MWHVCTEPCTBO HAVKH U BBICILIET'O OBPA30OBAHUS
POCCUMCKON OEEPALINNA

DelnepanbHOE TOCYAAPCTBEHHOE BIOIKETHOS 006pa3oBaTenbHOe yupexaeHue
BbICIIEr0 0Opa3oBaHus
«Marrutoropekuit TOCYapCTBEHHBIHA TeXHUYeCKuH yHuBepcuteT um. I.1. Hocosay

YTBEPXJIAIO
. Jupexrop UDuAC
/ C.N. JIykpsH0B

26.02.2020 r.

PABOYAS ITPOTPAMMA JIUCLIATLIAHBI MOIYJLsT)

TEITNIOMACCOOBMEH

Hanpasnenune moarorosxu (cenuanbHOCTE)
13.03.01 TennosnepreTHka 1 TEMIOTEXHIKA

HanpaiennocTs (mpoduis/crienuanmusans) mporpaMmer
OneproobecreyeHne IpeaIpHsTHIA

Vposens Briciero o6pazopanus - GakanaBpuar

Dopma 06yuenus
3a09Hast

Wncrutyt/ hakynsrer  VIHCTHTYT SHEpreTHKE n 4BTOMAaTH3HPOBAHHEBIX CHCTEM
Kadenpa TennorexHuaeckix 1 SHEPTeTHUYECKHX CHCTEM

Kype 3

MarsuToropck
2020 ron



PaGouas mporpamma cocTtasieHa Ha ocHope ®I'OC BO 1o HaIpaBIeHUIO NOATOTOBKH
13.03.01 TermosHepreTHKa ¥ TeIIoTexHUKa (ypoBeHb GakamaBpuara) (mpuka3 MuHOOpHAYKH
Poccun ot 28.02.2018 r. Ne 143)

PaGouas mOporpaMma paccMOTpeHa M onobpeHa Ha / 3acelapiu xadenpsl
TemIoTeXHNIECKUX 1 FHEPIreTUIECKUX CHCTEM

11.02.2020, mpoToxon Ne 4
3aB. xahenpoit——" , _E.B. AranutoB

PaGouast IporpaMma ono6peHa MeToIaeckol komuccueit 1ou
26.02.2020 r. mpoTokon Ne 5

IIpencenarens C.J. JlykesiHOB
s )
Pa6oyast mporpamMma CoCTaBlIeHa:
cr. mpenojasarens Kadenps: TuoC K/ £ / 2o vsct C.B. Marsees
7
P4
Perensenr: W B
sam.HagansHuka [[DCT ITAO "MMK" , kaHII. TEXH. HayK,jQ/’ B.H. MuxaitnoBckuii
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop NOuUAC
C.W. JIykpsaHOB

26.02.2020 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEIV/IOMACCOOBMEH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
13.03.01 TermmosHepreTrka U TEIUIOTEXHUKA

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
OHeproobecneueHue npeaAnpusTui

YpoBeHs BrIcIIEro 00pa3oBaHus - 0aKajiaBpyuat

®opma oOyueHus
3a04Has

WNuctutyt/ pakynprer  MHCTUTYT Y)HEPreTUKH U aBTOMATU3UPOBAHHBIX CUCTEM
Kadenpa TennmoTeXxHNnYeCKuX U IHEPTETUUECKUX CUCTEM

Kypc 3

Maruuroropck
2020 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO

noarotoBku 13.03.01 TemmosnepreTuka u TeruioTexHUKa (mpukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)

PabGouass mporpamMmma paccMOTpeHa ©  OAO0OpeHa Ha 3aceJaHuu  Kadeapbl
TennoTeXHNYeCKUX U SHEPTeTUICCKUX CUCTEM
11.02.2020, mpotoxomn Ne 4

3aB. xadeapoit E.b. AranuroB

PaGouas nporpamma ogobpena metoauueckoi komuccueid MOuAC
26.02.2020 r. mpotokoia Ne 5

IIpencenarens C.N. JIykbsiHOB
PaGouas mporpamma cocraBieHa:
CcT. ipenoaaBatelb kadgeaps TudC, C.B. MartBeeB
Penensenrt:
3am.Ha4.l[DCT ITAO "MMK" | kana. TexH. HayK B.H.

MuxaniioBcKui



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kapeapbl TerIoTeXHUYECKUX M SHEPTETUIECKUX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.b. AranuToB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kadeapbl TermoTeXHHYECKUX U SHEPTETHIYSCKUX CHCTEM

IIporokomor 20 . Ne

3aB. kadeapoii E.B. Aranutos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kapeapbl TerIoTeXHHYECKUX U SHEPTETHIYECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadenpoii E.b. AranuTtoB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl TeroTeXHUYECKHX M SHEPrETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuiuinHa TermomaccooOMEH BXOIUT B 4acTh y4eOHOro IjaHa (hopMUpyeMmyro
y4aCTHHKaMHU 00pa30oBaTeIbHBIX OTHOIIEHUI 00pa30BaTeNbHON IPOTPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Maremaruka

dusuka

TexHnyeckas TepMOIUHAMUKA

I'mpporazonnHamMuka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

VICTOYHUKH ¥ CHCTEMBI TEIUIOCHA0KEHUS

KorenbHble yCTAaHOBKH U TapOr€HEPATOPbI

MopennpoBaHue IpoLEecCOB T’UAPOra30uHaMUKH U TEIIOMACCOIEPEHOCca

TemomaccooOMeHHOE 000pyI0BaHUE MTPEIITPUATHIA

DKclepUMeHTaIbHbIE HCCIeI0BaHMsI M 00pabOTKa TaHHBIX TEIUIOBBIX IIPOLIECCOB

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIe Pe3yJabTaThl 00yUeHu sl

B pesynbrare ocBoeHus nucummuiiHbl (Moayns) «TermomaccooOMen» oOydaroniuiics
JIOJDKEH 00J1a/1aTh CIICAYIONIMMH KOMITETCHIIUSMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

IIK-1 Cnocoben Y4aCTBOBAaTb B OHCHKC TCEXHHUYCCKOI'0 COCTOSAHUA, MOAACPKAHUA U

BOCCTaHOBJIEHHUs pabOTOCHOCOOHOCTH TEIJIOMEXaHUYECKOr0 00OpYJOBaHUS MPOMBIIIIEHHBIX
T3C

I1K-1.2 IIpoBOIUT yueT M aHaIU3 TEXHMKO-DPKOHOMHUYECKHX IOKazaTesiel paboTbl
TEIJIOMEXaHUYECKOI0 000PY10BaHMSI
IK-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELIECHUI HallPaBIEHHBIX Ha IMOBBIILIEHUE

3¢ (HeKTUBHOCTH PabOTHI TEIIOMEXaHUIECKOTO 000PYI0BaHHS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 20,3 akaj. 4acoB:
— aynutopHas — 16 akaj. 4acos;

— BHeaynuTopHas — 4,3 akaJi. 4acoB
— camocrosTenbHas padbora —291,1 akan. gacos;
— MOJTOTOBKA K dK3amMeHy — 12,6 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 12,6 akan. yaca
dopma aTTecTaluy - KypcoBas paboTa, 3a4eT, IK3aMeH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
Pasyen/ Tema 2 (B akaj. yacax) E E{ Bunx 3 KOHTPOJISI Kox
> 8 © | camocTosTensHOll | ycmeBaeMocTH U
JTACIUTUTAHBI = [ . | KoMIeTeHIn
2 £ paboThI MIPOMEKYTOUHOM
Tex. 7a0. | IpaKT. R aTTeCTAIMH
3aH. 3aH. | O &
1. Pasmen 1. Bsexenue.
Crnoco0bl TemI000MeHa.
ITpopaboTka
1.1 Ponp TemmooOMeHa B JIEKIUOHHOTO Hammaue TK-1.1
TEIUIOIHEPTETHKE. 3103 15,3 Mmarepuana KOHCIICKTOB HK-l. 2‘
CriocoOsI TermoooMeHa. (Pazpmen 1 m.6.1 JICKITHH '
ITpunoxenue 1)
Hroro no pazneny 0,3 15,3
2. Pazpmen 2. CranuoHapHbIe
MPOLECCH! TEIUIONPOBOIHOCTH
2.1 OcHOBHBIE MOJOXKEHHUS [IpopaboTka
TeoPUu JICKIIMOHHOTO
Hannune
TEIUIONPOBOIHOCTH. 03 14 MaTepuaia KOHCIICKTOR IK-1.1,
JuddepenunansHoe ' (Pazmen 2 m 6.1. Ne . MK-1.2
ypaBHEHHE 1-16 Ipunoxenue JIeKiH
TETM-JIONPOBOAHOCTH. 1).
2.2 Pemenue TIpopaboTka JeKIl.
JudhepeHIaIbHOro Marepuaia.
ypaBHEHHS Ioar.otyera mo Hamane
TCIUIONPOBOANOCTH A 0,3 10,5/0,51]0,2/0,2U| 12 1adop. KOHCIICKTOB [K-1.1,
IUIOCKOM CcTeHKH 1-ro m MPAKTHKYMY. . IK-1.2
3-T0 TPaHUYHBIX YCIOBHSL. (Pazgen 2 m 6.1. Ne freKimH
Tonstne 0 17-21
Teruionepeauye. 3 ITpunoxenue 1).
2.3 Pemenue [TpopaboTka
i hepeHIaIbHOrO JEKIUOHHOTO Hamane
YPABHEHHA 0,3 0,2/0,2U| 12 marepuasa. KOHCIIEKTOB MK-11,
TEIUIONPOBOAHOCTH TS (Pazmen 2 m 6.1. Ne . MK-1.2
MVUTHHIPAIECKOM 74 22-24 JICKIHH
1IapOBOM CTEHOK. Ipunoxenue 1).
IMpopaboTka
24 Crioco0sl JEKIUOHHOTO
Hamune
MHTEHCU(DUKALINN 03 02/0.2u| 12 Mmarepuaia. KOHCIIGKTOB MK-1.1,
TEIUIONEPEauHr. (Pazmen 2 m 6.1. Ne N MK-1.2
Opebpenue. 25-36 JICKHHH
IIpunoxenne 1).
Wroro no pazaeny 1,2 10,5/0,51110,6/0,611| 50




3. Paznen 3. HecraumoHapHsie
MPOLIECCHI TEIUIONPOBOIHOCTH

IIpopaboTka JneKil.

Hamnune
3.1 Pemenne Marepuana KOHCIIEKTOB
i hepeHIaIbHOro (Pazgen 3 m 6.1. Ne nexuit, Crada TK-1.1
YpaBHEHHUS 0,3 10,5/0,511|0,2/0,2U| 20 |1-11 IlpunoxxeHue ) )
J1a00PaTOPHBIX IK-1.2
TEIUIONPOBOAHOCTH  JUIA 1). IToar. otyera 6 N
TUIACTHHBI 1o J1abop. pador (yeTmsiii
MPAKTHKYMY. onpoc)
3.2 Pemenne
JudhepeHIaIbHOro ITpopaboTka
ypaBHEHHS JIEKIHOHHOTO Hammaue
TEIJIONPOBOTHOCTH  JJIS 04 0.2/0.21| 18 Marepuana. KOHCIICKTOB MK-1.1,
CIUTOILITHOTO IMJIMHIPA TPU ' - (Pazmen 3 i 6.1. Ne| nexuuii. Pemenne IK-1.2
HECTAl[HOHAPHOM pEXKHME. 1-13 Ilpunoxxenue TECTOB.
Harper Ten KOHEYHBIX 1).
pa3MepoB.
Htoro no paszueny 0,7 10,5/0,51110,4/0,411| 38
4. Pasnen 4. KoHBEKTHBHBIN
TEINIOOOMEH B OJHOPOJHOM
cpene
4.1 Cucrema
T PepeHIIHATBHBIX TpopaGorxa nexu. Hannune
ypaci (Pasien d n 6.1, | EOCHRTOR
KOHBEKTHBHOTO 0.4 0,50.51(0.2020| 12 |1-20 Mpunowerme| "KWl Caava | TIR-1.1,
TeMI000MeHa; J1a00PaTOPHBIX IK-1.2
1). IToar. otyera N
pUMEHEHHe METOJI0B 1o 1a60p. paboT (yCTHBIH
nogodus K  HU3YYEHHIO HpaKTHIYMY ornpoc)
IIPOLIECCOB '
ITpopaboTka aeKi.
Marepuana. Hammane
4.2 Temnootnaya mpu (Pazmen 4 m 6.1. Ne KOHCIICKTOB
BBIHYX/ICHHOM TEUYEHUU B 04 los/05ulo202ml 19 21-25 nek-umi. Craya I1K-1.1,
KaHaJax, oOTekaHuH ' e = [punoxenue 1). 1ab0PaTOPHBIX MK-1.2
TpYOBI U y4Ka TpYyO [oar. oTuera no pabot (ycTHbIH
nmabop. 0TIPOC)
MPaKkTUKYyMy
TIpopaboTka JeKIl.
MaTepuana. Hannune
(Pazgem 4 m 6.1. Ne KOHCIIEKTOB
4.3 CBOGOHAS KOHBEKIHS 04 |0,5/0,511[0,2/0,211| 12 Hpmii':sm . J;Z’éﬂ;‘:ﬂiﬁi rrI111<<1112
Ioxar. oruera no paboT (yCTHBIH
nmabop. OTIPOC).
MIPAKTUKYMY
HWroro no pazngeny 1,2 |1,5/1,51]0,6/0,61| 43
5. Paznen 5. TerooOMmen npu
(ha30BBIX NPEBPAICHUIX
[IpopaboTka
JIEKITHOHHOTO Hamue
51 Temnoobmen mpu 0.4 02/021| 12 Marepuana. KOHCIICKTOB IK-1.1,
KOHJICHCALlMU mapa (Pazmen Sm6.1. Ne . MK-1.2
1-4 Tpunoxxenune srexH
1).

ITpopaboTka jeKi. Hamune
ifnem;r;nn;is;g}ém HI?; Marepuana. KOHCIIEKTOB
HEOTpAHHYEHHOM 0BHEME (Pazgen S 6.1. Ne|  nekiuit. Cnaua TK-1.1

’ 0,4 (0,5/0,511]0,2/0,21| 14 |5-10 IIpunoxenune| maGopaTopHbIX )
B YCIOBHSIX IK-1.2

BBIHY)KJICHHOT'O JIBH)KCHHS
B TPyOax)

1). [loxr. otuera
1o 1abop.
MPAaKTHKYMY

pabot (ycTHBIN
ompoc). Perienue
TECTOB.




Wroro no pazneny 0,8 10,5/0,51(0,4/0,411| 26
6. Pasgen 6. TemnoobMmeH
U3JTy4YCHUEM
ITpopaboTka
JICKITHOHHOTO Hamane
6.1 OcHOBHBIE 3aKOHBI 0.4 02/021| 12 MaTepHara. KOHCIICKTOB I1K-1.1,
TEIUIOBOTO U3IY4YEeHUS (Pazmen 6 m 6.1. Ne oKL IK-1.2
1-17 Mpunoxenue H
1).
ITpopaboTka aeKu.
Marepuana. Hammune
6.2 JlyaucTsrit (Paznmen 6 m 6.1. Ne KOHCIICKTOB
TEMI000MEH MEXTY 04 [0.50.51|0.2/02m| 14 18-29 neknuii. Crnaua I1K-1.1,
TeNaMH,  pa3JelICHHBIMU Ipunoxenue 1). 11a00paTOPHBIX IK-1.2
MIPO3pavHOH Cpeaon [loar. oTuera no pabot (ycTHbIH
nabop. ompoc).
MPaKTHKYMY
Htoro no pasaeny 0,8 (0,5/0,511|0,4/0,411| 26
7. Pasmen 7. TemmooOMmeH
M3JIy4YCHHEM B IOTIONIAFOIINX
Y M3TYYAIONIHNX CPeaax
IIpopaboTka nexi. Hamnune
MaTepHara. KOHCIIEKTOB
1713?1 N Termoo6Me1; (Pazgen 7 m 6.1. Ne|  neknuii. Cnaua MK-1.1
yi 0,4 (0,5/0,51]0,2/0,21| 13 |1-16 IIpunoxenue| mabopaTopHBIX )
MOTJIOLIAOIINX " " TIK-1.2
HTVIAOIIIX CHEAX 1). [Moxar. otuera pabot (ycTHbIH
yHaroi peiL 1o Jabop. ompoc).
MPaKTHKYMY Perrenue TecToB.
Wroro no pazneny 0,4 (0,5/0,51110,2/0,21| 13
8. Paznen 8. MaccoobOmeH.
8.1 Amanorus mnpoueccon Ipopaborxa
JICKITMOHHOTO
Macco- M TEIIOOOMEHaA. Hammaune
MaremaTndeckoe 0,3 12 Marepuana. KOHCIIEKTOB MK-1.1,
' (Paznen 8 m 6.1. Ne . IK-1.2
OIIMCaHUE MIPOIIECCOB JIEKIUI
1-6 IIpunoxxenune
Macco- U TeIoooMeHa 1)
8.2 uddepenumanbuoe [TpopaboTka
ypaBHEHHUE H JIEKIIHOHHOTO
3aKOHOMEPHOCTH MaTepuaia. Hamrane I1K-1.1,
KOHBEKTHBHOI'O 0.3 0,2/0,2 12 (Pazgen 8 m 6.1. Ne KOHCHeKTOB I1K-1.2
TIEKIUI
MacconepeHoca; 7-14 Ipunoxenue
MaccooTaaua 1).
HWroro no pazaeny 0,6 0,2/0,2U| 24
9. Kypcosas pabora
9.1  TemmonpoBOIHOCTH
Ten HEOrPaHUYEHHBIX Brmonenne Hamune IK-1.1
0,4/0,41( 12 3agaun Nel N )
pa3mepoB npu . pelIeHHo# 3anaun MK-1.2
KYpCOBO# paboThI
HECTAIHOHAPHOM
9.2 Pacuer TemioOTIAYNA
BBIHYX/IEHHOM KOHBEKIIUU Brinosnnenune )
NPY JBMXKCHUU KHKOCTH 0,4/0,41| 19 3amayn Ne2 Ham{qu IK-11,
N N pelIeH o 3a1aun IK-1.2
BJIOJIb IIOCKOM KypCOBOit paboThI
MMOBEPXHOCTH
9.3 Pacuer myuucroro
TermoooMeHa MEXIY Bomonenne Hannune [K-1.1
% 1,2/1,21| 12 3agaun Ne3 " )
rasom i TBEpIOH PCIICHHOM 3a1auu IIK-1.2

IMMOBCPXHOCTBIO

KypcoBOii paboTbl




9.4 TemnooOMeH mipu Beinonnenue Hamane TK-1.1

KHIIEHUU  JKHIKOCTH B 1,2/1,21] 12,8 3amaun Ned 1 .
o PELEHHOMH 3a1auu IK-1.2

TpyOe KypCOBO# paboThI

Hroro no pasaeny 3,2/3,21| 55,8

HWroro 3a cemectp 4/41 6/61 |291,1 9K3aMeH,3a4ET,Kp

Hroro no aucumruinye 4/41 6/611 |291,1 kypcosas paGora,

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus Npe1ycMOTPEHHBIX BUAOB y4eOHONH pabOThl MPU U3YYEHUU IUCLUIIINHBI
«TemmomaccooOMen» B KadecTBE 00pa30BATEIbHBIX TEXHOJOTHHA 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 00yUarOIIUXCsl.

B npouecce wusyuenus kypca «TemnomaccooOMeH» NPUMEHSIOTCS —CIEAYIOIIUE
o0pa3oBaTesIbHbIE TEXHOJIOTUU:

1. UndopmanimoHHbIE TEXHOJIOTHH — 00Y4YEHHUE B SJICKTPOHHOI 00pa30BaTeNIbHOM Cpejie ¢
LEJIBI0 PACHIMPEHMs JOCTyna K 00pa3oBaTelbHBIM pecypcaM, JUIsl 4ero IpH IPOBEACHUU
OTACJIBbHBIX 3aHATAN U OopraHusanuunu CaMOCTOSITEIbHOM paGOTBI CTYACHTOB HCIIOJIB3YIOTCS
3JIEKTPOHHBIE BEPCUU PACUETHOH pabOTHI.

2. PabGota B kOMaH/ie — COBMECTHAsI JIEATEIILHOCTh CTYICHTOB B TPYIINE IIPH pacyeTax Ha
NPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HAIPABJICHHAs Ha pelleHue oOullel 3aau myTeM
CJIOKEHMSI PE3YyIbTaTOB MHIUBUIyaJIbHOM PaOOTHI WIEHOB IPYIIIIHL.

3. MexxaucuuiuinHapHoe o0yueHre — UCIOJIb30BaHNE 3HAHUHM U3 pPa3HbIX o0sacTei U ux
IPYNIUPOBKA B KOHTEKCTE pEIIaeMoi 3a/1auH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B npuioxxenuu 1.

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

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Cemenos, 1O. I1. OcHoBbI TemomaccooOMeHa : yued. mocobue / FO.IT. CemeHOB. —
Mocksa : MH®PA-M, 2019. — 246 c. — (Bwicmee oOpaszoBanue: bakamaBpuwar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcrt : anexTpoHHbIN. — Pesxxum poctyna: https://znanium.com/catalog/product/945242

2. llgetkoB, ®@.®. TemmomaccooOMeH [DIEKTPOHHBIH pecypc]: ydeOHUK it By30B /
IBeTkoB @.®D. - M. : U3garenbckuii jom MOU, 2017.

Pexxum nocryma: http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Mupam, A.O. TexHuueckas TepMoarHaMuKa. teriomaccooomer / A.O. Mupawm, B.A.
ITaBmenko - M. : UsgarensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr :

sanekTponnsii /[ OBC  "KoHcyabTaHT  cTydeHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexum poctyma 1o
HOJ-TIHCKE.

2. Munko, K.b. UucnenHoe perieHne 3ajad THAPOAWHAMHKH M TEIJIOMAacCOOOMEHa :
yuebHoe noco-oue / K.b. Munko, I'.I". fIupkoB. - M. : MBOU, 2020. - ISBN 978-5-383-01425-7 -

Tekcr : onektponnsii // DOBC "Koncymprant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html Pexxum gnoctyma @ mo
HOJIMHUC-KE.

3. Kymunos, A. A. TerutomaccooOmeH : yueOHoe mocobue / A. A. Kyannos. - Mockaa :
NH®PA-M, 2020. - 375 c. - (Breiciee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-011093-6.
- Tekcr : anexTponnsiid. - URL:


https://znanium.com/catalog/product/945242
http://www.studentlibrary.ru/book/ISBN9785383011720.html
https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html

https://znanium.com/catalog/product/1046937 — Pexwum nocTyma: 1mo NoAUcKe.

4. Terumonepenaya : yueobnoe mocoowue : B 2 4. Y. 1. OcHOBBI Teopun Terutonepenaun / B.
C. Yepen-uuuenko, B. A. Cununsi, A. U. Amudepon, 0. W. lapos ; nox pea. B. C.
Yepenunuenko. — MockBa | MHOPA-M, 2020. — 221 c¢. — (Bwicmiee oOpasoBanue:
bakanaBpuat). - ISBN 978-5-16-014715-4. - Tekcr : osnekrponHsidi. - URL:
https://znanium.com/catalog/product/1001086 — Pexwum gocTyma: o MOAMUCKE.

B) MeToauyeckue ykazaHusi:

1. MarseeBa, ['.H. Ilepenaua Temmorsl 4yepe3 CTEHKY NPH CTAIIMOHAPHOM TEIJIOBOM
pexxume (1a0. padota Nel) [Tekct]: MeTon. yka3zaHHs K BbIIOJHEHHIO j1ab. padoter / I'.H.
MartseeBa - Mar-uutoropck: M3a-so Marautoropck. roc. Texs. yH-ta uMm. I'.M.Hocoga, 2015. -
12c.

2. MarseeBa, ['.H. HarpeB MaccuBHBIX Ten npu rpaHudHbix yciaoBusx LI poma (mad.
padota Ne3) [Tekcr]: meron. yka3aHus K BbINOJHEHHIO J1ab. pabotel / I'.H. MarseeBa -
MarnauToropck: M3a-Bo Marautoropck. roc. TexH. yu-ta um. I'.1. Hocosa, 2015. 11 c.

3. Marseesa, ['.H. Tennoornauya ropu3oHTansHONW TPYOBI TP CBOOOIHOM JBMKCHUHU
Bo3ayxa (11ab. pabora Ne5) [Tekcr]: MeToxa. ykasaHHs K BbINONHEHHIO j1ab. padoter / T.H.
MartseeBa Maraurtoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta uMm. I.M1.Hocosa, 2016. - 12
c.

4. MarseeBa, ['.H. UccnegoBanne KOHBEKTHBHOTO TEIJIOOOMEHA TMPH BBIHYXICHHOM
MPOJOIFHOM OOTEKaHWM IJIACTHHBI MOTOKOM Bo3ayxa (1ab. pabdora Ne9) [Tekct]: meron.
yKa3aHus K BBIIOJIHEHHIO J1a0. pabotsl / I'.H. MatBeeBa - Maruutoropck: M3a-8o MarHuToropck.
roc. TexH. yu-ta um. .. Hocosa, 2015. -9 c.

5. MarseeBa, I'. H. DkcnepuMeHTaIbHOE HCCIICIOBAHUE MPOIECCOB TEIUIOOOMEHA !
yuebHoe mocobue / I'. H. Matseesa, FO. . Taprakosckuii, b. K. CeHUYKHH. - 2-¢ U3]1., HOATOT. IO
ned. u3z. 2008 r. - Maraurtoropck : MI'TY, 2011. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show dcatalogues/1/11191
53/989.pdf&view=true .- MakpooOBeKT. - TeKcT : 3JeKTpOHHBIN. - CBEICHUS JOCTYITHBI TAKKE
Ha CD-ROM.

6. MatBees, C.B. TemomaccooOMeH [DnekTpoHHBIH pecypc]: yuebHoe mocodue / C.B.
Martgees. — ®I'BOY BO «MI'TY um. .. HocoBay, 2019. - Pexwum nocryma:

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

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenoanue 10 Ne norosopa Cpox aeicTBuUs JTUIIEH3UN
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional(s1s kiaccoB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB00OOHO pacmpocTtpansemoe [10 OECCPOUHO
MathCAD v.15 Education

University Edition J1-1662-13 ot 22.11.2013 6eccpodHo



https://znanium.com/catalog/product/1046937
https://znanium.com/catalog/product/1001086
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
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

FAR Manager |cBoO0omHO pacmpocTpaHseMoe

OCCCPOUHO

Linux Calculate |cBoboaHO pacmpocTpaHseMoe

0ECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlIKa

OnekTpoHHas 0a3a NEPHOIUYECKUX HW3TAHHI
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanuonanbnas
WH(pOpPMAIMOHHO-AHAIUTHYECKAsT CHUCTeMa —
Poccuiickuii MHAEKC HAYYHOI'O IIMTHPOBAHHUS

URL.: https://elibrary.ru/project_risc.asp

[Touckosas cuctema Axagemus Google (Google
Scholar)

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

Nudopmannonnass cucrema - EanHoe OKHO
JI0CTYIa K MH(GOPMAIMOHHBIM pecypcaM

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

denepanbHOe TOCYIApCTBEHHOE OHOIKETHOE
yUpExKIACHUE «DenepanbHbI UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTI

URL: http://www1.fips.ru/

Poccuiickass T'ocynapctBeHHas OuOinoTeka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DNeKTpOoHHBIE pecypchl ondmoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MeskayHapoaHas HayKOMETpUYECKast
pedepaTHBHAs M HOJIHOTEKCTOBAs 0a3a JaHHBIX
nayunbeix n3aanuii «Web of sciencey

http://webofscience.com

MexnyHaponHas pedeparuBHas u
IIOJJHOTEKCTOBAasl _ clipaBoYHas 0a3a  JIaHHBIX

http://scopus.com

Me;xz[yHapoz[Ha;I Oasza ITOJITHOTEKCTOBBIX
JKypHAJIOB Springer Journals

http://link.springer.com/

MexnyHaponHas KOJUTEKIHS HaY4YHBIX
IIPOTOKOJIOB I10 PA3JIMYHBIM OTPaCisiM 3HAHUMI

http://www.springerprotocols.com/

MexnyHapoaHas 6a3a HaydyHbIX MaTepUaloB B
o0nacTi _(hU3MYECKUX HAyK M WHXHMHUPHUHIA

http://materials.springer.com/

MG)I(I[YHapOI[HaH 68.38. CIIPpAaBOYHBIX I/IB,[[aHI/Iﬁ 10
BCeM oTpacisM 3Hanuii SpringerReference

http://www.springer.com/references

MexnynapoaHasi pedepaTuBHas 0aza JaHHBIX
0 YWCTOM W TPUKIAJHOM  MaTeMaTUKe

http://zbmath.org/

MexyHapoaHas pedepatuBHas u
MOJTHOTEKCTOBAsE CIIpaBouyHas 0aza JaHHBIX
Hay4YHBIX M3aanui «Springer Nature»

https://www.nature.com/siteindex

ApxuB HaydHbIX >XypHaloB «HannoHanbHbII
3JIEKTPOHHO-MH(MOPMALIMOHHBIA  KOHLIOPLUYM»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/

9 MaTepHaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:




y‘-Ie6HI>I€ AYAUTOPUUN IOJI ITPOBCACHU A 3aHSTUN JICKIIMUOHHOT'O THUIIA:

- MyJIBTHMEANIHBIC CPEICTBA XPAHEHHUS, Iepeladu U MPEACTaBICHNUS HH(POPMAIIHH.

VYueOHas ayAuTOpUs IS IPOBEACHUS 1aO0paTOPHBIX paboT:

- mabopaTopus TepMOANHAMUKH:

- KOMIUIEKC J1a0OpaTOpHBIX YCTAHOBOK IO TEXHHYECKOH TEPMOIAMHAMHKE, KOMILICKC
7a00paTOPHBIX YCTAaHOBOK MO HM3y4EHHUIO mporeccoB Teruonepenaun, JIATP; smexrporneun,
POTALIMOHHBIC HACOCHI.

VYueOHas ayaAuTOpHs U1 IPOBEICHHS 1Ta0OpaTOpHBIX padoT:

naboparopus TermioMaccooOMeHa:

- YCTaHOBKA IO ONPEJEICHHIO YIIOBBIX KOA(PQUIMEHTOB H3IIy4CHHUS; YCTAaHOBKA IO
U3yYCHUIO TPOIECCOB KHUICHUS KHMIKOCTH; JJICKTpOIeud, TpaHchopmarop; mupomeTp Testo
830-11, Roynger-89, [Ipomuns.

VY4eOHble ayaMTOpPUM JUISI TPOBEACHMSI MPAKTUYECKUX 3aHATUHM, TPYNIOBBIX U
WHJIMBHIyJIbHBIX KOHCYJIBTallMi, TEKYLIETO0 KOHTPOJIS W HPOMEXKYTOYHOW aTTeCTallUH: - -
JI0CKa, MEJI.

VYueOHbIe ayTUTOPUH IJISI BHIITOJHEHUS KYpPCOBOTO NMPOEKTHUPOBAHMS, MTOMEIICHUS IS
CaMOCTOSITENIbHOM paboThl 00yUarOIMXCA:

- mepcoHaibHble KoMmmbloTepbl ¢ maketom MS Office, Beixomom B HHTepHeT U ¢
JIOCTYTIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

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

- CTeJUIaXKH, cel (bl A1 XpaHeH!s y4eOHOTo 000pyI0BaHHS, HHCTPYMEHTHI JJIsl PEMOHTA
71a00paTOPHOTO 00OPYIOBAHUSI.



[Tpunoxenue 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOSITEIbHOM padoThl 00y4aroIMXCcst

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

- BO BPEMsI ayAUTOPHBIX MPAKTUYECKUX 3aHATUM;
- IOJT KOHTPOJIEM TpenoaBareis B (hopMe MIIaHOBBIX KOHCYJIbTAIMA, TBOPUYECKUX KOHTAKTOB.

6.1. Ouenoqm,le cpeacrea AJid NPOBCACHUSA TCKYIIETI0 KOHTPOJIA

IlepeueHp BONPOCOB I TEKYILETO KOHTPOJIS

Pazmen 1:

1. KaxoBa posip TEMI03HEPTeTUKY B Pa3BUTUU DIKOHOMUKHU CTPAHBI?

2. Kakue ocHOBHBIE 3a/1a4M Pa3BUTUS POCCUNHCKOM TEIIO3HEPTeTUKH BaM U3BECTHbI?

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

Paznen 2:

1. Crnioco0bl mepeHoca TEMI0Thl, UX OCHOBHbIE 3aKOHOMEPHOCTH. KakoB mMexaHu3m
npoliecca TEeMI0NPOBOIHOCTH B ra3ax, >KUJKOCTSAX U TBEpAbIX BellecTBax?

2. [TonsiTue TemriepaTypHOTO TOJIA.

3. dusnueckas CymHOCTh Mpoliecca MePeH0ca TEIIOThl TEIIONPOBOAHOCTHIO.

4. Cdopmynupyiite OCHOBHOM 3aKOH TEIIONPOBOIHOCTH.

S. [TonsaTHe rpaguenTa TeMnepaTypsl.

6. Uro wHa3pBacTcs KOI((UIMEHTOM TEIUIONPOBOJAHOCTH, €ro Pa3MEPHOCTD,
o003HaYeHHE.

7. Kak 3aBucuT K03 HUIIMEHT TEIIIONPOBOTHOCTH OT TEMIIEPaTyphI?

8. JuddepennnanbHoe ypaBHEHHE TEMIONPOBOIHOCTH.

9. VYcnoBus 01HO3HAYHOCTH /AJIs1 IPOLIECCOB TEIIONPOBOAHOCTH.

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 TernoBoii peKuM Ha3bIBaeTcs CTallMOHAPHBIM?

16.  3ammucats muddepeHnmanbHoe yYpaBHEHUE TEIIONPOBOAHOCTH IS
CTallMOHAPHOI'0 PEeKUMa.

17.  3akon Hrrorona — Puxmana.

18.  Hammcate ¢opmyiny miisi ONpEAeNeHUs TEIUIOBOTO ITOTOKA 4Yepe3 IUIOCKYIO
OJTHOCJIOWHYIO CTEHKY.

19.  Hammcats popmMymny ams onpeaeseHns TeII0BOT0 MOTOKA IUIOCKOW MHOTOCIIOMHOM
CTCHKH.

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

21.  Kak ompenensercs TEIUIOBOW MOTOK MpPU CTAlMOHAPHOM TEIUIOBOM pEXHME H
IPAaHUYHBIX YCIOBUAX 3 poJa I INIOCKOM CTEHKH?

22. KakoB 3aKkOH pacmpejieieHuss TeMIepaTypbl IO TOJIIMHE OJHOCIONHOM
UMIMHIPUYECKON CTEHKU?

23.  Pemenue a.y. 18 UMIMHAPUYECKOM CTEHKH M TPAaHUYHBIX yciI0BUi 1 1 3 TO pofoB.

24.  Tlepemaua TEIUIOTHI Y€pe3 MHOTOCIOWHYIO IIMIIMHAPUIECKYIO CTEHKY.

25.  Yrto moHMMAaeTcs MOoJ MPOLIECCOM Terionepeaayn?

26. YpaBHeHue Teronepeavm.
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Uem oTiiMyaeTcs TeIuionepeaava oT TerIooTaauun?

Yewm otnmyaercs o ot K?

KoaddunmenT remnonepenayn s TIOCKON CTCHKH.

KoaddunmenT teruonepenaun s MATAHIPAYECKON CTCHKH.

Uro npencrasisier co00i BHYTPEHHEE TETUIOBOE CONPOTUBIICHHE?

3anucaTth BBIPAXKCHHUE MOJHOTO TEPMHUYECKOTO CONPOTHBICHHS JUIS ILIOCKOM
CTCHKH.

Metoap! HHTeHCH(DHUKALIMY TeTUIONepeIadH.

IIpu o1 >> 0y kKakoil U3 KOAPPUIMEHTOB TEIUIOOTAAYU CIEAYET YBEIUYUTH JUIS
yBenn4eHus kodddunumenra Termnonepenaun K?

[Tnockasi cTayibHasE CTEHKA C OJIHOM CTOPOHBI OMBIBACTCSI JBIMOBBIMH Ta3aMu, C
npyroii — Bogoi. C KakoW CTOPOHBI CIIEAYET BHIIIOTHUTD OPEOPEHUE CTCHKH, YTOOBI
YBEJIUYUTH TeIuionepeaauy?

[TpuBecTH npuMep TEIUIOOOMEHHBIX alapaToB, pabOTAIONINX PU CTAHOHAPHOM
TETUIOBOM PEXKHUME.

3:
ITonsTHE HECTALTMOHAPHOIO TEIUIOBOT'O PEXHUMA.
3anucarb muddepeHumanbHoe ypaBHEHUE TEIIONPOBOAHOCTH IS
HECTALlMOHAPHOI'O PEKUMA.
UYro HazpiBaeTCs KOA(HOUIIMEHTOM TEMIIEPaTypOIIPOBOIHOCTH, €r0 Pa3MEPHOCTb,
o0o3HavYeHHE, PU3HUCECKUN CMBICI.
[Tonsarue Ge3pa3mMepHO TEMIIEPATYPHI.

UYucno buo, ero pusmueckuii cMpIci.
®opmyna u puznyeckuit cmbic ynciaa Dypoe.
Cytp rpadoaHaTUTHYECKOTO METOJa pacueTa Ipolecca HarpeBa TEPMHUUYECKU
MaCCHUBHBIX TeJl (C TOMOIIBI0 HOMOTPAMM).
Kakwue tena Ha3pIBaOTCS TEPMUYECKH MACCUBHBIMU?
XapakTep pacnpeneneHus TeMIepaTypbl BHyTpU TEPMUYECKH MAaCCUBHOTO TEJA.
Kakue Tena Ha3pIBaOTCS TEPMUUYECKH TOHKUMU?

[Toxazate pacrpeaeneHue TeMIepaTypbl BHyTpH TEPMUYECKH TOHKOTO Tefa.

[IpuHMn pacuera HarpeBaHUs WK OXJIAKJICHHS T KOHEYHBIX Pa3MepOB.
Kakue tennmooOMmeHHble anmapaThl paOOTarOT MPU HECTALIMOHAPHOM TEIJIOBOM
pexume?

4:

B kakux cpenax BO3MOKHA KOHBEKLUSA?
Kakue BU1bl KOHBEKTUBHOTO TEMJI000MEHA BaM U3BECTHBI?
Kakue Tennodusnyeckue cBOWCTBA )XUAKOCTEH BaM U3BECTHBI?
UTto noHMMaeTcst o1 BI3KOCTHIO KUJKOCTH, KAaKH€ BUIbI BA3KOCTH BaM U3BECTHBI?
@DaKTOpbI, BAUAIOIINE HA KOHBEKTUBHBIIN TEIIIOOOMEH.
PexxuMbl IBUKEHUS KUIKOCTH.
Kak mpoucxouT nepeHoc TemIoThl B JAMUHAPHOM U TYpOYJIEHTHOM MOTOKax?

ChopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHBHOTO TEINTIOOOMEHA (TEII00TIaqH
KOHBEKIIUCH ).
Koaddumment temmoormaum, ero ¢GuU3MUECKHH CMBICI, O00O3HAUYCHHE U
pasmepHOCTh. OT KakuxX (pakTOpoOB OH 3aBUCHUT?
[lepeuncnute auddepeHnnanbHble ypaBHEHUSsI KOHBEKTHBHOIO TEINIOOOMEHA.
Yem 00ycroBieHa BbIHYKACHHAS! KOHBEKIINSA?
Yucna no1o0ust NporieccoB KOHBEKTUBHOTO TEIMNIO0OMEHA, MX (PU3UUECKHUI CMBICI.
Omnpeaensiromye 1 onpeaessieMble Yrucia noaoous.
Uwucno Pelinomnbaca, ero pu3nyeckuii CMBICT.
UYro xapakrepusyet uncio Hyccenbra, ero pusnueckuii cMbIciI.
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Paznen
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[ToHsTHE TMHAMUYECKOTO IOTPAHUYHOTO CJIOSL.

[ToHsATHE TEMIOBOr0 NOTPAHUYHOIO CIIOSL.

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

OOuwmii BU ypaBHEHHS MOA0OUS, UCIIOIB3YyEMOTO JIUIsl pacdeTa TeIIO0TIauu MPH
BBIHY>KJICHHON KOHBEKLIUU

Kakoe uucno mono0ust XxapakTepu3yeT BBIHYKICHHYIO KOHBEKITUIO?

CtpykTypa MOTPaHUYHOTO CJIOSI MPH BBIHYKJIECHHOM MPOJOJILHOM OOTEKaHUU
IIJIOCKOM IOBEPXHOCTH.

[TokazaTh xapakTep W3MEHEHHUs TEIUIOOTIa4yH MO JUIMHE MPOJOJILHO O0TeKaeMon
IIOBEPXHOCTH.

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

Oco0OeHHOCTH  TEIIOOTAAuu  KaledbHBIX JKUAKOCTEH TI0 CPaBHEHHUIO C
TEIJIO0TAA4el ra3oB.

Kputnueckoe 3nauenue yucna PeliHonb/ca npu TeUeHUH KUIKOCTEH 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.

[IpuHumn pacuera nepeHoca TEMJIOTHI YEPe3 Y3KHE IIEIU C Yy4eTOM CBOOOJHOMU
KOHBEKLIUH.

S:

[Ipu xakux ycloBUsX BO3MOKHA KOHJIEHcAUs napa?

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

[Touemy npu KOHJEHCAIIMM U KUIIEHUU BbIIIE KOA((UIMEHTH TEMJI00TIauu, 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.

Kpu3sucel kunenus 1 poga, 4eM OHU BbI3BaHbI?

Kpu3zucel kunenus 2 poaa, 4eM OHU BbI3BaHbI?

KakoBa cTpykTypa MoTOKa Ipy KUMEHUH KHUJIKOCTU B BEPTUKAIBHBIX TpyOax?
[Ipn xakoMm pexuMme KUIEHUs BbIlIEe KO3(PPUIMEHTHI TEIIO0TAauH: MJIEHOYHOM
WM ITy3bIPbKOBOM?

6:

®dusnygeckas CylHOCTh POIIECcca TEIJIOBOTO HU3TyUEHHUS.

JlaiiTe onpeseneHue morIomaTeIbHOl CIOCOOHOCTH M CTENEHU YePHOTHI.

JaiiTe onpeneneHre CneKTpaabHOW HHTEHCUBHOCTH U3JTYYEHUS.

[ToHsiTHE COOCTBEHHOTO H3ITYYCHHUS.

[TonsiTre oTpaXkaTeabHON CIIOCOOHOCTH Tea.

CBsi3b  MeXAy TMOIJIOMIATENIbHOM, OTPaKaTeIbHOM W MPOIyCKAaTeJIbHOU
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 nmoBepXHOCTH SBJISIOTCS aOCOMOTHO OenbiMu? Kakue - 3epKkaibHbIMU?

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. TennooOMeH U3TydeHUEeM B CHCTEME TEJl C IKpaHaAMHU.

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

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

22.  YrnoBble KOXPPUIMEHTH 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 JIYYUCTOM SHEPTUU B MOTJIOMIAOIIEN CPEE.

2. VYpaBHeHHE MTepeHoca JIy4UCTON SHEPTUU B MOTJIOMIAOIIIE - U3Iy4aloIel cpee.

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 ciocoOHBI M31Ty4aTh U MOTJIOMIAT JTYYHUCTYIO 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 CTENIEHb YEPHOTHI T'a3a.

14. JIyducTblil TEMI00OMEH MEXy I'a30BOM Cpeioif M MOBEPXHOCTHIO TBEPJIOTO Tea.

15. CnoxHblii TerioooMeH. Yucna pagualiioHHOTO TT0100usI.

16. Yucno Crapka.

Paznen 8:

1. AHaJIOTHs MPOIECCOB TEIII00OMEHA M MaCCOOOMEHa.

2. [Tonsatue muddy3un, ee XapaKTePUCTHKH.

3. Konuentpanunonnas nuddysus, ee 3akoHoMepHOCTH. 3akoH Duka.

4. Koappuuuent nuddysuu.

5. [Tonsitue Tepmoanddysuu.

6. [TonsTue 6apoauddysuu.

1. OcHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOTO MacCoIepeHoca.



®©

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.

Hepeqeﬂb BOIIPOCOB-TECTOB JIfl TEKYIIETI0 KOHTPOJIA

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. TlomHyr0 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 WJIU ra3oB;
2. Ilponecc mpeoOpazoBaHMsl BHYTPEHHEH SHEPIrUU Tejla B SHEPTUI0 3JIEKTPOMArHUTHBIX
BOJIH;
3. [Tlornomenue sHepruu U3Iy4eHUs APYTUM TEJIOM;
4. MonexkynspHblii CIOCO0 MepeHoca TEeTIOTHI.

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 IBMKEHUS )KUIKOCTH;
2. Ot Temnepatypbl 1 (PU3UUECKUX CBOWCTB BEIICCTB;
3. Ot Macchl U IIIOIIAaId TOBEPXHOCTH TEJNa;
4. Ot KoIU4YeCTBa MOABEIEHHON TEIIOTHI.
7. Kakoe u3 NpUBEIEHHBIX BBIPAXKEHUI XapaKTepU3yeT CTAlMOHAPHYIO TEMJIONPOBOJHOCTh?

ot
—#0.
1. ot '
ot
—>0
2 ot '
3 ﬂ<0



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

0

O,
1. 9= /"L(tz ‘th;
2. q:—;g ra.
. q:a(tz _"1);
A,
4. ng(tz ‘tjj
9. Ilo kakoMy M3 ypaBHEHUI PACCUMTHIBAETCS TEIIONEPEAAYA UEPES CTEHKY?
AZ,—Z. )
1. ——"
>
e zZ, _tc(n—kl)
q - 72 5

> 3

thd Z Dr2
>

Z—]

-

q: 1
—+— 4+

1
& A <
10. Yka3arp, KakoMy WHTEpBaITy 3HAaYCHHI KO3(DPUIHEHTa A COOTBETCTBYET TEIUIONPOBOIHOCTh
cTajneu.
1. 20-50Brt/(m1p)
2. 0,07—-4Bt/(Mmrp)
3. 0,007 -0,07 Br/(mTp)
11. B kakux eauHunax usmepsaercs KodpGUIUeHT TeI0NnpPOBOIHOCTH?

B
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. 4 pr
ot
Z 0.
2. ot '
3 g:av2t-
. az_ y
ot
Yoo 0

13. Yro xapaktepusyeT Kod(pPUIMeHT TeMnepaTyponpoBOIHOCTH:
1. Tlepenauy TEIIOTHI OT OAHOM KHUIKOCTH K APYTOA;
2. OTHOIICHHWEe CIIOCOOHOCTH Tejia MPOBOIUTH TEILIOTY K CIIOCOOHOCTH aKKyMYJIMPOBATh €¢;
3. Tlepenauy TemnoThl HAa TPaHULIE pa3jiera 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 )XHUIKOCTH K IPYTol Yepe3 pa3aelIuTeIbHYIO 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 @ypre onpeaensier:
1. PexuM JBVKEHUS KHUIKOCTH;
2. Tepmuueckyro MacCUBHOCTb Te,;
3. bespazmepHoe Bpems HarpeBa;
4. dusnueckue napameTpsl BEUIeCTBa.
18. Tlpu Kakux 3HAYCHUSIX YKCIa bHO TeJo SBISETCS TEPMUICCKH TOHKHUM:

. Bi—>0.
2. Bi—>o.
3. Bi<0;
4. Bi=25

TecTsl Mo pa3aenam 4-5.

1. Ilponecc TemnooTna4u - 3TO:
1. TlepeHoc TemaoThl B ABMXKYLIEHCS Cpeie MOJIIPHBIMH 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 Mzepa();
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 M0I00HEe 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 ypaBHEHHEM MOI00MSI XapaKTePU3YETCs BBIHYKICHHAS KOHBEKITUS?
1. Nef(GP).
) NeRE]
3. Nef(F@).
4 Nef(BP]
7. Kaxoe 13 ypaBHeHHH (B 00111eM BH/IE) HCTIONB3YETCA s pacyeTa Ko3(puireHTa TernaooTauu
MIpU CBOOOTHOM KOHBEKIIHH?
1. Nu=c(Gr Pr)"
2. Nu=cRe"Pr"
3. Nu=c (RePr)"(Gr Pr)"
8. Uucno nonobus [Ipanatiis onpenenser:
1. PexuM JBVKEHUS KHUIKOCTH;
2. ®usuveckue CBOMCTBA CPEIbL;
3. OTHOIICHHE MOABEMHBIX CHII K CHJIaM BSI3KOCTH
4. TemmnepatypHblii KO3PGUIIUEHT 0OBEMHOTO PACIIHPEHUS
9. Kakue ypaBHEHHS HCIIONB3YIOTCS Ha MPAKTHKE IS PACYETOB MPOLIECCOB TETIOOTAAYH:
1. JuddepeHumanbHbie
2. AHanuTHYECKHE
3. Cratuctuueckue
4. VYpaBHeHus nojaoous.

10. Kakue 3HaueHus Re cooTBeTCTBYIOT TYpOYJIEHTHOMY PEKUMY JIBUKEHHUS )KUAKOCTH 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. KoHBek1ust - 3T0 MpolLece NepeHoca TeIIOThI 3a CUeT:
1. Coynapenust MOeKy rasa;
2. Juddy3uu cBOOOIHBIX JIEKTPOHOB B YMCTHIX METaNJIax;
3. Konebanwmii aTOMOB B y3J1aX KPUCTAJUIMYECKON PEIIETKH TET;
4. TlepemerieHus 1 epeMeIIMBaHus HEPAaBHOMEPHO HArPEThIX 00BEMOB JKUIKOCTH (ra3a).

11.

P WP g0

13. Yucno PeiiHonb ica onpenenseTcs mo popMmyiie

| Re="¢ 2. Re="" 3. Re=
7, 1%
14. Ilpu xoHAeHCcauy napa:
1. Tennota moriomaercs;
2. TennoTta MOXET U MOTJIOMIATHCS, U BBIIEIATHCS;
3. Temuora He MOTJIONIACTCS U HE BBIACTISCTCS;

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 XUAKOCTH WM 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 3Ha4eHHe MOrIouaTeabHON CIOCOOHOCTH NMeET a0COTIOTHO YEPHOE TEJIO:
1. A<I1;

2 A=0 :
4 A>1
4. PazmMepHOCTh K03 (HUIMEHTA H3TyIeHHUS a0COIOTHO YEPHOTO Tela:
1. Bﬂ/mfepd;
2. B nmiad K* :
3. Biﬁwepé;
4. HowrtK
5. Kakoii U3 npuBeICHHBIX 3aKOHOB MIPUMEHSETCS IS PACUYETOB TEIIOOOMEHA U3TydYeHHEM?
o
1. ——ﬂg/l

2. =K.~ )
3 g=&-C,(—)

4. q - K(tofcl _tofc2)
6. Kakue ra3pl 0051ajatoT U31y4aTeabHON U MOTIOMIATEIbHOW CITIOCOOHOCThIO?

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. Koadpunuent D B ypaBHeHnn ®uka 310:



KoadduimeHT TemaonpoBoaHOCTH;
Koaddumnuent Tennooraaun;
KoaddurmenT remnonepenayn;
Koaddurmument nuddysun.

NS

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

I'maponuHaMuyecCKUM;
Juddy3noHHbIM;
TennoBeIM;

CrnoeM conpoTHUBIIEHUS.

NS

10. Auddy3znonnsrii Tepmodpdexr 3to:

MoneKyJapHbIiA IEPEHOC TETUIOTHI;
MounekynsapHblii 1u¢ G y3UOHHBIN TEPEHOC TEIIOTHI;
MonspHbIi IEPEHOC TEILIOTHI;
MonsipHo-au¢dy3MOHHBIN TEPEHOC TETUIOTHI.

NS

KypcoBast pabora BbIIONHSETCS OOYYAIOMIMMCS CaMOCTOSITEIBHO I10J] PYKOBOACTBOM
npenonasarens. [Ipu BBIMONTHEHUN KypcOBOM pabOTHI OOyYaIOUIMICA TOJKEH IOKa3aTh CBOE
yMeHHe paboTaTh C HOPMATHBHBIM MAaTEPHAIOM U JAPYIHMMHU JMTEPAaTYpPHBIMH MCTOYHHKAMH, a
TaKXKe BO3MOXXHOCTh CHCTEMAaTH3UPOBaTh W aHAIM3UPOBATh (PAKTHYECKHA MaTtepual u
CaMOCTOSATEIIHO TBOPYECKU €T0 OCMBICIIUBATb.

B navane u3yueHHs IUCHMIUIMHBI MPENOJaBaTeNlb Mpeajaraet oOydarouuMcs Ha BBIOOD
HepeueHb TeM KypCcOBbIX pabor. OOywaromuiics caMOCTOSTEIbHO BBIOMpAEeT TEMY KypCOBOM
pabotel. CoBHaseHHEe TEM KYypCOBBIX pabOT Yy CTYAEHTOB OJHOM Y4eOHOM TIpynmbl He
JIONyCKaeTcsi. YTBEP)KACHUE TEM KYypCOBBIX pPAabOT MPOBOAWUTCS €KErOJHO Ha 3acedaHuM
Kadeapsl.

[Tocne BBIOOpa TeMBl TpenoaaBaTedb (GOPMYyIHpPYeT 3aJaHHE IO KypcoBOM pabore u
PEKOMEHIYET TepeueHb JINTEPATyPhl Ui €€ BBHIMOJHEHUS. VICKITIOUHTENbHO BAKHBIM SIBIISICTCSI
UCMOJIb30BaHUE WH(OPMAIIMOHHBIX MCTOYHUKOB, @ UMEHHO cuUCTeMbl «/HTepHeT», uTo JacT
BO3MOXXHOCTH 00y4JaronIiMcs 00j1ee OTHO U3JI0KHUTh MaTepral 1o BEIOPAHHON UM TeMe.

B npouecce Hanrcanust KypcoBoi paboThl 00y4aromuics T0JHKEeH pa3o0paTbesi B TEOPETUUECKUX
BOTIpPOCaX HW30paHHOW TEMBI, CAMOCTOSITENFHO MPOAHATM3UPOBATH TPAKTUYECKUN MaTepua,
pa3o0paTh 1 000CHOBATH MPAKTUYECKHE MPEIOKEHUS.

[IpenoaBarens, mpoBepuB pabOTy, MOKET BO3BPATHTH €€ IS JOPaOOTKH BMECTE C
NUCbMEHHBIMU 3aMeuyaHussMU. CTYAEHT JOJDKEH YCTPaHUTh IIOJyYeHHbIE 3aMe4yaHus B
YCTaHOBIIEHHBIH CPOK, TIOCIIE YeT0 padoTa OKOHYATEIIFHO OIICHUBACTCH.

KypcoBas pabora nomkna Ob1Th opopmiieHa B coorsercTBur ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, COJepKaHHe, OOIIMe TpaBWIa BHITIOJHEHUS U
0(OpMIICHUS.

[TpuMepHBIA TTepeYeHb TEM KYPCOBBIX Pa0dOT M MpUMEp 3aJaHusl NPEACTaBICHHI B paszaene 7
«OLEeHOYHbIE CPeJICTBA I IPOBEACHUS IPOMEXYTOUHON aTTeCTalluN.



[Ipunoxenne?

7 OIIeHO‘IHBIe Cpeacrea NpoBCACHUA l'lpOMe)KyTO‘{HOﬁ arrecranmuu

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

Hnouxamop
Koo
docmudicenust
uHoukamopa
KOMNemeHyuu

Oyenounvie cpeocmea

npoMsbinuieHHbIX TIC

MK-1 — CriocodeH y4acTBOBATH B OllEHKE TEXHHMYECKOr0 COCTOSIHUSA, MOAEPKAHUS M BOCCTAHOBJIEHHSI PA00TOCIOCOOHOCTH TENJIOMEXaHHYECKOro 000py/10BaHMS

[IK-1.1 OueHuBaeT ypoBEHb
TEXHUYCCKHX
pelLeHuit
HalpaBJICHHBIX  HA
MTOBBIIIICHUE

s dexTuBHOCTH
paboThI
TETJIOMEXaHHYECKOT
0 000pyI0BaHUS

IIpumepnvie memvl NpakmuyecKux 3a0anuti
1. 3AJTAYA. OKOHHBIN CTEKJIONAKET COCTOUT U3 TPEX CJIOEB CTEKJIA TONIIMHON 10 4 MM KaxXablid. Mexny
CTEKJIaMU HAXOSATCS CJIOM CYXOT'0 HEMOJIBIXKHOTO BO3ayxa ToimuHou 10 mm. [Tnomans nmoBepxHocTu okHa 3
m2. PasHOCTS TEMIIEpPATyp Ha BHELIHUX [TOBEPXHOCTAX cTekoa 30 oC. Onpenenuts NOTEPH TEIIOTHI YEPE3 OKHO,
ecii KO (QUITUEHTHI TETUIONPOBOTHOCTH CcTekKIa Acr = 0,74 BT/M K, Bo3ayxa Aggsy = 2,45 ‘102 Bt/ MK.
2. 3AJIAYA. OmnpenenuTs TMIOTHOCTH TEIJIOBOTO TMOTOKA ((, BT/MZ) B TIpoliecce TEeIUIoNepenayn O
JBIMOBBIX Ta30B K KHUIIALIEH TapOBOIASHON CMECH uepe3 CTalbHYIO CTEHKY TOJMIIMHOM & = 8 MM. Temmneparypa
rasos t; = 1000 °C, Temrneparypa cmecH t; = 200 oC. Kosdduuuent temnoornaun ot razoB kK cteHke ag = 40
B1/M*K, OT CTeHKH K apoBOAsIHON cMmecH oz = 4000 Br/™M*K, KO3 PUIMEHT TEMIONPOBOAHOCTU CTEHKHU A = 40
Bt/MK. Paccunrtath Takxe TeMnepaTypbl CTEHKH ¢ 00eUX CTOpOH t¢; U teo.
3. 3AIAYA: Kakyro TONIMHMHY MOKHA UMETh W3OS, €CITU €€ HAJIOXKUTh Ha TJIOCKYIO CTalbHYIO
CTeHKy ToauHoi 20 MM, YTOOBI TEIUIOBBIE MOTEPUM YMEHbUIWINCh B JBa pasza. KoadduumenT
TEIJIONPOBOAHOCTH cTaimu Ay = 40 Br/m K, a marepmama mzomsuiun A, = 0,125 Bt/™m K, xoaddumuenT
TEIIOOTIaYH C OJTHOM CTOPOHBI CTEHKH 01 = 500 Br/M? K, a ¢ apyroii oy = 80 Br/m> K.
4. 3AJIAYA. Tlo uyrynHomy TtpybompoBoay auamerpom Oz = 50 mwm, d; = 44 MM ABHXKeETCs map ¢
teMneparypor 315 o, Koadduuuent temnoornaun ot mapa kK Tpyde a1 =120 Br/™m® K. Temmeparypa
OKpy»Katoliero Bozayxa 20 oc, KO3 (HUIIMEHT TeriooTaa4yu oy = 12 Br/m? K. Haiitu TemioBbie MIOTEPH, ECIIH]
TpyOOIPOBOJ U30JMPOBAH CI0EM MeHOomaMoTa 6 = 50 MM. A penomamora= 0,3 BT/M K, A 4yryua = 90 B1/M K.
5. 3AJAYA. [Ins yMeHbIIEHHS TOTEPh TEIUIOTHI OT MapoNpoBOAa quaMeTpoM Op = 25 MM mpeanararoTcs
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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 [IpoBoautr ywer u Ilpumepor mem kypcosoti pabomuwi

aHaImn3
TEXHUKO-3KOHOMHUYE
CKMX  IOKa3aTeJe
paboThl
TEIUIOMEXaHHYECKOT

0 000py/I0BaHUS

1. HecranmoHapHast TEIUIOIPOBOIHOCTD;
2. KOHBEKTHBHBIN TETIOOOMEH MPHU BBIHYKJIEHHOM MPOJIOJIbHOM O0TEKAaHUH IIOCKOM MOBEPXHOCTH;
3. TeriooOMeH U3Ty4eHHEM MEXIY Ta30M U TBEPJIOH MOBEPXHOCTHIO;
4. TermooOMeH IpU KUIIEHUU KHUJIKOCTH.
[IPUMEP 3AJIAHIS 110 TEME KYPCOBOU PABOTHI:
[Tpumep TeM: (3adanust no 6apuaHmMam ymeepircoaromest Ha 3ace0aHuu Kageopol)
Baoaua 1.
Merannnueckas 3arotToBka, umeromias popmy miacTUHb! (IMJIMHAPA) HEOTPAHUYEHHOM JUIMHBI, TOJIIIMHON 20
(v tnameTpoM 2f,), ¢ HaYaJIbHOM TeMIepaTypoii t,, HarpeBaeTcsi B €U, TeMIIepaTypa KOTOpOi 1y moaaepKuBaercsy

HecmaquHapHaﬂ men]lOHPOGOOHOCWlb

[OCTOSIHHOM, JI0 KOHEYHOM TEMIIEpaTyphl [0 OCH 3ar0TOBKH t, ™. CunTast JUIMHY 3ar0TOBKU OOJIBIION 110 CPABHEHHUIO C|
TOJIIIMHON (MJTM TUaMETPOM ), OTIPENIENIUTh:

1) Bpems HarpeBaHus 3aroTOBKHU 10 33JaHHOW KOHEYHOM TEMIIEpaTyphl;
2) TemmepaTtyppl Ha OCH M TOBEpXHOCTH 3aroTOBKM JJIsi pa3jIMYHBIX MOMEHTOB BpEeMEHH (C

UCIIOJIb30BaHUEM HoMorpamMM bynpuna);

3) Pacnipenenenue Temmeparypsl 1O TOJIIMHE 3arOTOBKH Il YETHIPEX MOMEHTOB BpeMeHH (c
MCIIOJIb30BaHUEM aHAIMTUYECKUX (PopMyI);
4) KOJTHYecTBO TEMIOTHI, MOBEICHHOE K TENY B TEYSHHE BCETO IIEPHOA HArpeBaHus (Ha 1M? OBEpXHOCTH
IUTACTHHBI WK Ha | M JUTMHBI HAJIHHIPA);
5) ITo pe3ysnbTaTtam pacueToB 1.2 U I1.3 TOCTPOUTH I'PapUKH.

3aoaua 2. Konsexmuenwviti  mennoobmern npu  GbIHYHCOEHHOM  NPOOOIbHOM — OOMEKAHUU  Ni0CKOl,

noeepxHocmu
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[Tnockas iactuHa auuHOM | M oOTekaeTcss MPOMOJNBHBIM IOTOKOM JKHAKOCTH (Ta3a) CO CKOPOCTBIO Mo M/C.
0 _

Temneparypa Haberaroiero notoka tyy C. 3amana Temneparypa HOBEpXHOCTH IIAaCTHHBI  {;=CONSt .

Hatitu:

S. KPUTHYECKYIO KOOPIUHATY Xyp TOUKH IEPEX0/1a JAMHUHAPHOIO HOIPAHUYHOTO CJI0S B TYPOYJICHTHBIH;

6. TOJIIMHBI JUHAMHYECKOTO O M TEIUIOBOTO K IMOTPAaHMYHBIX CJIOCB HA PA3JIMYHBIX PACCTOSHHUSAX OT
IepeaHeN KPOMKH IIJIaCTUHBI,

7. 3HAYECHUSI MECTHBIX KOA(PPHUIIMEHTOB TETIOOTIAUH Oy HA PA3JIMYHBIX PACCTOSHUIX OT IMEepeIHEH KPOMKH
IJIACTHUHBI,

8. cpenHue K03(pPUIMEHTHI TeII00TAaYr & Ui y4acTKOB C pa3IMYHBIMU PEKUMAMHU TEUCHUS.

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

3aoaua 3. Tennoobmen uznyuenuem mexncoy eazom u meepoou HOepXHOCMbIO

JIpIMOBBIE Ta3bl 33JJaHHOTO COCTaBa JBIKYTCS B razoxojne ceueHnem A x B. OOmee nanenue razoB 98,1 xlla.
Temneparypa ra3oB Ha BXojie B ra3oxo/ t,”  u Ha Beixoje t;”. CpelHss TemMreparypa moBepXHOCTH razoxoja fe.
Boraucnuts:

5. IUIOTHOCTh TEIJIOBOIO IOTOKAa, OOYCIOBJIEHHOTO H3JIy4EHHMEM OT JbIMOBBIX Ta30B K IMOBEPXHOCTH
ra3zoxona;
6. YCIIOBHBIM KOA(Q(GHUIHUEHT TEIUIOOTAAYN U3TyUYECHUEM.

[IprMeuaHue: CTETeHb YePHOTHI Ta30B OMPEIEIUTh ABYMS METOIaMU
a)— C IIOMOIIIbI0 HOMOTPaMM;
0) — o popmyre.

3aoaua 4. Tennoobmen npu KuneHuu HcUOKOCmu
B TpyOe BHyTpeHHUM quameTpoM d=18 MM IBHKETCS KUIsilas BoJa co ckopocThio w=1 M/c. Bosna Haxoautcs non
nasieHneM p = 8-105 Ila [2]. OnpenenuTs:

1. 3Hauenne ko3 (pUIEHTa TETIOOTAaYH OT CTEHKH K KUIIAIIEH BOJE, €CJIM TeMIIepaTypa BHYTPEHHEH CTEHKH tC JIKUT,
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B uHTepBaJie ot tc = ts f(p) + 2 mo 1,2- ts f(p) °C.

2. OnpeaenuTh MIOTHOCTh TEIIOBOTO TIOTOKA ISl KAXKIOW TeMIIepaTyphbl CTCHKH.

3. IlocTpouTh KPUBYIO KUTICHHS JUISI 33JAHHOTO TEMIIEPATYPHOTO HATIOPa CTCHKH.

4. OnpenenuTh KPUTUICCKYIO TEIJIOBYIO HATPY3KY IIPH KUIICHUU KHUJIKOCTH B TPYOE 10 KPUBOW KHUITCHUS.

5. OnpenenuTs TeMIepaTypy CTEHKH TPYObI IPU HACTYIUICHUH KPUTHYECKOM TETUIOBOM HArpy3KH MO KPUBOUM KUTICHUSI.

0) Ilopsinok nmpoBeaeHNs NPOMEKYTOYHOM ATTECTALMH, NOKA3aTeJH M KPUTEPUH OLICHUBAHMSA.
Kpurepuu onieHku (B COOTBETCTBUU C (POPMUPYEMBIMU KOMIIETEHIIUSMU U IIJIAHUPYEMBIMU pe3yibTaTaMyu 00y4eHHUs):

[IpomexyrouHas arrtectauus no aucuuiuinHe «TemiomaccooOMeH» BKJIHOYAET TEOPETHUECKHUE BOMPOCHI, MO3BOJISIOLUINE OLEHUTh YPOBEHBb
YCBOCHMSI O0YYarOIUMKCS 3HAHUM, U MPAKTUYECKHE 3a/laHusl, BBIABISIONINE CTENEHb COPMUPOBAHHOCTH YMEHUH U BIaJeHH, MPOBOAUTCS B (hopme
9K3aMeHa, B (hOpMe BBIMOJHEHHS U 3alllUThl KypCOBOM pabOThI, 3aueTa.

DK3aMeH 10 JaHHOM AUCHUIUTMHE IPOBOJUTCS B YCTHOM (hopMe MO SK3aMEHAIIMOHHBIM OMIeTaM, KX bl U3 KOTOPBIX BKJIIOUACT 2 TEOPETHUECKUX BOIPOCa
Y OJJHO NPaKTUYECKOE 3aJaHHE.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS JK3aMeHa:
— Ha OIEHKY «OTAMYHO» (5 OamnoB) — oOOy4arouiuiicss IEMOHCTPUPYET BBICOKHH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE,
CHUCTEeMaTHYECKOE M TIYOOKOE 3HaHHME y4eOHOTro MaTrepHualia, CBOOOTHO BBIMIOTHICT IPAKTHYCCKHE 3aaHHsI, CBOOOJHO OTIEPUPYET 3HAHHUSIMHU, YMEHUSIMH,
MPUMEHSIET UX B CUTYallUSIX TTOBBIIIIEHHON CII0)KHOCTH.
— Ha OLIEHKY «XopoIioy» (4 6amna) — oOydaronuiicss 1eMOHCTPUPYET CPEAHUI YypOBEHb CPOPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENbHBIE OITMOKHN, HETOUHOCTH, 3aTPYJHEHUS MPU aHATM THYECKUX OTEpaIusX, IepeHoCce 3HAHUN U YMEHUI Ha HOBEHIE,
HCCTAaHJAPTHBLIC CUTyalluH.
— Ha OIEHKY «YyIOBJIETBOPUTENbHO» (3 Oanna) — oOydaromuics AEeMOHCTPHPYET IMOPOTOBBIM YpOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIIUW: B XOJ€
KOHTPOJIbHBIX MepOHpI/IﬂTI/II\/’I AOIIYCKAarTCA OHII/I6KI/I, MPOABIACTCA OTCYTCTBUC OTHCIbHBIX 3HaHHI>'I, YMeHHﬁ, HaBBIKOB, 06yqa}0mm‘/ics[ HUCIIBITBIBACT
3HAYUTENbHBIE 3aTPYIHEHUS IPU OTIEPUPOBAHNUY 3HAHUSMU U YMEHUSMU TIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.
— Ha OIEHKY «HEYJOBIETBOPUTENHHO» (2 Oamra) — oOydaromuiicss JeMOHCTpUpyeT 3HaHus He Oosee 20% TeopeTnueckoro Marepuania, JOIMyCKaeT
CYIIECTBEHHBIE OLTMOKHU, HE MOXKET MTOKa3aTh UHTEIUICKTYya IbHbIe HABBIKU PEIICHHSI MPOCTHIX 33/1a4.
— Ha OIICHKY «HEYIOBJICTBOPUTEIILHO» (1 0amT) — 00yJaromuiicss He MOKeT TIOKa3aTh 3HAHKS Ha YPOBHE BOCIIPOU3BEICHUS M 00BICHEHUS HHPOPMAIUH, HE
MOZKCT MOKa3aTh UHTCIIJICKTYAJIbHBIC HABBIKW PCUHICHUA MMPOCTHIX 3aaa4.




KypcoBast pabora BBIOJIHIETCS MO PYKOBOJCTBOM IIPEIOAABATEINSA, B MPOLECCEe €€ HAaMmMCaHUs OOYdYaloOUIMiiCs pa3BHBAET HABBIKM K HAYyYHOH
paborte, 3aKperuisisi 1 OAHOBPEMEHHO pacIlUpsis 3HAHMs, NOJIy4YEeHHbIE IPU U3ydeHun Kypca «TermiomaccoooMmen». Ilpu BbIOJHEHUN KYypCOBOM paboTHI,
00yJaroImuiics TOJKEH MoKa3aTh CBOE YMEHHE padoTaTh C HOPMATUBHBIM MAaTEPUAJIOM U JPYTUMH JTUTEPATYPHBIMUA HCTOYHUKAMH, & TAK)KE BO3MOXKHOCTh
CHCTEMaTU3UPOBATh U AHAIU3UPOBATH (PAKTHUECKUI MaTepuall U CaMOCTOSITEIIbHO TBOPUYECKU €r0 OCMBICIUBATD.

B mpouecce HamucaHus KypcoBOM paboOThl, 0O0y4aroIIMiCs AOIDKEH pa3o0paTbCcsi B TEOPETUUECKHUX BOMPOCAX HM30pPaHHON TEMBI, CaMOCTOSTEIHHO
IIPOAHATIM3UPOBATh NIPAKTUUYECKUI MaTepual, pa3o0paTh U 000CHOBATh NpakTU4ecKue npeiokeHus. Kypcopas paGoTa BBINONHAETCS O BapUaHTaM U
IIpEJICTaBISIeTCS 00YYaOIMMHUCS B I€YaTHOM U 3JIEKTPOHHOM BH/JIE.

IMoka3aTeu U KpUTEPUHU OlLIeHUBAHUS KYPCOBOii padoThI:
— Ha OLIEHKY «OTJINYHOY (5 0aIoB) — paboTa BHIIIOJIHEHA B COOTBETCTBHH C 33/1aHHEM, 00yJarOIHIACs MOKa3bIBAaeT BBICOKUI YPOBEHb 3HAHUI HE TOJILKO Ha
YPOBHEC BOCITPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaIII/II/I, HO W MHTCJUICKTYAJIbHBIC HABBIKW PCILICHUA HpO6JI€M U 3a71a4, HaXO0XICHUA YHUKAJIIbHBIX OTBCTOB K
npoOiiemaM, OIIEHKH U BEIHECEHUSI KPUTHYECKUX CYXKICHUN;
— Ha OIICHKY «Xxopomoy» (4 Oamra) — paboTa BBIIOJHEHA B COOTBETCTBHM C 3aJaHHWEM, OOyYAlOMIMKCS IOKA3bIBACT 3HAHUS HE TOJBKO HAa YPOBHE
BOCIIPOM3BENCHNSI M OOBsICHEHHs MH(OpMalnU, HO M MHTEIUICKTYaJbHbIC HABBIKM PEIICHHS MPOOJIEM M 33/1a4, HAXOXKJCHHS YHHKAJIbHBIX OTBETOB K
npoOaemMam;
— Ha OIIEHKY «YIOBJIETBOpUTENbHO» (3 Oayuia) — paboTa BBIOJHEHAa B COOTBETCTBUH C 3a/laHUEM, OOY4YarolMiics MOKa3bIBaeT 3HAHHsS Ha YpPOBHE
BOCIIPOU3BCACHHUA U 00BICHEHHUS HHq)OpMaHHH, HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MMPOCTHIX 3a/1a4,
— Ha OLIEHKY «HEY/I0BJIETBOPUTENBHOY (2 Oaluia) — 3ajaHue IpenoiaBaTess BHIIOJHEHO YaCTUYHO, B IIPOLIECCE 3alMThI pab0Thl 00yUYaIOIMNCs JOIYCKaeT
CYIICCTBCHHBIC OIHI/I6KI/I, HC MOXCT IMOKAa3aTh MHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MOCTaBJIECHHOMN 3aJa4du.
— Ha OLIEHKY «HEYAOBJIEeTBOpUTENIbHO» (1 6aymt) — 3agaHue NpenoaaBaTesis BHIIOIHEHO YaCTUYHO, O0yJaroIUics He MOKET BOCIIPOU3BECTH M OOBICHUTD
COACPIKAHUC, HC MOKCET IMOKA3aTh MHTCIVICKTYAJIbHBIC HABBIKHW PCIICHUSA MMOCTaBJIICHHOM 3aJda4du.

Iloka3aTenu U KpUTePUH OLICHUBAHUS 3a4eTa:
- «3aUTEHO» - 00YJaIOIIUICS CIIPABUIICS C PELIEHNEM KOMIUIEKCHBIX 3ajlay M 3alUTUI KypCOBYIO paldoTy.
- KHE3aYTEHO» - 00YYaIOILIUIICS HE CIIPaBUJIICS C PELIEHHEM KOMILJIEKCHBIX 3aJlay U C BBIIIOJHEHHEM KypCOBOH paboTBhI.



