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1. HEJIN U BAJAYU JUCHUTIJIMHbI
1.1. Heau AuCHUMIHHBI
dbopmupoBaHne y  oOydwaromerocs  KOMIETEHIIMH B oOmactu
TEPMODJICKTPUUECKUX TEHEPATOPHBIX YCTPOUCTB M MATEPHAJIOB

1.2. 3agauu ocBOEHMSA TUCHUILIHHBI

N3yuuTh OCHOBHBIC TEPMOIJIEKTpUIECKUE Y3D(HEKTHI U MaTCPUAITHI;

N3yunTh OCHOBHBIE MHKEHEPHBIE METOAbI pacueTa TEPMOAICKTPUUECKUX
I€HEPaTOPHBIX YCTPOMCTB, aJIrOPUTMBI pacuera IO MPUBEACHHBIM (GopMmyiaM Hu
CIIPaBOYHBIM TaOJIMIIAM C TTapaMeTpaMH TEPMOIJIEKTPUUECKUX MaTEPHAJIOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JuctuninrHa « TeXHOIOrus TEPMOIJICKTPUUECKUX TEHEPATOPOB» OTHOCUTCS
K JUCHUIUIMHAM 4YacTh, (GOPMUPYEMOM ydacTHHKaAaMHU oOpa3oBaTEIbHBIX
otHomeHuH O6oka OT/I.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAACHUIIJIMHE
[Iponecc wu3ydyeHUs AUCHUIUIUHBI « T€XHOJOTHUS TEPMOAIEKTPUUECKHUX
TreHEepaTOpPOB» HAMpaByieH HA (GOPMUPOBAHUE CIICTYIOIIUX KOMIICTEHIIHN:
[IK-3 - CnocobeH y4acTBOBaTh B UCCIICJIOBAHMSIX, HAIpPaBICHHBIX Ha
pa3pabOTKy TOMOJIOTMA MOHOJUTHBIX HHTETPAJIbHBIX CXEM, 3HAKOM C
_ TOMOJOTUYECKUMH NMPUHLUIIAMH OCTPOCHUSI MHTETPATIbHBIX CXEM.

Pe3yabTaThl 00y4eHHUs1, XapaKTepU3yIOLIue
chopMHpPOBAHHOCTH KOMIIETEHIIUH

I1K-3 3HaTh PyHIaMEHTaIbHBIE 3aKOHBI TEPMOIJIEKTPUUECKUX

SIBJICHUU

YMeTh npuMeHsTh GyHIaMEHTAJIbHbIC 3aKOHbI

TEPMODJICKTPUUECKUX SBICHUM

Brnaners TexHOMOTHAMU MTOKICKA HH(POPMALIHH O

COBPEMEHHBIX 3HAHUSAX B 00JIACTH TEPMODJICKTPUKOB

Komnerenuust

4. OB BEM JUCHUIIJIMHBI
OO6mast TpynoeMKOCTh AUCUHUIUIMHBL «TeXHONOrusl TEePMOAIEKTPUUECKUX
TEHEpPaTOPOB) COCTABIET 2 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCHUIUIMHBI 10 BUJAM 3aHSITHIA
ouyHasi popma o0yueHust

. Bcero | Cemectpnl
Bunpl yue6HOM paboThI HACOB 5
AyIUTOpHBbIE 3aHATHSA (BCEro) 36 36
B Tom yucie:
Jlexumm 18 18
[TpakTuueckue 3ausatus (113) 18 18




CamocTrosiTesibHas padoTa 36 36
Buibl MPOMEKYTOYHOH aTTECTAIUH - 3a4EeT + +
OO6m1ast TPy 10€MKOCTb:

aKaJIeMUYECKHE YaChl 72 72
3a4.e]l. 2 2

5. COAEP’) KAHUE JUCHUIIJIUHBI (MOYJISA)
5.1 Copep:xxanue pa3aejoB JUCHUIUVIMHBI W pacipeaesieHUe
TPYA0EMKOCTH 10 BHIaM 3aHSTHIA
ouHasi popma o0yueHust

No [pax Bcero
HaunmeHnoBaHue TeMsbl CopnepxaHue paszena Jlexny P CPC ’
/1 3aH. yac
1 |OcHoBHbIE OCHOBHBIE TepMOINIEKTpHUIECKHE dPPEKTHI.
TepMOdJIeKTpHUecKue | B3aHMOCBS3b TEPMOIEKTPHICCKUX P PEKTOB.
SdeKTH. VYcnoBus MakcumansHON 3pPeKTHBHOCTH
TEPMOIJICKTPUIECKUX MaTEPHAIIOB.
TepMosaeKkTpruecKue
OcHOBHBIE TPeOOBAHUS K TEPMOIICKTPHICCKIM
MaTepHabl. MaTepHATaM.
Tennypun BucmyTa.
YpI BHCMY 4 2 6 12

TBepable pacTBOpPBI HA OCHOBE TEILTYypUIA
BHUCMYTA.

OKcHIHBIE TEPMOINEKTPUKH.
HuskopasMmepHble TEpMO3JIEKTPHUIECKUE
CTPYKTYPBI.

CrpykTypsl THIIA «(DOHOHHOE CTEKIIO —
JIEKTPOHHBIN KPUCTAILDY.

2 |Cnoco6bl oBbimenust  |Kackanupoanue.

TepModNeKTpideckoii  [METOJ TBEp/BIX paCTBOPOB.

Br16op nerupyromieit mpuMecH.

Paccesinne pOHOHOB Ha rpaHUIAX 3EPEH.
MHOrocnoiHsle MIEHOYHBIE T€TEPOCTPYKTYPBHI.
JlelicTBUE rUAPOCTATUIECKOTO CHKATUSL.
IToBbIIIEHNE MUKPOOJHOPOAHOCTH. 4 2 6 12
HanocTpykTypupOBaHHBIE MaTepHabIL.
CBepXpelIeTKH U CUCTEMBI ¢ KBAHTOBBIMH
SAMaMH.

KBaHTOBBIE MPOBOJIOKH.

HanokoMno3uTBI.

CBepXpenieTKH KBaHTOBBIX TOYEK.

3¢ hexTHBHOCTH
MaTepHaloB.

3 |TexHomorus Cumnres.
TEPMOIIEKTPUIECKUX Kpucrammsaups.
IIpeccoBanue. 4 2 6 12
T'opsiuee mpeccoBanue.
DKCTpy3usl.

MaTepraioB

4 |TexHomorus KoMMmyTanuoHHbIE IepeXObI.
KOMMYTAI[{H BETBEH. CoBMecTHOE MpecCcoBaHUE.
KoHTakTHas 3neKTpoCBapKa.

TIpousBoactBo
l'azo-Tepmuueckoe HambIICHHE.
TEPMOIJIEKTPUYECKUX
. DNEKTPOXUMHUYECKAs METaJTN3AIIHS.
MoZxyJen CTuMyMpOBaHHOE OCaXICHNUE. 2 4 6 12
Tlatika.

TepMoaeKTprUUeCcKue MOIYIIH.
MeTomp! HccneoBaHus U KOHTPOJIS.
TexHoOrHsI MPOU3BOJICTBA BETBEH.
COopKa TEPMOIIEKTPUUECKUX MOTYJIEH.

5 |Tepmoonektpuueckue |TepmoanekTpuuecKkrue reHepaTopsbl.
YCTpONCTBA. [lepcriekTuBBI pa3BUTUS TEPMOIEKTPUIECKOTO 2 4 6 12

IIpumenenue




TEPMODJICKTPHUIECKUX
TeHEepaTopoB

peoOpa3oBaHUs YHEPTUH.

OCHOBBI HH)KEHEPHOTO
pacdera IEeKTPUYECKUX
1 TEIUIO(PU3UIECKUX
XapaKTEePUCTHK
TEPMOAIIEMEHTA.
Meronpbl pacuera
TEPMOAIICKTPHUIECKUX
TeHEPaTOpPOB

PacueT TepM0371EMEHTOB € YUETOM
TEeMIIEpaTypHON 3aBUCUMOCTH
TEPMOIJIEKTPUUECKHUX CBOWCTB
MOJIyIPOBOIHUKOBOI'O MaTepuana METoI0M
CpEeIHUX [apaMeTPOB.

TermnnoBble CONPOTUBICHUS CI0EB KOHCTPYKIIUH.
DNEKTPUUECKOE COMPOTUBIICHUE MONEPEUHON
KOMMYTAaIH{ TEPMOIJIEMEHTOB.

Pacuer ogHOKacKaIHON TEPMOIIEKTPUUECKOU
Oarapen.

Pacuer nByxkackagHO! TEPMOIIEKTPUIECKON
Oarapen.

Pacuer ogHOKacKkagHON KOJIBIIEBOI
TEPMODJICKTPUIECKO OaTapen.

Pacuer konpueBoOi IByXKacKaaHON
TEPMOIJICKTPHUECKOM OaTapen.

Hrtoro

18

18 36 72

5.2 IlepeueHb

JJadopaTopHbIX padoT

He npenycMoTpeHo yueOHBIM JIaHOM

6. NIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootBeTcTBUM C y‘{e6HBIM IIJTaHOM OCBOCHHC JUCHMUIIJIMHBI HC

IpeayCMaTpUBAET BBIMIOJHEHHWE KypCOBOTO MpoeKkTa (paOoThl) WM KOHTPOJBHOU
paboTHI.

7. OHEHOYHBIE MATEPUAJIBI U151 TPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO

JANCIHUIIJIMHE

7.1. Onucanue moka3aresjieii U KPpUTEPUEB OLEHNBAHUS KOMIIETEHIUIi

7.1.1 Tan Tekymero KOHTPOJIA
Pesynbrarhl TEKyIIEro KOHTPOJA 3HAHWUM W MEKCECCUOHHOM aTTECTAIMU

«aTTCCTOBAH»,

OLICHHUBAIOTCA I10 cneny}omeﬁ CHCTCMC:

«HEC aTTCCTOBAaH).

Ha Pas/iMIHbIX 3Talmax ux (l)OpMHpOBaHI/ISI, OIIHCaHHuE IITKAJ OIICHUBAHUA

PesyabTaTbl 00y4yeHus,
Komne- XApAKTEPEIyIOIIHe Kpurepuu ATTecTOBaH He arTecTroBan
TeHIUsI cdopmupoBaHHOCTE OLICHUBAHMS
KOMIIETCHIIUH
TIK-3 3HaTh TecT Brimonaenue paboT B Heswinonnenue

(hyHIaMeHTaIbHBIC CpOK, paboT B CPOK,
3aKOHBI MPEyCMOTPEHHBIN B | MPEIyCMOTPEHHBIN B
TEPMOIJIEKTPUYECKUX pabouunx mporpaMmax |pabodux mporpaMmmax
SIBIICHUN
YMeTh NpUMEHSTh TECT Brmmonaenune pabdor B Hesewimonuenue
(hyHIaMeHTaIbHBIC CpOK, paboT B CpOK,
3aKOHBI MPEyCMOTPEHHBIN B | MPEIyCMOTPEHHBIN B
TEPMODJICKTPUICCKUX pabouux mporpaMmax |pabodux mporpaMmmax
SIBJICHUM
Brnaners TECT BrmmonaeHmne pabor B Hewinonxenue
TEXHOJIOTHUSIMHU CPOK, paboT B CPOK,




novcka uHdopManuu
0 COBPEMEHHBIX
3HAHWAX B 001acTH
TEPMOAIICKTPUKOB

MIPEeIyCMOTPEHHBIN B
paboumx nporpammax

MIPEeyCMOTPEHHBIN B
paboumx nporpammax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I

Pesynbrars

IMPOMCIKYTOUYHOT'O KOHTPOJIA 3HAHUU OLCHUBAIOTCA B 6

ceMecTpe Iyl O4HOM (opMbl OOYUEHHS MO JIBYXOAJILHOM CHUCTEME:
«3a4TCHO»
«HE 3a4TCHO»

K Pe3yabTaThl 00y4eHus, K
OMIIe- XapaKTepusywinue UTEPUN
TeHIUs cd)(I:PMHPI:)B:,HHI:CTb OII(I:HI/IBII:HHH 3aureno He saureno
KOMIIETCHIIUU
I1K-3 3HaTh Tecr Beinonnenue tecra Ha| BeinonneHue MeHee
(hyHIaMeHTaIbHBIC 70-100% 70%
3aKOHBI
TEPMODJIEKTPUUECKUX
SIBIICHUHN
YMeTb NpUMEHSATH Pemenne ctangapTHbIX IIponeMoHcTprpoBa H| 3anadu He PELICHBI
(yHmaMeHTaNbHbIE  |MPAKTHYECKUX 33124 BEPHBIN X0 peIICHHS
3aKOHBI B OOJIBIIMHCTBE 33124
TEPMOIJIEKTPUYECKUX
SIBJICHUU
Bnagers Pemenue npuxnaaneix 3ana4 B | [IpogemMoncTpupoBa H| 3amgayu He pelieHs
TEXHOJIOTUSIMHU KOHKPETHOMU IIPEIMETHON BEPHBII XOJ pELICHUS
noucka uadopmanuu |obnactu B OOJIBLIIMHCTBE 3a/1a4
0 COBPEMEHHBIX
3HAHUAX B 00JIACTH
TEPMO3JIEKTPUKOB
7.2 IlpumepHblii mepedYeHb OLEHOYHBLIX CpeACcTB (THIOBBIE

KOHTPOJIbHbIE 32JaHUSI MJIM MHbIE MAaTepHaJibl, HEOOXOAUMBIE VISl OLEHKHU

3HAHUI, YMEeHUIl, HABBIKOB U (MJIK) ONBITA 1EATEJILHOCTH)
7.21 TlpuMepHblii T1epevYeHb 3aJaHUH A

TECTUPOBAHUIO

1. Pacnionoxkute Tpu 3Tama pa3BUTHS HAYKH B UCTOPUU TEPMOIJICKTPUUYECTBA B

MPaBUWJIBHOM MOPSIKE:

noaAroToBKu K

a) OTKpbITHE TEPMOIIEKTPUUECKUX IP(DHEKTOB
0) Teopust AnbTeHKUpXa
B) PaGotel A.®. Nodde

2. Bribepute W3 MNpeUIOKEHHBIX BapUAHTOB IPABHIIBHOE OKOHYaHWE (Hpasbl
"®u3ndeckue MpoIecChl, OO0YCIOBICHHBIE TEPMODIEKTPUICCKUMHU I deKTamu,
ABJIAIOTCA ...":

a)00paTUMBIMH

0) HeoOpaTUMBIMU

B) METaCTaOMIHHBIMU
I') CIIy4yalHbIMU

3. 3aBucut nu Temio JKoyns oT HampaBieHHs Toka? BoiOepute npaBUIIBHBIN
BAapUAHT OTBETA:




a) He 3aBucur
0) 3aBUCHUT OT MaTepuaia
B) 3aBUCHUT OT BHEIIHETO JIEKTPUUECKOTO OIS

4. B kakux cinydasx HaOmomaercs 3¢dexkt Tomcona? BriGepute mpaBUIIbHBIN
BapHaHT OTBETA:

a) [Ipy HaTM4IKMK TOKA U TPaJIUCHTA TEMITEPaTyPhI
0) B HeoqHOPOHBIX MPOBOTHUKAX

B) Bcerna npu npotekanuu Toka

r) [Ipn Hammanm cOOCTBEHHBIX KOJeOaHMit 0Opasia

5. CymiecTByeT 1M B3aUMOCBSI3b MEXKIY TEPMODJIEKTPUUECKUMH dPderTaMu?
Bri06epuTte npaBUibHbII BapHaHT OTBETA:

a) CyiiecTByer

0) He cymectByet

B) CylIeCTBYET TOJIKO B HEKOTOPBIX MOJSIPHBIX KpUCTAILIAX
r) CyIiecTBYET TOJIBKO B H30TEPMHUECKUX YCIOBUAX

6. OrT Kakux mapaMeTpoB 3aBUCUT HAPGEKTUBHOCTH TEPMOAICKTPHUUECKOTO
Matepuana Z no AnbTeHKupXy? BpiOepure OIHUH WM HECKOJIBKO MPAaBUIBHBIX
OTBETOB:

a) TEPMOI/IC

0) IEKTPOIPOBOTHOCTH
B) TEIUIONPOBOJIHOCTh

r) ko3 duruent [lenbThe

7. B kakux Marepuanax BenuuuHa Z umeeT Oosbliee 3HaueHue? Bpibepute
NpaBUJIbHBIM BapUaHT OTBETA!

a) MOJIyITPOBOAHUKH

0) MeTalIbl

B) JUAJEKTPUKHU

') BO BCEX MaTepHaliax UMEET OJIMHAKOBBIN MOPSIIOK BEIIUYNHBI

8. Uem xapaktepusyeTcsi paboTa TEPMODIEKTPUUYECKUX YCTpoucTB? Bribepute
OJIVH WJIM HECKOJIBKO ITPAaBUJIBHBIX OTBETOB:

a) XOJIOAWIbHBINA KOA(PUITEHT

0) KIIJI renepaTopHOl TepMOIJICKTpUUIECKON OaTapen
B) Teruiora Jkoyis

') OTOMUTENbHBINA KOAPOULIMEHT

9. Kak U3MEeHSAIOTCS XapaKTEPUCTUKU TEPMOIJIEMEHTA MIPH YBEJIMUECHUU MTapaMeTpa
Z matepuana? BoeiOepurte npaBUiIbHbIN BapHaHT OTBETA:



a) yJaydllarTcs

0) yXyamarnTcs

B) HE U3MEHSIOTCS

I')3aBUCHUMOCTb UMEET CIIOKHBIA XapaKTep

10. Kak uzMeHnsercs 3HaueHue Z, eciau TePMOIICKTPUUECKU MaTepual paboTaeT B
00JaCTH TMPUMECHOM MNPOBOAUMOCTH 000MX 3HAKOB? BriOepute mNpaBUIBHBIMN
BapUAHT OTBETA:

a) yXyauaercs

0) ynyuiaercs

B) HE U3MEHSIETCS

T') 3aBUCUMOCTb UMEET CIOXKHBINA XapakTep

7.2.2 TlpumepHbIii TepeYeHb 3aJaHUN JIsi pelleHHs] CTAHIAPTHBIX
3ama4
1. Kakoe mpsiMoe MpeBpalleHUE YHEPTHH IMPOUCXOIUT B TEPMOIICKTPUUCCKUX
reaepaTopax? Beibepute npaBuIbHBIN BapUaHT OTBETA:
a) MpeoOpa30BaHNE TETUIOBOW SHEPTUU B JIEKTPHUICCKYIO
0) mpeoOpa3oBaHUE CBETOBOM PHEPTUU B ANEKTPUUECKYIO
B) MpeoOpa3oBaHUE MEXaHUYECKOW PHEPTHH B SJICKTPHUSCKYIO
T) IpeoOpa3oBaHNe YHEPTHH XUMHUYECKHUX MPEBPAIICHUN B AIEKTPUICCKYIO

2. Kakue WCTOYHWKH TEIUIOBOW JHEPTUU MOTYT HCIIONB30BATHCA IS PaOOTHI
TEPMOIJIEKTPUUECKOr0 reneparopa? Beibepute oAuH WM HECKOJBKO MPaBUIHHBIX
OTBETOB:

a) COJTHEYHas SHEPTUs

0) paauoaKTHUBHBIE U30TOIbI

B) SIJIEPHBIE PEAKTOPBI

I') TEIJIOBAsi YHEPTHs, 3aIIaCCHHAsI B 36MHON KOpe

3. Kak wu3Mmensercs 3()@PEKTUBHOCTh TEPMODIJIEKTPUUECKUX MATEPUATIOB IO
JENCTBUEM TUAPOCTATUIECKOTO CkaTHsi? BpibeprTe mpaBuiIbHBIM BapUaHT OTBETA!
a) YBEITUYHBACTCS

0) yMeHbITIaeTCst

B) HE U3MEHSIETCS

I') MPOXOJIUT Yepe3 MUHUMYM

4. Kak wusmensiercs TepMmodsekTpuieckas 3(()EeKTUBHOCTb, KOTJA MapameTp
pa3opUEeHTallMu 3€peH B IMPECCOBAaHHBIX Marepuanax Bo3pactaeT? Bribepure
NpaBUJIbHBIM BapUaHT OTBETA!

a) yMEHbIIaeTcs

0) yBenMuUBaETCS

B) HE U3MEHSIETCS



I') MPOXOAMT YEPE3 MAKCUMYM

5. 3akonuute ¢pazy "g mogyyeHus TEPMORJIEKTpUKA ¢ OOJBIIUM 3HAYCHHEM
TEPMODJIEKTPUUYECKON TOOPOTHOCTU MO METOAY TBEPJIbIX PaCTBOPOB HEOOXOAUMO
nos00paTh MaTepuai ¢ BBICOKHUM ..." BriOepuTe npaBuiibHBIA BApUAHT OTBETA!

6. Kak wu3menutcs Z wmarepuana, €cilu IOBBICUTb HX MHKPOOJAHOPOIHOCTH?
Br1GepuTte npaBUibHBII BapHaHT OTBETA:

a) YBEJIMUUTCS

0) YMEHBIIUTCS

B) HE U3MEHUTCS

') 3aBUCUMOCTb OyIeT UMETh CIIOKHBIN XapaKkTep

7. Kakue BemiecTtBa OTHOCATCS K MarepuajaM THUNA «JIEKTPOHHBIA KPHUCTaUl —
(doHOoHHOE cTekI0»? BpiOepuTe 01MH MM HECKOJIBKO MTPaBUIIbHBIX OTBETOB:

a) MOJIyIPOBOIHUKOBBIE KJIaTpaThl

0) HaIMOJIHEHHBIC CKYTTEPYIUTHI

B) HAHOKOMIIO3UTHI

I') CBEpXPEIICTKH

8. Kakas wu3 cxem TtepmoOarapen oOecneyrBaeT HauOONBIIYIO Pa3HOCTb
TeMIlepaTyp Mexay crasmu? BeiOepuTe npaBuiIbHbIA BApUAHT OTBETA!

a) YeThIpeXKacKaIHas

0) TpexkackaHas

B) ABYXKacKaJHas

') OAHOKAacKaHas

9. Kakme o0OBEKTBI OTHOCATCA K HAHOCTPYKTYPHUPOBAHHBIM Martepuaiam?
Bri6epute ouH WM HECKOJIBKO MPaBUILHBIX OTBETOB:

a) KBaHTOBBIE IIPOBOJIOKH

0) CBEpXpEIICTKH

B) HAHOKOMIIO3UTHI

I') pa3ynops104eHHbIE TOJTYITPOBOAHUKH

10. 3akoHuuTe ¢pa3y "HaHONPOBOIOKH UMEIOT HAUOOJIBIIYIO Z, €CIIU UX AUaMETP
..." BeiOepuTe npaBUIIbHBINA BapUAHT OTBETA:
a) MEHbIIIEe 1eOPONUIEBCKON JUTMHBI BOJIHBI AJIEKTPOHA



0) 60bI1e 7eOPONIEBCKOM ATUHBI BOJIHBI 3JIEKTPOHA
B) PaBeH JIeOPOMIIEBCKOM JJTMHE BOJHBI AJIEKTPOHA
T') HE 3aBUCHT OT JIcOPOIIICBCKON JIJTMHE BOJIHBI JICKTPOHA

7.2.3 IlpumepHblii epevyeHb 3aJaHUM I pellleHUus1 NPUKJIATHBIX 3a1a4
1. Kakyro BenMuMHY MOITHOCTH OOBIYHO BBHIPAOATHIBAIOT TEPMOIICKTPHUSCKUE
rerepaTopsl? BeibepuTe npaBuiIbHBINA BApHAHT OTBETA:

a) or 10 1o 10° Br
6) or 10" mo 10" Br
B) ot 10" 1o 10* Br
r) or 10* 10 10° Br

2. Kaxkue OCHOBHBIC HanpaBJICHUS MPAKTUYECKOTO MIPUMEHEHHUS
TepModIeKTpruueckux 3¢ dekroB? BriOepuTe OIWH MM HECKOIBKO MPABUIBHBIX
OTBETOB:

a) ['eneparopsl

0) Oxyaxkaarolye yCTponcTBa

B) YcTpoiicTBa KOMOMHUPOBAHHOIO TUIIA
r) HarpeBarenpHbie ycTpoKicTBa

3. UYem xapakrepusyerca 3(PQPEKTHUBHOCTb TEPMONIEKTPUYECKOTO Harpena?
Br16epute oa1H WK HECKOJIBKO MPaBUIbHBIX OTBETOB:

a)OToNUTENbHBIM KO3 (HULIMEHTOM

0) KoaddurmeHToM 1Moae3Horo 1eMcTBUs
B) Temneparypoii panuatopa

r) YObUIbIO BHEITHEH SHEPTUU

4. Kak onpenensiercss KITJI Tepmosnexktpudeckoro reneparopa, eciu Ql— rermo,
noaBoauMmoe nipu 11 , a Q2— otBoaumoe Temio? Beibepute npaBUibHbIN BapUaHT
OTBETA:

2,-2
i
a) ¢
Q.
.'ll —
6 ¢
¢,
.'ll [:}.h
B) :
i
u
r) f{;l"' {."

5. Kakwe Bennumnbl KIIJ[ wumeror peanbHO AEUCTBYIOIIME KOHCTPYKIMH



TepMorenepaTopos? BriGeprTe npaBUiIbHBIN BapHAHT OTBETA:
a) 1-10%

0) 10-50%

B) 50-100%

r) 100 %

6. Kak ompenensiercss XOJI0QWIbHBIN KOA(Q(UUUEHT € , €CIM OCYIIECTBISAETCS
nepenoc Temwia Q0 ot tena ¢ temmepatypoir TO k pesepByapy, a Q1 — Temo,
nepeaaBaeMoe pesepByapy? BriOepuTe npaBuIIbHBINA BApUAHT OTBETA:

Q,
a) '-I?| '?u
2
6
m) ©= @
Q-0
F) ' 2,

7. Kak ompenensercsa oTonuTenbHbI kodddumuent K, eciu ocymiecTBisieTcs
nepeHoc temwna QO oT pesepByapa Kk Tenmy c Temmeparypoit T1? Bribepure
MpaBUJIbHBIM BapUaHT OTBETA!

ke —2
2) L/l #
6) K=i Rt
5 GO
r) K= Qy'T,

8. OT 4ero 3aBUCUT MaKCHMalbHO BO3MOXHBIM TOK 4Y€pE3 TEPMOIIEMEHT, NPH

KOTOPOM JIOCTUTaETCs AT max 9 Bribepute OAMH WU HECKOJBKO TMPABUIBHBIX
OTBETOB:

a) OT Tepmodic

0) OT 3JeKTPUIECKOTO COITPOTUBIICHUS

B) OT reoMeTpuu BeTBEN

r) OT TemnepaTypbl KOHTaKTa

9. Kak onpenensercs HanpspKEHUE, KOTOPOE JA€T TEPMODBJIEKTPUUECKUN
re"eparop, coctosiimuii u3 N amemMenToB? BriGepuTe npaBuiIbHBIN BapuaHT OTBETA:

U= a (Tr-Ty

a) N
6) U= N-ua



g) U= N-aTy

U=1 .2 T,

10. . 3akonuuTte ¢dpazy "Ins ysenuuenus napamerpa Z Heo6xoauMmo ..." Beibepure
NPAaBIJILHBIA BApUAHT OTBETA!

a) YBCINYNBATH ITIPOBOAUMOCTD U YMCHBIIATH TCIIJIOIIPOBOIHOCTD
6) YBCIMYNBATH ITPOBOAUMOCTD U TCIINIOIIPOBOAHOCTD

B) YMCHbLIIATH IMTPOBOAMMOCTDL U TCILJIOIIPOBOAHOCTD

F) YMEHbBIIATH ITPOBOJUMOCTD U YBCINYHUBATH TCILJIOIIPOBOJIHOCTD

7.2.4 IlpumepHbIii NepeYyeHb BOMPOCOB /IJIsl MOJATOTOBKHU K 3a4eTy

1. Kakue nMeroTcs Tpu dTara pa3BUTUs HAYKH B UCTOPUU

TEPMOIJIEKTPUYECTBA?

2. [lepeuncanTb OCHOBHBIE TEPMOIJIEKTpHUECKUE I (HEKTHI

B METAJUIMYECKUX U MOJYITPOBOHUKOBBIX MaTepraax.

3. Kakue TermaoBbie MPOIECCHl SIBISIOTCA OOpaTUMBIMU, a Kakue —
HEOOpaTUMBIMU?

4. Ilpu kakux yciaoBusix Bo3HuKaeT d3dext 3eedeka?

5. ®uznueckue ABICHUS, IPUBOIAIINE K MOABICHUIO TEPMO-IIIEKTPUUECKON
3C.

6. UTO MOXHO ONPENETUTH MO 3HAKY TEPMOSIC?

7 . B dem 3akmouaercs 3¢ddext IlenbThe M KakoBa ero Quiznyeckas
npupoxaa?

8. Kak 3aBucur temo [lenbTbe OT BEIMYUHBI U HAPABICHUS TOKA?

9. Uem otimnuaercs Terno IlensTee oT Tenna Jlenna-/xoynsa?

10. B kakux cnydasx HaOmomaetrcs 3¢g¢dext TomcoHa M KakoBa €ro
npupoja’?

11. IuddepennmanpHas U UHTErpajgbHas (HOPMBI 3aKOHOB JJISi TEIUIOTHI
Tomcona.

12. Kakas B3auUMOCBSI3b CYIIECTBYET MEXKAY TEPMOIIEKTPUUECKUMU
abdexramu?

13. Kakoii BUA UIMEIOT IEPBOE U BTOPOE TEPMOJIUHAMUYECKUE COOTHOLICHHUS
Tomcona?

14. Ha3BaTh Tpu OCHOBHBIX HamNpaBJCHUS MPAKTUYECKOTO IPUMEHECHUS
TEPMOIJIEKTPUUYECKUX IP(DEKTOB.

15.. B pe3ynbrare Kakux MpOLECCOB BOZHUKAET 3/IC B TEPMOIIEKTPUUECKUX
resepaTtopax?

16. Kak ompenensgercs Kmnja TEepMOdJIEKTpUUecKkoro reHeparopa? Kakue
BEJIMYMHBI KI1JI UMEIOT PEeajIbHO IEUCTBYIOIINE KOHCTPYKIIUU TEPMOTEHEPATOPOB?

17. Yem xapaktepusyercs d3QPeKTUBHOCTh pabOTHI TEPMOICKTPUIECKOTO
HarpeBaress?

18. ITpunITMT paGOTHl TEPMOIIEKTPUIECKOTO TEMIIOBOTO HACOCA.

19. Kakum  mnapameTpoM  XapakTepuU3yeTcsi  TEePMOBJIEKTpUYecKas



3¢ (HEeKTUBHOCTH TEPMO3JIEMEHTA?

20. C xakuMu (QyHIaMEHTAIbHBIMU CBOWMCTBAMHU MOJIYIPOBOJHHUKA CBSA3aH
napametp Z?

2]1. CrpykTypa u cBOMCTBa Teulypuaa Bucmyra. Ilouemy OoH 10 cux mop
ABJIsIETCSL HanboJiee BOCTPEOOBAHHBIM TEPMOIJIEKTPUKOM?

22. Jlns xakoil o0JacTH TeMIEeparyp JIydlle BCEro MOAXOASIT OKCUIHbBIE
TEPMODJIEKTPUKH U IT0YEMY?

23. B 4yeM npeunMmymiecTBa HU3KOPA3MEPHBIX TEPMOAIEKTPUUYECKUX
CTPYKTYp?

24. Kakue mnpemmaratoTcs UWIAEH I CYLIECTBEHHOTO IOHMKEHHS
PELIETOYHOM TEMJIONPOBOAHOCTH?

25. OCHOBHBIE CBOMCTBA CKyTTEPYAUTOB.

26. Yro Takoe knaTpatbl? YeM 0OBACHIETCS HHTEPEC K HUM?

27. llouemy B TepmoOaTapesx penko ObIBaeT KOJIMYECTBO KacKaJoB Oosee
Tpex?

28. B ueM cyTh METO/1a TBEPABIX PACTBOPOB, U KAKHE MPEIACIbHbIC 3HAUCHHUSI
TEPMOAIEKTPUYECKON TOOPOTHOCTH OBLIIM MOITYUYEHBI C €TO TOMOIIBIO?

29. Kak BbIOOpPOM JIETHPYIOIIEH MPUMECH MOKHO U3MEHSTh J0OPOTHOCTh Z
B TEPMOJIEKTPUYECKUX MaTepHAIIax?

30. K wuyemy mnpuBoauTr paccesHue (QOHOHOB Ha TpaHULIAX 3€peH
MOJIMKPUCTAIUIMYECKOr0 MaTepuana’?

31. OObsicHUTH NpUYMHY yBenudeHuss ZT B MHOTOCIOMHBIX IJIEHOYHBIX
reTEPOCTPYKTYypax.

32.  Kak Biuser ympyras pepopmanus Ha  3(PPEKTUBHOCTH
TEPMOIJIEKTPUUECKUX MAaTEPUATIOB?

33. Ilouemy HYXHO TOBBIIIIATH MUKPOOTHOPOJAHOCTh TEPMOIIEKTPHUECKUX
MaTepHaJOoB HA MUKPOCKOIIMYECKOM ypOBHE?

34. Kakue 00BbEKThl OTHOCSATCSA K HAHOCTPYKTYPUPOBAHHBIM MaTepuaiam?

35. Uro mpeacTtaBistoT CcOOOW CBEPXpPEIICTKH, M KaKoBa MpPHUYHUHA
BO3pacTaHUs TEPMOAIEKTPUIECKON TOOPOTHOCTU B HUX?

36. Urto wu3MeHseT (OHOHHBIE CBOWCTBA CHCTEM C KBAaHTOBBIMHU
IIPOBOJIOKAMHU U UX MACCUBaMU?

37. 3aBUCHT JIM TEIUIONPOBOJHOCTh HAHOKOMIIO3UTOB OT MX KOHKPETHOM
CTPYKTYPHI ¥ TUIIA YIIOPSAOYECHHS BKIFOYEHUN?

38. Kakume BemecTBa OTHOCATCS K MaTepuantaM THUNA «3JIEKTPOHHBIN
KpHUCTaul — GOHOHHOE CTEKIIO»?

39. UeM oTimyaroTcs ApYr OT ApPYra HAMNOJHEHHbICE W HEHAINOJIHCHHbBIC
CKYTTEpPYAUTHI?

40. KakoBa mnpuuMHA CYIIECTBEHHOIO TOHM)KEHUS  PELIETOYHOU
TEIJIONPOBOJAHOCTH B KJIaTpaTax?

41. B d4em m@puuMHA 3HAYUTEIIBHOTO BO3pPACTAHHUS TEPMODJIC U
TEPMOAJIEKTPUUIECKON TOOPOTHOCTH B CBEPXPEIIETKAX C KBAHTOBBIMU TOUKAMU?

42. B kakux o0macTtaXx HayKd U TEXHUKH  TNPUMEHSIOTCS
TEPMOIJIEKTPUYECKHUE TEHEPATOPHI?



7.2.5 TlpumepHblii NepeyeHb 3aJaHUN A PpelleHUs NPHUKIATHBIX
3a1a4

He npenycMoTpeHo yueOHbBIM IIIaHOM

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU
MPOMEKYTOUYHOM aTTeCTAUN

3a4yeT MPOBOAUTCS MO TECT-OMiIeTaM, KaKIbIH U3 KOTOPBIX coaepkuT 10
BOIMPOCOB U 3a1auy. Kaxxaplil mpaBUIbHBIN OTBET Ha BOIIPOC B TECTE OIIEHUBACTCA
1 Gamnom, 3amaua omnenuBaercs B 10 OamioB (5 OaiioB BepHOE pemieHue U 5
0aIoB 3a BEpHBIN OTBET). MakCUMaNbHOE KOJINYeCTBO HaOpaHHBIX O6amioB — 20.

1. Onenka «He 3a4TEHO» CTABUTCA B Cllydae, €CJIHM CTYACHT HaOpajl MeHee
10 6amnnos.

2. O1IeHKa «3a4TeHO» CTABUTCA B CiIydae, eciid ctyAeHT Habpan ot 10 go 20
OayI0B

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kon
Kontpomupyemsbie pa3aenbl . | HaumenoBanue orneHoYHOr0O
KOHTPOJIUPYEMOU

TEMBI) JUCHUITIIMHBI cpe€acTBa
( )IL H KOMIICTCHLIN pel

Ne i/t

1 OcHoBHble TepMmodaekTpuueckue |[1K-3 Tect
s dektel. TepmorekTpuueckue
MaTepHuabl.

2 CrocoObI ITOBBIIIIEHUS T1K-3 Tect
TEPMOIJICKTPHYCCKOM
3 PEKTUBHOCTH MAaTEPUAIIOB.

3 Texnonorus tepmoanexrpuueckux [[1K-3 Tect, KOMTOKBUYM
MaTepUajoB

4 Texnonorus kommyranuu Bersei. I[1K-3 Tect
[IpousBoacTeo
TEPMODJIEKTPUUECKUX MOLYJIEH

5 TepMoanexkTpuueckue I1K-3 Tecr
ycrpoiictea. [Ipumenenune
TEPMODJIEKTPUUECKUX
TeHEPaTOpPOB

6 OcHoBel nHXeHepHoTO pacyera  [[1K-3 Tecr, 3amuTa pedepara
ANIEKTPUUECKUX U
TETIO(PU3NUECKUX XaPAKTEPUCTUK
TepMo3JieMeHTa. MeToibl pacueTa
TEPMOIJIEKTPUIECKUX
TeHepaTopoB

7.3. MeToguyeckne MaTepuaJibl, ONpeeJsONe MPOUEAYPHI
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHue OCYyIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JMOO C WCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIVIACHO METOAUKU




BBICTABJICHUS OIICHKH IPH TIPOBEACHUH ITPOMEKYTOYHOHN aTTeCTaIlHH.

Pernienne craHmapTHBIX 3a7a4  OCYHIECTBISAETCS, JIMOO TMPH TOMOIIU
KOMITBIOTEPHON CHCTEMBbI TECTHPOBAHHUS, JIUOO C HMCIIOJb30BAaHHUEM BBIIAHHBIX
3ama4 Ha OyMakHOM HocuTene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIECTBIIACTCSI MPOBEPKAa pPEIICHUS 3aJa4 AK3aMEHATOPOM M BBICTABISCTCS
OLICHKA, COIIACHO MCTOJAMKH BBICTABJICHUS OICHKM TIPU  NPOBEICHHUH
IPOMEKYTOUHOM aTTECTAIHH.

Pemenne mnpukiagHBIX 3aJad  OCYIIECTBISETCS, JIMOO TMPH TOMOIIN
KOMITBIOTEPHOH CHUCTEMBI TECTHPOBAHHS, JIMOO C HCIOJB30BAHWEM BBIIAHHBIX
3amady Ha OyMaxxHoM Hocutene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIECTBIISIETCSI MPOBEPKA PEIICHHUS 3a/a4 IK3aMEHATOPOM H BBICTABISCTCS
OIICHKA, COIIACHO METOJHMKH  BBICTABJICHHS OIICHKH TMPH  NPOBEIACHUU
IIPOMEKYTOYHOM aTTeCTaIUH.

8 YYHEBHO METOAUMYECKOE U TH®POPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 IlepeueHb y4eOHOI JHMTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHS
TUCHMILTHHBI

I. I'pugneB C.A. Pacuer Tepmoanektpuueckux ycrporcts. ®I'bOY BIIO
«BOpoHEKCKHI TOCy1apCTBEHHBIN TEXHUYECKUN yHUBEepcUTeT», 2014. — 114 c.

2. I'pumueB C.A. Tepmooanektpuueckue wmarepuansl. PI'BOY  BIIO
«BopoHEKCKHI rOCYyTapCTBEHHBIN TEXHUYECKUN YHUBEpcUuTeT», 2014. — 131 c.

8.2 Ilepeuenbr MHGOPMANMOHHBLIX TEXHOJOTHi, HCNOJb3yeMbIX NPH
OCYLECTBJICHMH 00pa30BaTeJLHOI0 Npouecca Mo AUCHMILIMHE, BKJIIOYAS
nepeyeHb  JIMIEH3HMOHHOI0  NPOrPaMMHOro0  olecmedeHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTu «AHTEepHeT», COBPEeMEHHBIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Beruncnurenshas cpena MathCad mwaum ananor, Microsoft Word, Microsoft
Excel, Internet Explorer

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JIJIS
OCYHUIECTBJIIEHUSA OBPA3OBATEJIBHOI'O NTIPOLHECCA
J{nst mpoBeAeHUS JICKIIMOHHBIX M TPAKTUYECKUX 3aHSATUM UCIIOIB3yETCA ay-
JIUATOPHS, OCHAIICHHAs! JJOCKOM

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOIIIUXCS IO
OCBOEHMIO JUCHUIIIMHBI (MOAYJIS)

[To pucuurummHe «TEXHOJIOTHS  TEPMOAIEKTPUUECKUX TECHEPATOPOB
YUTAXOTCA JIEKIUU, IPOBOIAATCA IPAKTUUECKUE 3aHATHUS.

OCHOBOM M3y4Y€HUs] JUCHUUIUIMHBI SIBJISIOTCA JIGKUIUHM, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIIeCTBEHHbIE U TPYAHBIC BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIIeIMINUe OTPAKEHUS B YICOHOU TUTEpATypE.

[IpakTuueckue 3aHSATHS HaAMpaBiIeHbl HA MTPHOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacyeTa TEPMOIJIEKTPHUUECKUX F€HEPATOPOB. 3aHATHS TPOBOASITCS ITyTEM
peLIeHNs] KOHKPETHBIX 3a/1a4 B Ay IUTOPUU.



Bup yueOHbIx
3aHATUHN

JlesaTenbHOCTh CTyIEHTA

Jleknus

Hamucanuve koHCIIEKTa JIGKUMH: KPaTKO, CXEMaTHU4HO, IOCJIEI0BATEIbHO
(GUKCHpPOBaTh  OCHOBHBIC  TIOJOXKEHHUS, BBIBOJBI,  (OPMYIHUPOBKH,
000011eHUs; TOMeYaTh BaXKHbIE MBICIH, BBIICIATH KIIOUEBBIE CIIOBA,
TepMuHBI. [IpoBepka TEPMHHOB, MOHATHUH C MOMOIIBIO SHUUKIONEIUH,
CJIOBapel, CIPABOYHUKOB C BBINHCHIBAHUEM TOJIKOBAHUH B TETPAJb.
O0o3HaueHue BOMPOCOB, TEPMHHOB, MaTepuana, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHAYyeMOW Jjureparype. Ecuu
CaMOCTOSITENIFHO HE yJaeTcs pa3o0paThCsi B Marepuaje, HeoOXOAMMO
chopMyIupoBaTh BOMPOC M 3aJaTh IMpEnojaBaTellio Ha JIEKIUH WIH Ha
MPAKTUYECKOM 3aHSITHHU.

IIpakTueckoe
3aHATHE

KoHcnekTupoBaHue peKOMEHAyeMbIX UCTOYHHKOB. PaboTa ¢ KOHCIIEKTOM
JEKIMH, MNOArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IPOCMOTP
pexomeHayemoin autepaTypsl. [IpociymuBanue ayauo- U Buieo3anucen
[0 3aJaHHOM TeMe, BBINOJIHEHHE pacyeTHO-TpapUUecKUX 3aJaHUH,
pelieHue 3aa4 no ajJropuTMy.

CamocTosaTenbHas
pabora

CamocrosTenbHas paboTa CTYACHTOB CIIOCOOCTBYET ITyOOKOMY YCBOEHHS
yueOHOro Marepuajga U  Pa3BUTHUI0 HaBBIKOB CamMO0Opa3OBaHUS.
CamocrosTenbHas padoTa MpearnoaraeT ciaelyrolue COCTaBIs0IINeE:

- paboTa Cc TEeKCTaMU: Y4EOHHMKaMH, CIPABOYHUKAMH, JIOMOJHUTEIHLHON
JUTEPATYPOH, a TAKKE MPOPaOOTKa KOHCIIEKTOB JICKITHIA;

- BBITIOJIHEHUE IOMAIITHUX 33/IaHUH U PacueToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3Y4YeHUS;

- yyacTue B paboTe CTy/IeHYECKUX HAyYHBIX KOH(EPEHIIHHA, OJMMITAAT;

- HOJTrOTOBKA K NPOMEKYTOUYHON aTTeCTallHH.

IToaroToBka k
IIPOMEKYTOUHOU
aTTecTaluu

FOTOBI/ITI)Cﬂ K HpOMC)I(YTO‘IHOfI arrecranguu CJIeI[yeT CUCTEMATUYCCKHU, B
TEUEHHE BCEro cemecrpa. MIHTeHCMBHAs MOATrOTOBKA JIOJKHA HAYaTbCs HE
MO3/IHEE, YEM 32 MECSL-IIOITOPA 10 MPOMEKYTOUHOM aTTecTaunu. J[aHHbIe
nepen 3adueToM Tpu JHSA dA(dQeKTHBHEe BCEro HCMOIb30BaTh U
MOBTOPEHHMS M CUCTEMAaTU3alluy MaTepuana.






