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OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

A.C

Bnageney, Omntpues A.C.
[IpenopaBaTeib Viaervomarop___|RBA0CE031-DmitriyevAS-aaaeac? Jmutpren
(1OIKHOCTB) (moxmnuce) (pacuudpoBka
MIOJITTHCH)

COI'VIACOBAHO:

PyKOBOI[I/ITeJIB MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenewun o Bragensue L3N M3aKn A.C'

06Pa30BaTeHBH0H z Bnageney, Omntpues A.C.
IIpOrpaMMblL MOl ¢ WaeHTndrratop R8d0ce031-DmitriyevAS-aaaeae2 HMI/ITpI/ICB
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacudpoBka

3BaHKE) TTO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K

3aBeHyIOH-IHH Bnageney My3unHa H0.10. IO.IO.
BLIHyCKaIOH_[eI?I Ka(be[[pbl WaeHTuduraTop Re86e9a56-Puzina-4d2acadl HySI/IHa

(OIKHOCTB, YYEHAs! CTETICHb, YYEHOE
3BaHKE)

(moamucs)

(pacuudpoBka
TTO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHaTM3UpOBaTh U MOJICITUPOBATH (PU3HUECKHUE TIPOIIECCHI B DJIEMEHTaX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
NJ1-2 Bnaneet HaBbIKaMH pacueTa TeIIOTUAPABINYECKUX MTPOLIECCOB B 3JIEMEHTaX
HHEPTeTUYECKOr0 000pyI0BaHMS, HABBIKKA TOCTOOPAaOOTKU pe3ylIbTaTOB PACUE€TOB U
KOMIIBIOTEPHOT'0 MOJIETTUPOBAHUS 3TUX MPOIIECCOB

2. I1K-3 T'0TOB caMOCTOSITENILHO OIPENEATh HAIPaBICHUE U XapaKTep MPOBOAUMBIX
UCCIICIOBAaHUM, YIUTHIBATh COBPEMEHHBIE TEHJICHIIMM PA3BUTUS HAHOPA3MEPHBIX CUCTEM U
YCTPOMCTB
NJ1-2 3HaeT OCHOBHBIE HAIIPABJIECHUS Pa3BUTHS U COBPEMEHHBIE TEHICHIIMM IIPU pacdyeTe U
aHanmu3e 3(pPEeKTUBHOCTH HAHOPA3MEPHBIX CUCTEM M YCTPOUCTB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBACMOCTH:

dPopma peanuzauuu: [TucbmenHas padora
1. Kunetndeckue MeToibl B IiepeHOCe Teria B HaHOCTpYKTypax (KontponbHas padota)
2. MexaHu3Mbl iepeHoca Teruia B HaHoxkuAkocTsax (KoHTponbHas pabota)
3. HanocTpykTypHupoBaHHbIe TepMOdJIeKTpuueckre Matepuaisl (KonTpoibHas pabora)
4. PazmepHble 3¢ (eKThl U TEMIONEPEeHoca B OJHOMEPHBIX, IBYMEPHBIX U TPEXMEPHBIX
HaHOCTpYKTypax (KoHtponpHas pabota)
5. Pacuer oxJia)kaeHus1 yCTpOMCTB MUKPO- U HaHOAIeKTpoHUKHU (KoHTponbHast paboTa)
6. YpaBHenue bonbimana s poHoHOB. Mexanu3Mebl paccestHust GoHoHoB (KoHTpoabHas
paborta)

®dopma peanusaiuu: Y cTHas popma
1. Pa3paboTka HOBBIX TEXHOJOIMI HA OCHOBE HAHOKUAKOCTEH 1 HAHOKOMITO3UTOB
(KonmnoksBuym)
2. TennoBast cTaOMIIBHOCTH PabOTHl HAHOMATEPHAJIOB, HAHOTEXHOJIOT M U HAHOYCTPOWUCTB
(KonmnoksBuym)

BPC nucuuIInHbI

2 cemMecTp
Beca KOHTpOIBHBIX MeponpusITHii, %o
Wanekc KM- | KM- | KM- | KM-
Pa3nen muciuInuinebl KM: 1 5 3 4
Cpok KM: 4 8 11 15

BBenenue B TemI0pU3NKy MUKPO- U HAHOCUCTEM




BBenenue B Temopu3nKy MUKpPO- U HAHOCUCTEM

MGTOI[BI OXJTAXACHHUS SJICKTPOHHBIX YCTpOﬁCTB

MGTOI[BI OXJTAXACHHUSA SJICKTPOHHBIX YCTpOﬁCTB

[TpocTpaHcTBEHHBIE  BpEMEHHBIE MAcIITa0bl IPU BHYTPEHHEM

IMEPEHOCE DHCPIUM U TCIIJIa

[TpocTpaHCcTBEHHBIC  BpEMEHHBIE MAcIITa0bl IPU BHYTPEHHEM

IMEPEHOCE DHCPIUU U TCIIJIA

MI/IKpOCKOHI/I‘leCKI/Ie OCHOBBEI TCPMOIIEPCHOCA

MI/IKpOCKOHI/I‘-IGCKI/IC OCHOBBI TCPMOIICPCHOCA

Kunernka nepeHoca tersia B HAHOCTPYKTypax

Kunernka nepeHoca tersia B HAHOCTPYKTypax

TerutonepeHoc B HAHOTPYOKax U rpadeHe

TemonepeHoc B HAHOTPYOKax

Tennonepenoc B rpadene

Bec KM:

10

25

30

35

3 cemecTp

Pazgen nucuuIinHbL

Beca kOHTpOIBHBIX MepOnpUITHIL, Y0

Nunexc
KM:

KM-5

KM-6

KM-7

KM-8

Cpox KM:

4

8

11

15

TermonepeHoC B HAHOKOMITO3UTaX

TennonepeHoc B HAHOKOMITIO3HUTax

TennonepeHoc B HAHOXHUIKOCTAX

TennonepeHoc B HAHOXHUAKOCTAX

MI/IKpO' U HAHOTUJAPOANHAMHUKA

MI/IKpO- U HAHOTUJAPOANHAMHUKA

Oco0eHHOCTH HAaHOCTPYKTYPUPOBAHHBIX TOBEPXHOCTEH

Oco0eHHOCTH HAaHOCTPYKTYPUPOBAHHBIX MIOBEPXHOCTEH

TeopeTnueckre MOAEIN CMaYUBaHUS

VYrpaBieHre CMaYHBaHUEM, paCTEKaHHUEM.
CynepruapodoOHOCTb.

IIpoueccsl Ha HAHOCTPYKTYPUPOBAHHBIX TTOBEPXHOCTSIX




TemonepeHoc B TEPMOIIEKTPHUUECKUX HAaHOMaTepHaiax

TemaonepeHoc B TEPMOIIEKTPHUECKUX HaHOMATEpHalax +

OnyKTyaluu 3JIEKTPOMArHUTHOT'O TOJISE KaK HCTOYHUK

TEIUIOBOTO M3JTYYCHUS

ParalinoHHBIN TEIJIONEPEHOC B HAHOCTPYKTYpax +
Bec KM: 15 25 35 25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 N J-2mx-1 Bnaneer | 3nath: Pacuer oxnaxaeHus: ycTpoiCTB MUKPO- U HaHOAJIeKTpoHUKH (KoHTposbHas
HaBbIKAMU pacuera | crocoObl pacyeTa MmpoleccoB | padora)
TEIUIOTUIPaBIMYECKUX IepeHoca TerJa B Kunernueckue MeTozpl B IEpEHOCE TEIJIa B HAHOCTPYKTYpax
IPOLECCOB B  3JEMEHTaX | HAaHOMaTepHallax u (KontpomnpHas padora)
HHEPreTUYECKOro HAaHOCHCTEMAX C LENbI0
o0opymoBaHus, HABBIKU | IPUMEHEHHUS UX Ha
nocTo0paboTKH MPaKTUKE IS pa3pabOTKH
pe3yNbTaTOB  PAacueTOB U | HOBBIX (DYHKIIMOHATBHBIX
KOMIIBIOTEPHOIO MaTepuasoB
MOJIETTUPOBAHUS 9TUX | YMETh!
MIPOLIECCOB MIPOBOJUTH TEIJIOBHIE
pacueTbl B HaHOMaTepuanax
1 HAHOTEXHOJIOTUSIX
I1K-3 NJ-2nk-3 3HaeT OCHOBHBIE | 3HATH: VYpaBuenue bonbrimMana 11 GoHOHOB. MexaHM3MbI paccessHusl POHOHOB

HalpaBJICHHUA Pa3sBUTUA U

COBPEMCHHBIC  TEHJICHIIUU
Opyd  pacyere M aHAIK3e
3¢ (HeKTUBHOCTH

HAaHOPA3MEPHBIX CHUCTEM H
YCTPOMCTB

MEXaHU3MBI [IEpeHoca TerJja
B HAaHOXKHUJKOCTAX U
HaHOKOMIIO3MTAX, B
HaHOCTPYKTYPHUPOBAHHBIX
TEPMOAJIEKTPUUECKUX
MaTepuaax

METO/Ibl pacuera MpoIECCOB
IepeHoca Terjia B CHCTEMax
MPSIMOTO MTPeoOpa3oBaHUs
SHEPrUU C IPUMEHEHUEM
HAaHOTEXHOJIOTHH U

(KontposnbHas pabota)

TenoBast cTabMIIBHOCTE pabOTHl HAHOMATEPHUATIOB, HAHOTEXHOJIOTHHA U
HaHoycTpoiicTB (KomiokBuym)

PazmepHsble 3¢ deKxThl U TerionepeHoca B 0THOMEPHBIX, IBYMEPHBIX U
TpexXMepHbIX HaHOCTpYKTypax (KoHTposbHas paboTa)

MexaHu3Mbl IepeHoca Teria B HaHokuakocTsax (KonrponbHas padora)
HanoctpykTypupoBaHHble TepMOdIIeKTprudeckue Marepraisl (KonTponbHast
paborta)

Pa3paboTka HOBBIX TEXHOJIOTHI HA OCHOBE HAHOKHUIKOCTEH 1
HaHOKOMITO3UTOB (KonokBrym)




HaHOMaTEepHAaJIOB
BbIOOp MapamMeTpoB
TETIOBBIX MpOIeccax B
HAHOCUCTEMaX U
HAaHOCTPYKTYPHUPOBAHHBIX
MaTepHuagax, 0COOEHHOCTSIX
pa3mepHBbIX 3¢ PeKToB u
TEeIIoNepeHoca B
OJTHOMEPHBIX, IBYMEPHBIX U
TPEXMEPHBIX
HAHOCTPYKTYpax

YMers:

MIPOBOJIUTH TEIUIOBBIC
pacyeTbl B HAHOKUAKOCTSIX U
HAaHOKOMIIO3HTaX, B
HaHOCTPYKTYPHUPOBAHHBIX
TEPMOIJICKTPUIECKUX
MaTepuaax

MoIOMpaTh HAHOKHUIKOCTH U
HaHOKOMIIO3UTHI JJIst
THTIOBBIX
HaHOTEXHOJOTHYECKUX
YCTPOWCTB

MIPOBOJIUTH pacueThl
3HEProd3(pPpexTUuBHOCTH
THUIIOBBIX
HAaHOTEXHOJIOTUIECKUX
YCTPOMCTB




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus
2 cemecTp

KM-1. Pacuyer oxJiax1eHusi yCTPOHCTB MUKPO- H HAHOJJIEKTPOHUKHU

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeeHNsi KOHTPOJIBLHOr0 MeponpusaTusi: KourposnbHas paborta

KpaTlcoe CodcpiKaHUuE 3alaHUA:
Breraucnutb LJINHY CBO6OI[H01"0 npo6era 9JICKTPOHOB B AJIIOMUHHNU U TCMIICPATYPC
500 °C IIpu KOMHATHOH TEMIICPpATypPEC, UCXOAA U3 TCIUIOIPOBOAHOCTH, TCTIIIOCMKOCTH U
CKOPOCTH JJICKTPOHHOI'O I'a3a

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CHoco0bI pacuera 1.BoruncnuTh AMUHY CBOOOAHOTO MPOoOera AJIeKTPOHOB B

MPOLECCOB IEpeHoca Terjia B amoMuHAU 1 Temmeparype 500  °C npu KOMHATHO#

HaHOMAaTepHalax U HAHOCHUCTeMax TEeMIIepaType, UCX0/I U3 TETUIONPOBOIHOCTH,

C 1eJbI0 TIPUMEHEHUs UX Ha TEIUIOEMKOCTH U CKOPOCTH 3JIEKTPOHHOTO rasa

MpaKTUKE A pa3pabOTKH HOBBIX

(YHKIIMOHATBHBIX MaTEpPUAJIOB 2.BBIYUCIINUTD YacTOTHI KOJIeOaHUI KPUCTATIINYECKOM
pELIeTKH MeU MPY BOJHOBBIX YHCIaX, OJU3KHUX K Z

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. YpaBuenune bosabumana 1is1 poHoHoB. Mexanu3mbl paccessHusi GoOHOHOB
®opmbl peanausanuu: [lucbMenHas padora
Tun koHTpobHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOro MeponpusaTusa: KonrpoiabsHas pabora

KpaTkoe coaep:kanue 3a1aHus:




Boraucnuth cpennee uucino pononos 103 cex™ cex-1 B nmpenene kzT > hw npu 300K u

400K

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOBI pacuera MpoIeccoB
epeHoca Telmja B CHUCTEMax
psIMOro IpeoOpa3oBaHus SHEPTUU
C IPUMEHEHUEM HAHOTEXHOJIOTUM
¥ HAaHOMaTepUaJoB

1.CpaBHUTD JAJIHHBI CBOOOIHOTO IpoOera IEKTPOHOB U
¢dononos B 3015o0te npu 1K u 100K

2.Beraucauts cpeanee uncio Gononos 1013 cex™?! cex-1
B mipenene kgT > hw npu 300K u 400K

3.BbruuciuTh 1IMHY CBOOOAHOTO npodera OHOHOB B

kpuctasuie reaus npu 1K

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. Kunerudeckune MeTobl B lePeHOCE TEMJIA B HAHOCTPYKTYypax

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOro MeponpusaTusa: KonrpoiabsHas pabora

Kparkoe conepxxanue 3agaHus:
Haiitu ne-6poitneBckyro JuinHy 35eKTpoHoB pu Temneparypax 1K, SK u 100K

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb:  NpPOBOJWUTH  TEIUIOBBIE 1.Haiitu ne-0poiieBcKyto IMHY 3JIEKTPOHOB IIPU
pacyeTsl B HaHOMAaTepuallax u temneparypax 1K, SKu 100K
HAHOTEXHOJIOTUSAX 2.BpIYMCINTD JJIMHY CBOOOHOTO Mpo0era 31eKTPOHOB B

MeM NpU KOMHATHOM TeMIiepaTtype u temneparype 200
0C, ucxos U3 TEMIONPOBOIHOCTH, TEIIOEMKOCTH U
CKOpOCTH 3JICKTPOHHOTO ra3a

3.Haiitu neGaeBckyto (MaKCUMalbHYIO) YaCTOTY JJIst
KpHUCTaoB (ocdopa

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJIHEHO MMPEHMYIIICCTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. TenJioBasi cTa0WJIBHOCTH padOTHI HAHOMATEPHATOB, HAHOTEXHOJIOTHI H

HAHOYCTPOHCTB

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJILHOr0 MeponpusiTusi: Kommoksuym

Bec koHTpobHOrO0 MeponpusTusi B BPC: 35

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MeponpuaTHsa: Komoksuym

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeTUTh Ha IIOCTABICHHBIN TeOpeTI/I‘{eCKI/Iﬁ BOIIPOC

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMmeTs: OPOBOAUTH  PAaCUEThI 1. «opsiurie TOYKKU» B MUKPO- U HAHORJIEKTPOHHUKE
9HEprod(H(PEeKTUBHOCTH  THUITOBBIX 2.3akoH Mypa u «TerioBasi CTeHa»
HAaHOTEXHOJOTUYECKHUX YCTPOICTB 3.01BOJ TeIJIa OT MUKPO- U HAHOSJIEKTPOHHBIX

YCTPONCTB: MEXaHU3MBI M [TPUMEPbI

4.TIporecchl TEIIoCheMa ¢ MHTErPaIbHOIO MUKPOUHUTIA U
METObI TEPMOCTAOUITU3 AU

5.TemnonepeHoc B HAHONPOBOJIOKAX. BKitaj pa3mepHbIX
a¢dekToB

6.TermonepeHoc B yriiepoHbIX HAHOTPYyOKax. Brias
pa3MepHbIX 3P PeKToB

7.TennonepeHoc B rpageHe U ero 0COOCHHOCTH.

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO
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3 cemecTp

KM-5. Pazmepubie 3¢ eKThI U TEIUIONEPEeH0Cca B OITHOMEPHbIX, IBYMEPHBIX U
TPeXMepPHbIX HAHOCTPYKTYypax

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpospHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeieHNsi KOHTPOJIBLHOr0 MeponpusaTusi: KoutposbHas paborta

KpaTlcoe CodcpKaHUuE 3alaHUA:
OTBeTHTH Ha TeOpeTI/I‘IeCKI/Iﬁ BOITPOC

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: BBIOOp [1apaMeTpoB 1.2¢dexTrBHASA TETIONPOBOIHOCTH HAHOKOMITO3UTOB;
TEILJIOBBIX npoleccax B y4eT IPAaHUYHOI0 TEPMUYECKOTIO COIPOTUBIICHHUS
HaAHOCHCTEMax " Kanuier
HaHOCTPYKTYPUPOBAHHBIX 2.0c006EHHOCTH TETIJIOBBIX CBOMCTB Pa3InYHBIX
Marepuanax, 0COOEHHOCTSIX HAaHOKOMIIO3UTOB; TEIUIONPOBOAHOCTH I'Ppa)€HOBBIX
pa3MepHbIX s dexroB u HaHOKOMIIO3UTOB
TEIJIONEPEHOCA B  OJHOMEPHBIX, 3.Bs3KOCTh HAHOKHUIKOCTEH: SKCIIEPUMEHTHI U
JBYMEPHBIX u TPEXMEPHBIX TEOPETUUECKUE MOJEITN
HAHOCTPYKTYpax 4. Tem1onpoBOTHOCTh HAHOXKHUIKOCTEH: SKCIIEPUMEHTHI U
MpOCTEHUIINE MOJEIIH
5.I'paHn4HOE TEPMOCOIPOTUBIIEHUE (COMPOTUBIIEHUE
Kamuisr); obmue mpeacraBieHus
6.Monens akyctuyeckoro ummnenanca (AMM)
7.Monens nuddysnonnoro ummneaanca (DMM)

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 3aJ]aHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-6. MexaHu3Mbl IePEHOCA TENJIa B HAHOKUIKOCTSX

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOr0 MeponpusaTusi: KoutponbHas pabota

KpaTKOE CoA€CpKaHME 3alaHUA:
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Pemuts 3apauy

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: MEXaHHU3MbI IEpeHOCa
TCIL1a B HaAHOXHNAKOCTAX n
HAHOKOMIIO3HUTAax, B

HaHOCTPYKTYPUPOBAHHBIX
TEPMODJIEKTPUYECKUX MaTepuaiax

1.BpIYMCANTS KOHTAKTHBIN YTOJ JUIsl KaIId BOJbI Ha
MOBEPXHOCTHU IIAJIKOTO HUKENS IpH Temneparypax 20,
30,50u 70 °C B Bozayxe. [TocTpouth TEMIepaTypHyIo
3aBUCUMOCTH KOHTAKTHOTO YTJIa.

2.BBIYUCIIUTD CPETHIO0 JUIMHY CBOOOIHOTO mpodera
ra3oBbIX MOJIEKYJ BO3yXa Yepe3 MIOTHOCTh MOJIEKYJI
uneanbHoro ra3a npu tremneparypax 300K, 400K u S00K
pu aTMOC(HEPHOM JaBICHUH.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus s3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoanenus shanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

KM-7. HaHOCTPpYKTYpHPOBAHHbIE TEPMOJJIEKTPHYECKHE MATEPHAIbI

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KonrponsHas pabota

Bec koHTpOIBbHOrO Meponpusitusi B BPC: 35

IIpouenypa npoBeaeHnss KOHTPOJIbLHOro MeponpusaTusa: KontpoiabsHas pabora

Kpartkoe conep:xxanue 3aganmns:
Pemuts 3agauy

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: moadupath HAaHOKUIKOCTH
U HAHOKOMIO3UTHI JJi THUIOBBIX
HAaHOTEXHOJOTUYECKHUX YCTPONCTB

1.Beruncnuth sHepruu ['nd0ca asist Karm BOJIbI,
paguycoM 1 MM, 2 MM U 5 MM, Jiexkanien Ha
IEPOXOBATON MOBEPXHOCTU MEIU C TOJISIMUA TBEPAOM
¢assr f; = 0.1; 0.2; 0.5 mpu KOMHATHO# TeMmepaType
IIPY PA3JIMYHOM OTHOLIEHUH HECMOYEHHOW U CMOYEHHOU
KUJIKOCTBIO YaCTH Ty = 0.1;0.5

2.BBIYUCIUTH TETUIONPOBOIHOCTH Ta3000pa3HBIX TEIHS U
azora npu temneparypax 300K, 400K u S00K mpu
aTMoc(epHOM JaBICHUH U TIOCTPOUTH 3aBUCUMOCTD
TETJIOMPOBOIHOCTH OT TEMIIEPATYPHI.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYILECTBEHHO BBITIOJHEHO

KM-8. Pa3zpadoTka HOBBIX TEXHOJIOTHIl HA OCHOBE HAHOKUAKOCTE U HAHOKOMIIO3UTOB

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpPOIBLHOTrO MeponpusTus: Koymoksuym

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa npoBeaeHns KOHTPOJBLHOI0 MeponpuaTHsa: Komoksuym

Kparkoe conepxanue 3ajanus:
OTtBeTuTh HAa BOIIPOC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb:  TPOBOJUTH  TEIUIOBBIC 1.OCHOBHBIC CBOHCTBA TEPMOIJICKTPUUECKHUX
paC'-ICTBI B HAHOXHUAKOCTAX nu MaTepI/IaJ'IOB.
HAHOKOMITO3HUTAaX, B 2.9} PeKTUBHOCTD TEPMOIIICKTPHUECKOTO
HAHOCTPYKTYPHPOBAHHBIX npeoOpazoBanus. JloOpOTHOCTE peoOpa3oBaHUs
TEPMOAJICKTPUUYCCKUX MaTepHaaax 3. TepMoaIeKTpUYECKUE HAHOMATEPUAJIbl U MX
0COOEHHOCTH
4. Kputepun 10OpOTHOCTH TEPMOIIEKTPUUECKUX
MaTepHajoB

5.TennonepeHoc U3IIy4eHUEM B KIIACCUYECKON
TeI0(U3UKE U €ro OrpaHUYEHUs

6.HanomacmtaOHbIN pagualiiOHHbIN TEMIONEPEHOC
7.DayKTyauu 3JIEKTPOMAarHUTHOTO TIOJISL ¥ TEIJIOBOU
oToK. KorepeHTHbIN 1 HEKOTEPEHTHBIN pagualliOHHBIN
IIEPEHOC TeIlIa

8.TemioBoe U3ilydeHnEe HAHOCTPYKTYP B JAJIbHEN 30HE.
9.TennoBoe U3Iy4eHHE HAHOCTPYKTYp B OJMKHEN 30HE
10.TennmoBoe n3myueHne yepes3 Mallblii BAKYYMHBIH
3a30p. Pe3oHaHCHOE TYHHENMPOBAHUE W YBEIMYCHHUE
TEIJIOBOI'0 MOTOKA

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.  OcHOBHbIE HOCUTENIN PHEPTUU B KOHJIEHCUPOBAHHOM TEJIE U UX CBOMCTBA
2. IIpoctpaHcTBeHHBbIE MacITaObl IPU BHYTPEHHEM IIEPEHOCE IHEPTHH U TEILIA.

IIpouenypa npoBeaenust

CryneHt nonyyaeT OUJIET U TOTOBUTCS K OTBeTY 60 MHUHYT, /ajee YCTHBIA OTBET 10 OWUJIETY U Ha
JIOTIOJIHUTEIILHBIE BOTPOCHI.

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHIAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-1 Bnaneer HaBplkaMu pacueTa TEIIOTHAPABIMYSCKIX
MIPOIIECCOB B 3JIEMEHTAX YHEPTreTUUECKOTO 000PYI0BAHHUS, HABBIKH MTOCTOOPA0OTKU PE3YIIHTATOB
pacyeToB U KOMITBIOTEPHOTO MOJICTUPOBAHMS ITHUX MPOIIECCOB

Bomnpocel, 3axanus
1.ITpocTpaHcTBEHHBIE MacITa0bl IPU BHYTPEHHEM IIEPEHOCE SHEPTUU U TEIlIa.
2.BpeMeHnHble MaclITaObl IPU BHYTPEHHEM [I€PEHOCE SHEPTUU U TEIUIa
3.0co6eHHOCTH TEMI0BOM CTaOUIBHOCTH JIEKTPOHHBIX YCTPOHCTB
4.«I"opsiurie TOUYKW» B MUKPO- U HAHORJIEKTPOHUKE
5.3axoH Mypa u «TerioBas CTCHa»
6.IloHsTHE YTUIN3ALIMY TEIUIAa U OXJIAXKACHHUE AIEKTPOHHBIX YCTPOICTB
7.I1loHsATHE TEPMOMEHEIPKMEHTA B JIEKTPOHUKE U METOJIbI €T0 OCYLIECTBIICHHUS
8.0TBOJ TEIUIa OT MUKPO- U HAHORJIEKTPOHHBIX YCTPONCTB: MEXAHNU3MBI U IPUMEPHI
9.Ilporneccel TemIocheMa ¢ HHTETPAIbHOTO MUKPOYMIIA M METO/Ibl TEPMOCTAOUIH3AINU
10.KpemHmeBasi HAHORJIEKTPOHUKA — MTPOOTIEMBI OXJTAKICHUS
11.XapakTepHble 00bEKThl HAHOTEIIOPU3UKH; OCOOEHHOCTH IIepeHoca Teria
12.0cHoBHBIE MacIITa0bl M pa3Mephl B HAHOTETIIOPU3UKE
13.Mukpockonu4eckre 0CHOBBI TepMoInepeHoca. [IponcxoxaeHne Hocurenen termina
14 Kpucraminueckas pemerka u GOHOHBI
15.KoneOanus KpUCTAJUIMYECKON PEIIeTKU: OJJUH aTOM B siUeiike
16.Konebanus KpucTauInyecKo peleTky: 1Ba aToMa B siueiike
17.AxycTHueckne 1 ONTUYECKUE MOJBI B KPUCTAILIIE
18.IToHATHE AMCTIEPCUOHHBIX KPUBBIX U SHEPIE€TUYECKOTO CIIEKTpa
19.®0HOHBI B KOHAEHCUPOBAHHOM TEJIE U UX OCHOBHBIE CBOICTBA
20.CnuH u cratuctuka (OHOHOB; (GYHKIUS pacipeieieHust OHOHOB M0 SHEPTUAM
21.TenyoeMKOCTb IEKTPOHHOIO Ta3a
22.TennonpoBOAHOCTH 3JIEKTPOHHOTO ras3a

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.BerurcnuTh 4acTOTHI KOJIE0aHUH KpUCTANTNYECKON pelIeTKy rpaduTa Ipy BOJIHOBBIX

V3
quciax, OJIM3KHUX K —
a

2.Beraucnuth JyHY ¢BOOOIHOTO TTpobera ¢oHOHOB B yriepoaa (anmasze) mpu 1K u 100K
3.Haiitu neb6aeBckyio (MaKCUMaJIbHYIO) YaCTOTY JJISl KPUCTAJIJIOB KPEMHUS
4. HaiiTu MakCUMaJIBHYIO ONTHYECKYIO YAaCTOTY JUIsl KPUCTAJUIOB XJIOPUIA KaJIHS
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5.CpaBHMTH ATUHBI CBOOOAHOTO Mpobera 31eKTPoHOB U (poHOHOB B cepedpe npu 1K u 100K
6.OCHOBHBIE HOCUTEJIH DHEPTUU B KOHACHCUPOBAHHOM TEJIE U UX CBOWCTBA

7.0cO0EHHOCTH TETIIOBOM CTaOUIBHOCTH AJIEKTPOHHBIX YCTPOHCTB

8.«["opsiurie TOUKM» B MUKPO- U HAHORJIEKTPOHHUKE

9.0TBOA TEIIa OT MUKPO- ¥ HAHOZJIEKTPOHHBIX YCTPOMCTB: MEXAHU3MBI U IIPUMEPDI
10.KpemHueBasi HAHORJIEKTPOHHUKA — TPOOIEMBI OXJIAXKACHUS

11.Kpucrammueckas pemeTka 1 (GOHOHBI

12.IloHATHE AUCTIEPCUOHHBIX KPUBBIX U SHEPIE€TUYECKOTO CIIEKTpa

13.Cnun u cratuctuka (OHOHOB; (GYHKIMA pacnpenencHust (OHOHOB MO SHEPTHIM
14.[leb6aeBckas yacToTa U 1ebaeBcKas TeMIepaTypa

15.I1porneccsl paccesiHus GOHOHOB U 3aKOHBI COXPAHCHHUS

16.Cxema pa3nU4HbIX PEKUMOB IIEpEeHOCca C YUeTOM pa3MepHbIX 3P PeKToB; OaIMCTUUECKH,
nepexoaHbiid u A y3uOHHBINA PEKUMBI

17.TenonepeHoc B yriaepoIHbIX HAHOTPYOKax U rpadeHe

2. Komnerenuust/Muaukarop: M/1-2nk-3 3HaeT OCHOBHBIC HAIIPABIICHHS Pa3BUTHS U COBPEMEHHBIC
TEH/ICHIIUM IIPU pacyeTe U aHann3e 3pGEKTUBHOCTH HAHOPA3MEPHBIX CUCTEM U YCTPOUCTB

Bomnpocel, 3axanus
1.OcHOBHBIE HOCUTEM PHEPTUU B KOHACHCUPOBAHHOM TEJIE U UX CBOMCTBA
2.1110THOCTH YKciia COCTOSIHUM (POHOHOB
3.da3oBas U rpynmnoBas CKOpocTH (OHOHOB
4.]lebaeBcKas yacToTa U AeOacBCKas TeMIepaTypa
5.Cpennee uncio (POHOHOB IPU HU3KUX U BBICOKHX TeMIIepaTypax
6.TernnoeMKOoCTh KPUCTANTMYECKON PEeIeTKH, MOJIeNb U popmyiia J{ebast, COOTHOIIeHUE
Jrononra-IItu
7.DOHOHHAs TEIUIONPOBOIHOCTD JUIEKTPUKOB
8.AHrapMoHHYecKHe KoebaHne KpUCTAIIIMUECKON PEeLIeTKH U B3auMoJieiicTBue (OHOHOB
9.Ipormeccel paccestarsi POHOHOB M 3aKOHBI COXPAHEHUS
10.HopmanbHbIe mporecchl paccessHUus JOHOHOB U MTPOLIECCHI ¢ TIepedpocoM
11.Kunernueckoe ypaBHeHue bonbliMana a1 GOHOHOB, KaUECTBEHHBIN aHAIN3
12.ITIpubnmxeHne BpeMEHU peaKkcaluu it ypaBHeHus bonbliMana
13.Bpemena penakcanuu (POHOHOB TIPH PA3JIMYHBIX MPOIIECCAX PACCESTHUS
14.IIpaBmiio MaTTHCcceHa Ui BpEMEHH pestakcaui (pOHOHOB
15.Bpruncienye TeronpoBOAHOCTH (POHOHOB U3 JTUHEHHOro ypaBHeHus bonblimana
16.ITIpoGeMbl onucaHus IEPEHOCA Tela ¢ yYeTOM pa3MepHbIX F3PPEKTOB
17.Cxema pa3nu4HbIX PEKUMOB IIEPEHOCA C YUETOM pa3MepHbIX 3P PeKToB; OaTMCTUUECKH,
nepexoAHbIi u A y3nOHHBINA PEKUMBI
18.BiusiHue rpaHuiibl Ha paccesiHue OHOHOB
19.TenonepeHoc B HaHONIPOBOJIOKaX. Bkiaa pa3mMepHbIX 3¢ deKToB
20.TennonepeHoc B yriaepoAHbIX HAaHOTpyOKax. Bkiag pazMepHbIx 3ppexToB
21.TennonepeHoc B rpadeHe u ero 0COOEHHOCTH.
22 .Ilepenoc Termia AIeKTPOHAMH.

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYCCKUX PEIICHHI

Ouyenka: 4
Hudicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIIOTHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 33/IaHUs BHITIOJTHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumn: JK3aMeH
IIpumep Onsera

1. Muxkpo- u HaHOTepMOTHIpOuHAMIKA. OCOOCHHOCTH pa3MepHBIX 3PPEKTOB B
TEPMOTHIPOIUHAMUKE
2. OOBbeMHBIE TEPMODJIEKTPUYECKIE HAHOMATEPHAIIBI

IIpoueaypa nposenenus

CryneHT mosrydaetT OWJIET U TOTOBUTCS K OTBETY 60 MUHYT, ajnee yCTHBIA OTBET MO OWJIEeTy W Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: NJI-2nk-3 3HaeT OCHOBHBIE HANIPABJIICHUS PA3BUTHS U COBPEMEHHBIE
TEH/ICHIIMH [IPU pacyeTe U aHanu3e 3pPEeKTUBHOCTH HAHOPa3MEPHBIX CUCTEM U YCTPOMCTB

Bonpocsl, 3aganus
1.Muxkpo- 1 HaHOTepMOTHIpoAnHaMuKa. OcoOOEHHOCTH pa3MepHBIX 3(h(HEKTOB B
TEPMOTUAPOAUHAMUKE

2.00beMHbBIE TEPMOIJIEKTPUUECKHE HaHOMAaTEPUAIIbI

3. TepmorunpoarHaMuKka Ha Me30- U HaHoMmacmTabax. Uncno Knyncena, KHYZCEHOBCKUI ci10i
1 0COOEHHOCTH T€UEHHM

4.TepMO3JIEKTPUYECTBO B HAHOIIPOBOJIOKAX M HAHOTPYyOKax

5.CxeMa OCHOBHBIX MPUOIMKEHUI U XapaKTepHble MacIITa0bl PEKUMOB B IIIUPOKOM
nuana3oHe uuces KnyzaceHna

6.OCHOBHBIE CBOMCTBA TEPMOIJIEKTPUUECKHX HAaHOMATEpUaIoB. KBaHTOBbIE TOUKH U
CBEPXPEIIETKH

7.1ToToxk Tera B 6aTUCTHIECKOM pekuMe. KHy/ICeHOBCKU CIION ¢ yu4eToM TeTuionepeHoca
8.IlepcrieKTUBHBIE TEPMOIIEKTPUUECKUE MAaTEPHAIBI

9.I'maponunamuka u rpaanuHble ycioBus. ['pannunoe ycnosue Crokca. ['panndHOe ycioBue
CKoJIb)KeHue — ycnoBue Hasbe.

10.TepmoanekTpuyeCcKre CBOMCTBA CTAHIaPTHBIX MaTEPUAJIOB

11.Mogaenu JUIMHBI CKOJIBXEHUSI. DKCIIEPUMEHTAIbHBIE METOABI U3MEPEHMS TUHBI
CKOJIbJKEHUS

12.29¢dexTuBHOCTL TEPMOdIIEKTpUYecKOoro npeodpazoBanus. [TokazaTens 100pOTHOCTH
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13.ITpo6ieMbl HAHOTUAPOAMHAMUKY H IIEPEHOC )KHUJIKOCTEH BHYTPH HAHOTPYOOK
14.0OcHoBHBIE TOHATHUS TepMOdJIeKTpudecTBa. I dekTol [lenpThe 1 3eedeka
15.MexdaszHbie TpaHUIBI U KaWUIIPHOCTh. MOJIeNI CMaYlBaHUS

16.TemnoBoe u3aydeHue 4epe3 Majiblii BAKYYMHBIN 3a30p. Pe30HaHCHOE TYHHETMPOBAHUE U
YBEJIMUYEHHUE TEIJIOBOI'O IOTOKA

17.CyneprunpodunbHocTh 1 cynepruapodooHocTs. DddekT Joroca.

18.TennoBoe n3myyeHNUEe HAHOCTPYKTYP B AajibHEN 30HE. TEII0BOE U3JydeHNE HAHOCTPYKTYP
B OJIMKHEH 30HE

19.Mcnapenue xanenb Ha M€30- U HAHOCTPYKTYPUPOBAHHBIX MOUI0KKAX

20.DnyKTyauu 31€KTPOMAarHUTHOTO TOJISl U TEIIOBOM MOTOK. KorepeHTHBIN 1
HEKOTE€PEHTHBINA paJualluOHHBIN IIEPEHOC TeIlIa

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.BoluMcuTh KOHTAKTHBIN YroJl AJIs KAl CIIUpTa Ha IOBEPXHOCTH IJIaJAKOT0 HUKEIS IPU
temmepatypax 20, 30, 50 u 70 °C B Bo3nyxe. [locTpouTh TeMIiepaTypHYO 3aBUCHMOCTh
KOHTAKTHOTO yIJIa.

2.BBIYMCIUTD CPEHIO JUIMHY CBOOOIHOrO Mpolera ra3oBbIX MOJIEKYJI BO3yXa Yepe3
IJIOTHOCTh MOJIEKYJT uaeanbHoro rasa npu remneparypax 300K, 400K u 500K npu
aTMoc(hepHOM JaBJICHHH.

3.Beruucnuth npoduins ckopoctu npu TeyeHuu Ilyaseins B MWIMHAPUYECKOM KaHaie ¢
Y4eTOM JUTHHBI CKoJibxkeHus, pasuoit 100, 200, 300 u 500 am npu nepenagax nasnenus 0,1, 0,2
u 0,3 atm B kananax, auamerpom 100 MM, 10 Mmxm, 1 MKM.

4.Bpruucnuth sHepruu 'nud0ca A Karm BoJsl, paguycoM 1 MM, 2 MM U 5 MM, Jexaliel Ha
[IEPOXOBAaTON MOBEPXHOCTH MEH ¢ A0oysiMu TBepAoi ¢assl f; = 0.1; 0.2; 0.5 npu koMHATHOA
TEMIIEPATYPE MPU PA3ITUIHOM OTHOIICHMU HECMOYEHHOM ¥ CMOYEHHOMN JKUJIKOCTBIO YaCTH Ty =
0.1; 0.5

5.Beraucnuth 3¢ heKTHBHYIO JUIMHY CBOOOIHOTO ITpo0Oera ra3oBbIX MOJIEKYJ I'ellus Yepes3
IUIOTHOCTB MOJIEKYJI HaeabHOro rasa npu temneparypax 400K, 500K u 600K mpu
atMocdepHoM naBiieHnH B kaHanax 1 mxm, 150 uM, 30 uM u 10 HM; OCTPOUTH
TEMIIEPATYPHYIO 3aBUCUMOCTb.

6.HaHOKOMIIO3UTEI, X TUIILI U OCHOBHEIC CBOMCTBA

7.9¢dexTnBHAS TEIONPOBOJHOCTH HAHOKOMIIO3UTOB; Y4€T IPaHUYHOI'O TEPMHUECKOTO
conpoTtuBiieHns Kanuiel

8.0co0eHHOCTH TEIJIOBBIX CBOMCTB pa3IMYHbIX HAHOKOMIIO3UTOB; TEIIONPOBOAHOCTD
rpaeHOBBIX HAHOKOMITO3UTOB

9.TemnonpoBOAHOCTh HAHOKUAKOCTEN: SKCIIEPUMEHTHI U IPOCTEMIINE MOJIENH
10.I'pannunoe TEpMOCOTPOTHBIIEHUE (conpoTuBieHne Kamnuiier); o01iue npeacTaBieHus
11.Pu3snka cMaunBaHUS U MOJIEIN CMauyMBaHUSA JJIs PA3JINYHBIX IOBEPXHOCTEN
12.YnpaBneHue npoieccaMu CMauliBa€MOCTH Ha HAHOILIEPOXOBATHIX U CYNepruapodoOHbIX
MOBEPXHOCTAX

13.0cob6eHHoCcTH UcapeHue Kareinb Ha Me30- U HAaHOCTPYKTYPUPOBAHHBIX MOIOKKAX
14.93ddexT Jlelinendpocra u ero 0cobeHHOCTH

15.®u3nka kuneHuss Ha HAHOCTPYKTYPHUPOBAHHBIX IOBEPXHOCTSIX

16.51BeHUSs TEPMOAIIEKTPUUYECTBA, X 0COOEHHOCTH U NposiBieHus. DPpdexTs! [lenbThe,
3eebeka u TomcoHa.

17.Kpurtepru 100pOTHOCTH TEPMODIIEKTPUUECKUX MAaTEPUATIOB

18.HanomacmtaGHbIN paualiiOHHBII TEIIONEPEHOC

19.@nykTyanun 3J1eKTPOMarHUTHOTO OJIS U TEIUIOBOM MOTOK. KorepeHTHsIl 1
HEKOTE€PEHTHBIA paJUallMOHHBINA IEPEHOC TEeIlIa

20.TenstoBoe M3IyueHUE Yepe3 MaJlblil BAKYYMHBIH 3a30p. Pe30HaHCHOE TYHHENMpPOBaHUE U
YBEJIMYEHHUE TEJIOBOIO MOTOKA
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vlnoaneHus 3nanus: PaboTa BeInojHeHa B paMkax "0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy
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