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1. HEJIU A 3AJTAUYN JTUCHUITJINHBI
Hean u 3agayum uM3y4dyeHMsl AUCUMILIMHBI. (HOpPMUpPOBaHHE y OYyIyIIUX
OakanaBpoB 3HAHUW (UBMKU TEPMODJIEKTPUUECKUX U THE302JEKTPUUECKUX
SBJICHUNM U TMOJATOTOBKA K PEIICHUI0 OCHOBHBIX 3a7ad Mpo¢hecCHOHATLHON
JEATeIbHOCTH B 00JIaCTH pa3pabOTKH, MOJTYUYEHUS] M MPUMEHEHUS MaTepHaJIOB C
3aJlJaHHBIMHU CBOMCTBAMU

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
JucuunnmHa «@Pu3uKa TEPMODJIEKTPUUYECKUX U IBE302JIEKTPUUYECKUX
SBJICHUI» OTHOCUTCS K IUCLUUIIMHAM BapuaTUBHOU yacTH Onoka b1.

3. HIEPEYEHDb INIVTIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUA 11O
JANCIHHUIIVIMHE

[Ipouecc w3yueHus aUCUMIUIMHBL «DU3MKAa TEPMODIIEKTPUUYECKUX U
NbE302JIEKTPUUECKUX SBJIICHUI» HampaBjieH Ha (HOPMUPOBAHHE CJICIYIOIINX
KOMIICTCHIIUM

JIIK-2 - roTOBHOCTHIO YYHMTHIBATH TEHJCHIIMU PA3BUTHUS COBPEMEHHOU
HAyKU, TEXHUKW W TEXHOJIOTHH T10 BBIOpaHHOMY TTPO(PUITIO TEXHUUECKON (PU3HUKHU B
cBoel podheCCUOHATILHON JIEITEIIbBHOCTH

OIIK-1 - crmocoOHOCTBIO MCIHONB30BaTh (PyHIaMEHTaIbHBIE 3aKOHBI
MPUPOJBI U  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHbIX JUCHUIUIAH B
npodecCHOHaTBLHON EATeIbHOCTH

Pe3yibTaThl 00y4yeHnsi, XapaKTepu3yolue

Komnerenuusa
chopMHUPOBAHHOCTH KOMIIETEHIIMH

JIIK-2 3HATh CIIOCOOBI UCITOJIB30BaHUS KOMIIBIOTEPHBIX U
UH(POPMAITMOHHBIX TEXHOJIOTHIA

YMETh CaAMOCTOSTENIBHO aHAJIM3UPOBATh TEXHUYECKYIO
JUTEPATYPY, BHIABIATH GU3UUECKYIO CYITHOCTD SIBICHUHN U
IIPOIIECCOB B YCTPOMCTBAX PATUIHON (PHU3HUIECKOMN
IIPUPOABI U BBITOIHATh IPUMEHUTEIBHO K HUM IPOCTHIE
TEXHUYECKHE PACUYETHI

BJIaJICTh UHCTPYMEHTAPUEM ISl PELICHUS
MaTEMaTUYECKUX M (PU3MUECKHUX 3a/1a4; METOIaMH
aHanu3a (U3NYECKUX SBICHUNA B TEXHUYECKUX
YCTPOMCTBAaX U CUCTEMAX; CPEICTBAMH KOMIIBIOTEPHOU
TEXHUKU U WHOOPMAITMOHHBIX TEXHOJIOTHI; METOTUKAMHU
BBITIOJIHEHUS PACUY€TOB IPUMEHUTEIBHO K
VICTIOJIb30BAHUIO TEPMOICKTPUUECKUX U
MbE30AJIEKTPUUYECKUX MAaTEPUAIOB

OIIK-1 3HaTh (PU3UYECKHUE MPOLIECCHI, MPOTEKAIOIINE B HOBBIX
Martepuanax JIEKTPOHHOU TEXHUKH TP KOHKPETHOM UX
MIPUMEHEHUH; OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH
HanboJIee YacTo MUCIOIb3YEMbIX B HaYKE U MPAKTHUKE
KPUCTAJJIOB C IMHEWHBIMU W HEJTMHEWHBIMH




INEKTPUUYECKUMU U TEPMOIEKTPUUECKUMU CBOMCTBAMU B
CBSI3U C UX CTPOCHHUEM U YCIIOBUEM UX IPUMEHEHHS;
OCHOBHBIE CIIOCOOBI MOTYYEHUSI U TEXHOJIOTHIO HOBBIX
MaTepHuajoB B BUJIE MOHOKPHUCTAIIOB, IUNICHOK, KEPAMHUK U
KOMIIO3UTOB; CTPYKTYPHBIE HECOBEPILIEHCTBA U UX
BJIMSIHHE Ha CBOMCTBA MOJSPHBIX MAaTEPUATIOB

YMETb BBIABIIATH, ONMCHIBATH, AHAJIU3UPOBATH U
IIPEACKa3bIBaTh CTPYKTYPY DIEKTPUUECKUX KPUCTAILIOB;
BBISBJIATH (DaKTOPBI, BIUSIOIINE HAa CTPYKTYPY; BRIOUPATh
COCTaBbI U CIIOCOOBI MOJTYYEHUSI MaTEPHAIIOB JIJIs
oOecrieueHus 3aIaHHON CTPYKTYPBI U CBOMCTB

BJIAACTh HABBIKAMU UCCIICAOBAHUA IIapaMETPOB
TCPMOIJICKTPHUICCKUX U TTBC30JICKTPUICCKUX
MaTCpUAJIOB, HABBIKAMHU pACUYCTA HCKOTOPLIX TAPAMCTPOB
TCPMOIJJICKTPHUICCKUX U ITBC30JICKTPUICCKHUX
MaTCpUualioB

4. OFBEM N CIUIIJIMHBI

OO6mass TpyAOEMKOCTh JUCHUIUIAHBI «Du3uKa TEPMOIIEKTPUUECKUX U

IMbC303JICKTPHICCKHUX SIBJICHUI» COCTaBJISICT O 3.€.

Pacnipenenenue Tpy10€eMKOCTH AUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHas popma 00ydyeHuUs

. Bcero | Cemectpsl

Bunpl yue6HOM paboThI 4ACOR 3
AyAUTOpPHBIE 3aHATHSI (BCEro) 66 66
B TtoM umcrne:
Jlekuun 36 36
ITpaktrueckue 3anstus (113) 18 18
Jlaboparopasbie padoTsl (JIP) 12 12
CamocrosiTesqibHasi paboTa 87 87
KypcoBoii npoext + +
Yacel Ha KOHTPOJIb 27 27
Bu bl mpoMexXyTOYHOM aTTeCTAIMU - SK3aMEH + +
OO6mmas Tpy10€MKOCTb:
aKaJEMUYECKHE Yachl 180 180
3a4.e]. 5 3)

5. COJAEPY)KAHUE JUCLUATIIUHBI (MOIY.JIST)
U pacnpeaeieHHe

5.1 Conep:xxkanne pa3aejoB  JIUCHHUILIHHBI
TPYA0EMKOCTH 10 BUAAM 3aHATHH
o4yHast popma 00yyeHust

Ipak JIa6. Bcero
Ne n/mt HaumeHnoBaHue TeMbl ConeprxaHue paszaena Jlexn P CPC ’
3aH. 3aH. qac
1 Beezenue B Gu3uky HUcropus oTkpsiTUs 6 2 2 14 24
TEPMODIEKTPHUUECKIX TEPMODJIEKTPUIECKUX SIBICHUH




SIBICHUI
2 TepmonnexTpuueckue CrnocoOBb! TTOBBIIIEHUS
MaTepHaJIbl TEPMODJIEKTPUIECKON (D PEKTUBHOCTH
MatepuanoB. DOHOHHOE
CTEKJIO-3JIEKTPOHHBII KPHCTAIIT.
PazynopsioueHHbIE TOTYIPOBOJHUKH.
6 2 2 14 24
Warepmeramumasl. Hanobmounsie
okcuzel. HanopasmepHsle
TEPMOIIIEKTPHYECKUE MATEPUAIIBL.
OcHoBHbIE TpeOOBaHNUS K
TEPMOICKTPHYECKUM MaTepHaiaM
3 Ipumenenue TepmoonekTpuueckre XoNOAUIbHUKY,
TEPMOIJIEKTPUYECKUX reHepaTopbl U HarpeBaTeian 6 2 2 14 24
MaTepHalioB
4 Baenenue B pm3nky HWcropust OTKpBITHS
MbE30NIEKTPUIECKUX NbE30VIEKTPUIECKUX SBICHUN 6 4 2 14 26
SIBIICHUI
5 dusnyeckue cBolcTBa OneKTpuuecKue, ypyrue u
TbE303IEKTPHIECKUX NEKTPOMEXaHNUECKHE CBOHCTBA 6 4 2 16 28
KPUCTAJLIOB KPHCTAUIOB. MeTOIbI ONpeaesIeH s
ITb€303JIEKTPHYECKUX XaPAKTEPUCTHK
6 IIpaxTruyeckoe [Ise302mmexTpruueckne TpanchopMaTopsl,
MIPUMEHEHHUE JIBUTaTeNIN, MAHOMETPBI U JINHUH 6 4 2 15 27
ITb€303JIEKTPHKOB 3a1ePXKKI
Hroro| 36 18 12 87 153

5.2 [lepeveHn 1a60pPaTOPHBIX PadoT

1. Onpeodenenue xosgguyuenma mepmosoc u axmopa MowHoOCmu OJis
00bEMHBIX 00PA3Y08 PATUYHBIX MAMEPUATLOS.

2. Hsmepenue menionpoBoOHOCMU MEPMOIIEKMPUYECKUX MAMEPUALO8
KALOPUMEMPUYECKUM MemOOOM.

3. Onpedenenue napamempos 3K8UBALEHMHOU CXeMbl Nbe30IIeKMPULECKUX
KPUCMALILO8.

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOCHHE  JIUCHUILIMHBI
IpelycMaTpUBAET BBIIIOJIHEHHE KYpPCOBOTO IMPOEKTa B 8 ceMecTpe sl OYHOU
dbopmbI OOyUCHMS.

[IpumepHas TemaTMKa KypcoOBOro Ipoekra: «PacueT JByXKacKaJHOU
TEPMODJIEKTPUYECKON  OaTapen C  TOCIEIOBATEIbHBIM  JJIEKTPUUECKHUM
COEMHEHUEM KaCKaJIOB».

3amauu, pemaemMble MPY BHIMOTHEHUN KYPCOBOTO MPOEKTA!

* 3aKperieHHhe U YriayOJieHHe TEOPEeTUYECKUX 3HAHWM, MOTy4YEeHHBIX
CTyIEHTaMHU TIPU OCBOCHHHU TEOPETUYECKOTo MaTepuana AUCHUIUIMHBI «Dusnka
TEPMORJIEKTPUUECKUX M TbE303JIEKTPUUECKUX SIBICHUN» B (opMe ayIUTOPHBIX
3aHSITUN: JIEKIIUMN U MPAKTUK;

* MpUOOPETEHHUE OTBITA CAMOCTOSITEIFHOM PA0OTHI ¢ HAYYHOH, TEXHUUYECKOH,
CIpaBOYHOM, maTeHTHOU nutepatypoil, OCTamu u 1.1.;

* MPaKTUYECKOE TMPUMEHEHHWE 3HAHUM, TOJYYEHHBIX NP H3YUYCHUHU
o01enpoecCUOHANIBHBIX TUCLIUILINH, UCIIOIB30BAHUE CPEJCTB BBIYUCIUTEIBHOM
TEXHUKH U METOJIOB pacueTa.

KypcoBoii mpoekT BkiIo4aeT B ceOs rpaduueckyrd 4acTb H
PaCUETHO-NIOSICHUTEIIbHYIO 3aIUCKY.




7. OHUEHOYHBIE MATEPHAJIBI VIS ITPOBEJAEHUSA
MNPOMEXYTOUHOU ATTECTALIMU OBYYAIOIIIUXCS MO

JTUCLHUATIAHE

7.1. Onucanue nmoka3artejieii U KpUTepUeB OLEHMBAHUS KOMIIETeHIUIA
HA Pa3JIMYHBIX 3TANAX UX GOPMHUPOBAHUS, ONTHUCAHUE KA OLlEHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIsi

PesynbTaThl TEKYIIEr0 KOHTPOJS 3HAHUM U MEKCECCUOHHOW aTTECTalluU
OIICHUBAIOTCSA MO CIECAYIOUIECH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH.

Komme-
TEeHI U

Pe3syabTarbl 00ydenus,
XapaKTepu3ylolye
c(hopMHUPOBAHHOCTH

KOMIeTeHIHI

Kpurepun
OLICHUBAHUSA

ATTecTOBaH

He aTrecToBan

TITTK-2

3HATEH CIIOCOOKI
HCITIOJIb30BaHMUS
KOMITBFOTEPHBIX U
UH()OPMALIMOHHBIX
TEXHOJIOTUI

Tect

Beimonuenue pador
B CPOK,
IPEyCMOTPEHHBIN B
pabouux
porpaMmax

Hesbmonnenue
paboT B CPOK,
IIPEyCMOTPEHHBIN B
pabouunx
porpaMmax

YMETh CAMOCTOSITEIILHO
AHAN3UPOBATH
TEXHUYECKYIO
JINTEPATYPY, BBIABIATD
(U3NUECKYIO CYLIHOCTh
SIBJICHUH U IIPOLIECCOB B
YCTPOUCTBAX Pa3IMYHON
(busnueckoii TpUpoIbI U
BBITIOJIHATD
HPUMEHUTEIIEHO K HUM
IPOCTHIC TEXHUUECKUE
pacyeTsl

Tect

Beimonaenue pabot
B CPOK,
IPEyCMOTPEHHBIN B
pabouux
IIporpaMmax

Hesbinonuenune
paboT B CPOK,
IIPEyCMOTPEHHBIN B
pabouunx
[IpOrpaMmax

BJIaJETh
HUHCTPYMEHTapHeM UL
penIeHns
MaTeMaTHYECKUX U
(dusnueckux 3anay;
METOAAMH aHAJIN3a
(u3nIecKux SBICHAN B
TEXHUYECKHX
YCTPOMCTBAX U CHCTEMAX;
cpelcTBaMu
KOMITBIOTEPHON TEXHUKH
1 THPOPMAITHOHHBIX
TEXHOJIOTUif; METOXUKAMHU
BBITIOJTHEHHS PacYeTOB
NPUMEHUTENBHO K
HCIIONB30BAaHHIO
TEPMOAJICKTPUIECKHUX U
MIHE303JICKTPHICCKHX
MaTepUaJIoB

Tect

Bemonuenne pador
B CPOK,
[IPEYyCMOTPEHHBIN B
pabounx
nporpammax

Hespimonnenue
padoT B CpOK,
[IPELyCMOTPEHHBIN B
pabounx
nporpamMmax

OIIK-1

3HATh (HU3NIECKUE
TIPOLIECCHI, TPOTEKAIOIINE
B HOBBIX MaTepuaiax
JJIEKTPOHHOHN TEXHUKH
TIPY KOHKPETHOM HX
TIPUMEHEHNUH; OCHOBHBIE
CBOICTBA U
XapaKTEPUCTUKH

Tect

Bremonaenne pador
B CPOK,
MPeyCMOTPEHHBIN B
pabounx
nporpaMmmax

Hespimonnenue
pabot B CpoK,
IPeayCMOTPEHHBIN B
pabounx
nporpammax




HanboJIee YacTo
HCIOJIb3YEMBIX B HAyKe U
MPaKTUKE KPUCTAIIIOB C
JIMHEUHBIMH 1
HEJITMHEHHBIMA
SJIEKTPUYECKUMU U
TEPMODJIEKTPUIECKUMHU
CBOICTBaMH B CBSI3H C X
CTPOEHHEM U YCIIOBUEM
UX TIPUMEHEHHS;
OCHOBHBI€E CITOCOOBI
MOJIYYEHUsI U TEXHOJIOTUIO
HOBBIX MaTE€pPHUAJIOB B BUJIE
MOHOKPHUCTAJIJIOB,
TUIEHOK, KEpaMuK U
KOMITO3UTOB;
CTPYKTYpHBIE
HECOBEPIIEHCTBA U UX
BJIIMSHIE Ha CBOICTBa
TIOJISIPHBIX MAaTEPHAJIOB

YMETH BBIABIIATH, Tect Brimonxenue pador Hespimonuenue
OIICHIBATH, B CPOK, padoT B CpoK,
aHAJIM3UPOBATH U IIPEyCMOTPEHHBIN B | IPELyCMOTPEHHBIHN B
IpeACKa3bIBaTh pabounx pabounx
CTPYKTYpY nporpaMmax nporpaMmax
3EKTPUYECKUX

KPUCTAJJIOB, BBIABJIATH

(axTopsl, BIUSIONIHME HA

CTPYKTYPY; BbIOHpATh

COCTaBbI U CIIOCOOBI

HOJIyYCHUS] MaTEpUAIIOB

U1 o0ecIieueHus

3aJJaHHOM CTPYKTYPBI U

CBOWCTB

BJIJICTh HaBbIKAMU Tect Bemonuenne pador |  HeBbmmonnenue
HCCIIEeJOBAaHUSA B CPOK, paboT B CPOK,
napameTpoB IIPEyCMOTPEHHBIN B | IPELyCMOTPEHHBIHN B
TEPMODIIEKTPUIECKUX U pabounx pabounx
MIE303JIEKTPUIECKUX nporpammax nporpamMmax

MaTepHajoB; HABBIKAMH
pacdera HEeKOTOPBIX
apaMeTpoB
TEPMOIIIEKTPHICCKHX U
MIHE303JICKTPHIECKHX
MaTepHaJIoB

7.1.2 ITan npoMesKyTOYHOI0 KOHTPOJIS 3HAHUI

Pe3ynbpTaThl MpOMEKyTOUHOTO KOHTPOJISI 3HAHUH OIEHUBAIOTCS B 8 cemecTpe
TUTsE OYHOM (POPMBI OOYUEHUS TT0 YE€THIPEXOATbHON CUCTEME:

COTJIIMYHOY;

«XOPOTIION;

«YIOBJIETBOPUTEIHHOY;

«HEYIOBJICTBOPUTEIHHOY.

K PesyabTaThl 00y4yeHus, K

OoMIIe- XapakTepusywuue HTEPUHU

Temmust e (pg pvu p‘(’m ayHHI:CTb on epHnB E st OT1augHoO Xopowo Yaos. Heynos..

KOMIIETEHIIUU

AIIK-2  |3HaTh cnOCOOBI Tect Boinonnenue | Beinonnenue | Beinmonnenue B tecte
HCIIOIb30BAHMS tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- menee 70%
KOMIBIOTEPHBIX U 100% 90% 80% TIPaBHIBHBIX
WHPOPMAITMOHHBIX OTBETOB




TEXHOIOT U

YMETh
CaMOCTOSITETILHO

aHAIIM3UPOBATh
TEXHUUYECKYIO
JUTEPATyPy, BHISIBIIATH
(dusmueckyro
CYIIHOCTH SIBIEHUH U
NIPOILIECCOB B
YCTpOMCTBaxX
paznuyHON
(hbU3UIECKOM TIPUPOIBI
U BBITIOJHSTH
TPUMEHHUTETBHO K HUM
MPOCThIE TEXHUUECKUE
pacueTsl

Tect

Brmonaenne
Tecta Ha 90-
100%

BrmonHeHnne
Tecta Ha 80-
90%

Brimonnenne
Tecta Ha 70-
80%

B Tecte
menee 70%
TIPaBHIHHBIX
OTBETOB

BJIaJICTh
UHCTPYMEHTAPHUEM JIJIs
peeHus
MAaTEMATHUECKHUX U
(u3nUecKux 3a1ad;
METOJIaMH1 aHaJIn3a
(hU3NIECKUX ABJICHUH B
TEXHUYCCKHUX
YCTpOMCTBAX U
CHCTEMax; Cpe/ICTBAMHU
KOMITbIOTEPHOU
TEXHUKU U
UH()OPMALIMOHHBIX
TEXHOJIOT U;
METOJJMKAMHU
BBITIOJIHEHHS] PACUETOB
NPUMEHHTENILHO K
UCIIOJIb30BAHHIO
TEPMODJICKTPUIECKUX
Y TIbE303JIEKTPUIECKIX
MaTepHaJoB

Tect

Brimonnenune
Tecta Ha 90-
100%

Brimonnenne
Tecta Ha 80-
90%

Brimonnenne
Tecta Ha 70-
80%

B tecte
menee 70%
MPAaBHIBHBIX
OTBETOB

OIIK-1

3HaTh (prznMUecKue
TIPOIIECCHI,
MIPOTEKAOIIHE B HOBBIX
MaTepuanax
3JIEKTPOHHON TEXHUKH
IIpU KOHKPETHOM HX
MIPUMEHECHNUH;
OCHOBHEBIE CBOMCTBA B
XapaKTePUCTHKA
HauboJjIee 9acTo
HCTIONB3yEeMBIX B HAYKE
Y TIPaKTHKE
KpPHUCTAJIJIOB C
JIMHEHHBIMH 1
HEITUHEHHBIMA
AIEKTPHYECKIMHA U
TEPMODJICKTPUIECKAM
M CBOMCTBAMH B CBS3H
C UIX CTPOCHHEM 1
YCIIOBHEM MX
TIPUMEHCHUS;
OCHOBHBIE CIIOCOOBI
TTONy4YCHUS U
TEXHOJIOT' U0 HOBBIX
MaTepHaloB B BUIIE
MOHOKPHCTAJIJIOB,

Tect

Brimonaenne

Tecta Ha 90-
100%

Brimonnenue

Tecta Ha 80-
90%

Brimonnenune

Tecta Ha 70-
80%

B Tecte
menee 70%
MIPaBUIBHBIX
OTBETOB




IJIEHOK, KEPaMUK U
KOMIIO3HTOB;
CTPYKTYpHBIE
HECOBEPILICHCTBA U UX
BIIMSIHUE Ha CBOMCTBA
MOJISIPHBIX MAaTEPUAJIOB

YMETh BBISIBIISATH,
ONKCHIBATH,
AHANTNU3UPOBATH U
MpPenCcKa3bIBaTh
CTPYKTYpY
ANIEKTPUYECKUX
KPHCTAIUIOB; BBISBIISATh
(baKTOpBbI, BIUSIOIINES
Ha CTPYKTYPY;
BBIOUPATH COCTABBI U
CIIOCOOBI ONTYYEHUS
MaTepHaoB st
obecnieueHnst
3a/laHHOH CTPYKTYpBI U
CBOMCTB

Tect

Brimonnenne
Tecta Ha 90-
100%

Brimonnenune
Tecta Ha 80-
90%

Brimonnenne
Tecta Ha 70-
80%

B tecte
menee 70%
MIPAaBHIBHBIX
OTBETOB

BJIaACTh HAaBbIKAaMU
HCCITIeTOBAHUSI
napameTpoB

Tect

Brimonnenue
Tecta Ha 90-
100%

Brimonuenue
Tecta Ha 80-
90%

Brinmonuenue
Tecta Ha 70-
80%

B tecte
Mmenee 70%
l'lpaBl/IJ'[I)HI)IX

TEPMOIJIEKTPHUECKUX OTBETOB
U MbE30DJIEKTPUUECKUX
MaTepUaIoB;
HaBbIKAMHU pacyera
HEKOTOPBIX
apaMeTpoB
TEPMOBJIEKTPUUECKUX
U TIbE303JICKTPUUECKUX

MaTepHaioB

7.2 TlpumepHblii mepeYyeHb  OIEHOYHBIX CpeACTB  (TUNOBBIE
KOHTPOJIbHbIE 3aJJaHUSl WJIM HHbIe MaTepHaJbl, HEOOXOAUMBIE JJIsl OLEHKH
3HAHUI, YMEeHUl, HABBIKOB U (WJIH) ONbITA JeATEILHOCTH)

7.2.1 llpuMepHbBIii epeveHb 3aJaHNH 1JI51 NOATOTOBKYM K TECTHPOBAHUIO

Bompoc BapuanTel oTBeTa
Kakue nmerorcs Tpu sTamna 1) OTKpBITHE TEPMOITECKTPHUUECKUX
1 | pa3BUTHUS HAYKU B UCTOPUU s dexToB
TEPMOIJIEKTPUUECTBA? 2) Teopusi ANTbTEHKUpXa
3) paboter A.®. Uodde
4) pa3paboTka MapTU3aHCKOTO

KOTEJKA
[lepeyucants OCHOBHBIE 1) abdexr Ilenbrhe
2 | TepModneKkTpudecKue Y HEKTHI. 2) addext 3eebeka

3) adbdexr Bunemana-dpanma
4) apdpext Tomcona

1) cunbHOE ANEKTPUUYECKOE MOJIEe
2) cUJIbHOE MAarHUTHOE TOJIe

3) rpaAveHT TeMIepaTypbl

4) KOHTaKT IByX MaTepHUaJIOB

[Ipn KaKuX yCIOBHSX BOZHUKAET

3 | oddexr 3ecdexa?




YT0 MOXKHO OIIPEAEIUTH 110 3HAKY

1) 3HaK HOCHUTEINEH 3apsaa

4 | Tepmodac? 2) KOHIICHTpAIMIO HOCUTEIIEH
3apsja
3) NOABMYKHOCTH HOCUTEIICH 3apsija
4) BeIMYMHY TEPMODJIC
dusnueckue IBICHUS, MPUBOAIINUE | 1) pa3HOCTh SHEPrU HOCUTENEH
) K MOSIBJICHUIO TEPMOD/C 3apsaa
2) B3auMHast AU Py3ust TOPIINX U
XOJIOAHBIX HOCUTEJIEH
3) rpaieHT KOHIIEHTPAIIUH
HOCHUTEJIEH
4) TOK OT BHEITHETO UCTOYHUKA
duznyeckue Mporecchl, 1) HeoOpaTUMBIMU
6 00yCJIOBJICHHBIC 2) 0OpaTUMBIMU
TepMORJIeKTpuIecKuMu dhdexramu | 3) MeTacTaOUIbHBIMU
SBJISIFOTCS ... 4) cnyyallHBIMU
TennonpoBogHOCTE U TEIJIOTA 1) oOpaTuMbIMH
7 | JKoyns SIBJISIIOTCS MPOLIECCAMH ... | 2) METacTaOMIbHBIMU
3) HeoOpaTUMBIMU
4) HEeyCTONYMBBIMU
O¢ddexr [lenbThe BO3HUKACT B ... 1) KOHTaKTe IBYX MaTepUajoB
8 2) OTHOPOJHOM MaTepualie
3) B 3aMKHYTOM 1Ienu
4) B NOJSIPHBIX AUAIEKTPUKAX
Tenno IlenbThe MpONOPIUOHAIBHO | 1) TUHENHO
9 | cue ToKa ... 2) KBaapaTHIHO
3) HE 3aBUCUT OT BEJIWYMHBI TOKA
4) H5KCOHEHIIHMATBHO
Kak 3aBucur temno IlensTbe oT 1) nuneitno
10 | manpaBieHus Toka? 2) U3MEHSAET 3HaK
3) He 3aBHCHUT OT HAMPABJICHUS TOKA
4) KBaJIpaTUYHO
3aBucurt au Tero Jxoyins ot 1) 3aBucHT
11 | nanpaBneHust Toka? 2) HE 3aBUCUT
3) B pa3HbIX MaTepuanax
MO-pa3HOMY
4) BO BHEIIHEM BJIEKTPUUECKOM
noJie
PasmepHocTh kKO3 punnenTa 1) Kn/m
12 | [leapThE 2) Kn/m?
3) BoasT

4) I / Kynon




Benmuuuna koadduiuenta [lenbrhe

1)10- 100 B

13 | nns GONBIIMHCTBA MAap METAIIIIOB 2) 1,0- 10 mxB
3)102-10°B
4)1,0-10B
B kakux crnydasx HaOmrogaeTcs 1) B HEOJTHOPOIHBIX MPOBOTHUKAX
14 | spdext Tomcona ... 2) npy HAJIMYUU TOKA U TPaJIMEHTa
TEMIIEPaTyPhI
3) Bceraa npu MpoTeKaHUM TOKa
4) npu HaNMYUU COOCTBEHHBIX
KoJjebaHui oopasia
3aBucut nu Terio Jxoyns ot 1) B 3aBUCUMOCTH OT MaTepHasia
15 | conpoTuBneHUs MPOBOHUKA? 2) HE 3aBUCUT
3) 3aBHCHUT
4) B 3aBUCUMOCTHU OT XapaKkTepa
dazoBoro nepexoaa
Terno Ixoyist U3BMEHSIETCS B 1) nuneitHo
16 |3aBUCUMOCTH OT CHJIBI TOKQ ... 2) KBaJapaTUIHO
3) He 3aBUCHT OT BEJIMYMHBI TOKA
4) SKCIIOHEHI[UATBHO
Bripaxenue nis terotel Tomcona | 1) Q=1 AT it
17 | umeer BUT ... 2) Q = i’Rt
3) Q=1IIit
4) dQ =dU + dA
Cy1iecTByeT J1 B3aUMOCBSI3b 1) He cyIecTByeT
18 | Mex Iy TEPMORIICKTPUUECKUMU 2) CyIlIECTBYET
s dexramu? 3) B HEKOTOPBIX TOJIIPHBIX
KpUCTAIIIaX
4) B U30TEPMUUECKUX YCIOBUSIX
19 | Koapduuuent IlenbThe cBA3aH C 1) IT = To?
ko> purmenTom 3eedeka 2) I1 = T,
CJIEAYIOIIUM COOTHOIIEHUEM. .. 3)[I=Ta
4) I1 = T?0?2
20 | Koapdumuent Tomcona cBsizad ¢ 1) t=T (do/dT)
KO3 PUITUCHTOM TEPMOI]IC 2)1=Ta
COOTHOILEHHEM ... 3) 1= Tao?
4) 1 =T
7.2.2 IlpuMepHBbIii IepeyeHb 3a1aHUI 1J15 pellleHusl CTaHAaAPTHBIX 33124
Bomnpoc BapuaHTsl oTBETa
1 | Ot kakux nmapamMeTpoB 3aBUCUT 1) repmonac o
3 PeKTUBHOCTH 2) 3IEKTPONPOBOJAHOCTh G

TEPMORJICKTPUUYECKOT0 MaTepuraia
Z 10 AIbTEHKUPXY?

3) TemIonpoBoAHOCTH K
4) xoa(ppuruent IlenpThe 11

B xakux martepuanax BenuunHa Z
uMeeT OoJIpliee 3HaYeHue?

1) meTabl
2) IURIEKTPUKHU




3) noaynpoBOAHUKHU
4) Bo Bcex maTepuanax Z UMeeT
OJIMHAKOBBIN MOPSTIOK BEIUYUHBI

3 | Uem xapaktepusyeTcs paborta 1) xonoaunbHBIN KO3 PUITUEHT
TepMmoaiekTpudeckux ycrpocts? | 2) KIIJ[ reneparopHoit TepmoOaTapeu
3) termoTa Jlxoys
4) oTonuTeNbHBIN KO3PGULIUEHT
4 | Kak U3MeHs0TCs XapakTepucTUKu | 1) ynmyumarorcs
TEPMOAJIEMEHTA MPU YBEIUUYECHUH | 2) yXyIIIAIOTCA
napamerpa Z marepuaia’? 3) HEe U3MEHSIOTCS
4) 3aBUCMOCTh UMEET CJIOXKHBIH
XapakTep
5 | Kak u3mensiercs 3nauenue Z, ecnu | 1) ynydimiaercs
TEPMOAJIEKTPUUECKUN MaTepHa 2) yxyamaercs
paboTaeT B 06J1aCTU MPUMECHOM 3) He U3MeHseTCs
IPOBOAMMOCTH 00OMX 3HAKOB? 4) 3aBUCUMOCTb UMEET CJIOKHBIN
XapakTep
6 | C xakumu QpyHIaMEHTAIbHBIMU 1) npuBeneHHsli ypoBeHb Depmu EF*
CBOICTBaMU 2) MOJABMYKHOCTH HEBBIPOIKICHHBIX
MOJIYIIPOBOAHUKOBOTO MaTepualia | HOCUTENeH 3apsiaa Lo
CBsI3aH napametp Z? 3) adbdexTrBHAS Macca HOCUTEIEH
3apsga m”
4) mmprHa 3anpenieHHoN 30HbI Eg
7 | Ha yem 00bIYHO TOMUHUPYET 1) Ha akycTHUeckuX (oHOHAX
paccesiHue HOCHUTeNEeH 3aps/ia B 2) Ha onTUYecKUX (poHOHAX
TEPMODJICKTPUUYECKUX MaTepuanax | 3) Ha HOHAX MPUMECH
IIpU TeMIiepaTypax OJM3KUX K 4) Ha He3apSHKEHHBIX TOYEUHBIX
KOMHATHOM? nedexrax
8 | Jns yBenuuenus napametpa Z a) YBEJIMYUBAThH IPOBOJUMOCTH U
HEO0OXO0IUMO YMEHBIIATh TETUIONPOBOIHOCTD
0) yBeJIMUMBAThH MPOBOJUMOCTD U
TEIIONPOBOIHOCTh
B) YMEHBIIIATh MTPOBOJIUMOCTH U
TEIIONPOBOIHOCTh
T') YMEHBIIATh TPOBOAUMOCTD U
YBEJIMYMBATH TETLIOMPOBOTHOCTh
9 | Anst momy4deHus: BBICOKOM a) C TSHKEJIBIMU aTOMaM#
T0OpPOTHOCTH 0) ¢ TETKUMHU aTOMaMH
TEPMOBJIEKTPUUECKUX MAaTEPUaJIOB | B) C YUEPEIOBAHUEM JIETKUX U TSKEIBIX
NIPEAMOYTHTEILHBI MAaTEPHAITBI aTOMOB
') aTOMHBII BEC HE BIIUSCT HA
BENUYUHY Z
10 | Jlyis moBBIIIEHHS TOOPOTHOCTH a) C CWJIbHBIMU MEXaTOMHBIMU

TCPMOIJICKTPHICCKUX MATCPUAIIOB

CBiA3iIMU




TPeOYIOTCSI MaTepUabl

0) co c1abbIMU MEKaTOMHBIMH
CBSI3IMU

B) XapakTep CBA3€H He BaMseT Ha Z
') CMEIIaHHBIN THUIT MEKAaTOMHBIX
CBSI3EH

11 | Berpakenue g kodpdunuenta | a) Z=a’c/k
Anbrenkupxa Z UMeeT BUJI 6) Z= ac?/k
B)Z=a’/ ko
rZ=d’k/c
12 | 3aBucut nu pemeéroyHas a) 3aBUCHUT MPU TeMIIEpaTypax BhIIIE
TETJIONPOBOIHOCTH OT KOMHATHOM
KOHIICHTPAIIMX HOCUTEJICH 0) 3aBUCHUT MPU HU3KUX TeMIIEpaTypax
3apsiaa? B) HE 3aBUCUT
T') 3aBUCHUT, HO POJIb KOHIIEHTPAIIUH
HOCHUTEJICH HUYTOXKHO MaJia
13 | Kak 3aBHCHUT 3JIEKTPOIPOBOIHOCTD | @) G = enp
MaTepuana ¢ OT KOHIeHTpauuu N | 6) ¢ = enp?
Y TIOJIBUKHOCTH HOCHUTEJIEH B) 6° = enyl
3apsina U? r) 6 =eu/n
14 | Ot kakux napamerpoB HE a) oT 3 PeKTUBHOI MaCChl
3aBUCHUT OINTUMAaJIbHAs 0) Temmneparypsl
KOHIIEHTpAIMs HOCUTENIEH 3apsifla | B) MEXaHU3Ma pacCestHUSI HoCUTeNen
B TEPMOIJIEKTPUKAX? I') 3aBUCHUT OT BCEX
BBIIIIETIEPEUYHCICHHBIX (PAKTOPOB
15 | Kakue napaMeTpbl CBS3BIBACT a) BpeMs penakcalui HocUuTeen
MEXIy co00H mapamerp 3apsza ¢ UX SHEPTUEH
paccesiHis HOocUTeleH 3apsiaa? 0) BpeMs pellaKkcaliii HOCUTEIeH
3apsiia ¢ 3G HEKTUBHON MacCOM
B) BpeMsi pejlakCallii HOCUTEJIeH
3aps/a ¢ X KOHIIEHTpaIuen
') BpeMsi pelakcaly HOCUTENeH
3apsiia ¥ TeMIepaTypy
16 | Kakyro Benn4uny a)0,7-1
TEPMODIJICKTPUUECKOM 6) 0,001 - 0,002
s pexrnBHOCTH Z 00B19HO MetoT | B) 0,01 - 0,1
MaTtepuaibl BOJIM3U KOMHATHOM r)1,2-24
TEeMIIepaTypbl?
17 | Kakoii BUj CBSI3U peann3yercs B a) KOBAJICHTHBIN U MOHHBII
KBHUHTETAX TEJUTypHUaa BUCMYyTa 0) UOHHBIN
BiyTes? B) MOHHBIN U METaJUTMYECKUM
') METAJUIMYECKUI
18 | Kak u3aMeHsieTcst TepMOdJIC TIPU a) YBEJIIMUMBACTCS

YBCIMYCHHUM KOHICHTPpAIMH

0) yMEHbIIIaeTCs




HOcUTEIEH?

B) OCTaeTCs HCM3MEHHOU
T') 3aBUCUMOCTh UMEET HE
MOHOTOHHBIN XapaKTep

19 | Kak uzmensercs a) yBEJIMYHUBACTCS
3JIEKTPOINPOBOIHOCTD MPHU 0) yMeHbIIIaeTCst
YBEJIMUEHUH KOHLIEHTpauu B) OCTaeTCsl HEM3MEHHOM
HOCHUTEIICH? T') 3aBUCUMOCTb UMEET CJIOKHBIM
XapakTep
20 | Kak uzmensiercst ¢pakrop a) YBEJTUUMBACTCS
MOIIHOCTH MPU YBEITMUCHUU 0) yMeHbILaeTCs
KOHIEHTPALMU HOCUTENEH? B) OCTaeTCs HEU3MEHHBIM
I') IPOXOJMT YEPE3 MAKCUMYM
7.2.3 IlpumepHbIii epevyeHb 3aJaHMI I pellleHus1 NPUKJIAAHBIX 32124
Bonpoc BapuanTtsl oTBeTa
OcHOBHBIE HaNpaBiIeHUS 1) renepaTophr;
1 MPAKTUYECKOTO MPUMEHECHUS 2) OXJIAKIAIOIINE YCTPONCTBA;
TEPMODJIEKTPUUECKUX I(PPEKTOB. 3) ycrpoiicTBa KOMOMHUPOBAHHOTO
THUTIA;
4) HarpeBaTeJIbHbIE YCTPONCTBA.
Kaxkue u3 ycTpoiCTB SBISIOTCS 1) renepatopsr;
2 | TEIJIOBBIMU HacocaMu? 2) HarpeBaTeNbHbIE YCTPOICTBRA;
3) HAKOIUTEIIH SHEPTHH;
4) oxJyaxk1arolre yCTpOruCTRBa.
3a cuet yero copepiiaeTcs padbota B | 1) yOblIM BHYTPEHHEH SHEPIHH;
3 | TEIIOBBIX Hacocax? 2) yobL1H CBOOOHOM PHEPTUH;
3) yOBLIH TEpPMOAUHAMHUYECKOTO
MOTEHIINAIIA;
4) BHEIIHET0 UCTOYHHKA
AJIEKTPUYECKON YHEPTUH.
OO6muii mpu3HaK TEIUIOBBIX HACOCOB. | 1) mepeHoC Temia ¢ BBICOKOTo Ha
4 HU3KUH TEILUIOBOU YPOBEHB;
2) mepeHoc Teria ¢ HU3KOro Ha
0oJiee BRICOKHI TEIJIOBOW YPOBEHB;
3) nepeHoc Teria K pe3epByapy;
4) BbIJIEJICHHE IKOYJIEBOM TEIUIOTHI.
O¢ddexTuBHOCTH 1) XonoMuABHBIM KO3 HUITUSHTOM;
S | TEPMOBJIEKTPUYECKOTO OXJIAKACHUS | 2) XOJOAO0IMPOU3BOAUTEIBHOCTHIO;
XapaKTepu3yercs. .. 3) MaKCUMAaJIbHO JTOCTUKUMbBIM
CHIKEHUEM Temreparypsl AT;
4) yOBLIbIO BHEIITHEH SHEPTHH.
O} deKTUBHOCTD 1) koa(pduLIEeHTOM MOJIE3HOTO
6 | TepMOIIEKTPUUECKOTO Harpena JNENUCTBUS
XapaKTEPU3YETCH. . . 2) TeMIIepaTypoi paanaTopa;

3) oTonUTENBHBIM KO3 PUIUEHTOM;
4) yOBLIbIO BHEITHEH SHEPTHH.




Kak onpenensiercs xna

1) p=2%,

TEPMODJICKTPUIECKOTO TeHEepaTopa, Q
ecay Q1 — TEmIo, NOABOANMOE IIPH 2) 1= Q,.
T1, a Q2 — oTBOMMOE TEIUIO? "9
3) n=2;
Q,
4) p=—4_
Q-Q
Kakune Benmn4uHEbI K11 UMEIOT 1) 100 %;
8 peanbHO JCHCTBYIOIINE 2) 50-100 %;
KOHCTPYKIMHK TepmoreHeparopo? | 3) 10-50 %j;
4) 1-10 %.
Ha ocnoBe kakoro s¢dexra 1) addexr Jlenua-Jxoyns;
9 | paGoTaer TepMOIIICKTPUUECCKUIA 2) apdext 3eebdeka;
XOJIOJTUJIbHUK? 3) adbdexr Ilenbrhe;
4) a¢pdext Tomcona.
Yrto TaKkoe XOJIOIUITBHBIN 1) &= Q :
10 | koaddunment, ecnu T,
ocymiecTBisieTcs: mepeHoc Teria Qo 2) - Q .
OT TeJla ¢ TeMneparypou 7o K Q Q0
pesepByapy, a Q1 — Termuio, 3) £=Q,I2
nepenaBaemMoe pesepByapy? 2 o- Q, Q1
Q,
Yro Takoe 1) konmuuecTBO Tera Qo,

11 | Xxomoaonpou3BOAUTEIBHOCTD? MIEPEHOCUMOE OT Teja ¢
MTOHWKEHHOM TEMIIEPaTypoH K
paauaTopy;

2) KOJIUYECTBO TEIJIa, IEPEHOCUMOE
OT paJiniaTopa K Telly C MOHWKEHHOMN
TEMIEPaTypOi;
3) KOJIMYECTBO TEILIa, TEPSEMOE B
OKpYXKaIOILyI0 CPENy;
4) KOIMYECTBO TEIIa, TEPSIEMOE B
KOHTaKTaXx.

Yrto TaKkoe OTONUTEIbHBIN 1) K= Q .

12 | koaddumment K, ecnu Q-9

ocymiecTBIisieTcs mepeHoc Termia Qg 2)K = i2Rt:

OT pe3epByapa K T€1y C 3) K = Q .

Temmeparypout 717 Q-Q,’

4) K=Q0 0




Kak cBs3aH OTONMUTENBHBIN

1)K = ¢€?

13 | koadpuLHEHT ¢ XOTOAUIBHBIM 2)K=1/g

ko3¢ pureHToOM? 3)K=1+¢;
HK=1-¢.
3aBucut U 3 PEKTUBHOCTH 1) 3aBucur;

14 | TepMO3IEKTPUUECKUX XOJIOAWIbHBIX | 2) HE 3aBUCHUT;

MaIlliH OT UX rabapuToB? 3) nipu GOJIBIION MOIITHOCTH;
4) npu HU3KUX TeMIepaTypax.
Kaxkux 3Hauenuit moxket gocrturath | 1) 0,1 —0,5;
15 | oronurenbHbIN K03 Puuent K mpu | 2) 0,5 — 1,0;
Masoi pabouelt pa3HOCTH 3)2-3;
temnepatyp (10-20) K? 4) 5 - 10.
Kaxkue s dextst nposiBisitores ipu | 1) addexr Ilenbrhe;

16 | paGoTe TepMOdTIEMEHTA B PEXKUME 2) apdext TomcoHa;
XOJIOAWIBHUKA? 3) adbdexr [xoyns;

4) TenaonpoBOAHOCTb.
Kaxue s dextst nposiBisitores ipu | 1) addexr Ilenbrhe;

17 | paGoTe TepMoOdIEMEHTA B PEXKUME 2) apdext 3eebdeka;

HarpeBaTes? 3) adbdexr [xoyns;
4) TenI0NPOBOJHOCTb.
OT 4ero 3aBUCUT MaKCUMAaJIBHO 1) OT BEeTMYUHBI TEPMOI/IC;

18 | BO3MOXHBII TOK uepe3 2) OT 2IEKTPOCOIPOTUBIICHHUS;
TEPMODJIEMEHT, P KOTOPOM 3) OT reoMeTpuHU BETBE;
nocTuraetcst A max? 4) oT TeMIiepaTypbl KOHTAKTA.

19 | MakcumaibHasi pa3HOCTb 1) AT, - 1 ARE
TEMIIEPATyp B XOJIOIUIBHUKE ... 2

2) AT = 1 aT?,
2
3) AT, =KTZ;
2
4) AT, =%(z —K)TZ.

20 | Kakoe HampspkeHue JaeT 1) U = Na,;
TEPMOAJIEKTPUYECKU T€HEPATOP, 2) U= Za(r =T
coctosanmi u3 N snemeHToB? N

3) U = NaTy;
4) U = InaxZTx.

7.2.4 llpumepHbIii NepeYyeHb BOMPOCOB /1JI1 MOATOTOBKHU K 3a4eTy

He npexycMoTpeHO yueOHBIM TIIIaHOM

7.2.5 IlpumepHbIii NepeyeHb BONMPOCOB /1JIs1 MOATOTOBKH K IK3aMeHY

1. Hcmopus omkpeimusi mepmodneKmpudeckux sa61eHull.

2. Dpgpexm 3eebeka.
3. Dppexm Ilervmoe.
4. dpgpexm Tomcona.
5. Knaccuueckue memoowl noy4eHus

MEePMOITIEKMPUUECKUX MAMEPUATIOB.




Memoo 8epMUKAILHOU 30HHOU NAABKU, Memoo HYoxpanvckozo, memood bpuodicmena,
Memoo dIKCMPY3Uuu U Memoo KPUCMAIIUZAYUU 8 Y3KUX Wesx.

6. Xumuueckue memoowvl nomyuenusi mepmod71eKmMpUdecKux Mamepuanos:
2UOPOMEPMAILHBIU MEeMO0, COlbBOMEPMANbHBIIL MEMOO U MUKPOBOJIHOBbIL MEMOO.

7. Teepovie  u  oJicuOkue  mepmodieKmpudecKkue  Mamepuasl.
Tepmosnekmpuueckas 006pOmMHOCHb.

8. Cnocobvl  noeviuienusi  mepmodINeKmMpuieckol  dpgpexmuenocmu
Mamepuanos.

9. ®oHnonnoe cmekn0-21eKMPOHHBLIL KPUCMATLT.

10. Pazynopsioouennsvie nomynpo8ooOHUKU.

11. Unmepmemannuonwi.

12. Hanobnounwvie okcuowi.

13. HanopasmepHvie mepmoaiekmpuieckue mMmamepuansi.

14. OcHosHble mpeboganus K mepmModNeKmpuiecKumM Mamepuailam.

15.  Ocnoeubie  HanpasieHus  UCNONBL30BAHUSL  MEPMOIIEKMPUYECKUX
aghghekmos: mepmosnekmpuyeckue 2eHepamopbsl, X0J00UTbHUKU U Ha2pesamelu.

16. Ocnoeubie HanpasieHus  UCNONBL30BAHUSL  MEPMOIIEKMPUYECKUX
aghghekmos: mepmoriekmpuieckue uzmMepumeny memnepamypsli (mepmonapwi),
mepmo3ieKkmpuiecKue npeoopazoeament OJisk USMePEeHUs INeKMPUYEeCKUX 6elUYUH,
MUKDOKALOPUMEMPDL, MEePMOIIeKMPUiecKue NPUeMHUKY U3LYYeHUs U MenIoMepbl.

17. Ilpsamoti u obpammuvlil nvezodiekmpudeckutl 2¢gpgexmot.

18. Tenzop mexanuuecko2o HanpsafCeHus.

19. Tenzop oepopmayuu.

20. Ynpyeas srcecmrocms u ynpyeas nooamiugocma.

21. Xapaxmepucmuku 31eKmpuyecko20 coOCMoAHUSA KPUCTNALL08.

22. Tenszop ousnekmpuueckou npoHuyaemocmu.

23. [panuumnvie ycnosus, npu KOMOPbIX UCNOJIbIYEMCA Nbe309NeKMPUK.
Ypasunenus npamozo nvezoanexkmpuueckozo 3¢pexma npu paziuiuHuIX epaHUdHbIX
VCI0BUSX.

24. Quzuueckutl cMblCll Nbe30MOOYIIel.

25. Yemvipe muna npsamo2co nve3021eKmpuieckozo 3¢)gpekma 6 Kpucmaniiax.
L, T, Ls u Ts-agpgpexmei.

26. Ypasnenus 06pamnoco nbe3031eKmpuieckozo d¢gexma npu pasiuyHbix
2PDAHUYHDBIX YCILOBUSIX.

27. Koagpgpuyuenm snexkmpomexanuueckou cesasu.

28.  Onexmpomexanuveckas — c6A3b  HpU  NPAMOM U 0OPAMHOM
nve303ggexmax.

29. Memoovl onpeleneHus  nve303NeKMPUUECKUX — XAPAKMEPUCTUK.
Cmamuueckue memoobwi.

30. Memoobr onpedenenusi NvLE3OINEKMPUUECKUX — XAPAKMEPUCHIUK.
OKeusanenmuas cxema Nbe303NEeKMPUYecKo20 pezonamopa. Jlunamuueckui
Memoo.

31. Memoowr onpeoenenus  NbE30INEKMPUUECKUX  XAPAKMEPUCTNUK.
Kesazucmamuueckuti memoo.

32. Ilpakmuueckue npumeHeHusi Nbe3031eKMPUKOE: Nbe303NeKmMpUiecKue



Mpanchopmamopysl,  nve30dNeKmpuyecKue  0gueamenu, Nbe3031eKmpuiecKue
MAHoMepbl U  Nbe30eKmpuyecKue JUHUU 3A0epHCKU HA  NOBEPXHOCHHBIX
aKyCmu4ecKkux 60JHaXx.

71.2.6. MeToauka  BBLICTABJIEHHUS OIICHKH Npd  NPOBeJACHUU
NMPOMEKYTOYHOU aATTECTALUU

IK3amen npo8OOUMCsL o mecm-ouUnemam, Kaxcowlil U3 KOMoOpPbiX COOePIHCUM
20 sonpocos. Kaocowiii npaguivhblill omeem Ha onpoc 8 mecme oyeHusaemcs 1
oannom. Maxcumanvrnoe koruwecmso nabpaunvix oannog — 20.

1. Oyenxa «Heyodoeremseopumenvhoy cmasumcs 6 ciyyae, eciu CHyOeHm
Habpan menee 6 6anno8.

2. Oyenxa «Yo0oeiemgeopumenvHoy CmMagumcs 6 ciyuae, eciu CMyOeHm
Haopan om 6 0o 10 6annos

3. Oyenxa «Xopoutoy cmasumces 8 ciyuae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenka «Omauunoy cmasumcs, eciu cmyoewm Habpan om 16 0o 20
bannos.

7.2.7 IlacnopT OlEHOYHBIX MATEPUAJIOB

KoHTpoaupyeMblie pa3aeinsl (TeMbl) Koz . |HamMmeHOBaHWE OIICHOYHOTO

Ne n/m KOHTPOJINPYEMOU

JCTIUTUTAHBI cpezncTBa
KOMITCTCHITHH

1 Brenenue B pusuky JIIK-2, OIIK-1 TecT, 3amura
TEPMODJICKTPUUECKHX SBJIICHUM 71a00paTOPHBIX paboT

2 Tepmosnexkrpuyeckue marepuansl  |JITK-2, OTTK-1 Tect

3 [Tpumenenne repmoanektpuuecknx |JIITK-2, OIIK-1 Tecr, 3amuTa KypcoBOro
MaTepHasoB MIPOEKTA

4 Brenenue B pusuky AIIK-2, OIIK-1 Tect
MbE30JIEKTPUYECKHUX SBJICHUN

5 duznyeckue CBOMCTBA JIIK-2, OIIK-1 Tect
MbE30JIEKTPUYECKIX KPUCTAILJIOB

6 [IpakTHueckoe npuMeHEHUE AIIK-2, OIIK-1 Tecr, 3amuTa 1abopaTopHOt
M1bE307JIEKTPUKOB paboThI

7.3. MeTtoauueckue MaTepuajibl, ONpeaessiiONe  NPOUERYPbHI
OLICHUBAHUSA 3HAHUH, YMEHU U, HABBIKOB M (UJIM) ONbITA AeATEJIbHOCTH

TectupoBaHue OCyIIECTBIACTCS, JHUOO TPU TOMOIIM KOMIBIOTEPHOM
CUCTEMBI TECTUPOBaHUS, JHOO C HCIOJIH30BAHMEM BBIJAHHBIX TECT-3aJaHUN Ha
Oymaxxnom Hocutene. Bpems tectupoBanuss 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpKa TECTa 9K3aMEHATOPOM U BBICTABISIETCS OIIEHKA COTJIACHO METOIMKU
BBICTaBJICHUS OIICHKH TIPH MPOBECHUN TPOMEKYTOUHOM aTTECTAIIHH.

Pemenne cTaHmapTHBIX 3a/lad  OCYIIECTBISETCS, JUOO TP TOMOIIH
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JIUOO C UCTIOIH30BAHNEM BBITAHHBIX 33/1a4
Ha OyMaxHOM Hocutene. Bpems pemenns 3amad 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpKa PEIICHHs 3a7ad IK3aMEHATOPOM M BBICTABIACTCS OIICHKA, COTJIACHO
METOJIMKH BHICTABJICHHSI OIICHKHU TIPH MPOBEICHUN TPOMEKYTOUHON aTTECTAIINH.

Pemenne mnpukmagHBIX 3adad  OCYIIECTBIACTCS, JHOO TIPH TOMOIIA
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHNEM BBITAHHBIX 33,144
Ha OyMaxHOM Hocutene. Bpems pemennst 3amad 30 MuH. 3aTeM OCYIIECTBISETCS




MIPOBEpPKA pEIICHMs 3a7ad HK3aMEHATOPOM U BBICTABIIAECTCA OLIEHKA, COTJIACHO
METOJMKH BBICTABJICHHUS OLICHKU MPU MPOBEICHUHN TPOMEKYTOUHOM aTTECTAIUU.

3ammuTa KypcoBOor pabOThI, KypCOBOTO MPOEKTA UM OTYETa MO BCEM BUIAM
MPaKTUK OCYIIECTBIISIETCS COTJIACHO TpPeOOBaHMAM, NPEAbSIBISEMbIM K padote,
OMHUCAHHBIM B METOAMYECKUX Marepuanax. [IpumepHoe BpeMs 3aluThl HA OJJHOTO
ctyneHTa coctanisier 20 MuH.

8 YYHEBHO METO/IMYECKOE U UTH®OPMAILIMOHHOE
OBECIHEYEHUE IUCIUIIJINHBI)

8.1 Ilepeuenb y4eOHOM JMTEpPATYpPbl, HEOOXOAUMOW /JIsl OCBOEHMS
AUCUMILTHHBI

1. I'puones C.A. Tepmosnekmpuueckue mamepuanvl: yyeb. nocooue / C.A.
I'puones. — Boponesc: @IBOY BIIO "Boponesicckuii  2ocyoapcmeeHHbiil
mexHuyeckuu ynusepcumem”, 2014. — 130 c.

2. Kaneun  A.B. Qusuka  nvezodnekmpuyeckux  Kpucmaiiog U
MACHUMOIJIEKMPUYECKUX KoMnozumos: yueb. nocooue / A.B. Kaneun, C.A. I puones.
— Boponesic: @®I'BOY BO "Bopouesicckuii 20cy0apcmeeHublilt. mexHu4ecKuil
yuusepcumem”, 2016. — 166 c.

3. I'puones C.A. Pacuem mepmodiekmpuueckux ycmpoucma: yued. nocooue
/ C.A. I'puones. Bopomuexc: ®I'BOY BIIO «Bopouedxcckutli 20cyoapcmeenHblil
mexHuyeckuu yHugepcumemy, 2014. — 114 c.

4. I'puones C.A. Memoouueckue ykazanus K 8bINOJHEHUIO U OQOPMIEHUIO
nabopamopusix pabom no oucyuniure "Tepmosnekmpuueckue mamepuanvl U
yempoticmea Ha ux ocnose” o cmyoeumos Hanpasienus 16.04.01 "Texnuueckasn
Qusuxa" (macucmepckas npoepamma "llpuxnaonas gusuxa meepooco mena”), no
oucyuniune "Tepmoosnexmpuueckue cucmemvl oxaaxcoenus” 0ns cmyoeHmos
nanpasnenusi 16.04.01 "Texnuuecxkasa ¢usuka” (maeucmepcxas npocpamma
"Quzuxa u mexuuka Huskux memnepamyp”) u no oucyuniune "Ouzuxa
MEPMOINEKMPUYECKUX U Nbe30INeKMPUYeCcKUx saeieHuil” 01 cmyoeHmos
nanpasnenuss  16.03.01  "Texnuweckas  gusuxa" (npoguro  "Pusuuecxas
anekmponuxa") ounou ¢opmvr o0byuenus. — Bopowexc: BITY, 2017. — 42 c.
(anexmpounnas popma).

8.2 Ilepeyenb UH(OPMAUMOHHBLIX TEXHOJOrHi, MCHOJb3yeMbIX MPH
OCYHIeCTBJIEHHUH 00pa30BaTeJIbHOIO MpoLecca MO IWCHUIINHE, BKJIKYAS
nepeyeHb  JHLIEH3MOHHOI0 NPOrPaMMHOr0  olecnedyeHHsl, PecypcoB
HHG(OPMAIMOHHO-TEJIEKOMMYHUKALIMOHHON ceTn «AHTepHET», COBPEeMEHHBbIX
npogeccuoHaNbHBIX 023 JAHHBIX U HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

Microsoft Word, Origin, Google Chrome.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS IJI51
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLIECCA
1. Cneyuanusuposannas nexyuonnas ayoumopus (221/1), ocnawennas
060pyodosanuem 0/ NeKYUOHHBIX OeEMOHCMPAYULL U NPOEKYUOHHOU annapamypou.
2. Hayuno-yuebnas nabopamopusi (pusuueckux ceouUcme mepmodieKmpurKos
(020/1) ¢ HayuHo-ucciedo8amenbCKuUMu  UBMEPUMENbHbIMU — CMEeHOAMU,



KoMnaeKcamu u 060pyo0o8anuem.

10. METOANYECKHUE YKA3ZAHUA AJISA OBYYAIOLIUXCSA 11O
OCBOEHUIO JMCHUIIVIMHBI (MOAYJISA)

[lo mucuumnae «PU3MKA TEPMODIIEKTPUUECKHX M MbE303JIEKTPUIESCKUX
SBIICHUIN YUTAIOTCS JIEKIWHU, TIPOBOJISATCS MIPAKTHYECKHUE 3aHITHS U T1a00paTOpHBIC
paboThl, BBIMOIHACTCS KYPCOBOM MPOECKT.

OcCHOBOIl W3y4YeHHs JTUCHUIUIMHBI SIBISIFOTCS JIGKIIMHM, Ha KOTOPBIX
u3NaramTcs Hanbosee CyIIECTBEHHBIE U TPYIHBIE BOIPOCHI, a TAKXKE BOMPOCHI, HE
HaIlle/IINe OTPAKCHHS B YIeOHOU TUTEepaType.

[IpakTryeckne 3aHATHS HaNpaBlICHbl Ha MPUOOPETEHHE MPAKTHYECKUX
HaBBIKOB pacyeTra 3aJad M3 pa3HbIX pa3lelioB AUCHUIUMHBI  «Du3mnka
TEPMODJIEKTPUYECKUX W MbE30AICKTPUUICCKUX SIBICHUI». 3aHATHS TPOBOAATCS
MyTeM PelIeHUs] KOHKPETHBIX 3374 B ayIUTOPHUH.

JlaGopaTtopHbie paOOThI BBIMOJIHSAIOTCS Ha Ja00OpaTOPHOM O00OPYIOBAaHUU B
COOTBETCTBHH C METOJIMKAMHU, TPUBEICHHBIMH B YKa3aHHUSX K BBITIOJTHEHHIO padoT.

MeTonuka ~ BBIIOJHEHUS  KYpPCOBOTO NpOeKTa  M3JI0KEHa B
y4eOHO-METONIECKOM TTOCOOHMH. BBIMONMHITH 3Tambl KypCOBOTO MPOEKTA JTOJDKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponbk ycBOGHHsSI MaTepuana IUCIUIUITMHBI TMPOU3BOIUTCS MPOBEPKOM
KypCOBOTO MPOEKTA, 3aIIUTON KYPCOBOTO IMPOEKTA.

Buna yueOHbIX

o ]_IGHTGJIBHOCTB CTYyACHTA
3aHATHHA

Jlexmus Hanucanne koHcnekTa JIGKIUA: KPAaTKO, CXeMaTUYHO, TOCJIEI0BATEIbHO
(bUKCUpOBaTh OCHOBHBIC  TIOJIOKEHHUS, BBIBOJABI, (HOPMYITHUPOBKH,
0000II[eHMsT; TTOMEYaTh Baj)KHBIE MBICIH, BBIIEIATH KIIOYEBBLIE CIIOBA,
TepMUHBIL. [IpoBepka TEpMUHOB, MOHATHUH C MOMOIIBIO SHITUKIIOTIEIHH,
CJIIOBapei, CMpPaBOYHUKOB C BBHINTMCHIBAHUEM TOJIKOBAHWW B TETPab.
O06o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepuaja, KOTOPHIC BBHI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHIyemou muTeparype. Ecim
CaMOCTOSITEIPHO HE YAaeTcs pa3o0paThCcsi B marepuaje, HeoOXOIMMO
chopMynupoBaTh BOIPOC U 3a7aTh MPENOAABATENI0 Ha JIEKIUU WU Ha
MIPAKTUYECKOM 3aHATHH.

HpaKTI/I‘IeCKOG KOHCHGKTI/IpOBaHI/IC PEKOMEHAYEMbIX UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHATUC J'IeKLIPIfI, IOAroTOBKa OTBCTOB K KOHTPOJIbBHBIM BOIIpOCaM, IIPOCMOTP
peKOMeHﬂyeMOﬁ JIMTCPATYPHI. HpOCHYHJI/IBaHI/Ie ayano- u BI/II[6033.HI/ICGI71
o 3aJJaHHOMU TEMC, BBIIIOJIHCHUC pacquHo-rpa(queCKHX Sa,I(aHI/Iﬁ,
pCHICHUC 3a/laY 110 aJITOPUTMY.

JIabopatopHas pabota|/labopaTopHble ~ pabOThl  MO3BOJSIOT ~ HAyYUTbCS  NPUMEHATh
TEOPETUYECKHE 3HAHMSA, TOJIY4YCHHbIE HAa JIEKIUU [pU PELICHUH
KOHKPETHBIX 3amad. YtoObl Haubojee palMOHAIbHO U  IOJHO
UCIIOJIb30BaTh BCE BO3MOXHOCTH JIaOOPATOPHBIX JJISl MOATOTOBKU K HUM
HEOO0XOIMMO: ClIeAyeT pa300paTh JIEKLIHUIO M0 COOTBETCTBYIOILEH TEME,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3JelioM YueOHHKa, MpopaboTaTh
JIOTIOJTHUTEIbHYIO JIUTEpaTypy W HCTOYHHMKH, PpEIIUTh 3aJaud MU
BBITIOJITHUTH IPYTHE MHCbMEHHBIE 3aaHusl.

CamocrosarensHas |CamocTosTenbHass paboTa CTYJEHTOB  CIOCOOCTBYET TIIyOOKOMY
pabota YCBOEHHS Y4eOHOTO MaTepuaia M Pa3BUTHIO HABBIKOB CAMOOOpPA30BaAHMSI.




CamocTosTenbpHas paboTa MpeanoiaraeT CiaeyIlue COCTaBIISIONINE:

- paboTa C TeKCTaMH: Y4COHHKAMH, CIPABOYHUKAMH, TOTOJHUTEIHHON
JMTEPATYPOM, a TAKXKE MPOPAOOTKA KOHCIICKTOB JICKIIHIA;

= BBITIOJIHCHUEC JOMAIITHUX SaHaHI/Iﬁ " pacCyYCTOB,

- paboTa Ha/i TeMaMH JJIsl CAMOCTOSTEIIBHOTO U3y4CHUS,

- ydactue B paboTe CTyI€eHYECKUX HAyYHBIX KOHPEPEHUUH, OJTUMIIHAL;

- IIOArOTOBKA K HpOMe)KyTO‘-IHOfI arrecraguu.

IloaroroBka k
MIPOMEKYTOYHOU
aTTecTaluu

['0TOBUTBCS K MPOMEKYTOUHOM ATTECTALUM CIIECTYET CUCTEMATUYECKH, B
TEYEHHE BCEro cemectpa. HTeHCMBHAs MOATOTOBKA JI0OJKHA HAYATHCSA HE
IIO3HEE, YeM 3a MECAL-IIOITOpa 10 IIPOMEKYTOUYHOM AaTTECTALMH.
Janubie mepen sk3aMeHOM TpH JHA 3((HEKTUBHEE BCETO MCIOIB30BATh
JUISl TIOBTOPEHMS M CUCTEMaTU3allii MaTepraa.




