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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM Toy Ha 3aceaHuu Kapeapsl TermoTeXHUYECKUX M SHEPTETHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM Toy Ha 3acefaHuu Kapeapsl TermIoTeXHHYECKUX U SHEPTETHIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl TermoTeXHUYECKUX U SHEPTETHYECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit ET. ITGIHHOpCHKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoenust qucuuruinibl « TermmomMaccooOMen» SBISIOTCS: pa3BUTHE Y CTYCHTOB
JUYHOCTHBIX KayecTB, a Takke (QOpMHUpPOBaHUE OOLIEKYIBTYPHBIX M TNPO(HEeCCHOHAIBHBIX
KOMITETCHIIMK B COOTBETCTBUU ¢ TpeboBaHusmMu OI'OC BO mo HampaBIeHHIO MOIATOTOBKH
OakamaBpoB 13.03.01 TeruosHepreTuka W TEIUIOTEXHHWKA, MNPOQUIb TOATOTOBKU -
DHeproolecnedeHre npeAnpusTuil B 001aCTy TEMJIOMacCOOOMEHHBIX MTPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Hucuummuaa TermiomaccooOMeH BXOAWT B 4YacTh Y4eOHOro IutaHa (GopMHUpyeMyro
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHOM MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

I'mpporazonunamuika

TexHuueckas TepMOAMHAMUKA

Marematuka

dusuka

Xumust

HNudopmatuka

CouunanbHo€ MapTHEPCTBO

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

TennooOMeH U TEIOBBIE PEKUMBI TPOMBIIITICHHBIX TIeUen

KoHcTpyKiinoHHBIE MaTepuabl IPOMBIIUICHHON TETNTIOHEPTETUKH

[TaporenepaTopbl NPOMBILIIEHHBIX TPEANPUATUN

CuctemMbl MPOMBIIIEHHOTO TETUIOCHA0KEHUS

TennorexHn4eCcKnii IKCIIEPUMEHT

[IpoekTHas 1esITeNbHOCTD

[Tpoun3BoCTBEHHASI-TEXHOJIOTHYECKAs TIPAKTUKA

Teopus HaAE)KHOCTHU TEMIIOAHEPTETUYECKUX CUCTEM

TennmomaccooOMeHHOE 000pyAOBaHUE IPEATIPUATHI

TennosHepreTHuecKue CUCTEMBI IPOMBIIIIIEHHBIX TTPEATNPUITHNA

[{udpoBbie TEXHOIOTHH B TETIJIOIHEPTETUKE

DNEeKTPOTEPMHUYECKHUE MPOMBIIIJIEHHBIE YCTAHOBKU

DHepreTrkKa TEIIOTEXHOIOTUN

KypcoBas HayuHO-HUCClIeq0BaTENbCKAs paboTa

[ToaroroBka k caaue u cava rocy1apCTBEHHOTO YK3aMeHa

TennoBble 3JIEKTPUYECKHUE CTAHIIUN

XOJ01UNIbHBIE U KPUOTEHHBIE YCTAaHOBKU

DHeprocOepeXeHNE U BTOPUYHBIE SHEPTOPECYPCHI

[Ipoun3BoaCTBEHHAS-IPEAUIIIIOMHAS TPAKTUKA

BricokoTemmiepaTypHbIe MPOIIECCHI M YCTAaHOBKU

["a3oTypOuHHBIE 1 TAPOTra30BbIE YCTAHOBKU

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynprare ocBoeHuMs mucuumuiiHbl (Moayns) «TermoMaccooOMeH» oOydaromnuiics
JOJI’KCH OGH&H&TB CJICAYIOIUMU KOMIICTCHIHUAMMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIITN

I1K-1 CriocoOeH yuacTBOBATh B OLIEHKE TEXHUYECKOTO COCTOSHUS, TIOJIICPIKAHUS U




BOCCTAHOBJIEHHSI PabOTOCIOCOOHOCTH TEIMJIOMEXaHUYECKOTO 00O0PYAOBAHUS MPOMBIIUIEHHBIX

TOC

IK-1.1 OneHuBaeT ypoBEHb TEXHUUECKUX PELIECHUI HAIIPaBJIEHHBIX HA ITOBBIILIEHUE
3¢ pexTUBHOCTH PabOTHI TETUIOMEXaHUYECKOTO 000PYA0OBaHUS

[1K-1.2 [TpoBOIUT yuYeT W aHAIM3 TEXHUKO-DKOHOMHUYECKHX ITOKa3aTesiell paboTbl

TCINIOMCXAHNYCCKOI'O 060py,[[0BaHI/I${




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 159,95 akan. yacos:
—ayaurtopHas — 155 akan. 4acos;

— BHeaynutopHas — 4,95 akaj. 4acos;

— caMocTosTeNnbHas padora — 128,35 akan. yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMCH, 3a4€T

AynuropHas s
o | xonraxrHas pabota E QE dopma TEKyIIEero
Pasnern/ Tema 3 (B aKan. =acax) £ Brn . KOHTPOIIA Kon
[— : S O | caMOCTOATENLHOM YOTICBACMOCTHH |\ o oy
@) 5 g £ padoThI MIPOMEKYTOUHOH
Tex. J;;‘H' HE;II:T' 5 % aTTeCTaluy
1. Pasmen 1. Bsenenue.
Crnoco0bl TemI000MeHa.
IMpopaboTka

1.1 Pomxp TemmooOMeHa B JIEKIIUOHHOTO Hannune MK-1.1
TEIUIOIHEPTETUKE. 4 3 5,3 Mmarepuana KOHCIICKTOB HK-l' 2‘
Crioco0s!I TermIooOMeHa. (Pazmen 1 m.6.1 JIEKIIUIT ’

Ipunoxenue 1)
HWroro no pazaeny 3 5,3
2. Pazmen 2. CrauuoHapHbIe
MPOLIECCH! TEIUIONPOBOIHOCTH
2.1 OcHOBHBIE TIOJIOKEHUS [IpopaboTka
TE€OPUU JIEKIIUOHHOTO Hamame
TEIUIONPOBOIHOCTH. 2 4 MaTepuaia KOHCIICKTOR IK-1.1,
JuddepenunansHoe (Pazmen 2 m 6.1. Ne . MK-1.2
ypaBHEHHE 1-16 Ipunmoxxenue JICKLIH
TEMJIONPOBOJHOCTH. 1).
2.2 Pemenue IIpopaboTka nexi.
T depeHIaIbHOro Marepuaia.
ypaBHEHHS Ioar.otyera mo
TEIUIONPOBOHOCTH  JUIs 2 821 2 6 1a60p. K(I){Ha;H;P;ZB MK-1.1,
IUIOCKOM cTeHku 1-ro u TIPaKTUKYMY. . IK-1.2
3-T0 TpaHUYHBIX YCIIOBHSL. (Pazgen 2 m 6.1. Ne frekmH
TonsTue 0 17-21
Terionepeaye. 4 [Mpunoxenue 1).
2.3 Pemienue [TpopaboTka
i hepeHIaIbHOTO JIEKIUOHHOTO Hamane
YpaBHEHHUS 3 21 4 Marepuana. KOHCIICKTOR IK-1.1,
TEIUIONPOBOAHOCTH  JJIS (Pazmen 2 m 6.1. Ne . MK-1.2
MVTHHIPAIECKOM " 22-24 JIeKHm
[IapOBOM CTEHOK. [Mpunoxenue 1).

[TpopaboTka

2.4 Crioco0n1 JICKITUOHHOTO Hamaue
UHTEeHCH(PUKALITH 2 2 6 MaTepuara. KOHCIICKTOB IK-1.1,
TEIUIONEPEauH. (Pazmen 2 m 6.1. Ne . IK-1.2
Opebpenue. 25-36 JreKHHH

IMpunoxenue 1).
Uroro no pazaeny 9 821 6/21 20

3. Pasmen 3. HecranuonapHsie
HPOLIECCHI TEIIONPOBOIHOCTH




ITpopaboTka aeKu.

Hamnune
3.1 Pemenue MaTepHaia KOHCIICKTOB
JTuQdepeHInaIbHOro (Paznen 3 m 6.1. Ne N
aBHEHUS 4 1021 4 20 |1-11 Ipunomenne | TEEHHH- Cnaa TIK-1.1,
yp P 1abopaTopHBIX IK-1.2
TEIUIONPOBOAHOCTH  AJIA 1). IToar. otyera N
TUTACTHHEI 1o 1abo pador (yetmbiii
HpaKTI/IKyI:/I.y onpoc)
4
3.2 Pemenue
T PepeHIInaIEHOTO ITpopaboTka
ypaBHEHHS JICKIIUOHHOTO Hanaue
TEIUIONPOBOIHOCTH ISt 4 4/1.51 9 MaTepHara. KOHCIICKTOB IK-1.1,
CIUIOIIHOTO LWJIMHJPA NPU ’ (Paznmen 3 m 6.1. Ne| nexumii. Pemmenune IK-1.2
HECTAIIMOHAPHOM DPEKHME. 1-13 TIpunoxenue TECTOB.
HarpeB Tenm KOHEYHBIX 1).
pa3MepoB.
Wroro no pazneny 8 1021 | 8/1,51 | 29
4. Paznen 4. KoHBEKTHBHBIN
TEMI000MEH B  OJHOPOIHOM
cpene
4.1 C
nerena IIpopaboTka JeKIl.
U depeHInaIbHBIX MaTepaLa Hamnune
yPaBHEHMH puana. KOHCTICKTOB
(Pazmen4 m 6.1. Ne N
KOHBEKTHBHOTO 4 2 31 4 |1-20 Hpunoscerme neknuii. Crnaua I1K-1.1,
TEII000MeHa; P Ta00paTOPHBIX IK-1.2
1). [loar. otuera .
[IPUMEHEHHUE METOJIOB 16 nabo paboT (yCTHBII
noaoduss K  M3YYCHHUIO p- ormpoc)
- MPAKTHKYMY.
ITpopaboTka aeKi.
4.2 Temnootmaua mpu marepuasa. Hamuune
' A p (Paznen 4 m 6.1. Ne KOHCIICKTOB
BLIHYKJCHHOM OOTeKaHHH 21-25 nex-mui. Crava IIK-1.1
Egﬁ:g?lﬂ’ Tes;::émﬁ 4 6 421 2 9 IMpunoxenue 1). 71a00paTOPHBIX IK-1.2
’ IToar. otuera mo pabot (yCTHBIH
TpyOBI U Iy4Ka Tpyo naGop. onpoc)
NPAKTHKYMY
ITpopaboTka aeKi.
Marepuana. Hammaue
(Paznen 4 m 6.1. Ne KOHCIICKTOB
26-33 nexuuii. Cnaua I1K-1.1,
4.3 Crobozua KOHBEKIHS 4 221 2 3 IMpunoxenue 1). | nadopaTopHBIX IK-1.2
Iloar. oTuera no pabot (yCTHBIH
nabop. ompoc).
MPAKTHKYMY
Hroro no pazaeny 14 | 8/41 7/11 16
5. Pazpmen 5. TermnooOmeHn npu
(ha30BBIX MPEBPAICHUSIX
IMpopaboTka
JIEKIUOHHOTO Hamane
5.1 TennoobmeHn 1npu Marepuaa. MK-1.1,
4 221 4 KOHCIIEKTOB
KOHJICHCALIUH TMapa (Pazmen 5 6.1. Ne KLU MK-1.2
1-4 TIpunoxxenue H
1).
52 Temmoobuen i 4 ITpopaboTKa JeKIl. Hamraue
K;/II'ICHI/II/I KOG FEB Marepuana. KOHCIIEKTOB
Heo aHI/IlIeHH(J)IM o6BeME (Pazgen S 6.1. Ne| yrexkuumii. Coava MK-1.1
s P CHOBHH}; 4 421 2 4,15 (5-10 IIpunoxxenue | 1a60paTOPHBIX HK-l. 2’
Y 1). lloar. oryera | pabot (yCTHBIH '
BRIHYICICHHOTO JBIDKEHIA 1o 1abop. ompoc). Pemenue
B TPy0ax) MPAKTHKYMY TECTOB.
HWroro no pazneny 8 421 421 8,15
6. Pasmen 6. TemmooOmeH

N3JIY4YCHHUCM




ITpopaboTka

JIEKITMOHHOTO Hamane
6.1 OcHOBHBIE 3aKOHBI Marepuana. I1K-1.1,
2 2 3 KOHCIIEKTOB
TEIUIOBOTO M3ITy4YCHHUS (Pazmen 6 m 6.1. Ne oKL IK-1.2
1-17 Ilpunoxenue 1
1).
ITpopaboTka aeKu.
Marepuana. Hammune
6.2 JlyuncTsrit (Pazmen 6 m 6.1. Ne KOHCIIEKTOB
TEII000MEH MEXTY 2 20U 20U 4 18-29 neknuii. Crnaua I1K-1.1,
TenaMH,  pas3AeiIeHHBIMU [punoxenue 1). 71a00paToOpHBIX I1K-1.2
MPO3pavyHoil cpenon Iloar. oTuera mo pabot (yCTHBIH
nabop. o1poc).
MPaKTUKYMY
HUroro no pasaeny 4 221 421 7
7. Pasgen 7. TemmooOMeH
W3JIy4YeHHEM B TIOTJIOMIAIOIINX
W M3JIyYaroIUX Cpeaax
IIpopaboTka nexi. Hamnune
MaTepuaa. KOHCIIEKTOB
1 Tenoobmen (Pazgen 7 m 6.1. Ne| yrexkumii. Cnava
U3JTy4YeHUEM B I1K-1.1,
2 221 421 3 |1-16 Tlpunoxenue| mabopaTopHBIX
MOTJIOIIAOIINX Hu . TIK-1.2
MATVIAIOLIIX ChEAX 1). Ioar. otuera | paboT (ycTHBIH
YHAIOMHX Cpe 1o Jabop. ompoc).
MPaKTHKYMY Penienne TecToB.
HWroro no pazaeny 2 221 421 3
8. Paznen 8. MaccooOmen.
8.1 Amnanorus npoueccoB ITpopaborka
JIEKITHOHHOTO
Macco- M TemIoo0OMeHa. Hamnune
Maremarnueckoe 2 2 Matepuaia. KOHCIIEKTOB TK-1.1,
(Paznen 8 m 6.1. Ne . MK-1.2
OIUCaHUE MIPOIIECCOB JIEKIUI
1-6 IIpunoxenne
Macco- M TEII00OMeHa 1)
8.2 IuddepenunansHoe [TpopaboTka
ypaBHEHHE " JIEKITMOHHOTO
3aKOHOMEPHOCTH 1 0 2 MaTepuaia. Ki?il?ia I1K-1.1,
KOHBEKTHBHOI'O (Pazgen 8 m 6.1. Ne N I1K-1.2
JIEKITHI
MacconepeHoca; 7-14 IlpunoxeHue
MaccooTaada 1).
Wroro no pazneny 3 1/11 4
Wroro 3a cemectp 51 |(34/1411(34/11,511| 92,45 JK3aMeH
9. Kypcosas pabora
9.1  TemionpoBOAHOCTH Beinonnenne
TeNn HEOTPaHUYESHHBIX 3agaun Nel Hanwnune IK-1.1,
9/2,21 9 . o
pa3mepoB pu MPAaKTUYECKOW | PEIICHHOM 3a1auu IIK-1.2
HECTaI[HOHAPHOM paboThI
9.2 Pacuer TemrooTHaYn
BBIHY)KJICHHOW KOHBEKIIMU Brmonsenue
3agaun No2 Hanmnuane IIK-1.1,
NPU JBUKEHUU >KHJIKOCTH 9/2,21 9 . .
N NPaKTUYECKOH | pelIeHHOM 3aaa4u MK-1.2
BJIOJIb IJIOCKOM
paboThI
MMOBEPXHOCTH
9.3 Pacuer my4mcTOrO Beinonnenne
TemIoo0MeHa MEXTY 3agaun Ne3 Hanuune I1K-1.1,
% 9/3,21 9 N o
rasom u TBEpAOI MPaKTHYECKON | pelIeHHOH 3a1aun IIK-1.2
MOBEPXHOCTHIO padoThI
Brimonaenne
9.4 Temnoobmen  mpn 3agaun Ned Hanuune I1K-1.1,
KUIIEHUU  JKUJKOCTH B 9/3,21 | 8,9 N o
MPaKTHYECKON | pelIeHHOH 3a1aun IIK-1.2
TpyOe
padoThI
HWroro no pazneny 36/10,81| 35,9




Hroro 3a cemectp

36/10,811

35,9

3a4éT

Hroro no JUCHUITIIINHE

51

34/141

70/22,3
)48

128,3

OK3aMC€H, 3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlist perieHus NpelycMOTPEHHbIX BUAOB y4eOHONH pabOThl PU U3YYEHUU IUCLUIIIMHbBI
«TemmomaccooOMen» B KadecTBE 00pa30BATEIbHBIX TEXHOJOTHH HCIONB3YIOTCS — Kak
TPaJULMOHHbIE, TAK U MOJYJIbHO - KOMIIETEHTHOCTHbIE TEXHOJIOTHH.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBIISTIOTCS:

- aKTUBU3UPOBAHKE MBIIUIEHUS 00y4aroIIuXxcs;

- opMupoBaHUE UHTEPECA K U3y4aeMOMY MaTepHuaiy;

- pa3BUTHE UHTEJUIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIIMXCsl.

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

1. UndopmanimoHHbIE TEXHOJIOTHH — 00Y4YEHHUE B SJICKTPOHHOI 00pa30BaTeIbHOMN cpejie ¢
LEJBI0 PACHIMPEHMs JOCTyna K 00pa3oBaTelbHBIM pecypcaM, JUlsl 4ero IpH IPOBEACHUU
OTACIBbHBIX 3aHATAN U opraHusanuvu CaMOCTOSITEIbHOM pa6OTI)I CTYACHTOB HCIIOJIB3YIOTCHA
3JIEKTPOHHBIE BEPCUU PACUETHOMN pabOTHI.

2. PabGoTta B kOMaH/Ie — COBMECTHAsI JICATSILHOCTh CTYJICHTOB B TPYIINE IIPH pacdyeTax Ha
IPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HAIPABJICHHAs Ha pelleHue oOulel 3aauu myTem
CJIOKEHMSI PE3YyIbTaTOB MHIUBUIyaJIbHOM PaOOTHI WIEHOB IPYIIIIHL.

3. MexxaucuuiuinHapHoe o0yueHre — UCIoJIb30BaHNe 3HAHUHM U3 pa3HbIX o0sacTeil U ux
IPYNIUPOBKA B KOHTEKCTE pEIIaeMoi 3a/1auH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[IpencraBneno B mpunoxxenuu 1.

7 OuneHoYHbIe CPeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Cemenos, 1O. I1. OcHoBbl TeruioMaccooOMeHa : yueonoe mocobue / FO.I1. CemeHoB. —
Mocksa : UTHOPA-M, 2021. — 246 c. — (Beicmiee oOpasoBanue: 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 : yue6noe nocodue / A.A. KynunoB. — Mocksa :
NHOPA-M, 2022. — 375 c¢. — (Boiciee oOpa3oBanme: bakamaBpuar). - ISBN
978-5-16-009965-1. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1842529

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Munko, K.b. UncnenHnoe pemieHue 3a7ad THAPOJAHAMHUKH W TEMJIOMAaccOOOMeHa !
yuebHoe nocobue / K.b. Musko, I'.I'. fIapkoB. - M. : MDU, 2020. - ISBN 978-5-383-01425-7 -
Tekcr : onektponnsii // DOBC "Koncymerant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html

2. [leprorun, B. B. TermomaccooOomen : yuebHoe 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. — Texkcr : saekTponHbIi // JlaHb © 3IEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/171853

3. Iletpos, A. U. Texuuueckas TepMoarHaMuKa u teronepenada / A. U. TletpoB. —
Cankr-IlerepOypr : Jlanp, 2022. — 428 c. — ISBN 978-5-8114-9676-1. — Tekcr :
3JIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-ONOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/230279



4. TexHudeckass TepPMOJMHAMUKA M Teruionepenaya : yueobHoe nocodue / A. B. Jlenkos, M. T.
Menko3zepos, J. B. Uepnenko, 1O. H. llleBuenko. — Kpacrnosipck : Cubl'Y um. akagemuka M. @.
PemernéBa, 2020. — 102 c. — Teker : anektponHbiid // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/165879

B) MeToqu4eCKNe YKAa3aHUS:

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

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

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue 9
10 Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007 |\, 135 o1 17.09.2007 SecopouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University
FAR Manager |cBoOoaHO 06eccpoyHO
Linux Calculate [cBo6oanO 0ecCcpoOUHO
IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue kypca Cchblika
OJICKTpOHHAA | 0asa  MEPHOMMNECKMX | /idlib eastview.com/
n3nanuii_East View Information Services,
Hanumonanbuas

undopmanmronno-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii HHJACKC Hay4HOT'O
ITouckoBass cucrema Axagemus Google
(Google Scholar)

Nudopmannonnas cucrema - Enunoe okHO
JIOCTYIA K HH(POPMAIMOHHEIM PeCcypcam

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

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

denepanbHOE rOCY/IapCTBEHHOE

orouketHoe  yupeskaenue «Denepansubiii| URL: http://wwwl.fips.ru/

HHCTHUTYT POMBIIIICHHOM

Poccuiickas [0CynapCTBeHAT OOMMOTENA. | yyoc- v rsl.rufru/dreaders/catalogues/
Karanoru

OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
nM. I 1. HocoBa e=ru

MexnyHaponHas  pedepatuBHas — 0aza
JAaHHBIX 10 YHCTOM W  NPHUKJIAJTHON
ApxuB HAaYYHBIX JKypHaJIOB
«HanuoHanbHbII https://archive.neicon.ru/xmlui/
3JIECKTPOHHO-UHGMOPMAITMOHHBINA

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

http://zbmath.org/

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:



Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATHUH JIEKIIMOHHOTO THIIA!

- JIOCKa, MeJl.

Y4eOHast ayAuTOpHs AJIs POBEICHUS JIA0OPATOPHBIX PaboT:

- nabopaTopus TEIIOMaccooOMeHa:

- KOMIUIEKC JIa0OpaTOPHBIX YCTAaHOBOK IO U3YUYEHHIO IpolieccoB Tertonepeaaun, JIATP;
AJIEKTPOIICYH, POTAIIMOHHBIE HACOCHI.

Y4eOHble ayAWTOpHH [UIS TPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIMA, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOW aTTECTAIMH: - JOCKa,
MeJl, KOMIIBIOTEpHBIE KJIACCHl YHUBEPCUTETA.

VYdeOHbIe ayJUTOPUH IS CAMOCTOSITEIIbHON PabOThl 00YYarOIIUXCSI:

- mepcoHanbHble KommbloTepbl ¢ naketom MS Office, Beixogom B HHTEpHET U C
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEIy YHUBEPCHTETA.

[Tomemenne Ui  XpaHeHUS W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
00opynoBaHus:

- CTEIUTaXH, CeUPBI IUTst XpaHEHUs y4eOHOTro 000pYyI0BaHNUS, HHCTPYMEHTHI JJIsi pEMOHTA
71a060paTOPHOTO 000PYAOBAHHUS.



[Tpunoxenue 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeILHOI padoThl 00y4aroImmuXxcst

CamocrosTenbHas paboTa CTUMYIHPYET CTYAEHTOB K IIpopabOTKe TeM B Ipolecce
HOJArOTOBKH K JJAOOPATOPHBIM U NMPAKTUYECKUM 3aHATUSAM U IPH BBIIIOJHEHUU KypCOBOM pabOThI
U OCYILECTBIISACTC:

- BO BPEMsl ayAUTOPHBIX MPAKTUYECKUX 3aHATUH;
- TI0JT KOHTPOJIEM TpenoaBareis B (hopMe MIIaHOBBIX KOHCYJIbTAllUH, TBOPYECKHX KOHTAKTOB.

6.1. OIIeHO‘lHLIe cpeacrea AJid MPOBECACHUSA TCKYINEI0 KOHTPOJIA

IlepeueHp BONPOCOB I TEKYILETO KOHTPOJIS

Pazgen 1:

1. KaxoBa posib TEMI03HEPreTUKH B pa3BUTUN YKOHOMUKH CTPAHbI?

2. Kakue ocHOBHBIE 3a/1a41 Pa3BUTHUS POCCUMCKOI TEIIO3HEPTreTUKH BaM U3BECTHbI?

3. @dusnyeckass CyIIHOCTb IPOLIECCOB IEPEHOCA TEIJIOTHI TEIIONPOBOAHOCTHIO,
KOHBEKIMEH U U3ITy4YCHHEM.

Paznen 2:

1. Crnioco0bl mepeHoca TEMI0Thl, UX OCHOBHbIE 3aKOHOMEPHOCTH. KakoB mMexaHu3m
nporecca TeII0NPOBOIHOCTH B ra3ax, )KUIKOCTAX U TBEPAbIX BellecTBax?

2. [TonsiTue TemriepaTypHOTO TOJIA.

3. dusnueckas CymHOCTh Mpoliecca MePeH0ca TEIIOThl TEIIONPOBOAHOCTHIO.

4. CdopmynupyiiTe OCHOBHOM 3aKOH TEIIONPOBOJAHOCTH.

S. ITonsTHE rpagueHTa TEMIIEpaTypshl.

6. Uto Ha3zwpiBaeTcs KOIDPHUIIMEHTOM TETUIONPOBOJHOCTH, €r0 Pa3MEpHOCTbD,
o003HauCHHE.

1. Kak 3aBucuT K03 PUIIMEHT TEIIONPOBOAHOCTH OT TEMIIEPATyphl?

8. JuddepennnanbHoe ypaBHEHHE TEMIONPOBOAHOCTH.

9. VYcnoBus 01HO3HAYHOCTH JAJIsl IPOLECCOB TEIIONPOBOIHOCTH.

10. B kakux ciydasx TpeOyeTcs 3aJaHue Ha4allbHbIX YCIOBHNA?

11.  Kak 3ajgarorcs rpaHu4HbIe ycioBus 1 pona?

12. Kak 3agaroTcs rpaHUYHBIE YCIIOBUS 2 poja?

13.  Kak 3amarorcst TpaHUYHBIE YCIIOBHUS 3 poJia.

14.  Kak 3agaroTcs rpaHUuHbIe YCinoBus 4 pona?

15.  Kakoii TernioBoi pe:KuM Ha3bIBAETCS CTAlMOHAPHBIM?

16.  3amucatp muddepeHnraibHoe ypaBHEHUE TEIIONPOBOAHOCTH IS
CTallMOHAPHOT'O PEeKUMa.

17.  3akon Hriorona — Puxmana.

18.  Hammcate ¢opmyiny miis ONpeAeieHUs TEIUIOBOTO ITOTOKA 4Yepe3 IUIOCKYIO
OJIHOCJIOWHYIO CTEHKY.

19.  Hammcats popmyny ams onpeesieHns TEIIOBOTO MOTOKA ITOCKOW MHOTOCIONHOM
CTECHKH.

20.  KakoB 3aKOH pacrpe/ieleHus] TeMIIepaTyphl MO TOJIIMHE OJHOCIONHOHN IMIOCKOM
CTEHKHM ITpu A=CONst?

21.  Kak ompenensercss TEIUIOBOW MOTOK MPU CTAlMOHAPHOM TEIUIOBOM pEXHME H
TPaHUYHBIX YCIOBUSX 3 poja M MIIOCKON CTEHKHU?

22. KakoB 3aKkoH pacmpeieieHHs TeMIeparypbl IO TOJIIMHE OJHOCIONHOMN
HWIAHAPUYECKON CTEHKU?

23. Pemenue a.y. A7 DMIMHAPUYECKON CTEHKU U TPAaHUYHBIX yCs10BUi 1 1 3 ro poaos.

24.  Ilepenaua TemIoTH Ye€pe3 MHOTOCIONHYIO HMWINHAPUYECKYIO CTEHKY.

25.  Yro moHMMAaeTcs MOJ MPOLIECCOM TeIIonepeaayn?

26.  YpaBHEHWHE TeIUIONEpeaaun.



27.

YeMm oTanyaeTcs TCIIonepeaadya ot TGHJIOOTI[a‘-II/I?

28.  UYewm otnmuuaercs o ot K?

29.  Koaddumnuent rerionepenaqn Jyist I0CKONW CTCHKH.

30. Koadduruent Temnonepeaaun 11 MUIMHAPUYECKON CTEHKH.

31.  Yro mpencraBiseT coO0i BHyTpEHHEE TEIJIOBOE COMPOTUBIICHUE?

32.  3amucaTh BBIpKXEHHE IOJHOTO TEPMUYECKOTO COMPOTUBICHHS IS IJIOCKON
CTCHKH.

33. Mertoapl HHTeHCU(DUKALIMY TETIIOTIepeIavH.

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

35.  Ilnmockas cranmpHasi CTGHKAa C OJJHOW CTOPOHBI OMBIBA€TCSI JBIMOBBIMH Ta3aMu, C
npyroit — Boaoi. C Kakoi CTOPOHBI CIIEAYEeT BHIIOTHUTH OpeOpeHre CTEHKH, YTOOBI
YBEIUYUTH TEIUIONepeaauy?

36.  IlpuBectu mpumep TEIIOOOMEHHBIX alapaToB, PA0OTAIOIINX MPU CTAIIMOHAPHOM
TETIOBOM PEKUME.

Paznen 3:

1. [ToHsiTHE HECTAIIMOHAPHOTO TEILIOBOTO PEXKUMA.

2. 3anucath muddepeHnnansHoe ypaBHEHUE TEIIONPOBOAHOCTH L
HECTAIIMOHAPHOT'O PEKUMA.

3. Uro HaspiBaeTcs KOAP(GUIIMEHTOM TEMIIePaTypOIPOBOAHOCTH, €r0 Pa3MEPHOCTD,
o0o3HavYeHHE, PU3HUCECKUN CMBICI.

4. [TonsTre 6e3pa3MepHOi TEMIIEpaTyphl.

5. Uucno buo, ero ¢puznueckuii cMpIcI.

6. ®opmyna u pusznyueckuit cMpica uncia Oypre.

7. Cytp TpadoaHaTUTHYECKOTO METO/Ja pacyera IMpollecca HarpeBa TEPMHUUYECKU
MAaCCHBHBIX TelI (C ITOMOIIBI0 HOMOTPAMM).

8. Kakwue Tena Ha3pIBaOTCS TEPMUUECKH MACCUBHBIMU?

0. XapakTep pacrpeaeneHus TeMrnepaTypbl BHyTPU TEPMUYECKH MAaCCUBHOTO TeJa.

10. Kaxkue Tena Ha3pIBatOTCSI TEPMUUECKH TOHKUMU?

I11. IToka3zaTe pacnpeneneHue TeMneparypsl BHyTpYU TEPMUYECKH TOHKOTO TEJNA.

12. [TpuHIMT pacdeTa HArpeBaHUS WIIM OXJIKICHHS T KOHCUYHBIX Pa3MEpOB.

13. Kakue tennmooOMmeHHble anmapaThl paOOTAalOT MPU HECTALIMOHAPHOM TEMJIOBOM
pexume?

Paznen 4:

1. B kakux cpempax BO3MOKHA KOHBEKIIUs?

2. Kaxkue BUIbI KOHBEKTUBHOI'O TEMJI000MEHA BaM U3BECTHBI?

3. Kakwue temnodusndeckne CBONCTBA KUIKOCTEH BaM U3BECTHBI?

4. UYTo MoOHMMAETCS 10/ BA3KOCTHIO KUIKOCTH, KAKUE BHUJIBI BA3KOCTH BaM U3BECTHBI?

5. ®DaKTOpHkI, BIUSIONINE HA KOHBEKTHBHBIN TETIOOOMEH.

6. PexuMBbI IBVMKCHHS KUIKOCTH.

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

8. ChopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHBHOTO TEINTIOOOMEHA (TEII00TIaqH
KOHBEKIIUCH ).

9. Koaddumuent temmoornaum, ero ¢GU3HYECKHH CMBICI, O00O3HAYCHHE |
pasmepHoOCcTh. OT Kakux (pakTOpOB OH 3aBUCHT?

10. [Tepeuncnuth nuddepeHnraibabple ypaBHEHHS KOHBEKTUBHOTO TEIIIO0OMEHa.

11. Yem 00ycroBieHa BBIHYKACHHAS KOHBEKIINA?

12. Yuciia momoowus mporeccoB KOHBEKTUBHOTO TEINIO0OOMEHA, MX (PU3HUYECKUI CMBICIT.

13. Omnpeaensiromye 1 onpeaessieMble yicia moao0ous.

14. Uucno Pelinonbaca, ero pu3nyeckuii CMbICI.

15. Uro xapakrepusyet uncino Hyccenbra, ero GU3N4ecKuii CMBICIL.



16.

ITonstue JAUHAMHUYCCKOI'O MMOrpaHu4YHOro CJIOo4.

17. [ToHsATHE TEMIOBOrO NOrPAaHUYHOTO CIIOSI.

18. OT 4yero 3aBUCUT COOTHOILUEHUE TOJIIMH JMUHAMUYECKOTO U  TEIJIOBOIO
MOTPAaHUYHBIX CII0EB?

19. OOuwmii BU ypaBHEHHS MOA0OUS, UCIIOIB3YyEMOTO JIUIsl pacdeTa TeIIO0TIauu MPH
BBIHY>KJICHHOI KOHBEKLIUU

20. Kakoe grcno mogo0ust xapakTepu3yeT BhIHYXICHHYIO KOHBEKITUIO?

21. CrpykTypa HOTpaHUYHOIO CJIOSl NPH BBIHY)XJICHHOM IPOJOJIbHOM OOTEKaHUU
IIJIOCKOM IIOBEPXHOCTH.

22. [Toka3aTh xapakTep M3MEHEHMsI TEIUIOOTAAuYH 10 AJUHE NMPOJOJIbHO 00TeKaeMo
IIOBEPXHOCTH.

23. B kakux ciydasx B ypaBHEHHE MOJ00MS BBOJIUTCS rorpaBka (Pry/ Prc)o’25 U 4TO
OHA YYUTHIBACT?

24, OcoOeHHOCTH  TEIUIOOTAAYM  KalelbHbIX JKUAKOCTEM 10 CpPaBHEHUIO C
TEIIOOTIa4eH Ta30B.

25. Kputnueckoe 3nauenue yrcna PeliHonbaca npy TEYEHUN )KUIKOCTEH B TpyOax.

26. dusnueckas mpupo/ia MpoLecca TEIIO0TAaYH MPHU CBOOOTHON KOHBEKIIHH.

217. @dakTopbl, BAMAIONME HA MHTEHCHBHOCTb TEIJIOOTIAuYd IpU CBOOOAHOI
KOHBEKIIMH.

28. Kakoe uncno nogo6ust xapakrepusyer cBOOOAHYIO KOHBEKIIHIO?

29. Kak onpenensiercst pexxum JIBUXKEHHS IPU CBOOOIHON KOHBEKIIUU?

30. Yucno ['pacroda, ero pusndeckuii CMbICIL.

31. OOmwmii BU ypaBHEHHS MTOA0OHS, UCIIOIB3yEMOTO JIJIsl pacdeTa TeIIO0TIaud MIPH
CBOOOTHON KOHBEKIIHH.

32. BnusHue Ha WHTEHCHMBHOCTh TEIUIOOOMEHA pacMOJOKEHUs IOBEPXHOCTH B
IIPOCTPAHCTBE.

33. [IpuHuMn pacuera mepeHoca TEMJIOTHI Yepe3 y3KHE IIEeNU C y4eTOM CBOOOIHOMN
KOHBEKIHH.

Pazgen 5:

1. [Ipu xakux ycloBUsX BO3MOKHA KOHJIEHcAUs napa?

2. Bunsl xonnencauuu mapa. Ilpu kakom BHe KOHJIEHCALMU Mapa HaOJIIOJAr0TCS
HauOobIIKe KOAP(HUIUMEHTH! TEIIO0TAAUN?

3. [Touemy npu KOHAECHCAIMM U KUIIEHUH BbIIIE KO((UIMEHTHI TEMJI00TIauu, YeM
JUTst 0;THO(A3HOM KUJKOCTH?

4. B kakoM ciydae mpu KOHAEHCAIMM Tapa BbIe KOAPPHUIMEHT TEMI00TIauu: Ha
TOPU30HTAJILHOM WJIM BEpTUKAIbHOU TpyOe?

5. Kakue pexumbl KUTEHUs! BaM U3BECTHBI?

6. [TonsiTHE O KPUBOM KUIIEHHUS.

7. Kpuzuce! kunenus 1 poga, 4em OHU BbI3BaHbI?

8. Kpusuce! kunenus 2 poga, 4eM OHHU BbI3BAHBI?

9. KakoBa cTpykTypa moToka npy KUMEHUH KHUJIKOCTU B BEPTUKAIBHBIX TpyOax?

10.  Ilpm xakoM peXUMe KWTICHHS BbIMIE KOAPPHUIMEHTH TEIUIOOTIAuH: MJICHOYHOM
WM ITY3bIPbKOBOM?

Paznen 6:

1. dusnueckas CyIHOCTb Ipolecca TEIIOBOrO U3IYYEHHU .

2. JlaiiTe onpezeneHre NorIomaTeIbHOW CIOCOOHOCTH U CTETIEHU YEPHOTHI.

3. JlaiiTe onpeneneHre CneKTpaabHOW UHTEHCUBHOCTH U3JTYYECHUS.

4. [ToHATHE COOCTBEHHOTO M3ITyYCHHS.

5. [TonsiTHE OTpaXKkaTEIHLHON CIIOCOOHOCTH TeTa.

6. Csi3p  Mexay MOIVIOIIATENbHOM, OTPaKaTeJIbHOM M IMPOIYCKaTENbHON

CIIOCOOHOCTBIO TENA.



7. [Tonstre »(hdEeKTHBHOrO TEIUIOBOTO H3Ny4YeHHs. YeM OHO OTIUYaeTcs OT
COOCTBEHHOTO U3JTyuyeHus?

8. [TonsATHE PE3yABTUPYIOLIETO U3TYyYCHHUS.

9. Uemy paBeH kodhduimeHT wu3aydeHus aOCOMOTHO dYepHoro Ttema? YUrto oH
BBIpAXKaeT?

10.  Kakue noBepxHOCTH SABJISOTCS abcontoTHO OenpiMu? Kakue - 3epkaabHbIMU?

11. Kaxkue Tena MOXXHO cuuTaTh CephIMuU?

12.  Yro Takoe ko3 purueHT u3nydeHus?

13.  3akon [Inanka.

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

15. ChopmynupyiiTe 3aKoH cMmemieHus: BuHa.

16.  3akon Kupxroda.

17. 3akon JlambepTa.

18. TemmooOMeH H3TydeHHEM MEXTY "TelIoM U 000JI0UKOi".

19. TemnooOMeH U3Ty4eHHEM B CUCTEME Tl C IKPaHaAMH.

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

21.  TennooOMeH M3JIy4€HHUEM B CUCTEME IIPOU3BOJIBLHO PACIOIOKEHHBIX Tell.

22.  YrnoBble KOX(PPUIHEHTH U3ITYICHUS.

23.  lloHATue B3aMMHOUN MOBEPXHOCTH U3JIyUCHUS.

24, I'eomeTpryeckue cBOKWCTBA JIYYHCTBIX IIOTOKOB.

25. CBOMCTBO B3aUMHOCTH.

26.  CBOWMCTBO 3aMBIKAEMOCTH.

27.  CBOHCTBO HEBOTHYTOCTH

28.  CBOWCTBO COBMEIIAEMOCTH.

29. CBOICTBO 3aTEHAEMOCTH.

Paznen 7:

1. YpaBHeHHE NepeHOoca JIYYUCTON SHEPTUU B MOMIOMIAIOIIEH CpEIE.

2. YpaBHeHHe NepeHoca JIyduCTON 3HEPTUH B MOTIIOIIAIONIE - U3JIydalollel cpee.

3. Orntryeckas TONIIUHA CPEIBI.

4. [TornomatensHas cnocOOHOCTH Ta3a.

5. 3akon byrepa.

6. Yucno byrepa.

1. Koaddunument ocnabiaenus cpeasl.

8. OcoOeHHOCTH U3TYyUYEHHS Ta30B U apoB.

9. Kaxkue ra3pl cnocoOHBI H3Ty4aTh M TOTJIOMIAT JTYYHUCTYIO YHEPTUIO?

10. Kakwue razpl MOXXHO CUMTATh MTPO3PAYHBIMU JJIsI TETIOBBIX JIydeii?

11. CreneHb YepHOTHI Ta3a, €€ ONPEICIICHUE.

12. Hcnonb30BaHre HOMOTpaMM JIJIsl OTIPEICTICHUS CTETIEHH YePHOTHI Ta30B.

13. OT 4ero 3aBHCHUT CTENEHb YEPHOTHI T'a3a.

14. JIyqucThlil TEII000OMEH MEXTy T'a30BOM Cpeioif M MOBEPXHOCTHIO TBEPJIOTO TeIa.

15. CrnoxHblii TeroooMeH. Yncna pagnaliioHHOTO TT0100uSI.

16. Uucno Crapka.

Paznen 8:

1. AHaJOTHs MPOIECCOB TEIII00OMEHA M MaCCOOOMEHa.

2. [Tonsarue muddy3nun, ee XapaKTEPUCTHKH.

3. Konnenrpanuonnas muddysus, ee 3akoHoMepHOCTH. 3aK0oH Duka.

4. Koappuuuent nuddysun.

5. [Tonsitue Tepmonuddys3un.

6. [Tonsarue 6apoauddysumn.

7. OcHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOTO MacCcoIepeHoca.



o

YpaBHEHHE MACCOOTIAYH.

9. OcCHOBHBIE ~ 3aKOHOMEPHOCTH  KOHBEKTHBHOM  1uddy3uu  (MOISPHOTO
MacconepeHoca).

10. MaccooTnaya Ha TpaHHUIIe TTOBEPXHOCTh — OKPYXKAIOIIasi Cpea.

11. Juddy3noHHBIH MOTPaHUYHBINA CIIOH.

12. Huddysnonnoe uncio Hyccenbra.

13. Yucna u ypaBHEHUS OA0OUS I MacCOIepeHoca.

14. KoHBekTHBHasE MaccooTJaya TPU  BBIHYXJICHHOM OOTCKaHMM  IUIOCKOH
MIOBEPXHOCTH.

Hepeqenb BOITPOCOB-TECTOB JIfl TEKYINET0 KOHTPOJISA

TecTsl no pa3aenam 1-3:
1. B kakux equHUIIAX U3MEPSIETCS KOJIMYECTBO TETIOTHI?
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. TlomHyr0 NOBEPXHOCTh B €IMHUILY BPEMEHH;
3. TIpou3BONBHYIO MOBEPXHOCTH 32 HEKOTOPBIA MPOMEKYTOK BPEMEHH;
4. EavHHUYHYIO IJI0LIA/(b IOBEPXHOCTH 3@ HEKOTOPBIN MPOMEKYTOK BPEMEHH.
3. Tem1onpoBOIHOCTH — 3TO:
1. TlepeHoc TemnaoThl B pe3yinbTaTe MEpPEMEIICHUS WM MepeMelIMBaHUs HEpPaBHOMEPHO
HarpeThIX JKUJIKOCTEHN UIIU ra3oB;
2. Tlponecc mpeoOpazoBaHMsl BHYTPEHHEH SHEPTUU Tejla B SHEPTUIO 3JEKTPOMArHHUTHBIX
BOJIH;
3. Tlornomenue sHepruy U3MyYeHUs 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
TEMIIEpaTypHOIO I'PAIUEHTA,
3. Ilepenaua oT OHOM M30TEPMBI K APYTOM;
4. HanpaneHue TEMI0BOro NOTOKA.
5. TemnonpoBOJHOCTh KAKMX MaTepHaaoB HauOobIIas?
1. Meramnos;
2. Ta3oB;
3. TBepasIx Tel - AUIIEKTPHKOB;
4. Kunxocreil.
6. OT KakuX mapaMeTpoB 3aBUCUT KOAPPUIIUEHT TEIJIONPOBOJHOCTH?
1. Ot Buaa ABMKEHUS KUIKOCTH;
2. Ot TemnepaTypbl 1 pU3HYECKIX CBOWCTB BEIIECTB;
3. Ot Macchl U IIIOIIAaId TOBEPXHOCTH TEJNa;
4. Ot KoIU4YeCTBa MOABEIEHHON TEIIOTHI.
7. Kakoe u3 NpUBEIEHHBIX BBIPAKEHUM XapaKTepU3yeT CTAllMOHAPHYIO TENJIONPOBOJHOCTh?

ot
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L. ot '
ot
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3 ﬂ<0



ot
4. —_— =
ot
8. Kakoe u3 ypaBHEHHE ILIOTHOCTH TEILIOBOIO MIOTOKA COOTBETCTBYET IIEPEHOCY TEILIIOTHI
TETIONPOBOAHOCTBIO YepPe3 OAHOCIONHYIO IIOCKYIO CTEHKY:

0

fo)
1. 9= /"L(tz ‘tjj;
2. q:—;g ra.
. q:a(tz _"1);
A
4. ng(tz ‘tjj
9. ITo kakoMy M3 ypaBHEHUIl PaCCUUTHIBACTCS TEILIONEpPEIada uepe3 CTCHKY?
AZ,—Z. )
1. ao——
S
_ zZ, Z (o>
q - 72 5
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thd Z Dr2
>
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-

q: 1
—+— 4+

1
& A <
10. Yka3arp, KAKOMy HHTEpBaTy 3HaYCHUN KOdPPHUIHEHTa A COOTBETCTBYET TEIIONPOBOAHOCTD
CTaJIeH.
1. 20-50Bt/(MTp)
2. 0,07—-4Bt/(mrp)
3. 0,007 - 0,07 Br/(m Tp)
11. B kakux enuHUIax u3mepsercs Kod3pPpUIUEeHT TerIonpOBOAHOCTH?

B
1. e
Bm
2. 2 (),
M epa
Bm
3. M-2pao’
4, Bm,
12. Ykaxure, Kakoe 13 BIpAKCHU ABIseTCS AU PepeHIInaTbHBIM YpPaBHEHUEM
TETUIONPOBOHOCTH
dt
-
1. d an
ot
—=0.
2. or ;
3 g —aVt.
. az_ y
ot
4, y =0

13. Yro xapaktepusyeT Kod(pPUIMEeHT TeMIepaTyponpoOBOIHOCTH:
1. Tlepenauy TemaoTsl OT OJHOM KUJIKOCTH K IPYTOil;
2. OTHoOIIEHHE CTIOCOOHOCTHU Teja MPOBOAUTH TEIUIOTY K CIOCOOHOCTH aKKYMYJIMPOBATH €€;
3. Tlepenady TemaoTH Ha TPAaHULIE pa3/eia Cpes,
4. CnocoOHOCTH MepeaBaTh TEIJIOTY Yepe3 CTCHKY



14. Kak 3aaroTcsi rpaHUYHbIE YCIIOBHS IIEPBOTO poJa:
1. 3apmaercs TemnepaTypa Ha rpaHUlle KOHTaKTa JABYX TeJ;
2. 3amaercs TemIeparypa Ha MOBEPXHOCTH Teja KakK (YHKIUS KOOPAMHAT U BPEMEHU;
3. 3agaercs TEIIOBOM MOTOK, Kak (PYHKIMS KOOPJMHAT U BPEMEHH;
4. 3anmaercs TemIeparypa OKpy>Karolieil cpe/ibl.
15. Koadunuent ternonepenaun XxapakTepu3yeT HHTEHCUBHOCTD I1epeiady 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 nuneiiHOMY;
2. Tlo nmapabore;
3. Tlo norapudmuueckomy;
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 xkakux 3Ha4YECHHIX yuciaa bruo Teno sSBiaseTcs TepMUUYECKA TOHKUM:

. Bi—>0.
2. Bi—>o.
3. Bi<0;
4. Bi=25

Tectnl Mo pazaenam 4-5.

1. IIponecc TemnooTaauy - 310:
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(ppUIIMEHTA TETII00TIauu:

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

3. CB0OO/1HAST KOHBEKIIUS - 3TO EPEHOC TEIIOTHI IPH:
1. JIBWKCHHH KUIAKOCTH OT OJIHOTO TeJia K APYTrOMY;
2. JIBMDKEHUU KUJIKOCTH O] JCHCTBUEM HarHeTaTes;
3. JIBMXeHUU ra30B, BEI3BAHHOM BETPOM;
4. JIBMKEHUU XUAKOCTH MOJ JIEUCTBHEM PA3HOCTU IJIOTHOCTEH, BBI3BAHHOW Pa3HOCTHIO
TEeMITepaTyp.
4. Yucnma mogoous — 3To:
1. Kowmmiekc BeTUYrH, UMEIONTUX TY OJIMHAKOBYIO Pa3MEpPHOCTD;
2. Kommekc Ternnohu3nyeckux BeTUUrH CPE/bl;
3. Benuuunbl, onpeaensonre reoMeTpruIecKoe mogo0ue mporeccos;



4. be3pazMepHble KOMIUIEKCHI, COCTaBIECHHBIC U3 Pa3MEPHBIX Pa3HOPOIHBIX BETHUUNH.
5. Kakoe uncio HOI[O6I/I5I ABJSICTCA OIIPCACIACMBIM IIPH pacd€TaX KOHBECKTUBHOI'O TermiooomeHa?
1. Pr :

3. Re.
4, Gr

6. Kakum ypaBHEHHEM MOI00MSI XapaKTEPU3YETCs BBIHYKICHHAS KOHBEKITUS?
1. Nef(GP).
) NeRE]
3. Nef(F@).
4 Nef(BP]
7. Kakoe u3 ypaBHeHuU# (B 001IeM BH/IE) UCTIONB3YETCS IS pacueTa Ko GUIIMEeHTA TeII00TAaun
pu CBOOOTHON KOHBEKIIMU?
1. Nu=c(Gr Pn)"
2. Nu=cRe"Pr"
3. Nu=c (RePr)"(Gr Pr)"
8. Uucno nonobus [Ipanatiis onpenenser:
1. PexuM JABMIKCHHS KHIKOCTH;
2. ®usuveckue CBOMCTBA CPEIbL;
3. OTHOIICHHE MOABEMHBIX CHII K CHJIaM BSI3KOCTH
4. TemmneparypHblii KOOPOUIUEHT 00BEMHOTO PACIIMPEHUS
9. Kakue ypaBHEHHS UCIIOJIB3YIOTCS HA TPAKTHKE JIJIS PACYETOB MPOIECCOB TEIIOOTAAYH:
1. Muddepenunanbusie
2. AHaTUTHYECKHE
3. Cratuctuueckue
4. VYpaBHeHus noaoous.

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:
A, B ;
k, A ;
o,k :
5.k

12. KoHBek1us - 3T0 Mpolecc NeEpeHoca TEII0ThI 3a CUET:
1. Coynapenust MOJIEKY rasa;
2. Juddy3uu cBOOOIHBIX IEKTPOHOB B YMCTHIX METAIJIaxX;
3. Korebanuii aTOMOB B y3J1aX KPUCTALIMYCCKON PEIICTKH TEIT;
4. TlepemerieHus 1 epeMeIIMBaHus HEPAaBHOMEPHO HArPEThIX 00BEMOB JKUIKOCTH (ra3a).

11.

el S

13. Yucno PeitHonpaca onpenensiercs mo popmyiie

wd
| Re=—2 , Re="4 2 Re=

Re=
1 iy 4,

SIES

v
w
14. ITpu xoHAEHCAIMY Tapa:

1. TemnmnoTa moriaomaercs;

2. Temmora MOXKET U MOTJIOMIATHCS, U BEIAEIATHCS,
3. Temiora He TOrIONIAETCS U HE BEIICIIETCS;



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 SHEPTUU TENl B SHEPTHIO JIEKTPOMATHUTHOTO U3ITyYEHUSI.

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

3. Kakoe 3Ha4eHrE MOTTIONIATEIbHON CIIOCOOHOCTH UMEET abCOIOTHO YEPHOE TEJIO:
1. A<I1;

2 A=0 :
4 A>1
4. PazmepHOCTh KO3 uLIMeHTa N3ITydeHUs ADCOITIOTHO YEPHOTO Tea:
1. Bﬂ/mfepd;
2. B nmiad K* :
3. Biﬁwepé;
4. Horrl K
5. Kakoii u3 npuBeIeHHBIX 3aKOHOB IPUMEHSIETCS U PACUYETOB TEIUIO0OMEHa N3TydeHHEM?
o
1. g ——ﬂg/l

2. =K.~ )
3 g=&-C,(—)

4. q - K(tofcl _tofc2)
6. Kakue ra3pl 0651ajatoT U3,1y4aTeabHON U MOTIOMIATEIbHOW CITIOCOOHOCTHIO?

1. He, Ar, Ne

2. N2, Oy, Hy
3. H,O, CO,; SO,
4. Co, Cu, Fe/

7. IIMOTHOCTB MMOTOKA MAcChl ONPEAEIIAETCS:

3akonoMm duka

3akoHoM Dypbe

3akonoM HrroToHa-Pruxmana
3akonoM Credana-bonbimana.

NS

8. Koadpdumuent D B ypaBHeHnn @uka 310:



KoadduimeHT TemaonpoBoaHOCTH;
Koaddumuent Termoornauu;
KoadduimenT remnonepenaym;
Koaddurmument nuddysun.

NS

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

I'maponuHaMuyecCKUM;
Juddy3noHHbIM;
TennoBeIM;

CrnoeM conpoTHUBIIEHUS.

NS

10. Auddysznonnsrii Tepmodpdexr 3to:

MoneKyJIapHbIiA IEPEHOC TETIOTHI;

Monexynsapusliii 1ud G y3nOHHBIN EPEHOC TEIIOTHI;
MonspHbIi IEPEHOC TEILIOTHI;
MonsipHo-au¢dy3MOHHBIN TEPEHOC TETUIOTHI.

NS

[TpakTuyeckas paboTa BBINOJHIETCS OOYHYaAIOIIMMCSA CAMOCTOSITEIBHO IO PYKOBOICTBOM
npenogasaress. [Ipu BeINONIHEHNN TPAKTUYECKOH paboThl 00y4aroIUics JOKEH I0Ka3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTEpUAIIOM U JPYTUMH JUTEPATypHBIMH HCTOYHHMKAMH, a
TaKXKe BO3MOXXHOCTh CHCTEMAaTH3UPOBaTh W aHAIM3UPOBATh (PAKTHYECKHA MaTtepual u
CaMOCTOSITEJIbHO TBOPUYECKH €r0 OCMBICIINBATh.

B Havane u3ydeHus IUCHMIUIMHBI IpenojaBaTeNb IpearaeT oOydarolMMcs Ha BbIOOp
nepevyeHb TeM NMpakTHUecKuX pador. OOydarouuiics caMOCTOATENbHO BBIOMPAET TeMy palOOThI.
CoBrniazieHne JaHHBIX K NPAaKTUYECKUM pabdoTaM Yy CTYAEHTOB OAHOW Y4eOHOM TIpymnmbl He
JIOITYCKaeTCsl.

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

B nmnpouecce pacdyera mnpakTHueckod pabOThl OOydaroLMiics JOKEH pa3odpaTbcs B
TEOPETUYECKHUX BOIIPOCaX U30paHHON TEMBbI, CAMOCTOSTENBHO TPOAHAIU3UPOBATh IPAKTHUECKUN
MatepHal, pa3o0paTs 1 000CHOBATh MPAKTHUECKHUE MTPETIOKEHUS.

[IpenogaBarens, MpoBepUB padOTy, MOXKET BO3BPATUTh €€ ISl JTOpabOTKH BMECTE C
NUCbMEHHBIMU 3aMeyaHusAMU. OOydaroIuiicsi MOJDKEH YCTPaHWTh MOJYYEHHBIE 3aMeuyaHHs B
YCTaHOBJIEHHBIN CPOK, MOCJIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCSI.

[TpuMepHBIii TepeyeHb TeM NMPaKTHYECKUX paboT U MpUMEp 3aJaHus MPEICTaBICHbI B pa3jaene 7
«O11eHOYHbIE CpeACTBa ISl IPOBEACHUS TPOMEKYTOUHOM aTTeCTaII».



[Tpunoxenue 2

7 OneHOYHbBIE CPEICTBA NPOBEACHNS MPOMEKYTOUYHOM aTTecTaluu (3K3aMeHa)

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Koo
unouxamopa

HUnouxamop
00CMUIICEHUS
KoMnemeHyuu

Oyenounvle cpedcmsa

npoMbinieHHbIX TIC

[IK-1 — CriocoGeH y4acTBOBATH B OlIEHKE TEXHHYECKOT0 COCTOSIHUSA, MOAAEPKAHUS M BOCCTAHOBJIEHHS] PA00TOCIOCOOHOCTH TEMJIOMEXaHHYECKOro 000py/10BaHus

[IK-1.1 OueHuBaeT ypoBEHb
TEXHUYECKHUX
peleHuit
HalpaBJEHHBIX  Ha
MTOBBIIIICHUE

s dexTuBHOCTH
paboThl
TETIOMEXaHHYECKOT
0 000py/I0BaHUS

IIpumepnvie memvl npaKmMuuecKux 3a0aHull
3AJZTAYA. OKOHHBIN CTEKJIONAKET COCTOUT U3 TPEX CIIOEB CTEKJIAa TOJIIMHOW MO 4 MM Kaxaelil. Mexny
CTEKJIAaMH HaXOJATCS CJIOM CYXOr0 HEMOABHKHOIO Bo3ayxa TonmuHoi 10 mm. Ilnomans moBepxHocTH okHa 3
M2, PasHocT TeMIIepaTyp Ha BHEIIHUX [TOBEPXHOCTAX cTekoi 30 OC. OnpeenuTh MOTEPH TEIIIOTHI Yepes OKHO,
ecyi Ko (HUITMEHTHI TETUIONPOBOJTHOCTH CcTeKIa Acr = 0,74 BT/M K, Bo3ayxa Aggsy = 2,45 ‘102 Bt/ MK.
3AJJAYA. Onpenenuth IJIOTHOCTh TEIJIOBOTO MOTOKa ((, BT/MZ) B IIpoLIECCE TEIUIONepeayd OT JIBIMOBBIX
ra3oB K KHUIIAIIEH MapOBOASHON CMeCH Yepe3 CTAIbHYIO CTEHKY TOodIuHou & = 8§ MM. Temneparypa razos t; =
1000 °C, temmeparypa cmecu t, = 200 °C. Kosdduument Termooraaun or ra3os k crerke o1 = 40 Br/m*K, o1
CTEHKHM K NapoBOAsHON cMmecu oy = 4000 Br/m*K, ko3¢ dunreHT TemnonpoBogHocTH cTeHKU A = 40 Br/Mm'K.
PaccuuTath Takxke Temreparypbl CTEHKH ¢ 00€MX CTOPOH 1l U te).
3AJJAYA: Kakyro TONIMHY JOJKHA UMETh M30JSILMS, €CIM €€ HAJOKUTh Ha IUIOCKYIO CTAJIBHYIO CTEHKY
TomuuHOW 20 MM, 4TOOBI TEMJIOBbIE MOTEPU YMEHBIIMIKMCH B JBa pa3a. Kodap@HuueHT TerionpoBOAHOCTH
crami Ay = 40 Br/m K, a marepuana mzomsauuun A, = 0,125 Br/m K, ko3 dunment tennoornaun ¢ ogHOM
CTOpPOHBI CTeHKH 01 = 500 Br/M? K, a ¢ apyroii oy = 80 Br/m® K.
3AJIAYA. Mo uyrynHOMy TpyOompoBoay auamerpoMm Oz = 50 MM, d; = 44 MM JBHXKETCSI TIap ¢ TEMIIEPaTypoi
315 °C. Koaddumment Temmooraun ot napa k pyde  ag =120 Br/m? K. TemmepaTypa oKpyKarolIero Bo3yxa
20 °C, K03 UIUMEHT TEIUI00TAa4YH o = 12 Br/m* K. Haiiti TemioBsie MOTEPH, €CIIH TPYOOIIPOBOJ] U30JIUPOBAH
cioeM neHomamoTa 8 = 50 MM. A jenomamora= 0,3 BT/M K, X 4yryua = 90 Br/M K.
3AJAYA. [lns yMeHbLICHUS TOTEPbh TEIUIOTHI OT HaponpoBoia auamerpoM dz = 25 MM mpeiararorcs
M30JAIMOHHBIe MaTepuansl: acbect A = 0,151 Bt/MK, crexnoBata A = 0,047 Bt/MK. Kakoii martepuan




Hnouxamop

Koo
docmudiceHus Oyernounvie cpedcmea
uHoukamopa

KOMRemeHyuu

nenecoo0pa3Hee NPUHATH B KAYECTBE U30JIAINH, €CJIH KOO PHUITUEHT TEIIOOTIa4YH K OKPYKAIOIIeH cpee oy = 8
2
Bt/m“K.
[K-1.2 [IpoBogutr yuer wu Ipumepvr mem npakmuyeckoii pabomol

aHaImn3
TEXHUKO-IKOHOMHYE
CKHUX  IOKa3aTeJei
paboThl
TEIUIOMEXaHHYECKOT

0 000pyI0BaHUS

1. HecraunonapHas TEIJIONPOBOIHOCTD;
2. KOHBEKTUBHBIN TEMI000OMEH NMPU BBIHYX/IEHHOM MPOJI0JIBHOM OOTEKaHUU IJIOCKOM MOBEPXHOCTH;
3. TeriooOMeH U3TyYeHHEM MEXAY Ta30M U TBEPJIOH MOBEPXHOCTHIO;
4. TermooOMeH IpU KUIIEHUU KHUJIKOCTH.
[IPUMEP 3AJIAHV ITO TEME ITPAKTUYECKOM PABOTHI:
3aoaua 1. Hecmayuonapnas mennonpogooHocms
Mertammnyeckas 3aroToBKa, Meromas (opMy IUIACTHHBI (IIHJIMHAPA) HEOTPAHWUYCHHOM TUHBI, TOJIIIUHON 20
(u1u quameTpom 2r,), ¢ HauaJabHOU TeMiieparypoil t,, HarpeBaercs B Ieuu, TeMIepaTypa KOTOPOoH 1y moaaepKUBaeTcs
[OCTOSHHOM, JI0 KOHEYHOU TEMIIEPATyPHI [0 OCH 3ar0TOBKH ty, . CUnTast JJIMHY 3arOTOBKH OOJIBIION MO CPABHEHUIO ¢
TONIIUHON (WJIM TUaMETPOM ), OTIPEICTTUT:
1) Bpewmst HarpeBaHusI 3aTOTOBKH JI0 33JaHHON KOHEYHOMN TEMITepaTyphI;
2) TemmeparTypsl Ha OCH M MOBEPXHOCTH 3arOTOBKH JJIsl Pa3IMYHBIX MOMEHTOB BPEMEHHU (C HCIOJIb30BaHUEM
HOMOrpamMM bynpuna);
3) PacmpeneneHue TeMrepaTypbl IO TOJIIWHE 3arOTOBKH ISl YETHIPEX MOMEHTOB BPEMEHHU (C HUCIOJIb30BAHUEM
aHATUTUYECKUX (popmyn);
4) KoNM4eCTBO TEMIOTHI, MOJBEICHHOE K TNy B TEUSHHE BCEro MepHoia HarpeBaHms (Ha 1M° IOBEPXHOCTH
MJTACTUHBI WK HA | M IJTMHBI IWJIMHIPA),
5) Ilo pe3ysibpTatam pacyeToB 1.2 | I1.3 TOCTPOUTH IpaduKH.
Baoaua 2. menyioooMmeH BLIHYIHCOCHHOM —~ NPOOOIbHOM — OOMEKAHUU  NIOCKOU
nosepxHocmu
[lmockass macThHAa JJIMHOU

TeMIepaTypa HAGEraroIIEro MOTOKA by "C. 3aaHa TeMIiepaTypa MOBEPXHOCTH IIIACTHHBL  t:=COonst .

Konsexmuenuwiii npu

| M oOrTekaeTcs MPOIOJBHBIM IMOTOKOM JKHIKOCTH (ra3a) CO CKOPOCThIO My M/C.




Koo
uHoukamopa

Hnouxamop
00CMUdICEHUS
KOMnemeHyuu

Oyenounvie cpedcmaa

HaiiTu:
5. KPUTHYECKYIO KOOPAMHATY Xy, TOUKHU IIEPEX0A JJAMHUHAPHOIO IIOTPAHUYHOIO CJI0S1 B TypOYJICHTHBIN;
6. TOJIIMHBI JUHAMHUYECKOTO O M TEIJIOBOTO K MOTPAHWYHBIX CIIOEB HAa Pa3JIMYHBIX PACCTOSHUAX OT MepeaHen
KPOMKH TIACTUHBI;
7. 3HAYCHHUS MECTHBIX KOX(PQUIIMEHTOB TEIUIOOTAAYH O HA PA3IMYHBIX PACCTOSHUSAX OT MEpeIHEH KPOMKH
IUIACTHHBI;

8. cpennue ko3 duEeHTH TeI00TAAYN & IS YYACTKOB C Pa3IMYHBIMU PEKUMAMU TCUCHHS.
9. Toctpouts rpaduku d=F(X), k=Ff(x), o=Ff(x).

3aoaua 3. Tennoobmen usnyyeHuem mexncoy ea3om u meepootl N0BEPXHOCHIbIO

JIbIMOBBIE Ta3bl 3a/IaHHOTO COCTaBa JABIDKYTCS B razoxojne cedennem A x B. O6mee naBienue razos 98,1 xlla.
TemmepaTypa ra3oB Ha BXoJie B razoxof t;”  u Ha Beixoje t;”. CpeaHsis TeMieparypa noBepXHOCTH razoxoaa t..
Borancinrs:

5. IUIOTHOCTH TEILIOBOTO MOTOKA, 00YCIIOBJICHHOTO M3 TYICHHEM OT JIBIMOBBIX T'a30B K TIOBEPXHOCTH Ta30X0/1a;

6. yCIOBHBII KO3(DPHUIMEHT TETUIOOTIAYH U3ITyUYCHUEM.

[TprMeuaHue: CTEIeHb YSPHOTHI Ta30B ONPEISIIUTh ABYMS METOIaMU

a)— C IIOMOIIIbI0 HOMOTPaMM;

0) — o ¢popmyre.

3aoaua 4. Tennoobmen npu KUneHuu HUuOKOCmu

B TpyOe BHyTpeHHUM auameTpoM d=18 MM ABMKETCS KUIAas BoJa co CKopocThio w=1 m/c. Bojga HaxonuTcs noj|
nmasnenueM p = 8105 I1a [2]. Onpenenuts:

1. 3nayeHue ko3 PpuIrieHTa TerI00TAaYN OT CTEHKH K KUIISIIEeH BOJIe, €CJIM TeMIIepaTypa BHYTPEHHEH CTEHKH tC JIEKUT
B nHTepBate ot tc = ts f(p) + 2 mo 1,2- ts f(p) °C.

2. OnpeaenuTs MIOTHOCTh TEIUIOBOTO MOTOKA [T KaX/10M TeMIepaTypbl CTEHKH.

3. HOCTpOI/ITL KPHUBYIO KUTICHUSA JIA 3aJaHHOTO TEMIICPATYPHOI'O HAIlOpa CTCHKHU.
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4. OnpenenuTb KPUTUYECKYIO TEIJIOBYIO HArPY3KY IIPU KUIIEHUU KHUAKOCTU B TpyOe MO KPUBOM KUIICHUSI.
5. Onpenenuts TemMnepaTypy CTEHKU TPYObI MPU HACTYIUICHUH KPUTUYECKOM TEIIOBOM HArPYy3KH 110 KPUBOM KUIICHUS.

0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTALUM, M0KA3ATEeJ M U KPUTEPUHU OLIEHMBAHUS.

Kputepuu onieHkH (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIETEHIIUSIMHU U TUIAHUPYEMBIMH PE3yJIbTaTaMu O0yUYeHUs):

[Ipomexyrounas arTtectauus no gucuuminHe «TemmomaccooOMeH» BKIIOYAEeT TEOPETHUECKHE BOMPOCHI, MO3BOJSIONINE OIEHUTh YPOBEHB
YCBOEHHUSI OOyYaIOLMMUCS 3HAHUW, U MPAKTUYECKUE 3a/laHusl, BBIABISIOUINE CTENEHb COPMUPOBAHHOCTH YMEHUM U BIAJEHUI, IpOBOAUTCSA B (hopme
9K3aMEHa U 3ayeTa.

DK3aMeH 110 JaHHOW IMCHUIUIMHE IPOBOJIUTCS B YCTHOM (POpME 1O IK3aMEHALMOHHBIM OMiieTaM, KaXKIbli U3 KOTOPBIX BKIIIOUAET 2 TEOPETUUECKUX BOIpoca
U OJTHO MPAKTUYECKOE 3aJaHHeE.

Iloka3aTenu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:
— Ha OLEHKY «OTIM4HO» (5 OaioB) — oOOyyarouuiicss EMOHCTPUPYET BBICOKMH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE,
CHUCTEMaTHYeCKOe U IIyOOKOe 3HaHHe y4eOHOro mMarepualia, CBOOOHO BBIMOIHIET MIPAKTHUECKHUE 3aJaHUsI, CBOOOJIHO OMEpUPYET 3HAHUSIMH, YMEHUSIMU,
MPUMEHSET UX B CUTYAIMSX TIOBBIIICHHOHN CI0KHOCTH.
— Ha OLIEHKY «Xopoloy» (4 6amia) — oOyyarouuiics JeMOHCTPUPYET CPEIHUM YpOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMH: OCHOBHbBIC 3HAHMS, YMEHUS
OCBOECHBI, HO JIOMTYCKAIOTCS HE3HAUNTENIbHBIE OITMOKH, HETOYHOCTH, 3aTPYAHECHHUS TIPU aHAJTUTHUECKUX OTIEPaIUsX, EpEeHOCe 3HAHUI U YMEHHIA Ha HOBBIE,
HECTaHJAPTHbHIE CUTYAIIH.
— Ha OIIEHKY «YIOBJIETBOPUTEIHbHO» (3 Oaiya) — OOydYaroIIHMiics AEMOHCTPUPYET MOPOTOBBI YpOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUNA: B XOJE
KOHTPOJIbHBIX MEPONPUATHIA JOMYCKAIOTCS OMIMOKH, MPOSIBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHH, HaBBIKOB, OOYYarOIIMMCS MCIBITHIBAET
3HAYUTENBHBIC 3aTPYAHEHUS TIPH ONIEPUPOBAHUH 3HAHMSIMHA U YMEHHUSIMH TIPU MX TIEPEHOCE Ha HOBBIE CUTYAIIHH.
— Ha OIIEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oayuia) — oOyuarommidcs J€MOHCTpUpyeT 3HaHMs He Oosee 20% TeopeTHYecKoro Marepuana, JOIyCKaeT
CYIIECTBEHHBIE OMMOKH, HE MOXKET TIOKA3aTh MHTEUICKTyaIbHBIC HABBIKHM PEIICHHSI TPOCTHIX 3a/1ad.
— Ha OIICHKY «HEYJOBIETBOPUTENbHO» (1 6arut) — o0yyaromuiicss He MOXKET IMOKa3aTh 3HAHUS Ha YPOBHE BOCIPOM3BEICHUS U 00BsICHEHUSsI MH(opMaIuu, He
MOJKET MOKa3aTh MHTEIUICKTYaJIbHBIC HABBIKM PEIICHHUS TIPOCTHIX 3a/1a4.

Iloka3aTenu U KpUTEePUH OLIEHNBAHUS 3a4eTa:
- «3aUTEHO» - 00YYAIOIIUICS CIIPABUIICS C PEIIeHHEM KOMIUIEKCHBIX 33/1a4 U 3allUTUII IPAKTHYECKYIO padoTy.
- «HE 3a4TEHOY - 00yJaIOUINIiCs HE CIIPaBWIICA C PEeLICHHEM KOMITJIEKCHBIX 33J1ad U C BBIITOJIHEHUEM MTPAKTUYECKON padOoTHI.




