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JIuct cornacoBanus pabouci mporpaMMbl y4eOHOU TUCIHUIIHHEI

Pa6ouas nporpamMmma y4eOHOH JUCHUILIHHBI (MOayIs) « TepMoIMHaMHKa ¥ Teruionepenayay. — 39 c.
PabGouas mporpamMma yd4eOHOW muciumiiuHbl (Moxynd) «TepMoawHamuka W TeIUIoNepeaadar
paspaborana ¢ yderom ®I'OC BO: @enepasibHbli IocyJapcTBEHHBIH 00pa3soBaTeNbHBIA CTaHAAPT
BhICIIEr0 00pa3zoBaHusi — OakajaBpuar [0 HaNpaBleHUIO MoAroToBkh 23.03.03 Okcrutyataims
TPAHCIIOPTHO-TEXHOJOTMYECKHX MAIMH ¥ KOMIUIEKCOB, YTBEPXICHHBIH Npukasom Munucrepersa
obpazopanus u Hayku Poccuiickoit @ezepauun ot ot 7 aprycra 2020 r. Ne 916.

COCTABUTEJIN:

1-p. TeXH. HayK, Ipod. kadeapsl «J/IBurareny BHyTpeHHero cropanus» Kupees A.H.,
crapimit nipenojasarens kadeaper «/urareny BuyrpenHero cropanus» Kosryn A.C.,
KaHJ1. TeXH. HayK, H0L. Kadeapsl «/{BUraTeu BHYTPEHHETO cropanusy Jlanuneiyenko A.A.

PaGouas nporpaMmma JUCHHUIUIAHBI YTBEPIK/ICHA Ha 3acelaHiM Kadenphl «J[Burareiiu BHYTPEH-
HEro CropaHus

« 12 » OY  2023r., mpotokon Ne &

3aBenyromnuit kadeapoi , A.A.Jlanuneiuesko
[lepeyTBepx/ieHa: « » (%# r., mpoTokon Ne

Cornacosana (111 06ecriednBaroNelt Kaeapsl): /V' brikanopos B.B.

PexomennoBaHa Ha 3ace/laHUU y'-l€6HO-M€T0)11/I‘IeCKOI\;I KOMHCCHH HHCTHUTYTa TPAaHCIIOPTa U Jio-
IT'MCTUKH

« 14» oYy 202.3r., mpotokon Ne ﬁ

[pencenarens yueOHO-METOANYECKOH KOMUCCHH HHCTHTYTA % E.1.VBaHoBa

© Kupees A.H., Kosryn A.C.,
Jlanuneiuenko A.A., 2023 rox
© ®I'bOY BO «JIT'Y um. B. JIAJIS», 2023 rox




CTpyKTypa u coaep:KaHue TUCHUILIMHBI
1. Ienu 1 3axa4u AUCUUILIUHBI, € MECTO B y4eOHOM mpouecce
Ilenpro M3yuyeHHs IUCLUILIMHBI — H3Y4YEHUE 3aKOHOB M METOJOB IOJY4YEHHS,
npeoOpakeHusl, Nepeladyd W  HCIOJIb30BAHMS TEIUIOBOM SHEPruM (TEIJIOTHI) B
TEIJIOMEXAHUYECKUX arperarax (TEIUIOBBIX MallMHAaX, JBUIaTeIsX TEXHOJOTHYECKOTO
000py0BaHus, annaparax U yCTPOMCTBAX) U UX CUCTEMAX.
3amaun TUCHUIUIMHBI — (opmupoBaHue Oaraka 3HAHUN, KOTOPBIE MO3BOJISAT
OyAylieMy CreruanicTy MPaBUIbLHO BBITIOIHATH TEIUIOTEXHUYECKUE PACUEThl, OBHIIIATh
Ka4ecTBO U 3 (PEeKTUBHOCTH padOThI TEIUIOMEXAHUYECKUX arperaTtoB U TEXHOJIOTMYECKOTO
000py0BaHUs1, HOBBIX TEXHOJIOTHYECKUX MPOLECCOB.
2. Mecto nucunmiuabl B ctpykrype OIIOII BO. TpedoBanus K
pe3yJabTaTaM OCBOCHHS COJCPKAHUA TUCHMILIMHBI
HucuunnuHa « TepMoauHamMuKa U TEIUIonepeaya» BXOIUT B 00513aTENbHYIO YacTh
MOAYJS TPO(PEeCCHOHATBHBIX JUCIUIUIHH.
OcHoBbiBaeTcss Ha ©Oaze gucuuiiuH: ¢usnka, wmaremaruka. ConepikaHue
JUCHUIUIMHBL CIIYKUT OCHOBOM JJIA U3y4Y€HUs MPOPECCHOHANBHBIX nucuuiiinH u BKP.
3. TpeOoBanus Kk pe3yjbTaTaM OCBOCHHS COJAEPKAHUA AMCHHUILIMHBI



OIIK-1. Cniocoben
[IPUMCHSTh
€CTECTBEHHOHAYYH
bIe u
0OIIenHKEHEPHBIC
SHAHUSA,

METOIBI
MaTeMaTHYECKOTO
aHaan3a

MOIACIINPOBAHUA

)51

OIIK-1.2. [Ipumensier OCHOBHBIE
MOHSATUS U 3aKOHBI €CTECTBEHHBIX HaYK
JUIS peIIeHHs TPeIMETHO-IPO(UIBHBIX
3ajad.

3HATb: OCHOBHBIC 3aKOHBI
TCPMOJMHAMUKNU H TGHJ’IOMaCCOO6MeHa;
OCHOBHBIC TIOJIOKCHHUA n METOAbI

TEPMOTUHAMUKH ¥ TETUIOOOMEHA; METOTBI
NOJYYCHUSI U MPEOOpa3OBaHMs, IepeIadn
7 WCTIOJIb30BaHUS TETUIOTHI B
TETUIOMEXaHUYECKUX arperarax,
TETUIOBBIX MAIllMHAX W JBUTATENsIX, B
TEXHOJIOTHYECKUX nporeccax
ABTOMOOWJICCTPOCHUSI © Tp.; METOJbI
pacuera TEPMOJUHAMHYECKHIX u
TETUIOBBIX TPOIECCOB, BO3HUKAIOIIUX B
TETUIOMEXaHUYECKUX arperarax

(TEeTJIOBBIX MAIIMHAX, TEXHOJIOTHYECKOM
000pYJIOBaHUM U TIP.) MPOLECCOB CYILKH,
BBITCKAHUS, IPOCCETHPOBAHUS,

HarHeTaHue rasa (mapa) u mnp.;

YMeTh: OIPENIENATh ITapaMeTpbl paboyero
COCTOSTHUSI ~ Tella TEIUIOBBIX  MAIIIHH,
JIBUTATENICH,  ammapaTtoB;  MPOBOJIUTH,
TEPMOJAMHAMHYCCKAN aHAINW3  IHKJIOB
TEIUIOBBIX ~MAIlIMH, TEXHOJIOTUYECKOTO!
000pYy/IOBaHUs; PACCUYUTHIBATH paboune
TEIUIOBBIE  MPOIECCHl B TEIUIOBBIX
MaIInHAX u TEXHOJIOTUIECKOM
000pYyIOBaHUM; PACCUMTHIBATH MPOIIECCHI

TemoMaccooOMeHa B TEIIOBBIX
MalInHax n TCXHOJIOTHYCCKOM
00OpYJOBaHUM;  BBINOJHATH  PACUYCTHI
TEIJIOOOMEHHUKOB.

BJ1aJeTh HABBIKAMM: aHAJIN3a U PacyeTa
TEPMOJIMHAMUYECKUX U TEIUIOBBIX
IPOLIECCOB

B arperarax,

TCXHOJIOTHYCCKOM O60pyI[OBaHI/II/I 151

npubopax.

4.

CTpykrypa u coaepxkaHue IUCHUILUIMHBI

4.1. O0beM y4eOHOH TUCUMILIUHBI U BU/IbI Y4e0OHOIl padoThl

Bun yue6mHoii pagoThi O0bem yacoB (3a4. ef.)
Ounas ¢popma 3aounas popma
O6mas yueOHast Harpy3ka (Bcero) 108 (3 108 (3
3a4. en) 3a4. en)

Oos3aTesibHAS ayIMTOPHAs y4eOHasi HArpy3Ka (Bcero) 48 10
B TOM 4HCJIE:
Jlexuuu 32 6
CeMHHapCKHe 3aHATHS - -
[IpakTuueckue 3aHATHS
JlabopaTopHbie paboThHI 16 4
Kypcosas pabora (KypcoBoii mpoeKT) - -




Hpyrue ¢opMbl ¥ METOABI OpraHM3alMU  00Pa30BATEIBHOIO - -
nporecca (pacuemno-epaguueckue pabomul, 2pynnosvie OUCKYCCuu,

ponesvle  ucpvl,  MpeHuHe,  KOMHbIOMEPHble — CUMYIAYUU,

UHMEPAKMUusHble JeKYull, CeMUHAPbI, AHATU3 OENOBbIX CUMYaYUll U

m.n.)

CamocTrosiTesibHasi paGoTa cTyAeHTa (Bcero) 54 98
dopma aTTecTanum 3ayer 3ayer

4.2. Conep:xaHue pa3ieoB IUCHUANINHBI

Tema 1. VcxoHble ON0KEHUS TEXHUYECKONU TepMoauHaMuku: 1. [lpeamer u
MeToabl. 2. OcHOBHBIE NOHATHS U onpenesieHus. 3. [Tapamerpsl cocTostHus. 4. Y paBHEHUS
COCTOSIHUSL Ta30B. S. PaGota " TEIUIOTa B

TEPMOJUHAMUYECKOM  IPOILIECCE.
6.TemoemkocTb. 7. I'a30BbIe cmecH.

Tema 2. OcHoBHBIEC 3aKOHBI TepMoauHaMHKHU: 1. [1epBbIil 3aKOH TEpPMOIUHAMUKH.
2. Bropon 3akoH tepmonuHamuku. 3.1lukiner Kapno. 4. Maremarnueckoe BbIpaXKEHUE
BTOPOTO 3aKOHAa TEPMOJAMHAMUKH. 5. I3MEHEeHHWe OHTpONMH B H30JHPOBAHHOU
TepMOJUHaAMHUecKol cucteme. 6. MakcumanbHas pabota (skceprus). 7. OCHOBHbIE
TEPMOAMHAMUYECKUE ITPOLIECCHI.

Tema 3. CpoiicTBa u mpoiiecchl peasibHbIX Ta30B. 1. O0mue cBoiicTBa. 2. CBoMcTBa
U TpoIlecChl BOABI W BOAHOTO Tapa. CBOWCTBA M MPOIECCHl BIAXHOro Bo3myxa. h-d
Jyarpamma BIIaKHOTO BO3yXa.

Tema 4. Tepmoaunamuka notoka. 1. [lepBelif 3aKOH TEPMOAMHAMUKH IS TOTOKA
ra3a. 2. Mcreuenue ra3os u napos. 3.JlpoccenvpoBanre Tra3oB U napoB. 4. Harnetanus
ra3oB U I1apOB.

Tema 5. [Mukibl TEmIOCUIOBBIX YCTaHOBOK. 1.I{ukiabl gBuraTteneit BHYTPEHHETO
cropanus. 2. [{ukibl ra3oBeix TypOuH. 3. LIUKIIbI MAPOCUIIOBBIX YCTAHOBOK.

4. II¥KJIBI XOJIOAUIIBHBIX YCTAHOBOK U TEIUIOBBIX HACOCOB. TepMoauHaAMUUECKHE U

TEIJIOBBIE MPOLIECCH B TEXHOJOTUYECKUX MalTMHAX U 000PY/10BaHUH.

4.3. Jlekuuu

Ne n/m Ha3Banue TeMbIl O0neM yacoB

Ounas dgopma 3aounas gopma

HcxonHble TMONOXKEHUS TEXHUYECKON TepMOAMHAMUKHU:
[Ipeamet u meTobl. OCHOBHEIE TTOHATHS U OTIPEICICHISL.
1 ITapameTpbl COCTOSIHHUS. YPaBHEHHUS COCTOSIHUSI Ta30B. 7 1
Pabora m TemroTa B TEpMOAMHAMHUYECKOM IIpoIiecce.
TemmoeMkocTh. I'a30BbIe cMecu

OcHOBHBIE 3aKOHBI TepMOAMHAMHKH. IlepBbIii 3aKOH
TEPMOANHAMUKH. BTOpO# 3aKk0H TepMOAHMHAMUKH. [{UKITBI
Kapno. Marematudeckoe BBIpa)KEHHE BTOPOTO 3aKOHA

2 TEPMOANHAMUKH. N3menenune SHTPONHH B 7 2
M30JIUPOBAHHON TEPMOIUHAMUYECKON cHCTEME.
MakcumanpHags ~ pabota  (9Kceprus). OcHOBHBIE

TEPMOANHAMNYCCKUE IMPOLECCHI.




CRoiicTBa 1 MPOIIECCH peaTbHBIX Ta30B. OOIIHE CBOMCTRA.
CRoiicTBa 1 IIPOIIECCH BOJIBI U BOAHOTO Mapa. CBOWCTBa U
MIPOIIECCHl BIAKHOTO BO3ayxa. h-d muarpamMma Bia)XHOTO
BO3/yXa.

Tepmogunamuka IIOTOKA. ITepBbiit

3aKOH TEPMOJAMHAMUKH JJIs IOTOKA rasa.
Hcreuenue razos 1 napos. JIpoccenupoBaHue rasos U
napoB. Harneranus ra3os u napos.

HMKIIBI TETUIOCHMIIOBBIX YCTaHOBOK. LIuKibI nBuUraTteneit
BHYTpeHHETO cropaHus. LIukiibl ra3oBeix TypOuH. L{ukis
MapOCHIIOBBIX ~ YCTaHOBOK.  L[MKIBI  XOIOAMIBHBIX
YCTaHOBOK " TETUTOCHIIOBBIX HACOCOB.
TepMonnHaMu4eckne W TEIUIOBBIE  MPOIECCHl B
TEXHOJIOTHUYECKUX MAIIMHAX U 000pYI0BaHUH.

32

HTroro:

4.4, IIpakTuyeckue (ceMUHAPCKHUE) 3aHATHS
He npenycMoTpeHbl yueOHBIM IJIaHOM 4.5.
JlabopaTopHbie padoThI

n/n

Ha3zBanue TeMbl

O0BLeM yacoB

Ounas
¢opma

3aounas
¢opma

Omnpenenenrne 00beMHON H300apHON TETTIOEMKOCTH BO3IyXa

1,6

2

HccnenoBanne TepMOIMHAMIYECKUX MTPOIIECCOB UCATFHOTO Ta3a

1,6

OmnpeneseHne TEIIOEMKOCTH BELIECTB IPU Pa3INIHON TeMIepaType

1,6

HSMGpGHI/IC JAaBJICHUA MaHOMETpaMU pa3JIMIHbIX THUIIOB

1,6

Onpenenenne KOdPPHUIMEHTA TEIUIOOTAaYH OT TIOBEPXHOCTH IIHIMHPA
K BO3/[yXY B YCJIOBHSIX CBOOOIHOM KOHBEKIIUU

1,6

HccnenoBanne paboThl TEINIOOO-MEHHOTO ammapaTa IpH HapajuieIbHOM
TOKE ¥ POTUBOTOKE

1,6

HCCJ’IGI[OB&HPIC oco0eHHOoCTElH JIYYUCTOI'O TEII000MEHA MCKAY
TBECPAbIMHA TCIIAMU

1,6

Onpez[eneHHe KOB(I)(I)I/II_II/IGHTa TCINIONPOBOAHOCTH TCTUIONU3O0JIALIMOHHBIX
MaTcepuaioB METOJAOM IJIACTUHBI

1,6

Onpenenenne Kodp@HIMEHTa TEIUIOOTAAYH METOJIOM PETYJISPHOTO
TETJIOBOTO PeIKMMa

1,6

10.

HCCJ’IGI[OB&HHC paGOTBI BOJO-BO3YyIIHOT'O TEII000OMEHHOT O armapara
npu CBO60,I[HOM 1 BBIHYXXJICHHOM JIBUJKCHUHN BO3JYyXa.

1,6

11.

HTroro:

16

4.6. CamocTosiTe/IbHASI pad0Ta CTY/IEHTOB

Ne i/l

Ha3zBanue TeMbI Bug CPC

O0BLeM yacoB

Ounasn 3aounas ¢popma
dhopma
L W3ydeHne NeKIMOHHBIX TEM Nzydenune nexkunit 27
40
5 AHanu3 TepMOIUHAMHYECKUX N3yuenue nexkuuit
IUKJIIOB 18 18
3 Pacuer TeruiooOMeHHHKA W3yuenne nexuuii 20 40




HUTOI'O: 60 98

4.7. KypcoBbie paboThl/mpoeKkThl. He npeaycMoTpeHo y4eOHBIM TUTAaHOM.
5. O0pa3oBarejibHbIE TEXHOJIOTHH
B mnponecce oOydeHuss AJig TOCTHOXKEHHS TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS
JTUCIUIUIMHBI UCTIOJIB3YIOTCS CleAyIole 00pa3oBaTesibHbIE TEXHOIOTHU:

¢ TpaduIHUOHHBLIC O6T>$ICHI/IT€JIBHO-I/IJ'IJ'IIOCTpaTI/IBHBIe TCXHOJIOTHH,
KOTOPBIC 00eCcreYnBaroT AOCTYIIHOCTD yLIC6HOFO Marcpuajia aja OOJIBLIIMHCTBA
CTYACHTOB, CHCTCMHOCTD, OTpa6OTaHHOCTI> OpraHu3alMOHHBIX q)OpM 151
IMPUBBIYHBIX METOAOB, OTHOCHUTCIIbHO MaJIbIC 3aTPAaThl BPCMCHU,

* HMHQOPMAIIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHS, B TOM YHUCIE
BU3YaIH3aIHsl, CO3/IaHUE SIIEKTPOHHBIX YUCOHBIX MaTEPHAJIOB;

* HCIOJB30BAHHWE JJICKTPOHHBIX 00pa30BaTEIbHBIX PECYpCOB MpH
MOJITOTOBKE K JICKIUAM, MPAKTUYECKUM U JJAOOPATOPHBIM 3aHSTHSIM;

* TEXHOJIOTHUSl TPOOJEMHOr0 O0yUEHUs, B TOM YHUCIIe B paMKax pa3zdopa
MPOOJIEMHBIX CUTYALIHIA;

* TEXHOJIOTHSl pPa3BHBAIOMIETO OOYUYEHHWs, B TOM YHCIE MOCTAaHOBKA U
pelieHre 3ajad OT MEHee CIOXKHBIX K 0oyiee CIOKHBIM, PpPa3BUBAIOLINX
KOMIIETEHIIUU CTYJICHTOB.

B paMmkax mepeuucIeHHBIX TEXHOJOTUM OCHOBHBIMH METOJAMH OOyYEHHUS
SABIISIIOTCSL:

paboTa B KOMaHJIe; CaMOCTOsITeIbHAsA padoTa; MpoOJIeMHOE O0yUECHHE.

6. @®opMBbI KOHTPOJISI OCBOEHMS TUCHUTILINHBI

Texymass arTecTanmus CTYACHTOB IPOU3BOJIUTCS B JTUCKPETHBIE BPEMEHHBIC
MHTEpBaJbl JIGKTOPOM U MpenojaBaTeieM, BeaylluM JjabopaTopHble pabOThl U
MPaKTUYECKHUE 3aHATHUS MO IUCLUUILIMHE B CIEAYIOMUX hopMax:

TECTUPOBAHUE, ONPOC, 3a/1a4U; O

KOHTPOJIbHBIE pa0OTHI;

0 3amuTa Jab0paTOpHBIX PadoT.

@OHIBl OLEHOYHBIX CPEJCTB, BKIIIOYAIOLIUE THUIOBBIE 3aJaHUSl, KOHTPOJIbHBIE
paboThl, TECTHl U METOJAbI KOHTPOJIS, MO3BOJISIOUINE OLEHUTH PE3YyJbTaThl TEKYIIEH U
MPOMEKYTOUHOM aTTecTalMyd OOy4YaloIIMXCA MO JAaHHOW AMCLMIUIMHE, MOMEIIAIOTCS B
NPWIOKEHUU K paboueil mporpamme B cooTBeTcTBUU ¢ «llonoxenuem o ¢onze
OLICHOYHBIX CPEICTBY.

[TpoMexyTouHass aTTecTalus Mo pe3yabTaTaM OCBOCHUS TUCIUTUIMHBI IPOXOIUT B
¢bopMe NMUCBMEHHOro 3auera (BKIIOYAeT B ce0s OTBET HA TEOPETUYECKHUE BOIPOCHI U
pelieHre 3a1ad) Jub0 B COYETAHUM PA3TUYHBIX (POpM (KOMIBIOTEPHOTO TECTHUPOBAHUS,
pemenus 3aga4). CTyI€HTHI, BHITOTHUBIINE 75% TEKYIIUX U KOHTPOJbHBIX MEPOTIPUATUN
Ha «OTJIMYHOY», & OCTaJIbHBIE 25 % Ha «XOpoIl0», UMEIOT MPABO Ha MOJyUYEHUE UTOTOBOU
OTJIMYHOM OLICHKHU.




B 9K3aMCHAIIMOHHYIO BEAOMOCTb M 3aUCTHYIO KHHKKY BBICTABJIAIOTCA OLCHKH II0

IIKaje, IPUBEICHHOM B TaOIHIIE.

XapaxkTeprucTHKa 3HaHU MPeIMeTa i OTBETOB

3adeTsl

CryneHT TiryOOKO ¥ B TIOJHOM 0OBeMe BJaieeT MporpaMMHBIM MatepuajioM. [ pamoTHoO,
WCYEPIBIBAIONIE M JIOTHYHO €T0 HM3JIaraeT B YCTHOW MM MUChbMeHHOH ¢opme. [Ipu aTom
3HA€T PEKOMEHIOBAHHYIO JINTEPATypy, MPOSBISAET TBOPUECKHH MOIXOA B OTBETax Ha
BOTIPOCHI ¥ TIPABMIIBHO OOOCHOBBIBAET MPHUHSATHIE PEIICHHSI, XOPOIIIO BIIAJCET YMEHUAMHU U
HABBIKAMU MPH BBITIOJTHCHUH MTPAKTHUYECKUX 33]1a4.

CTyIleHT 3HaCT HpOI‘paMMHI)II\/'I Marepuall, rpaMOTHO U IO CYTU U3JI1aract €ro B YCTHOﬁ NIn
MMICbMEHHOU (bopMe, JOITyCKasAs HE3HAYMUTCIIBHBIC HETOYHOCTU B  YTBEPXKIACHUAX,
TPpaKTOBKaXx, ONPCACICHUAX U KaTCTOPHUAX UIIN HE3HAYUTEIIbPHOC KOJINMYECTBO OIIIMOOK. HpI/I
OTOM BJIaACCT HCO6XOZ[I/IMBIMI/I YMEHHUAMU U HABBIKAMU IIPU BBIITOJIHEHHUU MPAKTUYICCKUX
3aJgad.

CTyneHT 3HAaeT TONBKO OCHOBHOW MPOTPAMMHEIN MaTepuani, JOMYyCKaeT HETOYHOCTH,
HEJOCTATOYHO YeTKHEe (hOPMYyITUPOBKH, HEMOCIETOBATEILHOCTh B OTBETAX, HM3JIaracéMbIX B
YCTHOH WM TUCbMEHHOM (opme. [Ipu 3TOM HENOCTATOYHO BIAACET YMEHHSIMH U
HaBBIKAMHU TIPH BBITIONHEHWH NpakTU4eckuX 3afgad. [omyckaer mo 30% ommbox B
U3JIaraeMbIX OTBETax.

3a4TCHO

CTyneHT He 3HaeT 3HAaUUTEIbHON YacTH MporpaMMHOro Marepuana. [Ipu aToM gomyckaet
NPUHIMIIMAEHBIE OIUOKA B JO0KA3aTeNbCTBAaX, B TPAaKTOBKE MOHSATHH M KaTeropui,
MIPOSIBIISIET HU3KYIO KyNbTYpy 3HAHUIL, HE BIaJ€€T OCHOBHBIMU YMEHUSIMU U HaBBIKAMU ITPH
BBIMIOJTHEHUN  MpPAaKTHUYECKHMX 3afad. CTyoeHT OTKas3blBacTcd OT OTBETOB Ha
JIOTIOJTHATENBHBIE BOIIPOCHI.

HEC 3a4TCHO

7. Y4eOHO-MeTOAUYECKOEe U POrPaMMHO-UH(popMannOHHOE 00ecrieyeHue

AUCHUILINHBI:
a) OCHOBHAfl JIUTepaTypa:

1. KynuxoB FO. A. Temnmonepenava: yueOnuk / FO. A. Kynukos.- Jlyranck:, 13-Bo

Hoymunxk, 2018. — 142 c.

2. KymukoB 0. A. TeopeTnueckne OCHOBBI TEPMOIMHAMHUKHU U TETIOMacCOOOMEHa:
yueOnuk / FO. A. Kynukos.- Jlyranck: M3a-so «Hoynunx», 2015. — 360 c. ISBN
978-966-8827-93-0.

3. Kymuko FO.A. Teopetnueckue OCHOBBHI TemiomMaccooOMeHa: Y4eOHUK/
1O.A Kynukos. — Jlyranck: U3a-Bo «Hoymumk», 2014. —235¢. ISBN 978-9668827-
85-3.

4. Cropueyc HO.B. Tepmoaunamuka [DJIEKTPOHHBIM pecypc]: yduebHoe mocodue /

5.

Cropueyc 1O. B., Kostyn A. C.; - JIyranck: uza-so JII'Y um. B. land, 2015. — 93 c.
: Tabn. 2. un. 34. 6ubnuorpad. Hazs. 17.

0) HOMOJIHUTEIbHAS JIUTEPaTypa:

Kynukos FO.A., Axxunio A.I'.,I'onuapoB A.B., beikagopos B.B. Opo6uios T.A. (ox
pen. npod., ntH, Kynukosa FO.A.) KoMmakTHbIe TEITIOOOMEHHUKH U3 ITyYKOB TPYO
C BUHTOBBIM OpeOpeHueM JJisi TpaHCHOPTHBIX MammH. Mouorpadus.- Jlyranck:
H3n-sBo «»DnrtoH-2», 2011. —201c. ISBN 978-617-563-105-8.

Kymuko }O.A. Teopernyeckue OCHOBBI Teruionepenayu. YyeOHoe mocodue
Jlyranck: U3narenscteo BHY um. B.[lans, 2005.-116 c.



7. KymukoB FO.A. TeopeTuyeckue OCHOBBI TEPMOJAMHAMHUKU. Y4eOHOe mocobue
Jlyranck: M3narensctBO «AntoH- 2», 2005.-208 c.

8. Kymukos 1O. A., beikagopoB B.B., Koto A.C., Axxunno A.I'., ' pubuHmn4YeHKO
M.B., 'onuapoB A.B., Tomauunckuii }O.H., [IsixTa B.A., BepxoBomoB A.A. (11oxa
pen. mnpod., a.1.H, KymukoBa F0.A.) Tenno’HepreTuuecKkue CUCTEMBbI
TPaHCHOPTHBIX MamuH: MoHorpadus/ -Jlyranck: U3n-Bo «nton- 2», 2009. — 365
c. ISBN 978-617-563-012-0.

9. Kupmmun B.A., TexHuyeckas TepMOIMHaMHKa: yueOHUK sl By3oB / B.A.
Kupunnun, B.B. Ceiues, A.E. leinanun - M. : U3narensckuit tom MOU, 2017. -
502 c. - ISBN 978-5-383-00939-0 - Tekcr : anexrponssiii / 9bC "KoHcynbTaHT
cTyaeHTa":[caiT].

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

YCTaHOBOK: yueOHOe rmocobdue aiis By30B / AnekcanapoB A.A. - M. : M3natenbckuit

aom MOU, 2017. - ISBN 978-5-383-01110-2 - Tekcr : anexkrponHbiii // DbC

"KoncynpTanT ctyaeHTa":[cauT].

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

11.Mupam A.O., Texuuueckass tepmoauHamuka. Termomaccooomen / A.O. Mupawm,
B.A. IlaBnenko - M. : U3garensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093841-
8 - Texkcr : anextponnbii // DBC "Koncynsrant cryaenta": [caifr]. - URL:
http://www.studentlibrary.ru/book/ISBN9785930938418.html

12. TemnmooOMeHHBIE —ammapaTbl M CHCTEMBI OXJQXKICHUS Ta30TypOMHHBIX U
KOMOMHUPOBAHHBIX YCTAHOBOK [ DJIEKTPOHHBIN pecypc|: YueOnuk ais By3oB / B.JL
NBanoB, A.W. Jleoutwes, D.JI. Manymun, M.U. Ocunos; [Tox pea. A.W. JIeonTheBa
- M. : MzpmarensctBo MI'TY wum. H. 3. baymana, 2003. Pexum nocrtyma:
http://www.studentlibrary.ru/book/ISBN570382138.html

13.Ucaes C.U., Teopus termomaccooOMena : yueonuk st By3os / C.U. Mcaes u ap.;
nox pen. AWM. Jleoutsesa - M. : U3patensctBo MI'TY um. H. 3. baymana, 2018. -
462 c. - ISBN 978-5-7038-4527-1 - Texct : snextponusiii / DbC "KoHcynbTant
cTyaeHTa":[cauT].

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

14 Banyea E.Il., OcobeHHOCTH THUAPOAMHAMUKHA WU TEIJIOOOMEHA TpH TEYCHUU B
MUKpPOKaHaJIbHBIX TexHuyeckux yctpoictBax / E.Il. BanyeBa, A.b. I'apses, A.B.
Kmnmenko - M.: U3narensckuit om MDOU, 2016. - 88 ¢. - ISBN 978-5-383-010686
- Texct: anekrponnsiii // OBbC "KoncynbranT crynenrta": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785383010686.html

15.'opbaues M.B., TemnomaccooOMen: yudeOHOoe mocobue / I'opbaueB M.B. -
Hosocubupck: U3n-so HI'TY, 2015. - 443 c. (Cepus "YueOnuxku HI'TY") - ISBN

978-5-7782-2803-0 - Tekct: anextponusiii // bC "KoHcynbTanT cTynenra':
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785778228030.html


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

16.KpaitnoB A.FO. OcHoBBI Teronepeaaun. Termionepeaadya yepe3 CIoi BEIIeCTBa :
yuae6. mocooue.— Tomck: STT, 2016. — 48 c. https:/ftf.tsu.ru/wphttps://ftf.tsu.ru/wp-
content/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-Teploperedacha-cherez-
sloj-veshhestva.pdfcontent/uploads/A.YU.-Krajnov-Osnovy-teploperedachi.-
Teploperedacha-cherezhttps:/ftf.tsu.ru/wp-content/uploads/A.YU.-Krajnov-
Osnovy-teploperedachi.-Teploperedacha-cherez-sloj-veshhestva.pdfsloj-
veshhestva.pdf

17.bapanoB, B.M. b 241 TepmoauHamuka U Teruionepenada: Y4yebHoe nmocodue: 2-e
uznanue, mnepepaborannoe / B.M. bapanoB, A.FO.KonpkoB. — XabapoBck:
H3narenbcTBO JBI'VIIC, 2004. — 91 C.
http://www.vixri.com/d2/Baranov%20%?20Termodinamika%201%20Teploperedac
ha.pdf

B) METOMYECKUE YKAZAHUS:

18.Meronuueckre ykazaHus K J1a0OpaTOPHBIM  3aHATUSAM [0 JAUCIMIUIUHE
«TepMoanHamMuka u Teruionepenada» g CTYIACHTOB, OOYYarOIIMXCS IO
HanpasiieHut0o noArotoBku 13.03.03 — DOHeprerndeckoe MaMIMHOCTPOCHUE
cnenuaibHocTH “‘/I[Burarenu BHyTpeHHero cropanusi’) / Coct.: FO.A.Kynukos,
A.A.Jlanuneiuenko. — Jlyranck: n3ga-so JIHY um. B. Jlans, 2019. — 93 c.

19.Meronuueckne yKa3aHWUS K BBINOJHCHUIO WHIAWBUAYAJIBHOTO 3alaHHUS TIO
nuciuIinae  "TeopeTH4ecKue OCHOBBI TEIUIOTEXHUKH' IS CTYJEHTOB BCEX
cnennanibHocTet / Coct.: H.I'. bannukoB, B.A. Bomnkop, H.A.Kynukos,
A.H.Kunmak, B.A. Peibansuenko - Jlyranck: U3a-s8o BHY um. Jlans, 2014.-25 c.

20.MeToauyeckre yka3zaHWST K BBINIOJHEHHIO JoMairHero 3amanHusi «Pacdger
TEMJI00OMEHHBIX amnmaparoBy Mo AUCHUIUIMHE «OCHOBBI TEIJIOTEXHUKW» IS
ctynentoB Bcex cneruanbHocTelr / Coct.: FO.A.Kymukos, HO.A.lllmanes. -
JIyranck: M3n-8o BHY um. lans, 2013.-30c.

21.Meroandeckue yKka3aHus K MPaKTUYECKUM 3aHATUSAM 110 qucturuinie «l Ipukinagnas
TEPMOJIMHAMHKa» JI1 CTYJEHTOB HHXKeHepHbIX crneunanbHoctedt / Coct.: A.C
KoBtyH. — JIyranck: uzg-so JIHY um. B.[lans, 2018. — 17c.

22.Meroandeckue yKazaHUS K TMPAKTHYCCKUM 3aHATHSAM 10  JUCITUTUIMHE
«TepmoauHamuka U Termjonepenada» (Ajas CTYIEHTOB, OOYYalOIUXCS 10
HanpaBjaeHuto noarotoBku 13.03.03 — DnHepreTuueckoe MaIIMHOCTPOCHHUE
cnenuaibHocTn “‘/[Burarenu BHyTpenHero cropanusi’) / Coct.. FO.A.Kynmukos,
A.A lanuneituenko. — Jlyranck: uza-so JIHY um. B. [lans, 2019. — 105 c.

23.Meroanueckue yKa3zaHUS K CaMOCTOSITENbHOM paboTe 1O  JUCIUTUIMHE
«TepmonnHamMuka ©W  TemUioNepeaaya Il CTYIEHTOB  WHKEHEPHBIX
cnenunanbHocTel / Coct.: A.C KoBTyH. — JIyranck: uza-so JIHY um. B.[lans, 2019.
—24c.

B) UHTepHeT-pecypesbl:

MunucrepctBo  oOpazoBanusi U Hayku  Poccuiickoit =~ ®denepaunum  —

http://Muno6puayku.pd/

®denepanbHas ciyx0a 1Mo Haa30py B chepe 0Opa3oBaHUs U HAYKH —
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http://минобрнауки.рф/
http://минобрнауки.рф/

http://obrnadzor.gov.ru/

MunuctepcTBo oOpazoBanus u Hayku Jlyranckoit Hapoanoit Pecriyonuku —
https://minobr.su

Haponnsiii coet Jlyranckoit Hapoanoit Pecrry6muku — https://nsinr.su

[Topran ®@enepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB BBHICILIETO
obpasosanwus — http://fgosvo.ru

@denepanbubiii  mopran  «Poccmiickoe oOpasoBanue» —  http://www.edu.ru/

Nudopmanmonnas cucrema «EquHoe 0KHO JocTyma K 00pa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

denepanbHblii  TEHTp  WHPOPMAIMOHHO-O0PA30BATEIBHBIX  PECYpCOB  —
http://fcior.edu.ru/

DJEeKTPOHHBIC OMOTUOTEYHBIE CUCTEMBI 1 PECYPCHI

DONeKTpOHHO-O0MOIMOTEYHAs cucrema «KoHCynbTaHT-CTYyI€HTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOaKoTeuHas cucteMa «StudMed.ru» —https://www.studmed.ru

NudopmarnmonHslii pecypc OuOIMOTEKH 00pa30BaTEIbHON OpraHU3auu

Hayunas 6ubnanorexa umenu A. H. Konsiesa — http://biblio.dahluniver.ru/

8. MaTepuajibHO-TEXHHYECKOE O0ecneuyeHue JUCHUITHMHBI JICKITMOHHBIC

3aHSTHS MPOBOJATCS B aKaIEMUYECKUX ayJUTOPUSIX.

OcBoeHME TUCIUTUIUHBI PEJINOJIaracT UCIOIb30BaHUE AKAJTIEMUUECKUX ayAUTOPU,
COOTBETCTBYIOIIHUX JCHCTBYIOIIMM CAHWTAPHBIM M TPOTHBOMOXAPHBIM IpaBUjaM H
HOpMaM.

[IpakTryeckue 3aHsITUS: MPOBOASTCS C UCTIOJIb30BAHUEM PA3aTOYHOTO MaTepuara,
HarJIsiHBIX MTOCOOUH, TIEMOHCTPALIMOHHBIX TUIAKaTOB. [Ipouee: KOMIUIEKT 3JEKTPOHHBIX
pa3IaTOYHBIX MaTEPUAIOB BBIAACTCS CTYJEHTaM B DJICKTPOHHOU (hopme.

Jlabopatopubie paboThl: Jadopatopus [ABC, ocHameHHas crienuain3upoBaHHbIMU
naboparopubiMu  creHaamu (Ctenn «Bcetun» ¢ JIBC, crenasl ¢ aumsensmu S5/12,
6UH12/14, 1412/14, 5114, crean CIATA, crenn «Motorpal», crenn ¢ IBC 44H8,5/11 ¢
BOJTHOBBIM OOMEHHHMKOM JaBJICHHS, HarisigHoe nocooue asuratens 1B3-117 u CIIIT,
naboparopuble cteHanl 1, 2, 3, 4 1m0 TEIJIOTEXHUKE, JA0OpaTopHOE
KOHTPOJIbHOU3MEPHUTEIHLHOE 000py/I0BaHNE, HATIISHBIC TTOCOOMS), MIAKAThl CO CXEMaMHU
1abopaTOpHBIX PadoT, MA0JIOHBI OTUYETOB MO JIA0OPATOPHBIM PabOTaM.

IIpouee: pabouee MecTo mpemnogaBaTessi, OCHAIICHHOE KOMITBIOTEPOM C JIOCTYIIOM B
NuTepHET (KOMIUIEKT 3JIEKTPOHHBIX Pa3JaTOYHBIX MAaTEpPUAJIOB BBIJAETCSA CTYJCHTAM B
AIIEKTPOHHOH (hopme).

[IporpammHuoe obecrieyeHue:

q)yHKI_II/IOHaJ'ILHOC becnnataoe IIporpaMMHOC

CchUIKn
Ha3HauYeHNE obecreyenue
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OducHblil TakeT

OmnepalrimoHHas CHCTEMa

Bpayzep

bpay3sep

ITouTOBBIN KIIMEHT

QDaiin-MeHeIKep

Libre Office 6.3.1

UBUNTU 19.04

Firefox Mozilla

Opera

Mozilla Thunderbird

Far Manager

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

I'padmgeckuii penaktop

Penakrop PDF

Aynmorneiiep

7Zip

GIMP (GNU Image Manipulation
Program)

PDFCreator

VLC

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

http://www.gimp.org/

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

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

http://www.pdfforge.org/pdfcreator

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

9. OueHo4YHbIE CPeCTBA MO AUCHHUILTIMHE

IHacnoopr

OLCHOYHBIX CPEACTB 110 y'—IEﬁHOﬁ AUCHUIIJINHE

«TepmoauHamuKa 1 TeIIoneperaya
[lepeyeHb KOMMIETEHINI (JIEMEHTOB KOMIIETEHIINI ), POPMUPYEMBIX B pE3yibTaTe
OCBOCHHMSI YUEOHOU TUCHUIUIMHBI (MOIYJIS) UM IPAKTUKH

No Kon )
KOHTPOJIUPYEMON

/i ponpy
KOMIIETEHIIN U

WNHnukaTopsl

,Z[OCTI/I)KGHI/Iﬁ KOHTpOJ'II/IpyeMBIC OTarnsl
®opMynHpoBKa

. KOMITETCHITH pazznensl  (Tembl)| GOPMHUPOBAHUS

KOHTPOJIHPYEMOi . .

(o peanuzyemoit yueOHO (cemectp
KOMITETEHITHH

JUCIHUITIIINHEC JUCIHUITIINHBI I/I3yquI/I}I)
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OIIK-1

OIIK-1.
HpI/IMeHSITL
CCTCCTBGHHOHay‘-IHI:Ie
U OOIIEeHHKEHEPHBIC
3HaHHUA, MCTObI
MaTeMaTHYECKOTO

CnoocobeHn

aHajJInu3a u

MOICIINPOBAHUA

OIIK-1.2.

[Ipumensier OCHOBHBIE

IIOHATUA
3aKOHBI

CCTCCTBCHHBIX HAYK

pelieHus

Tema
Ucxonurie
MOJIOKEHUS
TEXHHYISCKOMN

[Ipenmer
METO/IBI.

npeaMeTHOnPoGmIbHbIX | OCHOBHBIE

3aaad.

IIOHATHUA
OINpEEIICHUS.
[TapameTpsl
COCTOSIHUSL.
YpaBHeHus

TEPMOANHAMHKH.

u

COCTOSAHMHA I'a30B.

PaboTta u TenioTa B
TEPMOIUHAMHYCCKOM
nporiecce.
TenmoeMKOCTb.

["a30BEIE cMecHu

Tema 2. OcHOBHBIE
3aKOHBI
TEPMOJIUHAMHUKH.
[TepBsrit 3aKOH
TEPMOJIUHAMUKH.
Bropoit 3aKOH
TEPMOJIUHAMHUKH.
Hukser Kapno.
Marematnueckoe
BBIpaXXEHHE BTOPOTO
3aKOHA
TEPMOJIUHAMHUKH.
HN3menenue
SHTPOIHH B
U30JIMPOBAHHOU
TEPMOIMHAMHYECKOM
CUCTEME.
MaxkcumanbHas
pabora

(9Kceprus).
OcHoBHbIE
TEPMOIMHAMUYECKHUE
MIPOLIECCHI.




Tema 3. CpoiicTBa u
MPOIIECCHl  peaTbHBIX
ra3os. O61mmue
cBoiictBa. CBoMCTBa
U TIPOIIECCH BOJABI H
BOJHOTO napa.
CpolicTBa u
MPOIIECCHl  BJIAYKHOTO
Bo3ayxa. h-d
JarpaMMa BJIaKHOTO
BO3/yXa.

Tema 4
TepmoanHamuka
II0TOKA. [Iepsbrit
3aKOH
TEPMOJAUHAMUKH JIJIs
IIOTOKA rasa.
Hcreuenne razos u
MapoB.
HpoccennpoBanue
ra3oB u MapoB.
Harneranus raszos u
MapoB.

Tema 5  Iukisr

TETUIOCHIIOBBIX
yCTaHOBOK.  LlukJibl
JIBUTaTEIIEH
BHYTPEHHETO
CrOpaHus. [ukmet
ra3oBbIX TypOuH.
uxas1
MapOCUIIOBBIX
yCTaHOBOK.  [lukiibl
XOJIOAMIJIBHBIX
YCTaHOBOK u
TEIUIOBBIX  HACOCOB.
TepMoauHamMuyeckue
u TEIUIOBBIE
MPOLECCHI B
TEXHOJIOTUYECKUX
MalIuHax u
000py/IOBaHNH.

IToka3zarenu u KPUTCPHUH OLICHHUBAHUSA KOMHCTGHHHﬁ, OIMKMCAaHMUEC IKaJ OLICHUBAaHUA

/o

Kon
KOHTPOJT
HpyeMo

5
KOMIICT
CHIIUN

Nunukatopel
JOCTHXKEHUH

KOMIICTCHITUHN
peanusyemou
JUCITATIIINHE)

(o

[TepeueHs TIIAHUPYEMBIX
pe3ynbTaTOB

KonTponupye
MBI€ pa3JIeNbl
(Temsr)
yueOHOU
JTCIUTITHBI

Haunmenosa
HHUE

OILICHOYHOT

0 CpelCcTBa




OIIK-1

OIIK-1.
HPUMEHSTh

CnocobeH|

CCTCCTBCHHOHAYYHBIC U

oOrie

WH)KEHEPHBIC

3HaHUA, MCTO/IbI
MAaTEMATUYCCKOI'O

aHajlIn3a

MOJCIUPOBAHUS

3HATh: OCHOBHBIC
TEPMOJIMHAMHKH U
TEmI0MaccooOMeHa;
OCHOBHBIC  TTOJIOKEHUS
Y METOJIBI
TEPMOJIMHAMHKH U
TeII000MeHa;
NOJYYCHUS U
npeoOpa3oBaHusl, Iepeaun u
UCIIOJIb30BAHUSI TEILIOTHI B
TETIOMEXaHHYECKIX
arperartax, TETUIOBBIX
MallliHaX U JIBUTATEIsIX, B
TEXHOJIOTUIECKUX
nporeccax
aBTOMOOWMJIECTPOCHHUS U TIP.;
METO/IbI pacuera
TEPMOIUHAMHYECKUX u
TEIUTOBBIX IPOIIECCOB,
BO3HUKAIOIINX B
TEIIOMEXAaHUYECKUX
arperarax (TETUIOBBIX
MallliHaX, TeXHOJIOTHYECKOM
00opyaoBaHUU u np.)
IPOIIECCOB CYIIKH,
BBITCKAHUS,
JPOCCETMPOBAHUS,
HarHeTaHue rasa (mapa) u mp.;
yMeTh: OTIpENeNSATh
napameTpsl pabouero
COCTOSIHUSI TeJia TEIUIOBBIX

3aKOHB]

MECTOAbI

MaIllMH, IBUTATEICH,

Tema 1,
Tema 2,
Tema 3,
Tema 4,
Tema 5

Jlaboparop
Hast pabora,
KOHTPOJIbH
ast pabora,
WHIUBUIYA
JbHOE
3aJlaHKe




arnmaparos; MIPOBOJIUTH
TEPMOJIMHAMUYECKUI aHaIN3
[IMKJIOB TEIIJI OBBLIX MAILIMH,
TEXHOJIOTHYCCKOTO
00opyIoBaHus;
PacCUHMTHIBATH paboune
TEIJIOBBIE  MPOIECCHl B
TEMI0BBIX MaIlliHax H

TEXHOJIOTUIECKOM
000py1I0BaHUH,
paccUYHUTHIBATh MIPOIIECCHI
TEIIOMAacCcOOOMeHa B
TEIUIOBBIX ~ MalllMHAX |
TEXHOJIOTUIECKOM

060py,I[OBaHI/II/I; BBIIIOJIHATH
paCUYCThL TEMI000MEHHHKOB.

BJIA/IeTh HABBLIKAMU-
aHaJIM3a u pacuera
TEPMOJANHAMHYIECKHX u
TEIUIOBBIX ~ IPOLECCOB B
arperarax,
TEXHOJIOTNYECKOM

000pPVIOBAHUM U IIPUOOPAX.

7.
8.
9.

OrneHOYHBIE CpeACTBA MO AUCHUIUIMHE «TepMoanMHAMUKa U
TeIionepeaavar

Bormpocs! nipu 3amuTe 1a00paTOpHBIX padoT:
UYTo Takoe mporecc TEMmIONPOBOIHOCTH?
KaxoBbl enunuiipl uamepenus koddduinenta teronpoogHoctu? [louemy coimyune,
MOPUCTHIE W BOJIOKHUCTBIE MaTepHUalibl MMEIOT HU3KWE 3HaueHus Kod(duimeHta
TEIIONPOBOIHOCTH?
Kak 3ammceiBaercs ypaBHeHue Dypbe i IUIOCKOM OJHOCIOWHOM CTEHKH IIpU
CTallMOHAPHOM peKkumMe?
Kaxk 3aBucut ko3QHUIMEHT TEIIONPOBOIHOCTA OT TeMIEpaTyphl B TaHHOM ciydae?
UeM 3T0 O0BACHUTH?
MosxeT au paccMaTpuBaeMblii MaTepuag MUMETh IPYrMe BEIMYMHBI KO3 uuueHTa
TemionpoBoaHocTu? Eciu fa, To B kakux ycioBusax? B kakux npenemnax? [louemy? 6.
Uto Ha3bIBaE€TCS] KOHBEKTUBHBIM TEIII000MEHOM?
Kak 3anuceiBaeTcst ypaBHeHue TemiooTAaun (ypaBHeHue HetoToHa - Puxmana)?
KakoBbl puznueckuii CMbICT U €IUHULIBI U3MEPEHUs KO3 UITMEHTA TEII00TAaun?
OT KaKuX BEJIMYUH 3aBUCUT KOIPDUIIUCHT TEIII00TAaqN?

10.Kakue ycnoBusl JiexkaT B OCHOBE TEOPUU MO00Ms?

11.Yto Takoe KpuTepuii moaoous?

12 KakuMu KpuTepUsiIMU OO0 XapaKTepU3yeTcs KOHBEKTUBHBIA TEIJIOOOMEH, B YEM

X QUBHYECKUI CMBICTT?




13.Kakoe ypaBHeHHE Ha3bIBACTCSl KPUTEPUATBHBIM?

14.Yto Takoe cTeneHb YepHOTHI?

15.0t1 kakux (pakTOpOB 3aBUCUT BeIMUUHA KOADPUITMEHTA TeIIO0TAaun?

16.Kak Bbl mMoriau Obl M3MEHHUTH BEIMYHMHY KOA(DQPHUIIMEHTa TEIJIOOTAauyd B JTaHHOM
yCTaHOBKE?

17.91o Brl moHMMaeTe 10 CI0KHBIM TEILI000OMEHOM?

18.Kaxk onpezaensercss KO3QHUIUEHT CI0KHOTO TEII000MeHa?

19.IToueMy y BepTHKaIBHON TPYOBI KOA(PGUIIMEHT TEIUIOOTAAYH TPH MPOYUX PaBHBIX
YCJIOBHSIX MEHBIIIE, YeM Y TOPU30HTATIBLHOMI?

20.Kak 3anuceIBaeTcs ypaBHEHUE TeIuionepeaaun’?

21.®du3nyeckuii CMBICT U €IMHUIIBI I3MepeHus KoddpuiueHTa Terionepeadu.

22.YT1o Takoe cpeHUM TeMIepaTypHbIi HAoOp U Kak OH BIYMCIIAETCA?

23.KakoBbl 0COOCHHOCTH pabOThl TEIJIOOOMEHHHMKA II0 CXEMaM «IPSAMOTOK» U
«IPOTUBOTOK»?

24.O0DbSICHUTh yCTPOMCTBO J1AOOPATOPHOM YCTAHOBKM 10 HCCIEAOBAHUIO PabOThHI
TEMJI000MEHHOT0 anmnapara.

25.00cTosITeNnbHO, € MOAPOOHOCTSIMH, OOBSICHUTH, IOYEMYy CXeMma MPOTUBOTOKA
BoiroiHee? 26. Kak ouneHuBaere Bbl mosiydeHHbIE BEIWYMHBI KOd(DQuUIIHMEHTA
TETJIoNepeaud B CPAaBHCHHH CO CIPABOYHO-JIUTEPATYPHBIMU TaHHBIMHU? [IpuduHbI
pacxoxIeHus?

27.Kak wu3MensieTcss Kod(PPUIMEHT TeIwIonepenadyd B MPOIEcce OAKCIUTyaTalluu
TEMJI000MEHHUKA U 110 KaKUM IpUudrnHaM?

28.Kak Bb1 Morniu 661 TOBBICUTH 3P(EKTUBHOCTH JIAHHOTO TEMJI000MEHHUKA?

29.KakoBbI OCHOBHBIE OCOOCHHOCTH JTyYHUCTOTO TEMI000MeHa?

30.Kakoe Teno Ha3piBaeTcs abCOTIOTHO O€IbIM, aOCOTIOTHO MPO3paYyHbIM?

31.B uem cymHocTh 3akoHOB [lnanka u Buna?

32.B gem cymHocTh 3akoHa Credana-bonbimana?

33.B gem cymHOCTh 3ak0oHa Kupxroda?

34.Yto Takoe creneHb 4epHOTHI? OT Kakux (GaKTOPOB OHA 3aBUCHUT?

35.Kak npubIn3uTeIbHO U3MEHHUTCS KOJIMYECTBO M3yd4aeMOM SHEPTHUHU MPH YCTAaHOBKE
JBYX 9KPaHOB?

36.UT0 Takoe u3iydarenbHas CliocOOHOCTh Tena?

37.B uemM 0cCHOBHBIE OCOOCHHOCTH U3IYUYESHHS ra30B?

38.Kakne kputepuu moaoOusi KOHBEKTHMBHOTO TEIMJIOOOMEHA MCIOJIL3YIOTCS B JTaHHOU
nabopaTtopHoit padote? KakoB ux ¢hu3ndecKuii CMbICI?

39.Yto HazpiBaeTCs TersiooOMeHHBIM anmnapatom? [1o kakoit cxeme oH padoTaer?

40.IToueMy mnpu BBIHYKJCHHOM JBWXKEHUU BO3JyXa KO3(PQPUIMEHT Teronepeaayu
OodbIrie, yeM Mpu cBOOOTHOM?

41.C xako# 1enpto TpyObl TEIUIOOOMEHHHMKA BBIMOJIHEHBI peOpucTeiMu? [Touemy pedpa
BBITIOJIHEHBI CO CTOPOHBI BO3/yXa, a HE BOJIBI?



42.YT0 Takoe KOHBEKTUBHBIN TEMIO0OMEH?

43.Kak 3anuceIBaeTcsl ypaBHeHUE Teriootnaun (ypaBaenue Herorona-Puxmana)?

44 KakoB (pu3nuecKkuil CMbICI €UHULIBI U3MEPEeHUs Ko3PdUlMeHTa TEII00TAaun?

45.01 KaKuX BETUYMH 3aBUCUT KOA(PPUIIUEHT TEIJI00TAAYHN?

46.4YT1o0 Takoe KpuTepHit moaoous?

47.KakuMu KpUTEpUSIMU TIOJI00MST XapaKTepU3yeTCsl KOHBEKTUBHBIA TEIJIO0OMEH, B YEM
uX (PU3UIECKUX CMBICT?

48.YT0 TaKo€ TEIJIOBOM PETYJISPHBIN PEKUM?

49.Kak CBsI3aHBI TEMIT OXJIXKICHUS ¢ BeMUMHON Kod(dunnenta terootaaun? 10.Kak
BJIUSICT BUJ] KOHBEKIIMHU Ha KO3(PPUIIMEHT TEII00TAaun?

50.KakoBa (pusnyeckas CymHOCTb Mepeaadn Teria Py TeIIONPOBOIHOCTH?

51.Yto Takoe TemrneparypHoe 1moJie?

52.Yt10 Takoe TemMnepaTypHbI IPATUEHT?

53.Kak 3anuceiBaetcs ypaBuenue Oypbe?

54.Yt0 Takoe TEpMHUECKOE COMMPOTUBIICHUE TIJIOCKON CTEHKHU?

55.YT10 Takoe yJeabHbIi TEIT0BOM MOTOK?

56.00bsICHUTE METOJIMKY OIpeJieJIeHUs K B JaHHOMU JJa0opaTopHOil pabdoTe.

57.Kak 3aBucut X 0T TeMiiepaTypbl B JaHHOM ciy4yae? Yem 3T0 MOKHO OOBSCHUTH?

58.bpIBatOT M UHBIE 3aBUCUMOCTH A. OT TeMIEPaTyphl?

59.Kakune equHUIIBI MPUMEHSFOTCS IS U3MEPCHHSI TaBJICHUS ?

60.00BsicHUTE YCTPOMCTBO U MPUHIUI PAOOTHI MAHOMETpPA C TPYOUATON MPYKUHOM.

61.06bsacHuTEe pUHIMT paboThl mpudopa MKJ[-27.

62.Kak nopcunTheiBaeTCsi aOCOTIOTHOE JTaBICHHE?

63.Kakue ObIBatOT puOOPHI 1J11 U3MEPEHUS TaBJICHHMSI, KPOME UCTIONH30BAHHBIX B JAHHOU
nabopaTopHo# padoTe?

64.Kak cBsi3aHbI MEXIy COOOW pa3IMuHbIC SAMHHUIIBI U3MEPECHUS TaBICHUS?

65.00bsicHUTE TPUHIIUT PabOTHI IIAPUKOBOTO KiIarmaHa.

66.B dem paznuuaercs Ha3HAYEHUE PETYIHUPYIOMIETO H  TPEIOXPAHUTEITHLHOTO
KJ1araHa?

67.Kak ompenensiercss aOCOJMIOTHOE JaBJIEHHUE B COCYJZle, €CIM HM3BECTHO IOKa3aHUE
BaKyyMMeETpa p, OJCOCTUHEHHOTO K COCYTy?

68.B uyem ¢usuueckas CymHOCTh aOCONIOTHOTO JABJICHHS C TOYKH 3pPCHUS
MOJICKYJIIPHOKWHETUYECKON TEOPUH Ta30B?

69.Kakue TepMognHaMUYeCKHe mapaMeTpbl OTHOCSITCS K OCHOBHBIM?

70.Kakue ¢uszndeckue ycioBus B TEPMOJAMHAMUKE HA3bIBAIOTCS HOPMAIbHBIMU?

71.006BsicHUTE IPUHIIAT pabOTHl MAHOMETPA.

72.IlpuBeauTe IpUMEpHI HCTIOIB30BaHUS B TEXHUKE TIPEIOXPAHUTEIBHBIX KIIAITaHOB.

73.Kakue Tumbpl mpeaoXpaHUTEIbHBIX KJIamaHoB (KpOME MIAPUKOBOTO) WCIIONB3YIOTCS B
TEXHUKE?



74.Kakue eMHULIBI U3MEPEHUS JaBJICHUS UCTIOIb3YIOTCS TP PEIIEHUH 33]1a4 C TIOMOIIIBIO
ypaBHEHUS COCTOSIHUA UJI€aJIbHOTO Ta3a?
75..Kakue enHUIBI U13MEpeHUs AaBieHus sBisitoTcst ocHoBHbIMU B CU 1 MKT'CC? .
76.Kakue BHecUCTeMHbIE €AMHUIIBI U3MEPEHHUS 1aBiieHus Bol 3HaeTe?
7'7..B ueM paznuuue MEeXIy TEXHHUECKON U pusudeckoit atmochepoit?
78.IlpuBenuTe TpUMEp W3 TEXHHWKH, KOTJa HEOOXOAMMO MOJACPKUBATH IOCTOSIHHOE
JaBJeHUE?
79.Yto Ha3bIBaeTCs  yIENbHOM TEIUIOEMKOCThIO? B Kakux eOuHHMIIAX  OHa
uzMepseTcs’?
80.B ueM ¢usmueckas CyIIHOCTh METO/Ia U3MEPEHUS TEIJIOEMKOCTH HCIOJIb3YEMOTO B
JaHHOM JabopaTtopHoi padboTe?
81.Kakas cBsi3b MexAy €IUHUIIAMU U3MEPEHUs TEIJIOEMKOCTH B cuctemax eauHun Cuu
MKI'CC?
82.Yemy paBHa TerioeMkocTh Bozbl ipu 20 °C B enununax CU u MKI'CC?
83.Kakoe BemecTBO W3 HCHOIB3YEMBIX B TEIJIOTEXHUKE UMEET HaMOOJBIIYIO
TEIJIOEMKOCTh?
84.1Touemy B 1abOpaTOpPHOIl YCTAaHOBKE aMIlysia ¢ 00pa3lioM OTIeJIEHA OT OKpYXKarolen
cpeabl aguadbaTuyecko 00oJsoukol (Temnonsossanueit)? 85. Kakoit map Ha3biBaeTcs
HACBIIIEHHBIM, TIEPETPETHIM?
86.YT0 Tako€ BJIAKHBIM HACBIILICHHBIN [1ap, CyXOW HACBIIECHHBIN Map?
87. Uro Takoe CTETNeHb CyXOCTH?
88. Ha uro pacxoayercs MoaBOAMMOE TEILIO MPU NapooOpa3oBaHUK?
89. Kak wm300pakaeTcss mporecc mnapooOpa3zoBaHus (p=const) B auarpammax p,v
ul,5?
90. Kak ompexenstoTcs nmapamMeTpsl apa v BOJABI C IOMOIIBIO0 JUarpamMmmel h, s ?
91. Kak onpenensitoTcs napameTpbl BIaKHOTO Mmapa ¢ TOMOIIBI0 TaOIHIL?
92. B uem 3akmrovaeTcs yaqoOCTBO quarpaMmel h,s ?
93. KakoB xapakTep H30TepM, H30X0p, m300ap B koopamHarax T, s, h,sl FO.Kax
HCCIIEZIOBATh MPOLIECC APOCCETUPOBAHUS C IIOMOILBIO JUarpamMmsl h,s!
94. Kak u3MeHsieTcsl BeJIMYMHA pacroyiaraeMoil paboThl aaquabaTHOrO Mpoliecca, ecliu
nepe]] ero OCyIEeCTBICHUEM TPOUCXOAUT apoccenupoBanue? [louemy?
95. Tlodemy ¢ OMOIIBIO OOBIYHO MPUMEHIEMBIX B TEXHUKE MAHOMETPOB H3MEPSETCS
n30BITOYHOE JaBJICHUE, a HE a0COIIOTHOE?
96. Kak ompenensieTcsi abCOMIOTHOE JaBJICHHE HA OCHOBE M3MEPEHHOTO M30BITOYHOTO
TABJICHUS?
97. Kakoe naBnenue (aOCOMIOTHOE WM U30BITOYHOE) MPUBOIUTCS B AMArpamMmax u
Ta0JIMIIAX TEPMOJINHAMUYECKUX CBOMCTB BOJIBI M BOJSTHOTO Tapa?
98. Kak mo amarpamme h, s ompenenuTs Temneparypy HAcChIIEHUS MO 3aJaHHOMY
JTABJIEHUIO?



99. Kak cBsi3aH 3HaK OTHOCUTEJILHON OLTMOKH C YCIOBUSMHM SKCIIEPUMEHTA (HarpeB Win
oxJiaxaeHue)?

100. Mosxert nu Boaa kumnethb mipu 20 °C? Ilpu 400 °C?

101. Mosxert nmu npoucxoauTs napoodpazosanue mpu 0 °C? [Ipu -20 °C?

102. UYto Takoe KpuUTHUYECKOE cOCTOsiHUE BemlecTBa? KakoBbl OCHOBHBIE MapameTpbl
BOJIbl B KPUTUYECKOM COCTOSIHUH?

103. Kak 3anmuchiBaeTCsl ypaBHEHHE MMOJIUTPOITHOTO Tporecca’?

104. Yemy paBHBI 3HAUECHHUS MTOKA3ATENS MOJIUTPOIBI COOTBETCTBEHHO ISl aANa0aTHOTO,
U30TEPMHUYECKOT0, H300apHOTO U M30XOPHOTO mpolecca?

105. Kak m3o0paxkaeTcs annabaTHBIN TPOIece pacimpeHus B quarpamme T, s ?

106. Yemy paBHa 1uiomIaAb MO KPUBOIl mpoiiecca B Auarpammax p, vu T, s ?

107. Kak uzobpaxaercs aguabaTHBIN MpOIECC CXKaTUsl B IUarpaMMme p, v (CpaBHHUTH C
U30TEPMUYECKUM)?

108. Kak 3anuchIiBaeTcsa MaTeMaTHYECKOE BhIPAXKEHUE MEPBOT0 3aKOHA TEPMOJIUHAMUKA
JUTSI HETIOJIBMYKHOM Macchl raza’?

109. UYemy paBHa paboTa ra3a nmpu aauadaTHOM PaCITUPECHUH?

110. Kak nmoacuuTthiBaeTcst paboTa MOJIUTPOITHOTO pacIupeHus (cxaTus)?

111. Kak y4uThIBaIOTCS pa3IuyHbIC BUJIBI TOTEPh IPU COBEPIICHUH Ta30M pabotei? 112.
Kakoe pmaBneHue creayeT HCIONB30BaTh IPU pacdyere TePMOJAMHAMUYECKUX
IPOLECCOB: a0COMOTHOE Ui U30bITouHOE? [louemy?

113. B kakux equHUIAX J0DKHA OBITH U3MEpPEHa TeMIIEpaTypa MpH pacuerax ¢ MOMOIIbIO
ypaBHeHH coctosaaus? [louemy?

114. Tlouemy B naHHOW pabOTE OKa3bIBAETCS BO3MOXHBIM IMPEHEOpEUbh W3MEHEHUEM
Macchl raza? Benuvka v (CKOJIBKO TTPOIICHTOR) MPU 3TOM MOTPEIIHOCTH?

115. Yro Takoe TeIIOEMKOCTh ra3a U OT Kakux ()akTOpPOB OHA 3aBUCHUT?

116. Yto Takoe cpemHssi TEIUIOEMKOCTb, KaK OHa 0003HAYaeTCs?

117. Yro Gosbliie: n300apHas TEIJIOEMKOCTh WK u30xopHas? [Touemy?

118. Kakume enuHUIBI W3MEPEHUS HUMEIOT MaccoBas, OObEMHas W KHUJIOMOJbHAs
TEIJIOEMKOCTH?

119. Kak HaiiTu 00BEMHYIO TEINIOEMKOCTh, €CJIM U3BECTHA COOTBETCTBYIOIIAs MacCoBast
TEIJIOEMKOCTh?

120. Kak 3aBUCHUT TETUIOEMKOCTb ra3a OT TeMIIepaTyphl?

121. MoxeT M BO3IyX HUMETh APYryl0 TerioeMkocTh? Ecnu ma, To mpu Kakux
yCIOBUSX?

BreimonHsieTcss B COOTBETCTBUH C METOAMYECKMMM YKa3aHUSIMU K JaOOpPaTOpHBIM
3aHATHSAM 10 gucuuiuimHe «TepMoaumHamuka | Teruionepeaada» (AJis CTYIEHTOB,
oOyuaronuxcst 1o  HampaBieHuto noarotoBku  13.03.03 -  Duepreruueckoe
MalIMHOCTPOEHUE crnenuaibHocTh “‘/[Burarenu BHyTpeHHero cropanus’) / CocrT.:
10.A Kynukos, A.A./Januneituenko. — JIyranck: u3a-so JIHY um. B. Jlans, 2019. - 93 c.



Kpurtepuu u mkana orieHuBaHUS 110 OIIEHOYHOMY CPEACTBY JabopaTopHas pabora

[IIkana
OILIEHUBAHU

(mHTEpBa OAIIOB)

Kpurepnii oieHuBaHus

5

JlabopaTopHast paboTa BBHINIOJIHEHA Ha BBICOKOM YypOBHE (pacuersl,
odopmIIeHHe, TPEACTaBICHUEe WTOroBoro Marepwana jganel Ha 90-100 %
BOITPOCOB/3a71a4)

JlaGopatopHass pa0oTa BBIIOJIHEHA HAa CpPEIHEM YpOBHE (pacuerhl,
odopmIieHHEe, TPEACTABICHHE HMTOrOBOro MaTepuaia gaHbl Ha 75-89 %
BOITPOCOB/3a/1a4)

JlaGopatopHast paboTa BBIIOJIHEHA HA HU3KOM YPOBHE (pacueTsl, 0pOpMIICHHE,
MPEeJICTaBICHUE UTOTOBOTO MaTepuana nanbl Ha 50-74 % Bompocos/3a1ayq)

JlabopatopHass pa0oTa BBIOJIHEHA HAa HEYAOBJICTBOPUTEILHOM YPOBHE
(pacueTbl, opopMIICHHE, TPEICTABICHUE UTOTOBOTO MaTepHala JaHbl MEHEe
gyem Ha 50 %)

IIpakTUyeckue 3aHATHA:
Konumponvnasn 3adaua 1

I"a3000pa3Hbie TPOYKTHI CrOpaHKs TOIUIMBA OXJIAXAAI0TCS B M300apHOM IMpoliecce
OT TeMIIepaTyphlI t; 10 Temrneparypsl t,. CocTaB ra3oB 3a1aH B 00bEMHBIX JOJISX: Iy2,

Fco:" rmo.

HaliTn KoJM4ecTBO TEIIOTHI, oTAaBaecMoe 1 M° mpoaykros cropanus. OobeM

OTpeIeNICH MPU HOPMAJIbHBIX YCIIOBUSX. MICXOIHbIE aHHbBIE TPUHATH MO Tabi. 1.1 B

3aBUCUMOCTH OT mudpa (HoMepa BapraHTa). PacueT BBIMOIHUTD C UCTIOJIb30BaHUEM

CPEIHUX TETIIOEMKOCTEH.

Taomuna 1.1. Ucxonuele naHHbIE

ITocnenuss O6beMHbIit cocTaB, % IIpeanocnennss Temnepatypsbl
uudpa rco: N2 o nudpa mmmdpa ty, °C t,, °C
mmdpa

1 17 72 11 1 800 200
2 25 67 8 2 700 300
3 19 75 6 3 1500 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 ogHOCTYyIIEHUaTOM TOPITHEBOM KOMITPECCOPE ¢ 00BEMHOM Mojavueit Qv CKUMAETCS

cMech razoB ot AasieHus P,= 100 klla no gaBnenus P,. HauanpHas TemnepaTypa ra3oBoil




CMECH 1, €e COCTaB 3aJlaH MAaCCOBBIMU JAOJSMM Gz, Jco, Yooz, On.. 1lOAaua kommpeccopa
NpUBeJeHa K HOpMasbHbIM ycsosusaM ( P,= 101,3 xITa u t,= 0 °C).

Onpenenuts yIenbHBIA O0BEM U YACHbHYIO HSHTPOIMIO Ta30BOM cMecu mepen
CKaTHEM.

PaccuuTaTh 17151 M30TEPMUYECKOTO, auadaTHOrO0 M MOJUTPOMHOrO (C MoKa3zaTesieM
MIOJIUTPOIIBI N) MPOILIECCOB CHKATUS:

—TEMIIEPATYyPy, YACIbHBIA O0OBEM U YHIEIbHYIO SHTPOINHUIO CMECHU Ta30B B KOHIIE
IpolLecca CKATHUS;

—TEOPETUYECKYIO MOITHOCTh MPUBO/IA;

—pacxoj oxJaxaaroniel Boasl G , KI/4, MpU MOBBIIIEHUU TEMIEpPaTypbl BOJBI B
py6amxke kommnpeccopa Ha 10 °C.

Pacuer BbIMOMHUTHL 0€3 yudeTa BIUSHUS BPEIHOTO MPOCTPAHCTBA, NPUHUMAs
TEIJIOEMKOCTh CMECH T'a30B MOCTOSHHOM B KaXKOM U3 MPOLECCOB.

[TocTpouTs B MacitTabe pabounii mpoiecc KOMIPECcopa B TuarpaMmmax

PO u TS . MicxoaHble TaHHbIC MpUBEAEHBI B Ta0. 1.2. B 3aBucuMocTtu ot mudpa (Homepa

BApUAHTA).
Tabmuua 1.2. MicxoaHble JaHHBIE
[Tocnennss | CocraB cMecH, maccoBbie qom | [Ipeamocn P>, n 1, Qv,
undpa rasos, % eIHSS klla 0 M3/a
mmppa Qe Jco gco: gne uudpa C
mudpa

1 30 5 10 60 1 500 11 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

Koumponwvuas 3adaua 3
Paccuntaty 1nukn nopmueBoro JBC mo 3ajaHHBIM HadajdbHBIM MapaMeTpam

cocTostHUA padouero tena ( Py, t) u mapamerpam nukna (0y,0,4, Oy). B kauecTBe pabouero
TeJla MPUHATH BO3/IYX.

[Ipu pacuere onpenenuTh OCHOBHBIE MapaMeTphl cocTosiHUS ( P, 0, T S) B
XapaKTEPHBIX TOYKAX ITUKJIA, TIOJIBE/ICHHYIO U OTBEACHHYIO YACIbHYIO TEIUIOTY,
tepmuueckuid KII/ u ynenbHyro paboty 1ukia.

[TocTpouTh UK B MaciIraoe B auarpamMmax PO u TS.

Hcxonanbie nanHbie NPUHATH B COOTBETCTBUU ¢ Tad. 1.3.
Tab6muna 1.3. UcxonHble TaHHBIE



IHapamerpsbl IHocnenuss nugppa mugpa
HMKJIAa

0 1 2 3 4 5 6 7 8 9

Oy 7 18 13 8 20 15 9 23 12 6

Oy 18 1,0 1.2 1,7 1,0 1,3 2,0 1,0 14 | 19
0 1,0 2,0 15 1,0 2,3 1,7 1,0 1,9 15 | 1,0

IIpeanociaennsas nudpa mudpa
Py, xITa 95 120 100 150 180 110 98 102 96 95
t1, °C 40 30 25 27 17 20 35 27 7 0

Konumponwvnasn 3aoaua 4

g nukina I'TY ¢ n300apHBIM [TOABOIOM TEILIOTHI ONPEAETUTh napametpsl ( P, O, T
u S ) pabouero Tena (BO3AyXa) B XapaKTEPHBIX TOUYKaX IMKIIA, IOJBEJICHHYIO H
OTBEJICHHYIO VYJACJIbHYIO TEIUIOTY, YAEIbHYI0 paborTy mukia u Ttepmudeckuid KIIJI,
TEOPETUYECKYIO MOITHOCT ['TY.

Hauansnoe nasnenue Pi= 0,1 MIla, nayansHas Temneparypa t= 27 °C. Crenens
MOBBIIICHUS AaBJICHUS B Kommpeccope O, Temneparypa pabodero teia nepen TypOuHon
ts 1 pacxol pabouero Tena m; BIOpaTh mo tadiu. 1.4 B 3aBUcMMOCTU OT mHdpa (HoMepa

BapuaHTa). 1M300pa3uts ukia B Mmacutadbe B fuarpammax PO u TS.

Tabonura 1.4. UcxoaHble JaHHBIE

ITapamerpbl Iocnenuss nugpa mudpa
0 1 2 3 4 5 6 7 8 9
O, 6 6,5 7 7,5 8 8,5 9 10 11 12
IIpeanociennas uudpa mudpa
ts, °C 600 625 | 650 | 675 700 | 725 | 750 | 775 | 800 | 825
M, Kr/c 20 25 30 40 50 60 70 80 90 | 100
Koumponwvuas 3adaua 5
PaccuntaTe wWpaeanbHBIA UK NapOCWIOBOW YCTAaHOBKM — LMK PeHknHa 110

Pt
3aJIaHHBIM HauaJbHBIM MTapaMeTpam MeperpeToro BOASHOro napa (- 1, 1) U JaBJICHHIO IMapa

P
B KOHIeHcaTope (~ 2).
Pt OhS «x
OnpenenuTs mapaMeTpbl COCTOSIHUSA BOJBI M BojsHoro mapa ( ~ , , , , ~, ) B
XapaKTEpHbIX TOYKax IUKia (puc. 6.1), yaenbHyto padory nukia, repmuueckuii KIT u
yaenbHbIA pacxon napa. Ilpu 3ToM He y4uThIBaTh yJeNbHYIO padoTy, 3aTpayuBacMyIo B
Hacoce.

N

O
N300pa3uth Uk B P~ U '~ — nuarpammax. IToka3aTe cTpenkaMu IpoIecchl OABOAA

W OTBOJA TEIUIOTHI, & INTPUXOBKOW — YACNbHYIO paboTy mukiaa. McXxomHbie TaHHBIC
MpUHSATH 10 Tabm. 1.5.



5 P
CocrosiHue Inapa B TO4YKEC ! XapaKTCPU3YCTC JAaBJICHUECM 1 U CTCIICHBIO CYXOCTH Xs5.

Tabnuma 1.5. VicxoaHbIe TaHHBIC
ITapameTpsbl HUKJIA Hocaennss uuppa mmdpa

0 1 2 3 4 5 6 7 8 9
P;, MIla 451203035 |15|25|4050]35]|20

t1, °C 490 | 480 | 450 | 470 | 440 | 420 | 430 | 500 | 410 | 450

Ipennociaenuss uudppa 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 | 96 | 92 | 98 | 95 | 88 | 97 | 95 | 90

Konmponvnas 3adaua 6

B KayecTBe  pabodero BelleCTBa B XOJIOJUIIBHON MaIlIlHe
XOJIOJOTIPOU3BOIUTENBHOCTRIO @ , KBT, ucnone3yercs xinanod R12, koropslil npu
TeMmIepaType t; MoCTynaeT B KOMIIPECCOP U CKUMAETCs B alnabaTHOM Ipoliecce /10
COCTOSIHHSI CyXOT'0 HACBIIIIEHHOTO Tapa MpHu TeMIIepaType t..

Konzaencanus xjganoHa OpOUMCXOAUT MOJTHOCTHIO 0€3 MepeoXiIaKJeHUs] KOHAEeHcaTa
nepeJl TepMOPETYIUPYIOLUTIM BEHTHIIEM.

Haiiti xononuiabHbI KO3 PUIIMEHT, MAaCCOBBIN pacxo XJIaJJoHa U TEOPETUYECKYIO
MOIITHOCTh NMPUBOJIAa KOMITpECCOopa.

N300pa3uTh UK XOJOAWILHON MAIIMHBI B MacIITa0e B IHarpaMMe TS B €€ CXEMY.
Hcxoaupie naHHBIC MPUHATH 110 Tabu1. 1.6
Tabmuua 1.6. cxoaHble faHHBIE

MocneaHssn 1, | NpegnocneagHsasa | @, | tc,
unodpa wuopa | °C umdpa wudpa | kBt | °C
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

Konmponwvnasn 3aoaua 7
Paccuntate 1uMKn (ONpEeAenuTh MapaMeTphbl B Y3JIOBBIX TOUKAaX, XOJOJWUIIbHBIN
KOd(DPUITMEHT, XOJOIONMPOU3BOAUTEILHOCTh M TEOPETHUYECKYI0 MOIIHOCTh TMPUBOJA
KOMIIpeCCOopa) aMMHAYyHOM XOJOAWIHHOM MaluHbl. TeMmmeparypy KUIICHHS i,
TeMrepaTypy KOHJEHCAINH t, © MAaCCOBBIN pacxoji aMMHaKa m, pUHSATH 1o Taodu. 1.7.



CocrosiHue Inapa Ha BX0OJA€ B KOMIIPECCOp — CYXOﬁ H&CI)IHIGHHBIFI, NEPECOXITAKIACHUC
KOHACHCATa OTCYTCTBYCT, CKATUC I1apa ABJISACTCA a,Z[I/Ia6aTHBIM.

N300pa3uth UK B Maciitade B 1uarpamme 7 .

Tabmuna 1.7. Ucxonabie 1aHHBIE

ITocnenusas t1, | Ilpennocnennsisa | me, | t2,
nudpa mudpa | OC mudpa mudppa | kr/a | O0C
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

Koumponwvnasn 3aoaua 8
[Io ropu3oHTaNIBHOMY TpPYOONPOBOAY BHYTPEHHHM JIUAMETPOM di M TOJIIMHOU

cTeHKH [; nBHXKETCS ropsyas BoJa CO CKOPOCTBIO [ M CpeAaHeu TemriepaTypoil ti. Jlns

CHIDKEHUS TEIUIONOTEPh MPEAYCMOTPEHA TEIIOBAS W3O0JISIIUS TEIUIONPOBOIHOCTHIO [, 1
tonmmuHoN O, TpyOompoBOJ OXJaXIaeTcs B  YCIOBUSX CBOOOJHON KOHBEKIIHUU
aTMOC(EpPHOro BO3JAyXa TEMIIEpaTypod t, U JYYUCTOTO TEIIOOOMEHAa Ha Hapy>KHON
MOBEPXHOCTU TEIIOBOM m3ossiiuu. KosaduimeHt TemnnoBoro m3imydeHus: MOBEPXHOCTH
usomsiuu 0= 0,95. TermmonpoBoanocts cranu 0= 45 Bt/(MmK).

Onpenenuth TeMIepaTypbl MOBEPXHOCTEH TPyOONMpPOBOAA M H3OJISIIIUM, JTMHEHHBIN
Kod(DPUIMEHT TeruTonepeiayu 1 JIMHEHHYIO MIIOTHOCTD TEIJIOBOTO MOTOKA.

OnpenenuTe KPUTHUYECKUM [OWAMETP W30JSUMA U CIENaTh BBIBOJA O €€
3 PeKTUBHOCTH.

[Toctpouts B Maciitabe TeMnepatypHbIii Tpaduk, UCXOAHBIC TAaHHbIC MPUHATH MO
Ttadi. 1.8.
Taonumna 1.8. cxonurle JaHHBIE K 3a7a4€ &

Hocnennsts uudpa mmdpa | ti, | O | O,,| Hpeanocnexuss uudpa| tz, di, 0., 0.,
°C | wc| mum muppa °C | MM | iy Bt/(MmK)

1 90 | 0,5 | 40 1 20| 21 | 2 0,05
2 110 | 1,0 | 50 2 -10 | 28 2 0,075
3 130 | 1,5 | 60 3 0 |34 ]| 2 0,1
4 150 | 2,0 | 70 4 10 | 41 2 0,15
5 170 | 2,5 | 80 5 20 | 51 | 3 0,2
6 90 | 0,5 | 40 6 20| 70 | 3 0,25
7 110 | 1,0 | 50 7 -10| 83 | 3 0,3
8 130 | 1,5 | 60 8 0 [101] 4 0,35
9 150 | 2,0 | 70 9 10 | 126 | 4,5 0,4




0 170 25| 80 | 0 |20 [150 [ 45| 05 |

Konmponvnas 3adaua 9
BeiOpate  THUmOpazMep  CEKUHOHHOTO  BOJIOBOJASIHOTO II0JIOIPEBATENS,
YCTaHaBIMBAEMOI0 B CHCTEME TEIJIOCHA0KEHUS CEJIbCKOXO3SIMICTBEHHOIO OOBEKTa, U
ONPENEIIUTh YACIIO CEKIIUM, IPUHATHIX K YCTAaHOBKE.
[TocTpouts TemnepatypHble rpaguKu CETEBON U HArpeBaeMOM BOJIBI.
TennoByr0 MOIIHOCTh MOAOrpeBaTeisd @ , TEMIIEPATYpPhl CETEBOU BOABI HA BXOJC B
IIOZOTPEBATEND 1/ M HAa BBIXOJE 4/, a Tak)Ke TeMnepaTypbl HArpeBaAEMOM BOJbI HA BXOJIE B

MoJIOrpeBaTeNb t/ U Ha BbIXOJE t MPUHATH Mo Tabiu. 1.9. B 3aBUCMMOCTH OT HOMeEpa
BapUaHTA.

Taomuna 1.9. Ucxogusie naHHbIE

Ilocnenuas @ , kBt [Ipeanocnenusis Temneparypa, °c

nudpa nudpa mudpa

wudpa t ta t ton
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

Kputepun u mikana oLieHMBaHMS IO OLIEHOYHOMY CPEACTBY NPAKTHUYECKUE 3aHATHUSA

[Ixama Kpurepuii ouennBanus
OLICHUBAHUS

(nHTEpBaN 6AIIOB)

5 3amaHusi  BBIMOJTHEHBI HAa BBICOKOM ypoBHe (pacueThl, odopmiieHue,
MpeJICTaBIeHHEe UTOTOBOro MaTepuana nanbsl Ha 90-100 % BompocoB/3amad)

4 3amaHusi BBIIOJHEHBI Ha CpelHeM ypoBHE (pacdeTsl, odopmileHue,
MIPEICTABJICHHE UTOTOBOTO MaTepuaia gaHbl Ha 75-89 % Bompocos/3amaaq)

3 3amaHusi  BBIMOJHEHBI Ha HHU3KOM YpoBHE (pacueTsl, odopmiieHue,
npejcTaBiIeHrne UTOroBOro Marepuaia n1ansl Ha 50-74 % BonpocoB/3a1aq)

2 3amaHus  BBIIOJHEHBI HA  HEYJOBIETBOPHUTEIBHOM ypPOBHE  (pacyeTsl,
odopmIIeHHE, IPECTaBICHNE UTOTOBOTO MaTepuana JaHbl MeHee ueM Ha 50
%)

KoMiuiekT 3a1aHunii K KOHTPOJILHOM padoTe:
Bapuanr 1



1. Ilpenmer TepMoauHaMUKU. TepMOIUHAMUYECKUM MeTO 1. TepMOIMHAMUYECKHE
napameTpbl COCTOSIHHUSI.

2. B cocyae emkxocthio 1000 muTpoB comepkutces npu AaBiaeHuu p = 1,2 atm ,
temneparype t=200C razoBas cmecsh, cocTosmas no ooremy u3 20% azora u
80% okwucu yraepoaa. OnpenenuTsh BeC COCTABIAIONIEH ra30BOM CMECH.
Bapwuanr 2

1. PaGouee Teso 1 ero mapamMeTpsl. Y paBHEHUE COCTOSHUA.

2. OmnpenenuTh yIAeNbHBIA pacxoj napa B MapoCHIOBON YCTaHOBKE, paboTaromiei
no MUKy PeHkwHa, eciv mapameTpsl apa mnepen TypouHoi p = 300ap, t = 460
C, a naBnenue B koHaeHcarope p =0,040ap.

Bapwuanrt 3

[HE

. PabGoTa raza. Beruucienue padotsl. ['paduueckoe mpeacTaBieHue.
2. MaHoMeTp, yCTaHOBJICHHBIN Ha OapabaHe MapoBOro KOTJa, MOKa3bIBaeT 8 Kr/
cM.YUeMy paBHO aOCOJIIOTHOE JaBJICHUE B KOTJIE, €CIIU 0apOMETpUUIECKOe
nasienue B =700 Mm.pT.CT.

Bapuant 4

|

. OCHOBHBIE 3aKOHBI nacaJbHbIX I'a30B

N

. Ha u3ob6apnoe cxatue 1 kr kucimopoma (O ) 3arpauena pabora 100 kJ[x.
OrnpenenuTh AaBJICHUE KUCIOPOJIa, €CJIM B Hadyaje cxxatus ero oobem paseH 0,4
M

/KT, a TemMnepaTypa B KoH1e cxxatust pagHa 300 C.
Bapuant 5

1. CpaBHEeHHE TepMOAMHAMHYECKUX LUKIOB nopiuHeBbix JIBC npu € = idem.

2. B 1 xr Bo3myxa B u3oxopHoM rmpoiiecce nogasoautcst S00x [k rerna. JlaBnenue
raza npu 3Tom BozpactaeT ot 30 6ap 1o 70 6ap. OnpeneauTh KOHEUHYIO
TEMIIEPATYPy BO31lyXa, CUMTAs TEMJIOEMKOCTh IOCTOAHHOW. BapuaHT 6

1. Pabora u TerioTa B TEPMOAMHAMUYECKOM TTIpoIiecCe.

2. Omnpenenuth a0CONIOTHOE JIaBJIEHNE B COCY/IE, €CJIA MTOKA3aHUE
IPUCOEIMHEHHOTO K HEMY PTYTHOIO MaHOMeTpa paBHO 10ap , a atMmocdepHoe
JaBieHue no bapomerpy cocrapisier 750 mm.pr.ct. Temneparypa B mecte
ycTaHOBKHU 1puoopoB pasHo 0 C.

Bapuant 7 1.

VYpaBHEHUs COCTOSIHUS JJIS PEAIbHBIX T'a30B.

2. B 1 xr Bo3nyxa B n3oxopHom npouecce noasoaurcs S00k/ [k rera. [laBnenne

rasa npu 3ToM Bo3pacrtaeT ot 30 6ap 10 70 6ap. OnpenenuTb KOHEYHYIO

TEMIIEpaTypy BO3AyXa, CYNTAs TEINIOEMKOCTh IOCTOSSHHOM. BapuanT 8 1.

AHanu3 U30XOPHOTO U U300apHOTO MPOIIECCOB.

2. BenenctBue annabaTHOTO CHKAaTHs BO3yXa €ro TeMiiepaTypa nossimaercs ¢ 30

C 10 31° C. npu stom 3atpauena padora 0,2 k/Ix. OnpeneanTs Maccy CKUTaeMOro

BO3/lyXa, CYUTAs TEINIOEMKOCTh MTOCTOSIHHOM.



Bapuant 9

[EE

. Huxn nopuHeBsix [IBC co cMelaHHbIM MOJIBOJIOM TEIIOTHI.

N

. MaccoBasi TerI0eMKOCTh BO31yXa npu nmoctossHHoM napieHuu C = 1000 x/(kr
rpan). Haift MOgyibHYIO TEIJIOEMKOCTh BO3/IyXa B MPOIIECCE MPU TOCTOSTHHOM
ooveMe (M= 29 kr/kmoIB).

Bapuant 10

1. Kakue paGourie 1uana3oHbl TEMIEPATYpP pa3IMUHbIX TepMornap?

2. Omnpenenutsb mose3Hyro padboty nukia KapHo, ecnu npu aanabaTHOM CKaTUU
abCcoI0THAs TeMIiepaTypa pabodero Tena MmoBbICKIACh B 2,5 pa3a, a B LIUKIIE
nojaBoautcs 350 kJx Termna.

Bapuanr 11

1. DHrponus.

2. OmpenenuTh CpeIHUN TeMIEPaTypHBI HAIOP B IPOTHBOTOYHOM BO3YIIIHO-
reJIMEBOM TEIUIOOOMEHHUKE YHEPreTUYECKOT0 aTOMHOI0 peakropa. [ enmii
oxsaxkaaerca ot 730 no 440 C u narpeBaercs Bo3ayx ot 390 go 670 C.
Bapuanr 12

1. KoadduimeHT TermnonpoBogHOCTH, €ro GU3NIECKUNA CMBICIL.

2. Omnpenenuts paboty nukia Kaprao, ecnu npu aanabaTHOM CXaTHH a0COTIOTHAS
TeMIiepaTypa pabodero Tena MmoBbICUIACh B 2 pa3a, B UKIIe poBoautcs 180
kJ[x Terua.

Bapuant 13

1. Hukn Kapuo. Ero 3nauenue. Tepmuuecknii k.m.1. rukiia Kapuo

2. OnpenenuTsb MOABEIEHHOE TEIUIO B IUKJIE ra30TypOUHHOM YCTaHOBKH CO
CrOpaHHEM IPH P =const, €ciIM CTENEHb NOBBIIIEHN B Komnpeccope 10, a
nokaszarenb aguadara 1,4. Termno, OTIaHHOE XOJIOHOMY UCTOYHHUKY, 25
Kk JK/KT.

Bapuanr 14

1. H-d auarpamma Bia)xHOTO BO3AyXa.

2. MaHOMeTp, YCTaHOBJICHHBIN Ha COCYJIE€ C KUCIOPOIOM, IOKAa3bIBAET JaBICHHUE
820 MM.pT.CT., a 6apoMeTpudecKkoe aaBienue paBHo 740 mm.pt.ct. OnpenenuTsb
IJIOTHOCTH KUcyiopoAa npu temneparype 20 C.

Bapuant 15

1. TemniepaTypHoOe MoJe U TeMIepaTypHbIi rpaauent. 3akoH dypse. 2.

OnpenenuTs NOTEPIO TEILIOTHI MyTEM KOHBEKIIMH BEPTUKAIBHBIM MAPOMPOBOJIOM

auamMeTpoM 15 MM U BBICOTOM 2 M, €ClT TeMIIepaTypa Hapy>KHOU cTeHku — 160

C, a remneparypa okpyxatomiero sozayxa 30 C. Bapuant 16

1. Brtopoii 3aKk0H TepMOAMHAMUKH U €r0 POPMYIUPOBKH.

2. OmnpenenuTh MOTEPIO TEIIOTHI MyTeM KOHBEKIIUY BEPTUKATBHBIM
napornpoBoaoM auamerpoM d=15 MM u BeicoTOM h =2 M, ecnu Temnieparypa



HapyxHoU cteHku tH=160 C, a TemnepaTypa okpyxatomiero Bozayxa t =30 C
Bapuanr 17

1. Peanbnbie paboune Temna. @azoBbie nepexobl. Junarpamma p-t.

2. Ilpu pacmmpenun a3orta coBepiraercs padota 150 k. Onpenenuts KOHEYHOE
JIaBJICHHE Ta3a, €CJIM ero HauaiabHoe AaBieHue paBHo 650 klla, a Temmneparypa
rasa B Ipoiiecce paciupenust He usmensiercs h= 0,5 . Bapuanr 18

1. I'paduyeckuii MeTo pacueTa napoBsix npoueccos H-S (I-S)auarpamma.

2. Temmneparypa Bo3ayxa 10 C. OmpeneianTb OTHOCUTENbHYIO BIQXKHOCTh BO3/1yXa
npu Harpese ero 10 temrepatypbl 40 C, eciii Blarocojep:kaHnue Bo3ayxa npu
10 C, paBHo 2

Bapuant 19

1. OOuwmii BUA KpUTEPUATIBLHOTO YpaBHEHUS TeIU100TAauu. Onpeneistonme u
OIpeeNsieMble KPUTEPHUU.

2. BcnepactBue aguabaTHOrO C)KaTUs BO3/AyXa €ro Temineparypa nossiuaercs ¢ 30
C o 310 C. npu sTom 3arpauena padota 0,2 k/[>x. Onpeneauts Maccy
CKUTAaEMOTO BO3yXa, CYMTAs TEINIOEMKOCTh NOCTOSIHHOM. Bapuant 20

1. Hukn Kapuo. Ero 3nauenue

2. BcnepactBue agunabaTHOrO C)KaTUs BO3/AyXa €ro Temineparypa nossiuaercs ¢ 30
C o 310 C. npu sTom 3arpauena padota 0,2 k/[>x. Onpenenuts Maccy
CKMTaeMOI'0 BO3/1yXa, CUMTas TEIJIOEMKOCTh IIOCTOSIHHOM. Bapuant 21

1. O0paboTka pe3yabTaTOB dKCIEPUMEHTAIBHBIX UCCIIEJOBAaHUN C

UCII0JIb30BAaHUEM TEOPUHU MOA0OUS.

2. B 1 kr Bo3ayxa B n3oxopHoM mporecce nogsoautcs S00k/x rema.

JaBnenue raza mpu 3ToMm Bo3pacrtaet oT 30 6ap g0 70 6ap. Onpenenutsb

KOHEYHYIO TEMIIEPATYPY BO3/1yXa, CUUTAsl TEIIIOEMKOCTh MMOCTOSIHHOW. Bapuant

22

1. JIyuuctsiii Termooomen. 3akon Credana-bonbimana.

2. MaHoMeTp, yCTaHOBIICHHBIN Ha COCY/IE C KUCIOPOIOM, TTOKA3bIBACT JABICHHE
820 MM.pT.CT., a OapomeTpuyeckoe aBjieHue paBHo 740 MM.pT.cT. OnpeaenuThb

IJIOTHOCTH KUciiopoja rpu temmeparype 20 C.
Bapwuant 23 1.1{ukn

KOMITPECCOPHOM XOJIOIUILHON MAIIIMHBI.

2.I1pu pacmmpenuu azora coepiuaercs padora 150 k/[x. OnpenenuTs KOHEUHOE

JABJIEHUE Ta3a, €CJIM €ro HayabHOE AaBieHue paBHo 650 kIla, a Temneparypa rasa

B TIpoiiecce pacmupenus He udmensiercss h= 0,5m. Bapuant 24 1.OcHOBBI paOoThI

TeIJI000MEHHBIX anmnapaToB.

2.0npeaenuTh NOABEACHHOE TEIJIO ( B LUKJIE Ta30TypOMHHON YCTAaHOBKH CO

CrOpaHHEM IIPU p =const, €CIIM CTENEHb MOBBIIEHUS B Komiipeccope 10, a

nokazareinb aguadara K=1,4. Tenno, oTiaHHOE XOJI0JHOMY UCTOYHUKY, ( = 25

kJK/KT.



IIpumep KOHTPOJIBHOIO TECTHPOBAHMSA 10 JMCHHUIINHE
«TepMoaMHaMHKa U TeIIONIepPeaaYa
1. 3akon boiiiss — MapuoTTa yTBep KAaaer 4ro:

1) npu pconst, i /Ti Oconst;
2) npu TOconst, i Opi Oconst;
3) mpu VOconst, pi /Ti Oconst;

4)pIZIVIZImD R oT.

2. 3akoH I'eit — JIrocaka yTBep:kaaer 4ro:

1) mpu p O const ,ﬂilil const;
Ti
2) mpu TOconst, p; O0; 0 const ;

3) mpu VOconst , P const; T;
4) pOV O mOROT.

3. 3akon Hlapas yrBep:kaaer 4ro:
1) mpu TOconst, p; O0O; O const ;

2) mpu V[const , P const;
T

3) mpu p O const ,ﬂ‘EI const;
Ti
4) pOV O mOROT.

4. YpaBuenne Knaneiipona I Buaa umeer Bua:
1) pOVe OOOROT,; 2) pOV O mOROT;

3) pOV O nOOOR OT; 4) pO0O O ROT.

5. YpaBHenue MeHnae/ieeBa npeacTaBjaeHO BHIPAKEHUEM:
DpdVIOmMOROT,; 2) pOVo On O nOOOROT;



3) pOVo OOOROT, 4) pOV O nOOOROT .

6. YpaBuenne MenpeseeBa — Kiianeiipona npeacraBjieHO BbIpasKeHHEM:
1) pO00 O ROT; 2) pO0Vp OOOROT;

3) pOVo OOOROT, 4) pOV O nOOOROT .

7. YPaBHeHI/Ie COCTOAHHEC HACAJIIBHOI'O I'a3a 3alIMCbIBACTCA B BU/IC: 1)

pOmOVOROT: 2) mOROpOVOT: 3)
pOVOMOROT: 4) TOR OmOpOV.

8. Beimunna OR na3piBaercs:

1) ynenbHas ra30Bast HOCTOSIHHAS;

2) TepMHYECKHUI KO DUIIMECHT TOJIE3HOTO ICHCTBUS,
3) yHHUBepcalbHas ra30Basi IOCTOSTHHAS,

4) X0NOAUIBHBIN KO3 DUIHECHT.

9. TepMoaMHAMHUYECKAs CHCTeMA, He 00MEeHHBAIOIIAsICS TEIJIOTO ¢
OKPY:KaKIIeH cpeaoi, Ha3bIBAETCS:

1) OTKpBITOIA;

2) 3aKpBITON;

3) U30JIMPOBAHHOM;

4) agraOaTHOM.

10. TepmoauHamMuyecKasi CUCTEMA, He 00MEHUBAOIIASICHA C OKPYKAKOLIEH
cpeaou BelecTBOM, HA3bIBACTCS:
1) 3akphITON;
2) 3aMKHYTOM; 3) TEIJIOU30TMPOBAHHOM; 4)
W30JIMPOBAHHOM.
11. TepmoauHamMu4yecKasi CHUCTEMA, He 00MEHUBAOIIASICA C OKPYKAKOLIEH
Cpeaoi HU 3HepPruei, HU BeleCTBOM, HA3bIBACTCH:
1) anuabaTHOM;
2) 3aKpBITOM;
3) 3aMKHYTOI;
4) TEeTI0U30IMPOBAHHOM.

12. TepMoauHAMUYECKHUI POLECC, MPOTEKAIINH KAK B IPAMOM, TaK U B
00paTHOM HaNpPaBJICHUHM HA3bIBACTCH:

1) paBHOBECHBIM;

2) 00paTHMBIM;



3) HEpaBHOBECHBIM;
4) HeoOpaTHUMBIM.

13. TepmoauHaMH4eCKHUil MpPoecc, B KOTOPOM padouee Te0, POias psia
COCTOSIHMIA, BO3BpalIaeTcsl B HAYAJbHOE COCTOSIHUE, HA3bIBAETCS:

1) HeoOpaTuMBIM; 2)

PaBHOBECHBIM;

3) oOpaTUMBIM; 4)

HEPABHOBECHBIM.

14. 3akoH ABoraJapo yrBep:KaaeT, 4To Bce HaeajlbHble ra3bl IPU OJUHAKOBBIX P
u T B paBHBIX 00bEMAaX COIEPKAT OAUHAKOBbIEC YUCJIO:

1) aToMOB;

2) MOJICKYII;

3) cremneHei cB00OIBI; 4) MOJICH.

15. YaeasHast MmaccoBasi TeIJIOEMKOCTh onpe/essiercd 1no gopmy.ie:

1)gco0Q; 2)co_ TR
- nOdt

3)c0 0Q: 4) ¢' 0 0Q . mOdt
VOdt

16. YaeabHasi 00béMHAas TEMJIOEMKOCTh onpesesisieTcs 1o gopmy.ie:

1)cD___pQ; 2)cOO ___ﬂQ ;
mOdt V Odt

3)DCD—DQ; 4)Cno
~BQ hodt

17. YaeabHast MOJIIPHAS TEILUIOEMKOCTD OnpeaessieTcs no popmy.ie:

1)DCD———DQ; 2)con

Q. hpgt  vomOt

3)0[1_DQ; 4)C1:|_EIQ
. mOdt dt



18. Cpeansisi yieJbHasi MACCOBAasl TEILIOEMKOCTD ONpee/isieTcs mo popmy.ie:

1) eO pn @ 2) Deg 19,
VD(tz O t1) nD(tz O tl)
3)en . he ; 4)CO _HQ

. mD(tz o t1) dt

19. UcTuHHAas yaedbHast MOJSIPHASA TEIJIOEMKOCTH onpeesiercs mo gpopmy.ie:

1) e HE ; 2)<;IZI|:1DQ ;o mO(tz O t)o

VIO(t20 ta)o
3) Oe[ HQ ; 4)C DDQ .nO(t, O tl)o dt

20. Ten10émMKoCTb, ONpeae/ieHHAS MPU MOCTOSTHHOM J1ABJIEHUM HA3BIBAETCH:
1) u3oxopHoii; 2) u300apHOIi; 3)
WCTHHHOM; 4) cpenHeil.

21. 3akon Maiiepa yTBep kaaer 4ro:

1) Ocv0O 4.1150z ; 2) Oce0O0cyO0OR ; 3)
c-OovOR 4) kg B S —
dCv Cv

22. YpaBHeHHue Uil pacyeTa yleJdbHOil MOJISIPHOH M30X0PHOI TEIIOEMKOCTH
uMeeT BU/:
1) Oc- 0O kOOcy ; 2) OceO0cvOOR

3)ocno . ; 4) gevO 4.1150z .
n Odt

23. BoipaxeHue 1Jis onpe/iesieHus yAeJIbHOH MAacCOBOM TEII0EMKOCTH CMeCH

uMeeT BHI:
n n

1) CDCM O Dri DCDi ; 2) Cem O DgiDCi;

1 1



O
3) OcewO  wO;00ci; 4)cO _mDDth.

1

24. BoipaxkeHue 151 onipeJe/ieHUs yAeJIbHOi 00bEMHOM TENI0EMKOCTH CMeCH

HMeeT BUI:
n n

1) cOen 0 Ori OcD;; 2) OcewD O0i00c;;

1 1

3)cO _VDDth ; 4) cemO O™ 0i0ci.

25. BoipaxeHue 1Jis onpeeeHus yAeJbHOH MOJISIPHOM TEMJIOEMKOCTH CMeCH
uMeeT BU/:

0Q n

1)OcO ___ n0Odt; 2) cem O Oy giOci;
n n

3) Ocew 0 Ooj00Oc;; 4) cOem O Ori OcD;.
1 1

26. MaremaTn4yecKkoe BbIpa:KeHHe NMePBOro 3aK0OHA TEPMOAMHAMUKH IS
30/ TUPOBAHHBIX CHCTEM UMeeT BU/:

1) DQpygs; 2) dh 0 Og O vOdp;
T
3) dh O ¢, 0dT; 4) nQOdunoe.
21. YpaBHeHue NMepBOro  3aKOHA TEePMOJIMHAMMKH 4epe3
IHTAJIBINIO PACCYUTHIBAETCH 1O popmy.ie:
0Q
1) __0OdS; 2) dh O Ou O vOdp;
T
3) dh O ¢, 0dT; 4) 0QOduOoe.

28. N300pakeHue U30XOPHOT0 Mpolecca Ha quarpamMme B koopauHatax T — S
nMeeT BUI:



m ¥

.

% 3) —"4)/

S S S S

|

29. CBa13pb MEKAY MapaMeTpaMi 1JIl U30XOPHOT'0 Impouecca uMee€T BUI:

T2 O T2
kO1
3) p1 000 p202; 4) 0000 0020000 O __TTw.

29. CBa3b MEKAY MapaMeTpaMiu 1Jisl U30XOPHOI'0 mpouecca uMeeT BU:

1)Prg 3 2) " T pe
T2 mp T2
kO1
3) p1 00: 0 p202; 4) 0000 —_00..0000 O0__TTa.

30. YpaBHeHue A5 pacdéra padoThl paclIMPEeHUs ra3a B H30XOPHOM Mpoliecce

HMEECT BU:
1) L go; 2) L O mOcp O(T,OT,);
In 0O,.
3) LOmOp, 00,07 "%, 4) L O mOcy O(T,OT).
O,

31. U3MeHeHHe IJHTAJBIINY Fa3a B U30XOPHOM Ipoliecce MPeacTaBJIeHO:
1) ohoo;

2) Oh O cp O(T.OTy); 3) Oh O ¢p O(T, OT>);

4) Oh O ¢ O(T,OTY).

32. YpaBHeHHe 1J151 M”3BMEHEHUSI JHTPOIIMU B M30XOPHOM IpoLecce uMeeT BU/A:

1) 0S O mOcy Oin __2; 2) OsOo:

O,



3) 0S O mOcy OlIn _T2; 4) 0S 0 mOc,OIn P2,

T1

p1

33. Y];)aBHeHI/Ie AJIA pacueTa TENJI0THI B H30XOPHOM Ipouecce nMeECT BU/IL.

1) Q O mOcy OO;

2) Q O mO(cy OR)O0OL; 3)
O

QO mOR OTOIN "2 4) Q0 mOR OT.OIn 2.

01 P

34. YpaBHeHue VISl pacyeTa noJABeeHHOM TeNJI0Thl B H300apHOM Mpoliecce

HMeEET BUA:

1) QO mOc, O(T, OT4); 2) Q O mOcy O(T: OT,);

In 0O, O,

: 4) QO mOROTOIN —
01 01

35. CBs13b MKy MapaMeTpaMu H300apHOT0 MpoIecca NpeacTaBjIeHo

BBIPA’KCHHEM
kO1
1) 00T — 2) 000 __00:..0000 O _ TTu;
O T2 O
3) p1 00, 0 p, 005, 4)Pig Te
p2 T2

Kputepun u mikasna olieHUBaHUS IO OLIEHOYHOMY CPEACTBY KOHTPOJIbHAs paboTa

[HIkama
OLIEHUBAHUA

(nHaTEpBa OAIIIOB)

Kpurepnii oieHuBaHus

5 KonTponbHas paboTa BbIIIOJIHEHA Ha BHICOKOM YPOBHE (TPaBUJIbHBIE OTBETHI
naubl Ha 90-100 % Bompocos/3axaq)

4 KonTtpomnbHas paboTa BHITOTHEHA HA CPETHEM YPOBHE (TIPaBUIIBHBIE OTBETHI
naubl Ha 75-89 % BompocoB/3a1a4)

3 KonrtposnbHas paboTa BHIIIOJHEHA HA HU3KOM YPOBHE (ITPaBUIILHBIE OTBETHI
naHsl Ha 50-74 % BorpocoB/3a1ay)

2 KonTtpomnbHas paboTa BHITIOTHEHA HA HEYJOBIETBOPHTEIHPHOM YPOBHE

(mpaBUJIbHBIE OTBETHI 1aHbl MeHee ueM Ha 50 %)




NuauBuayajabHoe 3aganme: Tpedyercs:

l.OHpCI[CJ'II/ITB napaMeTpbl COCTOSHHA pa60qer0 TCJIa B XapaKTCPHBIX TOYKaX IMHUKJIa
H 3aII0JIHUTDH Ta6HI/IHy

Touka | p,klla v, M3/Kkr T, K t,°C

=

c”N ~

2. J11s1 KaxKJ10TO Ipoliecca, BXOAAIIETO B LUK, BBIYACIUTh U3MEHEHUE BHYTPEHHEM
SHEPrUM, SHTAIBIINU, DHTPONHHU, a TaKkKe paboTy mpouecca U KOJIMYECTBO TEIUIOTHI,
Y4acCTBYIOILIEN B ITPOLIECCE.

3.Pe3ynbTarhl BBIUMCIEHUN TEPMOJAMHAMUYECKUX [1apaMETPOB MPOLIECCOB 3aHECTH

B Ta0JMIly, ONpEACINTh padOTy LMKJIA, TEIUIOTY IHMKJA, KOJIMYECTBO ITOJBEJICHHOW WU
OTBEJICHOM TEIIOTHI, a Takxke Tepmudeckuii KIT/I nukna.

— ey mm—m—— mw—

IMpouece | An,x)ix/kr  Ahx/iwkr  Asxfbwkr K LxJow/xr  q,xJbx/kr
a-¢

-z
z-hb
b-a
Linwn

4.ITocTpouTh 3aIaHHBIN ITUKJ B KoopauHaTax T-S.






1 Taz [ta, [Pa, | ¢ €O, a-c z-b
aHT °C | kila KIDK/KD
A-37| He 99 | 250 | 5,5 {5700 | T=const | T=const
A-38] SO2 1 99 [ 250 | 7.5 | 960 T=const | dg=0
A-39mozayx; 80 290 | 8,5 | 1700 | T=const } n=const | 1,26
A-401 O2 15 {101 | 9,0 {1200 | dg=0 T=const
A-41osayx 70 1 170 1 6,5 [ 1200 | dq=0 T=const
A-421 Hz 85 [101 | 9,5 [ 9900 {dg=0 T=const
A-431 CO | 30 | 101 | 10 | 1300 | dg=0 dqg=0
A-ddposayx! S8 | 150 | 7,5 11500 | dg=0 dq=0
A-451 Ha 66 | 160 | 6,5 | 1500 | dg=0 dg=0
A-461 CO2 | 20 | 101 19,0 | 1400 | dg=0 n=const | 1,26
A-47| CHa | 42 [ 150 [ 7,0 | 4100 | dg=0 n=const | 1,26
A-481 02 15 | 101 9,5 | 1300 | dg=0 n=const | 1,26
A-491 CO 20 | 101 [ 8,0 | 1400 | n=const | T=const | 1,35
A-56| CO2 | 25 | 101 17,5 | 1500 | n=const | T=const | 1,35
A-51] Ho 42 | 130 | 7,0 9900 | n=const | T=const | 1,35
A-521 H2 66 | 160 | 6,5 | 3000 n=const | T=const | 1,35
A-53| O2 13 | 101 (9,0 | 1200 | n=const | dg=0 1,35
A-Sdsosmyx| 25 | 101 7.5 | 1400 n=const | dq=0 1,35
A-55( CH4 | 50 | 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-57| Hz 15 {161 [ 9,5 | 8500 n=const | n=const | 1,30
A-58| He 20 1101 | 8,0 [ 4800 | n=const | n=const | 1,30
A-591 Oz 18 {150 | 7,0 { 1260 [ n=const | n=const [ 1,30
-60l SO2 | 80 | 170 | 6,5 § 1000 | n=const | n=const { 1,30
Bapu] Ta3 _rl mp;a, | ac zb , no
A n‘v H> io 'n\-rr»llﬂ 85 |2 [ dg=0 T
L N2 | 66 | 160 |85 |a’hq_0 diE(T# _J
&”1 €Oz [20 [101 [9.0 [4.1 [dg=0 | n=const | 1.26 |
Em' CHa | 42 130 [70 143 Tdg=0 | n=const | 1.26 |
17] 02 15 101 95 l40 dl_l—() n=censt | 1,26
A-18 SO1 66 | 160 |50 4.2 dg=0 n=const | 1,26
@__CHJ 15 | 101 | 8.5 L_T) =const | T=consi l_‘;q_
A-20 | CO 20 [ 101 | 8,0 | n=const T=const | 1.35
K21 CO2 | 25 [ 101 |75 4,3 n=const | T=const | 1,35
A22| > | 42 [130 [7,0 [ 3.7 |n=const | T=comst | 1,35 |
A-23 I_I_le__l 66 A16() 6.5 ?) | n=const | T=const I 35
A-24 | 86 | 190 6'0, 3.4 | n=const T—wnﬁt _|_l 1,35 |
A-25 | O CI5 | 101 (9,0 (3.7 | n=const dg=0 [ 1,35
A-26 | SOz 1% 101 | &0 42 | n=const qu—() T 1,35
K-ﬁ posmyx | 25 | 101 [ 7,5 [ 3.9 | n=const dq—()> 1.35 1
A-28 | CHa 50 1140 | 7,0 | 4,0 | n=const | dq=0 1.35 1
A291CO  [70 [170 |65 [3.9 |n=comst dq=0 |1.35 |
A-30 | CO2 67 (200 | 6,0 | 4.0 | n=const | dg=0 1,35 |
A31| Hz | 15 [ 101 [95 |36 | n=const | n=const | 1,30
A-32 | Ho 20 | 101 8,0 |33 n=const |n=const | 1,30
%33 ;Nz | 25 (101 |75 13.8 ! n=consl | n=const i 1.30 |
ALi} 05 |58 1150 | 7.0 |55 |eoomit [meconst | 1,50 |
35| SO: | 80 | 180 |65 139 | n=const | n=const | 1,30
A-36 [ mosayx | 67 210 [60 | 3.6 [ nconst | n=const | 130




BrinonHgeTcst Mo METOAMYECKUM yKa3aHUSIM K BBIMOJHEHUIO WHAWNBUYAIHLHOTO 3aJaHUs
no aucuuiuinHe "TeopeTuyeckrue OCHOBBI TEIUIOTEXHUKH'" [DIEKTPOHHBIN pecypc]: s
cTyneHToB Bcex cnernuanbHocte / Coct.: H.I'. bannukos, B.A. Bonkos, FO.A . Kynukos,
A.H.Kunmak, B.A. Pei6ansuenko - Jlyranck: U3a-sBo BHY um. Jlams, 2010.-25 c.

KpHTepI/II/I H IIKaJa OOCHUBAHUS 110 OOCHOYHOMY CPCACTBY HHANBHUAYAJIbHOC 3a1aHUC

[Ikana Kpurepuii orlenuBanus
OLICHHBaHUSA
(uHTEpBaN
0aIoB)
5 3ajanue MPEeACTaBICHO Ha BBICOKOM YPOBHE (CTYACHT MOJHOCTBIO MPEACTaBUI

paccMaTpuBaeMylo0 IpoOJIEeMaTUKy, MPHUBEN apryMEHTHI B IOJIb3Y CBOMX CYXKACHUH,
BlajfeeT MNPOQWIbHBIM MNOHATUHHBIM (KAaTErOpUaNbHBIM) ammaparoM W T.IL.).
W3noxeHnne U 0oQOpMIIEHHE TEKCTa IOJHOCTBIO COOTBETCTBYET TpPEeOOBAaHUAM
0 OpMIIEHHS TEXHUUECKOTO TEKCTa

4 3a,I[aHI/Ie MNpEACTaBJICHO Ha CpPEAHEM YPOBHC (CTy,HeHT B ICJIOM H3JI0XKHNI
paccMaTpruBaACMYIO HpO6HeMaTI/IKy, MIpUBCII MaJl0 aApPrymeHTOB B IIOJIB3y CBOHUX
CY)K,I[GHPlﬁ, AOIIYCTUB HEKOTOPBIC HETOYHOCTU U T.H.). H3noxenue u OCI)OpMJ'ICHI/IC
TEKCTAa B OCHOBHOM COOTBETCTBYCT Tpe6OBaHI/I$IM OQ)OpMHCHI/If{ TCXHHUYCCKOI'O TCKCTAa

3 3ajaHue Me MPEeACTaBIEHO HAa HU3KOM YPOBHE (CTYIEHT IONMYCTHJI CYIIECTBEHHBIE
HETOYHOCTH, M3JIOKUJI MaTepuall ¢ OLIMOKaMH, HE BJIAJEET B JOCTaTOUYHOMN CTEHEHU
npoIILHBIM KaTeTOPUAILHBIM alliapaToM U T.11.). M3noxenne u opopmiieHHe TEKCTa
YaCTUYHO COOTBETCTBYET TPEOOBAHUSAM O()OPMIICHHUSI TEXHUUECKOTO TEKCTa

2 3amaHne TPEeACTaBICHO HA HEYJOBIETBOPHTEIHHOM YPOBHE WJIM HE IPEACTABICHO
(CTyZeHT HE TOTOB, HE BBIMOJHWII 3a/1aHue U T.11.). M3noxkenue u opopmiieHne Tekcra
MOJTHOCTBIO HE COOTBETCTBYET TPeOOBAaHUSIM O(DOPMIICHHUIO TEXHHYECKOTO TEKCTA

OueHoYHbIE CPeICTBA ISl IPOMEXKYTOYHOM aTTecTaluu (3a4er):

BUJIET Ne 1
Teopernyeckasi 4acThb.

1. Tlpeamet TepmonuuaMuku. TepmoauHaMuueckuii Meroa. TepMoguHaMudecKkue

napaMeTpbl COCTOSIHUSI.

2. TuddepenHunanbHble ypaBHEHNUS KOHBEKTUBHOIO TEIJIOOOMEHA.
IIpakTHYyeckast 4acThb.

B cocyne emkxocThio 1000 TuTpoB copepKUTCS Npu AaBieHuu p = 1,2 at™
temriepatype t=200C razoBas cmech, cocTosimast mo oobemy u3 20% azota u 80%
OKHCH yriiepoja. OnpeaeanuTh BEC COCTABISIONICH ra30BOM CMECH.

BUJIET Ne 2
Teopernyeckas 4acTb:
1. PabGouee Teno u ero mapaMeTphl. Y paBHEHNUE COCTOSTHHUSI.
2 KoMIipeccuoHHas X0JI0AWIIbHAS yCTaHOBKA. Et UK ¥ X0JI0AUIBHBIN KOA()PUITUEHT. .



IIpakTHyeckas yacrb:
OnpenenuTs yAeIbHBINA pacXo/1 rapa B MapOCUIOBON YCTaHOBKE, pa0OTAIOIIEH MO [IUKITY
Penkuna, ecnu mapameTpsl napa nepen Typounoit p = 300ap, t = 460 C, a naBieHue B
koHsieHcatope p =0,046ap.
BUJIET Ne 3

Teopernueckasi 4acThb.

1. Pabora raza. Beraucnenue pabotsl. I'padudeckoe npeacraBieHue.

2. AHanmu3 ycioBus 1ojgoOus Ha npumepe auddepeHIranbHOTO  YpaBHEHUS

TEIJIO0TAAYH.

IIpakTH4eckas 4acrhb.
MaHnomeTp, ycTaHOBIIEHHBIN Ha OapadaHe MapoBOro KOTJja, MoKa3biBaeT § Kr/ cM. Yemy
paBHO aOCOJIOTHOE JaBJICHHE B KOTJE, eciau OapomeTpuueckoe nasienue B =700
MM.pT.CT.
BUJIET Ne 4

Teopernyeckas 4acTh:

1. OcHOBHBIE 3aKOHBI HJICATHHBIX Ta30B.

2. MopenupoBaHue Ha OCHOBE TEOPUHU MOJO00US.
IIpakTHYyeckast 4acTh:

Ha uzob6apnoe cxxatue 1 kr kucinopona (O ) 3arpauena padora 100 x/{orc.
OnpenenuTs AaBiIeHUE KUCIOPOa, €CIU B Havalie cxaTusi ero oobeM paseH 0,4 M /kr, a
TeMmneparypa B KoHue cxartus pasHa 300 C.

BUJIET Ne §
Teopernueckasi 4acThb.
1. Cmecu naeanbHBIX Ta30B. Y PAaBHEHHUE COCTOSTHUS JJI Ta30BOM CMECH.
2. CpaBHEHUE TepMOJIMHAMUYECKUX IUKIOB mopinHeBbX JIBC mpu € =
idem IpakTyeckas 4acTh.

B 1 kr Bo3gyxa B n3oxopHoM mnponecce noasoautcs S00x/owc tenna. JlaBnenue
ra3a nmpu 3ToM BospactaeT oT 30 6ap 1o 70 6ap. Onpenaenutb KOHEUHYIO TEMIIEPATypPy
BO3/lyXa, CYUTAs TEIUIOEMKOCTh IMOCTOSTHHOM.

BUJIET Ne 6

Teopernueckasi 4acTh:

1. TlepBsiii 3aKOH TEPMOJIUHAMUKH.

2. Twuxa nopmHeBbix JIBC ¢ moaBoaoMm Temia p = const.
IIpakTHYyeckast 4acThb:
OnpenenuTh aOCOJIIOTHOE JABJIECHUE B COCYJE, €CIM TMOKa3aHHWE MPUCOEAMHEHHOTO K
HEMy PTYTHOTO MaHOMETpa paBHO l6ap , a aTMocdepHoe AaBieHUE MO OapoMeTpy
coctraisier 750 mm.pt.ct. Temneparypa B Mecte ycraHoBku mnpudopoB pasHo 0 C.
BUJIET Ne 7 Teoperuyeckasi 4acTb.

1. Cmecu uaeanbHbIX Ta30B. Y PaBHEHHUE COCTOSIHUS ISl TA30BOM CMECH.



2. CpaBHEHUE TepMOJIMHAMUYECKUX LUKIOB nopiuHeBbiX JABC mpu € =
idem IIpakTnyeckasi 4acTh.

B 1 xr Bo3ayxa B n3zoxopHoM npouecce noasoautcs S00x/[orc tenna. [{aBnenue
rasza npu 3ToM Bo3pacrtaet ot 30 6ap 1o 70 6ap. OnpenaenuTs KOHEUHYIO TEMIIEPATYPY
BO3/lyXa, CYMTAs TEINIOEMKOCTh MMOCTOSHHOM.

BUJIET Ne 8
Teopernyeckasi 4acThb:
1. AHanu3 M30XOPHOTO U U300apHOTO MPOIIECCOB.
2. Comno u nuddysop. M3meHeHne nmapameTpoB rasza 1o juiMHe coruia. [Ipoduis
coruia.
IIpakTHyeckas 4yacrb:

BcenenctBue aguabaTHOro cxxkaTHs Bo3lyxa ero remrneparypa nosbimaercs ¢ 30 C
10 310 C ; nmpu sTom 3atpauena padota 0,2 xk/[orc. OnpenenuTs MacCcy CKUTaeMoro
BO3/lyXa, CYUTAs TEIUIOEMKOCTbH IIOCTOSIHHOM.

BUJIET Ne 9
Teopernueckasi 4acThb.
1. OHTpomus.
2. Hukn mnopmueBpix JBC co cMmemaHHbIM NOABOAOM  TEIUIOTHI.

IIpakTHYyeckast 4acThb.

MaccoBas TemI0eMKOCTh Bo3ayxa mpu nmoctossHHoM nasiennn C = 1000/ oc/(xr
rpan). HailT Moy IbHYIO TETJIOEMKOCTh BO3/1yXa B MPOIECCEe MPU MOCTOSTHHOM 00beMe
(M=29 kr/kMo0JB).

BUJIET Ne 10
Teopernueckasi 4acTh:
1. Kpyrossie nporuiecchl. [IpsiMoii UK U €10 TEPMUYECKUN K.I1.1.
2. Temmonepenaya. DineMeHTapHbIC BHABI TeruiooOMmeHa. OO BuUJ ypaBHEHUS
TEIJIONEpeaayuH.
IIpakTHyeckasi 4acThb:

OnpenenuTs Nojie3Hyo padoTy 1 nukia KapHo, ecinu npu agnabaTHOM CKaTUU
a0CoJI0THAs TeMIiepaTypa paboyero Tena noBbicuiIach B 2,5 pas3a, a B LIMKJIE MOJBOAUTCS
350 x/[oic Temna.

BWJIET Ne 11
Teopernyeckas 4acThb.
1. OGpatHbIii KPYTroBOH IpoIiecc. XOJIOAMIbHBINA KOO DHUITHESHT.
2. TemrmepaTypHOe MOJie U TEMIEPATYPHBINA rpaaueHT. 3akoH Dypbe.
IIpakTHYyeckast 4acThb.

OnpenenuTs CpeAHUN TEMIIEPATYPHBII HANIOP B IPOTUBOTOYHOM BO3IYIIHO-
reJINEBOM TEIJIOOOMEHHHUKE SHEPreTHUYECKOro aTOMHOI0 peakropa. ['enuii oxmaxxaaercs
ot 730 no 440 C u HarpeBaercs Bo3ayx oT 390 o 670 C.

BUJIET Ne 12
Teopernyeckas 4acTb:



1. Hukn Kapuo. Ero 3nauenue. Tepmuueckuii k... nukiia KapHo.
2. TemnonpoBOIHOCTb MIOCKON CTeHKU. K03 puuneHT TennonpoBoIHOCTH.

IIpakTH4Yeckas 4acThb:
KakoBo 3naueHne ko3 puIieHTa TermionpoBoIHOCTH MaTepraia CTeHKH, €CIIH MPH
d =30mMm u t= 30 C. KonuuecTBo TEIIOThI, Npoxoasmiee yepe3 cTenky 100B1/m2
BUJIET Ne 13
Teopernyeckast 4acThb.
1. OOmme cBoiicTBa OOpPaTUMBIX W HEOOPATUMBIX IHMKJIOB. OHTpornus. [IpuHimn
BO3pPAaCTaHUs SHTPOIHH.
2. luddepeHnmanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. Y CIOBUS OJHO3HAYHOCTH.
IIpakTH4eckas 4acrb.

Omnpenenutp paboty nukia KaphHo, eciu npu aguabaTHOM CKaTUU aOCONIOTHAsS
TeMIeparypa padbodero Tena MmoBbICUIIACH B 2 pa3a, B uukiie npoBoautcs 180 x/[orc Temna.
BUJIET Ne 14

Teopernueckasi 4acTh:
1. Copnepxanue Il 3akoHa TEPMOJMHAMUKH U €r0 (OPMYITHUPOBKH.
2. TemnonpoBOAHOCTH MJIOCKOW CTEHKH.

IIpakTHYeckas 4acThb:

Omnpenenuts NOJBECHHOE TEIUIO B LIUKJIE Ta30TYpOMHHON YCTAaHOBKH CO
CrOpaHUEM IIPH P =const, €ClIM CTENEHb NMOBBIIECHNs B komnpeccope 10, a mokasareinb
aguabata K=1,4. Termno, 0OTIaHHOE XOJIOJHOMY UCTOYHHUKY, (= 25 KJ[K/KT.

BUJIET Ne 15
Teopernyeckasi 4acThb.
1. OcobGenHoctn M cxeMbl BHeproOajgaHca XapaKTEPHBIX TPYII MOJUTPOIMHBIX

MPOLIECCOB.

2. Temonepenada mpu OMBIBAaHUH TITUTHI.
IIpakTHyeckas 4acrthb.

OnpenenuTe NOTEPIO TEIUIOTHI TyTEM KOHBEKIIMN BEPTUKAIBHBIM ITIAPOIPOBOJOM
auaMeTpoM 15 MM u BBICOTOM 2 M, €CiM TemIiiepatypa HapyxHoi crenku 160 C, a
TeMneparypa okpy:xatomero Bozayxa 30 C.

BUJIET Ne 16
Teopernyeckasi 4acTh:
1. JlmarpaMMbI COCTOSIHHSI BOZBI M BOJSIHOTO mapa p-V , T-S , h —S.
2. OcHoBbl Teopuu onoousi. Kpurepuii mogodus. KpurepuaibHbie 3aBUCUMOCTH.

IIpakTHYyeckast 4acThb:

MaHoMmeTp, yCTaHOBJIEHHBIN HA COCYZE C KUCIOPOIOM, IOKa3bIBaeT AaBieHue 820
MM.PT.CT., a OapomeTprueckoe napienne paBHo 740 MM.pT.cT. OnpeaenuTh MI0THOCTh
kucnopoaa npu temneparype 20 C.



BUJIET Ne 17
Teopernueckasi 4acThb.
1. I'paduueckuii MmeTo1 pacuera MapoBbIX MPOLIECCOB.
2. OOumii BUJ KpUTEPUAIBHOIO YypaBHEHHUs Terioornaun. Onpenensionue u
onpenensieMple kpurepuu. TeopeTudeckas 4acThb.

OnpenenuTs NOTEPIO TEIIOTHI MyTEM KOHBEKIIMHA BEPTUKAIBHBIM MAPOMPOBOAOM
auaMeTpoM 15 MM M BBICOTOM 2 M, €CiM TemIiiepatypa HapyxHoi crenku 160 C, a
TeMIiepaTypa okpyxaromero sozayxa 30 C.

BUJIET Ne 18
Teopernueckasi 4acTh:
1. T'eorpaduueckuit METO/ pacyeTa MapoBbIX MPOILIECCOB.
2. OOumii BUJ KPUTEPUATBLHOTO YypaBHEHUs Temootnaun. Onpenensomue U
onpeaensieMble KpUTEPUU.
IIpakTHYyeckast 4acTh:

OnpenenuTs NOTEPIO TEIIOTHI MyTEM KOHBEKIIUH BEPTUKAIBHBIM ITAPOMPOBOJAOM
nuametpoM d=15 MM u BeicoTOM h =2 M, ecniu TemniepaTypa HapykHO# cTeHku t-160 C,
a TeMneparypa okpyxaromero Bozayxa t=30C

BUJIET Ne 19
Teopernueckasi 4acThb.
1. Pabora nzieaabHOro MOPUIHEBOTO KOMIIpeccopa. Biusinue BpegHoro oobema.
2. Jlyuucteiii  terooOmeHn. 3akoH Credana-bonbiiMana. YyeT  JIy4uCTOrO

Ter1I000MeHa B pacyeTax.

IIpakTHyeckasi 4acThb.
[Tpu pacmmpenuu azota coBepiuaercs padota 150 k/lx. OnpenennuTs KOHEUHOE JaBICHUE
rasza, €ciii ero HaudajapbHOe AaBieHue paBHO 650 klla, a Temmeparypa rasa B mpouecce
pacimpenus He usmensiercs 0,5M.
BUJIET Ne 20

Teopernueckasi 4acTh:

1. [ukJ1 KOMIIPECCOPHOM XOJIOIUIBLHON MAIIIUHBI.

2. T- S nmarpamma BOASIHOTO Iapa.

IIpakTHyeckas 4acThb:
Temneparypa Bozayxa 10 C. Onpenenuts OTHOCUTENBHYIO BIAXXHOCTh BO3/lyXa MPHU
Harpese ero a0 temneparypsl 40 C, eciu Bnaroconaepsxxanue Bozayxa npu 10 C, paBHo
2 T/KT.

Kpurepuu u mkana oneHWBaHUS 10 OIICHOYHOMY CPEACTBY MPOMEKYTOUHBIH KOHTPOJIb
(3auer)

[IIxana Kpurepnii onieHuBanus
OLICHUBAaHMS
(uHTEpBaN
0ayIoB)




3a4TCHO

CryneHT riy6oKo U B OJTHOM 00BEME BIaZieeT MPOrpaMMHBIM MaTepuaioM. [ paMoTHO,
MCYEPITBIBAOIIE U JIOTUYHO €T0 M3JIaracT B yCTHOW MM TUCbMeHHOH opme. [Ipu sTom
3HAaeT PEKOMEHJOBAaHHYIO JUTEPATypy, MPOSBISET TBOPUYECKUI MOAXOJ B OTBETaX Ha
BOIPOCHI ¥ TPABUIILHO 0OOCHOBBIBAET MPUHSATHIE PEIICHHUSI, XOPOIIIO BIaJICET YMEHUSIMHU
Y HaBBIKaAMH MPU BBINOJIHEHUU IPAKTUYECKUX 3a/1a4.

CryneHT 3HaeT MporpaMMHBII MaTepuai, TpaMOTHO U IO CYTH M3J1araceT €ro B yCTHOM
WIA TUCbMEHHOU (opMe, AOMycKas HE3HAUWTENbHbIE HETOYHOCTU B YTBEPKICHUSX,
TPAKTOBKAaX, OMPENEICHUAX U KATETOPUSIX WM HE3HAYUTEIHHOE KOJIMYECTBO OMIMOOK.
[Ipu »TOM BiaZieeT HEOOXOAUMBIMH YMEHMSIMM M HaBbIKAMU IIPU BBIIOJIHEHUH
[IPaKTUYECKUX 3a]ay.

CrTyneHT 3HaeT TOJBKO OCHOBHOHM NpPOTrpaMMHBIA MaTepuall, J0INyCKaeT HETOYHOCTH,
HEIOCTaTOYHO YETKUE (POPMYIUPOBKH, HETIOCIEI0BATEILHOCT B OTBETAX, U3JIaraéMbIX
B YCTHOW WM nHcbMeHHOU ¢opme. IIpu 3TOM HEJOCTATOYHO BIAACET YMEHHSIMU U
HaBBIKAMU TIPH BBINIOJIHEHUH MpakTHyeckux 3amad. Jomyckaer mo 30% ommbok B
U3JIaraeMbIX OTBETAX.

HC 3a4TCHO CTy,Z[eHT HE 3HACT 3HAYUTEILHOM 4YacTH [IpOorpaMMHOro marcpuajia. HpI/I 9TOM

A0IMYCKAeT NPHUHOUIIMAJIbHBIC OIIIMOKH B A0Ka3aTCjIbCTBax, B TPAKTOBKE MIOHATHHA H
KaTel“OpI/If/'I, IMPOABJIACT HU3KYIO KYJIBTYPY 3HaHHﬁ, HC BJIaJI€CT OCHOBHBIMU YMCHUSIMHU U
HaBbIKaMU IIPH BBIITOJHCHUHU IMPAKTUYCCKUX 3aaa4. CTYIIGHT OTKa3bIBa€TCsA OT OTBCTOB
Ha JOIOJJHUTCIIbHBIC BOIIPOCHI

JIncT n3MeHeHn U JOIMOJTHEHU N

/o

Bunel nononHenwuii u Jara u nHomep npotokona | [Toamucs (¢ pactmdpoBKoit)
W3MEHEHUN 3aceaHus Kageapbl 3aBenyromiero kageapoit
(kacpezp), Ha KOTOPOM OBUIH | (3aBexyromuX Kadeapamu)
paccMOTpeHbI U 0JJOOPEHBI
WU3MEHEHUS U JOTOTHEHUS




JKCIMEPTHOE 3aKJII0YeHne

[IpencraBiennsii Goua oueHouHbIX cpeAcTB (najee - POC) mo AUCUMILTUHE
«Ucropus Poccum» coorBerctByet Tpeboanusm 'OC BO.

[Ipennaraembie GOpPMBI U CPEACTBA TEKYIIETO U MPOMEKYTOYHOT'O KOHTPOJIS
aJ€KBATHBl LIEJIIM M 33Ja4aM pean3alid OCHOBHOW 00pa3oBaTebHON
nporpaMMbl 10 HampaBieHU0 noArotoBku 23.03.03 Oxkcruryaranus
TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB.

OueHo4YHbIE CpencTBa I TEKYLIEro KOHTPOJISA YCIIEBAEMOCTH, MPOMEKYTOUHON
aTTeCTallMd N0 UTOTaM OCBOEHHUS AUCIMILIMHBI U y4eOHO-METOIUYECKOE ObOecreueHue
CaMOCTOSITENIbHOM pabOoThl 00y4aroIIerocs MpeiCTaBICHbI B IOJHOM 00bEME.

Buapl OneHOYHBIX CpEICTB, BKJIIOYEHHBIE B NPEJCTABICHHBIM (DOHJ, OTBEYAIOT
OCHOBHBIM IpuHIMIAaM popmupoBanus GOC.

Pa3zpaboTanHblli ¥ MpEeACTAaBIEHHBIA U1 SKCIEPTU3bl (POHJI OLIEHOYHBIX CPEICTB
PEKOMEHIyeTCsl K MCIOJB30BAHUIO B MPOLECCE MOATOTOBKHA CIELHAINUCTOB, IO
YKa3aHHOMY HaIlpaBJIEHUIO.

[Ipeacenarens y4eOHO- BLL4
METOIMYECKON KOMHUCCUHU EN
UHCTUTYTa  TpaHCIOpTa U NBaHoBa

JJOT'NCTHUKN



