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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u ogoopeHa s peanmsaiuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, o0CcykaeHa u ooopeHa s peanusaruu 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, 0ocyxaeHa u ogodpena st peamsanuu 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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX B SHEPTeTHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmnopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Henstmu ocBoenust qucuruinibl «TemnomaccooOMen» SBISIOTCS: pa3BUTHE Y CTYIEHTOB
JUYHOCTHBIX KayecTB, a Takxke (QOpMHUpPOBaHUE OOLIEKYIBTYPHBIX M TNPO(HECCHOHAIBHBIX
KOMITETCHIIMK B COOTBETCTBUU ¢ TpeboBaHusmMu OI'OC BO mo HampaBieHHIO MOATOTOBKH
O6akamaBpoB 13.03.01 TeruosHepreTuka W TEIUIOTEXHHWKA, MNPO(UIb TOATOTOBKU -
DHeprooOecIeuYeHHE MPEIPUITHI.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucrunamaa TermomMaccooOMEH BXOIUT B 4YacTh y4yeOHOTO IUiaHa (GOpMUPYEMYIO
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHUS  (YMEHHWsI,  BIJIAJICHUSA),
c(hOpPMUPOBAHHEIE B PE3YyJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

MaremaTuka

dusnka

TexHuueckas TepMOAMHAMHKA

I'maporazonnHamuka

3HaHus (yMEHHs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AMCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

TemmomaccooOMeHHOE 000pyIOBaHUE IPEATPUATHI

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11MTa BEITYCKHON KBATHU(PUKAITMOHHOMN paboThl

[ToaroroBka K caye v cjaya rocyAapCTBEHHOI 0 3K3aMEHa

TennosHepreTH4ecKre CUCTEMbI POMBIIUIEHHBIX TPEATPUATHI

BricokoTeMiiepaTypHbI€ IPOLECCHI U YCTAHOBKU

TemnooOMeH U TETUIOBBIE PEKUMBI TPOMBIIIIICHHBIX ITeUeh

DIEeKTPOTEPMHUUECKUE POMBIIIJIEHHBIE YCTAHOBKU

DHepreTrka TerI0TeXHOJIOT Ui

[TaporenepaTopsl TPOMBIIUIEHHBIX TPEATPUATHI

CucTeMbl IPOMBIIIICHHOTO TETUIOCHA0KCHUS

TennorexHn4YeCcKnii IKCIIEPUMEHT

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pesynbprare ocBoeHus AUCHUIUIMHBI (Monyisi) «TemmomaccooOMeH» oOydarouuiics
JIOJKEH 0071a/1aTh CIIEAYIOUIMMH KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[IK-1 CrnocoGeH ydacTBOBaTh B OLIGHKE TEXHUYECKOTO COCTOSHUS, MOJAJIEP)KaHUA U
BOCCTAHOBJIEHHSI PabOTOCIOCOOHOCTH TEIMJIOMEXaHUYECKOTO 00O0PYAOBAHUS MPOMBIIUIEHHBIX
TOC

IK-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELICHUI HallPaBJIEHHBIX Ha ITOBBIILICHUE
3¢ (HeKTUBHOCTH PabOTHI TETIIOMEXaHUIECKOT0 000PYyI0BaHUS

[1K-1.2 [IpoBoaUT ydeT M aHaIU3 TEXHUKO-DPKOHOMUYECKHX IOKazarene paboTsl
TETMJIOMEXaHUYECKOT'0 000pYI0BaHHUSI




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 17 akaJ. 4acos:
—ayauropHas — 14 akaj. 4acos;

— BHEAYJUTOpPHAS — 3 aKaJl. YacoB;

— caMocTtosTenbHas pabora — 294,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 akaj. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynutopHast ) =
KOHTaKTHas paboTta E 3 ®dopma TeKyILero
s X By KOHTPOJIS
Pasznen/ Tema 2 (B axaz. acax) S A . p Kon
> 3 © | camocTosTenbHOI | ycreBaeMOCTH U
JTACIUTUTAHBI N [ . | xommerenim
o & padoThI TIPOMEKYTOYHOH
na6. | mpakt. | £ &
Tlex. : 1 2'¢ aTTecTaluu
3aH. 3aH. | O &
1. Pazgen 1. Bsexenue.
Crnoco0bl TemI000MeHa.
ITpopaboTka
1.1 Ponp TemmooOMeHa B JIEKIUOHHOTO Hamimane K-1.1
TEIJIO3HEPIeTHKE. 3|02 15,3 Mmarepuana KOHCIIEKTOB o)
. TK-1.2
CriocoOsI TermoooMeHa. (Pazpmen 1 m.6.1 JeKIHH
IMpunoxenue 1)
Hroro no pazneny 0,2 15,3
2. Pazmen 2. CranuoHapHble
MPOLECCH! TEIUIONPOBOIHOCTH
2.1 OcHOBHBIE IOJIOKEHHS IIpopaboTka
TEOPUH JIEKIIMOHHOTO
Hanuuue
TEIUIONPOBOIHOCTH. 02 14 MaTepuaia KOHCIICKTOR IIK-1.1,
JuddepenunansHoe ' (Pazmen 2 m 6.1. Ne . TIK-1.2
JIeKLUi
ypaBHEHHE 1-16 Ipunmoxxenue
TEMJIONPOBOJHOCTH. 1).
29 Perttere [IpopaboTka neki.
MaTepHania.
U epeHIInaTLHOTO
IToar.otuera o
YPaBHEHHUS Hanuune
nabop. TIK-1.1,
TEIUIONPOBOTHOCTH A 0,4 2 0,2 11 KOHCIIEKTOB
o MIPAKTUKYMY. . TIK-1.2
IUIOCKOH cTeHku 1-r0 u JeKIui
(Pazmen 2 m 6.1. Ne
3-Tr0 TpPaHUYHBIX YCIOBUSL. 17-21
11 .
OHATHE O TCIUIoIIepeIaye 3 Mpuoskente 1)'
2.3 Pemienue ITpopaboTka
nddepeHnnaTbHOro JIEKIIUOHHOTO
Anddepenn 1 Hammane
YpaBHEHHUS MaTepuana. TIK-1.1,
0,3 0,2 14 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,
0,2 0,2 16 KOHCIIEKTOB
TEIUIONEPEauHr. (Pazmen2m 6.1. Ne N IK-1.2
JIeKITAi
Opebpenue. 25-36
[punoxenue 1).
Hroro no pazneny 1,1 2 0,6 55

3. Pasgen 3. HecranuoHapHbie
MPOIECCHI TEIUIOMPOBOTHOCTH




3.1 Pemenue

ITpopaboTka nexi.

U PepeHIInaIEHOTO Marepuaia Hannune
[K-1.1,
ypaBHEHUs 0,3 0,2 20 |(Pazmen3 m6.1. Ne KOHCIIEKTOB
o IK-1.2
TETUIONPOBOAHOCTH JUTSE 1-11 Tpunoxenue TIEKIUH.
TUTACTHHBI 1).
3.2 Pemenue
JudhepeHIaIbHOro ITpopaboTka
ypaBHEHHS JICKIIAOHHOTO Hammuue
TEIUIONPOBOTHOCTH JUISt 02 02 19 MaTepHana. KOHCIICKTOB TK-1.1,
CIUIOIIHOTO IWJIMHAPA MpHU ' ' (Paznmen 3 m 6.1. Ne| nexuuii. Pemenue IK-1.2
HECTAI[IOHAPHOM PEXKHUME. 1-13 Ipunoxenue TECTOB.
HarpeB Ten  KOHEYHBIX 1).
pa3MepoB.
HUroro no pazaeny 0,5 0,4 39
4, Pasgen 4. KOHBEKTHBHBIN
TEINIOOOMEH B OJHOPOJHOM
cpene
4.1 Cucrema
Anbgep CHIHAIBHBIX IMpopaboTka nexu.
ypaBHEHHH KOHBEKTUBHOTO
MaTepuana. Hanmaue
TEII000MEHa; TPUMEHEHHE TIK-1.1,
0,2 14 |(Pazmen 4 m 6.1. Ne KOHCIIEKTOB
METOJI0B o100ust K N TIK-1.2
1-20 Tpunoxenue JICKITHH.
W3y9IEHHIO MPOLIECCOB 1)
KOHBEKTHBHOTO '
TEII000MeHa.
ITpopaboTka neKir.
MaTepHaa. Hamane
4.2 Temnootmaua  mpu (Pazmen 4 m 6.1. Ne
KOHCIIEKTOB
BBIHY)KJJCHHOM OOTEeKaHUU 21-25 .
sex-mui. Crava TIK-1.1,
[JJACTHHBLI, TEYEHHH B 0,4 0,2 20 [punoxenue 1).
1abopaToOpHBIX TIK-1.2
KaHajax, 00TeKaHUH TPYObI IHoaroroska N
paboT (yCTHBII
U Ty4Ka Tpyo oT4eTa 1o
0TIpOC)
nabopaTopHOMY
PaKTUKYMY.
ITpopaboTka nexi.
Marepuana. Hamiane K-1.1
4.3 CBoOOHAS KOHBEKIIUS 0,2 0,2 13 |(Pazmen4 m 6.1. No KOHCIIEKTOB )
N IK-1.2
26-33 JIEKIAH.
IMpunoxenue 1).
HWroro no pazaeny 0,8 0,4 47
5. Paspmen 5. TemmooOMeH mpu
(ha30BBIX NPEBPAICHUIX
IIpopaboTka
JIEKIIMOHHOTO Hamaue
51 Temmoobmen  mpu MaTepuana. TIK-1.1,
0,2 14 KOHCIIEKTOB
KOHJICHCAIIUH Tapa (Pazmen Sm 6.1. No - TIK-1.2
1-4 Tlpunoxxenne 1
1).
5.2  TemnooOmen  mpu [MpopaboTka nexi.
KUTIEHUH  JKHIOKOCTH (B Marepuana. Hamame K-1.1
HEOTPaHUYCHHOM O00BEME, 0,3 14,2 |(Pazgen Sm 6.1. Ne KOHCIIEKTOB l'IK-ll 2’
B YCJIOBHUSX BBIHYXJICHHOTO 5-10 Ipunoxxenne TIEKITUH. '
JBIDKCHUS B TPYOax) 1).
Wroro no pazaeny 0,5 28,2
6. Pazgen 6. Temnoobmen
W3JTyYCHUEM
IIpopaboTka
JICKIITMOHHOTO Hammame
6.1 OcHOBHBIE  3aKOHBI Marepuania. TIK-1.1,
0,2 13 KOHCIIEKTOB
TEIUIOBOTO M3ITY4YEeHHUS (Pazmen 6 m 6.1. Ne [ TIK-1.2

1-17 Ilpunoxenue
1).




6.2 JlyuucTslii TEriooOMeH

ITpopaboTka nexi.

. TenaMu MaTtepuana. Hanmaue MK-1.1
Ay > 0,2 0,2 18 |(Paszmen 6 m 6.1. No KOHCIIEKTOB )
pa3iencHHbIMU 18-29 [— TIK-1.2
MPO3pavyHoil cpenon Tpunosenue 1)
HUroro no pazaeny 0,4 0,2 31
7. Pazgen 7. TemmooOMmeHn
W3JIYy4YEHHEM B IMOTJIOMIAIONINX U
W3JTYYaIOINX Cpeiax
[IpopaboTka aeKiI.
7.1 Tennoobmen p n}[)aTe asta 1 Hamnune
U3ITy4EeHUEM B P ) KOHCIICKTOB TIK-1.1,
0,2 0,2 15 |(Pazmen 7 m6.1. Ne .
ITOTJIOIIAFOIIMX 31 JeKkuuii. Penrenne TIK-1.2
1-16 TIpunoxenue
U3ITyYaIoIuX cpeax 1) TECTOB.
HWroro mo pasueny 0,2 0,2 15
8. Paznen 8. MaccooOmeH.
IIpopaboTka
8.1 Amanorusi HpOIECCOB neiuﬁormoro
Macco- H TemIoo0OMeHa. MaTePHATA Hammune MK-1.1
MaremaTnueckoe 0,2 13 (Paszien gn 6 1 No KOHCIIEKTOB HK-ll 2’
OIMcaHue MPOIIECCOB 1-6 TI I/IJ'IO)KQ.}H.I/IC_ JIEKITMI '
Macco- U TeII000OMeHa p 1)
8.2  uddepenuuansHoe IIpopaboTka
ypaBHECHHE 31 JIEKITHOHHOTO Hamane
3aKOHOMEPHOCTH 01 15 Martepuaa. KOHCIICKTOR TIK-1.1,
KOHBEKTHBHOTO ' (Pazmen 8 m 6.1. Ne f— TIK-1.2
MaccoIepeHoca; 7-14 Tlpunoxenue
MaccooTaava 1).
HWroro no pazneny 0,3 28
9. IIpaktuueckuit
TEIIOMAacCOOOMEH
9.1 TemnonmpOBOJHOCTH TEI BeinonHenue
HEOI'PaHUYCHHBIX pa3MEPOB 09 9 3amaun Nel Hamuue TK-1.1,
npu HECTAIHOHAPHOM ' MPAaKTUYECKOW | peIleHHOH 3a1auu TIK-1.2
TEIUIOBOM PEXKHUME paboThI
9.2 Pacuer TemIOOTHAYH BAIMONHEHIE
BbIHY)KICHHOH ~KOHBCKLUH 3amaun Ne2 Hamnune T1IK-1.1
MPHU JBIKEHUU SKUIKOCTH 1 9 - N )
P A A . MIPaKTUYECKOW | pelleHHOH 3agauu IK-1.2
BJIOJIb IJIOCKO# AGOThL
MTOBEPXHOCTH p
9.3 Pacuer  ay4uCTOro Brmonnenue
TénnOOGMeHa Mﬁ:)KyIl rasom 1,1 9 sapasm Ne3 Hamrue TIK-1.1,
N Y ' MPAKTUYECKON | pEeIIeHHOM 3a1aun TIK-1.2
U TBEPJIOH MOBEPXHOCTHIO paboTs!
BremonaeHnne
9.4  TemroobMeHn  mpu
P 3amauu Nod Hamnune TIK-1.1,
KHUIIEHUH  JKHUIKOCTH B 1,2 8,9 . .
TovEe MPAaKTUYECKOW | peIleHHOH 3a1auu TIK-1.2
Py paboThI
HWroro no pazngeny 42 1359
Hroro 3a cemectp 4 6 294.4 JK3aMEH,3a4éT
Hroro no aucnuminuze 4 6 294 .4 3a4€eT, DK3aMeH




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 00yUaroIMXCsl.

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

1. UndopmanimoHHbIE TEXHOJIOTHH — 00Y4YEHHUE B SJICKTPOHHOI 00pa30BaTeNIbHOM cpejie ¢
LEJIBI0 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/184252905.2021). — Pesxum ocTyIa: 1Mo Mo ImicKe.

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

HaunmeHnoBanme o
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
MexnyHaponHas pedepatuBHast u

MOJIHOTEKCTOBAs CripaBovHas Gasa manHbix [ttps://www.nature.com/siteindex
HAay4YHbIX W3gaHuii «Springer Naturey
Mexnaynapoanas 0a3a TMOJHOTEKCTOBBIX
»ypHaioB Springer Journals

DnekTponHbie pecypcbl oudaunorexku MI'TVY |https://magtu.informsystema.ru/Marc.html?local

http://link.springer.com/

uM. I'.1. HocoBa e=ru

Poceniickas I'ocynapcreenta bubmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru

®denepanbHOE TOCYJapCTBEHHOE

oromketHoe yupexaenune «Denepanpubii|URL: http://wwwl.fips.ru/

NHCTUTYT HDOMLIHJJICHHOI;'I

Nudopmannonnas cucrema - Ennnoe okHO
JIOCTYyHa K HH()OPMALIMOHHBIM pecypcam
ITouckoBas cucrema Axagemus Google
(Google Scholar)

Hamnuonanbuas
undopmanuronno-ananmutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii HHJICKC Hay4YHOI'0
DneKTpoHHas Oa3a MEPUOINYECKUX
n3nannii East View Information Services,

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

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

https://dlib.eastview.com/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 0OecTIedeHNe AUCIUIUTNHBI BKITIOYACT:

VYueOHble ayUTOPHH JUTS IPOBEICHHS 3aHATHH JICKIIMOHHOTO TUTIA:

- I0CKa, MeJL.

VYueOHas ayaAuTOpHs U1 IPOBEICHHS 1TaOOpaTOpHBIX padoT:

- 1abopaTopusi TemIoMaccooOMeHa:

- KOMIUIEKC JJADOpaTOPHBIX YCTAHOBOK I10 M3YYEHHUIO TMPOLieccoB Teronepenaun, JIATP;
AIIEKTPOIICYH, POTAIHOHHBIC HACOCHI.

VYueOHble ayIuUTOpUM JUIS TPOBEACHUS TPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VHJVBHIYAJIbHBIX KOHCYJIbTAL[UH, TEKYILETrO KOHTPOJIA U IPOMEXYTOYHOU aTTECTALUU: - JOCKa,
MeJl, KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

VY4eOHbIe ayJUTOPUH JISI CAMOCTOSITEIbHON Pab0Thl 00yJarOIUXCS:

- mepcoHaibHble KoMmmbloTepsl ¢ maketom MS Office, Beixomom B WHTepHeT u ¢
JIOCTYTIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne pans  XpaHeHHS W NPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS  y4eOHOTO
000pyI0OBaHUSA:

- CTeJUIaXKH, cel (bl A1 XpaHeH!s y4eOHOTro 000pyI0BaHMS, HHCTPYMEHTHI JJIsl PEMOHTA
71a00paTOPHOIo 000PYAOBAHHUS.



[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.

©oo~N O

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

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

IIK-1.1

OneHuBaeT ypoBeHb
TEXHUYECKHX
pelIeHuit
HATpPaBJICHHBIX  HA
MIOBBILIICHUE

3¢ (HEeKTUBHOCTH
paboThI
TEIUIOMEXaHHYECKOT
0 000py/I0BaHUS

IIpumepnvie membl npakmuyeckux 3a0anuii
3AJJAYA. OKOHHBIH CTEKJIOMAKET COCTOMT W3 TPEX CJIOEB CTEKJa TOJILMHOM 1Mo 4 MM KaxIbplid. Mexnay
CTEKJIAMH HAXOAATCA CJIOM CyXOr'o HEMOABMKHOIO Bo3ayxa TonmuHoi 10 MM. [lnomans noBepxHocTH OKHA 3
M2. PasHocT TEMIIEPATYP Ha BHEIIHUX MTOBEPXHOCTAX 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.
3AJIAYA. Onpenenuts MIOTHOCTh TEIMJIOBOrO MOTOKA ((q, BT/MZ) B IIpOLIECCE TEIUIONEpEnNauYd OT IbIMOBBIX
ra3oB K KHUIIAIIEH MapoBOASHON CMeCH Yepe3 CTAIbHYI0 CTEHKY TOoIuHON & = 8§ MM. Temneparypa ra3zos t; =
1000 °C, Temneparypa cmecn t, = 200 °C. KoadduuueHT Temiooraaqn or ra3os k crenke o; = 40 Br/M?K, o1
CTEHKHM K NapoBOAsSHON cMmecu oy = 4000 Br/m*K, ko3¢ dunreHT TemnonpoBogHocT cTeHKU A = 40 Br/m'K.
Paccunrarh Takxke TeMnepaTypbl CTEHKH C 00euX CTOPOH ¢ U te).
3AJJAYA: Kakyro TOMIMIMHY AOHKHA MMETh H30JISALMS, €CIU €€ HAJOKHUTh Ha IUIOCKYIO0 CTaJbHYIO CTEHKY
TonmuHOM 20 MM, 4TOOBI TEIJIOBBIE MOTEPH YMEHBUIMIUCH B JBa pas3a. Koap@HuuueHT TerionpoBOAHOCTH
cramu Ay = 40 Br/m K, a marepuana mzonmsuuu A, = 0,125 Br/m K, ko3 dunment tennoornaun ¢ ogHOM
CTOpPOHBI cTeHKH a1 = 500 Br/m*K,ac npyroit ay = 80 Br/M* K.
3ATAYA. o yyryaHOMY TpyOompoBoxy auamerpoM Oy = 50 MM, d; = 44 MM JABHXKETCS TIap ¢ TEMIIEPaTypoi
315°C. Koaddumnument Terioornaun ot napa k tpyoe oy =120 Br/m? K. Temneparypa OKpyXaromero Bo3ayxa
20 °C, kod(purmeHT TemooTnauu oy = 12 Br/m? ‘K. Haiitu Temiossie MOTEPH, €CITH TPYOOIIPOBOT U30JIUPOBAH
cioeM neHomamoTa 6 = 50 MM. A pexomavora= 0,3 BT/M K, X uyryua = 90 B1/M K.
3AJIAYA. [Ins yMEHbBIICHHS IMOTEPh TEIIOTHI OT IMapompoBoja aAuaMeTpoMm Oy = 25 MM mpemiararoTcs




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. HecranmoHapHast TEIUIONPOBOHOCTH;
2. KOHBEKTHBHBIN TETIOOOMEH MPHU BBIHYKJIEHHOM MPOJIOJIbHOM O0TEKAaHUH IIOCKOM MOBEPXHOCTH;
3. TeriooOMeH U3Ty4eHHEM MEXIY Ta30M U TBEPJIOH MOBEPXHOCTHIO;
4. TermooOMeH IpU KUIIEHUU KHUJIKOCTH.
[IPUMEP 3AJIAHWS ITO TEME ITPAKTUYECKOW PABOTHI:
Baoaua 1. Hecmayuonapuas mennonpogoonocmso
Merannnueckas 3arotroBka, umeromias popmy miacTUHb! (IMJIMHAPA) HEOTPAHUUYEHHOM JUIMHBI, TOJIIIMHON 20
(v quamMeTpoMm 2r,), ¢ Ha4aabHOW TeMIlepaTypoi t,, HarpeBaeTcs B IeUH, TeMIepaTypa KOTOPOH Ly moyiepKuBaeTcs
MOCTOSIHHOM, 10 KOHEYHOU TeMITEPATyPhI IO OCH 3aroToBKH t, ™. CunTas JUIMHY 3arOTOBKU GOJILIION 10 CPABHEHUIO C|
TOJIIIUHON (MJIM AUAMETPOM), OTIPEIETHUTh:
1) Bpewmst HarpeBaHus 3aTOTOBKH 10 33JaHHON KOHEYHOH TEeMITepaTyphI;
2) TemmepaTypbl Ha OCH U TOBEPXHOCTH 3arOTOBKH JUIS Pa3JIUYHBIX MOMEHTOB BPEMEHHU (C HCIIOJIb30BAaHHUEM
HOMOrpaMM byapuHa);
3) PacnpeneneHue TeMepaTypsl MO TOJIIMHE 3aTOTOBKH JIJISl YETHIPEX MOMEHTOB BPEMEHH (C MCIIOJIb30BaHUEM
aHATTUTUIECKUX (HOpMYI);
4) KoaM4ecTBO TEILIOTHI, NMOABEACHHOE K Tely B TEUCHHE BCEro IMepHoja HArpeBaHus (Ha 1M° MOBEPXHOCTH
TUTACTHUHBI WK Ha | M JUTHHBI ATAHAPA);
5) Ilo pe3ysibpTraTtam pacyeToB 1.2 | I1.3 TOCTPOUTH IpauKu.
3aoaua 2. meniooomen obmexkanuu  NaOCKol
nosepxHocmu
TImockas ImacTUHA JJIMHOM

Koneexmuenwiii npu  BLIHYIHCOCHHOM  NPOOOTbHOM

| M oOTekaeTcs MPOMOJBHBIM IMOTOKOM JKHMIKOCTH (ra3a) CO CKOPOCTBIO Mg M/C.




Koo
uHoukamopa

Hnouxamop
00CMUdICEHUS
KOMnemeHyuu

Oyenounvie cpedcmaa

Temneparypa HaOeTarmero NoToka ty C. 3anana TeMITepaTypa MOBEPXHOCTH IJIAaCTUHBI  tc=const .
HaiiTu:
5. KPUTHUYECKYIO KOOPAMHATY Xy, TOUKHU IIEPEX0a JJAMHUHAPHOIO IIOIPAHUYHOIO CII0Sl B TypOYJICHTHBIN;
6. TONIIMHBI AMHAMHYECKOTO O W TEIUIOBOTO K TOTPAHWYHBIX CIIOEB HA PA3JIMYHBIX PACCTOSHUSAX OT MEpPEAHCH
KPOMKH TJIACTUHBI;
7. 3HAYCHHUS MECTHBIX KOX(PQHUIIMEHTOB TEIUIOOTAAYH O HA PA3IMYHBIX PACCTOSHUSX OT MEPeTHEH KPOMKH
IUIACTHHBI;

8. cpennue K03(GUIUEHTHI TEIUIOOTAAYN & IS yIaCTKOB C Pa3IMYHBIMUA PSKUMAMU TCUCHHS.
9. Tloctpouts rpaduxu 6=Ff(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. IUIOTHOCTH TEIJIOBOTO MTOTOKA, 00YCIOBJIEHHOTO U3IyYEHHEM OT JILIMOBBIX I'a30B K IIOBEPXHOCTHU ra30X0/1a;
6. yCIOBHBII KO3()PHUIMEHT TETUIOOTIAYH U3ITydCHUEM.
[ [pMeuaHue: CTENEeHb YEPHOTHI I'a30B ONPEAEINUT ABYMs METO1aMU
a)— C TOMOILbI0O HOMOTPaMM;
0) — mo gpopmyre.

3aoaua 4. Tennoobmen npu KuneHuu HcUOKoCmu

B TpyOe BHyTpeHHUM quameTpoM d=18 MM ABMKETCS KUIALIas BoJa co CKopocThio w=1 m/c. Boga HaxonuTcs noj|
napiienreM p = 8-105 Ila [2]. OnpenenuTs:

1. 3nauenue ko3 HUIMEHTA TETUIOOTAaUN OT CTEHKH K KHIISIICH BOJIE, €CITH TeMIIepaTypa BHYTPEHHEH CTEHKH tC JISKUT
B nHTEepBase ot tc =ts f(p) + 2 mo 1,2 ts f(p) °C.

2. OnpenenuTs IIIOTHOCTh TEMIOBOIO MTOTOKA I KayKJOW TEMIIEPATyphbl CTEHKH.
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3. [TocTpouTh KpUBYIO KUIIEHUS AJIsl 33JaHHOTO TEMIIEPAaTypHOTO HAIOPa CTEHKHU.
4. OrnpenenuTb KPUTUYECKYIO TEIJIOBYIO HArPY3KY IIPU KUIIEHUU KHUAKOCTU B TpyOe MO KPUBOM KUIICHUSI.
5. Onpenenuts TeMIepaTypy CTEHKU TPYObI MPU HACTYIUICHHH KPUTUYECKOM TEIIOBOM HATPY3KH 110 KPUBOM KUIICHUS.

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

HpOMG)Ky’l'O‘IHaﬂ arrecragusa 10 AUCHUIIIMHE «TermromaccooOMeH» BKJIIOYAET TCOPCTUUCCKHUEC BOIIPOCHI, MO3BOJIAKOIINEC OLCHUTH YPOBCHbL
YCBOCHU: O6y‘IaIOH_II/IMI/IC$I 3HaHHﬁ, " IIPAKTHYCCKHC 3aJlaHHWA, BBIABJIAIOMIUC CTCIICHD C(i)OpMPIpOBaHHOCTI/I YMCHI/Iﬁ n BJ'Ia,I[eHHfI, IMPOBOAUTCA B q)opMe
OK3aM€Ha M 3a4f€Ta.

DK3aMeH 110 JTaHHOM JUCIUILINHE IMPpOBOOUTCA B YCTHOﬁ (1)opMe 10 3K3aMCHAIlMOHHBbIM 6I/IJ'ICT3.M, KaXOBIN 13 KOTOPBIX BKJIIFOYACT 2 TCOPCTUICCKHUX BOIIPOCA
1 OJTHO IMPAKTUYCCKOC 3aJaHHC.

IMoka3aTenu U KPUTEPUH OLIEHUBAHHUS JK3aMeHa:
— Ha OIEHKY «OTIMYHO» (5 OamnoB) — oOOydarouiuiicss NEeMOHCTPUPYET BBICOKHMH YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE,
CHUCTEeMAaTHYECKOE M TIYOOKOE 3HaHWME y4eOHOTrO MaTrepHualia, CBOOOTHO BBITIOTHICT MIPAKTHYCCKHE 3aaHUsI, CBOOOJHO OTIEPUPYET 3HAHHUSIMHU, YMCHUSIMH,
MPUMEHSIET UX B CUTYallUSIX TTOBBIIIIEHHON CII0)KHOCTH.
— Ha OIIEHKY «Xopomioy» (4 6amna) — oOyJaromuiicss 1eMOHCTPUPYET CPEIHUN YypOBEHb CPOPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENbHBIE OIMOKH, HETOUHOCTH, 3aTPYAHEHHS PU aHATTUTUYECKUX OTepaIusiX, epeHoce 3HaHUM U YMEHHI Ha HOBEIE,
HCCTAaHJAPTHBLIC CUTyalluH.
— Ha OIEHKY «YyIOBJIETBOPUTENbHO» (3 Oamna) — oOydaromuics AEMOHCTPHPYET IMOPOTOBBIM YpOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIIUW: B XOJ€
KOHTPOJBHBIX MEPONPUATHI JTOMYCKAIOTCS OIMIMOKH, MPOSBISETCS OTCYTCTBHE OTHAEIBHBIX 3HAHUM, YMEHHI, HaBBHIKOB, OOYYArOIIUNCS HWCIBITHIBACT
3HAYUTEIbHBIE 3aTPYAHEHUS IIPH OIIEPUPOBAHUU 3HAHWAMU U YMEHUSAMHU IIPU UX IIEPEHOCE HAa HOBBIE CUTYAIUH.
— Ha OLIEHKY «HEYJOBIIETBOPUTEIbHO» (2 Oamia) — oOyuarouuiicss JeMOHCTpHpyeT 3HaHus He Oonee 20% TeopeTHYecKOoro Marepuana, AOMyCKaeT
CYIICCTBCHHLIC OHH/I6KI/I, HEC MOXCT IMOKAa3aTh MHTCJUVICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3a4a4.
— Ha OIICHKY «HEYJOBIETBOPHUTENbHO» (1 6arur) — o0yyaromuiicss He MOXKET IMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS U O0BSICHEHUS HH(OpMAIINH, HE
MOJKET MOKa3aTh HHTEIUICKTYaJIbHbIC HABBIKM PEIICHHS MTPOCTHIX 3ajad.

IMoka3aTeu 1 KpUTEPUH OLlEHUBAHUS 3a4eTAa:




- «GauYTCHO» - O6y‘lﬁIOH.[PII>iCH CIIpaBHJICA C pCHICHUEM KOMINJICKCHBIX 3aJa4 U 3alllUTHUII IPAKTHYCCKYIO pa60Ty.
- «HEC 3a4YTCHO)» - O6y‘l3,IOH.[PIfIC5I HC CIIPpaBUJICA C pCUHICHUEM KOMIIJICKCHBIX 3a/la4 U C BBIIIOJIHCHUCM HpaKTH‘ICCKOﬁ paGOTbI.



