M KAaTETOPHUSIX WM HE3HAYUTEIbHOE
KOJIM4YecTBO omunOoK. [Tpu aTOM BiageeT HEOOXOIUMBIMA YMEHHUSMHU M HABbIKAMU
IIPY BBIIOJHEHUH NPAKTUYECKUX 3a/1a4.

CTygeHT 3HAeT TOJBKO OCHOBHOM MpPOrpaMMHBIA  Marepuai, JIOIycKa-

3a4TEHO €T HETOYHOCTH, HEJOCTAaTOYHO YETKHE (POPMYITHPOBKU, HETOCIEI0BATEILHOCTD B
OTBETAax, U3JIATa€MbIX B YCTHOW WM MUCbMEHHOU (opme. [Ipu 3TOM HETOCTaTOUHO
BJIQJICET YMEHUSMU U HABBIKAMU IIPU BBIIOJIHEHUM MpaKTUYECKHUX 3aaad. [omyc-
kaeT 10 30% omnboK B U3JIaracMbIX OTBETAX.

HE 3a4TEHO CTyaeHT He 3HaeT 3HAaYUTENIbHOW YacTy NporpaMMHoro Marepuana. [lpu stom no-

MyCKaeT MPUHIMIHAIbHBIE OIIMOKUA B JI0KA3aTEIbCTBAX, B TPAKTOBKE MOHATHA U
KaTeropuii, MposiBiIsieT HU3KYIO KYJIbTYPY 3HaHUMN, HE BIa/IeeT OCHOBHBIMU YMEHHU-
SIMM U HaBBIKAMU MPU BBITIOJIHEHUH MPAKTHUYECKUX 3a/1a4d. CTYyIeHT OTKa3bIBaeTCs
OT OTBETOB Ha JIOMOJHUTENIbHBIE BOIIPOCHI




JInct u3MeHeHu U JOIIOJTHEHU N
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Bunsl nononHennii u u3Me-
HEHUH

[laTa 1 HOMep IIPOTOKOJIA
3acenanus kadenps (ka-

denp), Ha KOTOPOM ObLTH

paccMOTPEHBI B 0JI00PEHBI
W3MEHEHHSI U IOTIOJTHEHUS

[Monmuce (¢ pacmugpos-
KOM) 3aBeayromiero kade-
poii (3aBenyromux Kade-

pamu)




