MUHMCTEPCTBO HAVKU Y BBICIIEI'O OBPA30BAHUA
POCCUUCKOU OEINEPAITAN

desepanbHOE rOCYAAPCTBEHHOE OI0KETHOE 00PA30BATENEHOE YUPEXKACHHE
. BBICLIIETO 0Opa30BaHHs
«MarHuTOrOpCKHil rocy IapcTBEHHBIN TexHIIecKui yruBepcuTeT um. I'1. Hocosa»

YTBEPXIAIO
LA\ Jupexrop MOuAC
¢=p C.N. JlyxesiHOB

26.02.2020 .

PABOYAA ITIPOT'PAMMA JUCHUILIMHBI (MOIY JIS)

TEPMO/JHUHAMHKA H TEII/IONNEPE/JAYA

Hampasnenue OAr0TOBKY (CHENMANbHOCTD)
15.05.01 TIPOEKTUPOBAHUE TEXHOJIOI' MYECKUX MAIIVH 11 KOMITJIEKCOB

HanpasneHHOCTH (podUIIE/CeNHATH3AIKS) TPOTPAMMBI
15.05.01 crermanmzanms N 3 "[IpoeKTHpOBaKye MeTaILTyPrudecKuX MalIiH i KOMILIEKCOB"

YPOBeHb BBICIICTO 06pa303aHnﬂ - CIICMAAJIUTET

®opma 00yueHUA
OuHas

MHcTuTyT/ dakynsrer  VHCTHTYT SHEPreTHKH ¥ aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa TemmoTeXHIIECKUX 1 SHEPTeTHYECKUX CHCTEM
Kype 5
Cemectp 9

MarHuToropck

2020 rox



Pab6ouas mporpamma cocTapieHa Ha ocHoe ®T'OC BO mno cnemumanssocTH 15.05.01
[TPOEKTUPOBAHME TEXHOJIOTUYECKMX MAIUIMH U KOMIUIEKCOB (mpuxa3s
Muno6pHayku Poccuu ot 28.10.2016 . Ne 1343)

PaGouas mporpamMma paccMoTpeHa W omobpeHa HF  3ace

TennoTeXHUYECKHUX M SHEPTeTHIECKUX CUCTEM
11.02.2020, mpotoxon Ne 4

3aB. Ka /

Pa6oyas nporpamMma o106peHa METOIMYeCcKOl KOMUACCHEH I/IC-)LKC
26.02.2020 r. mpoTokon Ne 5

wn  Kadempsr

E.B. Aramutos

IIpencenarens C.1. JIyxbaHOB

CornacoBaHo:
3as. kadenpoit [TpoeKTHPOBAHS H IKCILIyaTallii METAITYPrHIeCKIX MalliH K 060pyJ0BaHHA

g 2
e A.T'. Kopuynos
PaGouast mporpamMma CocTaBJIeHa: \7///"/ /.
cr. mpemnonasatens Kadenpst TuIC \ s> C.B. MarseeB
7
Penensent: Pl
3aMm. Hauansauka [[DCT [TAO "MMK", xauz. TexH. H z — B.H. Muxaiinosckuit

pat



MHHHCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHNSI
POCCUMCKOU ®EJEPALTUN

T denepanbHOE FOCYAaPCTBEHHOE OO/DKETHOE 00Pa30BaTENbHOE YUPEKACHHE
BBICIIIETO 00pa30BaHuUs
«MarHuTOropcKuil rocyJapCTBEHHbIN TEXHUUECKHM yHuBepcureT uM. .M. Hocosa»

YTBEPX/IAIO
Hupexrop UDuAC
C.N. JlykpsHoB

26.02.2020 1.

PABOYASA ITPOI'PAMMA JUCHUITJIMHBI (MOAYJISA)

TEPMOJIHHAMHKA H TEIUVIOIIEPE/TAYA

Hanpasnenne noaroToBku (CnenuanbHOCTD)
15.05.01 ITPOEKTUPOBAHUE TEXHOJIOTUYECKUX MAIIINH 1 KOMITJIEKCOB

HamnpasnennocTs (npoduis/crienuain3aims) TporpaMMbI
15.05.01 cnenmamm3anus N 3 "[IpoekTrpoBaHre MeTaUTyprUue€CKUX MAIIMH U KOMITJIEKCOB':

YpoBeHb BhICIIEro 00pa30BaHuUs - CIIELIUATUTET

®dopma oOyueHus
OYHas

Wuctutyr/ pakynprer  MIHCTUTYT SHEPreTHKH U aBTOMAaTU3UPOBAHHBIX CHCTEM

Kadenpa TennoTexXHUYeCKnuX U SHEPreTHUECKUX CUCTEM
Kypce 5
Cemectp 9

MarauToropck

2020 rox



Pabouast mporpamma coctabiiena Ha ocHoBe ®I'OC BO mo cmenmansHocTr 15.05.01
[MPOEKTUPOBAHUE TEXHOJIOTUYECKUX MAIIMH W KOMIUIEKCOB (mpuka3
Muno6puayku Poccun ot 28.10.2016 r. Ne 1343)

PaGowas mporpamma paccMoTpeHa W 0J00peHa Ha  3aceqaHuM  Kadeapsl
TennoTeXHU4IeCKUX M JHEPTeTHUECKUX CHCTEM
11.02.2020, mpotoxomn Ne 4
3aB. kadeapou E.b. Aranutos

Pabouas nporpamma o100pena metoauueckoit komuccuenr UOuAC
26.02.2020 r. mpoTokoi Ne 5
[Ipencenarens C.N. JIykpsiHOB

CoracoBaHo:
3aB. xkadenapoii [IpoekTupoBaHus 1 IKCITyaTallud METAJUTYPTUUECKUX MAIIUH U
000pyI0BaHUs

A.I'. KopuyHos

PaGouas nporpamma cocrapieHa:
CT. ipenoaaBaTenb kadeapsl TudC, C.B. MatBeeB

Periensent:
3am.Ha4. [[DCT ITAO "MMK" | kanj. TeXH. HayK B.H. MuxaiinoBckuii




JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM ToJly Ha 3aceanuu Kageapsl TermoTeXHUYSCKUX U DIHEPTCTUUECKUX CUCTEM

[Iporokom or 20 1. Ne

3aB. kadenpoii E.B. Aranuros

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4eOHOM rojiy Ha 3aceqaHuu Kageapsl TermIoTeXHHUECKUX U SHEPTEeTHICCKUX CHCTEM

[Iporoxom oT 20 1. Ne

3aB. kadenpoit E.B. Aranntos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
y4eOHOM roay Ha 3aceaHuu Kaeapsl TermmoTeXHUYECKUX U SHEPTeTHUYECKUX CUCTEM

[IpoTokomor 20 . Ne

3aB. kadenpoit E.B. Aramurtos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM roay Ha 3aceaHuu Kadeapsl TermIoTeXHUYECKUX U SHEPTEeTHIECKUX CUCTEM

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit E.b. AranutoB

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2025 - 2026
yueOHOM roay Ha 3acenannu Kadeapsl TermIoTeXHUYECKUX U SHEPTETUISCKUX CUCTEM

[Ipotokom ot 20 . Ne

3aB. xadenpoit E.B. Aranutos

Paboyas nporpamma nepecMoTpeHa, 00CyXxIeHa 1 0100peHa s peanusaruu B 2026 - 2027
yueOHOM roay Ha 3aceqanuu Kadeapsl TermIoTeXHUYECKUX U SHEPTETUYCCKUX CUCTEM

IIpoTokomor 20 . Ne
3aB. kadenpoii E.b. AramutoB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Henpro ocBoeHus nucuuIuivHbl « TepMoIMHaMuKa 1 TeTIonepeaauay sBiseTcs:

W3yYEHUE OCHOBHBIX TIOHSATUM M 3aKOHOB TEPMOJMHAMUKM U TEIUIONEpEaayu,
TEPMOJIMHAMHYECKHX TPOIIECCOB, CHOCOOOB Mepefayd TEIUIOTHl M OCHOB HMX pacueTa JuIsd
MIPOEKTUPOBAHUS TEXHOJIOTHYECKUX MAIITUH U KOMILJIEKCOB.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil MPorpaMmsl

Jucuunnuna TepMoauHaMMKa M Teionepenada BXOIUT B 0a30BYIH0 4acTh y4eOHOTrO
1aHa 00pa30BaTeNbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMHUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

®dusuka

MexaHuka )KUIKOCTH U ras3a

3HaHus (YMEHMs, BIaJIEeHUs ), OJyYEHHbIE IPU U3Y4YEeHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXO0IUMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

[IpoexTrpoBaHue CUCTEM TUIPO- U ITHEBMOIIPUBO/IA

[IpoexTrpoBaHe TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB IIPOKAaTHOTO MTPOM3BO/ICTBA

[IpoekTrpoBaHKe  TEXHOJOTMUYECKHX MAalIMH U  KOMIUIEKCOB  arjoJJOMEHHOTO
MIPOU3BO/ICTBA

[IpoexTupoBanue 000pyI0BaHNUs IEXOB CTAJIECIIIIABHIIBHOTO MPOU3BOJICTBA

3 Komnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynpraTe ocBoeHMs aucuUIUIMHBL (Monayis) «TepMoauHaMuka U TeIioNepeaayda
oOyuarouuiics JoJkeH 001a1aTh CASAYIOIMMI KOMIETECHITUSIMHU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
JJIEMEHT
KOMITIETEHIINH

ITK-11 crnocoOHOCTBIO K CHCTEMAaTHYECKOMY M3yUCHHUIO HAyYHO-TEXHUUECKOW HH(POPMAIIUH,
OTEUYECTBEHHOIO U 3apyOEKHOI0 OIbITa [0 COOTBETCTBYIOLIEH CrielMaTn3aluu

3HaTh OCHOBHBIC OIIpCACIICHUA U ITOHATHUA TEXHUYECKOH TEPMOJUHAMHKHU U
TEIUIonepeaadyu ajisd CUCTEMATUYCCKOro pEIICHU CIICHUAaTU3UPOBAHHBIX
BOIIPOCOB H 3aaa4

Ymeth PacniosznaBats ¢ dextuBHOE perieHre oT Hed(h(HEKTUBHOTO B pe3yabTaTe
U3y4EHHUs1 OCHOBHOM OTEYECTBEHHON U 3apy0eKHON JTUTEepaTyphl 1O
mucuuminHe «TepMoauHaMuKa U Terionepeayay s CUCTEMaTHYeCKOro
pellleHus CreUaIM3UPOBAHHBIX BOIIPOCOB U 33124

Bnagets Haspikamu x CUCTECMATHYCCKOMY U3YUCHUIO HaquO'TeXHquCKOﬁ
I/IH(bOpMaI_II/II/I, OTCUYCCTBCHHOI'O U 3aPY6e)KHOFO OIIBITA I10 ((TepMOI[I/IHaMI/IKe
U TCIUIoNepeaaun» U OCHOBHBIMU MCTOJaMU PCIICHUSA

OK-1 CIIOCOOHOCTBIO K a0CTPaKTHOMY MBILIUIEHUIO, aHAINU3Y, CHHTE3Y

3HaTb OcHoOBHBIE OIIpEAETICHNS U MIOHATUSA TEXHUYECKON TEPMOJVUHAMUKH U
TEeTIonepeiauu AJsl aHaIu3a U CUHTE3a BONIPOCOB MPo(decCHOHATbHON
JESITENIBHOCTH

Ymetp AHan3upoBaTh TEXHOJIOTHYECKHE TPOIIECCHl TPO(PEeCCHOHATBHOM

JACATCIBHOCTH HAa OCHOBC TCpMO,[[HH&MH‘-ICCKOfI U TEIJIOBOM TOYEK 3pCHUA




Bnazets

HaBpikamu K aOCTpaKTHOMY MBIIIICHHUIO, aHAJIU3Y M CUHTE3Y
TEXHOJIOTHYECKUX MPOIECCOB MPO(HECCHOHAIBHON IS TETFHOCTH Ha OCHOBE
TEPMOJIMHAMHYECKUX U TEIJIOBBIX ITPOLIECCOB




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

qucie:
— KOHTaKTHas pabota — 55 akaj. 4acos:

— ayuTopHas — 54 akaJ. 4acoB;

— BHeayuTopHas — 1 akaj. 4acoB

— caMocCTosTeNbHAsI paboTa — 53 aka. 4acos;

dopma aTTecTaluy - 3a4eT

AynuropHast 3w
o KOHTaKTHasd pa60Ta E E Dopma TeKyLero
S B
E B aKaj. yacax o u, KOHTPOJIS
Paznen/ Tema 3 (B axan. yacax) £ A . e Kon
g 3 ©| camocrosTenbHOM | yCTIEBAEMOCTH U
JIACIUTUTAHBI 5 e = . | xomnerenin
O 2 &5 paboThI MPOMEKYTOTHON
Tex. nmab. | mpakr. ERe aTTeCTALH
3aH. 3aH. |Q &
1. 1. Pazpnen. TepmonnHamuka
ITpopaboTka
JIEKLIHOHHOT'0
11 Ionstue ! .
MaTepuana. Koucnekr nekuumid.
TEePMOANHAMUKH.
Beinonuenue Otuer no
[Mapamerpsl COCTOSTHHSL. 2 8 5 [K-11, OK-1
n1abopaTopHBIX nabopaTopHbIM
3aKoHBl MJIEANBHOIO Tasa.
pabor. Tema 1.1. paboram.
[lonsTHE O TEMIIOEMKOCTH
I1. 6.2.
IIpunoxenue 1
1.2 TlepBelii u BTOpOIt
3aKOH TEPMOIUHAMUKH. IIpopaboTka
OHTaNbIUsT U BHYTPEHHS JIEKLILOHHOT'O
sHeprusi.  [lonartue 00 2 6 | marepuana. Tema | Koncnekr nekimii | [TK-11, OK-1
00paTUMBIX u 1.2.T1. 6.2.
HEOOpaTHMBIX TTpunoxenwue 1.
TEPMOANHAMUYECKUX
IIpopaboTka
1.3 TloHstHe SHTPONHUH. pop
JIEKIITOHHOT'O
Kb Iousue| 9 .
Matepuana. Tema | Koncrekr nexuui,
TEPMHUYECKOTO KII. 13. 1 6.2 cnaa
OCHOBHBIE 2 4/21 6 o [K-11, OK-1
TTpunoxenwue 1. 11a00paTOPHBIX
TEpMOANHAMHUUYECKIE
Beimnonuenue pabor.
nporieccel.  [lomuTpomHbie
n1a00paTOpHBIX
MIPOLIECCHI.
pabor.
ITpopaboTka
JIEKIIOHHOT'O
Marepuana.
Brimonnenue Koncnekr nexmui,
1.4 Tlpomeccel cxaTus B
kommpeccope. Ilonsitue o 11aG0paTopHLIX caata
) 2 421 6 pabort. Perienue nabopatopubix | [TK-11, OK-1
BIaXHOM BO3myxe. H-d .
TECTOBBIX 3a7aHuii | paboT. Pe3ymnbTaTs
JqrarpaMma.
(m6.1 TECTUPOBAHU.
npuioxeHue 1).
Tema 1.4.11. 6.2.
IIpunoxenue 1.
Hroro no pazzpeny 8 16/411 23
2. 2 Paznen. Termonepenayua




ITpopaboTka

JIEKIIHOHHOT'O
2.1 Toustue Marepuana. KoHcmekT nekuuii,
TEIUIONPOBOJJHOCTH. 3aKOH 2 40U 6 BeimonaeHne crada MK-11, OK-1
Dypee. CrannonapHas 71ab0paTOPHBIX 11a00paTOPHBIX
TEIIONPOBOIHOCTb. pabot. Tema 2.1. pabor.
1. 6.2.
Ipunoxenue 1.
ITpopaboTka
2.2 Hecranmonaphas JICKIIOHHOTO N
Marepuana. KoHcmekT neknuii,
TEIJIONPOBOHOCTb. BhiloHerIe P
TTonusitue TEPMHUYECKOH 2 4/21 6 [IK-11, OK-1
71a00paTOPHBIX 71a00paTOPHBIX
MAaCCHUBHOCTH. Meronst
acucTa pabor. Tema 2.2. pabor.
P : 1L 6.2.
IMpunoxenue 1.
ITpopaboTka
2.3 TloHsATHE KOHBEKIIUH. JICKITHOHIOro N
N Marepuaa. KoHcmekT neknuii,
Bison YPaBHCHHUH Beimonnenue craya
nogobus.  BeiHyxIeHHas 2 4/21 6 [IK-11, OK-1
J1a00paTOPHBIX J1a00paTOPHBIX
KOHBEKIIHSI TIPH OOTEKAHUH
MACTHHEL pabor. Tema 2.3. pabor.
’ L. 6.2.
IIpunoxenue 1.
IIpopaboTka
24 BeiHyxaeHHas JICKIIHOHIOro .
Marepuana. KoHcmekT neknuii,
KOHBEKIIHSI TIPU JBHKCHUH BLiTonHerme J—
KHUIOKOCTEH B TpyOax. 2 4/21 6 I1K-11, OK-1
. 11a00paTOPHBIX n1abopaTOpHBIX
INonstue cBOOOIHOI
COHBEKLUIN pabot. Tema 2.4. pa0bort.
i I 6.2.
IIpunoxenue 1.
ITpopaboTka
JICKIIMOHHOTO
Marepuana.
Brimonnenue Koncnekr nekmuii,
25 TemooOMeH n1a00paToOpHBIX cnava
H3ITy4CHUE. 3aKoH 2 4 6 pabort. Pemenue naboparopubix | [IK-11, OK-1
Credana-bonbimaHa. TECTOBBIX 3aJlaHuH | paboT. Pe3ynbTaThl
(m6.1 TECTUPOBAHHSI.
npuioxeHue 1).
Tema 2.5.11. 6.2.
IIpunoxenue 1.
Wroro no pazaeny 10 | 20/8U 30
Hroro 3a cemectp 18 |36/121 53 3auér
Hroro mo gucIuInimge 18 |36/121 53 3a4er IIK-11,0K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnist pemieHus npeyCMOTPEHHBIX BUIOB y4eOHOM paObOThl PU M3YYEHUHU TUCIUILIIHHBI
«TepMoiMHAMKKa M TEIUIOTIEpeiaua» B Ka4eCTBE 00pa30BaTENbHBIX TEXHOJIOTHUH HCIIONIB3YIOTCS
KaK TPaJIMIIMOHHBIE, TAaK U MOIYJIBHO - KOMIIETEHTHOCTHbBIE TEXHOJOIMH. B KauecTBE OCHOBHOMU
00pa3oBaTeIbHOW TEXHOJIOTMH HCIIONB3yeTcsl paboTa B KOMaHAE — COBMECTHAsl JESTEIbHOCTh
CTYIGHTOB B TpYIIIIE NPH pacyeTax Ha JIAOOPATOPHBIX 3aHATHUSAX, HANpaBJICHHAs Ha pEIICHUE
oOr1el 3a/1a4 IMyTeM CI0XKEHHS Pe3yIbTaTOB UHANBHIyaTbHON PaOOThI YICHOB I'PYIIIHL.

J1st TEOpEeTUYECKOM OATOTOBKY 00YJarOIIUXCSl MCIOJIB3YIOTCSl THITBI JIGKIIUIA: BBOIHAS,
MOTHBALMOHHAs (BO30yXmaromiasi HHTEPEC K OCBAaMBAEMOM AMCIUIUIMHE), MOJrOTOBUTEIIbHAS
(roToBsAIIasl CTYIEHTOB K 00Jiee CIOKHOMY MaTepuaily), MHTETpUpYomas (Iaromas OO
TEOPETHUECKUI aHAM3 TPEANISCTBYIOIIEI0 MaTepuana), YCTaHOBOYHAs (HANpaBIISIOIIAs
CTYICHTOB K MCTOYHHMKAM HH(OpManuu il AajbHEHIIed camocTosiTenbHOM pabotel). Ha
3aHATHUSAX BHEAPSIOTCS Takue WHPOPMAIIMOHHBIE TEXHOJIOTUH, KaK UCIIOJIb30BAaHHE AIIEKTPOHHBIX
n3aaHuit (Busmeo marepuaion (uepe3 HTepHET.)).

CamocrosiTensHas paboTa CTUMYIHUPYET CTYIACHTOB K CaMOCTOSITEIBHOW MPOpadOTKe
teM. [Ipu opraHuzammm camMOCTOSATENFHOW pabOTHl CTYICHTOB HCIIOJB3YIOTCS PYKOIHCHBIC
BEPCHU Kypca JIEKIIHiA, Tab0paTOPHOTO MPAKTHKyMa.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCS
[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU POMEKYTOUYHOMH aTTeCTAlMU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe AU CIUTIHMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TeroTexuuka [DaeKTpoHHBIH pecypc]: yuebnoe mocodme / B.B. [pipaun, A.A.
Mansmun, B.I'. CmupnoBs, T.JI. Kum. — Kemeposo : Ky3['TY umenn T.®. ['op6auesa, 2017. —
174 c. Pexxum nocryma: https://e.lanbook.com/book/115115

2. SlmoBckmif, A. A. Teopernyeckwe OCHOBBI TEIUIOTEXHUKH: YueOHOe mocobue /
SAnosckuit A.A. - Mocksa :CtI'AY - "Arpyc", 2017. - 104 c.

Pexxum mocryma: https://new.znanium.com/catalog/product/975962

0) JlonmoJiHUTEIbHAS JIUTEPATYpA:

1. JIsmkoB, B.W. TeopeTndeckue OCHOBBI TEIUIOTEXHUKHU [DnekTpoHHbIN pecype] / B.1.
JIsmkos. M.: KYPC, HULl UH®PA-M, 2015, 328 c.

Pexum nocryma: https://new.znanium.com/catalog/product/496993

2. Kymunos, A.A. TemomaccooOMeH [DneKTpoHHbIH pecypc]: yueOHoe mocodue / A A.
Kymunos. M.: UHOPA-M, 2015. 375 c.

Pexxum nocryna: https://new.znanium.com/catalog/product/512522

3. TunbkoBa, C.M. Temnodusuka 1 MeTaTypruyeckasl TEIJIOTEXHUKA [DIEKTPOHHBIH
pecypc]: yue6. mocodue / C.M. TunbkoBa. - KpacHosipck : Cub. denep. yu-t, 2017. - 168 c.
Pexxum nocrymna: https://new.znanium.com/catalog/product/1032123

4. TemnomaccoobMmeH : ydeOHoe mocodue / B. B. [leprorun, B. ®@. Bacunbses, B. M.
Visamea. — 3-¢ u3a.,, crep. — Canxr-IletepOypr @ Jlawp, 2020. — 240 c. — ISBN
978-5-8114-5703-8. — Texkcr : anekrpoHHbIii // JIaHb : 21€KTpOHHO-OMOIMOTEYHAS! CHCTEMA. —
URL: https://e.lanbook.com/book/145855 — Pexxum gocTyma: jisi aBTOPHU3. OJIb30BATEIICH.



https://e.lanbook.com/book/115115
https://new.znanium.com/catalog/product/975962
https://new.znanium.com/catalog/product/496993
https://new.znanium.com/catalog/product/512522
https://new.znanium.com/catalog/product/1032123
https://e.lanbook.com/book/145855

B) MeToauyeckne yKazaHus:

1. MarseeBa, I'. H. DkcnepumeHTabHOE HUCCIEOBAHUE MPOLIECCOB TEIUIOOOMEHaA :
yueOHoe nocodue / I'. H. Matseesa, 0. . Taprakosckuii, b. K. CeHuukuH. - 2-¢ u311., HOATOT. 1O
ned. u3a. 2008 r. - Marauroropek : MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show—dcataloques/1/11191
53/989.pdf&view=true

2. Tuatsa, T. H. DkcrnepuMeHTAIILHOE WCCIICIOBAaHHE TPOIECCOB TEPMOJIMHAMUKH.
JlabopatopHblit mpakTukyM . yaeonoe nmocooue / T. H. [Tunts ; MI'TVY. - Marautoropck : MI'TVY,
2013. - 1 opekrpon. onrt. guck (CD-ROM). - 3arm. ¢ Turya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true
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MarepuanbHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTUINHBI BKITFOUACT:

VY4eOHbIe ayAUTOPUU TS TPOBEICHHS 3aHATHIA JISKIIAOHHOTO THTIA!

-MyJIbTUMEIUIHBIE CPEICTBA XPAHEHU S, TIEpEIaur U IPECTaBICHHUS HH(POPMAIIUH.

VYyeOHast ayauTopus AJis MpOBeIeHUs 1ab0paTOPHBIX paboT:

-KOMIUIEKC JIaDOPAaTOPHBIX YCTAaHOBOK IO TEXHUYECKOW TEPMOJMHAMHUKE, KOMILIECKC
71a00paTOPHBIX YCTAHOBOK MO H3YYEHUIO MPOIIECCOB TEILIONEpEaayH;

-TIOTCHIIMOMETD;

-JIATP;

-3JICKTPOIICYH,

-pOTaIlMOHHBIC HACOCHI.

VYdeOHble ayIUTOPUHM JUIA TPOBEACHUS TPAKTHUYECKUX 3aHSATHH, TPYIIOBBIX U
WH/IMBUTYJIbHBIX KOHCYJIBTAIMH, TEKYIIIEr0 KOHTPOJIS ¥ IIPOMEXYTOYHON aTTECTAIlIH:

-JI0CKa, MYJIbTUMETUHHBIN TPOEKTOP, IKPaH

[Momemenne Ui  XpaHeHHs H  NPOPHUIAKTHYECKOTO OOCTY)KMBAaHUS Y4EOHOTO
o0opynoBaHuUs:

-CTeJUIaXH, CeH(BI VT XpaHEHHsI y4eOHOTO 000pyI0BaHUs

-MHCTPYMEHTHI JUIsl pEMOHTa Ja00paTOPHOTro 000pyI0BaHUs

[TomerneHus st CAMOCTOSTENILHON paOOTHI 00yJYarOIIUXCS:

-repcoHabHble KoMmbioTepbl ¢ maketrom MS Office, Beixogom B HHTepHeT H ¢
JIOCTYTIOM B AJIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.



I[MTPUJIOXEHUE 1

6 YueOHO-MeTOqMYECKOE O0ecnedeHHe CAMOCTOATEIbHOM padoThI CTY/AeHTOB

6.1. Ilepeuenv mem u 3a0anuii 011 NOO20MOBKU K MECHUPOBAHUIO RO PA30ery
mepmoouHamuKa:

1.TepmomHamMuueckas cucrema:
1. DT0 COBOKYMHOCTH MUKPOYACTHI], OOMEHUBAIOIINXCS JHEPrUEH;
2. DTO COBOKYITHOCTh MaKPOCKOMHMUYECKUX TeJl, 0OMEHUBAIOIINXCS SHEPTHEH MEKITY
co00M U OKpYXKalolIel Cpeiou;
3. TepMommHammuuecKasi CHCTEMa- 3TO OKpYKarollasi Cpefa;
4. DTO COBOKYITHOCTh MaKPOCKOIMYECKHUX TEJ, 0OMEHUBAIOIINXCS SHEPTHUEH.

2. Kak Ha3bpIBaeTCs TepMOIMHAMIYECKAsT CHCTEMa, KOTOpasi He 0OMEHUBAETCS TEIJIOTOH ¢
OKpYXarolen cpeaoi?

AnmnabaTHoI;
N3oTepmuueckoi;
N3onupoBaHHOM;
I'omorenHoii.

PoNE

3. [TapaMeTpbl COCTOSIHUSI TEPMOIUHAMUYECKON CUCTEMBI:

1. Macca, 00beM, Bec;

2. Macca, TETUIOEMKOCTb, YICTbHBINH 00bEM;
3. JlaBnenwue, yAenbHBIA 00bEM, TEMIIEPATYPA;
4. JlaBneHue, BIA3KOCTh, TEMIIEpaTypa.

4. UneanpHEI ra3 — 3T0:

=

370 ra3, B KOTOPOM MOTCHIIMAIbHAS SJHEPrUsl MOJIEKYJI 00JIbIIIe KHHETHYECKOH;

2. DTo ras, y KOTOpOTO OTCYTCTBYIOT CHJIBI B3aUMOJICHCTBUS MKy MOJICKYJIaMH, a
00BEM MOJIEKYJT IPEHEOPEKUTEITHHO Mal;

3. Oro ra3 ¢ 60JIbIION KUHETHYECKOW SHEPIUECH;

4. D710 ra3, B KOTOPOM CHJIBI IPUTSHKCHHUS MEXTy MOJIEKYJIAMU JOCTATOYHO OOJIBIIHE.

5. U3menenue cocrostHus TepmoauHamudeckoit cucremsl (T/IC) Bo BpeMeHu Ha3bIBaeTCs:

1. Auddyzueii;

2. BpemenewM pensiiuu;

3. Penmakcanmeii;

4. TepMOAMHAMUYECKHUM MPOIIECCOM.

6. JlaBnenue:

1. DTo0 macca rasa, HeﬁCTByIOHlaH Ha CTCHKHU COCYIa,

2. D10 cuiia, z[eﬁCTBonma;I Ha €AMHUNY TUIOMAAW IO HOpMAJIU K Heﬁ;
3. D10 BCJIMYHHA, ITPOINIOPHHUOHAIIbHAA KHHETHYECKOM OHECPTHUU TCJIA;

4. Ot10 BCJIMYHHA, ITPOIMOPIHUOHAIIbBHAA MAaCCE TEJIa.

7. Temneparypa:

1. D10 Mepa noTeHIMaIbHON YHEPTUHU paboyero Tena,



2. DTO Mepa JaBIeHUS Tena;
3. DTO Mepa UHEPTHOCTH TeNa;
4. D10 Mepa KHHETUYECKOW SHEPTUU padoyero Tena

8. Kakas u3 npuBeAEHHBIX (PU3MUECKUX BEIIMYUH HE IPUMEHSETCS TP BBIUYUCIICHUH
KOJIMYECTBA TEIUIOTHI, IOJYYEHHON IIPU HarpeBaHuu Teiia’?

1. Macca Teina;

2. YenbHasi TEIJIOEMKOCTh BEIIECTBA;
3. 3meHeHue TeMIiepaTyphl Tela;

4. Pazmepsl Tena.

9.YpaBHEHHUE COCTOSIHHSI HCATHHOTO Ta3a

1. ds:a—q;
T
2. Q =mcAt;
3. og=dh—-odp;

4. PV =mR,,T
10. YauBepcanbHas ra3oBasi IOCTOSTHHAS:
1. R=273;
2. R =8314,

3. R=4187,
4. R =287

11. Pa3aMepHOCTh yIeTbHOM Ta30BOM MOCTOSHHOM:

1. Jhx/xr;
2. JIx/KmoineK;
3. JIx/Kmoib;
4. Jx/kr K
12.YpaBHeHue NepBOTO 3aKOHA TEPMOJIUHAMUKHU:
1. 6q=du-+odp;
2. og=dh+odp;
3. 0g=du—odp;
4. 69 =du+ pdo
13. Kakoit mapameTp BIUSET HA BHYTPEHHIOIO YHEPTHIO0 TEPMOIUHAMUUECKON CHCTEMBI:
1. PaGora;
2. Tennora;
3. Temmneparypa;
4. O6beMm
5.

14. YnenbHast paboTa pacmiupeHus rasa:

1.1 =J2.PdV
1



15. YpaBHEHHE MOJUTPOITHOTO MpoIecca:
1.RV, =PV,
2. PV} =PV,
3.PV,"=RV,

4.Cp—CV =R

16.IloHsATHE SHTAIBITUN:
1. h=q+ pv;
2. h=u+ po;
3 h:T+pU;
4 h=u-po

17. Yto 6ombine: BHyTpeHHss 3Heprus 1kr Boabl ipu 100 °C wim BHYTpEHHSISI SHEPTHS
1 Xr BOJSIHOTO mapa Ipu TOi )Ke Temieparype?
1. Bongsr
2. llapa;
3. OpauHakoBbI€, TaK KaK OJMHAKOBAsk TEMIIEPATypa;
4. B 3aBUCHMOCTH OT yCJIOBUI

18. Kakas u3 ¢pusznueckux BenuuuH usmepsercs B Jk/kr-°C?
1. VYaenpHas TemnaoTa IaBICHUS;
2. YjaenbHas TEIUIOTa NapooOpa3OBaHMS;
3. VYnaenpHas TENJI0EMKOCTD;
4. TemmoTa cropaHus TOILIMBA.

19. Iloyemy BOy MPUMEHSIOT B KAYECTBE TETNIOHOCUTES?
1. Bopna — camoe pacrpocTpaHéHHOE BEIIECTBO B IPUPOJIC;
2. Bopa umeet 60JbIIYIO0 YASTBHYIO TEINIOEMKOCTD;
3. Bopa — camoe AeméBoe BEIIECTBO;
4. Bopga — He BA3Kas >KUJIKOCTb.
20. B xakux eguHUIAX U3MEPSAETCS KOJTUYECTBO TETIOTHI?

1. °C;
2. xr/m;
3. JIx;
4. H/m.
21. Kakyro 3HEepruio Hy»XHO 3aTpaTuTh, 4T00bI HarpeTs 1000 r yncroit Bojsl Ha 1°C?
1. 42001x;
2. 42000]1x;

3. 420k J1x;



4. 4200 x/Ix.

22. TlomuTponudyecKuM Ha3bIBAETCS MPOLECC, TPOUCXOIAIINN TP MTOCTOSHHOM(0M)
1. Temniepatype;
2. JlaBnenuu;
3. O0beMme;
4. Tenno&MKOCTH.

23. AnrabaTHBIM ITPOIIECCOM HA3BIBAIOT MPOIIECC:
1. W3MmeHeHHUs COCTOSHUS Ta3a B TEPMOU30JIUPOBAHHON CUCTEME;
2. VI3MeHeHUs COCTOSHHS ra3a B 3aKPhITOM COCY/IE;
3. U3meHeHus mapaMmeTpoB raza npu MOCTOSSHHOM JIaBJICHUH;
4. V3meHeHMs mapaMeTPOB rasa MpH MOCTOSHHOM TeMIieparype.

24. I1pu noCTOSIHHOM TeMIlepaType BHEUIHUE CUJIbI HaJl ra30M coBepiuuian padoty 300/ k.
KonmdecTBo TEmIOTH, TepeaanHoe ra3y, paBHo:

1. 0 Ix;

2. 200dx;
3. 300 JIx;
4. -300 Ox

25. M neanbHbI Ta3 HAXOAUTCS B 3aKPBITOM cocyjie. TemnepaTypy rasza noBbICWIA B 2 pa3a.
Kaxk n3menunace padora raza?

1. VBenuuunace B JiBa pasa;
2. YMeHbIIWJIACh B JIBA Pa3a;
3. PaBna nymo;

4,  He usmeHunace.

5.
26. I'azy nepegano 200 Ik TEII0Thl, BHEITHUE CHIIBI COBEPIINIIN Haa HUM padoty 400 k.

N3MmeHeHne BHYTPEHHEH SHEPTrUHU ra3a paBHO:
1.200 JIx
2. 600 JIx
3. 400 JIx
4.0 Ix

27. Kakoe u3 HWXCIIPUBCACHHBIX BBIpa)KeHI/Iﬁ BBITIOJIHACTCS IIPU aI[I/Ia6aTHOM paclIupCHUHA
nacaJlbHOI'O rasa?

1. oq=-dl
2. 09=0
3. 0g=du
4. du=0.

28. BTopoii 3aKOH TepMOJIMHAMUKH (POPMYITHPYETCS:
1. c,-C, =R

2. Tennota cama co0oi He NnNepexouT OT Ooitee HarpeToro Tejia K MCHEC HArpeTomMy,



3. TernoTa cama co60ii mepexouT OT OoJiee HArpeToro Tea K MeHee
HarpeToMy, 0OpaTHBIN CaMOTIPOU3BOJIBHEIN ITEPEX0] HEBO3ZMOXKEH;
4. B mpupojie Bce mpoLecchl 00paTHUMBI.

29. Kosdpdunment nosuesHoro aeictsus (3pGekTHBHOCTD) TEMI0OBOW MaIIUHBL,
paboTarorieit mo nukity KapHo paBeH:

1- Txon/ (THarp‘Txon);
2- (THarp‘Txon)/ Txon-;
3- THarp/ (THan_TXOH);
4- (THarp'Txon)/ THarp

30. Ha pucyHnke npeacTaBieH MpOIECC COBEpIIaeMbIil HaealbHBIM ra3oM. Ha kakom
YYacCTKe OTCYTCTBYET paboTa pacIupeHus?

4-5
5-1
1-2
2-3

el NS =

31. Ha pucyHke moka3aHO U30TEPMHYECKOE U aauabaTHOE pacIupeHUue OJHOTO
U TOTO K€ KOJIMYECTBA UIealIbHOTO Tra3a. Kakoe u3 HIKenpuBeAEHHBIX COOTHOIICHUN
paboT ¥ U3MEHEHHI TeMIIepaTyp AJIsl yKa3aHHBIX MPOLECCOB CIIPABEATUBO?

1. 1, =1,,dT, >dT,
2. |, <1,,dT, <dT,,
3. 1, >1,,dT, >dT,
4. 1, >1,,dT, <dT,

32. [IpuBeauTe pa3sMepHOCTh YUCET MOA00US
A) bespaszmepHsl

B) B1/m?

B) Ix/c

33. [IpuBenuTe pa3MepHOCTh TETIOBOTO MOTOKA
A) Br/m?



b) Bt
B) Br/m®

34. HazoBuTe uncno Re ans TypOyneHTHOro MoToKa B Tpyoax
A) Re<2300

B) 2300<Re<1:10*
B) Re>1:10*

35. [lpuBenuTe ypaBHEHUE TEILIOTIEpPEIaYn
A) Q=-AgradtF

b) Q=a(ter-tx)F

B)Q=KkAtF

36. Kakas cxeMa JBIKCHHS TEIUIOHOCUTEIS HauOoJjiee BRITOIHA
A) IlpsmoTox

b) [IpotuBoTOK

B)CrnoxHblit TOK.

37. MOXHO JIM ONpPENEIUTh MapaMeTpbl COCTOSIHUS BJIAQXKHOTO Mapa Mo €ro CTENeHH
CYXOCTH U TemIieparype?

1)-na,

2)-HeT

38. Ilpu nroOBIX JIM aauMabaTHBIX MPOIeccax HSHTPOMHsS pabodero Tejia OCTAeTCs
MTOCTOSTHHOM?

1)-na,

2)-HeT

39. BO3MOXHBI JId MPOLECCH TEIIOOOMEHA NPU OJMHAKOBBIX TEMIIEPATYPax
UCCIIEYEMBIX CHCTEM?

1)-na,

2)-HeT

40. Bo3MOKeH JI TIPOIECC KOHBEKTHBHOI'O TEIIOOOMEHA B TBEP/IBIX TeIax?
1)-na,
2)-HeT

Ilepeuens mem u 3a0anuil 0141 NOO20MOBKU K MECMUPOSAHUIO NO PA30ey menjionepeoaua:

1. B KaKux eMHUIIAX U3MEPACTCS KOJTMUECTBO TEIIOTHI?
1) °G

2) kr/m;

3) Tbx;

4) H/wm.

2. IlonHBIM TETJIOBBIM MOTOKOM Ha3bIBAETCSl KOJIMYECTBO TEIJIOTHI, IPOXOIAIIEH Yepes:
1) EnuHWYHYIO TUIOIIA b IOBEPXHOCTH B €MHUILY BPEMECHH,



2) TloaHyt NOBEPXHOCTH B CIMHHUILY BPEMEHHU;
3) IIpou3BOJIbHYIO MIOBEPXHOCTH 32 HEKOTOPBII MPOMEKYTOK BPEMCHHU;
4) EnvHUYHYIO IUIOIIAAb HOBEPXHOCTH 32 HEKOTOPBIH IPOMEKYTOK BPEMCHHU.

3. TemonpoBOAHOCTH — ATO:

1) TlepeHoc TemJIOTHI B pE3yJabTaTe MEPEMEIICHUs WU TMEPEMEIIMBAHUS HEPABHOMEPHO

HarpeThIX )KI/IIIKOCTCﬁ WJIN T'a30B,

2) Ilpouecc mpeoOpa3oBaHus BHYTPEHHEW SHEPTUU Tela B JHEPTHIO JICKTPOMArHUTHBIX

BOJIH;
3) IloromieHue SHEPrUK UITYYCHUS IPYTUM TEIIOM;
4) MouteKyaspHBIi croco0 nepeHoca TerIoTh.

4. Yto o0603HaYaeT 3HaK « - » B popMmyJie 3akoHa Dypre?

1) Tlepenaua TemIOTHI OT MEHBINEH TEMIIEPATYPHI K OOJIBIICH;

2) HecoBnajeHue HalpaBlIeHHs TEIUIOBOTO MOTOKA C HANIPABJICHUEM BEKTOpa
TEMIIEPaTypHOTO T'PAHEHTA;

3) Ilepemaua oT OHON H30TEPMBI K IPYrOH;

4) HampaBieHue TEIUIOBOTO MOTOKA.

5. TenmnompoBOAHOCTh KAaKUX MaTEpHAIOB HauOoJIbIIast?

1) Meramos;

2) Ta3o0s;

3) TBepabix Te - AUINEKTPUKOB,;
4) JKunkocreii.

6. OT KaKuX MapaMeTpoB 3aBUCUT KOADOUIIMECHT TETIOTTPOBOTHOCTH?

1) Ort Buaa ABMKEHUS KUIKOCTH;

2) Ot TeMreparypbl ¥ PU3HUECKUX CBOWCTB BEIIECTB;
3) Ot Macchl 1 MJIOIAAN TIOBEPXHOCTH Tela,

4) OT KOJNYECTBA MOBEICHHON TEILIIOTHI.

7. VYkazarb, KakOMy HWHTepBaly 3HadeHuUH kodddurumenta [
TEIUIONPOBOJHOCTh CTaJIeH.
1) 20 — 50 Bt/(m rp)
2) 0,07 — 4 Bt/(Mm rp)
3) 0,007 — 0,07 Br/(m rp).

8. Uto xapaktepusyet k03)PpUIIHEHT TeMIepaTypOIPOBOIHOCTH:
1) Tlepenauy TEIUIOTHI OT OJHOM KHIKOCTH K IPYrO;

COOTBETCTBYECT

2) OTHOIIIEHUE CITOCOOHOCTH Tela MMpOBOAUTH TCIIOTY K CIIOCOOHOCTH AKKYMYJIUPOBATB €€;

3) Ilepemauy TEIUIOTHI HAa TPAHKIIE Pa3eia Cpe;
4) CnocoOHOCTB TiepeaBaTh TEIUIOTY Yepe3 CTCHKY.

9. Kak 3a7aroTcsi rpaHMYHBIE YCIOBUS IIEPBOTO POAA:
1) 3anaercs TemmepaTypa Ha rpaHUIC KOHTAKTa IBYX TEI;

2) 3amaeTcs TeMIiepaTypa Ha IIOBEPXHOCTH Tela Kak (QyHKIUS KOOPJAMHAT U BPEMEHH;

3) 3amaeTcs TEIUIOBOH MOTOK, KaK (pyHKIUS KOOPAWHAT ¥ BPEMEHH;
4) 3anaercs TemIiepaTypa OKpYXKarolield Cpeibl.

10. KOZ—)(b(bI/ILII/ICHT TEHJIONEPEAAYN XapaKTECPHU3YET HHTCHCUBHOCTD IIEpEIavr TCIIOThI.

1) Ot oaHO# KUAKOCTH K JPYTO;



2)
3)
4)

11.
1)
2)
3)
4)

12.
1)
2)
3)
4)

13.
1)
2)
3)
4)

14.
1)
2)
3)
4)

15.
1)
2)
3)
4)

BuyTpu TBEpABIX CTCHOK;
OT 0HOM KUAKOCTHU K APYroil uepes pas3ieiuTeIbHyI0 CTEHKY;
Ot ’xuJIKOCTEN K TBEPABIM CTECHKaM.

[To kakoMy 3aKOHY pacrpeaessieTcsi TeMIeparypa B IUIMHIPUYECKON CTEHKE:
[Io nuueitHOMY;

ITo mapabomne;

ITo norapudpmugeckomy;

I[To rumepboure.

Yucno @ypwe onpenenser:

Pexxum 1BUKEHUS )KUJIKOCTH;
TepMu4eckyro MaCCUBHOCTD TEJ;
bespazmepHoe Bpems HarpeBa;
duznyeckue napaMeTpbl BEIeCTBa.

[Ipouecc TemnooTaauu - 3TO:

[lepeHoc TemIOTHI B ABMIKYILEHCS Cpelie MOJISIPHBIMU 00beMaMu;
[Tepenada TemaoTh Yepe3 CTCHKY;

[lepenava TerIOThI B IBUXKYIIEHCS cpeae MOISIPHBIMU 00beMaMu;

[Tepenada TenaoThl HAa TPAHUIIE pa3jieiia CpPell a — TBEPIOE TEIO.

CBo0OO1HAst KOHBEKITHUS - 3TO IEPEHOC TEIJIOTHI TIPH:

JIBI>KEHHUH KHUJKOCTH OT OJTHOTO TeJia K IPyromy,

JBMKeHNHU KUAKOCTH IO ICHCTBUEM HAarHETaTes;

JIBI>KeHUU Ta30B, BEI3BAHHOM BETPOM;

JIBM>KEHUHM KUJIKOCTH N0 ICMCTBUEM Pa3HOCTH IUIOTHOCTEM, BRI3BAHHOM Pa3HOCTHIO
TEMITepaTyp.

Yucaa nogooust — 3To:

Kowmriexc BCJIIMYMH, UMCHOIIHUX Ty OJUHAKOBYIO pasMECPHOCTbD,

Kowmrmexc TCHJ'IO(bI/ISI/I‘IeCKI/IX BCJIIMYHH CPEADI;

BeJ'II/ILII/IHBI, ONpeCACIIAOINE TCOMETPUICCKOE HO,Z[06I/IG IIpoOLECCOB;
Be3pa3Meprle KOMIIJIEKChI, COCTaBJICHHBIC U3 PAa3MEPHBIX PAa3HOPOAHBIX BCIWYMH.

16. Kakoe u3 ypaBHeHHI (B 00mIeM BHUJE) HCIOJB3yeTcs A pacyera koddduumenra

TEIUIOOTIaYu TIPH CBOOOHOM KOHBEKIIHH ?
DNu=c (Gr Pr)"
2)Nu =c Re" Pr™
3)Nu =c (Re Pr)"(Gr Pr)"

17. Yucno nonodus [panaris onpexnenser:

1)
2)
3)
4)

18.
1)
2)
3)

Pexxum nBuKeHMS JKUIKOCTH;

du3nyecKue CBOKNCTBA CPEDI;

OTHolIeHNe MOABEMHBIX CUJI K CHJIaM BSI3KOCTH
TemnepatypHbiii KOAGGUITUEHT 0OBEMHOTO PACITHPEHUSI.

Kakue ypaBHEHUS HCIIONB3YIOTCS Ha IMPAKTUKE /7Sl paCU€TOB MPOIIECCOB TEIIOOTAAYH:
Huddepenunanbupie

Ananurnyeckue

Cratucruueckue



4)

1)
2)
3)
4)

20.

1)
2)
3)
4)

21.

1)
2)
3)
4)

YpaBHEeHHS TOA00US.

19. KonBekuius - 3T0 npoliecc NepeHoca TeMIOThI 3a CUeT:

Coynapenus MOJIEKYI rasa;

Huddy3un cBOOOTHBIX IEKTPOHOB B YHCTHIX METAIIAX;

Konebanunii aTOMOB B y371aX KPHCTAUTHNYECKOHN PEIIETKH TET,

[lepemenienus 1 nepeMeIMBaHusI HEPABHOMEPHO HarpeThiX 00bEMOB KUAKOCTH (Ta3a).

TeruioBoe u3irydeHue — 3T MPOLECC NEPEHOCA TEIVIOTHI 3a CYET:

Konebanuii aTOMOB B KPUCTAJUTHUECKOH PEIISTKE N3ITyJaloIIero Tea;

CoymapeHus MOJIEKYJI rasa;

[lepemenienust 00BEMOB KUAKOCTH WM ra3a;

[IpeobpazoBanusi BHYTPEHHEH SHEPTUH TEJI B SHEPTHIO JIEKTPOMArHUTHOTO U3ITyYEHUS.

Kakoii Bug u3inydenus o061aaaer TeIIOBBIMU CBOMCTBAMHU:

Kocmuaeckoe;
HNudpakpacuoe;
Bumnmoe;
Pentrenosckoe.

22. Kakue ra3el 001a1a10T U3Ty9aTeIbHOM | MOTJIONIATEIbHONM CITOCOOHOCTHIO?

1)
2)
3)

He, Ar, Ne
N2, O2, H:
H20, CO2, SO

6.2. Ilepeuens 6onpocoe 0nsa meKyuiezo KOHmMpOoJis
Paszgen 1: tema 1.1.

1. Jaiite onpenenenue uaeaIbHOro rasa.

2. Yro Takoe ypaBHeHHe cocTosiHus? Hamucarh ypaBHEHHE COCTOSIHUSI UAEATBLHOTO
rasa.

3. Yrto Takoe TepMoauHamMuUecKuid mpoiiecc? OObSICHUTD MOHATHS PAaBHOBECHBIA H
HEPaBHOBECHBII MPOLIECCHI.

4. Yro Takoe MmaccoBas, OObeMHas, MOJbHas TeroeMKocTh? WM3o0apHas u
U30XOPHAsl TeIJI0EMKOCTh?

5. [Touemy u300apHas TemIOeMKOCTh Oouiblie n30XxopHOW? Kakas cBsizb Mexay
HUMHU?

6. [Touemy TerI0EMKOCTh 3aBHCHT OT mpoiiecca? JlaiiTe 3HaYeHHs TETIOEMKOCTEN

JJIs1 OCHOBHBIX ITPOICCCOB UBMCHCHH A COCTOSHUA.

Pazgen 1: tema 1.2.

1. Hanumure aHanuTuyeckue BbelpakeHUs | 3akoHa TEpMOJMHAMUKU Yepes
SHTAJBIIMIO M BHYTPEHHIOI SHEpPruto, oObsicHUTEe UX. OOBSICHUTE cojJepikaHue
3aKOHa.

2. Hanumure ananutuyeckoe Beipaxxkenue || 3akona repmoannamuku. Conepxanue u
OCHOBHBIE (popmynupoBkH || 3akoHa TepMOAMHAMUKH.

3. Uro Takoe oOpatumble M HeoOpaTuMsble mporecchl? V3MeHeHHe SHTpONHUU
CHUCTEMBl B HEOOpaTUMBIX Mpoleccax. V3MeHeHHe SHTPONMU B aaAuabaTHBIX
mpoueccax.

4. 24. Kak MOX€ET U3MEHATHCS SHTPOIIHS B U30JIMPOBAHHONW CUCTEME NPU MPOTEKaHUU

B Hel Pa3JIMIHBbIX TCPMOJNHAMHUYCCKUX HpOI_ICCCOB? I[aﬁTC IMPUMCEPBHI.



Pasnen 1: tema 1.3.

1.

Kapuo

[Mokaxwute, uro TtepmomuHammueckuii KIIJ[ wmaeampHOro oOpaTMMOro IHKIIA

HE 3aBUCUT OT CBOHCTB paboyero Tesia, HpU HOMOIIM KOTOPOTO

COBCPHIACTCA LUKIIL.

2.

Nzob6pasute B P-v m T-S - nmarpamMmax H30TepMHUYECKUH, aauabaTHBIA u
HOJIUTPOITHBIA TPOLIECCHl CXKATHS paboyero Tela B KOMIIPECCOpPE M MOKAKUTE
TEXHUYECKYIO paboTy, 3aTpauuBaeMylo Ha 3TU pouecchl. Kakoii n3 Hux Hanbosee
BBITOJIEH?

Pazgen 1: tema 1.4.

1.

N300pa3ute HMHAMKATOPHYIO JuarpamMMmy MJI€albHOIO  OJHOCTYIIEHYAaTOro
KoMIipeccopa. B uem 3axirouaeTcsi NpuHIMIHAIBHOE pa3anune MexXIy Heil u P-V -
JarpaMMoi mporecca B TOM jKe KoMIipeccope?

Uto Takoe oOwemubii KIIJ[ kommpeccopa? KakoBo BIusHHE BpeIHOTO
MPOCTPaHCTBA Ha paboTy Kommpeccopa?

C xakoM Ienbl0 NPUMEHSETCS] MHOTocTyneHdaroe cxarue? [lokaxure cxemy
MHOTOCTYII€HYaTOT0 Kommpeccopa, P-v . u T-S -aumarpammy ¢ uzoOpaxxeHuem
MIPOLIECCOB B MHOTOCTYIIEHYaTOM KOMITpeccope (MPOLEcC CKaTusl — aauabaTHBbIi ).
N3obpazute B T-S — pamarpamMmme TpoIlecC TOJUTPOITHOTO CHKATHS Tra3a B
MHOTOCTYIIEHYaTOM KOMIpeccope MnpH nokasaresne noautponsl 1<n<K. [Tokaxure
Ha rpaduKe TEeIUIoTy, OTBOAMMYIO OT raza B LMJIMHApPaXx KOMIIpeccopa U B
MIPOMEKYTOYHBIX XOJIOUIbHUKAX.

Kak Bbrumcnsiercss HeoOX0UMOE YHCIIO CTYNEHEH CKaThsi B MHOTOCTYIEHYATOM
KOMIIpEccope MpH 33JaHHBIX HAaYaJIbHOM U KOHEYHOM JIaBJIEeHUSX paboyero Tena.
UYto Takoe BHyTpeHHUI oTHOCUTENbHBIN KII/] koMmpeccopa 1 B Kakux citydasix OH
UCIIOJIb3YeTCA Ul OLeHKU 3((HEKTUBHOCTH ero paboThI?

Pazgen 2: Tema 2.1.

1.

oA WM

© oo~

11.
12.

13.
14.

15.

Crioco0Osl TIepeHoca TEIUIOThI, MX OCHOBHBIE 3aKOHOMEPHOCTH. KakoB MexaHW3M
IpoIecca TeIIONPOBOTHOCTH B ra3ax, JKUAKOCTSAX U TBEP/IbIX BEIIECTBAX?
[lonatue TemMnepaTypHOIo MoJisl.

®u3nueckas CynHOCTh IIPOLiecca MEPEeHOCca TEIIOThI TEIJIONPOBOAHOCTHIO.
Chopmynupyiite OCHOBHOM 3aKOH TEILIOMPOBOTHOCTH.

[lonsatue rpaguenTa TeMmeparypsl.

Yrto Ha3zpiBaeTCs KOAPGUIIMEHTOM TEILJIONPOBOHOCTH, €r0 pa3MEPHOCTb,
0003HaYEHHE.

Kak 3aBucUT K03 PHUIHEHT TEMIONPOBOAHOCTH OT TEMIIEpaTyphI?
HuddepennnanpHoe ypaBHEHHE TETLIOTPOBOIHOCTH.

VYcnoBus 0OJHO3HAYHOCTH IS IPOLECCOB TEMJIOMPOBOJIHOCTH.

Kak 3apmatorcst rpaHuYHBIE YCIOBUS?

Kaxo¥i TennoBoi pexxrum Ha3bIBA€TCS CTAlMOHAPHBIM?

3anucathb g depeHuanbHoe ypaBHEHHUE TEIUIONPOBOJHOCTH JIJISt
CTallMOHAPHOTO PEXUMA.

3akoH HrroToHa — Puxmana.

Hanucats dopmyny /i onpeeneHus TerIoBOro MOTOKa Yepes3 MIOCKYI0
OJHOCJIOMHYIO CTEHKY.

Hanucats Gpopmymy ams onpeaeneHus TEIIOBOTO MOTOKA MI0CKOW MHOTOCIOWHOM
CTEHKHU.



16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.

29.

30.

Kak onpenensercs TenaoBoi NOTOK IPU CTALIMOHAPHOM TEIUIOBOM PEXHUME U
IPaHUYHBIX YCIOBUAX 3 poJa Il INIOCKOM CTEHKN?

Pemenue 1.y. 11 HWIMHAPUYECKON CTEHKU U TPAHUYHBIX YCJI0BHM 1 1 3 o posioB.
[lepenaua TennoOTHI Uepe3 MHOTOCIOWHYIO IMIUHAPUYECKYIO CTEHKY.

Urto noHMMaeTcs Mo IPOLECCOM Terionepeaaun?

YpaBHEHHE TEILIONEPEIAYH.

UYem oTiMuaeTcs Temsonepenaya oT TemIooTaaun?

Yem otimmuaercs o ot K?

KoadduuuenT reronepenayn 1ist INIOCKONW CTEHKH.

KosdduuuenT termonepenaun i ITAHAPAYECKON CTCHKH.

Uro mpencTaBisieT co00il BHYTPEHHEE TEIJIOBOE COTIPOTUBIICHUE?

3anucath BbIpaX€HUE MMOJHOTO TEPMUYECKOTO CONPOTUBIICHUS IS MJIOCKON
CTEHKH.

Merto1bl MHTEHCU(UKALUY TeTUIONepeayn.

IIpn o1 << 0z Kako¥ U3 KOAPPUIMEHTOB TEIUIOOTAAUHN CIEAYET YBEIUUUTD JIJIs
yBeJIn4YeHUs Kodpduirenta remionepenaun K?

[Inockast cranbHasi cTeHKa C OJAHOM CTOPOHBI OMBIBAETCS JIIMOBBIMH Tra3aMu, C
npyroi —Bojoi. C Kakol CTOPOHBI CIIEAYET BBHIIOJHUTH OpeOpEeHNE CTEHKU, YTOOBI
YBEIIUYUTH TeIionepeaaqy?

[IpuBecTu npumep TErI000MEHHBIX anmnapaToB, pabOTAIOMINX IPU CTAIHOHAPHOM
TEIIOBOM PEXUME.

Paznen 2: tema 2.2.

N —

Nk

8.
9.

10.
11.
12.
13.

[ToHsiTHE HECTAITMOHAPHOTO TEIIOBOTO PEXHUMA.
3anucath muddepeHnaibHoe ypaBHEHUE TEIIONPOBOAHOCTH UIs
HECTAI[MOHAPHOTO PEKUMA.
Urto HazbpiBaeTcs K03()(PUIIMEHTOM TeMIIepaTypOIpOBOJHOCTH, €r0 Pa3MEPHOCTH,
0003HaveHne, PU3NIECKUN CMBICIT.
[TonsaTue Ge3pa3MepHO TEMITEpaTyphI.

Yucno buo, ero ¢pu3nueckuii CMbICIL.
®dopmyna u Guznyueckuit cMbIci yrciia Dypee.
Cytb rpadoaHaIMTHUYECKOTO METOIa pacuera IIpolecca HarpeBa TepMUUECKH
MAaCCHBHBIX TeJl (C MOMOIIBI0 HOMOTPaMM).
Kakwue Tena Ha3pIBarOTCS TEPMUYECKH MACCUBHBIMU?
XapakTep pacnpeaencHus TeMnepaTypbl BHYTPH TEPMUYECKU MACCHBHOIO TeJa.
Kakue Tena Ha3pIBarOTCS TEPMUYECKH TOHKUMU?

[Tokazate pacnpeneneHe TeMepaTypbl BHyTPH TEPMUYECKH TOHKOTO Tela.
[IpuHIMD pacdera HarpeBaHUs WM OXJIAXKICHHS T KOHEUHBIX Pa3MEpOB.
Kakwue ternnoo6meHHbIe anmapaThl pabOTAIOT MPU HECTAIIMOHAPHOM TEILIIOBOM
pexume?

Pazgen 2: tema 2.3.

NSO WON R

B kakux cpenax BO3MOKHA KOHBEKLIUS?

Kakue Bubl KOHBEKTUBHOTO TETJIOOOMEHA BaM M3BECTHBI?

Kakwue tennodusndeckie cBONCTBA )KUIKOCTEH BaM U3BECTHBI?

UTo noHMMAETCs MO/JT BA3KOCTHIO )KMIKOCTH, KAKME BUIbI BI3KOCTH BaM U3BECTHBI?

®DakTopHkI, BIUSIONINE HA KOHBEKTUBHBIN TETNIOOOMEH.

PexxuMbl TBUKEHUS KUTKOCTH.

Kak mpoucxoaut nepeHoc TemioThl B TJaMUHAPHOM U TypOYJICHTHOM MOTOKAX?
CdhopmynupyiitTe OCHOBHOM 3aKOH KOHBEKTHBHOTO TEINIOOOMEHA (TEII00TAa4YH



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

Paznen

=

~No

10.
11.
12.
13.

14.

Paznen

aorwnPE

o

KOHBEKIIUEH).

Kospduuuent termootnaun, ero (uU3NYECKUd CMBICHI, 0003HAueHHE U
pa3mepHocTh. OT Kakux (pakTOpoB OH 3aBUCHUT?

[epeuncants quddepeHnnanbHpie ypaBHEHNUs KOHBEKTHBHOTO TEIJI000MEHa.
Yem 00yciioBIeHa BEIHY)KJICHHAS KOHBEKIIHSA?

Uwucna mogoOust mpo1ieccoB KOHBEKTUBHOTO TEIUIOOOMEHA, X (PH3UUECKUI CMBICIL.
Ornpeaensonue 1 onpeaessieMbie Yucia moao0us.

UYucno PeitHonbaca, €r0 GU3NISCKUI CMBICIT.

UYro xapakrepusyeT unuciao HyccenbTa, ero puanueckuii CMbICII.

[onsiTHE TMHAMHYECKOTO TIOTPAHIUYHOTO CJIOSL.

[TonsiTHE TETIIOBOTO MOTPAHUYHOTO CIIOSI.

OT dero 3aBHCHT COOTHOIICHHWE TOJIIWH JWHAMHUYECKOTO ¥  TEIIOBOTO
MOTPAaHUYHBIX CJI0EB?

OO6mwmit BU ypaBHEHUS 000U, UCIIOIB3YEMOTO sl pacdeTa TeIUIo0TAaun Mpu
BBIHY)KJICHHON KOHBEKIIUU

2: tema 2.4.

Kakoe uncio nogo6ust xapakTepusyeT BhIHYK/IEHHYIO KOHBEKIUIO?

CrpykTypa MOTPAaHMYHOTO CJIOSI TPHU BBIHYKIEHHOM MPOJOJILHOM OOTE€KaHUU
IIJIOCKOM TTOBEPXHOCTH.

[Toka3zarh xapakTep M3MEHEHHUs TEIJIOOTAAa4YH MO JUIMHE MPOJIOJIbHO 00TeKaeMoil
MTOBEPXHOCTH.

B kakux ciyyasx B ypaBHEHHE M01001s1 BBOIUTCS nonpaBka (Pry/ Pre
OHa YYHUTHIBACT?

Oco0OeHHOCTH  TEIUIOOTHAuM  KalelbHBIX JKUJAKOCTEH IO CpaBHEHHUIO C
TEIJIOOTHAYEH Ta30B.

Kputnueckoe 3HavueHue uncia PeliHonbaca Mpu TEUSHUH KUIKOCTEH B TpyOax.
duznyeckas IpUpoJia Mpolecca TEIIOOTIauU IPU CBOOOIHOM KOHBEKITUH.
@akTophl, BIUAIOIIME HA HWHTEHCHUBHOCTh TEIUIOOTJAYM IMPU  CBOOOJHOMU
KOHBEKIIHH.

Kakoe uncio nogo6us xapakrepusyeT cBOOOHYIO KOHBEKIIHIO?

Kak onpenensieTcst pexxum IBHKEHUS MPU CBOOOAHON KOHBEKIIUU?

Yucno ['pacroda, ero pu3nuecKuii CMbICI.

OOt BUJ ypaBHEHUS MOJ00US, UCIOIB3YEeMOro JJIsl pacueTa TeIUIO0TIauu Ipu
CBOOOJHON KOHBEKIIUU.

BnusHue Ha WHTEHCHUBHOCTH TEIUIOOOMEHA paCMOJIOKEHUSI TOBEPXHOCTH B
IPOCTPAHCTBE.

[IpuHnun pacuera mepeHoca TEIUIOTHI Yepe3 Y3KHE IIeNd C Yy4eTOM CBOOOHOMN
KOHBEKIIHU.

)22 1 gro

2: Tema 2.5.

dwusnyeckas CylHOCTh MpoIlecca TeIUIOBOTO U3TYUYCHUSI.
JlaiiTe onpeaeneHre MorioIaTeIbHOW CIIOCOOHOCTH U CTETICHU YEPHOTHI.
[TonsiTHe COOCTBEHHOTO U3ITYUCHHUS.
[TonsiTue oTpaxkaTeabHOM CIIOCOOHOCTH Tea.
CBsI3b MEX1y MOTJIONIATEIBHOM, OTPAXKATSIBLHON U MPOIYCKATEeIbHON
CIIOCOOHOCTRIO Tela.
Yemy paBeH KOXPPHUIIMEHT H3ITydeHUsT a0COIIOTHO YepHoro Tena? UTto o
BBIPAYKAET?

Kakue noBepxHOCTH SIBJISIIOTCST a0COMI0THO Oenbimu? Kakue - 3epkaibHbIMU?



©

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

Kakue tena MOXHO cUMTATh cepbIMuU?
UYro takoe KO3 PUIHMEHT U3ITydeHHs?
3akoH Ilnanka.

Chopmymupyiite 3akon Credana-bonbiiMana (OCHOBHOW 3aKOH TEILIOBOTO

U3JIy4eHus).

Cdhopmymupyiite 3akoH cMmenieHus Buna.

TennooOMeH H3ITydeHHEM B CUCTEME TEJ C IKpaHAMH.

JJist 9ero Hy»KHBI SKPaHbl U KAKUMU CBOMCTBAMH OHH JIOJDKHBI 00J1a/1aTh?
TennooOMeH H3ITydYeHHEM B CUCTEME MPOU3BOJIBHO PACIIOJIOKEHHBIX TEll.
YrioBeie KOA(hGUIIUESHTHI U3ITyYCHHUS.

YpaBHEeHUE nepeHoca JIYYUCTON SHEPIUH B MOIJIOMIAKOIIEN CPELE.

VYpaBHeHHE nepeHoca JIYYUCTON SHEPTUHU B MOTJIOMIAOIIE - U3JIYYaroLend cpeie.
OnTHyeckas TONIIMHA CPEIbI.

[TornomarenbHas cnocOOHOCTH Ta3a.

Koaddunuent ocnabnenus cpempl.

Oco0eHHOCTH U3Ty4eHHsI Ta30B U apoB.

Kakwue razbl ciocoOHbI U311y4aTh U MOIJIOMIATH JIYYUCTYIO 3HEPTUIO?

Kakue razpl MOXKHO CUMTATh NPO3PAYHBIMU JJISI TETUIOBBIX JTy4en?

CreneHb 4epHOTEHI rasa, ee orpeieIeHHe.

Hcnonb3oBaHre HOMOTpaMM ISl OTIPEIeNIEHUs] CTETIEHU YEPHOTHI ra30B.

OT 4ero 3aBUCHUT CTENIEHb YEPHOTHI r'a3a.

JIyqucThIil TETUIOOOMEH MEXTY Ta30BOM CPEION U MOBEPXHOCTHIO TBEPAOTO TEa.



[MTPUJIOXEHUE 2

7 O1leHOYHBIEe cpeacrea AJisi MIpOBECACHUA l'[pOMe)KyTO‘{HOﬁ aTrecranmuun
a) HﬂaHpreMble Pe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

CrpyKTypHBIil
JJIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUs

KOMIICTCHIITUHN

OneHouHbIE CpeICcTBA

OK-1 cnoco0HOCTBI0 K a0CTPAKTHOMY MBIILICHUIO, AaHAJIHU3Y, CHHTE3Y

3HaTh OCHOBHBIE OIIPEJENIECHNS U OHITHUS
TEXHUYECKON TEPMOJINHAMUKHU U
TEIUIONEPEauy Ul aHaIu3a U CHHTE3a
BOIPOCOB NMPO(PeCCHOHATBHOM
JESITEIBHOCTH

1. TepmoarHamuyeckas cucreMa:
a. OTO COBOKYITHOCTh MHUKPOYACTHUIl, OOMEHHUBAIOIITUXCSI JHEPTUCH;
0. DTO COBOKYMHOCTh MAaKPOCKOITUYECKUX TEJI, 0OMEHUBAIOIINXCS SHEPTUEH MEX Ty
co00M 1 OKpYXKaIoIIel CpeIoi;
B.TepmoiMHaMUYeCKasi CUCTEMA- 3TO OKpPYKArOIIas Cpeia;
. OTO COBOKYIMHOCTb MAaKpOCKOIIMUYECKUX TeJl, 0OMEHHUBAIOIINXCS YJHEPTHEH.
2. Kak Ha3piBaeTcs TepMOJMHAMHYECKAsl CUCTEMA, KOTOpasi He 0OMEHUBAETCs TEIJIOTOH ¢
OKpY>Kalolleu cpenoi?
a. AnuabaTHOI;
0. M3oTepMuveckoii;
B. M3011MpOBaHHOI;
r. 'oMmorennoi.
3. ITapameTpbl COCTOSIHUSA TEPMOAUHAMUYECKON CUCTEMBI:
a. Macca, o0bem, Bec;
0. Macca, TerI0eMKOCTb, YAETbHBIH 00beM;
B. JlaBnenue, yaenbHBIH 00beM, TEMIIEpATYpa;
r. JlaBiieHue, BI3KOCTbh, TEMIIEpATYpa.

Ymetb AHaTM3UPOBaTh TEXHOJIOTUYECCKUE
MpolLecchl MpodeccuoHaIbHON
JIeITEIbHOCTH HA OCHOBE
TEPMOIMHAMHYECKON U TETUIOBOM TOYECK

IKCHEPUMEHTAIBHOE HCCIeJOBAHNE NTPOLECCOB TEPMOAMHAMMKH M TEIIONepeNaYn
Ha J1a00pPaTOPHBIX CTeHAAaX Kadeapbl:

1. Ilepenava TeMIOTHI YEPE3 CTEHKY NPU CTALMOHAPHOM TEIUIOBOM PEXHUME.

2. Onpenenenue ko3 uienTa Ternjaonepeaay B 3IeMeHTe peKynepaTopa.

3. HarpeB MaccHBHBIX TeJl IpH rpaHn4HbIX yeaoBusx I pona.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

3peHHS

4. HarpeB Ten KOHEYHBIX Pa3MEpOB.

5. Onpenenennie K0dPPUIMEHTA AKKYMYJISIIUA KUPITHYA PEreHEPATUBHOM HACAIKHU.

6. OnpeneneHne KPUTHIECKOTO TUAMETPA MJIUHIPUIECKON CTEHKH.

7. UWccnenoBaHue KOHBEKTMBHOIO TEMJIOOOMEHAa TPU BBIHYKJIEHHOM IPOJOJIBEHOM
00TEKaHNH TUIACTUHBI TIOTOKOM BO3/TyXa.

8. TemooTaaua ropu30HTAIBLHON TPYObI IPU CBOOOHOM ABMKEHHUHU BO3TyXa.

9. Tennootnava BepTUKAIbHON TpyObl py CBOOOIHOM JABMKEHUU BO3/IyXa.

10. Kpuzuc TemiooTnauu mpyu KUTIEHWH BOJIBI B CBOOOTHOM 00BEME.

11.0mpenenenne  yrioBeIX  KOAGOUIIMEHTOB  HM3IYyYEHHUS  METOJIOM  CBETOBOTO
MOJEIUPOBAHUS.

12. I3Mepenne TeMiiepatypsl Tejla paJdaliiOHHBIM THPOMETPOM.

Bnanets

HaBbikaMu Kk aGCTpakTHOMY MBIIIJICHHIO,
aHAJIM3y U CUHTE3Yy TEXHOJIOTMYECKUX
poLeccoB MpodecCHoHaTbHON
NesITeIbHOCTH Ha OCHOBE
TEPMOIUHAMHYECKUX U TEIJIOBBIX
MIPOLIECCOB

JUIs OLEHKH TeKyIleld MO3MLUU KOMIIETCHLIUU MPUMEHSIOTCS Ja00paTopHbIe CTEHABI IO
mucuuiuiiHe «TepMoaMHamMuKa M Terulonepenaday. BeimonHsercs pacder, oOoOiieHue
SKCIIEPUMEHTAIbHBIX  JAaHHBIX M  [OJy4eHHE 3aBUCHUMOCTEH C NPUMEHEHUEM
COOTBETCTBYIOIIET0 MaTeMaTU4YECKOTO armapara.

[Tpumep:

[HOPAIOK OBPABOTKU U ITPEJICTABJIEHUS MATEPUAJIA

1. Haiitu cpeanue 3HaueHHs TEMIIEPATYPHI 17151 KaXKI0M U3 TOYEK CTEeHKH: 1, 2,... 9.

2. Iloctpouts rpaduk B koopauHatax t - X, rJie X - KOOpJUHATa; OHA OIpEeseTCs
paccTossHUEM OT Hayajla OCH abCLUCC JI0 TOYKH, COOTBETCTBYIOIIEH MECTy YCTaHOBKH
TepMmonapsl. [IpoBecTu npsMble JIMHUYU Yepe3 TOUKH 1,2,3 B OAHOCIOWHOMN CTEHKE; 4epes
ToukH 4,5,6, a Takxke uepe3 Touku 7,8,9 - B ABYXClIOiHOH cTeHke (0Opazer] mocTpoeHUs
rpaduka npeacTaBieH Ha puc. 1).

Jlnist onipeneneHus TeMreparypbl BHyTpEHHEH MOBEPXHOCTH 00EMX CTEHOK lan1 U tam2
HYXXHO NPOJIOJDKATE TMHUM A U B 10 nepeceuenus ¢ opauHaton X = 0; U1t onpeneneHus
TEeMIepaTypbl Hapy)KHOH TIOBEPXHOCTH OJHOCIOWHOM creHku tHl HeoOXoaumo




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

OPOAOJDKUTE JUHUIO A J0 rpaHuibl X = 65 MM, a A8 ONpEHENeHUS TeMIIepaTypbl
HapY>KHOU MOBEPXHOCTH JIByXCIOMHON CTEHKHU ty2 - InHUIO C HEOOXOAMMO IIPOAOJIKUTH J10
rpaHuubl X = 130 Mm.
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Puc. 1. Pacnpenenenue TeMneparypsl 10 TOJIIIHMHE
OJHO- U JIByXCJIOMHON CTEHOK

TeMHepaTypa Ha TpaHULC pa3acia ABYX KI/IpHHqCﬁ TCOPCTUYCCKN JOJIDKHA OBITH
O,Z[I/IHaKOBOﬁ JJId IIaMOTHOI'O U MarHe3mToBOIT0O KHpHquﬁ (trp,m = trp,M) 1 COOTBCTCTBOBATH
TOYKEC MEPCCCUCHUA muanii B u C. Ecnu B PE3YIBTATC OIIbITA 3TOTO HE MOJYIHUIOCH, HAIO
BBISIBUTH BO3MOJKHBIC ITPUYHUHBI HCCOBITAJICHUA.

3. OnpeL[eHI/ITL CpCAHHC TCEMIICPATYpPhI OHHOCHOﬁHOﬁ CTCHKHX H KaXI0ro cJjaosa
(MaTepuana) IBYXCJIOIHOW CTEHKU KaK CPeJHUE apu(pMETHUCCKUE.
f,ul = Ols(tsul + tHl)

t_,uZ = 0’5(t

J1s1 OJHOCTIOMHOM CTEHKH

6H2

. o +t
st IByXCIIOMHOW CTEHKH 2”)




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

t,, =05, +t,)
tep = O’S(tep.m + tep.M)

riue

trp.u- TEMIIEpATypa NOBEPXHOCTH IIAMOTHOTO KMPIIMYA HA TPAHUIIE C MAarHE3UTOBBIM
KHUPIUYOM;

trp.m - TEMIIEpATYypa MOBEPXHOCTH MAarHE3UTOBOTO KApIIMYa HA TPAHMIIE C IIAMOTHBIM
KHUPITUYOM.

4. Omnpenenuth 3HaYeHUS KOIPPHUIIMEHTOB TEIIOMPOBOAHOCTH MarHe3UTOBOTO

t t t
kapnuya mo ! w M2 {¥ mIAMOTHOTO MO %2 , COOTBETCTBYIOLIME WX CPEIHUM
TeMIeparypam

dot = 4,65 —1,7%10-3%  Br/im*K :

Jo = 0,84 + 0,6¥10-3% _ Br/m*K.
5. OnpenenuTh IUIOTHOCTh TEIJIOBOTO TIOTOKA, IIEPEIaBaEMOTO Yepe3 CTCHKY
TEIJIONPOBOIHOCTHIO:
JUISL OTHOCJIOMHOM CTEHKH 10 Gopmyre

_ t3/—11 B tHl
%= 5. 1A, .
JUIS IBYXCIIOMHON CTEHKH 1O (hopMyrie
tSH B tH
G = imz ;
ﬂul //Lw .

6. Onpenenuts NOTEPU TEMJIOTHI M3IYYEHHEM (usr. C HAPYKHBIX IOBEPXHOCTEH,
UCIIOJIb3Yysl YPAaBHEHUE




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

) TH 4 Tm 4
. = C - —
qum c 0 10 100

Co = 5,67 Br/m2-K4 — xoaduriment uznydeHus aOCOIIOTHO YEPHOTO Tea;

€ . cremens YepHOTHI CTEHKH (B TaHHOH padoTe € = 0,8);

TH u Txx — abcontoTHBIE TeMIepaTypbl Hapy>KHOW MOBEPXHOCTHU OJHOCIONHOW H
JIBYXCIIOMHOW CTEHOK W OKpy»Karomien cpeapl, K.

Hnst onnocnoiiHou crenku TH = THI ; qyist aByxcnoitHoit TH = TH2 ;

7. Onpenenutd uncio nmoaoous [pacroda

gl’®
GI’ - _ZﬂAt
U )
rae 9. YCKOPEHHUE CUJIbI TSHKECTH, 9 - 9,81 m/c2 ;

I - onpeAensomui pasmep (A1 TOPU3OHTANBHBIX IUIOCKMX IMOBEPXHOCTEH 3TO

pa3Mep MEHBIIIEH CTOPOHBI), I = 0,115 m;
L - K03(h(UIKMEeHT KMHEMaTH4eCKOl BS3KOCTH BO3IyXa, M2/c; ompenensercs IO
TEeMIIepaType MOrPAHUYHOTO CIIOS
tnc = 0,5(tH + tx);
B TeMIeparypHbii kK03puineHT 00beMHOT0 paciupeHus, rpai-1;

p= Ti B 273l+t .
JUIS Ta30B x x
At =tH - hk — pa3HOCTb TEMIIEPATYP HAPYKHON NIOBEPXHOCTH CTEHKH U OKpYXaroLIeH
Cpelsbl, rpaj.
8. Yucno nono6us lpanamisa Pr onpenenuts npu Temmneparype NOrpaHuYHOTO CIIOS

toc .




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

9. Paccuurars uncno Hyccenbra o ypaBHeHHIO OJ00MS
Nu=c(Gr-Pr)"e
H

rae 3HaueHus "C" u "'n" - KoHCTaHTHI, 3aBUCsIIE 0T Komruiekca (Gr-Pr); oHu npuBeieHb! B
tabin. 1 [lpunoxenus [B) 2];
€ - MOTIPAaBOYHBIN KOAPPHUIIHEHT.

Tak xak TeTI00TaroIIass TOBEPXHOCTh OOpalieHa KBEpXy, TO B ypaBHEHUE TIOI00Ms
BBOJUTCS TompaBka € = 1,3, TO ecTh MoNydeHHOE MO pacyery 3HadeHue NuU (wmm o )
yBennuuBaercs Ha 30 %.

3nauenus uucna [lpanaris Pr, kuHemaTwdeckod BS3KOCTH L M ko3 dummeHta
TEIUIONPOBOAHOCTH A JJIsl BO3/yXa MPHU pa3IMUHBIX TeMIIepaTypax MpUBEACHbI B Ta0I. 2
[Tpunoxenus.

10. Onpenenuth KOAQOUIMEHT TEIJIOOTAAYH CBOOOTHOW KOHBEKIIMEH Olc M3 YhCia

al

Nu =
Hyccenbra A

K

o :Nu%

11. OnpenenuTs NOTEPH TEIUIOTHI KOHBEKIMEHN (K JIJIs1 OAHO- U JIByXCIIOMHON CTEHKH
1o 3akoHy Hprorona - Puxmana
qK = aK (tH _tDIC)
12. BblyuCANTh CyMMapHbI€ MOTEPH TEIUIOTHI C HAPYKHOUM MOBEPXHOCTH OJIHO- U
JIBYXCIIOMHOW CTEHOK

qZ = qu3,7 + qK

CpaBHI/ITL MOJIYUYCHHBIC PC3YJIbTAThI, IPEACTAaBHUB UX B Ta6n1/1ue.
CpaBHCHI/Ie PE3YILTATOB OIIbITA




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

Crenka T110THOCTH TEMIOBOTO NOTOKA, Br/M? | TTorpentHocTs
OT/IaBa€MOro B IIepPEIaBaeMoro o
atMocdepy BHYTPU CTEHKHM | THOMICHHIO K
KOHBEKIIMEN U | TETIONIPOBOIHOCTHIO qt, %
H
OpnnocnoiHas
JIByxcnoiiHas

IK-11 cioco0HOCTBHIO K CHCTEMATHYECKOMY H3Yy4YeHHI0 HAYYHO-TEeXHUYECKOil HH(popMAaLNH, 0TE4eCTBEHHOI0 U 3apy0e;KHOr0 ONnbITA MO

COOTBeTCTBlellleﬁ crneaJan3anmumn

3HaTh

OCHOBHBIE OTIPEICIICHHS ¥ TIOHSTHS
TEXHUYECKON TEPMOJTUHAMHUKHN U
TeIJIOTNIePeIavy JIJIsi CHCTEMaTHYECKOTO
pelieHus CrienuaaIu3upOBaHHBIX BOIPOCOB U
3a1a4

Ilepeyenb TeM M 3aJaHUI 1JI51 MOATOTOBKH K 3a4eTYy:

1.Kakue Ta3pl Ha3bIBAIOTCSA WJCATbHBIMH, WX YPAaBHEHHE COCTOSIHUS.
2.CymHOCTh M (OPMYIHPOBKH MEPBOTO 3aKOHA TEPMOJHHAMHKH.

3. AHanuTHYEeCKOE BBIPAKEHHE TIEPBOTO 3aKOHA TEPMOJMHAMUKH.

4. Tlokazarp Ha P —V jgmarpamMmMe moje3Hyr0 paboTy W paboOTy pacHIMpEeHHUS
(cxatus) A7l TPOM3BOJBHOTO  TEPMOAWHAMUYECKOTO IIpoIecca.

5. BHyTpeHHSIST SHEprus M DHTAIBNHS KaKk (YHKIUU COCTOSIHUS, UX CBS3b C
TETJIOEMKOCTBIO.

6. Uro Ha3bIBaeTCS IOJHON TEIIOEMKOCTBIO.

7. YnenpHash TEIUIOEMKOCTh — MaccoBasi, OObEeMHas M MOJbHas, WX OOO3HAYEHHE
Pa3MEpHOCTb.

8 .Kakast TemnmoeMKocTh Ooublie — M300apHas WM HM30XOpHAs U IIOYEMY.

9. OcHOBHBIE TEpMOJMHAMUYECKHE TNpoIlecChl, MX u300paxkeHne Ha P—-V u T-—
S Jumarpammax.

10. CooTHolIeHHE MapaMeTpoB JJIsi OCHOBHBIX TEPMOJMHAMUYECKUX IPOIECCOB.
11 .O6patumble W HeoOpaTHMble MPOIECCHl, OCHOBHBIE NPUYMHBI HEOOPATUMOCTH.
12. U306pa3utb Ha T —S pauarpamme oOpaTMMbIi M HeOOpaTHMBbIM aquabaTHBIN
Opolecc pACHIMPeHUss U CHKATHAL

13. CymHocts ¥ (OPMYIMPOBKM BTOPOTO 3aKOHA TEPMOJUHAMUKH.

14 .AnamuTHyeckoe BBIPRKEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKU IS




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

0o0paTHUMBIX ¥ HEOOPATUMBIX IPOIECCOB.

15 .OHTponusi kak (GYHKIUS COCTOSIHUS, (U3UYECKUH CMBICT  DHTPOIIHH.

16. Yro wHa3pBacTCI TEPMOTUHAMHUYCCKHM ITHKIIOM.

17. Ilpsmble u oOpaTHBIE TEPMOAMHAMUYECKUE ITUKIIbI.

18. Kak omeHuTh 3((GEKTUBHOCTH TNPSMOTO W OOpPaTHOTO IHMKJIA.

19. lpuHnUnUabHAs CcXeMa TeIIOBOTO JBUTATeNII M XOJOJWIBHOW YCTaHOBKH.
20. Mpsimoit mmknn Kapuo, ero Ttepmmyeckuit KIIJ, wm3o0pakenue Ha
qUarpaMmax  COCTOSHUS.

21. Crioco0bl epeiaun TETIOTHI — TeTUIONPOBOJHOCTD, KOHBEKIIHS, TETNIOBOE H3ITyICHHUE.
22. luddepennmanbHoe ypaBHEHHUE TETJIOTPOBOJHOCTH ISl CTAIIMOHAPHOTO U
HECTAIlMOHAPHOTO PEKUMOB.

23. 3axoH Dypbe 1715 TIIOCKOH OTHOCIOWHON M MHOTOCJIOWHOM CTEHKH.

24. KoahHUnmeHT TerionpoBOIHOCTH, €T0 onpeaeeHne, (U3ndecKuii CMBICT U
Pa3MepHOCTb.

25. KoHBeKkTuBHBIH TermooOMeH — 3akoH HptoToHna — Puxmana.

26. KoaddunueHT termioodMeHa, ero onpeaeineHue, GU3n4ecKuil CMbICI U Pa3MEPHOCTD.
27. Onpenenenue koddduimeHTa TemIooOMeHa ¢ MOMOIIIBIO TEOPUH TTOA00HS.

28. ®opmynbl U GpuznUecKuii cMbics kputepueB Hyccenbra, Pefinonbaca, ['pacroda u
IIpanarns.

29. KpurtepuasibHble ypaBHEHUS U CBOOOTHOM U BBIHYKJICHHOW KOHBEKIMH B 0011IeM
BUJIE.

30. OcHOBHO¥ 3aKOH TEIIOBOTO M3Ny4deHus — 3akoH Ctedana — bosbliMaHa.

31. Uto Ha3bIBaeTCs TEIJIoNepeaayeii, OCHOBHOE YpaBHEHHUE TETLIONEepe1adH.

32. KoapduuueHT temonepeauu, ero onpeaesneHue, Gu3n4eckuii CMbICI U Pa3MEPHOCTb.

YmeTn

pacrio3HaBaTh 3((EKTUBHOE pELICHHE OT
Hea(P(PEeKTUBHOTO B pe3ylbTaTe H3Yy4EHHs
OCHOBHOM OTEUECTBEHHON U 3apyO0exHOMH
JUTEPATYPBI 1o JUCLUIIIINHE
«TepMoguHaMuKa W TeIIoONepenadya» Uit

IKCHEPUMEHTAIBbHOE HCCIeJ0BAHNE NTPOLECCOB TEPMOAMHAMMKH M TEIIONepeNaYn
Ha J1a00pPaTOPHBIX CTeHAAX Kadeapbl:

1. Ilepenava TEMIOTHI YEPE3 CTEHKY NPU CTALIMOHAPHOM TEIUIOBOM PEXHUME.

2. Onpenenenue ko3 duiuenTa Temonepesadu B 3J€MEHTE peKyInepaTopa.

3. HarpeB MaccHBHBIX Tell IpH rpaHn4HbIX yernoBusx LI pona.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

CUCTEMATHUYCCKOI'O peICHUA

CIICIIUAJIM3UPOBAHHBIX BOIIPOCOB U 3a/1a4

4. HarpeB Ten KOHEYHBIX Pa3MEpOB.

5. Onpenenenne kodpGUIMEHTa AKKYMYISIIIUYM KUPIIMYa pereHepaTUBHON HAaCaIKHU.

6. Onpenenenne KPUTHIECKOTO AUAMETPa MJIUHIPUUESCKON CTEHKH.

7. HWccnenoBaHue KOHBEKTHBHOIO TEIJIOOOMEHAa NIPU BBIHY)KJIEHHOM IPOJIOJILHOM
00TEKaHNH TUIACTUHBI TIOTOKOM BO3/TyXa.

8. TemooTaaua ropu30HTAIBLHON TPYObI IPU CBOOOHOM ABMKEHHUHU BO3TyXa.
9. Tennootnaua BepTUKAIbHON TPyObl MpU CBOOOHOM ABMKEHUHU BO3/IyXa.
10. Kpuzuc TemiooTnauu nmpu KUMIEHWH BOJBI B CBOOOJHOM OOBEME.
11.0Onpenenenne  yrioBbIX — KOAPQPUIMEHTOB  U3IYYEHHUS  METOAOM
MOJICJINPOBAHMSL.

12. I3Mepenne TeMiiepatypsl Tejla paJdaliiOHHBIM THPOMETPOM.

CBE€TOBOI'O

Bnanets

HaBbikaMu k cucteMaTuyecKoMy H3y4eHHUIO
HayYHO-TEXHUUYECKOH uHpopManuuy,
OTEUECTBEHHOIO M 3apyOEKHOTO OIbITa U
METOIaMU pelieHus
CHeIHATM3UPOBAHHBIX 3a/1a4

OCHOBHBIMH

JUIs OLEHKH TeKyIleld MO3MLUU KOMIIETCHLIUU MPUMEHSIOTCS Ja00paTopHbIe CTEHABI IO
mucuuiuiiHe «TepMoaMHaMuKa M Terulonepenaday. BeimonHsercs pacder, oOoOiieHue
SKCIIEPUMEHTAIbHBIX  JAaHHBIX M IIOJydEeHHE 3aBUCUMOCTEH C  I[PUMEHEHHEM
COOTBETCTBYIOIIET0 MaTeMaTU4YECKOTO armapara.
[Tpumep:
[HOPAIOK OBPABOTKU U ITPEJICTABJIEHUS MATEPUAJIA

1. Haiftu cpeanue 3Ha4eHHs TEMIIEPATYPhI 7151 KaKJI0M U3 TOYEK CTeHKu: 1, 2,... 9.

2. Iloctpouts rpaduk B koopauHatax t - X, rJie X - KOOpJUHATa; OHA OIpEeseTCs
paccTossHUEM OT Hayajla OCH abCLUCC JI0 TOYKH, COOTBETCTBYIOIIEH MECTy YCTaHOBKH
TepMmonapsl. [IpoBecTu npsMble JIMHUYU Yepe3 TOUKH 1,2,3 B OAHOCIOWHOMN CTEHKE; 4epes
ToukH 4,5,6, a Takxke uepe3 Touku 7,8,9 - B ABYXClIOiHOH cTeHke (0Opazer] mocTpoeHUs
rpaduka npeacTaBieH Ha puc. 1).

Jlnist onipeneneHus TeMreparypbl BHyTpEHHEH MOBEPXHOCTH 00EMX CTEHOK lan1 U tam2
HYXXHO NPOJIOJDKATE TMHUM A U B 10 nepeceuenus ¢ opauHaton X = 0; U1t onpeneneHus

TEeMIepaTypbl Hapy)KHOH TIOBEPXHOCTH OJHOCIOWHOM creHku tHl HeoOXoaumo




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

OPOAOJDKUTE JUHUIO A J0 rpaHuibl X = 65 MM, a A8 ONpEHENeHUS TeMIIepaTypbl
HapY>KHOU MOBEPXHOCTH JIByXCIOMHON CTEHKHU ty2 - InHUIO C HEOOXOAMMO IIPOAOJIKUTH J10
rpaHuubl X = 130 Mm.
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Puc. 1. Pacnpenenenue TeMneparypsl 1o TOJIIHMHE
OJHO- U JIByXCJIOMHON CTEHOK

TeMHepaTypa Ha TpaHULC pa3acia ABYX KI/IpHHqCﬁ TCOPCTUYCCKN JOJIDKHA OBITH
O,Z[I/IHaKOBOﬁ JJId IIaMOTHOI'O U MarHe3mToBOIT0O KHpHquﬁ (trp,m = trp,M) 1 COOTBCTCTBOBATH
TOYKEC MEPCCCUCHUA muanii B u C. Ecnu B PE3YIbTAaTE OIIbITA 3TOIO HE MOJIYYHIJIOCh, HA10
BBISIBUTH BO3MOJKHBIC ITPUYHUHBI HCCOBITAJICHUA.

3. OnpeL[eHI/ITL CpCAHHC TCEMIICPATYpPhI OHHOCHOﬁHOﬁ CTCHKHX H KaXI0ro cJjaosa
(MaTepuana) IBYXCJIOIHOW CTEHKU KaK CPeJHUE apu(pMETHUCCKUE.
f,ul = Ols(tsul + tHl)

t_,uZ = 0’5(t

J1s1 OJHOCTIOMHOM CTEHKH

6H2

. o +t
st IByXCIIOMHOW CTEHKH 2”)
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JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

t,= 0,5(t,, +t,,)

rae tep = O’S(tep.m + tep.,u) ,

trp.u- TEMIIEpATYpa NOBEPXHOCTH IIAMOTHOTO KMPIIHYa HA TPAHULIE C MarHE3UTOBBIM
KHUPIUYOM;

trp.m - TEMIIEpATYypa MOBEPXHOCTH MAarHE3UTOBOTO KApIIMYa HA TPAHMIIE C IIAMOTHBIM
KHUPITUYOM.

4. Omnpenenuth 3HaYeHUS KOIPPHUIIMEHTOB TEIIOMPOBOAHOCTH MarHe3UTOBOTO

t t t
kapnuya mo ! w M2 {¥ mIAMOTHOTO MO %2 , COOTBETCTBYIOLIME WX CPEIHUM
TeMIeparypam

dot = 4,65 —1,7%10-3%  Br/im*K :

Jo = 0,84 + 0,6¥10-3% _ Br/m*K.
5. OnpenenuTh IUIOTHOCTh TEIJIOBOTO TIOTOKA, IEPEIaBaeMOro dYepe3 CTEHKY
TEIJIONPOBOIHOCTHIO:
JUISL OTHOCJIOMHOM CTEHKH 10 Gopmyre
teHl — tul

qt ) 5.'\4 /ﬂ(ﬂi -

JUIS IBYXCIIOMHON CTEHKH 1O (hopMyrie

t ,—t
qt: §H2 H2

A, A

w Mmoo
1

6. Onpenenuts NOTEPU TEMJIOTHI M3IYYEHHEM (usr. C HAPYKHBIX IOBEPXHOCTEH,
UCIIOJIb3Yysl YPAaBHEHUE
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[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

) TH 4 Tm 4
. = C - —
qum c 0 10 100

Co = 5,67 Br/m2-K4 — xoaduriment uznydeHus aOCOIIOTHO YEPHOTO Tea;

€ . cremens YepHOTHI CTEHKH (B TaHHOH padoTe € = 0,8);

TH u Txx — abcontoTHBIE TeMIepaTypbl Hapy>KHOW MOBEPXHOCTHU OJHOCIONHOW H
JIBYXCIIOMHOW CTEHOK W OKpy»Karomien cpeapl, K.

Hnst onnocnoiiHou crenku TH = THI ; qyist aByxcnoitHoit TH = TH2 ;

7. Onpenenutd uncio nmoaoous [pacroda

|3
GI’ = ?)—2 ﬂAt
rae 9. YCKOPEHHUE CUJIbI TSHKECTH, 9 - 9,81 m/c2 ;

I - onpeAensomui pasmep (A1 TOPU3OHTANBHBIX IUIOCKMX IMOBEPXHOCTEH 3TO

pa3Mep MEHbIIIECH CTOPOHBI), I = 0,115 m;
L - K03(h(UIKMEeHT KMHEMaTH4eCKOl BS3KOCTH BO3IyXa, M2/c; ompenensercs IO
TEeMIIepaType MOrPAHUYHOTO CIIOS
tnc = 0,5(tH + tx);
B TeMIeparypHbii kK03puineHT 00beMHOT0 paciupeHus, rpai-1;

p= Ti B 273l+t .
JUIS Ta30B x x
At =tH - hk — pa3HOCTb TEMIIEPATYP HAPYKHON NIOBEPXHOCTH CTEHKH U OKpYXaroLIeH
Cpelsbl, rpaj.
8. Yucno nono6us lpanamisa Pr onpenenuts npu Temmneparype NOrpaHuYHOTO CIIOS

toc .




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

9. Paccuurars uncno Hyccenbra o ypaBHeHHIO OJ00MS
Nu=c(Gr-Pr)"e
H

rae 3HaueHus "C" u "'n" - KoHCTaHTHI, 3aBUCsIIE 0T Komruiekca (Gr-Pr); oHu npuBeieHb! B
tabin. 1 [lpunoxenus [B) 2];
€ - MOTIPAaBOYHBIN KOAPPHUIIHEHT.

Tak xak TeTI00TaroIIass TOBEPXHOCTh OOpalieHa KBEpXy, TO B ypaBHEHUE TIOI00Ms
BBOJUTCS TompaBka € = 1,3, TO ecTh MoNydeHHOE MO pacyery 3HadeHue NuU (wmm o )
yBennuuBaercs Ha 30 %.

3nauenus uucna [lpanaris Pr, kuHemaTwdeckod BS3KOCTH L M ko3 dummeHta
TEIUIONPOBOAHOCTH A JJIsl BO3/yXa MPHU pa3IMUHBIX TeMIIepaTypax MpUBEACHbI B Ta0I. 2
[Tpunoxenus.

10. Onpenenuth KOAQOUIMEHT TEIJIOOTAAYH CBOOOTHOW KOHBEKIIMEH Olc M3 YhCia

al

Nu =
Hyccenbra A

a, = Nu%

11. OnpenenuTs NOTEPH TEIUIOTHI KOHBEKIMEHN (K JIJIs1 OAHO- U JIByXCIIOMHON CTEHKH
1o 3akoHy Herorona - Puxmana
qK = aK (tH _tDIC)
12. BblyuCANTh CyMMapHbI€ MOTEPH TEIUIOTHI C HAPYKHOUM MOBEPXHOCTH OJIHO- U
JIBYXCJIOMHOW CTEHOK

qZ = qu3,7 + qK

CpaBHI/ITL MOJIYUYCHHBIC PC3YJIbTAThI, IPEACTAaBHUB UX B Ta6J'II/II_IC.
CpaBHCHI/Ie PE3YILTATOB OIIbITA




CrpyKTypHBII
JJIEMEHT [1nanupyemsble pe3ynbTaThl O0y4EHUS OneHouHbIE CpeICTBA
KOMIIETEHIINH
Crenka T110THOCTH TEMIOBOTO NOTOKA, Br/M? | TTorpentHocTs
OTIaBacMoro B nepesaBacMoro o
atMocdepy BHYTPU CTEHKHM | THOMICHHIO K
KOHBEKIMEN U | TEIIONPOBOJIHOCTHIO qt, %
OnHocnolinas
JIByxcnoiiHas

0) Ilopsiiok MpoBeaeHUS MPOMEKYTOYHON ATTECTALUM, MOKA3ATEeJ I U KPUTEPUH OLIEHUBAHUS

[TpomexyTouHas arTecTanus o AuCIUIuInHe « TepMoJMHaMuKa U TETUIONepe1aday BKII0YAeT TEOPETUICCKHE BOTIPOCHI, TIO3BOJISIFOIIUE
OIICHUTh YPOBEHb YCBOCHHSI 00yJarOIIUMUCS 3HAHUH, M TPAKTUICCKHUE 3a/IaHHsI, BBISBIISIONINE CTETIEHh C(DOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA,
MPOBOAUTCS B OpMeE 3aUeTa.
IMoka3aTeu U KpUTEPUH OLEHUBAHUSI:
— 3a4TeHO0 — OOYUAIOIIUICS JEMOHCTPUPYET BHICOKHIA YPOBEHb C(OPMHUPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CHCTEMATHYECKOEe U ITyOOKOE 3HAHHE
y4eOHOTO MaTepuaia, CBOOOHO BBITOJIHSACT IPAKTUYECKHUE 3aJaHHsI, CBOOOTHO OTIEPHPYET 3HAHUSMH, YMEHUSMU, IPUMCHSIET UX B CUTYaIHsIX
MOBBIIICHHOW CJI0)KHOCTH, BBITIOJHUII U 3alIUTHII BCE JTAOOPATOPHBIC paOOTHI, MPOIIEI TECTUPOBAHHE.
- He 3a4YTeHO - 0OyJaroIIUICs He MOKET IM0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHS U 00bICHEHHs HH(OPMAIIMU, HE MOXKET MOKa3aTh
MHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4, HE 3alUTHII Ja00paTOpHBIE pabOThI




	37. Можно ли определить параметры состояния влажного пара по его степени сухости и температуре?
	1)-да,
	2)-нет
	38. При любых ли адиабатных процессах энтропия рабочего тела остается постоянной?
	1)-да, (1)
	2)-нет (1)
	39. Возможны ли процессы теплообмена при одинаковых температурах исследуемых систем?
	1)-да, (2)
	2)-нет (2)
	40. Возможен ли процесс конвективного теплообмена в твердых телах?
	1)-да, (3)
	2)-нет (3)

