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PaGouas nporpamma cocrasnena ga ocHOBe @I'OC BO - 6akanaspuar 1o HAIIPaBJICHHUIO
noarotosku 13.03.01 TemmosHepreTnka u TemmoTexHmKa (mpuka3s MunoGpraykn Poccun or
28.02.2018 r. Ne 143)

Pabowass  mporpamma pacCMOTpeHa ¥ onobpeHa Ha 3acenaHuM Katenpsl
TennorexHudeckux 1 SHEPreTHYECKHX CHCTEM '

17.01.2023 r. mpotokosn Ne 5 p/%//
3aB. kahenpoit E.I'. Hetmopenko
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, o0CykaeHa u 0100peHa s peanusaruu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOpCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Henstmu ocBoeHus nucuuIUIMHGI « TernomMaccooOMen» SBISIOTCS:

1. Pa3Burue y CTyOEHTOB JIMYHOCTHBIX KayecTB, a Takxke (OPMHUpPOBAHUE
OOIIEKYIBTYPHBIX U TPO(PECCHOHATILHBIX KOMITIETCHIINI B COOTBETCTBUU C TpeboBanusimMu OI'OC
BO no nanpasnenuto noarorosku 6axanaspos 13.03.01 TemnosHepreTuka u TEINIOTEXHHUKA,

2. ©opMHUpOBaHUE TEOPETUYECKOTO U MPAKTUYECKOTO ariapara SBJIeHUI TeriooOMeHa 1
UX pacyeTa.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Hucuunnuza TemmomaccooOMeH BXOAUT B 4YacTh y4eOHOro ImjaHa (opMUPYEMYIO
y4aCTHHKaMHU 00pa30oBaTeIbHBIX OTHOIIEHUI 00pa30BaTeNbHON IPOTPaMMBI.

JUis  u3ydeHuss  JUCUUIUIMHBI ~ HEOOXOAWMBbI  3HaHHUA  (YMEHUS,  BIAJCHHUS),
cOpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

I'mpporazonnnamuka

TexHnueckas TepMOIUHAMUKA

Maremaruka

®dusuka

Xumus

HNudopmartuka

CouunanbHo€E MapTHEPCTBO

VYyeOHasi - 03HAKOMUTEIbHAS IPAKTUKA

3HaHus (YMEHHUs, BIAJCHHUs), MTOJIyUEHHBIE NPU U3YUYCHUU TAHHOW TUCIUILIMHBI OyIyT
HEOOXOAUMBI [Tl U3yUSHHS U CIUTLTH/TIPAKTHK:

TernnooOMeH U TETIOBbIE PEKUMBI TPOMBIIITICHHBIX TIeUen

KoHcTpyKIMOHHBIE MaTepuaibl HPOMBIIUIEHHON TEINIO3HEPTEeTUKH

[TaporenepaTopbl IPOMBILUIEHHBIX IPEAIPUITUN

CucreMbl IPOMBIIIUIEHHOTO TEIIOCHA0KEHUS

TennorexHn4eCcKnii IKCIIEPUMEHT

[IpoekTHas AeATENTbHOCTD

IIpon3BoCcTBEHHAsA-TEXHOJIOTNYECKas! TPAKTUKA

Teopus HaZEKHOCTH TEIIIOIHEPTETUYECKUX CUCTEM

TennomaccooOMeHHOE 000pyI0BaHUE MTPEATPUATHIH

TemnnosHepreTnyeckue CUCTEMBI POMBIIUIEHHBIX PEATIPUATUI

[{udpoBble TEXHOIOTUH B TETIJIOIHEPTETUKE

ONEeKTPOTEPMHUUECKNE IPOMBIIIIEHHBIE YCTAHOBKU

DHepreTuka TemI0TeXHOIOT il

KypcoBas HayuHo-uccieoBarensckas pabora

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

TenoBbI€ 371EKTPUUECKHUE CTAHIIUU

X 0JIOAUIIbHBIE M KDUOTEHHBIE YCTAHOBKH

DHeprocoepekeHre 1 BTOPUUHBIE SHEPTrOpPeCypChl

[Ipou3BoicTBEHHAS-TIPEJAUILIIOMHAS TPAKTHKA

BricokoTeMneparypHbI€ IPOLIECCHl M YCTAHOBKH

["a3oTypOuHHBIE 1 TAPOTra30BbIE YCTAHOBKU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHHu s

B pesynbrare ocBoeHust aucuumiuHsl (Moaynsa) «TemnomaccooOMeH» oOy4aromuics
JIOJDKEH 0071a/1aTh CIIEAYIOUIMMH KOMIIETEHIIUSAMU:



Kon nunaukaropa

I/IH,Z[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMN

[IK-1 CnocobGeH ydJacTBOBaTh B OIICHKE TEXHHYECKOTO COCTOSHUS, TMOJJNCPKAHUS W
BOCCTAHOBJICHUSI Pa0OTOCIIOCOOHOCTH TEIIOMEXaHUYECKOTO OO0OpPYIOBaHUS MPOMBIILICHHBIX

TOC

IK-1.1 OneHuBaeT ypoBEHb TEXHUYECKUX PELIECHUI HAIIPaBJIEHHBIX HA ITOBBIILIEHUE
3¢ pexTUBHOCTH PaOOTHI TETUIOMEXaHUYECKOTO 000PYA0BaHUS

[1K-1.2 [IpoBoauT ydeT M aHaIU3 TEXHUKO-DKOHOMUYECKHX IOKa3zarenei paboTsl

TCIJIOMCXaHHNYCCKOI'O O60py,[[0BaHI/I$I




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 159,95 akan. yacos:
—ayauTtopHas — 155 akan. yacos;
— BHeaynutopHas — 4,95 akaj. 4acos;
— caMocTosTenbpHas padora — 128,35 akan. yacos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

dDopMa aTrecTaluu - 3K3aMCH, 3a4€T

AynutopHast ) =
o | xonrakHas pabora E 3 ®dopma TeKyILero
= s X By KOHTPOJIS
Paznen/ Tema 3 (B axaz. Hacax) S n . p Koxn
S 3 © | camocTosTenbHOI | ycreBaeMOCTH U
JTACIUTUTAHBI 5 [ . | xommerenim
@) 2 £ paboTsl MIPOMEKYTOYHOM
Tlex. mab. | MpaKT. zZ'9 aTTecTalyy
3aH. 3aH. | O &
1. Pazgen 1. Bsexenue.
Crnoco0bl TemI000MeHa.
ITpopaboTka
1.1 Ponp TemmooOMeHa B JIEKIUOHHOTO Hamimane K-1.1
TEIJIO3HEPIeTHKE. 4 3 53 Mmarepuana KOHCIIEKTOB o)
. TK-1.2
CriocoOsI TermoooMeHa. (Pazpmen 1 m.6.1 JeKIHH
IMpunoxenue 1)
Hroro no pazneny 3 5,3
2. Pazmen 2. CranuoHapHble
MPOLECCH! TEIUIONPOBOIHOCTH
2.1 OcHOBHBIE IOJIOKEHHS IIpopaboTka
TEOPUH JIEKIIMOHHOTO
Hanuuue
TEIUIONPOBOIHOCTH. 2 4 MaTepHaia KOHCIICKTOB IIK-1.1,
JuddepenunansHoe (Pazmen 2 m 6.1. Ne . TIK-1.2
JIeKLUi
ypaBHEHHE 1-16 Ipunmoxxenue
TEMJIONPOBOJHOCTH. 1).
[IpopaboTka neki.
2.2 Pemenue pop H
MaTepHaa.
U epeHIInaTLHOTO
IToar.otuera o
YPaBHEHHUS Hanuune
nabop. TIK-1.1,
TEIUIONPOBOTHOCTH A 2 8 2 6 KOHCIIEKTOB
o MIPAKTUKYMY. . TIK-1.2
IUIOCKOH cTeHku 1-r0 u JeKIui
(Pazmen 2 m 6.1. Ne
3-Tr0 TpPaHUYHBIX YCIOBUSL. 17-21
ITonsiTue o Temmonepenauve. | 4
IMpunoxenue 1).
2.3 Pemienue IIpopaboTka
nddepeHnnaTbHOro JIEKIIUOHHOTO
Anddepenn 1 Hammane
YpaBHEHHUS MaTepuana. TIK-1.1,
3 2 4 KOHCIIEKTOB
TEIUIONPOBOAHOCTH JUTSE (Pazmen 2 m 6.1. Ne . TK-1.2
o JIeKLUi
MVUTHHIPAIECKOM u 22-24
[IapOBOM CTEHOK. [Mpunoxenue 1).
IIpopaboTka
2.4 Crioco0bI JIEKITUOHHOTO
Hanwuue
MHTEHCU(DUKALINN MaTepHana. [K-1.1,
2 2 6 KOHCIIEKTOB
TEIUIONEPEauHr. (Pazmen2m 6.1. Ne N IK-1.2
JIeKITAi
Opebpenue. 25-36
[punoxenue 1).
Hroro no pazneny 9 8 6 20
3. Pasgen 3. HecranuoHapHbie
MPOIIECCHI TEIMIIONPOBOAHOCTH




ITpopaboTka nexi.

Hanuuue
3.1 Perrenue Marepuaia KOHCIIEKTOB
JTuQdepeHInaIbHOro (Pazmen 3 m 6.1. Ne .
nexnui. Craya TIK-1.1,
YpaBHCHHUS 4 10 20 |1-11 punoxenue
nabopaToOpHBIX TIK-1.2
TEIIONPOBOAHOCTH JUTSE 1). IToar. oryera N
paboT (ycTHBII
TUIACTHHBI 1o jabop.
0TIPOC)
MIPaKTHKYMY.
4
3.2 Pemienue
T PepeHIInaIEHOTO IIpopaboTka
ypaBHEHHS JICKIIUOHHOTO Hammuue
TEIUIONPOBOTHOCTH JUISt 4 9 MaTepHana. KOHCIICKTOB TK-1.1,
CIUIOIIHOTO IWJIMHAPA MpHU (Pazpmen 3 m 6.1. Ne| nexuuii. Pemenue IK-1.2
HECTAI[MOHAPHOM PEXKHUME. 1-13 Ipunoxenue TECTOB.
HarpeB Ten  KOHEYHBIX 1).
pa3MepoB.
HWroro mo pasueny 8 10 29
4. Pasmen 4. KOHBEKTHBHBIH
TEIUIOOOMEH B OJHOPOJHOU
cpene
4.1 Cucrema
ITpopaboTka neKir.
JudhepeHIaIbHbIX Hanuune
" MaTepHaia.
ypaBHEHHH KOHBEKTHBHOTO KOHCIIEKTOB
(Pazmen4 m 6.1. Ne N
TEII000MeHa; NPUMEHEHHE nexnui. Craua TIK-1.1,
4 2 4 |1-20 ITpunosxenue
METOJIOB oxo0us K n1abopaToOpHBIX TIK-1.2
1). IToar. oryera N
H3Y4EHHUIO MIPOLIECCOB pabort (yCTHBIH
1o J1adop.
KOHBEKTHBHOTO DAKTHK 0o11poc)
TEIIoo0MeHa. P yMY:
[MpopaboTka nexi.
42  Temmootmaua  mpu MaTtepuana. Hanmaue
BI')IH CHHOM  © 6T€KaHII/)II/I (Paznen 4 m 6.1. Ne KOHCIICKTOB
YHA 21-25 nex-mui. Crava TIK-1.1,
IUIACTUHBI,  TedueHuu B| 4 6 4 9
IMpunoxenue 1). 1a00paTOPHBIX IK-1.2
KaHaJlaX, 00TeKaHUH TPYObI N
i myuKa Tpy6 Ioxar. oryera no paboT (yCTHBII
nabop. orpoc)
MIPaKTHKYMY
IMpopaboTka nexi.
Marepuana. Hamiane
(Paznen 4 m 6.1. Ne KOHCIICKTOB
26-33 nexuii. Craua TIK-1.1,
4.3 Crobozua KOHBEKIHS 4 2 3 IMpunoxenue 1). 71a00paTOPHBIX IK-1.2
Iloar. oTuera no pabot (yCTHBI
nabop. orpoc).
MIPaKTHKYMY
Hroro no pazaeny 14 8 16
5. Pasmen 5. TemmooOMeH mpu
(ha30BBIX NPEBPAICHUIX
ITpopaboTka
JIEKIUOHHOTO Hamane
5.1 Temrooomen npu MaTepHania. TIK-1.1,
4 4 KOHCIIEKTOB
KOHJCHCAIIUHY Tapa (Pazgem 5 m6.1. Ne eI TIK-1.2
1-4 TIpunoxxenue H
1).
4 I[TpopaboTKa JIeKIL. Hannuue
52  TemnoobMmeHn  mpu Mmarepuana. KOHCIIEKTOB
KAMICHUH  JKUAKOCTH (B (Pazmen Sm 6.1. No|  nekumit. Cnaua
IK-1.1,
HEOTPAaHUYCHHOM 00BbeMe, 4 4 4,15 |5-10 Ilpunoxenne | 1abOpaTOPHBIX K-1.2
B YCIIOBUSIX BBIHYXJIEHHOTO 1). Ioar. oruera pabot (ycTHBIH '
JIBIKEHUSI B TPYOax) 1o 1abop. onpoc). Pemmenne
MIPAKTUKYMY TECTOB.
Wroro no pazaeny 8 4 8,15
6. Pasgen 6. TemnooOmen

N3JIYYCHUEM




IIpopaboTka

JIEKLIIHOHHOTO
Hanuuune
6.1 OcHOBHBIE  3aKOHBI MaTtepuana. TIK-1.1,
2 2 3 KOHCIIEKTOB
TEIUIOBOTO M3ITy4YCHHUS (Pazmen 6 m 6.1. No . TIK-1.2
JeKLUH
1-17 Ilpunoxenue
1).
ITpopaboTka nexi.
MaTtepuana. Hanmaue
6.2 JIyuucThlil TeIIo0OMeH (Pazgen 6 m 6.1. Ne KOHCIIEKTOB
MEXTY TEJIaMH, 2 2 5 4 18-29 nexnuii. Craua TIK-1.1,
pa3aerIeHHBIMU IMpunoxenue 1). 1a60paTOPHBIX IK-1.2
MPO3pavyHoil cpenon Ioxar. oryera mo pabot (ycTHbII
n1abop. 0IIpoc).
MIPAaKTHKYMY
Hroro no pazzpery 4 2 4 7
7. Pazgen 7. TemmooOmen
M3JTy4eHHUEM B TOTJIOMAIONINX H
W3JTYyYAIOIINX Cpesiax
[MpopaboTka nexi. Hannuune
aTepHana. OHCIIEKTO
7.1 TermooOMeH Marepual ROHCTIEKTOB
(Pazmen 7 m 6.1. No|  nekumii. Caua
U3JTy4YeHUEM B TIK-1.1,
2 2 4 3 |1-16 IIlpunoxenue | mabopaTopHBIX
MOTJIOIIAOIINX u . TIK-1.2
1). Ioar. oruera paboT (yCTHBII
M3ITyYaoMUX cperax
o jabop. o1poc).
OPaKTUKYMY Pemienune TecToB.
HWroro no pazaeny 2 2 4 3
8. Paznen 8. MaccooOmeH.
IIpopaboTka
8.1 Amnanorus NpoLeccoB pop
JIEKIIUOHHOTO
Macco- W TemIooOMeHa. Hamimane
Maremarnueckoe 2 2 Matepuana. KOHCIIEKTOB IK-1.1,
(Pazmen 8 m 6.1. Ne . TIK-1.2
oIrcaHue MPOIIECCOB JIeKIUi
1-6 Ipunoxenne
Macco- 1 TeroooMeHa 1)
8.2  uddepenuunansHoe IIpopaboTka
ypaBHEHHE u JIEKIIUOHHOTO Hamane
3aKOHOMEPHOCTH Martepuaa. TIK-1.1,
1 1 2 KOHCIIEKTOB
KOHBEKTHBHOI'O (Pazgenm 8 m6.1. Ne - TIK-1.2
JIeKLUi
MacconepeHoca; 7-14 IlpunoxeHue
MaccooTaada 1).
Wroro no pazneny 3 1 4
Hroro 3a cemectp 51 34 34 192,45 9K3aMeH
9. IpuknamHOi
TEIIOMaccOOOMeH
9.1 TenymonpPOBOIHOCTD TE BrimosaeHne
HEOTPAHWYEHHBIX Pa3MEpPOB 9 9 3amaun Nel Hanuuue TK-1.1,
pu HeCTalMOHAPHOM NPAKTHIECKON | peIeHHOH 3amadn MK-1.2
TEIJIOBOM PEKUME paboThI
9.2 Pacuer TemIOOTHAYH
BbIH JleHHOﬁ KOHBEKIINHU Brmonnenue
yK 3agaun Ne2 Hammane TIK-1.1,
NPYA  JBIKCHUU KHIKOCTH 9 9 . .
. MIPaKTUYECKOW | pelleHHOM 3agauu [K-1.2
BJIOJTb TUTOCKOM
paboTsI
TOBEPXHOCTH
9.3 Pacuer myducroro Bomomene
) i 3amaqn Ne3 Hanmynune IK-1.1,
TemI000MeHa MEXIY ra3oM 9 9 . .
. NPaKTHYECKOH | peleHHOH 3a1a4n IK-1.2
Y TBEPIOil MOBEPXHOCTHIO
paboTHI
Brinonxenue
9.4  TemnoobMeH  mpu
3agaun Ned Hanuune TIK-1.1,
KHUIIEHUH  JKHUAKOCTH B 9 8,9 Ny N
NPaKTHIECKOH | peleHHOH 3a1a4n MK-1.2
TpyOe
paboTHI
Hroro no pazaeny 36 35,9
Hroro 3a cemectp 36 35,9 3a4€T




HTtoro no aucumiuinHe

51

34

70

128,3

OK3aMC€H, 3a4€CT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus Npe1ycMOTPEHHBIX BUAOB y4eOHOH pabOThl PU M3YYEHUU IUCLUIIINHBI
«TemmomaccooOMeH» B KadecTBE O0pa30BATEIbHBIX TEXHOJOTHH HCIONB3YIOTCS — Kak
TPaJULMOHHbIE, TAK U MOJYJIbHO - KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

- aKTUBU3UPOBAHKE MBIIUIEHUS 00y4aroIuxcs;

- opMupoBaHUE UHTEPECA K U3y4aeMOMY MaTepHuaiy;

- pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaromIUXCsl.

B nponecce wusyuenus kypca «TemnomMaccooOMEH» NPUMEHSIOTCA —CIEAYIOLUE
o0pa3oBaTesIbHbIE TEXHOJIOTUU:

1. UndopmanimoHHbIE TEXHOJIOTHH — 00Y4YEHHUE B SJICKTPOHHOI 00pa30BaTeNIbHOM cpejie ¢
LEJBI0 PACHIMPEHMs JOCTyna K 00pa3oBaTelbHBIM pecypcaM, JUlsl 4ero IpH IPOBEACHUU
OTACJIBbHBIX 3aHATAN U OopraHusanuunu CaMOCTOSITCIbHOM pa60TBI CTYACHTOB HCIIOJIB3YIOTCA
3JIEKTPOHHBIE BEPCUU PACUETHOH pabOTHI.

2. PabGota B kOMaH/ie — COBMECTHAasI JICATEIIbHOCTh CTYICHTOB B TPYIINE MPH pacyeTax Ha
IPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HAIPaBJICHHAs Ha pelleHue oOuiel 3agauu myTreM
CJIOKEHMSI PE3YyIbTAaTOB UHIUBUIyaJIbHOM PaOOTHI WIEHOB IPYIIIHL.

3. MexxaucuuiuinHapHoe o0yueHre — UCIoJIb30BaHNe 3HAHUHM U3 pPa3HbIX o0sacTei U ux
IPYNIUPOBKA B KOHTEKCTE pEIIaeMoi 3a/1auH.

6 YueGHO-MeTOoAMYecKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aKoIuXCs
[Ipencrasneno B npunoxxenuu 1.

7 OueHOYHBIE CPeACTBA 1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Cemenos, 1O. I1. OcHoBbl TeruioMaccooOMeHa : yueonoe nocooue / FO.I1. CemeHoB. —
Mocksa : UTHOPA-M, 2021. — 246 c. — (Beicmuee obpasoBanue: bakamaBpuar). — DOI
10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. - Tekcr
anekTpouHbIit. - URL: https://znanium.com/catalog/product/1062001

2. Kynunos, A. A. TermomaccooomeH : yueonoe nocodue / A.A. KynunoB. — Mocksa :
NHOPA-M, 2022. — 375 c¢. — (Breicmee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-009965-1. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1842529

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Munko, K.b. UucnenHnoe pemieHue 3a7ad TUAPOJAHAMUKU W TEMJIOMAaccOOOMeHa !
yuebHoe nocobue / K.b. Munko, I'.I'. SIupkoB. - M. : MOU, 2020. - ISBN 978-5-383-01425-7 -
Tekcr : onektponnsii // OBC "Koucymprant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html

2. [leprorus, B. B. Temomaccooomen : yueObHoe mocodue st By30B / B. B. Jleprorun, B.
@. Bacunnes, B. M. Yisamesa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 240 c. —
ISBN 978-5-8114-8109-5. — Tekcr : snektponHsiii // Jlab : 37€KTpOHHO-OMONIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/171853

3. IlerpoB, A. WU. Texuuueckas tepMoanHamuka u teruionepenaya / A. U. Tletpos. —
Cankr-IlerepOypr : Jlanp, 2022. — 428 c. — ISBN 978-5-8114-9676-1. — Tekcr :
SIIEKTPOHHBIH // Jlaub : 3IIEKTPOHHO-OMOIHOTEUHAS crcTema. — URL:
https://e.lanbook.com/book/230279



https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://e.lanbook.com/book/171853
https://e.lanbook.com/book/230279

4. TexHudeckass TepPMOJAMHAMUKA M Teruionepenaya : yuebHoe nocodue / A. B. Jlenkos, M. T.
Menxko3zepos, /. B. Uepnenko, FO. H. llleBuenko. — Kpacnosipck : Cubl'Y um. akagemuka M. @.
PemernéBa, 2020. — 102 c. — Teker : anextponHbiid // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/165879

B) MeToau4ecKHe YKa3aHUS:

1. MarseeB, C.B. TemmomaccooOMen [DnekTpoHHbIN pecype]: yueOHoe mocodue / C.B.
MatseeB. — PI'BOY BO «MI'TVY um. I'.1. HocoBay, 2019. - Pexxum nocryna:

https://magtu.informsystema.ru/uploader/fileUpload?name=3934.pdf&show=dcatalogues
/1/1530507/3934.pdf&view=true

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue 9
10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Office 2007 |\, 135 o1 17.09.2007 Seccpouno
Professional
7Zip CBOOOJTHO 0ECCPOYHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University
FAR Manager [cBobGoaHO 0ECCPOUHO
Linux Calculate [cBoGogHO 0eccpoyHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HazBsanue kypca CchblIka
ApxuB Hay4HBIX JKYpPHAIIOB
«HanuoHanbHbIH https://archive.neicon.ru/xmlui/

DJICKTPOHHO-HH(OPMAITMOHHEIN
DnekTponHbie pecypcbl oudaunorexku MI'TVY |https://magtu.informsystema.ru/Marc.html?local

um. [.. Hocona e=ru

Poccuiickas I'ocynapcTennas Gubmiorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

®denepanbHoE rOCyJapCTBEHHOE

OromketHoe yupexaenue «Denepanpubii|URL: http://wwwl.fips.ru/

HMHCTUTYT HpOMBIIJ.UICHHOfI

Nudopmannonnas cucrema - EnnHoe okHO
JIOCTYyTa K HHGOOPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axkagemusi Google
(Google Scholar)
Hamnuonanbuas
uHpopMmaronHo-ananmutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii HHJICKC Hay4HOI'O
DneKkTpoHHas 0a3za MePUOTUUECKHIX
u3nanuii East View Information Services,
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/165879
https://magtu.informsystema.ru/uploader/fileUpload?name=3934.pdf&show=dcatalogues/1/1530507/3934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3934.pdf&show=dcatalogues/1/1530507/3934.pdf&view=true
https://archive.neicon.ru/xmlui/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

VY4eOHble ayJUTOPUN I IPOBECHUS 3aHATUI JICKIIMOHHOTO THIIA:

- T0CKa, Mell.

Y4eOHast ayAuTOpHs AJIs POBEICHUS JIA0OPATOPHBIX PaboT:

- nabopaTopus TEIIOMaccooOMeHa:

- KOMIUJIEKC JIAOOpaTOPHBIX YCTAHOBOK I10 U3YUEHUIO ITpoLieccoB Terionepenaun, JIATP;
JIEKTPOIICYH, POTALMOHHBIE HACOCHI.

VY4eOHblE ayAWTOPUHM JUIS TPOBEACHUS NPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
WHIMBHIyJIbHBIX KOHCYJIBTAallUi, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM aTTECTALUH: - JOCKa,
MeJl, KOMIIBIOTEpHBIE KJIACCHl YHUBEPCUTETA.

VYueOHble ayUTOPHH TSI CAMOCTOSTEIBHOM paOOThI 00yJarOIIUXCS:

- mepcoHanbHble KommbloTepbl ¢ naketom MS Office, Beixogom B HHTEpHET U C
JIOCTYIIOM B 3JICKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomemenne i  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKHMBaHHUS — y4eOHOTO
000pyI0BaHUS:

- CTEJUTaXH, CeHPBI U1t XpaHEHUs1 y4eOHOTO 000pYA0BaHUS, HHCTPYMEHTHI IJIsl pEMOHTA
71a060paTOPHOTO 00OPYAOBAHHUS.



[Tpunoxenue 1

6. YueOHO-MeTOAUYECKOE o0ecneYeHre CAaMOCTOSITeIbHOM PadoThI 00y4al0IMXCs

CamocrosTenbHas pabdoTa CTUMYIHMPYET CTYIEHTOB K NpopaboTKe TeM B Ipolecce
MOJTOTOBKHU K JJAOOPATOPHBIM M MPAKTHUYECKUM 3aHATUSAM U IPH BBIIIOJHEHUU KyPCOBOM pabOThI
1 OCYILECTBIIAETCS:

- BO BPEMsI ayAUTOPHBIX IPAKTUUECKUX 3aHATUH;
- [I0J1 KOHTPOJIEM IpenojaBares B (hopMe MIIAHOBBIX KOHCYJIbTAllMi, TBOPUECKUX KOHTAKTOB.

6.1. OneHouyHbIe CpeCTBA IS IPOBEIEHUST TEKYIIEro KOHTPOJIsA

[lepeueHs BOMPOCOB ISl TEKYIIETO KOHTPOJIS

Pasnen 1:

1.

Kaxora POJIb TCILNIOOHECPI€TUKHU B Pa3BUTHU 9KOHOMUKHU CTpaHBI‘.7

2. Kakue ocHOBHBIE 3a71aul Pa3BUTHUS POCCUICKON TEIJI09HEPTETUKU BaM U3BECTHBI?

3. @dusnyeckas CyIIHOCTb IPOLECCOB IEPEHOCA TEIUIOTH TEIJIONPOBOAHOCTBIO,
KOHBEKIMEHN U U3TYYCHUEM.

Paznen 2:

1. CrniocoObl mepeHoca TemoThl, UX OCHOBHBIE 3aKOHOMEpPHOCTH. KakoB MexaHH3M
IpolLecca TEMJIONPOBOJHOCTHU B ra3ax, )KHJIKOCTSAX U TBEPJbIX BellecTBax?

2. [TonsTEe TeMIIEpaTypHOro MOJS.

3. ®duznyeckas CyIIHOCTh IPOLECCa IEPEHOCA TEIIOTHI TEIIONPOBOIHOCTHIO.

4. CdhopmynupyiiTe OCHOBHOH 3aKOH TEIJIONPOBOAHOCTH.

S. [lonsiTHe rpagueHTa TeMIeparypsbl.

6. Yro HazpiBaeTcss KO3(Q(QUIMEHTOM TEIJIONPOBOJHOCTH, €ro pa3MEepHOCTb,
0003HaueHHeE.

7. Kak 3aBucuT k03¢ (HUIMEHT TEMI0NPOBOJHOCTH OT TEMIEepaTypbl?

8. JuddepennnanbHoe ypaBHEHNE TEMIONPOBOIHOCTH.

9. VYcnoBus 0HO3HAYHOCTH JIS1 IPOLIECCOB TEIIONPOBOAHOCTH.

10. B kakux ciydasx TpeOyercs 3aJaHue Ha4alIbHBIX YCIOBHIA?

11.  Kak 3agaroTcs rpaHuuHble ycioBus 1 pona?

12.  Kak 3agaroTcs rpaHUYHBIC YCIOBUS 2 pona?

13.  Kak 3agaroTcs rpaHUuYHBIE YCIOBUS 3 poja.

14.  Kak 3amaroTcst TpaHuuHBIE yCioBHs 4 pona?

15.  Kakoii TernoBoii pexuM Ha3bIBae€TCsl CTAllMOHAPHBIM?

16.  3ammcatp muddepeHnnaIbHoe ypaBHEHUE TEIJIONPOBOJHOCTH JUTSL
CTallMOHAPHOI'0 peKUMa.

17.  3akon Herorona — Puxmana.

18.  Hamucate ¢opmyny ais ONpeAeieHUs TEIUIOBOIO IOTOKAa 4Yepe3 IUIOCKYIO
OJIHOCJIOMHYIO CTEHKY.

19.  Hamnucats popMymy amst onpeaenaeHus TemI0BOro NOToKa MIIOCKOW MHOTOCIIOMHOM
CTEHKH.

20.  KakoB 3aKkOH pacnpeseieHuss TeMIepaTypsl MO TOJIIMHE OJHOCIONHOMN MI0CKOi
CTCHKH TIpU A=CONSt?

21.  Kak ompenensieTcsi TEIUIOBOW IOTOK TPW CTAI[HOHAPHOM TEIUIOBOM DEXHME H
IPaHUYHBIX YCIOBUAX 3 poaa JUIsl INIOCKOW CTEHKN?

22. KakoB 3aKkOH pacmpejieleHHs TeMIepaTypbl IO TOJIIMHE OJHOCIOWHOU
LUIMHIPUYECKON CTEHKU?

23. Pemrenne n.y. 1uist TUIMHAPUYECKON CTEHKH M TPAaHUYHBIX YCJIOBHi | 1 3 TO poaoB.

24.  llepemaua TerIOTH Y€pe3 MHOTOCIOWHYIO HMIIMHAPHUYECKYIO CTEHKY.

25. Uto moHuMaeTcs 1o MpoIeccoM Terionepeaadn?

26.  YpaBHEHHE TEIUIONepelauH.



27.

YeMm oTanyaeTcs TCIUIonepeaadya oT TCHJIOOTI[a‘-II/I?

28.  Yewm ornmuaercs o oT K?

29.  Koaddumnuent rerionepenaqn Jyist I0CKONW CTCHKH.

30. Koadduruent Temnonepeaaun 11 MUIMHAPUYECKON CTEHKH.

31.  Yro mpencraBiseT coO0i BHyTpEHHEE TEIJIOBOE COMPOTUBIICHUE?

32.  3amucaTh BBIpAXEHHE IOJHOTO TEPMUYECKOTO COMPOTUBICHUS JUIS IUIOCKOM
CTEHKH.

33. Mertoapl HHTeHCU(DUKALIMY TETIIOTIepeIavH.

34. ITpu o1 >> 0y kKakoil U3 KOAPPUIMEHTOB TEIUIOOTAAYU CICAYET YBEIUYUTH JUIS
yBenuueHus: ko dunuenTa reronepenayn K?

35.  Ilnockas craipHas CTEHKA C OAHON CTOPOHBI OMBIBAETCS JBIMOBBIMHU T'a3aMH, C
npyroit — Boaoi. C Kakoi CTOPOHBI CIIEAYET BHIIOTHUTH OpeOpeHre CTEHKH, YTOOBI
YBEJIMYUTH TeIuIonepeaauy?

36.  IlpuBectu mpumep TEIIOOOMEHHBIX alapaToB, pa0OTAIOIINX MPU CTALIMOHAPHOM
TETJIOBOM PEXKHUME.

Paznen 3:

1. [ToHsiTHE HECTAIIMOHAPHOTO TEILIOBOTO PEXKHUMA.

2. 3anucath muddepeHnnansHoe ypaBHEHUE TEIIONPOBOJHOCTH TUIS
HECTAIIMOHAPHOT'O PEKUMA.

3. Yro HazbiBaeTCs KOA(D(OUIIMEHTOM TEMIEPaTypOIPOBOIHOCTH, €TO Pa3MEPHOCTH,
o0o3HavYeHHE, PU3HUCECKUN CMBICI.

4. [TonsTre 6e3pa3MepHOi TEMIIEpaTyphl.

5. Yucno buo, ero ¢pu3nyeckuii CMBICII.

6. dopmyna u pusmdeckuii cMbich uncia Oypbe.

7. Cytp rpadoaHaTUTHUECKOTO METO/a pacueTa Ipolecca HarpeBa TEPMHUYECKH
MAaCCHBHBIX Tl (C TIOMOIIHI0 HOMOTPaMM).

8. Kakue Tena Ha3pIBaOTCS TEPMUUECKU MACCUBHBIMU?

9. XapakTep pacrpeaeneHus: TeMrnepaTypbl BHyTPpU TEPMUYECKH MAaCCHBHOTO Tea.

10. Kaxkue Tena Ha3pIBatOTCSI TEPMUUECKH TOHKUMU?

11. IToka3zaTe pacnpeneneHue Temneparypsl BHyTpH TEPMUYECKH TOHKOTO TENA.

12. [IpuHnnn pacyera HarpeBaHus WM OXJIAXKACHHS TeJl KOHEYHBIX Pa3MepOB.

13. Kakue tennmooOMmeHHble anmapaThl paOOTarOT MPU HECTALIMOHAPHOM TEIJIOBOM
pexume?

Paznen 4:

1. B kakux cpenax BO3MOKHA KOHBEKITUS?

2. Kaxkwne BBl KOHBEKTHBHOI'O TEMJI000MEHA BaM U3BECTHBI?

3. Kakwue temnodusndeckue cBOMCTBA JKUIKOCTEH BaM U3BECTHBI?

4. UTo moHUMAETCs MMO/T BA3KOCTHIO )KUIKOCTH, KaKHE€ BU/IBI BI3KOCTH BaM H3BECTHBI?

5. ®DaKTOpHbI, BIUSIONINE HA KOHBEKTUBHBIN TETLNTIOOOMEH.

6. PexXuMBbI IBUKCHHS KUIKOCTH.

7. Kak mporcxoauT nepeHoc TerioTel B JAMHUHAPHOM U TypOYJIEHTHOM OTOKAX?

8. ChopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTUBHOTO TEINIOOOMEHA (TeIJI00TIauH
KOHBEKIIUCH ).

9. Koaddumment temmoormaum, ero ¢GuU3MUECKHH CMBICI, O00O3HAUYCHHE U
pa3mepHOCTh. OT KakuxX (PaKTOpOB OH 3aBUCHUT?

10. [lepeuncnute auddepeHnnanbHble ypaBHEHUSsI KOHBEKTHBHOIO TEINIOOOMEHA.

11. Yem 00ycroBieHa BbIHYKACHHAS! KOHBEKIINSA?

12. Yucna no1o0ust NporieccoB KOHBEKTUBHOTO TEIMNIO0OMEHA, MX (PU3UUECKHUI CMBICI.

13. Omnpeaensiromye 1 onpeaessieMble Yrucia noaoous.

14. Uwucno Peiinonbaca, ero pu3nyeckuii CMBICT.

15. UYro xapakrepusyet uncio Hyccenbra, ero pusnueckuii cMbIciI.



16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
Paznen

1.
2.
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Paznen

oL E

[ToHsTHE TMHAMUYECKOTO IOTPAHUYHOTO CJIOSL.

[ToHsATHE TEMIOBOr0 NOTPAHUYHOIO CIIOSL.

OT 4yero 3aBUCUT COOTHOLIEHUE TOJIIMH JAMHAMUYECKOTO U TEIJIOBOIO
IMOI'PaHUYHBIX CJIOEB?

OOuwmii BU ypaBHEHHS MMOA0OHS, NCIIOIB3YyEMOTO JUISl pacdeTa TEeII00TIauu MpH
BBIHY>KJICHHON KOHBEKLIUU

Kakoe uucno mono0ust XxapakTepu3yeT BBIHYKICHHYIO KOHBEKITUIO?

CtpykTypa MOTPaHUYHOTO CJIOSI MPH BBIHYKJIECHHOM MPOJOJILHOM OOTEKaHUU
IIJIOCKOM IOBEPXHOCTH.

[TokazaTh xapakTep M3MEHEHHUs TEIJIOO0TAa4yH MO JUIMHE MPOJIOJILHO O0TEKaeMOi
IIOBEPXHOCTH.

B kakux ciydasx B ypaBHEHHUE M0a00Ms BBOAUTCS mompaBka (Pry/ Prc)o'25 U 4YTO
OHA YYUTHIBACT?

Oco0OeHHOCTH  TEIIOOTAAuu  KaledbHBIX JKUAKOCTEH TI0 CPaBHEHHUIO C
TEIJIO0TAA4el ra3oB.

Kputnueckoe 3nauenue uncia PeliHonb/ca mpy TeUEHUU KUJKOCTEH B TpyOax.
dusnueckas mpupo/ia MpoLecca TEIIO0TAaYH MPHU CBOOOTHON KOHBEKIIHH.
@DakTophl, BIUSIOUIME HAa WHTEHCHBHOCTh TEIUIOOTAAuYd MpPH CBOOOITHOMU
KOHBEKIIMH.

Kakoe gncno mogo6us xapakrepusyeT CBOOOIHYI0 KOHBEKIINIO?

Kak onpenensiercst pexum IBUKEHUS IpU CBOOOAHON KOHBEKLIUU?

Yucno ['pacroda, ero pusndeckuii CMbICIL.

OOmwmii BU ypaBHEHHS MTOA0OHS, UCIIOIB3yEMOTO JIJIsl pacdeTa TeIIO0TIaud MIPH
CBOOOIHON KOHBEKIIUU.

BnusHue Ha HHTEHCHBHOCTh TEIIOOOMEHA pPAaclONOXKEHUSI IOBEPXHOCTU B
MIPOCTPAHCTBE.

[IpuHuun pacuera nepeHoca TEIJIOTHI YEpe3 Y3KHE IIEU C Yy4€TOM CBOOOJHOU
KOHBEKLIUH.

S:

[Ipu xakux ycloBUsX BO3MOKHA KOHJIEHcAUs napa?

Bunsl xonnencauuu mapa. Ilpu kakom BHe KOHJIEHCALMU Mapa HaOJIIOJAr0TCS
HauOoIbIIKe KOAPUIUEHTHI TEII00TAaun?

[Touemy npu KOHAEHCAIIMM U KUIEHUU BbIIIEe KO3()(OUIUEHTHI TEIIO0TAa4uH, YeM
JUTst 0;THO(A3HOM KUJKOCTH?

B kakoM ciydae mpu KOHAEHCAIMM TMapa Bbllle KOAPGHUIMEHT TEMI00TIauu: Ha
TOPU30HTAJILHOM WUJIM BEPTUKAIBHOU TpyOe?

Kaxue pexxumbl KUIIeHUsI BaM U3BECTHBI?

[TonsiTHE O KPUBOM KUIIECHHUS.

Kpusuce! kunenus 1 poga, 4em oHU BBI3BaHbI?

Kpu3zucel kunenus 2 poaa, 4eM OHU BbI3BaHbI?

KakoBa cTpykTypa MoTOKa Ipy KUMEHUH KHUJIKOCTU B BEPTUKAIBHBIX TpyOax?
[Ipn kakoMm pexume KUIEeHUs BbIlIe KO3(PPHUIMEHTHI TEII00TAaYH: MIIEHOYHOM
WM ITY3bIPbKOBOM?

6:

®dusnygeckas CylHOCTh MPOIIecca TEIJIOBOTO U3TyUCHHUS.

JlaiiTe onpeseneHue morIomaTeIbHOl CIOCOOHOCTH M CTENEHU YePHOTHI.

JaiiTe onpeneneHre CneKTpaabHOW HHTEHCUBHOCTH U3JTYYEHUS.

[ToHsiTHE COOCTBEHHOTO H3ITYYCHHUS.

[TonsiTre oTpaXkaTeabHON CIIOCOOHOCTH Tea.

CBsi3b  MeXAy TMOIJIOMIATENIbHOM, OTPa)KaTeIbHOM W MPOMYyCKaTeIbHOU
CIOCOOHOCTBIO Tea.



7. [Tonatue >¢p(HeKTUBHOrO TEMJIOBOTO H3Iy4eHHS. YeM OHO OTJIMYaeTcss OT
COOCTBEHHOTO M3Ty4eHUs?

8. [TonsATHE PE3yABTUPYIOLIETO U3TYyYCHHUS.

9. Uemy paBeH kod(huIMEHT wu3IydeHUs aOCOMOTHO dYepHoro Tema? Yto OH
BBIpAXKaeT?

10.  Kakue noBepxHOCTH SABJISOTCS abcomoTHO O6enbiMu? Kakue - 3epkaabHbIMU?

11.  Kakue Tesna MOKHO CUUTATh CEPhIMU?

12.  Yro Takoe ko3 purueHT u3nydeHus?

13.  3akon [Inanka.

14, Chopmymupyitite 3akoH Credana-bonpiiMana (OCHOBHOH 3aKOH TETUIOBOTO
U3JIy4eHus).

15. ChopmynupyiiTe 3aKkoH cMmemieHust Buna.

16.  3akon Kupxroda.

17.  3akon Jlambepra.

18.  TemnooOMeH H3ITydeHHEM MEXIY "TEIOM U 000JI0UKOM".

19. TemnooOMeH U3Ty4eHHEM B CUCTEME Tl C IKPaHaAMH.

20.  Jlns 4ero HyXHBI 9KpaHbl M KAKUMH CBOMCTBaMH OHH JTOJDKHBI 001a1aTh?

21.  TennooOMeH U3JIy4€HHUEM B CUCTEME MTPOU3BOJIBHO PACTIONOKEHHBIX TEIl.

22.  YrnoBble KOX(PPUIHEHTH U3ITYICHUSI.

23.  lloHATue B3aMMHOUN MOBEPXHOCTH U3JIyUCHUS.

24, I'eomeTpryeckue cBOKWCTBA JIYYHCTBIX IIOTOKOB.

25. CBOMCTBO B3aUMHOCTH.

26.  CBOWMCTBO 3aMBIKAEMOCTH.

27.  CBOHCTBO HEBOTHYTOCTH

28.  CBOWMCTBO COBMEIIAEMOCTH.

29. CBOICTBO 3aTEHIEMOCTH.

Paznen 7:

1. YpaBHEHHE NEPEHOCA JIYYUCTON SHEPIUU B MOTJIOMIAOIIEH CpeIe.

2. VYpaBHeHHE MepeHoca JIyduCTON SHEPTUH B MOTJIOIIAOLIE - U3JIydarollel cpese.

3. Orntryeckas TONIIUHA CPEIBI.

4. [TornomarenpHas CIOCOOHOCTH Ta3a.

5. 3akon byrepa.

6. Yucno byrepa.

1. Koaddunument ocnabiaenus cpeasl.

8. Oco6eHHOCTH U3ITy4eHUs ra30B U MapoB.

9. Kaxkue ra3pl cnocoOHBI M3Ty4aTh U MOTJIOMATE JTYYUCTYIO SHEPTUIO?

10. Kakwue razpl MOXXHO CUHTATh MPO3PAYHBIMU JJIsI TETNIOBBIX JTydeit?

11. CreneHb 4epHOTHI rasa, ee onpe/esIeHue.

12. Vcnonb30BaHne HOMOTpaMM IS OTIPE/IETICHUS CTETIEHN YEPHOTHI ra30B.

13. OT yero 3aBUCUT CTENEHb YEPHOTHI ra3a.

14. JIyducTblil TEII000MeH MEXTy I'a30BOM Cpeioi M MOBEPXHOCTHIO TBEPJOTO Tea.

15. CrnoxHblii TeroooMeH. Yncna pagnaliioHHOTO TT0100uSI.

16. Uucno Crapka.

Paznen 8:

1. AHaJIOTHs MPOIECCOB TEIII00OMEHA M MaCCOOOMEHa.

2. [Tonsatue muddy3un, ee XapaKTePUCTHKH.

3. Konuentpanunonnas nud¢ysus, ee 3akoHoOMepHOCTH. 3akoH Duka.

4. Koappuuuent nuddysuu.

5. [Tonsitue Tepmoanddysuu.

6. [TonsTue 6apoauddysuu.

1. OcHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOTO MacCoIepeHoca.



o

YpaBHEHHE MACCOOTIAYH.

9. OcCHOBHBIE ~ 3aKOHOMEPHOCTHM  KOHBEKTHBHOW  muddy3uu  (MOJISIpHOTO
MacconepeHoca).

10. MaccooTnaya Ha TpaHHUIIE TTOBEPXHOCTh — OKPYXKAIOIIasi Cpea.

11. Juddy3noHHBIH MOTPaHUYHBINA CIIOH.

12. Huddysnonnoe uncio Hyccenbra.

13. Yucna u ypaBHEHUS OA0OUS I MacCOIepeHoca.

14. KoHBekTHBHAasE MaccooTJaya TMPH  BBIHY)XKIECHHOM OOTEKaHHWU  IIOCKOM
MIOBEPXHOCTH.

Hepeqenb BOITPOCOB-TECTOB JIfl TEKYIIEI0 KOHTPOJIH

TecTsl no pa3aenam 1-3:
1. B kakux equHUIIAX U3MEPSIETCS KOJIMYECTBO TEIIOTHI?
1. °C;
2. Kr/M;
3. JIx;
4. H/™m
2. IToaHBIM TEIIOBBIM OTOKOM Ha3bIBAETCsI KOJIMUYECTBO TEILUIOTHI, IPOXOAILEH uepes:
1. EaunHuunyo miomajas NOBEPXHOCTH B €IMHUILY BPEMEHU;
2. TlomHyro NOBEPXHOCTb B €IMHUILY BPEMEHH;
3. TIpou3BONBHYIO MOBEPXHOCTH 32 HEKOTOPBIA MPOMEKYTOK BPEMEHH;
4. EavHUYHYIO IJI0LIa/(b IOBEPXHOCTH 3@ HEKOTOPBII IPOMEXYTOK BPEMEHHU.
3. Tem1onpoBOIHOCTH — 3TO:
1. IlepeHoc TemnaoThl B pe3yibTaTe MEPEMEIICHUS WINM IepeMelIMBaHus HEpaBHOMEPHO
HarpeThIX KUJIKOCTEH UJIU ra3oB;
2. Ilponecc mpeoOpazoBaHMsl BHYTPEHHEH SHEPIrUU Tejla B SHEPTUI0 3JIEKTPOMArHUTHBIX
BOJIH;
3. [Tlornomenue sHepruu U3Iy4eHUs APYTUM TEJIOM;
4. MonexynspHblii CIOCO0 MepeHoca TETIOTHI.

4. Yro 0003HaUaLT 3HAK « - » B hopmyIe 3akoHa Dypre g=—gray
1. Ilepenaua TemnaoThl OT MEHbILIEN TEMIEPATYPhl K OOJIbIIEH;
2. HecoBmasenue HampaBlieHHs TEIUIOBOTO IOTOKAa C  HANpaBJI€HUEM  BEKTOpa
TEMIEPATYPHOT'O IPa/INEHTA;
3. Ilepenaua oT OHOM M30TEPMBI K APYTOM;
4. HanpaneHue TEMI0BOro NOTOKa.
5. TennonpoBOJHOCTh KaKUX MaTepHaIoB HauOOIbIIAs?
1. Mertanos;
2. Ta3oB;
3. TBepasIX TeJ - AUIIEKTPHKOB;
4. Kunaxocreil.
6. OT KaKuX mapaMeTpoB 3aBUCUT KOAPPUIIUEHT TEIIONPOBOAHOCTHU?
1. Ot Buaa ABMKEHUS KUIKOCTH;
2. Ot Temnepatypbl 1 (GU3UYECKUX CBOWCTB BEIICCTB;
3. Ot Macchl U IIIOIIAaId TOBEPXHOCTH TEJNa;
4. Ot KOIU4YeCTBa MOABEIEHHON TEIUIOTHI.
7. Kakoe u3 NpUBEIEHHBIX BBIPAXKEHUI XapaKTepU3yeT CTAlMOHAPHYIO TEMJIONPOBOJHOCTh?

ot
—#0.
1. o7 :
ot
—>0
2. or '
3 ﬂ<0



ot
4. —_— =
or
8. Kakoe u3 ypaBHEHHE IUIOTHOCTH TEIIOBOI'O IIOTOKA COOTBETCTBYET IEPEHOCY TEILIOTHI
TETIONPOBOAHOCTBIO YepPe3 OAHOCIONHYIO IIOCKYIO CTEHKY:

0

S
— | .
1. S b
2, a—Ara.
3. O=at,—t .
A
—
4. = L4
9. ITo kakoMy U3 ypaBHEHUI PACCYUTHIBACTCS TEILIONEpEaaya 4epe3 CTCHKY?
Az, —Z
R TS
>
, o=
2
s L1 &5 1
g A <«

10. Yka3arp, KakoMy WHTEpBaITy 3HAYCHHUI KOI(DPUIHEHTa A COOTBETCTBYET TEIIONPOBOIHOCTh
cTajneu.

1. 20-50Brt/(mT1p)

2. 0,07—-4Bt/(Mmrp)

3. 0,007 -0,07 Br/(mTp)
11. B kakux eauHunax usmepsaercs KO3 UIUEHT TeIIONPOBOIHOCTH?

Bm
1. e
Bm
2. 2 (),
M~ epa
Bm
3. M-2pao’
4, Bm,

12. Ykaxure, Kakoe U3 BeIpakeHHUH sABIseTca AuddepeHnanbHbpIM ypaBHEHHEM
TEIUIONPOBOJHOCTH:

dt
-2
1. d dr
ot
2 0.
2. or X
3 gzaﬁt-
" or ’
0t
4, yzo

13. Yro xapaktepusyeT Kod(pPUIMeHT TeMnepaTyponpoBOIHOCTH:
1. Tlepenauy TEIIOTHI OT OAHOM KHUIKOCTH K APYTOA;
2. OTHOIICHHWEe CIIOCOOHOCTH Tejia MPOBOIUTH TEILIOTY K CIIOCOOHOCTH aKKyMYJIMPOBATh €¢;
3. Tlepemauy TemnaoThl HAa TpaHUIIE pa3jiena Cpes,
4. CrnocoOHOCTh nepeaBaTh TEIIOTY Yepe3 CTEHKY



14. Kak 3aaroTcsi rpaHUYHbIE YCIIOBHS IIEPBOTO poJa:
1. 3apmaercs TemnepaTypa Ha rpaHHIIe KOHTAKTa JABYX TeJ;
2. 3amaercs TemIeparypa Ha MOBEPXHOCTH Teja KakK (YHKIUS KOOPAMHAT U BPEMEHU;
3. 3agaercs TEIIOBOM MOTOK, Kak (PYHKIMS KOOpAUHAT U BPEMEHH,
4. 3anmaercs TemIeparypa OKpy>Karolieil cpe/ibl.
15. Koaduuuent ternonepesaun XxapakTepru3yeT HHTEHCUBHOCTD MEPeIauy TEIIOTHI:
1. Ot oaHOM XUJIKOCTH K IPYTOM;
2. BuyTpu TBEpABIX CTEHOK;
3. OT oHOM XHUIIKOCTH K JAPYTOi Yepe3 pa3aeIUuTeIbHYI0 CTEHKY;
4. OT KUAKOCTEH K TBEPABIM CTEHKAM.
16. ITo kakoMy 3aKOHY pacHnpeesieTcss TeMIiepaTypa B IHIMHIPUIECKOM CTEHKE:
1. Tlo nuneliHoMYy;
2. Tlo mapabore;
3. Ilo norapudmuveckomy;
4. Tlo runepbore.
17. Yucno @ypsbe onpenenser:
1. PexuM JBVKEHUS KHUIKOCTH;
2. Tepmuueckyro MacCUBHOCTb Te,;
3. bespazmepHoe Bpems HarpeBa;
4. dusnueckue napameTpsl BEUIeCTBa.
18. IIpu Kakux 3HAYCHHSIX ynciaa bruo Teno sSBiIseTcs TepMUIECKA TOHKUM:

. Bi—>0.
2. Bi—>o.
3. Bi<0;
4. Bi=25

TecTsl Mo pa3aenam 4-5.

1. ITpouecc TenaooTAauy - 3T0:
1. TlepeHoc TemaOTHI B ABMXKYLIEHCS Cpezie MOJIIPHBIMU 00bEMaMu;
2. Ilepemava TEmIOTHI Yepe3 CTEHKY;
3. Ilepenaua TenaoThl B ABMXKYILIEHCS cpelie MOJIIPHBIMU 00bEMaMu;
4. Tlepenaua TEIIOTH HAa TPaHUIIEC pa3Jieia Cpel a — TBEPIOE TEIO.

2. PazamepHOCTh K03(pPULIMEHTA TETIOOTAAUH:

Bm
L Mzzpa();
Bm
2. e
Bm
3. M-2pad’
Bm
4. T

3. CB0OO/1HAST KOHBEKIIUS - 3TO EPEHOC TEIIOTHI IPH:
1. JIBW>KEHHH KHJIKOCTH OT OJTHOTO TeJja K JIPYroMy;
2. JIBMDKEHUU KUJIKOCTH O] JCHCTBUEM HarHeTaTes;
3. JIBWKEHWU Ta30B, BEI3BAHHOM BETPOM;
4. JIBW)KEHUU >KUIKOCTH TOJ[ NEHCTBHEM PA3HOCTH IJIOTHOCTEW, BBI3BAHHOW Pa3HOCTHIO
TEMIIEPATYP.
4. Yucnma mogoous — 3To:
1. Kowmriekc BenMYuH, UMEIOIUX Ty OAMHAKOBYIO Pa3MEPHOCTh;
2. Kowmmnekc Ternopu3nuecKkux BETUIHH CPEIbI;
3. Benuuunsl, onpeAensome TeOMeTPUISCKOE MOI00HE MPOIIECCOB;



4. be3pazMepHble KOMIUIEKCHI, COCTaBIEHHBIC U3 Pa3MEPHBIX Pa3HOPOIHBIX BETHUUMH.
5. Kakoe unciio mogoous ABJISIETCS OMPEAC/IIEMBIM IPH pacueTax KOHBEKTHBHOTO TEIIO0OMeHa?
1. Pr :

3. Re.
4, Gr,

6. Kakum ypaBHeHUEM 10100Ms XapaKTepU3yeTCs BEIHYK/ICHHAS KOHBEKITUS?
1. Nef GP I
2 NeEf Rﬂl;
3. Nef F&1
4. Ne=fi B,PI
7. Kaxoe u3 ypaBHeHH (B 0011IeM BH/JIE) UCTIOJIB3YETCS IS pacueTa KodpPpuiueHTa Termao0T1aun
MIpU CBOOOTHOM KOHBEKIIHH?
1. Nu=c(Gr Prn)"
2. Nu=cRe"Pr"
3. Nu=c (RePr)"(Gr Pr)"
8. Uucno nonobus [Ipanatiis onpenenser:
1. PexuM JABMIKCHHS KHIKOCTH;
2. ®usuveckue CBOMCTBA CPEIbL;
3. OrTHOUIeHNE OIBEMHBIX CHII K CHJIaM BSI3KOCTH
4. TemmnepatypHblii KO3PGUIIUEHT 0OBEMHOTO PACIIHPEHUS
9. Kakue ypaBHEHHS HCIIONB3YIOTCS Ha MPAKTHKE IS PACYETOB MPOLIECCOB TETIOOTAAYH:
1. JuddepeHumanbHbie
2. AHanuTHYECKHE
3. Craructuueckue
4. VYpaBHeHus nojaoous.

10. Kakue 3HaueHus Re cooTBETCTBYIOT TYpOyJIEHTHOMY PEKUMY JIBUKEHUS )KUIKOCTH B TpyOax:
1. Re>130.

Re<930.
Re>103C(
Re>230
KaKoW mapbl KO3(QQUIIMEHTOB COBMAIal0T Pa3MEPHOCTH:
B
k,A.
ao,k.
Bk
12. KoHBeKIus - 3TO MPOLIEeCC MEPEHOCa TEIIIOTHI 3a CUET:
1. Coynapenust MOeKy rasa;
2. Juddy3uu cBOOOIHBIX IEKTPOHOB B YMCTHIX METAIJIaxX;

3. Konebanwmii aTOMOB B y3J1aX KPUCTAJUIMYECKON PEIIETKH TET;
4. TlepemerieHus 1 MepeMelIMBaHNs HEPABHOMEPHO HAarpeThIX 00BEMOB JKUKOCTH (ra3a).

11.

P WP g0

13. Yucno PeiiHonb ica onpenenseTcs mo popMmyiie

| Re="¢ 2 Re="" 3. Re=
y7; 1%
14. Ilpu xoHAeHCcauy napa:
1. Tennota moriomaercs;
2. TennoTta MOXET U MOTJIOMIATHCS, U BBIIEIATHCS;
3. Temuora He MOTIOMIACTCS U HE BBIICISIETCS;

4, Re=

SIES

v
W



4, Temnora BEIOEIAETCS.

TecTsl Mo pa3aesnam 6-8.
1. TeryioBO€ M3JTyu€HHUE — ITO MPOLIECC EPEHOCA TEIUIOTHI 32 CYET:
1. KonebaHuii aTOMOB B KPUCTAJUTMUECKOHN PEIIETKE M3ITYJAIOIIETO TENA;
2. CoypapeHus MOJIEKYII ra3a;
3. Ilepemernienus 00bEMOB KUAKOCTH UIIH ra3a;
4. TlpeoOpa3zoBaHusi BHyTPEHHEH SHEPTUHU TEJ B SHEPTHUIO JIEKTPOMATHUTHOTO U3ITyYEHUSI.

2. Kakoii Bun usznydeHnus o01a1aeT TEIJIOBBIMA CBOMCTBAMMU:
1. KocMmuueckoe;
2. WudpakpacHoe;
3. Bumgumoe;
4. PeHTreHOBCKOE

3. Kakoe 3HayeHre MOTI0OMaTeIbHON CIIOCOOHOCTH UMEET aOCOMOTHO YEPHOE TEJIO:
1. A<1;

2 A=0 :
4 A>1
4. PazmepHOCTh KO3 uLIMeHTa N3ITydeHUs ADCOITIOTHO YEPHOTO Tea:
1. Bﬂ/mfepd;
2. B nird K* :
3. Biﬁwepc‘z‘;
4. Horrl K
5. Kakoii 13 npuBeICHHBIX 3aKOHOB IPUMEHSIETCS ISl PACYETOB TEII00OMEHA U3TydeHUEM?
o
L g=—aA-

2. =K.~ )

I 4
g=¢c-C,(—
3 O(100)

4. q - K(tofcl _t.?ic2)
6. Kakue ra3pl 0051ajatoT U3,1y4aTeabHON U MOTIOMATEIbHOW ClTIOCOOHOCThIO?

1. He, Ar, Ne

2. Nz, Oz, H2

3. H,O, CO,; SO,
4. Co, Cu, Fe/

7. IIMOTHOCTB MMOTOKA MAcChl ONPEAEIIAETCS:

3akoHoMm Drka

3akoHoM Dypbe

3akoHoMm HrerotoHa-Pruxmana
3akoHoM Credana-bonbimana.

NS

8. Koadpunuenr D B ypaBHeHHHn Puka 310:



KoadduimeHT TemaonpoBoaHOCTH;
KoaddumumenT Termmoornauu;
KoaddurmenT remnonepenayn;
Koaddurmument nuddysun.

NS

9. I[lorpaHnuHBbI# CJIOH B TEOPUH MacCOOMEHA HA3bIBACTCS:

I'maponuHaMuyecCKUM;
Juddy3noHHbIM;
TennoBeIM;

CrnoeM conpoTHUBIIEHUS.

NS

10. Muddysuonnsriii repmospdext 3to:

MoneKyJapHbIiA IEPEHOC TETUIOTHI;
MonexynspHsiii U y3nOHHBIN TEPEHOC TEIIOTHI;
MonspHbIi IEPEHOC TEILIOTHI;
MonsipHo-au¢dy3MOHHBIN TEPEHOC TEIUIOTHI.

NS

[IpakTuyeckas paboTa BBINONHAETCS OOYUYarOIIMMCS CaMOCTOSITEIbHO IO/ PYKOBOACTBOM
npenoasarens. [Ipy BeImoHEHHH IPAaKTHIECKO paboThI 00yUYaIOIIMIACS TOJDKEH TOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MAaTEpUAIOM U JPYTUMH JUTEPATYpPHBIMH MCTOYHHMKAMH, a
TaKXKe BO3MOXXHOCTh CHCTEMAaTH3UPOBaTh W aHAIM3UPOBATh (PAKTHYECKHA MaTtepual u
CaMOCTOSITEJIbHO TBOPYECKH €0 OCMBICIIMBATD.

B nauane u3yueHHs IUCHMIUIMHBI MpPENOJABATENb IpeniaracT oO0y4yarolMMCs Ha BBIOOD
HepevyeHb TeM MpakTHueckux pador. OOyuaromuiics caMOCTOSATENIBHO BHIOUpAET TEMY pabOThlI.
CoBnazieHue JaHHBIX K TMPAKTHUYECKUM pPadOTaM y CTYACHTOB OJHOW y4eOHOW Tpymnmbl He
JIOITYCKaeTCsl.

W CKITIOYNTENBHO BaXKHBIM SIBJISIETCS HMCIOJIb30BaHUE HH(OPMALMOHHBIX HCTOYHUKOB, a
UMEHHO cuUCTeMbl «MHTEepHET», YTO JaCT BO3MOKHOCTh 00yJaromumMcs 6ojiee OIHO U3JI0XKUTh
MaTepuai 1o BEIOpaHHON UM TEME.

B nmnpouecce pacdyera mpakTHuecKoid pabOThl OOydaroluiics JOoKeH pa3o0paThCcs B
TEOPETUYECKHUX BOIIPOCaX U30paHHON TEMBbI, CAMOCTOSTENBHO TPOAHAIU3UPOBATh IPAKTHUECKUN
MatepHal, pa3o0paTs 1 000CHOBATh MPAKTHUECKHUE MTPETIOKEHUS.

[IpenogaBarens, MpoBepUB padOTy, MOXKET BO3BPATUTh €€ ISl JTOpabOTKH BMECTE C
NUCbMEHHBIMU 3aMeyaHusMU. OOydaromuiicst JOKEH YCTPaHWUTh MOJTyYEHHbIE 3aMEyaHHs B
YCTaHOBJIEHHBIN CPOK, MOCJIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCS.

[TpuMepHBIii epeueHb TeM MpaKTHYECKUX padoT U MpUMEp 3aJaHus MPeACTaBIeHbI B pa3jaene 7
«O11eHOYHbIE CpeACTBa IS POBEACHUS TPOMEKYTOUHOMN aTTeCTallum.



[Ipunoxxenue 2

7 OueHoYHbIE CPeCTBA NMPOBEACHUS IPOMEKYTOUHOM aTTecTanum (IK3aMeHa)

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

Koo
uHoukamopa

Hnouxamop
00CMUIICEHUS
KoMnemeHyuu

Oyenounvie cpeocmaa

npoMsbinuieHHbIX TIC

[MK-1 — CriocodeH y4acTBOBATH B OlleHKE TEXHUYECKOT0 COCTOSIHHS, MOJEePKAHNSA U BOCCTAHOBJIEHUS PA00TOCNOCOOHOCTH TEMJIOMEXaHHYECKOro 000py/10BaHUsA

IIK-1.1

TEXHUYECKHUX
pelIeHuit
HaTPaBJICHHBIX
MOBBIIIICHUE

3¢ (HEeKTUBHOCTH
paboThI
TETIOMEXaHHYECKOT
0 000py/I0BaHUS

OneHuBaeT ypoBeHb

Ha

IIpumepnvie membl npakmuyeckux 3a0anuii
1. 3AZIAYA. OKOHHBIN CTEKJIOMAKET COCTOUT M3 TPEX CIOEB CTEKJIA TOJIIMHON M0 4 MM Kaxablid. Mexmy|
CTEKJIaMH HaXOJIATCsI CIIOM CYXOT0 HETOABMKHOIO Bo3ayxa TonuuHoi 10 mm. Ilnomaap noBepxHocTy okHa 3
M2. PasHocT TeMIepaTyp Ha BHEIIHUX OBEPXHOCTAX cTekoa 30 °c. Onpenenuts NOTEPH TEIJIOTHI YEPE3 OKHO,
ecii Kod(pUIIUEHTHI TETIONPOBOAHOCTH CcTeKNa Acr = 0,74 BT/M K, Bo3ayxa Agesy; = 2,45 102 Br/ MK.
2. 3AJIAYA. OmpenenuTh MIOTHOCTh TEIJIOBOTO TMOTOKa (q, BT/MZ) B IIPOLIECCE TEIUIONEPENaun OT|
JBIMOBBIX Ta30B K KMIISILEH MapoOBOASHOW CMECH Yepe3 CTalbHYIO CTEHKY TonuHou & = 8 mm. Temnepatypa
rasos t; = 1000 °C, Temmeparypa cmecu t; = 200 °C. Kos(puumeHT TemmooT/a4u oT ra3o K CTeHKe oy = 40
Br/M*K, ot cTeHKH K napoBostHOU cMecH o = 4000 Br/M?K, KOA(PUITUEHT TETIONPOBOTHOCTH CTEHKH A = 40)
B1/MK. Paccuntars Takxe TemnepaTypbl CTEHKU € 00eUX CTOPOH 1ty U teo.
3. 3AJJAYA: Kakyro TONIMHY J0JDKHA MUMETh M30JLUA, €CIM €€ HAJIO0KHTh Ha IUIOCKYIO CTaJIbHYIO
CTeHKY ToaumHoii 20 MM, dYTOOBI Koadduuument
TEIUIONPOBOAHOCTH cTaimu Ay = 40 Bt/mM K, a marepuana mzonmsuuu A, = 0,125 Br/m K, xoaddunumenT
TEIJIO0T/IaYM C OJJHOM CTOPOHBI CTEHKH a1 = 500 Br/m* K, ac JIpyroit o = 80 Br/™m* K.
4. 3AJAYA. Tlo uyrynHomy TtpyOompoBoay auamerpom Oz = 50 mm, d; = 44 MM JABWXKeETCS map ¢
Temmneparypoi 315 oc, Koaddumnuent temmoornaun ot mapa k Tpyoe a; =120 Br/m® K. Temmnepatypa
OKpy»Katromero Bozayxa 20 oC, Kod(uimeHT TerooTnauu oy = 12 Br/m? ‘K. Haiftu Temnossie MOTEPH, €CIIN
TpyOOIIPOBOJ H30JIMPOBAH CII0EM MeHOmAaMOTa 6 = 50 MM. A nenomamora= 0,3 BT/M K, X uyryua = 90 B1/M K.
5. 3ATAYA. It yMEHbBIIIEHUS TOTEPh TEIJIOTHI OT MApONPoOBoOAa uaMeTpoM Oy = 25 MM mpeararoTcs

TCIUIOBBIC IMOTCPU YMCHBIIWJIMCH B OBa pasa.




Hnouxamop

Koo
docmudiceHus Oyernounvie cpedcmea
uHoukamopa

KOMAnemenyuu
M30JIAMOHHBIE Matepuanbl: acoect A = 0,151 Br/MK, creknoBata A = 0,047 Br/MK. Kakoit marepuan
nesecoo0pa3Hee NPUHATH B KAU€CTBE M30JISAIIUH, €CJIU KOO PHUITMEHT TEIJIO0TIa4H K OKPYKaIOIIIEH cpene oy = 8
Br/M*K.

IK-1.2 [IpoBogutr yuer wu Ipumepovr mem npakmuyeckoii pabomol

aHaImn3
TEXHUKO-3KOHOMHUYE
CKMX  IOKa3aTeJe
paboThl
TEIUIOMEXaHHYECKOT

0 000py/I0BaHUS

1. HecraunonapHas TE€II0npOBOAHOCTb;
2. KoHBEKTHBHBIH TEIIIO0OMEH IPU BBIHYKACHHOM IIPOAOJIBHOM 00TEKaHUH IIOCKONW MOBEPXHOCTH;
3. TermooOMeH U3TydyeHHEM MEKIY Ta30M U TBEPIOH MOBEPXHOCTHIO;
4. TensmooOMeH NP KUIIEHUU JKUAKOCTH.
[TPUMEP 3AJIAHUS 110 TEME IIPAKTUYECKOM PABOTHI:
Baoaua 1. Hecmayuonapuas mennonpogoonocmso

Merannnueckas 3arotroBka, umeromias popmy miacTUHb! (IMJIMHAPA) HEOTPAHUUYEHHOM JUIMHBI, TOJIIIMHON 20
(uu [uameTpom 2r,), ¢ HauajabHOW TeMIeparypoil t,, HarpeBaercs B Ieuu, TemrepaTypa KOTOpoi 1y moaepKuBaeTcs
[OCTOSTHHOM, JI0 KOHEUHOU TEMIIEPATYPhI [0 OCH 3ar0TOBKH 1y, " . CUnTast JJIMHY 3arOTOBKH GOJIBIION 1O CPABHEHUIO ¢

TOJIIIMHON (MJTM TUaMETPOM ), OTIPENIENIUTh:

1) Bpemst HarpeBaHus 3aroTOBKHU J0 33JJaHHOW KOHEYHOUH TeMIepaTyphl;
2) TemmepaTypsl Ha OCH W TIOBEPXHOCTH 3arOoTOBKM JJIs pPAa3IMYHBIX MOMEHTOB BpeMeHHU (C
UCIIONIb30BaHNEM HOMOTpamM bynpuna);
3) Pacnipenenenre TemrepaTypsl IO TOJIIWHE 3aroTOBKH I YETHIpEX MOMEHTOB BpeMeHHU (C
MCIIOJIb30BaHUEM aHAIUTHYECKHUX (HOpMYyI);
4) KOJIHYecTBO TEMIOTHI, MOBEICHHOE K TENY B TEYSHHE BCETO IIEPHOA HArpeBaHms (Ha 1 M? TOBEPXHOCTH
TUTACTHUHBI WK Ha | M JUTHHBI ATAHAPA);
5) ITo pe3ynbraram pacdeToB m.2 U 1.3 MOCTPOUTH TPAPHUKH.
Baoaua 2. Konsexmuenviti  mennooomern npu  GblHYHCOEHHOM  NPOOOIbHOM — OOMEKAHUU  NI0CKOU
nosepxHocmu

[Tnockas riactuHa amuHOM | M oOTekaercss MPOAOIBHBIM TOTOKOM JKHAKOCTH (Ta3a) CO CKOPOCTBIO Mo M/C.




Koo
uHoukamopa

Hnouxamop
00CMUdICEHUS
KoMNnemeHyuu

Oyenounvie cpedcmaa

TeMepaTypa HabEraoIIero MOToKa ty °C. 3a1aHa TeMIepaTypa MOBEPXHOCTH MIACTHHBI {c=CONSt .

HaiiTu:
5. KPUTUYECKYIO KOOPIHUHATY Xy, TOUKH IIEPEX0/A JJAMHUHAPHOTO IIOIPAHUYHOTO CJI0Sl B TYpOYJICHTHBIN;
6. TOJIIIMHBI JTMHAMUYECKOTO O M TEIUIOBOTO K IOTPAaHWYHBIX CJIOEB HA PA3JIMYHBIX PACCTOSHUAX OT
nepeaHeil KPOMKH TIJIaCTUHBI,
7. 3HAYEHUSI MECTHBIX KOA(P(PHUITUESHTOB TEIUIOOTIAYH Oy HAa PA3IMYHBIX PACCTOSHHUSX OT TIEPEIHEH KPOMKH
IUIACTHHBI;
8. cpenHue K03(pPUIMEHTHI TeII00TAaYr & Ui y4aCcTKOB C pa3IMYHBIMU PEKUMAMHU TEUCHUS.

9. IMoctpouts rpaduku 6=f(X), k=Ff(x), o=Ff(x).

3aoaua 3. Tennoobmen uznyuenuem mexncoy eazom u meepoou HOepXHOCMbIO
JIbIMOBBIE Ta3bl 33JaHHOTO COCTaBa JBHXYTCS B razoxone cedeHueM A x B. OOmee nasnenue razo 98,1 klla.
Temneparypa ra3oB Ha BXojie B ra3oxo/ t,”  u Ha Beixoje t;”. CpenHss TemMreparypa moBepXHOCTH razoxoja fe.

Borancinrs:
5. IUIOTHOCTHh TEIUIOBOTO TOTOKA, OOYCIOBJICHHOTO H3IIyYEHHEM OT IBIMOBBIX Ta30B K IOBEPXHOCTH
ra3oxona;
6. YCIIOBHBIM KOA((HUIMEHT TEIUIO0TAAYN U3ITy4YECHHEM.

[TpuMeuaHue: CTENeHb YSPHOTHI Ta30B ONMPEICIUTh JABYMS METOIaMH
a)— C IOMOIIbI0 HOMOTPaMM;
0) — mo ¢popmyre.

3aoaua 4. Tennoobmen npu KuneHuu HcUOKoCmu

B tpybe BHyTpeHHUM muameTpoM d=18 MM JIBYDKETCS KHUIIAIIAs BOJA CO CKOPOCThio W=I1 m/c. Boma Haxomutces mof|
nasiienreM p = 8-105 Ila [2]. OnpenenuTs:

1. 3navyenne ko3 PuIFieHTa TEIII00TAaYN OT CTEHKH K KUTISIIICH BOJIE, €CJIU TeMIIepaTypa BHYTPEHHEH CTCHKH tC JISKHUT

B nHTEepBase ot tc =ts f(p) + 2 mo 1,2 ts f(p) °C.
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2. OnpenenuTs IIOTHOCTh TEIIOBOTO MOTOKA JUIs KaX A0 TEMIIEpaTypbl CTEHKH.

3. [TocTpouTh KpUBYIO KUIIEHUS JIs 3aIaHHOTO TEMIIEPATyPHOI'O HAllopa CTEHKHU.

4. OnpenenuTb KPUTUYECKYIO TEIJIOBYIO HATPY3KY IIPU KUIIEHUU KHUIKOCTU B TpyOe MO KPUBOM KUIICHUSI.

5. OnpenenuTs TeMIepaTypy CTEHKH TPYObl IPU HACTYIUICHUU KPUTUYECKON TEIJIOBOM HArpy3KH MO KPUBOM KUTICHUS.

0) [lopsioK NpoBeaeHNUs MPOMEKYTOYHOM ATTEeCTAIlUM, TOKA3aTeJIH U KPUTEPUH OLlCHUBAHMS.
Kputepuu onieHkH (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIETEHIIUSIMHU U TUIAHUPYEMBIMH PE3yJIbTaTaMu O0yUeHUs):

HpOMG)Ky’l'O‘IHaﬂ arrecragusa 110 AUCHUIIIIMHE «TermromaccooOMeH» BKJIIOYAET TCOPCTUUCCKHUEC BOIIPOCHI, MO3BOJIAKOIINEC OLCHUTH YPOBCHb
YCBOCHU 06y‘IaIOIJ_II/IMI/IC}I 3HaHI/II71, W TPAKTUYCCKUC 3aJIlaHUs, BBIABIIAONINC CTCIICHDb C(I)OpMHpOBaHHOCTI/I YMCHI/Iﬁ n BJ'IaI[eHHfI, IIPOBOAUTCSA B (bopMe
OK3aM€Ha M 3a4f€Ta.

DK3aMeH 110 JTaHHOM JUCIUILINHE IMPpOBOAUTCA B YCTHOﬁ (bopMe 10 3K3aMCHAIlMOHHBbIM 6I/IJ'ICT3.M, KaXOBIN 13 KOTOPBIX BKIIFOYACT 2 TCOPCTUUICCKHUX BOIIPOCA
1 OJTHO IMPAKTUYCCKOC 3aJaHHUC.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS JK3aMeHa:
— Ha OIEHKY «OTIAMYHO» (5 OamnoB) — oOydarouiuiicss NeMOHCTPUPYET BBICOKHMH YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE,
CHUCTEeMaTHYECKOE M TIYOOKOE 3HaHHME y4eOHOTro MaTrepHualia, CBOOOTHO BBITIOTHICT MPAKTHYCCKHE 3aaHUsI, CBOOOJHO OTIEPUPYET 3HAHHUSIMHU, YMCHUSIMH,
MIPUMEHSIET UX B CUTYAIlUSIX TTOBBIIIICHHON CII0)KHOCTH.
— Ha OIIEHKY «Xopomioy» (4 6amna) — oOydJaronuiicss IeMOHCTPUPYET CPEIHUN ypOBEHb C(POPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMCHHS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENbHBIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHHS PU aHATTUTUYECKUX OTepaIusaX, MepeHoce 3HaHUM U YMEHH Ha HOBEIE,
HCCTAaHJAPTHBLIC CUTYyalluH.
— Ha OIEHKY «YyIOBJIETBOPUTENbHO» (3 Oamna) — oOydaromuics AEeMOHCTPHPYET IMOPOTOBBIM YpOBEHb CHOPMHPOBAHHOCTH KOMIIETCHIIUN: B XOJ€
KOHTPOJIbHBIX MepOHpI/IﬂTI/II\/’I AOIIYCKAarTCA OHII/I6KI/I, MMPOABIIACTCA OTCYTCTBHUE OTACIIBHBIX 3HaHPII>'I, yMeHHfI, HAaBBIKOB, 06y11a}0mm71cs[ HUCIIBITHIBACT
3HAYUTENbHBIC 3aTPYIHEHUS IPU OTIEPUPOBAHNUY 3HAHUSMU U YMEHUSMU TIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.
— Ha OIEHKY «HEYJOBIICTBOPUTENHHO» (2 Oamra) — oOydyaromuiicss TeMOHCTpHUpYeT 3HaHus He Oosiee 20% TeopeTHueckoro Marepuana, JOIMyCKaeT
CYIICCTBCHHBLIC OIJ_II/I6KI/I, HC MOXKCT IMOKA3aTh MHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/a4.
— Ha OIEHKY «HEYOBJICTBOPUTEIbHO» (1 Gamt) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEEHUS U 00BsICHEHUsI HHpOpMaIuu, He
MOZKCT MOKa3aThb UHTCIIJICKTYAJIbHBIC HABBIKU PCIHICHUS IMPOCTHIX 3a1a4.




Iloka3aTenu U KPUTEPUH OLIEHUBAHUS 3a4eTa:
- «3aYTCHO» - O0YUAIOIIUICS CIPABUJIICS C PEIICHUEM KOMIUICKCHBIX 3a/1a4 M 3aIUTHII MPAKTUIECKYI0 paboTy.
- «HE 3a4TEHOY - 00YyJaIOUINIiCs HEe CIIPABUIICA C PEeUICHHEM KOMITJIEKCHBIX 3a/1a4 U C BBIIIOJIHEHUEM MPaKTUYECKON paboThI.



