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AHHOTANMA

Kypc "OcCHOBBI KOHCTPpYHpOBaHHS W MOICIHUPOBAHUS DICKTPOXUMUYSCKUX HWCTOYHUKOB dSHEpruu"
npeaycMarpuBaet (OpPMHUPOBAHUE Y OOYUAIOIIUXCS CIICIIUAIN3UPOBAHHBIX MPECTABICHUA O TEOPETHYECKUX
U 3KCIIEPUMEHTAIBHBIX aCMEKTaX YCTPOMCTBA COBPEMEHHBIX XMMHUYECKUX UCTOYHUKOB TOKA: JIUTHUIA-MOHHBIX
AaKKyMYJISITOPOB, TOIIMBHBIX 3JEMEHTOB C MNPOTOHOOMEHHOW MeMOpaHoi M cymnepkoHuecatopoB. Kypc
OXBAaThIBAET MAaTEPHUAIIOBETYECKUE OCHOBBI KOMIIOHEHTOB XHMHUYECKHUX HCTOYHUKOB TOKA: 3JIEKTPOAOB HU
ANEeKTpoNuTOB. M3yueHne B3auMOCBSA3H MEKIY CBONCTBAMH HCIIONIb3YEMbIX MaTepHajIoB U XapaKTePUCTHKaAMHU
XUMUYECKUX UCTOYHUKOB TOKA, PACCMOTPEHHE METOAOB CO3/IaHUSI U UCCICAOBAHUS PA3TUYHBIX XUMUYECKHUX
HMCTOYHUKOB TOKA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAKOMJICHHE CTYIEHTOB C OCHOBHBIMH MNPHHLUUINAMH (YHKUMOHHPOBAHHUS TIPOTOHOOOMEHHBIX
ToruuBHBIX AeMeHToB (IIOMTD), a Takke HEpreTHYeCKUX YCTAaHOBOK Ha MX OCHOBE M aBTOHOMHBIX
SHEPreTUYECKUX CHCTEM.

33]13‘[1/[ JAUCHUIIINHBI

- QopmupoBanue 0a30BBIX 3HAHWN W TPEACTABICHUN O paboTe MPOTOHOOOMEHHBIX TOTUTUBHBIX
AIIEMEHTOB, MOCTPOCHUH CHCTEM KOHTPOJIS, YIIPABICHUS M 3aIIUTHI, a TAK)KE CO3JaHUE HAa X OCHOBE
JHEPreTHYECKUX YCTAHOBOK ¥ aBTOHOMHBIX CHCTEM aBTOHOMHOM YHEPreTHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTATH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYecKue MOAEIM Ul OIMCAHUS H3ydaeMbIX
W3yYaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




YMETb:

- Bua BAX uneansupix [IOMTD u ee u3meHeHue NpU yueTe BHYTPEHHETO CONTPOTUBICHHUS;

- BHYTPEHHSISI CTPYKTYpa TBEPIOOKCHAHOTO TOIUIMBHOTO JIEMEHTA,

- OCHOBHBIE AJIEKTPOXUMHUYECKHE MPOIECCHI, CITocoOCTBYyIoMHME ToTepsiM [IOMTI;

- CTPYKTypa BHyTpeHHero compoTusieHuss [IOMTD;

- METOJIbI HCCTIEIOBAHUS U aHAJIM3a CTPYKTYpPBI BHyTpeHHero conportuieHus [IOMTO;

- CTaOWJIBHOCTH JJIEKTPOXUMHYECKHX xapakTtepucTuk [IOMTD u B3aumocBa3b ¢ (a3oBbIMH U
MUKPOCTPYKTYypHBbIMHU n3MeHeHus MU [IOMTO;

- THIl PACIpENeCHUs] HMOHHOTO M 3JIEKTPOHHOTO TOKOB B IOPUCTOM 3JIEKTPOJE, MapaMmeTphl,
OIIPEACISIONINE CONPOTUBICHUE TOPUCTOTO JJIEKTPOAa, BUA roxporpada HMIIEAaHCa ITOPUCTOTO
3NIEKTPOAA;

- IOHSTHE XUMUYECKON EMKOCTU U EMKOCTHU JABOMHOIO 3apsKEHHOIO CII0s;

- COBPEMEHHOE COCTOSIHUE OOJIACTH HAayKH, MOCBSIICHHONW pa3paboTke (PyHKIHMOHAIBHBIX MaTepruajIoB
JUIS MX MCIOJIL30BAaHMS B KauecTBe KoMHoHeHTOB [IOMTD;

- ocHoBHble Meroabl HccaenoBanus [IOMTD, osnexkTpomHBIX NpoHeccOB M (PyHKIHMOHAIBHBIX
MaTepHalioB;

- OCHOBHBIE MeToAbl wuccienoBanusi marepuanoB IIOMTD ¢ wucmons30BaHHEM PAacTPOBBIX H
IIPOCBEUHBAIOLINX 3IEKTPOHHBIX MUKPOCKOIIOB;

- KJIaccu(uKanys MeMOPaHHO-3JIEKTPOAHBIX Y3JIOB 110 TEOMETPUHU U OIIOPHOMY 3JIEMEHTY;

- OCHOBHBIE CIIOCOOBI M3TOTOBJIEHHSI KOHCTPYKTUBHBIX 31eMeHTOB [IOMTD, 00sacTh MX NMpUMEHEHUS U
XapaKTEPUCTHKH MTOJyYaeMbIX CIIOEB;

- OCHOBHBIEC TEXHUYECKHE MTPOOIEMBI, KOTOPBIE IPEACTOUT PEUIUTh pH pa3padboTke cteka [IOMTD;

- o0nacTe NpPUMEHEHHS KOMIBIOTEpHOro MopenupoBanus aias 3agad [IOMTO, ocHOBHbIE MeTOAbI
MOZIEIMPOBAHUS M IPUHIIMIIBI BBIOOPA TOTO MJIM HHOTO METO/1a;

- cxeMbl cHaOxeHus O6atapeu [IOMTD TOIIIMBOM U BO3IYXOM;

- xapakTtep 3aBucumocty npenensHoro KIIJ[ cuctemsl OT MOIHOCTH IIPU MOCTOSHHOM K03 duineHTe
WCIIOJIb30BAHUS TOILIUBA,

- CYLIHOCTb ¥ 3aKOHOMEPHOCTH COBPEMEHHOI'O F€TEPOr€HHOTO KaTaju3a;

- 3aKOHOMEPHOCTH BJIMSIHUSI CBOWCTB PEarcHTOB M MPOIYKTOB PEAKLMHM HAa COCTOSHHE TeTEPOr€HHBIX
KaTaJIn3aToOpOB B IIPOLIECCE IKCILTyaTalluH.

- KPUTHYECKH aHaJU3UPOBaTh MHPOPMALIMIO O pa3paboTkax B 00IACTH TBEPAOOKCHUAHBIX TOILIMBHBIX
3JIEMEHTOB;

- paccuurtars DJ{C TOMIMBHOTO 3I€MEHTA MPH 3a1aHHBIX YCIOBUSIX;

- paccuMTaTh HaIpsHKEHUE Ha HIEAJbHOM TOIUIMBHOM 3JIEMEHTE IpU 3a/JlaHHOM TOKE M BHEIIHUX
YCIIOBUSIX;

- TpOBECTH aHaIM3 CTPYKTYpbl BHYTpeHHero comporuBieHusi [IOMTD mo  Habopy
JKCIIEPUMEHTAJILHBIX JAHHBIX;

- COIIOCTAaBUTb JIaHHBIE IIEKTPOXUMUYECKUX HMCCIENOBAHUM, IIOTYUYEHHbIE NPU Pa3IMYHbIX PEXKUMAX
pabotel [IOMTD, u onpenenuts Ha KX OCHOBE Ipoliecc, orpaHuunBatouuii 3¢ pexrusHocts [IOMTI;

- HMHTEpPIPETUPOBATh CIEKTPbl MMIIEAAHCA 3JIEKTPOJOB U OIPEAESATh HAa WX OCHOBE HAIIPABICHMS
ONITUMH3ALMH HJIIEKTPOIOB;

- IPOTHO3UPOBATh MOBEACHNE (PUZUKO-XUMHUYECKUX CBOMCTB MaTepHajoB B YCIOBUSAX M3TOTOBICHHS U
skcrutyataiuu [IOMTD;

- KPUTHYECKHU MPOAaHAIU3NPOBATh JUTEpaTypHbIe NaHHble MO HcHbITaHusAIM Moxenedt [IOMTO na
HETPaJULHUOHHBIX Marepuasax;

- onucath OCHOBHBIE MeToabl nccienoanust [IOMTD, aneKTpoaHbIX MPOLEcCOB U (HYHKIIMOHATBHBIX
MaTepHalioB;

- OmHcaTh OCHOBHBIE MeTOnbl aHamu3a MarepuaioB [IOMTO ¢ moMouIpl0 CKaHHPYIOMIETO H
MPOCBEUMBAIOLIETO HJIEKTPOHHBIX MUKPOCKOIIOB, OIIMCATh OCHOBHBIE Y3Jbl 1 pab0Ty JETEKTOPOB;

- paccuutats BAX Henneansusix [IOMTD ¢ nuHETHBIM OMUYECKUM COMTPOTHUBICHUEM;

- BBIOpaTh MOZENb pelieHus npolieM, BOZHUKaoIX npu pazpadorke [IOMTD;

- paccumTaTh MpenesbHyl0 3()(EeKTUBHOCTh CHCTEMBI Al 33JaHHOTO TOIUIMBA M YCJOBUI PabOThHI
6arapen [IOMTD;

- pa3duparbCsi B OCHOBHBIX THIAaX KAaTAINTHYECKHX CHCTEM, MMEIOIIMX OOJbIIOe 3HAuUCHHE IS
TOIJTUBHBIX JIEMEHTOB;

- IPUMEHATh OCHOBHBIC 3aKOHBI XUMHUH IJISI OOCYXKICHHS CBOHCTB M XapaKTEPUCTHUK I'€TEPOTeHHBIX
KaTaJINTUYECKUX CHCTEM.

BJIAJIETh:



- TEOPETHUYECKUE 3HAHUS COBPEMEHHOT0 ypoBHS pazutusi [IOMTI;

- METOIbl MHTEpIpETaluy AAHHBIX, IOJYYEHHBIX 3JIEKTPOXUMHUYECKHUMU METOJAaMHU HCCIIECAOBaHUS
[IOMTD;

- METOJOJIOTUs COBPEMEHHBIX METONOB MCCICIOBAHUSA BHYTPEHHEH CTPYKTYpbl COIPOTHBICHUS
[IOMTD;

- TEOpeTHYECKHE 3HAHMs, HEOOXOAWMBbIE Ul IPOTHO3MPOBAHMS BO3MOKHOCTH HCIIOJIb30BAHUSA
Pa3IMYHBIX TPYINI COSAUHEHUH B KadecTBe KoMoHneHToB [IOMTD;

- ofmiee mpencrapieHrHe 00 OCHOBHOM HaOoOpe MOIXOJ0B M METoJoB wuccienoBanus [TOMTD,
3NIEKTPOAHBIX MPOLIECCOB B HUX, & TAKKe (PYHKLUMOHAJILHBIX MaTepHaJiOB;

- 3HaHWE NPUHIUIOB PabOTHl MUKPOCKOIOB, HCIOJB3YyEeMBIX MpH aHanu3e Marepuano [TOMTD
(CKaHMPYIOLIMIA ¥ IPOCBEYUBAIOIINI SIEKTPOHHBIN );

- TEOPETUUYECKUE 3HAHUSI OCHOBHBIX METOJOB U3TOTOBJIEHUSI KOHCTPYKTUBHBIX 351eMeHToB [IOMTO;

- METOZBI OTHOMEPHOT'O MOJIEIIMPOBAHUS JIEKTPoA0B Ha ypoBHEe [IOMTD;

- OCHOBHbI€ [TPUHLIUIIBI METOMKU COCTABJICHUSI KOMIIbIOTEPHON MOAEIH;

- OCHOBHBIE MTOJXOABI K TPOeKTHpOoBaHUIo cTekoB [IOMTD;

- CUCTEMa 3HaHWUH O T€TEPOreHHOM KaTaJli3e U MEXaHu3MaX, JISKAIIUX B OCHOBE peaKLUil KOHBEPCUH
TOILJIMBA B BOIOPOJCOACPIKAILMIA T'a3 IS TOIUIMBHBIX JIEMEHTOB;

- HaBBIKM aHAJIM3a METOJOJIOTUYECKUX MPOoOeM, BOZHUKAIONINX MIPU PEIICHUH HAay4YHO-IPAKTHYECKUX
3a[a4, B TOM YHCJIE€ B MEKIUCIUIUIMHAPHBIX 00IaCTsIX.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
TormBHBIE SIIEMEHTHl C TIOJUMEPHBIM
1 anekrpomurom  ([IOMTD) w  mx 2 2
PUMEHEHHE
2 Tepmonunamuka [IOMTO 2 2
Membpanbl s [IOMTD, ocobenHocTn
3 paboter [IOMTD B 3aBUCHMOCTH OT THIIA 2 2
MeMOpaHbI
4 Tommmso mist IIOMTD 2 2
5 CTpyKTypa BHYTPEHHETO CONPOTUBIICHHS ) )
I[TOMTD
6 DNeKTpoasl M AIEKTPOIHBIC MaTepHabl ) 3
g ITIOMTD
7 @OyHKIMOHATBHBIE KOMITOHEHTHI [IOMTO 2 3
] Oco6eHHOCTH ra30TpaHCopTa U BOIHOTO ) 3
MeHemkmenTa B [IOMTO
9 Metoast uccnenosanus [IOMTO 2 3
10  |Herpamauus komnonento [IOMTD 2 3
[IpakTnueckas peanuzanus
11 MeMOpaHHO-3JIEKTPOIHBIX cO0OpoK 2 3
I[TOMTD
Opnnomeprast monens [IOMTD u crekor
12 [[IOMTD. [Ilpaktuyeckas peamu3anus 2 3
crexoB [IOMTD
13 [Ipumenenue KOMIIBFOTEPHOT'O ) 3
MoneIrpoBaHus K 3agadam [IOMTO
14 Unterpaunss  crexkoB  [IOMTD B ) 3
9HEPrOyCTaHOBKH




15 MopnenupoBaHue 3HEPrOyCTaHOBOK Ha ) 3
ocaose [IOMTD
CyTiepKOHIEHCATOPEI (MOHHCTOPBI),

|6 |MTHEBBIC AKKyMYJATOPbI, TOIMIMBHbIC 3 5
3JIEMEHTHI. YCTPOMCTBO M 0COOEHHOCTHU
KOHCTPYKLUH

17 Tumsl  SNEKTPOIMTOB U OCOOEHHOCTH 4 5
paboThI ¢ HUMU
ONeKTpoAHbIe MaTepHaIbl JUIS
CYIIEpKOH/ICHCATOPOB, JIMTHEBBIX

18 AKKyMYJISTOPOB u TOILIMBHBIX 4 5
aneMeHTOB. OCOOEHHOCTH U CIIOCOOBI
MOy YEHHS
Mertonsl HMcclenoBaHUNA XapaKTEPUCTHK

19  |cymepkoHIOEHCATOPOB, JUTUEBBIX 4 5
AKKyMYJISITOPOB M TOTUTMBHBIX3JIEMEHTOB

Wroro yacos 45 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. ToruBHBIE 2IEMEHTHI C TOMUMEPHBIM ieKkTposuToM (ITIOMTD) u ux npumMmeHeHne

Kak pa6oraror [IOMTD. Tuns! TOIUIMBHBIX 3JIEMEHTOB C MEMOPAHO 13 MOJIMMEPHOTO JIEKTPOJINTA.
OcCHOBHBIE TNPEUMYIECTBA M HENOCTAaTKU pa3IMYHbIX THUIIOB TOIUIMBHBIX 3JIeMEHTOB. llpuHiun
paboThl TOIUIMBHBIX 3JIEMEHTOB C HOJIMMEPHBIM JIEKTPOJIIMTOM, IpUHIUNHAIbHas cxema. OCHOBHbBIE
[IPEUMYILECTBAa U HENOCTAaTKU TEXHOJIOTMU IIO CPABHEHUIO C APYTMMM TEXHOJIOTUSIMH I1OJIy4EHUS
JNIEKTPUYECKOW M TEIUIOBOM SHEPrHMHM W3 IEPBHYHBIX HMCTOYHMKOB SHEPruM (ToruimBa). Mecto
[IOMTD cpenu apyrux TexHoOJOTHH TeHepanuu. OJUHOYHBIE MEMOpPaHHO-3ICKTPOIHBIE COOPKH
[HOMTD, nakets! [IOMT3 (cOopku, O10KHM), SMEKTPOCTAHIIHH.

PBIHOK TOIJIMBHBIX 3JIEMEHTOB B pa3pe3e pa3HbIX PErHOHOB MUPA, TUIIOBBIE TUAa30Hbl MOIIHOCTEH,
THUIOBBIE 001aCTH IPUMEHEHUS.

[TpakTHyeckuii ypok 1o oOLIMM NMPHUHIUIIAM TOIUIMBHBIX JIEMEHTOB C IMOJUMEPHBIM 3JIEKTPOIUTOM,
HUIIaM X IPUMEHEHHUS.

2. Tepmonunamuka [IOMTO

[epBblit 3aK0H TEPMOAMHAMUKY B citydae oOpatumoi anekTpoxumudeckoid peakiun. KI1/] npomecca
BBIpa0OTKM  DJICKTPOPHEPrMM Ha  TOIUIMBHOM  3sieMeHTe. Kos(hQuIHMEeHT  HUCIoIb30BaHUs
toruBa/okucutenst. CBsa3b DJIC  oOpaTUMON INEKTPOXMMHUYECKON peakiuu ¢ H3MEHEHHEM
TEpMOIMHAMUYECKUX MOTeHInanoB. YpasHenue Hepucra. OJIC obpatumoii peakunn oxucienus: H2
n CH3OH B 3aBucumMocTH OT TeMIleparypbl M [aBieHHs. Bonbpr-amiepHas XapakTepHCTHKa
UCaTbHOTO TOIUIMBHOTO 3JIEMEHTA.

[Ipaxruyeckuii ypok no tepmoaunamuke [IOMTO.
3. Memb6pansr qiist [IIOMTO, ocobennoctu padotsl [IOMTD B 3aBUCHMOCTH OT THIIA MEMOpPAHBI

Kunxue, xkepamuueckre, MONUMEPHbIE M KOMIIO3WIMOHHBIC JJIEKTPOJIUTHI, KaTHOHOOOMEHHBIE H
aHMOHOOOMEHHbIE MeMOpaHbl Ul HU3KOTEMIICpaTypHBIX TOIUIMBHBIX 3JIEMEHTOB. Bo3MokHOCTH
WCIOJIBb30BaHUSl PA3IMYHBIX THUIOB BJIEKTPOJIMTOB B TOIUIMBHBIX SJIEMEHTaX. BimsiHue CBOMCTB
anekTponuToB Ha xapakrepuctuku [TIOMTD. OcobenHoctu padore [IOMTD B 3aBUCHMOCTH OT
TUIAa MEMOpaHBI: TOIUIMBA U YCIOBUH paboTHI.

[IpakTryeckoe 3aHsATHE IO BIMAHUIO THIIAa MeMOpaHbl Ha cBoiicTBa [IOMTO.



4. Tormmuso mwra [IOMTD

B TOIIMBHBIX 37eMEHTax ¢ MEeMOpaHON M3 IOJIMMEPHOIO 3JIEKTPOJIMTAa MOTYT HCIIOIb30BaThCS
pasnuuHble BUAbI TomuBa. Bomopon, meranon u apyrue tomnuBa it [IOMTO: ocobeHHoctu
MPOTEKaHUs IEKTPOXUMHUYECKUX pPeaKIuid M (PU3NKO-XUMHYECKHX IPOIECCOB B 3aBUCHUMOCTH OT
BHJAa TOIUIMBA M THUMA BJIEKTPOJIUTA. THIIBI KaTalu3aTOpOB IJIsl OKUCICHHUS Pa3lIW4YHBIX BUAOB
TOILIUBA.

[IpakTuueckuii ypox 1o pa3iandHbIM BuAaM Torunea g [IOMTO.
5. CtpykTypa BHyTpeHHero conpoTuBienus [IOMTO

OddexkruBHocts paborer [IOMTD HampsiMylo 3aBUCHMT OT BEIMYMHBI €r0 BHYTPEHHETO
compoTuBieHus. TpeboBanue OecriepeOOWHON TUTENLHOW Pa0OThI YHEPTOYCTAHOBKHM HAa OCHOBE
[IOMTD npuBOIMT K AONOJHHUTEIBHOMY TpeOoBaHHIO cTabuibHOCTH xapakTepucTuk [IOMTDO Bo
BpemeHu. OauHouHas siueiika coBpeMmenHoro [IOMTD npeacrasiser coboit MHOTOCHONHHBIH (7-10
CJIOEB) CJIOKHBIN TAKET, KaXIbli M3 KOHCTPYKTUBHBIX 3JIEMEHTOB KOTOPOTO BHOCHT CBOW BKJaJ B
obmiee  BHyTpeHHee  comporuBieHue. OcHoBHble morepu B [IOMTD  cBszanbl ¢
OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIMH PEAKIHSIMH.

Jlexunu mo crpykrype BHyTpeHHero conporusieHus [IOMTD conepkar cienyromye TeMaTndeckre
onoku: crpykrypa TOTD wu oCHOBHble (QYHKUIMM KOHCTPYKTHBHBIX dieMeHToB I[IOMTD;
ANMEKTPOXUMHUUECKUE MPOIECCHI, IPOTEKAIONINE B OTAEIBHBIX CTPYKTYpHBIX dnemenTax [IOMTO, u
uX BKJIaJ] B oOuiee BHyTpeHHee corpoTtusieHrne [IOMTD; noaxonsl 1 METOABI aHaIN3a CTPYKTYPHI
BHyTpeHHero conpotuBieaus [IOMTD; crabuwibHOCTh BHYTpeHHEro comnportuBieHus [IOMTD u
OCHOBHBIE (haKTOPBI, BIUSIOMINE Ha CTAOMIBHOCTh XapaKTEPUCTHUK.

[IpakTuyeckuil ypok o CTpyKType BHyTpeHHero conporusierus [IOMTD.
6. DnexTpoab! U AeKTpoaHble Marepuaisl At [IOMTO

Tumnel snexrponos it [IOMTD. BnusiHue marepuanoB KaTraiu3aTopoB HAa MEXaHU3M M KHHETHKY
ANMEKTPOXUMHUUECKUX DPEaKLUi, MpoTeKaromux Ha 3nekTpogax. OcoOeHHOCTH YCIOBHH pPabOTHI
anektponoB [IOMTD. TpeGoBanus K PU3NKO-XUMHUYECKAM CBOWCTBAM: MOPUCTOCTh, THAPOPOOHBIE
U TUApOGUIbHBIE CBOWCTBA, XUMUYECKas M AEKTPOXUMHUYECKasi CTAONIbHOCTB.

[IpakTudeckoe 3aHATHE IO IEKTPOAAM U EKTPOIHBIM MaTepuaiam ais [IOMTD.
7. @yHKIIMOHANbHBIE KOMIIOHEHTHI [IOMTO

OcHoBHble  TpeOOBaHMA K  MarepuajJaM M KOMIOHEHTaM:  DJEKTPOJIUT,  3JIEKTPOJBI,
razogudy3uoHHbIe  cJOM, OWIONSPHBIE IUJIACTUHBL. ODJEKTPOHHAsA, WOHHAs, CyMMapHas
[IPOBOJUMOCTb  KOMIIOHEHTOB.  OJIEKTPOXMMHUYECKas IOJspuU3alus, €€ BUbl, [PUYUHBI
BO3HHKHOBEHHMSI, METOABI HM3MepeHus. BimsHue mnapamerpoB kommnoHeHTOoB Ha KIIJI, ynenbHyro
MOILHOCTb U YCTOHYHUBOCTb.

[pakTuyeckuii ypok no ¢GpyHKIHOHAIBHBIM Marepuaiam [IOMTD.
8. OcobeHHOCTH Ta30TpaHCTIOPTa U BOAHOTO MeHekMeHTa B [IOMTHD

l'azoTpaHciopT ¥ BOAHBIN MEHEIKMEHT— OfIHA W3 KIFOUYEBBIX OCOOCHHOCTEW A(PPEKTHBHON pabOTHI
[TOMTD. TormIMBO 1 OKUCIHUTENb JOJKHBI OBITh 3()()EKTHBHO MOABEICHBI K JJIEKTPOKATAIN3ATOPY, &
MPOIYKTHI PEAKIIMU JIOJKHBI OBITh 3PPEKTHBHO yaieHbl. DPPEKTHBHOCT 3TUX MPOILIECCOB 3aBUCHUT
OT OPUCTOCTH IEKTPO/A, CBOWCTB Ta30u(py3HOHHBIX CIIOEB U OUITONSPHBIX IUIACTUH H MOJICH UX
TEYCHMUSL.

[IpakTuueckoe 3aHATHE TTO TPAHCIIOPTY Ta3a U BOAHOMY xo3stiicTBy [IOMTD.

9. Metoxas! uccinenosanusg [IIOMTD



OcCHOBHBIE METOJBl HCCIIEOBAHUS TBEPAOOKCHIHBIX TOIUIMBHBIX 3JeMeHTOB. MccienoBanue
BOJIBT-aMIIEPHBIX U MOIIHOCTHBIX XapakrepucTuk. ViMnenancHas ciekrpockonus. Paznuunsie BUbI
BOJIFTAMETPUUYECKUX METOOB M JPYTue NEKTPOXUMUYECKUE METOAbl. MUKPOCKOIINYECKHE METOAbI
nccienoBanusi. OCHOBHBIE METONbl HCCIENOBAHHS AIEKTPOAHBIX TpoueccoB B [IOMTO.
UccnenoBanne mnonsipuzaunu 35eKTponoB. Usydenue 3()(HEKTUBHOCTH 3IEKTPOKATAIU3AaTOPOB U
MEXaHUKU peakuuid. ['a30Bplil KpOCCOBEP U BOJHOE XO3IUCTBO.

[IpakTuueckoe 3angarue mo meronam ucciuenopanus [IOMTD.
10. erpanauusa kommnoneHToB [IOMTO

OCHOBHBIC TPUYUHBI JIETPAJAlliMl TOIUIMBHBIX JJIEMEHTOB C IIOJMMEPHBIM AJIEKTPOIUTOM.
Jlerpaganusi SIEKTPOKATATMTUYECKUX MAaTepUAliOB: CHIDKCHHE A(PQPEKTUBHOCTH KaTajau3aropa,
OKHCIICHUE HOCHTEIISl KaTaju3aropa, Jerpajalys KaTaauTHdeckoro cios. Jlerpaganust MeMOpaHsl.
Jlerpaganust ~ OWIONSAPHBIX ~ TUIACTHH:  OKUCIICHHE  TPAaHUIBI  pas3jena  OunoisipHas
ractTuHa/ra3onupGy3MOHHBIN CION.

[IpakTuueckuit ypok no aerpaganuu kommnoHeHToB [IOMTO.
11. IMpakTuyeckas peannsaiust MeMOPaHHO-3IIEKTPOIHBIX cOopok [IOMTD

MeMmOpaHHO-3JIEKTpOAHbIE COOpKH  SBIAIOTCA  OCHOBOM TexHosorun [IOMTD. CymectByer
HECKOJIbKO ToaxomoB K peamm3anuu [IOMT3I. Ocoboe BHHMaHWE OyAeT YIAEIEHO METoJam
W3TOTOBJICHUSI BCEX CJIOEB MEMOpaHHO-3JIeKTpogHbIX cOopok I[IOMTD. Beimenstor ueTsipe
OCHOBHBIE TPYHNIIbI METOOB M3TOTOBICHHMS KOHCTPYKTHBHBIX 3j1eMeHToB TOTD: HamblneHue,
TpadapeTHas nedars, dr.blade u np. BynyT BeiAeneHbl 001acTH IPUMEHEHHS KQXKIOTO U3 METOIOB U
BO3MOJKHBIE XapAKTEPUCTHUKHU TIOJIyYaeMBbIX CIOEB.

12. Onnomepuas monens [IOMTD u crekoB IIOMTD. Ilpaktuyeckas peanuzarnus crexkoB [IOMTO

BreiBog ypaBHeHuss s kod(pdHIMEHTa WCIONB30BaHHUS TOILIMBA IO pycily. OPPeKTHBHOE
BHyTpeHHee conpotusieHne uaeanbuoro [IIOMTD. 3aBucUMOCTb BOJIBT-aMIIEPHON XapaKTEPUCTHKH
[TOMTD ot ero conpoTHBICHHS. YUET HEIMHEHHON MONSPHU3AINU IEKTPOAOB M JUPQPYy3UOHHBIX
MOTEPb — PACUYET € MOMOIIBIO CIIELUATH3UPOBAHHOTO IPOrPAMMHOT0 00€CIeUeHHUS.

3anauu, BO3HUKaromue npu mnpoektupoBanun creka [IOMTI. CnocoObl repMeTn3anum, CO3IaHUs
ANEKTPUUECKOTO KOHTaKTa. [ eomeTpudeckre BapuaHThlI.

[IpakTuueckuit ypok nmo onnomepHoit mogenu [I9MTD u crexa [IDMTD, a Takxke Mo MpakTUYECKOM
peanuzanuu crekos [IDMTD.

13. IIpuMeHeHue KOMITbIOTEPHOTO MOJeIMpoBaHus K 3agadam [IOMTO

OO0nacTh TPUMEHEHHUsT KOMIBIOTEPHOrO MojenupoBanus s 3agad [TOMTO. [lpumepst 3amad,
pelaemMbIx MoznenupoBanueM. MoaenpoBaHnue MeMOpPaHHO-3JIEKTPOAHON cOopku. MonennpoBaHue
TOIUTMBHOTO 371eMeHTa. OCHOBHBIC METO/IbI YIIPOILICHHS MOJIEIN.

Breibop pasmepHoctn mnpoOnembl. Mcmonb3oBanue cummerpuil. Meton mocienoBaTeNbHBIX
npuOnkeHudt. MertoJ AQQEeKTHBHBIX MeJua. BbijeneHne CyliecTBEHHBIX CTereHed CBOOOIBI.
MopaenupoBaHue cTeKa TOIUIMBHBIX 3JIEMEHTOB.

bnok-cxema mopensHON 3amaun. KpaTkuii 0030p HEKOTOPBIX IMAKETOB MPOTPAMMHOTO OOecIeueHUs!
TUIS. MOJICTTUPOBAHHUSL.

[IpakTudeckuii ypok 1o MpUMEHEHHIO KOMITBIOTEPHOTO MOJeNupoBanus K 3afadam [IOMTD.

14. UnTterparnus crexkoB [IOMTO B sHeproycTaHOBKH

OcHoBHBIE cXeMbl cHaOxeHHs TormuBoM Oartapen [IOMTD: mpocTas, ¢ PEUKIOM BOAOPOJA,
poAyBKo# BomoponoM. OCHOBHEIE cxeMbl cHaOkeHus Oarapen [IOMTD BozmyxoM: TO ¢ OTKPBITEIM
KatomoM, TD ¢ 3aKkpbIThIM KaTofoM. Pacder mpenenbHOl >((EKTUBHOCTH CHUCTEMbl Ha OCHOBE
[TOMTD. 3aBucumocts KI1J[ u TeruioBbeneHus oT oroupaeMoit MoutHoCTH. CHCTEMBI BO3IYIITHOTO
M KUIKOCTHOIO OXJIAXKICHUS.

[IpakTuueckuit ypox no unrterpanuu creka PEMFC B anexktpocTanmum.



15. MonenupoBaHue 3HEproycTaHoBoK Ha ocHoBe [IOMTO

OnHoMepHOE MOJEIMPOBAaHUE 3SHEPrOyCTAHOBOK Ha TOIUIMBHBIX 3JIEMEHTaX C IIOJIMMEPHBIM
UIEKTPONIUTOM. MOAENMPOBaHNE CTEKOB TOIJIMBHBIX JJIEMEHTOB W BCIIOMOTAaTEIbHBIX CHCTEM.
B3aumocBsi3p mapamMeTpoB  KOMIIOHEHTOB  CHJIOBOM  ycTaHOBKM. OCHOBHBIE — ITapaMeTpbl
MOJEJIMPOBAHUSI 1 MOACTUPOBAHUS IPOTPAMMHOTO 00ecrieueHHsI.

HpaKTqucxoe 3aHATUC TIO MOJACIIMPOBAHUTIO SHCPIrOyCTAaHOBOK Ha OCHOBC [IOMTD.

16. CynepxoHneHcaropsl (MOHUCTOPBI), JIUTUEBBIE AKKYMYJIATOPBI, TOIUIMBHBIE 3JIEMEHTHI.
YcTpolicTBO M 0COOEHHOCTH KOHCTPYKITHIA

VYeTpoiicTBO M KOHCTPYKIMOHHBIE OCOOCHHOCTH CYNEpPKOHICHCATOPOB, TOIUIMBHBIX JJIEMEHTOB H
JUTHEBBIX aKKyMmyasiTopoB. OcobeHHocTn paboTsl kaxkaoro u3 tunoB XUT, otmuus XUT npyr ot
npyra. Cohepbl npumenenus pasnuanbix XU T ucxoast U3 UX THTA U KOHCTPYKTUBHBIX 0COOEHHOCTEH.
HocrouncTsa 1 Henoctatku XUT amst pasnuuHbix cdep NpuMEHEHUH.

CeMuHapsr:

ConocTapieHHe XapaKTepUCTHK CYIEPKOHAEHCATOPOB, TOIUIMBHBIX JJIEMEHTOB W JIMTHEBBIX
aKKyMYJISITOPOB TIO YAEIBHOW MOIIHOCTH M dHeproeMkoctu. OueHKa BOZMOXHOCTH MPUMEHEHUS B
COCTaBE Pa3IMYHbIX YCTPOUCTB.

17. Tumbl 37€KTPOTUTOB U OCOOCHHOCTH PabOThI C HUMH

Kunkue, TBepable, TMONMMEpPHbIE, KOMIIO3UIIMOHHBIE, Te€Ib W Jp. OJJIEKTPOJIUTHL Ui
CYHEpPKOHJCHCATOPOB, TOIUIMBHBIX HIIEMEHTOB M JIMTUEBBIX AaKKyMYJISATOpPOB. Bo3aMoxHOCTH
HCIIONb30BaHMsI TOTO WJIM MHOIO THIA 3JeKTposuta B cocrae XUT pasznnuHoro tuna. BimsHue
CBOMCTB AJEKTpoauTOB Ha xapakrepuctuku XUT. IIpoBOoAMMOCTH 3JEKTPONHUTA - METOJbI
WCCIICZIOBAHYSI, BIMSIHAE BOJIBI, BIIATOCOICPIKAHUS, TOIIIUHBI CIIOSI, MOJH(HKATOPA.

CemuHapsI:

OnpeneneHrie  BO3MOXXHOCTH  WCIIONIB30BaHWS ~ BBIOPAHHOTO — THMA  JJIGKTPONIATA IS

CYIIEPKOHJIEHCATOPOB, TOIUIMBHBIX JIEMEHTOB WM JIMTUEBBIX aKKyMyJsATOpoB. OlLieHKa BIMSHUS
CBOICTB 2JIEKTpONHTA Ha XapakTepucTuku XUT.

18. DnexTpoaHbIe MaTepHaibl s CYNEpKOHACHCATOPOB, JIMTHEBBIX aKKyMYJISATOPOB M TOIUTMBHBIX
aneMeHTOB. OcOOEHHOCTH M CIIOCOOBI MOTyYeHUS

Bujbl anexTponoB Uist CyliepKOHIeHCaTopoB. BiusiHie cBOMCTB MarepuasoB IEKTPOLOB Ha EMKOCTh
U 3apsAOHO-pa3psAHbIE XapaKTEPUCTUKH KOHAEHCATOpoB. CrocoObl XapaKTepPUCTUKU. AHOIHBIC
Marepuaibl JUIsL JIMTHEBBIX AKKyMYJISATOPOB. THIIBI HCHOJNB3yEMBIX MAarepualioB, CIIOCOOBI
MOBBIIICHUSI 0€30IaCHOCTH, €MKOCTH, OOpaTUMOCTH, padounx TOKOB. KatomHble marepuaibl ajs
JUTUEBBIX aKKyMYJIATOPOB. THIIBI HCIOIBb3YEMbIX MAaTEPHAJIOB, CIIOCOObI MOBBIIIEHHS 0€30aCHOCTH,
E€MKOCTH, oOparumocTd, pabounmx TOKOB. CHOCOOBI XapakTEPUCTUKH KaTOIHBIX M aHOIHBIX
ANEKTPOAOB. DIEKTPOIBI JUIS TBEPIONOIMMEPHBIX TOIUIMBHBIX 3JeMEHTOB. OCOOEHHOCTH YCIIOBHMA
pabotbl, TpeboBaHUS K (U3MKO-XMMUYECKHM cBorcTBaM. CrocoObl xapakTepucTHKH. CrocoObl
nony4yerus 3MekTpoqoB XUT B 3aBHCHMOCTH OT WX (U3UKO-XHMMHUYECKHX XapaKTepucTuk. WX
JOCTOMHCTBA U HenocTaTtku. Crpel-HalblieHHe, BAKyyMHOE HallblJICHHE, MarHETPOHHOE HaIbIJICHHUE,
TpadapeTHas mnedarb, IKCTPY3HUs, HaHECEHHE Ha OyHKEpPHO-PAKENbHOW YCTaHOBKE. YIIPaBJICHUE
CBOMCTBaMHM MOJIY9a€MBIX JIEKTPOJOB U3MEHEHNUEM YCIOBUI MOITYYEHUS.

CeMuHapsr:

[IpuroToBieHne >MEKTPOIOB AJIS IUTUEBOTO AKKYMYJIATOpPa U CYNEpKOHIEHCAaTOpa. YCIOBHsI pabOTHI.
Ob6opynosanue. TpeboBaHusl.

[IpuroroBnenne xkaranuzaropa u cozgaHue osnekrpomoB mis TIITO — TBepmomoiauMepHOTro
TOIJIMBHOTO 3JeMeHTa. Poinb unonomepa. CmocoObl cuHTe3a. MeToabl  XapaKTEePUCTHKH.
Ucnonp3yemoe obGopynoBanue. YcioBusi mnpurotoBieHusi. Ornenka xapakrepuctuk XUT B
3aBUCUMOCTH OT THIIa UCIIOJIB3YEMBIX JIEKTPOAOB.

19. Metonpl UCCIENOBAaHUNA XapaKTEPUCTHK CYNEPKOHIECHCATOPOB, JHMTHEBBIX AKKYMYJSATOPOB H
TOIJIMBHBIX3JIEMEHTOB



MeToapl W TIONXONBI K HCCIENAOBAHUIO MaTEpHANIOB (JEKTPOAHBIC MaTepualbl, KaTaau3aTopbl,
ANEKTPONIUTHI), HCHOIB3YEMbIX JUIS CO3JaHMS CYNEepKOHAEHCATOPOB, TOIUTMBHBIX JIIEMEHTOB H
JIUTUEBBIX  AKKYMYJIATOPOB. METOAbl  UCCIENOBAHMS  XapaKTEPUCTUK KOMIOHEHTOB XUT
(2meKTpOAHBIX CJIOEB, ANIEKTPOJIUTOB): ompeeNieHne yaeTbHON €MKOCTH WIIH
ANEKTPOKATATUTUYECKOW aKTUBHOCTH, HCCIENOBaHue cTabmiIbHOCTH. VccienoBanne XapakTepuCTHK
XUT: onpeneneHue yaeabHON 3HEPrOEMKOCTH, MAKCMMAJIbHOM MOILHOCTH, OIPENEJICHUE pecypcea,
KCCIICIOBAHUE BIUSHUS BHEITHUX YCI0BUM Ha XapakTepuctuku XT.

CeMuHapsr:

Pa3paborka komIiekca METONOB AJisi McclienoBaHus, BeiOpaHHoro thma XWUT or marepuanoB 10
ycTpoiictBa. Pacuer xapakrepuctuk BeiOpanHoro tuna XUT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIbTHMEAUHHBIM TPOEKTOPOM M SKPAHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jlureparypa BblaeTcs Ha Kadeape:
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2000
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4. Bbopeckos I'.K. T'ereporennsiii karanus. M.: Hayka, 1986. 304 c.

5. Kpsuos O.B. T'ereporennsriit karanus. M.: UKL «Akagemkuura», 2004. 679 c.

6. bopeckos I'K. Karanus. U.1, 2. HoBocubupck, 1971. 267 c.

JomnonHutensHas auTeparypa
Jlureparypa BbliaeTcs Ha Kadeape:

1. HBanos-Iun K.U., Mypun U.B, Monuka tBepaoro Tena, Tom 1, C.-116., M3narensctBo CIIOIY,
2000

2. N.Q. Minh, T. Takakhashi, Science and Technology of Ceramic Fuel Cells, Elsevier Science, 1995.
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15. Jamnik, J. Generalised equivalent circuits for mass and charge transport: chemical capacitance and
its implications / J.Jamnik, J.Maier // Physical Chemistry Chemical Physics. — 2001. — V. 3. — pp.
1668-1678.



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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.
9. Metonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO U CHUILTHHBI (MOXYJIs)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHSITHHHBIM
anmapaToM, a ¢ JPyroil CTOPOHEI, JIOJDKEH HAYYUTHCS IPUMEHATh TEOPETUYECKHUE 3HAHUS Ha MTPaKTHKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT IOJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AUCIUIIUHBL,
YMETh IPUMEHSATH MOTy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3INYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas paboTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JUCITUILIUHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMoOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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
kadenpa GU3MKH OPraHU30BAHHBIX CTPYKTYP M XUMHUYECKUX IPOLIECCOB
Kypc: 1
KBau(pukanus: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH
PazpaGoTunkm:

J.A. Arapkos, kaH[. Qpu3.-Mat. HayK
A .B. JleBueHKo, KaH[I. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUTIIAHBI «OCHOBEI KOHCTPYHUPOBAHUA U MOACIUPOBAHUA JJICKTPOXUMHUYCCKUX

HCTOYHUKOB SHEPTUNY 00YUAIOIIUNCS TOJIKEH:

3HATb:

- Bua BAX uneansupix [IOMTD u ee u3meHeHHe NpU yueTe BHYTPEHHETO CONTPOTUBICHHUS;

- BHYTPEHHSISI CTPYKTYpa TBEPIOOKCHIHOTO TOIUIMBHOTO JIEMEHTA,

- OCHOBHBIE AJIEKTPOXUMHUYECKHE MPOIECCHI, CITocoOCTBYyIoMME ToTepsiM [IOMTI;

- CTPYKTypa BHyTpeHHero compotusieHus [IOMTD;

- METOJIbI HCCIIEIOBAHUS U aHAJIM3a CTPYKTYpPbI BHyTpeHHero conportusieHus [IOMTO;

- CTaOWIBHOCTH JJIEKTPOXUMHYECKHX xapakTepucTuk [IOMTD u B3aumocBa3b ¢ (a3oBbIMH U
MUKPOCTPYKTYypHBbIMH u3MeHeHus MU [IOMTO;

- THIl PACIpENEeICHUs] HWOHHOTO M 3JIEKTPOHHOTO TOKOB B IOPUCTOM 3JIEKTPOJE, IMapaMmeTphl,
OIIPEACISIONINE CONPOTUBICHUE TOPUCTOTO JIIEKTPOAA, BUA roxporpada HMIIEAaHCa ITOPUCTOTO
3NIEKTPOAA;

- IOHSTHE XUMUYECKON EMKOCTU U EMKOCTHU JABOMHOIO 3apsKEHHOIO CII0s;

- COBPEMEHHOE COCTOSHUE O0JIaCTH HAayKH, MOCBSIICHHONW pa3paboTKe (PyHKIHMOHAIBHBIX MaTeprajIoB
JUIS MX MCIOJIL30BAaHMSA B KauecTBe KoMHoHeHTOB [IOMTD;

- ocHoBHble Meroabl HccaenoBanus [IOMTD, »snexkTpomHBIX NpoHEeccOB M (PyHKIHMOHAIBHBIX
MaTepHalios;

- OCHOBHbIE MeToAbl wuccienoBanusi marepuanoB IIOMTD ¢ wucmons30BaHHEM PAacTPOBBIX H
IIPOCBEUHBAIOLINX 3IEKTPOHHBIX MUKPOCKOIIOB;

- KJIaccuuKanys MeMOPaHHO-3JIEKTPOAHBIX Y3JIOB 110 TEOMETPUHU U OIIOPHOMY 3JIEMEHTY;

- OCHOBHBIE CIIOCOOBI M3TOTOBJIEHHSI KOHCTPYKTUBHBIX 31eMeHTOoB [IOMTD, 00sacTh MX NIPpUMEHEHHUS U
XapaKTEPUCTHKH MTOJyYaeMbIX CIIOEB;

- OCHOBHBIEC TEXHUYECKHE MTPOOIEMBI, KOTOPBIE IPEACTOUT PEUIUTh pH pa3padboTke ctexka [IOMTD;

- o0nacTe NMpPUMEHEHHs KOMIIBIOTEpHOro MopenupoBanus aias 3agad [IOMTO, ocHOBHbIE MeTOAbI
MOZEIMPOBAHUS M MIPUHIIMIIBI BBIOOPA TOTO MJIM HHOTO METO/1A;

- cxeMbl cHaOxeHus O6atapen [IOMTD TOIIIMBOM U BO3IYXOM;

- xapakTtep 3aBucumocty npenensHoro KIIJ[ cucremMsl OT MOITHOCTH MU MOCTOSHHOM K03 duineHTe
WCIIOJIb30BAHUS TOILIUBA,

- CYLIHOCTb ¥ 3aKOHOMEPHOCTH COBPEMEHHOI'O F€TEPOr€HHOTO KaTaju3a;

- 3aKOHOMEPHOCTH BJIMSIHUSI CBOWCTB PEarcHTOB M MPOIYKTOB PEAKIMHM HAa COCTOSHHE TeTEPOr€HHBIX
KaTaJIn3aToOpOB B IIPOLIECCE IKCILTyaTalluH.

yMeThb:



- KPUTUYECKH aHaJU3UPOBaTh MHPOPMALIMIO O pa3paboTkax B 00JIACTH TBEPIOOKCHUAHBIX TOILIMBHBIX
3JIEMEHTOB;
- paccuurtars DJ{C TOMIMBHOTO 3I€MEHTA MPH 3a1aHHBIX YCIOBUSIX;
- paccuuMTaTh HaIpsIKEHUE Ha WIEAJbHOM TOIUIMBHOM 3JIEMEHTE IpU 3a/JlaHHOM TOKE M BHEIIHUX
YCIIOBUSIX;
- TpOBECTH aHaIM3 CTPYKTYpbl BHYTpeHHero comporuBieHuss [IOMTO mo  Habopy
JKCIICPUMEHTAJIbHBIX JaHHBIX;
- COIIOCTAaBUTb JIaHHBIE IIEKTPOXUMUYECKUX HMCCIENOBAHUM, IIOTYUYEHHbIE NPU Pa3IMYHbIX PEXKUMAX
pabotel [IOMTD, u onpenenuts Ha KX OCHOBE Ipoliecc, orpaHuunBatouuii 3¢ pexrusHocts [IOMTI;
- HMHTEpIPETUPOBATh CIEKTPbl MMIIEAAHCA 3JIEKTPOJOB U OIPEAEsTh HAa UX OCHOBE HAIIPABICHMS
ONITUMH3ALIH HIIEKTPOIOB;
- TIPOTHO3UPOBATh MOBEACHNE (PUZUKO-XMMUYECKUX CBOMCTB MaT€pHajoB B YCIOBUSAX M3TOTOBICHHS U
skcrutyataiu [IOMTO;
- KPUTHYECKHU MPOAaHATU3UPOBATh JUTEpaTypHbIe NaHHble MO HcHbITaHusAM Mmoxenedt [IOMTD na
HETPaJULHOHHBIX MaTepuaax;
- onucarh OCHOBHBIE MeToabl nccienoanust [IOMTD, aneKkTpoaHbIX MPOLEccoB U (HYHKIIMOHATBHBIX
MaTepHalioB;
- omHcaTth OCHOBHBIE MeTOnbl aHamu3a MarepuaioB [IOMTDO ¢ moMouUIbl0 CKaHHPYIOMIETO H
MPOCBEUMBAIOLIETO HIEKTPOHHBIX MUKPOCKOIIOB, OIIMCATh OCHOBHBIE Y3J1bl 1 pab0Ty JETEKTOPOB;
- paccuutats BAX Henneansasix [IOMTD ¢ nuHEtHBIM OMUYECKUM COMTPOTHUBICHUEM;
- BBIOpaTh MOZENb pelieHus npo0ieM, BOZHUKaoIMX npu pazpadorke [IOMTD;
- paccumMTaTh MpenesbHyl 3()(EeKTUBHOCTh CHCTEMBI ISl 33JaHHOTO TOIUIMBA M YCJOBUI PabOThHI
6arapen [IOMTD;
- pa3duparbCsi B OCHOBHBIX THIAaX KAaTAINTHYECKHX CHUCTEM, MMEIOIINX OOJbIIOE 3HAuUCHHE IS
TOIJTUBHBIX JIEMEHTOB;
- IPUMEHATh OCHOBHBIC 3aKOHBI XUMHH IJISI OOCYXKICHHS CBOHCTB M XapaKTEPUCTHUK I'€TEPOTeHHBIX
KaTJINTUYECKUX CHCTEM.

BJa/IeTh:
- TEOPETUYECKHE 3HAHMSI COBpEMEHHOT0 ypoBHs pa3Butus [IOMTI;
- METOIbl HMHTEPIpPETAalud JAHHBIX, TOIYYECHHBIX JJIEKTPOXUMHUYECKHUMU METOAaMHU HCCIICAOBAHUS
[IOMTDO;
- METOIOJIOTHS COBPEMEHHBIX METOAOB HCCIEIOBAaHMUS BHYTPEHHEH CTPYKTYPBl COINPOTHBICHHS
[IOMTDO;
- TEOpPETUYECKHE 3HAHUs, HEOOXOOUMBIE [UIS NPOTHO3HPOBAHUS BO3MOXKHOCTH HCIOJIB30BAHUS
Pa3TUYHBIX TPYII COETUHEHHH B KauyecTBe KoMmoHeHToB [IOMTO;
- oOmiee mpencraBieHrne 00 OCHOBHOM HaOOpe MOIXOMO0B W MeTomoB wuccnemoBanust [TOMTO,
ANEKTPOAHBIX MPOIIECCOB B HUX, A TAKXKe (DYHKIIMOHAIBHBIX MaTepHAJIOB;
- 3HaHWE NPUHIUIOB pabOTBl MUKPOCKOIOB, HCIOJB3YyEeMBbIX MpH aHaimu3e Marepuanos [TOMTD
(CxaHUPYIOUINI U TPOCBEYNBAIOIINHN JIEKTPOHHBIH);
- TEOPETHUYECKUE 3HAHHUS OCHOBHBIX METOJJOB M3TOTOBJICHUSI KOHCTPYKTHBHBIX 35ieMenToB [IOMTD;
- METOJIbl OTHOMEPHOTO MOJAEIUPOBAHHUS EKTPo0B Ha ypoBHE [IOMTI;
- OCHOBHBI€ ITPUHLIUIIBI METOIMKU COCTABJICHUSI KOMIILIOTEPHON MOJETIH;
- OCHOBHBIE NTOAXOABI K IpoeKTHpoBaHuio crekoB [IOMTO;
- CUCTEMa 3HAaHMU O TeTEPOreHHOM KaTaJln3e M MEXaHU3MaXx, JISKAIUX B OCHOBE peakUuil KOHBEPCHH
TOILJIMBA B BOJOPOJCOAEPIKAILMMN I'a3 Ul TOIUIMBHBIX JIEMEHTOB;
- HaBBIKM aHAJIM3a METOJIOJOTHYECKUX MPOOIeM, BOSHUKAIOIUX PU PELICHUH HAYYHO-TIPAKTHUECKUX
3aj1a4, B TOM YHUCIIE B MEKAUCIUIIMHAPHBIX 00JIaCTAX.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
B Hauane ka)xnoro 3aHATHs NPELyCMOTPEH KPATKUI ONPOC 10 TEME IIPEABIAYIIEH JEKIIUU

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bomnpock! k 5k3aMeHy:
1. ToruMBHEIE 37IEMEHTHI C MONMUMEPHBIM 1ekTponutoM ([IOMTDI) u ux npuMeHeHue

2. Tepmomunamuxa [IOMTD
3. Memb6panst ans [IOMTD, ocobennoctu pabotsl [IOMTI B 3aBUCMMOCTH OT THUIIA MEMOpPAHBI



Torumuso miga IIOMTD

Crpykrypa BHyTpeHHero conpotusienus [IOMTO
DneKTpoAbl U dIeKTpoAHbIe Marepuansl A [IOMTO
@yHKIMOHATBHBIE KOMITIOHEHTHI [IOMTO

N R

OCO0CHHOCTH Ta30TPaHCIIOPTA U BOAHOTO MeHekMenTa B [IOMTI

9. Meroas! uccnenosanus [IIOMTO

10. erpanauusa kommnoneHToB [IOMTO

11. IMpakTuyeckas peannsaiuss MeMOPaHHO-3IIEKTPOIHBIX cOopok [IOMTO

12 . Ognomepnas mozgens [IOMTD u crexkoB [IOMTD. IIpakTrueckas peanuzanus ctekoB [IOMTO
13 . [IpumeHeHHE KOMIIBIOTEPHOTO MOZENMpOoBaHus K 3aaadam [IOMTD

14 . Unrterpanus crekoB [IOMTD B aHEeproycTaHOBKH

15 . MonenupoBanue 3HEproycTraHoBok Ha ocHoBe [IOMTO

16 . CynepxonaeHcatopsl (MOHHUCTOPHI), JIUTUEBBIE AKKyMYJIATOPbI, TOIUIUBHBIE >JIEMEHTHI.
YcTpoicTBO M 0COOEHHOCTH KOHCTPYKIHMA

17.  Tunsl 21€KTPOTUTOB U 0COOCHHOCTH PabOThI C HUMH

18 . DiekTpomHble MaTepualibl Ui CYyIIepPKOHICHCATOPOB, JTUTUEBBIX AKKYMYJSTOPOB M TOTUTMBHBIX
aneMeHTOB. OcOOEHHOCTH M CIIOCOOBI MOTyYeHUS

19 . Meroasl ucciIeIOBaHUN XapaKTEPUCTHK CYNEPKOHICHCATOPOB, JIMTUEBBIX aKKyMYJISTOPOB U
TOIUTMBHBIXAJIEMEHTOB

[Ipumepsl 3K3aMEeHALMOHHBIX OUJIETOB:
[Ipumep 1:

1. TonmuBHBIE 3JIEMEHTHI € TOIMMEPHBIM AtekTponutoM (IIOMTD) u ux npumeHenne

2. DJeKTpomHbIE MaTepHaibl IS CYNEpPKOHICHCATOPOB, JHTHUEBBIX AKKyMYJISTOPOB W TOIUTUBHBIX
aneMeHTOB. OcOOEHHOCTH M CIIOCOOBI MOTyYeHUS

[Ipumep 2:
1. OcoOGeHHOCTH Ta30TPAHCIIOPTa U BOAHOTO MeHekMenTa B [IOMTO

2. Meronpl HcclIeqOBaHUN XapaKTEPUCTHK CYNEPKOHIEHCATOPOB, JIMTUEBBIX aKKyMYJIATOPOB U
TOIUIMBHBIX2JIEMEHTOB

Kpurepun oneHuBaHus
Onenka ommyHo 10 OGayioB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIEHUM.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJIyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rpaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[TpoMexxyTouHas arTecTanys MPOBOAUTCS B (OPME YCTHOTO 3K3aMeHa. B sk3aMeHannoHHOM Ouiere
JIBa TEOPETHYECKMX Bompoca. BpeMs Ha moAroroBky K sk3ameny 60 muuyT. Onpoc cTyneHTa Mo
OuneTy He JOJDKEH MpeBbIaTh 60 MUHYT.



