degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: COBpeMeHHLIe (bYHKI_H/IOHaJ'IBHBIe Y KOHCTPYKIIMOHHBIC MaTCpUaJjibl
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa HAaHOMETPOJIOTUHN U HAHOMATEPHAJIOB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: C.M. Mopo3oBa, KaHJ. XIUM. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl HIHOMETPOJIOrHK U HaHoMaTepuaiioB 12.02.2024



AHHOTANMA
JluciuruivHa HampaBlieHA Ha pa3BUTHE NPOPUIBHBIX KOMIETCHIIMA W TPEACTAaBICHUNH 00 OCHOBHBIX
(UBMKO-XMMHUYECKUX CBOWCTBaX (YHKIMOHAIBHBIX W KOHCTPYKIIMOHHBIX Marepuaiax BCIICACTBHE
yOIyOJieHusT W CUCTeMaTHU3alliil 3HAHWKW O KIACCU(UKAIMK, TEXHOJOTHSX TMONydYeHHUs, 0oO0paboTKu u
O0COOCHHOCTSAX JKCILTyaTAIlMOHHBIX XapaKTEPHCTUK (PYHKIMOHAIBHBIX W KOHCTPYKIIMOHHBIX MAaTEpUANIOB C
LIEJTbI0 TUTAHUPOBAHMSI, pa3pabOTKH, aHAIIM3a U TPUMEHEHHSI IAHHBIX MaTepUAJIOB B 00JaCTH SHEPTETUKA

1. leau u 3apauu

Meap AUCUMNIMHBI

- (opmupoBaHne y OOyYalOUIMXCs CIEIMAIM3UPOBAHHBIX IPEICTABICHUH O BHIAX, XUMHUYECKOU
MpPUPOAE, OCHOBHBIX (DU3MKO-XMMHYECKUX CBOMCTBaX (YHKIHOHAJIBHBIX, KOHCTPYKLIMOHHBIX
MaTepualioB U UX MPUMEHEHUH B 00JIACTH SHEPTeTHKH.

3agauu AU CHUILIHHBI

- yoiyOnenne 0a30BbIX (YHAAMEHTAIBHBIX W (OPMHUPOBAaHUE CICIUAIM3UPOBAHHBIX 3HAHUN U
NPE/ACTaBICHUH O XUMHYECKOW TIpUpoAe, (PHU3HKO-XUMHUYECKUX CBOMCTBAX, OSKCILTyaTallHOHHBIX
XapaKTepUCTUKaX (yHKIHOHAIBHBIX U KOHCTPYKIIMOHHBIX MaTE€pUaJIOB, IIPUMEHSEMBIX Ul CO3/IAHMUS
ANEKTPOXUMHUUECKUX HAKOMUTEIICH YHEPTHH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
. |mocrtaBieHHOW  TPOOJIEMHOM  cHUTyalud Ha  OCHOBE
YK-1 Crioco0OeH 0CyIIeCTBIATh KpUTHIECKUAN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

CHUCTCMHOI'0 Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio NeiCcTBui IOCTAaBJICHHOM I1ICJIM KaK II0CJIC€A0BATCIIbHOCTh IIArosB,

npeaBuasa pe3yyibTaT KaKAOTO0 K3 HHUX W OLCHUBAA HUX

BIMSIHUE  Ha  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

[IK-1.1 CriocoGeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

JCATCIIBHOCTU

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




YMETB:

- OCHOBHBIC BUJBI ()YHKITMOHAIHHBIX ¥ KOHCTPYKIITMOHHBIX MAaTepUaoB, UCTIOIb3yEMbIX IS CO3/IaHUS
AIIEKTPOXUMHUYECKUX HAKOIUTENICH SHEPIvH, MX MPEHMYINECTBA U HEJIOCTaTKH, (QU3NKO-XUMUIECKHE
CBOICTBA,

- OCHOBBI TEXHOIIOTHH MOJTy4eHUs 1 00paboTKH (PYHKIIMOHAIBHBIX U KOHCTPYKITHOHHBIX MaTepHAIIOB;

- OCOOCHHOCTH 3KCIUTyaTallMOHHBIX XapaKTEPUCTUK (YHKIIMOHAIBHBIX W KOHCTPYKIMOHHBIX
MaTeprajoB B 3JIEKTPOXUMHUUYECKUX HAKOIIUTEISIX SHEPTHH.

- mox6uparh Marepuain (K1acc, COCTaB, XMMHUYECKash MPUPOJA) JUIsl CO3MAaHUS OTACNIBHBIX 3JIEMEHTOB
UIEKTPOXUMUYECKUX HAKOITUTENIEH SHEPTUH;

- OOBACHATH NPUHIMIBI PAOOTHI Pa3NUYHBIX (PYHKIMOHAJIBHBIX MAaTepUalioB, HCIOIb3YEMbIX B
AIIEKTPOXUMHUYECKIX HAKOTIUTEISIX YHEPTUH, BEIOUPATh METO/IBI X XaPaKTCPUCTHKH;

- QHAJIM3UPOBATh PE3YJIbTAThl UCTIBITAHUN (PU3UKO-XMMUYECKUX CBOHCTB MaTepualloB;

- aHAJM3UPOBATh HAYYHYIO JIUTEPATypy C Lelblo BbIOOpa nHpopManmuu O paboTe, MEPCIEeKTUBAX H
XapaKTEPUCTUKAX PA3IUYHBIX MaTepuasioB 11t XUT;

- TOTOBUTh MaTepuaibl JUIsl 3JIEKTPOXMMHUYECKUX HAKONMUTENEH HHEPrUH, BKIIOYas OSJIEKTPOIHBIE
Marepualibl, MeMOpaHbl Pa3INUHON IPUPOABIL, )KUIKHE IEKTPOIUTHI.

BJIAJIETh:

- OCHOBHBIMH XHUMHYECKUMH U (PHU3MUECKHMHU TEOPUSMH U KOHLENLIMSIMH, OIHCHIBAIOIIUMHU
(GU3UKO-XMMHUYECKHE CBOICTBA (YHKIMOHAJIBHBIX M KOHCTPYKIIMOHHBIX MaTe€pHajoB, BKIIOYas
MPOYHOCTHBIE XaPAKTEPUCTUKH, 3JIEKTPOHHYI0 W HOHHYIO HPOBOAMMOCTH, YCJIOBUS NPUMEHHMOCTH
MaTepHalios;

- OCHOBHBIMH JJICKTPOXMMHUYECKMMU METOAAMHU XaPAKTEPUCTHKH PA3IUYHBIX (YHKUIHOHAIBHBIX H
KOHCTPYKLMOHHBIX MaTepUaioB, UCIIOIb3YEMBIX B IEKTPOXUMUYECKUX HAKOIIUTEISIX SHEPTUH;

- HaBbIKAMHM K MHTEPHpETallMd H OOCYKICHHsS pE3yJAbTaTOB MPOBEICHHOTO HCCIEIOBAHU,
OCHOBBIBasACh Ha COBPEMEHHOM JINTEPATypE.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 OO6wmas xnaccupukanys MaTepraios 2 1
) Heopranuueckue (yHKUHOHANIBHBIC ) 1
MaTepHalbl
3 MaTepHanLIv Ul TEPMONIEKTPUUECKUX ) |
MPUMEHEHUH
4 DNeKTpOHHAs TPOBOAUMOCTD 2 1
5 WNonnas npoBoguMOCTb 2 1
6 Heopranuueckue HaHOYACTULBI 2 1
[lonyuyenue miieHOK, MeMOpaH, H3IEIHN
7 13  (QYHKIUOHAIBHBIX HEOPTaHUYEeCKUX 2 1
MaTepHajoB
] Opranuyeckue MaTepUabl B ) |
XUMHYECKUX UCTOUHUKAX TOKa
9 Heoprannueckue MaTepHaIbl B ) 1
XMUMHYECKUX UCTOUYHUKAX TOKa
10 W3rorToBieHue 3neKTpOAHBIX MaTepUasoB ) |
JUIS METAJUT-MOHHBIX OaTapei




[lapameTpbl ~ OLIEHKH  JIEKTPOAHBIX

11 MarepuaioB TS METAJlI-UOHHBIX 2 1
Oarapeit

12 ONeKTpoAHbIe MaTepHaIbl JUIS ) 1
TOIJIMBHBIX JJIEMEHTOB
Kepamuueckue TBep/ible IPOBOIHUKH VIS

13 |TBEpIOTOIUIMBHBIX 3JIEMEHTOB U 2 1
MeTaJJI-HOHHBIX Oarapei

14 Kommnekcer  metamnoB.  Karanuzaropst ) 1
U1l TOIUIMBHBIX 3JIEMEHTOB
Tennenuun pasBuTuS (QYHKIHMOHAIBHBIX

15 HEOPraHUYECKUX u TUOPUIHBIX 2 1
MaTepHaoB

16 ITonmumepsl.  MonekynsapHas ~ Macca. > 2
Mertons! cuHTe3a

17  |PacTBOpHI MOMHMEPOB 2 2

18 MexaHnuka IIOJINMEPOB. ®Da30BbIC ) )
epeXobl

19 [IpoBogumocTh MTOJTUMEPHBIX ) )
MaTepHaoB

20 Mertobt 00paboTKH MOJTUMEPHBIX ) )
MaTepHajoB

21 [lonyuyenue rieHoOK, MeMOpaH, MOKPHITUH 2 2

2 TBepuble MOTUMEPHBIC AIIEKTPOIUTHI IS ) )
MeTaJI-HOHHBIX Oarapei

23 I'eneBrle monuMepHblE 3IEKTPOIUTHI IS ) )
MeTaJlJI-MOHHBIX Oarapei
TBepuple W TeneBble  IMOJUMEpPHBIC

94  |[IEKTPOIHTBI TS TOTLIMBHBIX SJIEMEHTOB ) )
u Ipyrux NIEKTPOXUMHUYECKIX
YCTPOMICTB

25 CTuMyn-4yBCTBUTEIbHBIE  MaTe€pUalIbl. ) )
CeHcopsl

2 Koncrpykuuonnsie MeTaJTNYECKUe ) 2
MaTepHalbl

27 KoHcTpyKLMOHHBIE ~ HEMETaJIIMYECKUe ) )
MaTepHabl
Komnosuunonnsie MOJTUMEPHBIC

)g  |MATepHaLL. VYrnennacTuku. ) )
ApMHpOBaHHBIE MOJIUMEPBHI.
[Ipumenenue

29  |ludposoe marepuanoBeneHne 2 2
TenneHuMn  pa3BUTUS  ITOJUMEPHBIX

30  |pyHKOMOHAIBHBIX M KOHCTPYKIIMOHHBIX 2 2
MaTepHaoB

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Obmas kiaccudpuKanys MaTepraios




Heoprannueckue, opraHudeckue, IOJIMMEpHbIe ¥ TruOpuaHble  Marepuansl. OCHOBHBIE
(U3MKO-XMMUYECKHE CBOMCTBA MaTepUAJIOB, BKJIIOYAsT MEXaHMYECKUE CBOWCTBA, TEPMO- H
XUMHUYECKYK) CTOMKOCTb, IIPOBOJMMOCTb, OITHYECKHE CBOMCTBA, TOKCUYHOCTb. IIpumepsl
MPUMEHEHUH B COBPEMEHHOM MHpE C (POKycOM Ha HIEKTPOXMMHUYECKHE WCTOUYHUKU HHEPTUH,
BKJIIOYasi METaJUI-MOHHbIE OaTapey U TOIIMBHBIE 3JIEMEHTHI

2. Heoprannueckue QyHKIMOHAIBHBIC MAaT€PHUAIIbI

Heoprannueckue marepuansl. OKcuabl, Kepamuka, coiu, Mmetamisl. [Ipumepsl Hanmbonee 4acTto
HCITOJIB3YIOIIUXCS HEOPTaHMYECKUX MAaTepHaloB B DBIEKTPOXMMHUYECKHX HAKOMMUTENSAX JHEPIHHU.
Kpucramnmuueckass pemerka. JledekTsl KpUCTAIUIMUECKOW pPEIMIETKH. METOoAbl  TONy4eHHUs
HEOpPraHMYECKUE MaTepHaIOB

3. MaTepI/IaJ'ILI AJIL TCPMOSJICKTPUICCKUX HpI/IMeHCHI/Iﬁ

OdyHKIIMOHATBHBIE MaTepuaibl. SBineHue TepmodiekrpuuecTBa. DPdekr 3eedeka u apdexr [lenbThe.
Senenne Tepmo/IC. TIpuHIUT AEHCTBHS TEPMOIICKTPUIECKUX JIEMEHTOB. TepMOAIEKTPHUUECKUE
Monynu. KoMMepueckue TepMOdIeKTpUIeCKIe MaTepralibl

4. DneKkTpoHHAs MPOBOAUMOCTD

OyHKLUMOHAIbHbIE MaTepuaibl. [IoHATHE TPOBOAHUK, OIYIPOBOAHUK, TUIEKTPUK. DICKTPOHHAS U
HMOHHAs MPOBOJUMOCTb. TBEPABIC U )KUJIKHE HIEKTPOIIUTEI.

5. NoHHas npoBOAUMOCTh

[IpuHIMD MMIIEIAaHCHOH CIEKTPOCKOIMHU JUIsl OIIpEeesICHUs] IPOBOAUMMOCTH MarepuanoB. M3mepeHnue
DJNEeKTPONIPOBOJHOCTH COEAWHEHHH CO CMELIAaHHOM NpPOBOAMMOCTBIO. OmnpeneneHue YAeIbHOTO
COIIPOTHUBIICHUSL.

6. Heopranmueckue HAaHOYACTHUIIBI

@dyHKIMOHANBHBIE MaTepuaibl. KBaHTOBBIE TOUYKM. YIIEpOAHbIE HAHOYACTHLBL (yJICPEHBI,
HaHOAJIMa3bl, yriepoaHsle HaHOTPpyOku. Komutonnnas crabuinsaocTs. Kitaccudukamnyss HaHOUaCTHIL U
MarepualioB Ha MX OCHOBe. ['mOpuIHBIE OpraHo-HEOpraHW4ecKue Marepuaibl. MeTonasl CHHTe3a
HaHo4acTHll «bottom up» u «top downy.

7. HonyquI/Ie IIJICHOK, M6M6paH, I/IS,Z[CJ'II/Iﬁ nu3 Q)yHKHHOHaHBHBIX HCOPraHUYCCKUX MATCPpUAJIOB

@OyHKIMOHANBHBIE MaTepHraibl. MeToabl 00padOTKH OpraHMYeCKUX, HEOPraHMYECKUX W THOPHITHBIX
marepuainoB. [lomydyeHue IUICHOK, IOKPBITHH W MeMOpaH MeETOJaMH  CIIMHKOATHHIA,
ANIEKTPOPACIIBUICHUS, PACTBOPHBIM TIOJIMBHBIM CIIOCOOOM. M3roToBiieHHE W3MeNUi METOIaMH
¢dopmoBanus. Hanonurorpaduueckrue METOIBI.

8. Oprannyeckre MaTepuaibl B XUMHUECKUX HCTOYHUKAX TOKa

OyHkunoHandbHble Marepuaibl. Kiaccupukanuss HCTOYHMKOB TOKa. MeTai-uoHHbIE Oartapew,
BKITIOYAsl INTUEBBIC U HaTpHUEBbIe. MeTaui-Bo3myHbie 6aTtapen. TOTTMBHBIC DIIEMEHThI. YCTPOHCTBO
METaJUI-MOHHOIO XMMHMUYECKOTO MCTOYHMKA ToKa. [IpoTekaromye XMMHYECKHE peakiyu. TermoBou
pasroH. TpeGoBaHuS K CTOMKOCTH [JIsI MCHOJB3YyeMBIX MarepuanoB. OpraHudeckue Marepualibl.
Kunxue s5mexkTponrThl, B TOM YHCIIE HA OCHOBE OPraHMYeCcKUX KapOOHATOB. MIOHHBIE KUIKOCTH Kak
KOMIIOHEHTOB 3JIEKTPOJIUTOB.

9. HeopraHquCKHe Marepuajibl B XUMUYCCKUX UCTOYHHUKAX TOKa

OYHKIIMOHANIFHBIE ~MaTepHallbl.  JJEKTPOMHBIE Marepuanbl JUIsi METaJUI-MOHHBIX — OaTapei.
Marepuansl il 37EKTpPOAOB. TeopeTHueckass €MKOCTb. METOABl HW3TOTOBIEHHUS 3JIEKTPOIHBIX
MaTepHuasoB.



10. M3rotoBieHue MEKTPOAHBIX MAaTepHAIOB JUIl METAJI-MOHHBIX Oarapeit

Buzb! cBA3yOMMX KOMIOHEHTOB U MX POJIb IIPH U3TOTOBJICHUH JIEKTPOIHOIO Marepuaia.
11. ITapaMeTpsl OLIEHKH MEKTPOAHBIX MAaTEPHAJIOB U METAJUI-MOHHBIX Oarapeit
MeTozb! OLIEHKH KauecTBa MEKTPOAHOTO MaTepHuaa.

12. DnexTponHble MaTepHaIbl ISl TOIUIMBHBIX 3JIEMEHTOB

@dyHKkuMoOHaNbHBIE Marepuanbl. [IpuHIMI neficTBUS TOIUIMBHBIX 3neMeHToB. Kiaccuduxanms
TOIUIMBHBIX D3JEMEHTOB BKIIOUYAs 3JIEMEHTOB-BOJOPOJHO-KHCIOPOIHbBIE TOIUIMBHBIE JJIEMEHTHI,
MHUKpPOOHBIE TOIUIMBHBIE JIEMEHTHI, TBEPIOOKCHUIHbBIE TOIUIMBHBIC 3JI€MEHTHI, [[MHKOBO-BO3AYyIIHBIE
TOITUBHBIE DJIEMEHTBI, MPSIMbIE METAHOJIbHBIEC TOTIMBHBIE JIEMEHTHI. DJIEKTPOIHBIC MaTePHAaIIbl IS
TOTTUBHBIX DJIEMEHTOB C IIPOTOHONPOOBOJSIIEH MOTUMEPHOH MeMOpaHoi

13. Kepamuueckue TBepjable HMPOBOIHHUKH Ul TBEPIOTOIUIMBHBIX JIEMEHTOB M MeETallI-MOHHBIX
Oarapeit

@yHKIMOHATBHBIE MaTepuanbl. OU3NYecKne CBOMCTBAa KepaMHUYeCKHX marepuaioB. Kepammueckue
TBEpJIble MPOBOJHUKH ISl TBEPAOTOIIMBHBIX IEMEHTOB M MeTau-uoHHBIX Oarapeil. NASICON u
aHaJoru4Hbele Marepraibl. OCOOEHHOCTH PabOTHI ¢ KepaMUYECKUMU MeMOpaHaMHu.

14. Komruiekcsl MeTamtoB. Karanuzatops! sl TOIUIMBHBIX 3JIEMEHTOB

q)}’HKLII/IOHaJ'H:HLIe MarcpuaJibl. Kommnekcrsl merannoB. [lorsrue KaTajin3aropa. Teopm{ BaHaH,[[I/IHa.
Hocurenu nis KaTaJn3aTopoB. KaTanmaTopr JJId  TOIUIMBHBIX OJCEMCHTOB. IIJIaAaTUHOBBIC U
HCTJIAaTUHOBBIC I'PYIIIIBI. VenoBus Acrpaaliuy KaTaJnu3aToOpoOB.

15. Tennenuuu pa3BuTHA QYHKIHOHAIBHBIX HEOPIrAaHUYECKUX U TMOPUIHBIX MaTeprajIoB

q)}’HKI_II/IOHaJ'H)HLIe MaTcpUualbl. TCHI[GHLII/II/I Pa3sBUTUA (I)YHKLII/IOHaJ'IBHBIX HCOPTraHUYCCKUX U
I‘I/I6pI/IZ[HBIX MarepuajioB, BKIIOYasd KaK OJJCKTPOXUMHYCCKHUEC HNCTOYHUKH TOKa W TOIUIMBHBIC
OJICMCHTEBI, TaK U APYTUC DJICKTPOXUMUUYCCKUC YCTPOfICTBa, B TOM 4YHCJIC KYMHBIC CTCKJIa», CCHCOPBI U

Ap.

Cemecrtp: 2 (Becennuit)
16. Ilomumepsl. MonekynsipHast macca. MeTonbl cuHTE3a

@ynkuuoHanbHEIe MaTepuaisl. [lomuMepsl. CTpoeHne MOIMMEPOB, BKIIIOUAsi OCHOBHYIO M OOKOBYIO
uenb. Kimaccupukanuss mo npupone (CHHTETHYECKME W OMOMOJIMMEpPHI), MO MPHPOAE OCHOBHON
HNOJMMMEpHON 1enu (KapOoIlenHble M TeTepOLENHbIE), [0 MaKpPOMOJEKYISIPHOW apXUTEKType
(curuTele, NMHEHIHBIE, TpeOHEOOpa3Hble, NPUBUTHIE, ACHAPUMEPH U Op.). MolekyispHas Macca.
[TonsiTne cpemHEuncIOBON W CpenHEBECOBOM MoiekynasipHoW Macchl. [lommaucnepcHocts. CBS3b
MOJIEKYJIIPHO-MACCOBBIX ~ XapaKTEPCTHK CO  CBOMCTBAaMM  NOIUMEPOB. MeToabl  CHHTE3a.
CBoOonHOpauKalibHas MOJMMEPH3aLus ¢ Pa3InuHbIMU METOAAMU HHULMUPOBAHUS (TepMo-, YD- 1
paavanMoHHOE MHULMHPOBAaHUE). MeTonbl CHHTE3a ¢ KOHTPOJIEM MOJICKYJSIPHOM MAacchl: >KUBas U
IICEB/IOKUBAs paJuKaibHas nonumepusanus. [lonukonaencanus.

17. PacTBOpHI MONUMEPOB

@yHKIMOHANbHBIE MaTepuaibl. PacTBOpsl MOMMMEpOB. BS3KOCTH NOIMMEPOB M HX PacTBOPOB.
[Monsarne xopommii, Toxoii u O-pactBoputens. CocTosiHME MOIMMEpa B pacTBope. BrmsHue
[apamMeTpoOB PACTBOPA MOJIMMEpA HA U3IETHS U INIEHKH HA OCHOBE MTOJIMMEPOB.



18. Mexanuka noiaumepoB. Da3oBbie IEPEXOAbI

dyHnkuuoHanbHble MaTepuaisl. [lonarue cermenra Kyna. Temmeparypa I1aBiaeHus, CTEKJIOBaHUSA U
kpuctajumzaund.  Kpucramnmunocts  monumepoB.  CreknooOpa3Hoe, — BA3KOTEKydee U
BBICOKO?JIACTUYHOE COCTOsIHME TonumepoB. Kpusele aedopmanuy MmoauMepoB A pa3IdndHBIX
($a30BBIX cOCTOSIHUINA. PenakcalimoHHbIE POLIECCH B OJIMMEPaXx.

19. IIpoBOIMMOCTE NOIMMEPHBIX MaTEPUATIOB

dyHKuMoHaJIbHBIE MaTepuanbl. Kitaccudukanms nmomumepHsix MarepuanoB. KoMIo3uTel Ha OCHOBE
nonumepos. [IpoBoguMocTs NOIMMEPHBIX MaTepuaioB. IlonuMepsl ¢ J1EKTPOHHON TPOBOAUMOCTHIO,
BKJIIOYAs TOJHMIUPPOJ, MOMUaHWINH, 1oiu(3,4-3TmiieHanokcutuoden). BBenenue mpoBoasmumx
n06aBOK (caka, YIIEpOIHbIC HAHOYACTUIBI M JIP) B TOJUMEPHI Ul MPHIAHUS MM IPOBOISIINX
cBoiicTB. loHHas pOBOIMMOCTE B oaUMepax. [10MManeKTponInThIL.

20. Metoapl 06paboOTKH MOTMMEPHBIX MaTepUAIOB

q)}’HKI_II/IOHaJ'H:HLIe MarcpuaJibl. MGTOI[LI O6pa6OTKI/I MOJIMMCPHBIX MATCPHUAJIOB. q)OpMOBaHI/Ie, JINTHEC,
IKCTPY3Hud, aIAUTHBHBIC TEXHOJIOTUH.

21. Toy4denue miaeHoOK, MEMOPaH, TOKPBITHH
MTUHKOATHHI, 2JIEKTPOPACTIbUICHUE U JIEKTPOCITUHHUHT, TUTOrpapueCKUe METOIbI.
22. TBepaple MOTMMEPHBIE IEKTPOJIUTHI I METAII-NOHHBIX OaTapeil

OyHKUMOHAIbHbIE MaTepuaibl. Meroasl mnonydeHus. IlonauMepHble 3JE€KTPOIMTBI Ha OCHOBE
MOJINATUIICHOKCUAA.

23. I'eneBele MOJIMMCPHBIC JICKTPOJJIUTBI AJII MCTAJUI-MOHHBIX 6aTape171

HamonHeHnue monvMMepHBIX MeMOpaH coisiMH. VIOHHBIE KHIKOCTH KaK KOMIIOHEHTBHI MOJIMMEPHBIX
MeMOpaH.

24. Teepable U TeNeBble IOJUMEPHBIE IEKTPOIMUTHL U TOIUIMBHBIX 3JIEMEHTOB U JAPYIHX
UIEKTPOXUMUYECKUX YCTPOKCTB

TBepaple MW TeNeBbIE MOJMMEPHBIE DIEKTPOJIUTHI A1 TOIUIMBHBIX DJJEMEHTOB M JIPYIHX
JIEKTPOXUMHUYECKUX YCTPOMICTB.

@ynkuuoHanbHele Marepuanbl. CTpyKTypa NeppTOPHUpPOBAaHHBIX CyIb(hOCOACpKAIINX IOJTUMEPOB
Nafion u Aquvion. [TonnbGeH3uMHUIa307B1 ¥ AP. TOIUMEPHI AJIS1 TOIUTUBHBIX 3JIEMEHTOB.

25. CTuMyn-4yBCTBUTENIbHBIE MaTepuaibl. CEeHCOpbI

CTI/IMYJI—‘IYBCTBI/ITGHLHBIG MaTcpUualibl. CeHCOpBI.

(-DYHKI_[I/IOHaJ'ILHLIe Marepualbl. CTI/IMYH-‘IYBCTBI/ITGHBHBIe Marepuajibl Ha OCHOBE IIOJIMMEPHBIX U
FI/16pI/II[HBIX MaTcpualioB. CeHCOpLIZ OINITUYCCKUC, TCMIICPATYPHBIC, CCHCOPHBI 1aBJICHUA. CeHCOpLI JST
OINPCACIICHUS TCIUIOBOI'O pa3roHa B METAJUI-MOHHBIX 6aTape;[x

26. KOHCTpYKIIMOHHBIE METAJITMUYECKUE MaTepHaIIbl
KoHCTpyKIIMOHHBIE METAJUINYECKHUE MaTepHaJIbl.

KoncTpykuuonHele Marepuanbl. MetajuMyeckue Martepuaibl. Meramiel M ciulaBbl. MeToasl
nepepabotku. IIpouHOCTHBIE XapaKTEPUCTUKN U IPUMEHEHNE



27. KOHCTPYKITMOHHBIE HEMETAJITNYECKUE MaTepHalIbl

KoHcTpyKIMOHHBIE HEMETAJUINYECKUE MaTEpUaIIbI.

Konctpykumonnsle marepuansl. Hemerammmueckue marepuansl. ['padurt, kepamuka, HOIHMEPHI.
[IpoyHOCTHBIE XapaKTEPUCTUKH U IPUMEHEHNE.

28. KoMmo3uuoHHBIE TMOJMMEPHBIE Marepuaibl. YIVICIJIACTUKH. APMHUPOBAHHBIC MOJIMMEPHL.
[Ipumenenue

KoMmo3unvonHsle IONMMEpHblE Marepuanbl. YIIEIUIACTUKU. ApPMHMPOBAaHHBIE  IOJIMMEPHI.
[Ipumenenue.

29. lludposoe marepuanoBeeHne

KOHCTPYKL[I/IOHHLIG MaTcpuaJibl. MOI[GJ'II/IpOBaHI/IC CBOﬁCTB, B TOM YHUCJIC HPOYHOCTHBIX CBOICTB.

30. TenaeHUMK PAa3BUTHS NOJIUMEPHBIX (YHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX MaTepUaJIOB

TCH,Z[GHL[I/II/I Pa3BUTUA TOJIMMCPHBIX (bYHKI_II/IOHaJ'ILHBIX 1 KOHCTPYKIITMOHHBIX MAaTCpHaJIOB.

TenpeHIMN pa3BUTHSA MOJUMEPHBIX (PYHKIMOHANBHBIX M KOHCTPYKIMOHHBIX MaTe€pHasoB, BKIIOYAs
KaK DJJEKTPOXMMHYECKHE HMCTOYHHKHM TOKa M TOIUIMBHBIE DJJIEMEHTBI, TaK H ApYyTHe
UIEKTPOXUMUYECKUE YCTPONUCTBA, B TOM UUCJIE KYMHBIE CTEKJIa», CEHCOPBI U JIp.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

YueGHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEANA IPOEKTOPOM, MEJIOBOW MIJIM MapKEPHOM JOCKOH.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jluteparypa Bolaercst Ha 6a30BOH Kadenpe:

1. b. b. lamackun, O. A. Ilerpuit, I. A. Hupnuna. Dnextpoxumusd. — 3-€ U3, UCIp. —
Canxkr-IlerepOypr : Jlans, 2022. — 672 c.

2. Kupees, B. B. Boicokomonekymnspubie coeaunenns. Yacts 1. OO0 «U3garensctBo FOpai» 2017 —
361c - ISBN 978-5-9916-7150-7 (u. 1)

3. Cemuukos, 1O. [1., XKunsnos, C. ®@., & 3aiines, C. /1. (2012). Beenenue B XUMHIO TOIMMEPOB.
W3narenscTBO «AKamemus», 978-5-7695-7071-1

4. Comures, 0. I1., Epmaxos, b. C., & [Tupaiinen, B. FO. (2014). TexHOIOTHST KOHCTPYKITMOHHBIX
MaTepuasoB.

JlononHuTeNbHAS TUTEPATypa
Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. Linden's Handbook of Batteries, 4th Edition. Edited by T.B.Reddy. McGraw-Hill, 2010
2. Becr, A. (1988). Xumus TBepnoro tena. Teopus u npunoxkenus. Yacts 2. M.: Mup.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He nmpexycmotrpens!
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa HAHOMETPOJIOTUHN U HAHOMATepHAaJIOB

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: C.M. Mopo3oBa, KaH]l. XMM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUIIJIMHDBI ((COBpeMeHHLIC q)YHKI_[I/IOHaJILHLIG U KOHCTPYKIIMOHHBIC MAaTCpUaJIbD»

00yJaromuiics JOmKeH:

3HATb:

- OCHOBHBIE BU/IbI (DYHKIIMOHAJIBHBIX U KOHCTPYKIMOHHBIX MaTE€pUaIOB, UCIOIb3YEMBIX IS CO3JaHUS
ANMEKTPOXUMHUUECKUX HAKOMHUTENEH YHEPTruH, X MPEeUMYINECTBA M HEAOCTATKH, (PU3UKO-XMMHUYECKHE

CBOICTBA,

- OCHOBBI TEXHOJIOTHH MOJyYEHUS U 00paboTKN (YHKIIMOHATIBHBIX U KOHCTPYKIIMOHHBIX MAaTepPHAJIOB;

- oco0OeHHOCTH

OKCINUTYyaTallUOHHBIX  XaPaKTCPHUCTHUK (1)YHKL[I/IOH2UH:HBIX U KOHCTPYKIIMOHHBIX

MaTepHraioB B JICKTPOXUMHUYCCKUX HAKOIIUTEIAX SHCPIUHU.

yMeTh:

- mox6uparh Marepuain (KJIacc, COCTaB, XMMHUYECKash MPUPOJA) JUIsl CO3MAaHUS OTACNIBHBIX 3JIEMEHTOB
UIEKTPOXUMUYECKUX HAKOITUTENIEH SHEPTUH;

- OOBACHATH NPUHIMIBI PAOOTHI Pa3NUYHBIX (PYHKIMOHAJIBHBIX MAaTepUalioB, HCIOIb3YEMbIX B
AIIEKTPOXUMHUYECKIX HAKOIIUTEISIX YHEPTUH, BEIOUPATh METO/IBI X XaPaKTEPUCTHKH;

- QHAJIM3UPOBATh PE3YJIbTaThl UCTIBITAHUN (PU3UKO-XMMUYECKUX CBONCTB MaTepualloB;

- aHAJM3UPOBATh HAYYHYIO JIMTEPATYpy C LeNbio BbIOOpa mHpopManmuu o paboTe, MEPCIEeKTUBAX H
XapaKTEPUCTUKAX PA3IUYHBIX MaTepHasioB it XUT;

- TOTOBUTh MaTepHaibl JUIsl 3JIEKTPOXMMHUYECKUX HAKONMUTENEH HHEPrUM, BKIIOYas OSJIEKTPOIHBIE
Marepualibl, MeMOpaHbl Pa3TUUHON PUPOABIL, )KUIKHE IEKTPOIUTHI.

BJIaJeTh:



- OCHOBHBIMH XHUMHYECKUMH U (U3NYECKUMH TEOPUSIMH W KOHIENLUSIMH, ONUCHIBAIOIINMHU
(U3MKO-XMMUYECKHE CBOWCTBA (DYHKUMOHAIBHBIX M KOHCTPYKLHMOHHBIX MaTEpHAJIOB, BKJIIOYAs
IIPOYHOCTHBIE XapaKTEPUCTUKH, 3JIEKTPOHHYIO U HOHHYIO IPOBOAMMOCTb, YCJIOBUS IPUMEHHMOCTH
MaTepHalloB;

- OCHOBHBIMH 3JIEKTPOXMMHUYECKMMHU METOAAMHU XapaKTEPUCTUKU PA3IMYHBIX (YHKIHMOHAIBHBIX WU
KOHCTPYKIIMOHHBIX MaTEPHAIIOB, UCTIOJIB3YEMBIX B JJIEKTPOXUMUYECKNX HAKOIUTEINAX SJHEPTHH;

- HaBbIKAMH K UHTEpIpeTanuu u OOCYKIEHHS pe3yJbTaroB IPOBEIECHHOTO HCCIIeIOBaHMUS,
OCHOBBIBAsACh Ha COBPEMEHHOM JINTEpAType.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
B Havase kaxJ0ro 3aHATHS HPOBOIUTCS KPATKUH OMPOC 10 TeME MPEAbIIYIIEro 3aHATHS.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Bonpocs! k auddepeHnpoBaHHOMY 3a4€Ty B OCEHHEM CEMECTpE:

1. Heopraumueckue marepuanbl. OKcHIbl, KepaMHKa, COJM, MeTayuibl. Kpucrammmueckas pemieTka.
JledeKTsl KprCTalInIecKOi pemeTKu. MeTo bl MOMyYeHHs HEOPTaHUIeCKIEe MaTepHalioB.

2. Marepuansl JUiss TEPMODJIEKTPUUYECKUX MMPUMEHEHHWH. SIBneHue TepModjiekTpuiectBa. ekt
3eebeka u addexr [lensTre.

3. SAenenue TepmoI[C. [IpuHIMT AEHCTBUS TEPMOIIEKTPHUECKUX IEMEHTOB. TepMoseKTpuiecKue
Monynu. Kommepueckue TepMO3IIEKTpUUECKUE MaTepUalbl.

4. TlonsaTue NPOBOJHUK, MOJYIPOBOAHUK, IUAIEKTPUK. OJEKTPOHHAs W HOHHAsA IPOBOJUMOCTD.
TBepabIe M )KUJIKHE JIEKTPOIIUTHL.

5. IIpuHIMD UMIIENAHCHON CIIEKTPOCKOIINH ISl OIIPEACIICHHUS] IPOBOAMMOCTY MarepuaioB. M3Mepenne
3NIEKTPONPOBOAHOCTH COCOUHEHUH €O CMEIIaHHOW mpoBomuMocThlo. OrmpeneneHue  yAaeabHOro
COIIPOTHUBIICHUSL.

6. Heopranuueckne HaHO4acTHIbl. KBaHTOBbIE TOYKH. YIIEpOIHBIC HAHOUYACTHUIIBI: (yIIepeHsl,
HaHOAJIMa3bl, YIIEPOAHbIE HAHOTPYOKH. MeTobl cHTe3a HaHodacTHI «bottom up» u «top downy.

7. KonnoungHas crabunpsHOCTh HaHOUacTull. Knaccudukanus HaHOUACTHUI K MaTeprajioB HA X OCHOBE.
I'nOpuaHbIe OpraHO-HEOPraHNYECKUE MaTepUAIbL.

8. Metoxnsl 00pabOTKM OpPraHW4YEeCKHX, HEOPTaHWYECKHX M THOpPHIHBIX MarepuasioB. V3rotoBineHue
uzgenuii Mmerogamu popmoBanusi. Hanonurorpaduueckue METObL.

9. Meroapl UW3TOTOBJICHUS IUICHOK, TMOKPBHITUM W MeMOpad. IlpuHOumel crnmHKOATHHTA,
3NIEKTPOPACIIBIICHUS, PACTBOPHOTO ITOJUBHOTO CHOCO0A.

10. JXXuakue »IeKTpONUTH Ul METAI-MOHHBIX OaTapeil, B TOM 4YHCJI€ Ha OCHOBE OpPraHHYECKUX
kapOoHaToB. lOHHBIE )KUIKOCTH KaK KOMIIOHEHTOB 3JIEKTPOJIUTOB.

Bompock k 9K3aMeHy B BECEHHEM CEMECTpeE:

1. DOnekrpoaHble Marepuajbl JUIsl METAUI-MOHHBIX Oarapeil. Marepuansl Uit 3IEKTPOIOB.
Teoperuueckas eMKOCTb. MeTObl U3TOTOBIECHHUS IEKTPOIHBIX MaTepUaJIOB.

2. Kepamuueckue TBepiple NPOBOAHMKH JUIS TBEPJAOTOIUIMBHBIX BJIEMEHTOB M MeETaJI-MOHHBIX
Oarapeii. NASICON wu ananoruunble Matepuanbl. OCOOCHHOCTH pabOTHl € KepaMUYECKHMHU
MeMOpaHaMH.

3. Kommuiekcsl metamioB. [lonarue xaranuzaropa. Teopust bananauna. Hocurenu nyist katanu3aropos.
Karanuzatopsl [Uisi TOIUIMBHBIX 53JEMEHTOB: IUIATHHOBBIE M HEIUIATMHOBBIC TPYHIBI. YCIOBHS
Jerpajlaliii KaTajln3aTopoB.

4. Tlonumepsl. CTpocHHE TOJNMMEPOB, BKJIIOYAas OCHOBHYHO W OokoByro Ienb. Kiaccupukamus
noauMepoB. MeToabl OTy4YeHHUs IOTUMEPOB.

5. IlonsiTHe MOJIEKYIISIPHO-MACCOBBIX XapaKTEPUCTHUK MOIMMEPOB, BKIIIOYAs MOJIUAUCIIEPCHOCTb. CBsI3b
MOJIEKYJISIPHO-MAaCCOBBIX XapaKTEPUCTHUK ITOJINMEPOB C UX CBOMCTBaMU.



6. PacTtBoprl monumepoB. Bs3kocTh mOMMMEPOB M MX pacTBOpPOB. IIoHATHE XOpOIIMH, MIOXOH W
0-pactBoputens. CocTosiHME ToNMMepa B pacTBope. BimsHue mapaMeTpoB pacTBopa MoiMMepa Ha
W31V U IIJIEHKH Ha OCHOBE MTOJIMMEPOB.

7. ®azoBbie mnepexonnl. Ilonstme cermenta Kyna. Temmeparypa TutaBneHus, CTEKJIOBaHUA U
KpUCTaJUIA3aLHH. KpucrammusocTs MTOJINMEPOB. CrexnooOpasHoe, BA3KOTEKyYEE )51
BBICOKOJIACTUYHOE COCTOSIHUE IIOJTMMEPOB.

8. MexaHunka MOJMMEpHBIX MaTepraoB. Kpussle nedopmariyiy nonuMepoB Ui pa3iudHbIX (a30BbIX
COCTOsIHUU. PenakcalinoHHBIE TPOLECCHI B TOIMMEPaX.

9. Ilomumepsl € DIEKTPOHHOM  MPOBOAUMOCTBIO, BKJIIOYAs  MOJMIMPPOI, HOJUAHWIHH,
nonu(3,4-3TUICHIMOKCUTHODEH).

10. ITpoBoxsimye KOMIIO3UTHBIC MaTe€puabl HA OCHOBE MOJMMEPOB. Buisl mpoBomsmmx 100aBOK U
METOJIbI BBEJICHUSI.

11. ITonmumepsl ¢ HOHHOW MPOBOAUMOCTBIO. IlommaneKkTponuTel. XUMHUYECKasl CTPYKTypa U METOJBI
HOJIyYEHHUS.

12. Metoasl 0OpabOTKHM IMOJIMMEpPHBIX MarepuanoB. DopMoBaHHE, JUTHE, SKCTPY3Hs, aJAUTHBHBIC
TEXHOJIOTUH, CIUHKOATUHI, 3JIEKTPOPACIIBUICHUE U 3JIEKTPOCHUHHUHT, JINTOrpaduiecKre METOIbI.

13. MeTonb! onyyeHue MOJMMEPHBIX IIJICHOK U MEMOpaH.

14. Teepmple W reieBble MNOJMMEPHBIE OJIEKTPOIMTHI JUIA METAJUI-MOHHBIX Oarapeil. Mertonsl
nosy4yeHus. IlonuMepHbIe 31€KTPOIUTHI HA OCHOBE [TOJU3TUICHOKCHUIA.

15. Tonumeps! At co3naHusi MeMOpaH JUIsl TOIUIMBHBIX 3JeMeHTOB. CTpyKTypa nep(TopupOBaHHBIX
cynbhoconepxkanux monumepoB Nafion u Aquvion. ITonmnOGeH3MMUAA30MBI W Jp. MOTUMEPHI JIJIS
TOIUIMBHBIX 3JIEMEHTOB.

16. Metaiel U cIlaBbl Kak KOHCTPYKLHMOHHBIE Marepuaibl. Meroasl nepepadorku. [IpouHocTHbie
XapaKTEpUCTUKU U IIPUMEHEHUE.

17. Hemerammnueckue matepuansl. [ padut, kepamMuka, moJuMepsl Kak KOHCTPYKIIMOHHBIE MaTepUaIbl.
[IpoyHOCTHBIE XapaKTEPUCTUKH U IPUMEHEHNE.

18. KoMmnoO3MIMOHHBIE TOJIMMEPHBIE MaTepuajbl. YIIEIUIACTUKH. ApPMHUPOBAaHHBIE IOJIUMEPBI.
[Ipumenenue.

19. lludpoBoe maTepuanoenenne. MonenupoBaHue CBONCTB, B TOM YUCIIE TIPOYHOCTHBIX CBOMCTB.

20. TenpeHuuu pa3BUTHS MOJUMEPHBIX (YHKUMOHANBHBIX W KOHCTPYKUIMOHHBIX MAaTepUaoB,
BKJIIOYasl KakK JJIEKTPOXUMHUYECKHE MCTOYHMKM TOKAa U TOIUIMBHBIE JJIEMEHTBI, TaK W Jpyrue
UIEKTPOXUMUYECKHE YCTPOICTBA, B TOM YHMCIIE «YMHBIE CTEKJIA», CEHCOPHI U JIp.

JlonomHUTEIbHBIE BOIPOCHI:

1. Ha pucyHke mpencraBieHa peHTTEHOrpaMMa KPUCTAUTMUECKOTO MOJMMEpPa, MOIMITUICHOKCHAA, U
KpUCTaJUIMYeCKoro Heopranmdeckoro okcuna, LiCoO2. CooTHecuTe pEHTTEHOIpaMMBbl OOBSICHUTE
CBOM BBIOOP.

2. Ha pucyHke TpenCTaBICHbl [JaHHBIE M3MEPEHUS MOJIEKYJIIPHO-MACCOBBIX XapaKTEPCTUK
nepTopupoBaHHOTO CYALPOMOHHOTO IMoIUMepa co CTpykTypoil Nafion u3 AByX pasHBIX MapTUH.
BynyT nm OTIMuaThCs NPOYHOCTHBIE XAPAKTEPUCTHKM IUICHOK, IMOMYYEHHBIX W3 Pa3HBIX MapTHH
nonumepa? [louemy?

3. llpeanoxure Marepuai ¢ BBICOKOW HOHHOW MPOBOAMMOCTBIO M TEPMHUUECKOM cToHKOCTHIO 10 3000C.
4. Onumute pa3aTuure B MOHHOM MPOBOJUMOCTH AJISi HOHHOW XKHUIKOCTH, TIOJTMMEPHOTO JIEKTPOJIUTA U
TBEPIOM COJIN.

5. OueHuTe NpPEeUMYINECTBA M HEJOCTaTKH YIICIUIACTUKOB I10 CPAaBHEHHIO C METATIMYECKUMHU
MarepHragaMH.

[IpumMepsl 3K3aMEHIMOHHBIX OUIIETOB.

[Ipumep 1:

1. Kepamuueckue Marepuansl. Omnpepenenne u meroasl noiydenus. Crpykrypa NASICON u
00BsICHEHNE NOHHOHN NMPOBOANMOCTH.

2. Ilpennoxxure marepuai, KOTOPbI Obl MOT' MCIIOJIB30BAaThCS Ul CO3AaHUsl OMIOJIIPHBIX IJIACTHH B
TOIJTUBHOM DJIEMEHTE C MPOTOHMPOBOASAIICH moIvMepHOH MeMOpaHnoi. [lepeuncnure Kputepuu
BbIOOpA B COOTBETCTBHUH C IKCILTYaTAllMOHHBIMH XapaKTePUCTUKAMHU.

[Ipumep 2:



1. TlpuBeanuTe mpuUMep NOIMMEPHBIX MAaTepHaIOB (MOXHO KOMIIO3UTHBIX), OONAalonIMX HOHHOMN
MPOBOJUMOCTBIO 1 OOBSICHUTE B3aUMOCBSI3b XUMHUUECKOU CTPYKTYPOH U TPOBOAUMOCTBIO.

2. Hepe‘lI/ICJ'H/ITe MCTOJBI IMOJTYYCHHA IIJICHOK, MeM6paH u HOKpBITI/II\/'I.

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCS ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE IPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Oumenka omMYHO 9 OamwIioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE PU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HPUHATHIX PELLICHAMN.
Ouenka ommyHO 8§ OamwioB - BBICTaBISETCS CTYACHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHu.
Ouenka Xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJYYCHHbIC 3HAHUS Ha NPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
OtueHka Xopoto 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTh IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJlbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBLHO 3 0Oajula - BBICTAaBISETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeOBAaTENbHOCTH B H3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMi yueOHOU MPOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBJIECTBOPUTENHHO 2 Oajula - BBHICTABIAETCS CTyACHTY, KOTOPBIA HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COJEp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJI30BaTh IOJyYCHHBIEC 3HAHHS NPH PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

B ocennem cemectpe npenycMotper auddepeHnnpoBaHHbIN 3a4eT (YCTHBIH, KOTOPBIH MPOBOJAUTCS 110
BOIIpOCaM MporpaMMbl (B OumiieTe [Ba TeOpeTHdYecKuX Bompoca). Ompoc mo Ouiery He MOXeT
npeBbIiaTh 40 MUHYT, Ha TIOJTOTOBKY BhIJENsAeTCS HEe Oonee 30 MUHYT.

B BeceHHeM cemecTpe TpPEAyCMOTPEH YCTHBIA S5K3aMEH, MPOBOAMMBIA 1o Owuieram. B
9K3aMEHAIIMOHHOM Omiere JBa Borpoca. Onpoc nmo O6miery He AOJDKeH nmpeBblmars 40 MUHYT, BpeMs
HAa MOATOTOBKY y OTBeTy He Oonee 40 MUHYT.



