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AHHOTANMA

Kypc "OcCHOBBI KOHCTPYHpPOBaHUSI U MOJACIUPOBAHUS OIJICKTPOXMMHUYECKUX HMCTOYHUKOB DHEPrUH"
npenycMarpuBaet (GOpMUpPOBaHHE Y OOYUArOIIUXCS CIIEIUATH3UPOBAHHBIX MPEICTABICHUN O TEOPETHUYESCKUX
U DKCIIEPUMEHTAIBHBIX aCIEKTaX YCTPONCTBA COBPEMEHHBIX XMMUYECKUX HUCTOUHHUKOB TOKA: JIMTUM-UOHHBIX
AaKKyMYJISITOPOB, TOIUIMBHBIX DJIEMEHTOB C IPOTOHOOMEHHON MeMOpaHOW U cymnepkoHzaecaropoB. Kypc
OXBAaThIBAET MAaTEPHUAIOBEIYECCKUE OCHOBBI KOMIIOHEHTOB XMMHWYECKMX HCTOUYHHUKOB TOKA: AJIEKTPOJOB U
ANEeKTPoNnTOB. M3yueHne B3anMOCBS3H MEXy CBOMCTBAMHU HCIIOIb3yEMbIX MaTEPUAIIOB M XapaKTepHUCTUKAMU
XUMUYECKUX UCTOYHUKOB TOKA, PACCMOTPEHUE METOJOB CO3JIAHUS U UCCIECIOBAHUS PA3IUYHBIX XUMUYECKUX
HMCTOYHUKOB TOKA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAKOMJICHHE CTYIECHTOB C OCHOBHBIMH HPUHUHUIAMU (PYHKIHOHHUPOBAHUS TIPOTOHOOOMEHHBIX
TOIUTMBHBIX 371eMeHTOB ([IOMTD), a Takke 3HEpreTHUECKUX YCTAaHOBOK Ha MX OCHOBE M aBTOHOMHBIX
SHEPreTHYECKUX CHCTEM.

33]13‘[1/[ JAUCHUIIINHBI

- QopmupoBaHue 0a30BBIX 3HAHUA M TMPEICTABICHUH O paboTe MPOTOHOOOMEHHBIX TOIITMBHBIX
AIIEMEHTOB, MOCTPOCHUH CHCTEM KOHTPOJIS, YIIPABICHUS M 3aIUTHI, a TAKKE CO3/IaHHE HA UX 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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTATh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA  H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAU€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIHN)
JKCIIEPUMEHTAJIbHBIE METOIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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;

- CcTaOWJIBHOCTh 3NEKTpOXUMUYECKHX Xapakrepuctuk IIOMTD u B3auMocBsi3b C (ha30BBIMH H
MUKPOCTPYKTYypHBbIMHU n3MeHeHus MU [IOMTO;

- THIl pacHpeleeHUss HOHHOTO M 3JCKTPOHHOTO TOKOB B IOPHUCTOM OJJIEKTPOXE, HapaMeTphl,
OIIPEACIISIONINE CONPOTHBICHNE IIOPUCTOTO 3NIEKTpoAda, BHMJ Trojorpada uMIegaHca MOPHCTOTO
3NIEKTPOAA;

- IOHSTHE XUMUYECKON EMKOCTU U EMKOCTHU JABOMHOIO 3apsKEHHOIO CII0s;

- COBPEMEHHOE COCTOSHHE OOJIaCTH HAyKH, IMOCBSIICHHONW pa3pa0oTKe (yHKIMOHAIBHBIX MaTepuajoB
JUIS MX MCIOJIL30BAaHMS B KauecTBe KoMHoHeHTOB [IOMTD;

- ocHoBHble Meroabl wucciaenoBanua [IOMTO, snekTpoaHbIX mporeccoB U (yHKUMOHAIBHBIX
MaTepHalioB;

- OCHOBHble MeToabl wHccienoanusi wmarepuaioB [IOMTD c¢ wucnonbp3oBaHHMEM pacTpOBBIX U
IIPOCBEUHBAIOLINX 3IEKTPOHHBIX MUKPOCKOIIOB;

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

- OCHOBHBIE CIIOCOOBI M3TOTOBJIEHUS KOHCTPYKTUBHBIX 31eMeHTOB [IOMTD, 061acTh X MpUMEHEHUS 1
XapaKTEPUCTHKH MTOJyYaeMbIX CIIOEB;

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

- 00nacTh NMPUMEHEHHsI KOMIIBIOTEPHOro MojenupoBanus Mg 3agad [IOMTD, ocHOBHBIE MeETOIBI
MOZIEIMPOBAHUS M IPUHIIMIIBI BBIOOPA TOTO MJIM HHOTO METO/1a;

- cxeMbl cHaOxeHus O6atapeu [IOMTD TOIIIMBOM U BO3IYXOM;

- xapakTep 3aBucuMoctu npeaenbHoro KITJ[ cucteMsl 0T MOIIHOCTH IPH HOCTOSTHHOM Ko3(duineHTe
WCIIOJIb30BAHUS TOILIUBA,

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

- 3aKOHOMEPHOCTH BJIMSHUSI CBOMCTB PEarcHTOB M MPOJAYKTOB PEAaKIHU HA COCTOSHHE Ie€TEPOTCHHBIX
KaTaJIn3aToOpOB B IIPOLIECCE IKCILTyaTalluH.

- KPUTHYECKH aHaJU3UPOBaTh MHPOPMALKIO O pa3paboTKax B 001aCTH TBEPAOOKCHIHBIX TOIUTUBHBIX
3JIEMEHTOB;

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

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

- TPOBECTH aHaJIW3 CTPYKTYpHl BHYTpeHHero comportuBieHuss [IOMT3 mno  Habopy
JKCIIEPUMEHTAJILHBIX JAHHBIX;

- COIIOCTAaBUTb JIaHHBIE IEKTPOXUMUYECKUX HCCIENOBAHUMN, IIOIYUEHHbIE IPU Pa3IMUYHBIX PEXUMAX
pabotel [IOMTD, u onpenenuts Ha KX OCHOBE Ipoliecc, orpaHuunBatouuii 3¢ pexrusHocts [IOMTI;

- HUHTEpPIPETUPOBAaTh CIIEKTPbl MMIIEJAHCa 3JIEKTPOLOB U OIpPENENATh Ha MX OCHOBE HalpaBJICHUS
ONITUMH3ALMH HJIIEKTPOIOB;

- TIPOTHO3UPOBATH TMOBEICHUE (PU3NKO-XUMHUYECKHX CBONCTB MAaTEpPHAJIOB B YCIOBHSX M3TOTOBICHUS U
skcrutyataiuu [IOMTD;

- KPUTHYECKH IPOAHATU3UPOBATh JIUTEPATypHBbIE AaHHbIE MO HcHblTaHusaM wmogened [IOMTD nHa
HETPaJULHUOHHBIX Marepuasax;

- omnucaTh OCHOBHBIE MeToabl uccienoanust [IOMTD, anekTpogHbIX MPOLEeccoB M (PyHKIMOHAIBHBIX
MaTepHalioB;

- omHcaTh OCHOBHBIE MeTOAbl aHaju3a marepuanoB [IOMTD ¢ mnoMompio CKaHHUPYIOLIETO U
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 HpenenbHyo 3(P(EeKTHBHOCTh CHCTEMbI IS 3aJaHHOTO TOIJIMBA M YCIOBHH pabOTHI
6arapen [IOMTD;

- pa3buparbCsi B OCHOBHBIX THIAX KaTaJUTHYECKUX CHUCTEM, MMEIOLIMX OOJIbIIOEe 3HAYCHUE IS
TOIJTUBHBIX JIEMEHTOB;

- NPUMEHATh OCHOBHBIC 3aKOHBI XMMHUH Ul OOCYKAEHHUsS CBOWCTB M XapaKTEPHUCTUK TeTEPOreHHbIX
KaTaJINTUYECKUX CHCTEM.

BJIAJIETh:



- TEOPETHUYECKUE 3HAHUS COBPEMEHHOT0 ypoBHS pazutusi [IOMTI;

- METOIbl MHTEpIpETaluy AAHHBIX, IOJYYEHHBIX 3JIEKTPOXUMHUYECKUMHU METONAMHU HCCIIEI0BaHUs
[IOMTD;

- METOJOJIOTHS COBPEMEHHBIX METOJOB HCCIIEIOBAaHUS BHYTPEHHEH CTPYKTYpbl COIPOTUBIECHUS
[IOMTD;

- TEOpeTHYECKHE 3HaHWs, HEOOXOIUMbIE [JIsI MPOTHO3UPOBAHUS BO3MOXXHOCTH MCIHOJIb30BAHUS
Pa3IMYHBIX TPYINI COSAUHEHUH B KadecTBe KoMoHneHToB [IOMTD;

- ofmiee mpejcTaBlieHHe OO0 OCHOBHOM Ha0Ope MOAXOAOB M MeTofoB wuccienoBanust [TOMTD,
3NIEKTPOAHBIX MPOLIECCOB B HUX, & TAKKe (PYHKLUMOHAJILHBIX MaTepHaJiOB;

- 3HaHWE NPHUHIUIOB Pa0dOThl MHKPOCKOIIOB, HCIIONB3yeMbIX IMpH aHanu3e martepuanoB [TOMTO
(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 TeTEpPOreHHOM KaTaJli3€ U MEXaHu3MaXx, JISKallUX B OCHOBE peakLuil KOHBEPCUU
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 TOJMMEPHBIM
1 anekrpomurom  ([IOMTD) w  mx 2 2
PUMEHEHHE
2 Tepmonunamuka [IOMTO 2 2
Membpanbl s [IOMTD, ocobenHocTn
3 paboter [IOMTD B 3aBUCHMOCTH OT THUIIA 2 2
MeMOpaHbI
4 Tommmso mist IIOMTD 2 2
5 CTpyKTypa BHYTPEHHETO COIPOTUBIICHUS ) )
I[TOMTD
6 DNeKTpoasl M AIEKTPOIHBIC MaTepHabl ) 3
g ITIOMTD
7 @OyHKIMOHATBHBIE KOMITOHEHTHI [IOMTO 2 3
] OcobeHHOCTH ra30TPaHCIIOpTa U BOXHOTO ) 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 MopenupoBaHue SHEProyCTaHOBOK Ha ) 3
ocaose [IOMTD
CyTiepKOHIEHCATOPEI (MOHHCTOPBI),

|6 |MTHEBBIC AKKyMYIATOPBI, TOMUIHBHBbIC 3 5
3JIEMEHTHI. YCTPOMCTBO M OCOOEHHOCTHU
KOHCTPYKLUH

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

18 AKKyMYJISTOPOB u TOILIUBHBIX 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 paboraror [IOMTD. Tuns! TOIVIMBHBIX 3JIEMEHTOB C MEMOPAaHOM U3 MOJIMMEPHOTO AIEKTPOJINTA.
OCHOBHBIE NPEUMYIIECTBA U HEAOCTAaTKM PA3JIMYHBIX THUIIOB TOIUIMBHBIX 3JI€MEHTOB. I[IpuHIMI
paboThl TOIUIMBHBIX 3JIEMEHTOB C MOJIMMEPHBIM JJIEKTPOJIIUTOM, MPUHIUNHATbHAs cxeMa. OCHOBHBIE
[IPEUMYILECTBAa U HENOCTAaTKU TEXHOJIOTMU IIO CPABHEHUIO C APYTMMM TEXHOJIOTUSIMH I1OJIy4EHUS
SIIEKTPUYECKOM M TEIUIOBOM SHEPruM W3 IEPBUYHBIX HMCTOYHHMKOB 3HEPruM (Torwimsa). Mecto
[TOMTD cpenn apyrux TexHonoruil reHeparuu. OAuHOYHBIE MEMOPAaHHO-IJIEKTPOAHbBIE COOPKH
[HOMTD, nakets! [IOMT3 (cOopku, O10KHM), SMEKTPOCTAHIIHH.

PBIHOK TOMJIMBHBIX 3JIEMEHTOB B pa3pe3e pa3HbIX PETMOHOB MHUPA, TUIIOBBIE IUATIA30HBI MOIIHOCTEH,
THUIOBBIE 001aCTH IPUMEHEHUS.

[TpakTHyeckuii ypoK 1o oOLIMM MPHHIUIIAM TOIUIUBHBIX 3JIEMEHTOB C TOJIMMEPHBIM 3JIEKTPOJIIUTOM,
HUIIaM X IPUMEHEHHUS.

2. Tepmonunamuka [IOMTO

[epBblit 3aK0H TEPMOAMHAMUKY B citydae oOpatumoi anekTpoxumudeckoid peakiun. KI1/] npomecca
BBIpAa0OTKM  DJIEKTPOPHEPrMHM Ha TOIUIMBHOM  3neMeHTe. Koadduuument ucnonb3oBaHus
toruBa/okucutenst. Cea3b DJIC  oOpaTUMOH 3IEKTPOXMMHYECKOH peakiud ¢ W3MEHEHHUEM
TepMOIMHAMHYECKUX NOoTeHnranoB. Ypasuenue Hepucra. DIC oOparumoit peakuuu okucinerus H2
n CH3OH B 3aBucumocTH OT TemIeparypbl U JAaBiieHUs. BonbT-amrepHas XapaKTepHCTHKA
UCaTbHOTO TOIUIMBHOTO 3JIEMEHTA.

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

Kunkue, xepamuueckre, MOJIMMEPHBIE M KOMIIO3ULMOHHBIE 3JIEKTPOJIHUTHI, KATHOHOOOMEHHBIE WU
aHMOHOOOMEHHbIE MeMOpaHbl Ul HU3KOTEMIICpaTypHBIX TOIUIMBHBIX 3JI€MEHTOB. Bo3MokHOCTH
WCIOJIBb30BaHUSl PA3IMYHBIX THUIOB BJIEKTPOJIMTOB B TOIUIMBHBIX SJIEMEHTaX. BimsiHue CBOMCTB
anekTponutoB Ha xapakrepuctuku [TOMTD. Ocobennoctu paborel [IOMTD B 3aBHCHMOCTH OT
TUIAa MEMOpaHBI: TOIUIMBA U YCIOBUH paboTHI.

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



4. Tormmuso mwra [IOMTD

B TommMBHBIX 27M€MEHTaX ¢ MeMOpaHOW W3 IMOJIMMEPHOTO 3JIEKTPOINUTA MOTYT HCIHOJIB30BATHCS
pasnuuHble BUABI ToruuMBa. Bomopon, meranon u apyrue TormmBa anst [IOMTO: ocobennocTu
MPOTEKaHMs HIEKTPOXUMHUYECKUX PEAKIUi U (U3HKO-XMMHUYECKUX MPOLIECCOB B 3aBUCHMOCTH OT
BHJAa TOIUIMBA M THUIA JJIEKTPONWTA. THIBI KaTalW3aTOPOB MJISl OKUCICHHUS Pa3IMYHBIX BHJOB
TOILIUBA.

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

OddexkruBHocts paborel [IOMTD HampsiMyl0 3aBHCUT OT BEJIMYMHBI €r0 BHYTPEHHETO
compoTuBieHus. TpeboBanune OecriepeOOMHON JUIUTENBHOW PabOThl YHEPrOYCTAHOBKA HAa OCHOBE
[IOMTD npuBOIMT K JOMOJHUTEIHLHOMY TpeOOBaHHIO cTabuiabHOCTH xapakrepuctuk [IOMTD Bo
BpemeHd. OauHOUHas styeiika coBpemenHoro [IOMTD mpencrapnsieT coOoii MHOTOCIOWHBIH (7-10
CJIOEB) CJIOKHBIW TMAaKeT, KaKAbIH W3 KOHCTPYKTHBHBIX 3JIEMEHTOB KOTOPOTO BHOCHT CBOM BKIIAJ] B
obmiee  BHyTpeHHee comporuBieHue. OcHoBHeie T1oTepu B [IOMTD  cBszanbl ¢
OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIMH PEAKIHSIMH.

Jlexuuu no cTpykrype BHyTpeHHero conpotuBienus [IOMTD conmepxkar cienyromiiue TeMaTuyecKue
onoku: crpykrypa TOTD wu ocHoBHble (YHKUMM KOHCTPYKTHBHBIX 31eMeHToB [IOMTD;
ANMEKTPOXUMHUUECKUE MPOLECCHI, MPOTEKAIOIINE B OTACIbHBIX CTPYKTYPHBIX 2neMeHTax [IOMTD, u
uX BKJIaJ B obuiee BHyTpeHHee compoTtusieHrne [IOMTD; noaxonsl 1 METOABI aHaIN3a CTPYKTYPHI
BHyTpeHHero comnpotupieHus [IOMTD; crabunbpHOCTh BHyTpeHHero compotusieHus [IOMTD u
OCHOBHBIE (haKTOPBI, BIUSIOMINE Ha CTAOMIBHOCTh XapaKTEPUCTHUK.

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

Tumnbt snexrponoB st [IOMTD. BnusHue MarepualioB KaTalin3aTOPOB Ha MEXaHU3M M KUHETUKY
JNMEKTPOXUMHUUECKUX PEaKLuii, MPOTEKAIMUX Ha 3JeKkTpopax. OCOOEHHOCTH YCIOBHH pabOThI
anektponoB [IOMTD. TpeGoBanus K QU3MKO-XUMHUUECKUM CBOMCTBAM: MOPHCTOCTb, THAPOGOOHBIE
U TUApOGUIbHBIE CBOWCTBA, XUMUYECKas M AEKTPOXUMHUYECKasi CTAONIbHOCTB.

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

OcHoBHble ~ TpeOOBaHMS K MarepuaJaM M KOMIIOHEHTaM:  JJIEKTPOJMT,  AJIICKTPOABI,
razogudy3uoHHble  cIOM, OWMONSpHBIE IUIACTHHBI. OJIEKTPOHHAs, HMOHHAs, CyMMapHas
[IPOBOJUMOCTh  KOMIIOHEHTOB.  OJIEKTpOXUMHUYECKas  IOJApU3allyds, €€  BHIbl, IPUYUHBI
BO3HHKHOBEHHMSI, METOABI M3MepeHusa. Bnusaue mapamerpoB kommnoHeHToB Ha KIIJI, yaenbHyro
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 ¥ OKUCIUTENb JOIDKHBI OBITH 2(p(HEKTHBHO MOIBENCHBI K 3JIEKTPOKATAIH3aTOpy, a
MPOYKTHI PEAKIIMH JIOJDKHBI OBITH APPEKTHBHO ynajdeHbl. DPPEKTUBHOCTh ITHX POIIECCOB 3aBUCUT
OT OPHUCTOCTH NEKTPOJIA, CBOMCTB ra30au((y3MOHHBIX CIOEB M OUIOISAPHBIX TUIACTHH U TOJIEH UX
TEYCHMUSL.

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

9. Metoxas! uccinenosanusg [IIOMTD



OCHOBHBIE METOJBl HCCIEJOBAaHUS TBEPAOOKCHIHBIX TOIUIMBHBIX 3JE€MEHTOB. MccienoBanue
BOJIBT-aMIIEPHBIX U MOIIHOCTHBIX XapakTepUcTuK. MMnenancHas crnexkrpockonus. Pasnuunbie BuabI
BOJIFTAMETPUUYECKUX METOAOB U JIPYTHe 3IEKTPOXUMHUECKHE METOAbl. MHUKPOCKOMMYECKHE METOIBI
nccienoBanusi. OCHOBHBIE METOABI HCCIENOBAaHUS dNEKTPOAHBIX mporeccoB B [IOMTD.
UccnenoBanne mnonsipuzauuu 3aekTponoB. M3ydeHue 3(QeKTHBHOCTH 3IIEKTPOKATAIN3aTOPOB U
MEXaHUKU peakuuid. ['a30Bplil KpOCCOBEP U BOJHOE XO3IUCTBO.

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

OCHOBHBIC TPUYMHBI JETpajlalli¥l TOIUIMBHBIX DJIEMEHTOB C IOJMMEPHBIM OJICKTPOIUTOM.
Jlerpaganusi SIEKTPOKATATUTUYECKHX MaTepUalioB: CHIDKCHHE JS(PQEKTHBHOCTH KaTalu3aropa,
OKHCIICHUE HOCHTEIISl KaTajau3aropa, Jlerpajalus KaTaauThueckoro cios. Jlerpamanusi MeMOpaHBI.
Jerpaganust ~ OWIONSAPHBIX — IUIACTHH:  OKWCJIGHHE  TPaHUIBl  pasaena  OWIoJsipHas
ractTuHa/ra3onupGy3MOHHBIN CION.

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

MemOpaHHO-3JIeKTpOAHbIE  COOpKH  SBISIIOTCA  OocHOBoM  TexHomoruu [IOMTDO. CymectByer
HECKOJIBKO ToAX0m0B K peanmuzanmuu [IOMTD. Ocoboe BHUMaHWE OyJeT YIEIEHO METolaM
W3TOTOBJICHUSI BCEX CJIOEB MEMOpaHHO-3MEKTponHbIX cOopok [IOMTD. Brigensior uyetbipe
OCHOBHBIE TPYIIBI METOAOB H3TOTOBIEHHUS KOHCTPYKTHUBHBIX 3neMeHToB TOTD: HambuieHue,
TpadapeTHas neyars, dr.blade u ap. BynyT BbieneHsl 001aCTH TPUMEHEHUS KaXKIOTO U3 METOJOB U
BO3MOJKHBIE XapAKTEPUCTHUKHU TIOJIyYaeMBbIX CIOEB.

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

BoeiBog ypaBHeHMs Ui KO3(QUIIMEHTa WCIONB30BaHMs TOIUIMBA 1o pychy. JddekruBHOE
BHyTpeHHee conpoTusieHne uiaeanbHoro IIOMTDI. 3aBUCHMOCTh BOJBT-aMIIEPHON XapaKTEPUCTHKU
[TOMTD ot ero compoTHBIEHHUS. YUeT HEIMHEWHOW MOISPU3AIUK AIIEKTPOaoB U auddy3noHHBIX
MOTEPb — PACUYET € MOMOIIBIO CIIELUATH3UPOBAHHOTO IPOrPAMMHOT0 00€CIeUeHHUS.

3anauu, BO3HUKaromue npu npoekrtupoBanuu creka [IOMTI. CnocoObl repMeTr3annu, Co3naHus
ANEKTPUUECKOTO KOHTaKTa. [ eomeTpudeckre BapuaHThlI.

[IpakTuueckuit ypok o ogHomepHoit monenu [IDMTD u ctexa [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 mnpoOnemsl. Mcmomb3oBaHue cUMMETpud. MeTox  mocienoBaTelbHbBIX
npuOnkeHuit. MertoJ >QQEeKTHBHBIX Meaua. BeigeneHue CyIecTBEeHHBIX CTETNeHEeH CBOOOIBI.
MopaenupoBaHue cTeKa TOIUIMBHBIX 3JIEMEHTOB.

bnok-cxema mozensHON 3amaun. Kparkuii 0030p HEKOTOPBIX MAKETOB MPOrPAMMHOTO OOECIEeYeHHUs
TUIS. MOJICTTUPOBAHHUSL.

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

14. UnTterparnus crexkoB [IOMTO B sHeproycTaHOBKH

OcHoBHBIE cxeMbl cHaOkeHus: TorummBoM Oarapen [TOMTD: mpocras, ¢ PEeHMKIOM BOJOPOAA,
nponyBKkoi BogopoaoMm. OcHoBHBIE cxeMbl cHaOxkeHus 6atapen [IOMTD Bozgyxom: TD ¢ OTKpBITEIM
KatomoM, TD ¢ 3aKkpbITBIM KarogoM. Pacuer mpenenbHOH 3(PQHEKTHBHOCTH CHUCTEMBI Ha OCHOBE
[TOMTD. 3aBucumocts KIIJI u TermoBbIaeneHns oT oTonpaeMoit MorHOCTH. CHCTEMBI BO3IYIITHOTO
Y JKUJIKOCTHOTO OXJIQXKICHUSI.

[IpakTuueckuit ypox no unrterpanuu creka PEMFC B anexktpocTanmum.



15. MonenupoBaHue 3HEproycTaHoBoK Ha ocHoBe [IOMTO

OnHoMEpHOE MOJENUPOBaHUE DSHEPrOyCTAHOBOK HAa TOIUIMBHBIX JJIEMEHTAX C HOJIMMEPHBIM
UIEKTPONIUTOM. MOAETUPOBaHNE CTEKOB TOIUIMBHBIX JJIEMEHTOB M BCIIOMOTATENIBHBIX CHCTEM.
B3aumMocBsi3p mapamMeTpoB  KOMIIOHEHTOB — CHJIOBOM  ycTaHOBKU. OCHOBHBIE IapaMeTphbl
MOJEJIMPOBAHUSI 1 MOACTUPOBAHUS IPOTPAMMHOTO 00ecrieueHHsI.

HpaKTqucxoe 3aHATUC TIO MOJACIIMPOBAHUTIO SHCPIrOyCTAaHOBOK Ha OCHOBC [IOMTD.

16. CynepkoHzueHcaropsl (MOHUCTOPBI), JIMUTHUEBBIE AKKYMYJISITOPBHI, TOIUIMBHBIE 3JIEMEHTHI.
YcTpolicTBO M 0COOEHHOCTH KOHCTPYKITHIA

VYeTpoiicTBO M KOHCTPYKIMOHHBIE OCOOEHHOCTH CYHNEpPKOH/IEHCATOPOB, TOIUIMBHBIX JIEMEHTOB H
JUTHEBBIX aKKyMynsiTopoB. OcobenHoctr padotsl kaxaoro u3 tuno XUT, otmmuus XUT mpyr ot
npyra. Coepbl npumenenus pa3nuabix XU T ncxofst U3 UX THIA U KOHCTPYKTHBHBIX 0COOCHHOCTEH.
HocrouncTsa 1 Henoctatku XUT amst pasnuuHbix cdep NpuMEHEHUH.

CeMuHapsr:

ComnocraBieHue XapakTEpUCTUK CYNEPKOHIEHCATOPOB, TOIIMBHBIX JIEMEHTOB U JIMTUEBBIX
AKKyMYJISITOPOB 0 YACIBHONW MOIIHOCTH M 3HEProeMKocTH. OLeHKa BO3MOXHOCTH NPHUMEHEHHS B
COCTaBe Pa3JIUYHbIX YCTPOMICTB.

17. Tumbl 37€KTPOTUTOB U OCOOCHHOCTH PabOThI C HUMH

Kunkue, TBepaple, TMOJIUMEpPHbIE, KOMIIO3UIIMOHHBIE, Te€Ib W Jp. OJIEKTPOIUTHl  AJs
CYHEpPKOHJICHCATOPOB, TOMIMBHBIX AJIEMEHTOB M JIMTUEBBIX aKKyMYJISITOPOB. Bo3MOXHOCTH
WCIIONb30BaHMsI TOTO WJIM WHOIO TUHa NIEKTpoiauTa B coctaBe XUT pasznuuynoro tuna. BimsHue
CBOMCTB AJEKTpoauTOB Ha xapakrepuctuku XUT. IIpoBOoAMMOCTH 3JEKTPONHUTA - METOJbI
WCCIICZIOBAHYSI, BIMSIHAE BOJIBI, BIIATOCOICPIKAHUS, TOIIIUHBI CIIOSI, MOJH(HKATOPA.

CemuHapsI:

OnpeneneHnrie  BO3MOXKHOCTH ~ WCIIONIG30BAaHWS ~ BBHIODAHHOTO  TUNA  JJICKTPOJNIATA  JJIA
CYTIEpKOHIEHCATOPOB, TOIUIMBHBIX 3JE€MEHTOB WJIM JIMTUEBBIX aKKyMyIsITOpoB. OIlLIEHKAa BIHUAHUA
CBOICTB 2JIEKTpONHTA Ha XapakTepucTuku XUT.

18. DnexTpoaHbIe MaTepHaibl sl CYNepKOHACHCATOPOB, JIMTHEBBIX aKKyMYJISATOPOB M TOIUTMBHBIX
aneMeHTOB. OcOOEHHOCTH M CIIOCOOBI MOTyYeHUS

Bujpl a5exTponoB 11 CylepKOHACHCATOpOB. BiinsHue cBONCTB MaTepuasioB 3JIEKTPOJOB HA EMKOCTh
U 3apsAJHO-Pa3psAHbIE XapaKTEPUCTUKH KOHAEHCAaTOpoB. CrmocoObl XapaKTepUCTUKHU. AHOIHBIC
Marepuaybl ISl JIMTHEBBIX AKKyMYJSATOPOB. THIIBI HCIOJBb3YeMBIX MAaTepuasoB, CIIOCOObI
MOBBIIICHUSI 0€30IaCHOCTH, €MKOCTH, OOpaTUMOCTH, pabounx TOKOB. KaromHble Marepuaisl Aiist
JUTUEBBIX aKKyMYJIATOPOB. THIIBI HCIIOIB3YEMbIX MaTepHaioB, CIIOCOOBI MOBBIIICHUS O€30MIaCHOCTH,
eMKOCTH, oOparumoctd, pabounx TOKOB. CrnocoObl XapaKTEepUCTHKH KAaTOAHBIX M aHOIHBIX
ANEKTPOAOB. DJIEKTPOJBI A TBEPAOMOIUMEPHBIX TOILIMBHBIX 3JIeMEHTOB. OCOOEHHOCTH YCIOBHM
pabotbl, TpeboBaHUS K (UBMKO-XMMHUYECKUM cBoicTBaM. CrocoObl xapakrepucTuku. CrocoObl
nony4yenus 3MekTponoB XWT B 3aBUCUMOCTH OT UX (PU3UKO-XUMHUYECKHX XapaKTepUCTHK. WX
JOCTOMHCTBA U HepocTarku. Crpeli-HarblieHHe, BAKyyMHOE HallblJIEHHE, MarHETPOHHOE HAIbLIICHHE,
TpadapeTHas mnedarb, IKCTPY3Usl, HaAHECEHHE Ha OyHKEpPHO-paKkeJIbHOW yCTaHOBKE. YIpaBlCHHE
CBOMCTBaMHM MOJIY9a€MBIX JIEKTPOJOB U3MEHEHNUEM YCIOBUI MOITYYEHUS.

CeMuHapsr:

[IpuroToBieHne >MeKTPOIOB AJISl IUTHEBOTO AKKYMYJIATOPA U CYNEPKOHIEHCATOpa. YCIOBHUS PaOOTHI.
Ob6opynosanue. TpeboBaHusl.

[IpuroroBnenne xaranuzaropa u cosgaHue osnekrponoB it TIITO — TBepmomommmepHOTO
TOIUIUBHOTO 3neMeHta. Pomp wnonomepa. CnocoObl cuHTe3a. MeToasl  XapaKTepUCTHKH.
Ucnonp3zyemoe obopynoBanue. VYcioBusi mnpurotosieHus. OneHka xapakrepuctuk XUT B
3aBUCUMOCTH OT THIIa UCIIOJIB3YEMBIX JIEKTPOAOB.

19. Meroapl MCCIENOBaHUM XapaKTEPUCTHK CYNEPKOHACHCATOPOB, JUTHEBBIX AKKYMYIATOPOB H
TOIJIMBHBIX3JIEMEHTOB



MeToapl ¥ TOAXOABI K WCCIEAOBAHUIO MaTEpHANIOB (DIIEKTPOTHBIC MAaTEPHAIbl, KaTallu3aTOpPHI,
ANEKTPOJIUTHI), HCIOIB3YEMBIX [UIsl CO3[JaHHUS CYINEpPKOHIEHCAaTOpOB, TOIUIMBHBIX DJJIEMEHTOB U
JIUTUEBBIX AKKYMYJIATOPOB. MeETOAbl  MCCIACAOBAHUS  XapaKTEPUCTUK KOMHOHEHTOB XUT
(2meKTpOAHBIX CJIOEB, 3NEKTPOJIUTOB): oTpefiesieHre yaAENbHOMN €MKOCTH WIIH
ANEKTPOKATATUTUYECKOW aKTUBHOCTH, HCCIENOBaHue cTabmiIbHOCTH. VccienoBanne XapakTepuCTHK
XUT: omnpeneneHue ynejabHOH DHEPrOEMKOCTH, MAKCHUMAJIBHOW MOLIHOCTH, OIPEAEIICHUE pecypca,
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
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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)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmapaToM, a ¢ JIPyroll CTOPOHBI, JOKEH HAYYUThCS MIPUMEHITh TEOPETUICCKUE 3HAHUS Ha TIPAKTHUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHUs AUCIUILIMHBI,
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 MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

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

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA AUCHUILIMHBI «OCHOBEI KOHCTPYHUPOBAHUSA U MOIACIHUPOBAHUSA IJICKTPOXUMHUYCCKUX

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;

- CTaOWJIBHOCTh 3NEKTpOXUMUYEeCcKHX xXapakrepuctuk IIOMTD u B3auMocBsi3b C (ha30BBIMH H
MUKPOCTPYKTYypHBbIMH u3MeHeHus MU [IOMTO;

- THUIl pacHpeNieieHUss HOHHOTO M 3JCKTPOHHOTO TOKOB B IOPHUCTOM OJJIEKTPONE, HapaMeTpHl,
OIIPEACISIONINE CONPOTHBICHNE IIOPUCTOTO 3NIEKTpoAda, BHMJ Troforpada HMIegaHca MOPHCTOTO
3NIEKTPOAA;

- IOHSTHE XUMUYECKON EMKOCTU U EMKOCTHU JABOMHOIO 3apsKEHHOIO CII0s;

- COBPEMEHHOE COCTOSHHE OOJIAaCTH HAyKH, MOCBSIICHHONW pa3padoTKe (yHKIHMOHAIBHBIX MaTepuajoB
JUIS MX MCIOJIL30BAaHMSA B KauecTBe KoMHoHeHTOB [IOMTD;

- ocHoBHble Meroabl wucciaenoBanusa [IOMTO, snekTpoaHbIXx mporeccoB U (yHKUMOHAIBHBIX
MaTepHalios;

- OCHOBHble MeToabl wHccienoanusi wmarepuaigoB [IOMTD c¢ wucnonbp3oBaHHMEM pacTpOBBIX U
IIPOCBEUHBAIOLINX 3IEKTPOHHBIX MUKPOCKOIIOB;

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

- OCHOBHBIE CIIOCOOBI M3TOTOBJIEHUSI KOHCTPYKTUBHBIX d1eMeHTOB [IOMTD, o61acTh uX MpUMEHEHUs 1
XapaKTEPUCTHKH MTOJyYaeMbIX CIIOEB;

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

- 00nacTh NMPUMEHEHHsI KOMIIBIOTEPHOro MojenupoBanus Mg 3agad [IOMTD, ocHOBHBIE MeETOIBI
MOZEIMPOBAHUS M MIPUHIIMIIBI BBIOOPA TOTO MJIM HHOTO METO/1A;

- cxeMbl cHaOxeHus O6atapen [IOMTD TOIIIMBOM U BO3IYXOM;

- xapakTep 3aBucuMoctu npezaenbHoro KITJ[ cucteMsl 0T MOIIHOCTH IPH HOCTOSTHHOM Ko3(dunyeHTe
WCIIOJIb30BAHUS TOILIUBA,

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

- 3aKOHOMEPHOCTH BJIMSHUSI CBOMCTB PEarcHTOB M MPOJAYKTOB PEAaKIHU HA COCTOSHHE Te€TEPOTCHHBIX
KaTaJIn3aToOpOB B IIPOLIECCE IKCILTyaTalluH.

yMeThb:



- KPUTHYECKH aHaJU3UPOBaTh MHPOPMALKIO O pa3paboTKax B 001aCTH TBEPAOOKCHIHBIX TOIUTUBHBIX
3JIEMEHTOB;
- paccuurtars DJ{C TOMIMBHOTO 3I€MEHTA MPH 3a1aHHBIX YCIOBUSIX;
- paccuuMTaTh HaIpsIKEHUE Ha WIEAJbHOM TOIUIMBHOM 3JIEMEHTE IpU 3a/JlaHHOM TOKE M BHEIIHUX
YCIIOBUSIX;
- TPOBECTH aHaJIW3 CTPYKTYpHl BHYTpeHHero comportuBieHus [IOMT3 mno  Habopy
JKCIICPUMEHTAJIbHBIX JaHHBIX;
- COIIOCTAaBUTb JIaHHBIEC IEKTPOXUMUYECKUX HCCIENOBAHUMN, NIOIYUYEHHbIE IIPU Pa3IMUYHBIX PEXUMAX
pabotel [IOMTD, u onpenenuts Ha KX OCHOBE Ipoliecc, orpaHuunBatouuii 3¢ pexrusHocts [IOMTI;
- HUHTEpPIPETUPOBAaTh CIIEKTPbl MMIIEJAHCa 3JIEKTPOJOB U OIPENENATh Ha MX OCHOBE HalpaBJICHUS
ONITUMH3ALIH HIIEKTPOIOB;
- TIPOTHO3UPOBATH TMOBEICHUE (PU3NKO-XUMHUYECKHX CBOWCTB MAaTEpPHAJIOB B YCIOBHSX M3TOTOBJICHUS U
skcrutyataiu [IOMTO;
- KPUTHYECKH IPOAHATU3UPOBATh JIUTEPATypHBbIE AaHHbIE MO HchblTaHuaM wmogened [IOMTD nHa
HETPaJULHOHHBIX MaTepuaax;
- onucaTh OCHOBHBIE MeToabl uccienoanus [IOMTD, anekTpogHbIX IPOLEccoB M (PyHKIMOHAIBHBIX
MaTepHalioB;
- omMcaTh OCHOBHBIE MeTOAbl aHajm3a marepuanoB [IOMTD ¢ mnoMompio CKaHHUPYIOLIETO U
MPOCBEUMBAIOLIETO HIEKTPOHHBIX MUKPOCKOIIOB, OIIMCATh OCHOBHBIE Y3J1bl 1 pab0Ty JETEKTOPOB;
- paccuutats BAX Henneansasix [IOMTD ¢ nuHEtHBIM OMUYECKUM COMTPOTHUBICHUEM;
- BBIOpaTh MOZENb pelieHus npo0ieM, BOZHUKaoIMX npu pazpadorke [IOMTD;
- paccuuTaTh HpenenbHyo 3(P(EeKTHBHOCTh CHCTEMbI IS 3aJaHHOTO TOIJIMBA M YCIOBHH pabOTHI
6arapen [IOMTD;
- pa3buparbCsi B OCHOBHBIX THIAX KaTaJUTHYECKUX CHUCTEM, MMEIOLIMX OOJIbIIOEe 3HAYCHUE IS
TOIJTUBHBIX JIEMEHTOB;
- IPUMEHATh OCHOBHBIC 3aKOHBI XMMHUH Ul OOCYKAEHHUS CBOWCTB M XapaKTEPHUCTUK TeTEPOreHHbIX
KaTJINTUYECKUX CHCTEM.

BJa/IeTh:
- TEOPETUYECKHE 3HAHMSI COBpEMEHHOT0 ypoBHs pa3Butus [IOMTI;
- METOIbl WMHTEPIPETalud JAHHBIX, TOJIYYEHHBIX JJIEKTPOXUMHUYECKHMH METOJAMHU HCCIIEIOBaHUS
[IOMTDO;
- METOJOJIOTHS COBPEMEHHBIX METOJOB HCCICAOBAHUS BHYTPEHHEH CTPYKTYphl CONPOTHBIICHHUS
[IOMTDO;
- TEOpPETUYECKHE 3HaHUS, HEOOXOAWMBIC MJisl IMPOrHO3UPOBAHMS BO3MOXKHOCTH HCIOJNB30BAHUS
Pa3TUYHBIX TPYII COETUHEHHH B KauyecTBe KoMmoHeHToB [IOMTO;
- oOmee mpencraBieHUe 00 OCHOBHOM Ha0Ope MOAXOAOB W MeToMoB wuccienoBanust [IOMTO,
ANEKTPOAHBIX MPOIIECCOB B HUX, A TAKXKe (DYHKIIMOHAIBHBIX MaTepHAJIOB;
- 3HaHWE NPUHUOUIOB PabOTBl MHUKPOCKOIIOB, MCIIONB3yEeMBIX INpH aHaiu3ze marepuanoB [IOMTO
(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 3HaHMU O TETEPOTeHHOM KaTalln3e U MEXaHU3MaX, JISKAINX B OCHOBE PEaKkUni 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 . DnexTpomHbIe MaTepHaibl IS CyNepKOHICHCATOPOB, JIMTHEBBIX aKKyMYJISATOPOB M TOIUTMBHBIX
aneMeHTOB. OcOOEHHOCTH M CIIOCOOBI MOTyYeHUS

19 . Meroxabl uccienoBaHMN XapaKTEPUCTHUK CYNEPKOHJICHCATOPOB, JIMTHEBBIX aKKyMYJSTOPOB H
TOIUTMBHBIXAJIEMEHTOB

[Ipumepsl 3K3aMEeHALMOHHBIX OUJIETOB:
[Ipumep 1:

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

2. DJEKTpPOIHBIE MaTepualibl Uil CYNEPKOHICHCATOPOB, JIMTHEBBIX AKKYMYISTOPOB M TOIUTMBHBIX
aneMeHTOB. OcOOEHHOCTH M CIIOCOOBI MOTyYeHUS

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

2. Meronpl HcclelOBaHUN XapaKTEPUCTUK CYIEPKOHICHCATOPOB, JIMTHEBBIX AaKKyMYJSTOPOB MU
TOIUIMBHBIX2JIEMEHTOB

Kpurepun oneHuBaHus
Onenka ommyHO 10 OamioB - BBICTaBISETCS  CTYACHTY, IIOKa3aBLIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIEHUM.
Onenka oOmMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHual, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

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

ITpomexxyTouHas arTecTanys NMPOBOAUTCS B (hopMe YCTHOTO 3K3aMeHa. B sk3ameHarmoHHOM Ouere
JIBA TEOPETHYECKUX Bompoca. Bpems Ha moAroroBky K 3k3ameny 60 muHyT. Ompoc cTyaeHTa 1o
OuneTy He JOJDKEH MpeBbIaTh 60 MUHYT.



