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AHHOTANMA

Kypc '"®Ousnko-xMMUYeCKHE OCHOBBI JHEPreTMYECKMX YCTAHOBOK Ha TOIUIMBHBIX  3ieMeHTax"
IpeayCcMaTpuBaeT O3HAKOMIIEHHE OOYdYalOIIMXCSl C OCHOBHBIMH IPHUHIMIAMH  (YHKIMOHHPOBAHMS
TBEPIOOKCUAHBIX TOIIMBHBIX 37eMeHTOB (TOTD), TUTUH-MOHHBIX aKKyMYJISTOPOB, & TAKXKE YHEPTETHUECKUX
YCTaHOBOK Ha UX OCHOBE U CUCTEMaMU aBTOHOMHOM 3HEPreTUKU.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- O3HaKOMJICHHE OOYydYaroIlMXCsi C OCHOBHBIMU MpPHUHUMIAMH (YHKIUOHUPOBAHHUA  TOILTUBHBIX
351eMeHTOB (TD), TUTUH-UOHHBIX AKKyMYJISITOPOB, a TAKXKE SHEPIreTUYECKUX YCTAaHOBOK HA UX OCHOBE U
CHUCTEMaMH aBTOHOMHOM dHEPIreTUKH.

33]13‘[1/[ JAUCHUIIINHBI

- (hopmupoBaHKe 0A30BBIX 3HAHUH M MPEACTABICHUN O pabOTe TOMIMBHBIX IIEMEHTOB, JINTHH-MOHHBIX
AKKyMYJSTOPOB, TOCTPOCHUH CHUCTEM KOHTPOJIA, YIpPaBICHHS M 3allUTHl, a TaKKe O CO34AHHH
JHEPreTU4eCKUX YCTAaHOBOK Ha UX OCHOBE U aBTOHOMHBIX CCTEM aBTOHOMHOI SHEPreTHUKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.3 CrnocoOeH mnpuMeHSTh TeopeThueckue W (WIn)
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U |IKCIIEPHUMEHTAJIbHBIE METOIBI UCCICIOBAaHUN K KOHKPETHOU
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN Hay4HOW 3aJa4e M HWHTEPIPETUPOBATH  IOJIYYCHHBIC
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO | PE3yJIbTaThl

aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!




YMETb:

- 0o0Iue NPUHOUIBI NOCTPOCHUSI HSHEPreTUUYECKOM CHCTEMBI B paMKax APKTHYECKOH HpPOTpaMMbl
M®TUY;

- COBPEMEHHOE COCTOSHHE HAayKH U TEXHMKH B OOJACTH TBEPAOOKCHIHBIX TOIUIMBHBIX 3JIEMEHTOB U
9HEPrOyCTAaHOBOK Ha UX OCHOBE;

- npuyuHbl BO3HUKHOBeHHA J/IC B TOIJIMBHOM 3JIeMEHTE, (aKTOpbl, BIMAIOLIME HA €€ 3HAYCHHE, U
TepMOAMHAMHUYECKUE OCHOBBI Beruucienus JJ(C;

- 3HaK 3aBucuMocTu DJ{C oT Temmeparypsl, 1aBICHUS, 10U HEIPOPEArHPOBABILINX KOMIIOHEHTOB;

- BUJ BOJBT-aMIIEPHON XapaKTePUCTHKU uieanbHOro TO M e€ m3MeHeHue MpHu y4yéTe BHYTPEHHEro
COIIPOTHBIICHHUS,;

- BHYTPEHHIOIO CTPYKTYPY TBEPAOOKCHUIHOTO TOIUIMBHOIO AJIEMEHTA;

- OCHOBHBI€ JIEKTPOXUMHUYECKHE MTPOLECCHI, JAIONINE BKIaA B otepu Ha TI;

- CTPYKTYpY BHYTPEHHEr0 conpotusieHus T3;

- METOABI HCCIIEOBAHMUS U aHAIN3a CTPYKTYPbl BHYTPEHHET0 conpoTusienus 13;

- cTaOMIIBHOCTB AJIEKTPOXUMHUYECKUX XapaKTepUCTUK TD U cBA3b ¢ (ha30BBIMU M MUKPOCTPYKTYPHBIMH
u3MeHeHussMu B T3;

- BHUJ paclpeneieHUs HOHHOIO M D3JIEKTPOHHOIO TOKOB B IIOPUCTOM 3JIEKTPOAE, IapaMeTphbl,
OTIPEJICNIAIONINE COMPOTUBIEHHE MOPHUCTOrO 3JEKTpoJa, BHA rojorpada HMIeENaHca MNOPUCTOTO
JIEKTPOAA;

- KOHLICTIHIO XUMHUYECKOH EMKOCTH U EMKOCTH JIBOMHOTO 3aps’KEHHOTO CIIOS;

- COBpPEMEHHOE COCTOSIHHE OOJIACTH HAyKH, MOCBSAIICHHOW pa3paboTKe QYyHKIMOHAIBHBIX MaTepHajoB
JUIS X UCTIONB30BaHUS B KaYeCTBE KOMIOHEHTOB T03;

- OCHOBHBIE METO/IbI HCCIIEOBaHUSA T3, 2JIEKTPOJHBIX MPOLECCOB M (DYHKIIMOHAIBHBIX MaTEPHAIIOB;

- OCHOBHBIE MeETOAbl MaTepuasioB 1D ¢ HCIONB30BaHUEM PACTPOBBIX M IMPOCBEUYHUBAIOLINX
JIEKTPOHHBIX MUKPOCKOIIOB;

- KJIACCHU(PHKALMI0 MEMOPAHHO-3IEKTPOIHBIX OJIOKOB 110 TEOMETPUH U HECYILIIEMY 3JIEMEHTY;

- OCHOBHBIE METOJbl M3TOTOBIEHHS CTPYKTYPHBIX 3JI€MEHTOB 1D, ux o001acTb NpHUMEHEHUS u
XapaKTEPUCTHKH MTOJyYaeMbIX CIIOEB;

- OCHOBHbIE TEXHHYECKHE 3a/1a4H, perraeMble pu pa3padorke 6arapen TI;

- 00nacTe NPUMEHEHHUS KOMIBIOTEPHOTO MOIEIMPOBAaHUS Ul 3amad 1D, OCHOBHBIE METOJBI
MOZEIMPOBAHUS M IPUHIIMIIBI BBIOOPA TOTO MJIM HHOTO METO/1A;

- cxeMbl cHaOxeHus O6atapeit TO TomnuBoMm;

- xapakTep 3aBucuMoctu npeaenbHoro KITJ[ cucteMsl 0T MOIIHOCTH IPH HOCTOSTHHOM Ko3(dunneHTe
WCIIOJIb30BaHUS TOILTUBA,

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

- 3aKOHOMEPHOCTH BJIMSHUSI CBOMCTB PEarcHTOB M MPOJAYKTOB PEaKUHMH HA COCTOSHHE Ie€TEPOTCHHBIX
KaTaJIn3aToOpOB B XOZE IKCILTyaTalluH;

- IPUHLIUT pabOTHI ¥ KJIACCH(PUKALNS XUMUYECKIX UCTOUHUKOB TOKA;

- TEXHOJIOTUYECKHE aCIEKThI IPOU3BOICTBA JIUTUH-UOHHBIX aKKYMYJISITOPOB;

- OCHOBHBIE MaTepHabl JJis1 U3rOTOBIICHUS coBpeMeHHbIX JIMA;

- IPUHIIUT paObOThl CHCTEMBI KOHTPOJIS, yipaBienus u 3amutsl JINAD;

- METO/BI aHAJIM3a SKCIEPUMEHTAIBHBIX JAaHHBIX IPU pa3paboTke u npousBoactse JIMA;

- IIPUHIIMII TIOCTPOEHUS U QYHKIIMOHUPOBAHUS CUCTEMBI HAKOIIJICHUS SHEPTUU U MUKPOCETEil.



- KPUTHYECKH aHAIM3UPOBaTh MHPOPMALINIO MO pa3paboTKaM B 00IaCTH TBEPJOOKCHAHBIX TOTUTMBHBIX
3JIEMEHTOB;
- paccuntbiBaTh JJIC TOIIMBHOIO 3JI€MEHTA IIPHU JIAHHBIX YCIOBUIX;
- paccuMThIBaTh HANpPSHKEHHWE HA HICATbHOM TOIUIMBHOM 3JIEMEHTE NpPU JAHHOM TOKE M BHEIIHUX
YCIIOBUSIX;
- aHaNU3UPOBaTh CTPYKTYPY BHYTPEHHETO compoTuBieHHs 1D 1O HabOpy SKCIEpUMEHTAJIbHBIX
JAHHBIX;
- CONOCTAaBJIATH JTAHHBIE DJIEKTPOXUMHUYECKUX HCCIETOBAHUMN, MONYYEHHBIX B Pa3JIMYHBIX YCIOBHIX
pabotel T, 1 onpeensTh Ha UX OCHOBE MPOLIECC, TUMUTUPYIONIHNA d3PPEKTHBHOCTH paboThl TOI;
- MHTEPIPETHPOBATh CIEKTPHl MMIIEAAHCA 3JIEKTPOAOB M OINPENEIATh HANPABICHUE ONTHMM3ALUU
3JIEKTPO/IOB HAa UX OCHOBE;
- IPOTHO3UPOBATH MOBeIeHNE (PUZNKO-XUMHUYECKIX CBOMCTB MaTrepuajoB B YCIOBHSX U3TOTOBJICHUS U
aKCIUTyaTauu TO;
- KpUTHYECKU aHAJM3UPOBATh JINTEPATyPHbIE JaHHbIC, TIOCBALICHHBIC UCIIBITAHUSM MOJIEIBHBIX SYEeK
TDO Ha ocHOBE HETPaJAULIMOHHBIX MATEPUATIOB;
- ONMCaTh OCHOBHBIE METOABI HccienoBaHusi 1D, BIEKTPONHBIX MPOLECCOB U (YHKUMOHAJIBHBIX
MaTepHalios;
- omMcaThb OCHOBHBIE METOIbl aHalu3a MarepuaioB 1O ¢ HCIONB30BAaHUEM PpACTPOBBIX U
MPOCBEYMBAIOIINX AIEKTPOHHBIX MHUKPOCKOIIOB, OITUCATh OCHOBHBIE Y3JIbl U paboTy AETEKTOPOB;
- TIPOU3BOAMTH MOAOOP ONTHUMAIBbHOW METOAMKH M3TOTOBIICHHUS IO TPEOOBaHMAM, MPEIBSIBISIEMBIM K
MOP(OJIOTHUH U COCTABY CTPYKTYPHOTO 31eMeHTa T3;
- paccuuTHIBAaTh BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY HeuJeanbHOro TD ¢ JTUHEHHBIM OMHYECKHM
COIIPOTHUBIIEHUEM;
- BBIOMpAaTh MOAETH VISl pelIeHHs 3a/1a4, BCTpeyaromuxcs npu paspadorke TI;
- BBIUHCISITH nipeenbHbiii KITJI cucTeMbl mpy JaHHBIX TOTUIMBE U pabodnx ycIoBHsx O6atapen TO;
- pa3OuparbCsi B OCHOBHBIX BUAAX KATAIUTUYECKHX CHCTEM, MMEIOIIMX OOJIbIIOE 3HAYCHUE IS
TOIJIUBHBIX YJIEMEHTOB;
- TpPUMEHSATb OCHOBHBIC 3aKOHBl XUMHHM [l OOCYKAEHHS CBOHCTB M  XapaKTEPUCTHK
reTepOreHHO-KaTaIMTHYECKUX CUCTEM;
- OPUEHTHPOBATHLCS B BEIOOPE AIIEKTPOIHBIX MATEPHAIIOB VISl PA3IMYHBIX AIEKTPOXUMUUYECKUX CHCTEM;
- OPHEHTHPOBATHCS B OCOOCHHOCTSAX TEXHOJIOTHUECKUX IPOIECCOB (POPMHUPOBAHMS JIMTHH-MOHHBIX
aKKyMYJISITOPOB;
- paccuuTaTh IpeesbHbIe 1 HOMUHAIBHBIX XapaktepucTuku JIMA u JIMAD.

BJIaJIETh:

- TEOPETUUYECKUMU 3HAHUAMU 10 COBPEMEHHOMY YPOBHIO Pa3BUTHUs TeXHOI0ruu T3;

- croco0amMy MHTEPIIPETALUHU JAaHHBIX, MOMYyYEHHBIX IEKTPOXUMUYECKUMH METOAAMHU HCCIICAOBAHUS
T9;

- METOAOJIOTHEH COBPEMEHHBIX METOAOB UCCIIEIOBaHNUS BHYTPEHHEH CTPYKTYpbI conpoTusienus 1T3;

- TEOPETUYECKUMHU 3HAHUAMH, HEOOXOIMMBIMH JUIS TIPOTHO3UPOBAHMS BOSMOXKHOCTH HCIOJIB30BAHUS
Pa3IMYHBIX TPYINI COCAUHEHUH B Ka4eCTBE KOMIIOHEHTOB T3;

- o0muM moHMMaHWeM 0a30Boro Habopa IMOJXOJ0B M METOAOB HCCie[oBaHUS T, 3JIEKTPOTHBIX
MPOLIECCOB B HUX, a TaKkKe (PyHKIIMOHAJIBHBIX MaTepHAIIOB;

- 3HAHWAMH IO TMPUHIMIIAM pabOThl MHMKPOCKOIIOB, HMCIIOJb3YeMbIX NPH aHalM3e MarepuaynoB 103
(pacTpoBBIX U IPOCBEUNBAIOIINX IEKTPOHHBIX);

- TEOPETUYECKUMH 3HaHUSIMU O KJIacCHU(PUKAIKI MeMOPaHHO-3IEKTPOIHBIX 0J10K0B T 1o reomerpun
U HECYLIEMY JJIEMEHTY;

- TEOPETUUYECKUMU 3HAHUSMU 110 OCHOBHBIM METO/IaM U3TOTOBJICHUSI CTPYKTYPHBIX 3J1eMeHTOB TO;

- METOAaMHU OAHOMEPHOIO MOJAEIHPOBAHUS JIEKTPOJOB, Ha ypoBHE TJ;

- OCHOBHBIMM IIPUHIUIIAMH METO0JIOTUHU COCTABJICHUS! KOMIIBIOTEPHOI MOJIENH;

- OCHOBHBIMH MOJXOAaMU pOeKTHpoBaHus Oatapeit TO;

- IEJIOCTHOM CUCTEMOM 3HAHUM O T€TEPOTCHHOM KAaTAJIN3€ U MEXaHU3MAX, JIEKAIIUX B OCHOBE PEaKIUi
KOHBEPCHH TOIUIMBA B BOAOPOACOACP AU ra3 AJsl TOITUBHBIX SJIEMEHTOB;

- HaBBIKAMM aHAJIM3a METOAOJIOTHYECKUX MPOOIEeM, BO3HUKAIOIINX MIPU PEIICHUN HCCIIEI0BATEIbCKUX
U TIPAaKTUYECKHX 33/1a4, B TOM YHCIIE B MEXANCIUILTMHAPHBIX 00J1acTsX;

- aKTyanpHOH wuHGOpMAanMed O COBPEMEHHBIX Marepuajax ¢ TEXHOJIOTHSX IPOU3BOJCTBA
JIUTHHA-UOHHBIX aKKYMYJISITOPOB;

- METOJJaMH aHaJIN3a KCIIEPUMEHTANIBHBIX JaHHBIX P pa3padoTke u nmpoussoxacTse JIMA;

- MeTogaMu MoaenupoBanus padotsl JIMA u JIMAB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

pr,Z[OGMKOCTB 110 BUAAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 Apktrnueckag nporpamma MOTHU B 2 5
Y4aCTH YHEPTeTUKU

) TBepIOOKCHIHBIE TOIIMBHBIE AJIEMEHTHI ) 5
(TOTD) n ux npuMeHeHne

3 Tepmonunamuka TOTD 2 5

4 CrpyKTypa BHYTPEHHETO CONPOTUBICHUS 4 5
TOTD

5 OnnomepHas MOJIeIb MOPHUCTOTO ) 5
anekrpona TOTD

6 OOmuuit MOIXOI K BBIOODY ) 5
¢dbyHkMoHANBHBIX MaTepuanoB TOTD

7 ®yukruoHansHble MaTepuaisl TOTO 2 5

8 Herpaganus komnonentoB TOTD 2 5

9 Mertonel uccienosanust TOTO 2 5
Mukpockonuueckue METO/BI

10 uccienoBanus B mpuMeneHun k TOTD 2 >

1 [IpakTuyeckas peanuzauus ) 5
MeMOpaHHO-3J1eKTPOAHbIX O5okoB TOTD
OnmHoMepHass  MOAENb  HEHJealbHOIOo

12 |TOTD. [Ilpaktuyeckass  peanuzaunus 2 5
Oarapeit TOTD

13 [Ipumenenue KOMITBIOTEPHOTO ) 5
MonenrpoBaHus K 3agadam TOTD

14 Wurerpanus Oarapeii TOTD B ) 10
SHEPreTUYeCKUe YCTAaHOBKU

Hroro yacos 30 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 2 (Becennuii)

1. Apktrueckas nporpamma M®OTH B yacTn sHEPreTHKN

OCHOBHBIE aCTEKThl KOHLEMNINUU CO3AaHUSI SHEPreTUYECKOH CHUCTEMbI OIMOPHOTO IYHKTA CBS3M JJIS
Apxkrudeckoro peruona Poccuiickoit @eneparuu.

bnok mepBudYHOW reHepanyuu AIEKTpUUECKON dHeprud. Bo3oOHOBIsieMble UCTOYHUKH JHEPTHH.
BerpoBble reneparopsl B apKTHYECKOM UCHIOTHEHNUHU. CONHEYHbIE MTaHEel!.

bnok renepanuu Bogopoaa. DNeKTPOIU3EPhl, UX OCHOBHBIE TUIIBI U COBPEMEHHBIN YPOBEHb Pa3BUTHS
texHonoruu. lllemounsle anekTponusepsl. TBEpAONOIMMEpHBIE IEKTPOIU3EPHl. TBEPIOOKCHIHBIE

ANEKTPOIHU3EPHI.




brnok xpaHeHus Bogopona. XpaHeHHE BOAOPOAA B CXKAaTOM (KOMIIPUMHPOBAHHOM BHJIE), OCHOBHBIE
XapaKTEepUCTHKH. XpaHEHHE BOAOpPOAa B METAJUI-THAPUIHBIX OaljIoOHaX, OCHOBHBIC IapaMeTphI
TEXHOJIOTUH. XpaHEHUE BOJOPOAA B KUAKUX OPIraHUYECKUX HOCUTENSX, OCHOBHBIE XapaKTEPUCTUKH,
pEeaKToOpbl THUAPUPOBAHMS W JCTUAPUPOBAHMS, THIBI >KUAKHUX OPraHMYECKUX HOcHUTened (map
IUIpUPOBaHUs-Ierupuposanus). KaranuzaTopsl ruipupoBaHus U 1erHIpUPOBAHUSL.

bnok Bropu4HOil reHepanuy 3JIEKTPOIHEPTrUU U TEIJIOBOM 3HEpruu. TUIBI TOIUIMBHBIX 3JIEMEHTOB.
TBeproOKCUAHbIE TOIUIMBHBIE 3JIEMEHThI, HHEPrOyCTAHOBKM Ha MX OCHOBE, OCHOBHBIE
XapaKTepUCTHKH. MeMOpaHHO-3JeKTpoaHbIe OyokHM, Oarapeu. TBepaomonuMepHbIE TOIUIMBHBIC
3NIEMEHTBI, YHEPTOYCTAHOBKHU HA MX OCHOBE, OCHOBHBIE XapaKTEPUCTUKU. MUKPOTYpOUHBI, OCHOBHBIE
xapakTepucTuk. MynsTHMOC — MHOropeXuMHash MOOWJIbHAS 3JIEKTPOCTAHLUS C MEPEeMEHHBIMU
000pOTaMu JAM3EIBHOTO JBHTaTeNii W AICKTPOHHO-MAIIMHHBIM TEHEPaTOPOM Ha MOCTOSHHBIX
MarHuTax.

brnok HakoruieHust 3JEKTpUYECKOM dHepruu. JIUTHH-MOHHBIE AaKKyMYJSTOPBI, WX OCHOBHBIC
XapakTepucTuku. [lepcnekTuBHbIE peneHns B 001acTH XpaHEeHHs MIEKTPHUUECKOM SHEPTUH.

brnok ympaBineHuss MOTOKAaMM MOIIHOCTH. OHEPreTUYECKHEe TMOPTHL. JHEpreThyeckuil xao.
DOHepreTuyeckue poyTepsl. lIpiMeHeHne MCKYCCTBEHHOTO MHTEIUIEKTa K 3ajade OajJaHCHpPOBAHUS
ANIEKTPUUYECKON SHEPTUU B MUKPOTPH/IE.

bnok nogkiroueHue nojae3Hon Harpy3Ku. JNEeKTPOIprUeMHUKY. TernocHadkeHue.

2. Teepmookcuaabie TOIUBHEIE AneMeHTHl (TOTJ) u ux npuMeHeHue

[TpuHnun pa®oTel TOIUIMBHBIX 371eMeHTOB. Kiaccudukaius TOIUIMBHBIX DJIEMEHTOB IO paboueit
temneparype. Kimaccupukanusi TOIDIMBHBIX 3JIEMEHTOB II0 NEPEHOCUMOMY Yepe3 MeMOpaHy HOHY.
OcCHOBHBIE JOCTOMHCTBA U HEJOCTATKU PA3JIMYHBIX TUIIOB TOIIMBHBIX JJIEMEHTOB.

[TpuHIMn paGoThl TBEPAOOKCHAHBIX TOIUIMBHBIX 3JIEMEHTOB, NMPHHLUMNUANbHAS cxeMa. OCHOBHBIE
JOCTOMHCTBA M HEIOCTATKM TEXHOJOTMU O CPAaBHCHHIO C APYTHMMH TEXHOJOTHSIMHU TEHEepaluu
ANEKTPUYECKON M TEIJIOBOM SHEPTHU U3 MEePBUYHBIX HCTOYHUKOB 3Hepruu (Torwuea). Mecto TOTD
CpeaM JIpyTrux TEXHOJNOTWH TreHepauuu. EauHndable mMeMmOpaHHo-3nexTpoxHbeie Omokun TOTD,
Oarapeu (coopku, crekn) TOTD, sHEpreTHYECKUE YCTAHOBKY.

PBIHOK TOIIMBHBIX 2JIEMEHTOB B pa3pe3e Pas3iM4YHbIX PErMOHOB MHpPA, XapaKTepHBIX IHANa30HOB
MOIIHOCTH, XapaKTePHBIX 001acTel TPUMECHEHHS.

3. Tepmogunamuka TOTD

[lepBoe Hauano TEpMOJAWMHAMUKMA B cliydyae oOOpaTHUMOHN diekTpoxumuueckoi peakiuu. KITJ]
mpouecca TeHepaluH 3JICKTPOIHEPTrul Ha TOILUTUBHOM sieMeHTe. Ko3(h(uuueHT ucnonbp30BaHUs
toruBa/okucutenst. Cea3b OJIC  oOpaTUMOH 3IEKTPOXMMHYECKOH peakiud ¢ HW3MEHEHHEM
TEPMOIMHAMHYECKUX MOTeHIMaoB. YpaBHenue Hepuera. OJ1C obparumoii peakiuu okucienus H2,
CO u CH4 B 3aBucMMOCTH OT TeMIIepaTypbl M JaBleHUsA. Bonbr-ammepHas XapakTepuUCTHKa
U7CaTbHOTO TOIUIMBHOTO 3JIEMEHTA.

4. CtpykTypa BHyTpeHHeTO conpotunieaus TOTO

D¢ dexruBHOCTS padoTel TOTD HapAMyI0 3aBUCHUT OT BEJIMUUHBI €0 BHYTPEHHETO CONPOTHUBIICHUS.
TpeboBanne OecnepeboiiHON umTenbHOM paboTel DY Ha TOTD npuUBOOUT K JOMOTHUTEIHLHOMY
TpeboBanuIo cTabunbHOCTH Xapakrepuctuk TOTI Bo Bpemenn. CoBpemennsiii TOTD npencrasnser
u3 ce0s MHOTOCTIONWHBIN (0K0JI0 10 c10eB) KepaMo-MeTaNTMYECKU TaKeT, KaKABIH U3 CTPYKTYpPHBIX
3JIEMEHTOB KOTOPOIO BHOCUT BKJIaJ B IIOJIHOE€ BHYTpEHHee colporuBieHue. OCHOBHBbIE IIOTEpU B
TOTD cBsi3aHBl C NPOTEKAHHUEM OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKUUH W TPAHCIOPTOM
SNIEKTPOHHOTO M HMOHHOTO TOKOB. B mporiecce M3rotoBieHust U pabOTHl CTPYKTYypHBIE JIEMEHTHI
TOTD wucneiThiBaoT (pa3oBbie U MOP(HOJOTHUECKHE W3MEHEHMs, BIHSIOIIME HAa HMX BKJIaA BO
BHYTPEHHEE COIPOTHUBIIEHHE 3JIEMEHTAa. B JeKUusAX O CTPYyKType BHYTPEHHEIO COIPOTUBIICHUS
TOTD OynyT ocBemieHbl Kak BONPOCH BHyTpeHHEH cTpykTypbl TOTD u BiusHUSA ee Ha BHYTpEHHEE
COIIPOTHBIIEHHE, TaK U BOIPOCHI IBOJIIOIMH CONPOTUBIIEHUS BO BPEMEHHU.



Jleknmuu o cTpykType BHYyTpeHHero compotuBieHuss TOTD coxepxkar B cebe cieayromue
temarndeckue Onoku; crpykrypa TOTD u ocHOBHBIE (yHKIMH CTPYKTYpHBIX 3eMeHToB TOTD;
ANMEKTPOXUMHUUECKUE MPOIECCHI, POTEKAIOLINE B OTIEIBHBIX CTPYKTYPHbIX 31eMeHTax TOTD u nx
BKJIaJ, B TOJHOE BHyTpeHHee comnportuBieHne TOTD; moaxombl M METOOBl aHAIM3a CTPYKTYPHI
BHyTpeHHero comnpotusieHuss TOTD; crabunpHOCT, BHYTpeHHero conpotusicaus TOTD wu
OCHOBHBIC (PaKTOPBI, BIMAIONINE HA CTAa0MJIBHOCTb XapaKTEPHUCTHUK; (a3oBble U MOPGOIOrHUECKUE
U3MEHEHHsI CTPYKTYpHbIX 371eMeHToB TOTD wu cCBsI3aHHOE C HHUMH H3MEHEHHE BHYTPEHHETO
comporusienus TOTD.

5. OgHoMepHas Mozels opucToro sekrpoga TOTD

Pacnipenenénnas >neKTpOXMMHMUYECKasl peaklHs B IMOPUCTOM 3IEKTponxe. Moxenb 3JeKTpoAa Ha
OCHOBE 1IENU PacHpeeéHHbIX IEMEHTOB. BO3MOXXHOCTD BbIpa)KEHUsI XMMUYECKOTO MOTEHIMala B
NEKTPUUECKUX €MHMIAX. EMKOCTh JBOMHOIO 3apsykeHHOTo ciios. XuMHueckas EMKOCTb. Pacuér
COIIPOTHUBJIEHUS] MOJENU IIOCTOSIHHOMY U II€pEMEHHOMY TOKy. YacTHble ciydau. BiusHue
HEJIMHEHHOCTH, ra30au(Py3uOHHBIX OTEPb.

6. O6uwmit moaxox K BeIOOPY (PyHKIMOHANBHEIX MaTepuanoB TOTD

OcHoBHBIE TpeOOBaHUS K MaTepHallaM 3JIEKTPOJHTA, 3JICKTPOJOB, MHTEPKOHHEKTOpPA, epMETHKA.
DneKTpoHHas, HMOHHAs, 0o0m@as MpPoBOAUMOCTb. CrocoObl HM3MEpEeHUs MPOBOAMMOCTH U YHCEN
nepeHoca. TepMuyeckoe, XMMHUYECKOE pACIIMPEHHUE OKCHIHBIX MAaTepHalioB, CIOCOOBI UX
U3MepeHus. DIEKTPOXUMHUYECKas MOIIpU3alus, €€ BHIbl, NMPUYMHBI BO3HUKHOBEHUS, CIIOCOOBI
HM3MEpPEHUSI.

7. OyHKIIMOHANBEHEIE MaTepuaisl TOTD

OnexTponuThl. BakaHCHOHHBIM, MEXY3eIbHBIM MEXaHW3M  KHCJIOPOA-MOHHOTO  TepeHoca.
ONEeKTPOJAUTHl HAa OCHOBE JAMOKCHIA LMPKOHUS, OCHOBHBIC TIOAXOAbl K YIYYIICHHIO UX
(byHKIIMOHATIBHBIX CBOWCTB. IIpobrmema crapeHus 3JIeKTPONNUTHBIX MaT€pHUaoB, MYTH €€ PEIICHUs.
DJNEeKTPOJIUTHl Ha OCHOBE OKCHJA LEepus, MX MPEUMYILIECTBA M OrpaHUUYEHHs. ODIEKTPOJIUTHl Ha
OCHOBE rajjara JlaHTaHa, UX IPEUMYILIECTBAa W OrpaHuueHus. Jlpyrue rpynibl MaTepHaloB ¢
JOMHUHHUPYIOLIEH KHCIOPOA-NOHHOHN MPOBOJUMOCTHIO.

Karonpl. OCHOBHbIE 3aKOHOMEPHOCTH HM3MEHEHMS (PYHKIIMOHAIBHBIX CBOWCTB CJIOXKHOOKCHIHBIX
MaTepHaioB B 3aBUCHMOCTH OT IOJIOKEHHSI COCTaBIIIOLINX 3IIeMEeHTOB B llepuoanueckoii cucreme
XUMHYECKUX 3JIeMEeHTOB. KaTonHble MaTepraisl Ha OCHOBE MAaHIaHUTA JIaHTaHa, UX CTPYKTYpHbIE U
¢uznko-xuMudeckue 0coO0eHHOCTH. CrocoObl M3rOTOBJICHUS M HAHECEHHUS! KAaTOAHBIX CJIOEB Ha
OCHOBE MaHraHuTOB. HuskoremmeparypHble KaToipl, HMX IPEUMYLIECTBA W OIPAaHUYEHUS.
KommosutHbie KaTonbl.

AHonpl. MeTann-kepaMUuecKue KOMIO3UTHBIE aHoAbl (kepMeTsl). [IpenMyiiectBa M OrpaHHUYCHHS
UCTIONIB30BAaHUsI  HUKEJIbCOAEpKamuMX  aHomoB. CrmocoObl  M3rOTOBJIGHUS M HAHECCHMS
HUKEJIbCOACPKAIIUX aHOAOB. bumeramnnueckue, O€3HUKENEBBIE KEPMETHl. AHOABI HAa OCHOBE
KEpaMHUYECKUX MaTepHallOB CO CMEIIAaHHON IPOBOAMMOCTBIO, UX IPEUMYLIECTBA, OTPAHUYEHUS U
MPUMEPBI UCTIOB30BaHHUA.

WnTepxonHekTopbl. Kepamuueckue M MeTaluIMUECKUE WHTEPKOHHEKTOPBI, MX IPEUMYLIECTBA U
orpannuenusi. [Ipobnema 3arps3Henust komnoHeHTOoB TOTD XxpomMoMm, OCHOBHBIE MEXaHU3MBI H
CIIOCOOBI €e pelICHHUSI.

I'epmernkn. CnocoOwsl repmermzanuu  siaeiikn TOTD. CrekiiokepaMHuecKue TepPMETUKH, HUX
OCHOBHBIE XapaKTepucTUKU. CriocoObl M3rOTOBJICHHS 1 HAHECEHUSI TEPMETHKOB.

8. llerpamanus kommonentos TOTD

OcHOBHBIE TpUUYMHBL Jerpazanun komrnoHeHToB TOTD. MukpocTpykrypHas aerpagauus, ee
NpUYUHBl U crmocoObl ycTpaHenus. DazoBas crabuibHOCTh KommnoHeHTOB TOTD. Jlerpagamus
aHO/IOB B YIVIEBOIOPOJHOM U Cepocoepr alleM ToluinBe. B3anmonelcTBie MeXIy KOMIIOHEHTaMHU
TOTD. 3amuTHEIE HOACION, HX Ha3HAYEHHE, CIIOCOOBI HAHECEHU M HENOCTATKH.

9. Metoxas!l uccinenosanus TOTD



OCHOBHBIE METOJBl MCCIIEJOBAaHUS TBEPAOOKCHIHBIX TOIUIMBHBIX 3J€MEHTOB. MccienoBaHue
BOJIETaMITEPHBIX 51 MOIIIHOCTHBIX XapaKTEPUCTHK. NmnenancHas CHEKTPOCKOIHS.
XpOHOMIOTEHITUOMETPHSI. MUKPOCKOIMYECKHUE METOJbl HCCIeIOBaHUs. XpoMmarorpadus W aHaau3
COCTaBa ra3oBbIX CMECEH.

OCHOBHBIE METOJIBI UCCIIENOBaHUSA MEKTPOIHBIX MpoueccoB B TOTD. Kombunaunonnoe paccesnue
cBeTa. MUKpPOCKOIIMYECKHUE METO/IBI UCcaen0Banus. ccnenoBanye 3JeKTPOIHOM OJISIpU3aLUU.

OCHOBHBIE METO/BI HCCIEAOBaHUS (DYHKIMOHAIBHBIX MaTepHaloB. TepMOrpaBUMETPHYECKHIA
aHanmu3. Jluddepennmansupiii Tepmudecknii ananu3 (JJTA) u nuddepeHnmansHas cKaHUPYOMAsL
kanopumerpus ([CK). JlmmaromeTpusi, TepMHYECKOE M XHMHYECKOE PACHIMPCHUE MaTephalioB.
BricokoTemneparypHasi SJEKTpOHHAasi ¥ HMOHHAs IPOBOAMMOCTh. M3ydeHue umcen mnepeHoca.
Uzmepenne koddpduuuenra 3eedeka. BpemsnponeTHas BTOPUYHO-MOHHAS MacC-CIIEKTPOCKOIHS H
M30TOIHBII 0OMEH.

10. Mukpockonu4ecKkrue METOAbI UcciieoBaHus B npumeHeHu k TOTD

Llenpro JeKnMU SBISIETCS TEOPETHUECKOE OCBOEHHE CIyIIATEesIMU Hamboliee pachpoCTpaHEHHBIX
MeTooB aHaimza MarepuasioB TOTD ¢ uKCnoib30BaHMEM PACTPOBBIX M IPOCBEUMBAIOIINX
JNEKTPOHHBIX MHKpPOCKONOB. B jekumm OyayT paccMOTpEHBI YCTPOWCTBA OCHOBHBIX Y3JIOB
3JIEKTPOHHBIX MUKPOCKOIIOB, ONMCaHa paboTa IETEKTOPOB M PACCMOTPEHBI IPUMEPHI UCCIICAOBAHHUS
HEKOTOPbIX MaTepHaJIOB.

B3auMoneicTBHE YCKOPEHHBIX JIEKTPOHOB C BEHIECTBOM. YCTPOHCTBO IEKTPOHHBIX MHKPOCKOIIOB.
PactpoBas oanextponHas wmukpockonus (POM). KomuuecTBeHHBII H  MONYKOJIMYECTBEHHBIN
PEHTTEHOCIIEKTpaIbHbI MUKpoaHain3 Ha POM. IloaroroBka obpa3noB ajs uccienoBanus Ha POM.
[IpocBeunBaromasi 3JIE€KTPOHHAS MHUKpOCKonusA. Jludpakiys yCKOPEHHBIX 3JEKTPOHOB IIpH
B3aUMOJCMCTBUM C  KPUCTAUIMYECKHMMHM  Marepuanamu. IIpocBeumBaromias — 3JI€KTpOHHAA
MUKPOCKOIIHS BEICOKOI'O pa3pereHMsl.

OneMeHTHBIN aHanu3 ¢ ucnoib3oBanuem [19M. [ToaroroBka 06pa3noBs s uccienopanus Ha [IDM.
11. IIpakTuyeckas peannsanus MeMOPaHHO-3IIEKTPOAHbIX O110koB TOTD

MeMOpaHHO-3JIEKTPOAHBIM  OJOK  siBiIsieTcss 0a30BBIM  3BEHOM TEXHOJIOTMM  TBEPIOOKCHIHBIX
TOIIMBHBIX 371eMEHTOB. CylleCTBYeT MHOXKECTBO IoAX0A0B K peanusauuu TOTD, KoTopble MOXXHO
KJaccu(pUUMpOBaTh MO TAKMM IapaMeTpaM, Kak TeOMETpHsl, HECYIIUH 3JIEMEHT, TUI TOKOCheMa U
1.1. Kaxaprit u3 nonxonos k peanuzanud TOTD nMeeT cBOM MPEUMYIIECTBA U HEIOCTATKH, KOTOPBIE
OyayT ocBemeHbl Ha Jekuuu. K mpumepy, aneMenTsl TpyOuaToil KOHCTPYKIMHM Hanbojee YCTONYHUBEI
K TEPMUYECKHUM CTpeccaM, OJIHAKO, CheM TOKa C HUX CYLIECTBEHHO 3aTpyAHeH. B To ke Bpems, Ui
SIIEMEHTOB IUIAHAPHOW KOHCTPYKLMH, r1e obecrnedeHrne IPQPEKTUBHOTO KOHTAKTa JIIEKTPOX |
TOKOCHEM HE MPEJCTABISAET TAKUX CIOKHOCTEH, CYIIECTBEHHOW MpOOJIEMOi SIBISETCS pasJielieHHe
OKHCIUTENIFHOTO W TOIUIMBHOTO 0OO0BEeMOB. BrIOOp snemeHTa MeMOpaHHO-3IEKTPOTHOrO OJoKa,
HECYILIEr0 OCHOBHBbIE MEXaHUUYECKHE Harpy3kH, BO MHOIO OIPEIEIII€T BO3MOYKHBIE HCIIOJIb3yEMBbIE
METO/ABl M3TOTOBIEHHUS OcTajdbHbIX cjaoeB TOTD u momycTUMble TEXHOIOTMYECKHE PEXHMBI
o0pabotku. Tak »rmeMEHTHI Ha OCHOBE HECYLIET0 MeTajla He JOIYCKaloT HpPUMEHEHHs
BBICOKOTEMIIEPATypHBIX 00pabOTOK B OKMCIUTENbHOW arMocdepe. OTaenbHOe BHUMaHUE OyneT
YIOEJIEHO METOJaM U3rOTOBJIEHUS KaK HECYUIMX IIOAJIOKEK, TaK U OCTAJIbHBIX CJIOEB
MeMOpaHHO-31eKTpoAHbIX 0510KOB TOTD. MOXXHO BBIAEIUTH YETHIPE OCHOBHBIX T'PYIIIBI METOJOB
M3rOTOBJICHUSI CTPYKTYpHbIX 3uieMeHToB TOTD: KomtougHble, a’po30ibHbIE, (U3UUYECKOTO U
XUMHYECKOTO oOcaxkieHusa. byayT ocBemieHsl 001acTH NPUMEHEHHMS KaKIOTO W3 METOJOB H
BO3MOXKHBIE XapaKTEPUCTUKH 110JIy4aeMblX CIOEB.

12. Onnomepnas moxenb HeupeanbHoro TOTD. [paktrueckas peanu3zanus 6arapeit TOTI

BbIBon ypaBHEHHMS OTHOCHUTENBbHO KOI((HUIMEHTAa HCIOIb30BaHUSA TOIUIMBA BIOJIb KaHaJa.
OddexktuBHOE BHYTpeHHee compoTusieHne wuaeanbHoro TOTO. Pemenne MeTomoM KOHEYHBIX
pa3zHocTeil. 3aBHCHUMOCTb BOJBT-aMIiepHON xapakTtepucTuku TOTO ot ero comporuBieHus. YUeT
HEJMHEHHON MONSpU3alMU  IEKTPOAOB U IU(PQY3HOHHBIX TOTeph — pacdéT C MOMOUIBIO
cneruanusupoBanHoro I10.

3anauu, Bo3HUKaromue npu npoektupoBanun Oarapern TOTD. CnocoObl repMeTH3annu, CO3IaHUSL
ANIEKTPUUYECKOTO KOHTaKTa. [ eomeTpuueckue BapuaHThl. [Ipumep nepsoit 6atapen UDTT PAH.



13. IlpuMeHeHrne KOMITbIOTEpHOTO MOJIETHpoBaHus K 3amadaM TOTD

OO0nacth TpHUMEHEHHsI KOMITBIOTEPHOTO MonenupoBanusi anst 3ajgad TOTD. ITlpumepsr 3ajmad,
pelaeMbIX MOJICITUPOBAHUEM.

OCHOBEI MCTOJAa KOHCYHBIX 3JICMCHTOB. MO,I[GJ'II/IpOBaHI/Ie MeM6paHHO—3J'IeKTpOI[HOFO OJIOKa.
MO)IGJ'H/IpOBaHI/Ie TOILUTMBHOTO 31eMeHTa. OCHOBHEIC MCTO/bI YIIPOIICHUA MOJICIIN.

Beibop pasmepHocTH 3amaun. Mcmonb3oBaHuWe = CUMMETpHiA. MeToA  TOCTeoBaTEbHBIX
npubnmxennii. Meron 3¢dexTUBHBIX cpea. BrigeneHue CymiecTBEHHBIX CTENEHEH CBOOOIBI.
MonenupoBanue 6arapey TOIUIMBHBIX HIEMEHTOB.

MoenrpoBaHrue >HEProycTaHOBKH. biok-cxema MopenbHOW 3amauu. Kparkuii 0030p HEKOTOPBIX
MIPOTrPAMMHBIX ITAKETOB IO MOJEIHPOBAHUIO.

14. Unterpauus 6arapeit TOTD B 3HEpreTryeckre yCTaHOBKH

OcHoBHBIE cxeMbl cHaOxeHHs Oarapeit TOTD TomnmuBOM: TpocTas, C PEIUMKIOM BOIOpOJA, C
PELMKIIOM BOIBI, ¢ KOHBepcued aHomHeiMu rasamu. Pacuér nmpenmensHoro KIIJ[ cucrembr Ha Gase
TOTD. 3aBucumocts KII/] 1 TermIoBbIAEIEHUS OT CHUIMAeMOM MOIITHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas aymuTopusi, OCHAIICHHAST MYJIBTUMEIHUHBIM IIPOSKTOPOM M SKPAHOM.
CamocrosiTenbHas paboTa CTyJieHTa 00eCeYMBaeTCs JIOCTYTHOCTRI0 OMOINOTedHOro (hOHA.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
Jlureparypa BbliaeTcs Ha Kadeape:

1. HBanor-lun K.U., Mypun U.B, Monuka tBepaoro tena. T. 2, C.-I16., M3narensctBo CII6IY, 2000
2. Yebotun B.H., [lepdpunres M.B., DnekTpoxumusi TBEpIABIX 3ICKTPOIUTOB, M., «Xumus», 1978

3. Yopkernopd U., HaiimantcBenpaiit X. COBpeMEHHBIN KaTallu3 U XUMUYECKast KUHETHKA.
Honronpynnstit: «HTEemIexT, 2010. - 504 C.

4. bopecxkos I'.K. I'ereporennsrii karanuz. M.: Hayxka, 1986. - 304 c.

5. KpouioB O.B. I'ereporennsiii karanu3. M.: UKL «Akagemknuray, 2004. - 679 c.

JomnonHutenbsHas auTeparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Kupumnos B.A., Ky3un H.A. Amocos F0.U. Kupeenkos B.B. Co0sinun B.A. Karanuzaropst
KOHBEPCHHM YITIEBOJOPOIHBIX M CHHTETHUECKUX TOILIUB Il OOPTOBBIX T'€HEPATOPOB CUHTE3 ras3a//
Karanms B npombimennocty, 2011., Nel. C. 60 - 67.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. [lepedens pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTh "UHTepHeT", HeOOXOAMMBIX
JUISL OCBOCHUS! TUCLUILTUHBI (MOIYJIS)

http://www.issp.ac.ru/sofc-school2017/program.html
http://www.issp.ac.ru/sofc-school2017/dir/Presentation.pdf
http://www.issp.ac.ru/fuelcell2018/dir/Proceedings.pdf

ScienceDirect [Electronic resource] / Elsevier B.V. — URL: http://www.sciencedirect.com/

baza mannapix HanimoHanpHOTO MHCTHTYTA CTaHApTOB U TexHomoruit NIST — URL:
http://www.nist.gov/



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

ITpu MOATOTOBKE M YTEHHUHM JICKIMIH MOXET OTPEOOBATRLCS CICIYIOIEE MPOrPaMMHOE 00eCTICUCHHE:
MS Word, MS Power Point.

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

CryneHT, M3y4yarOlMid AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
afraparoMm, a ¢ Apyroil CTOpOHbI, JOJKEH HayUUThCs IPUMEHATh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynerare M3ydeHUs NUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3a1ay, NpeaaraéMplX CTyAeHTaM Ha 3aHITHSIX.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, ClEIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJIE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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

Pa3zpatGoTunk: J.A. ArapkoB, KaH. (pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[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-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pe3yabTaTe HU3Y4YCHUSA JUCHUIIINHBI «DPUBNKO-XUMHUYECKHE OCHOBBI OHEPICTUYCCKUX YCTAHOBOK Ha

TOIINIMBHBIX 3JICMCHTAX» O6y"IaIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

- o0mmMe NPUHIMIBI NOCTPOCHHS PHEPreTHYECKONH CHCTEMbl B paMKax ApPKTHYECKOH IMPOTrpaMMbl
M®TUY;

- COBPEMEHHOE COCTOSHME HAayKH U TEeXHUKH B OOJACTH TBEPIOOKCHIHBIX TOIUIMBHBIX AJIEMEHTOB U
SHEProyCTaHOBOK Ha UX OCHOBE;

- Ipu4uHBl BO3HUKHOBeHUS OJIC B TOIUIMBHOM 3JIeMEHTE, (DaKTOpbI, BIUSIOIINE Ha e 3HAYeHHe, U
TepMOJIMHAMHYECKHE OCHOBHBI BeruucieHus J/1C;

- 3HaK 3aBucuMocTu O/IC oT TemMneparypsl, 1aBIE€HUs, 10U HEIIPOPEArNPOBABILINX KOMIIOHEHTOB;

- BHUJ BOJBT-aMIICPHON XapakKTEPUCTUKHU uieanbHoro TO U e€ M3MeHeHHe NMpH y4éTe BHYTPEHHETO
COIIPOTUBJICHMS];

- BHYTPEHHIOIO CTPYKTYPY TBEPAOOKCHIHOTO TOIUIMBHOTO 3JIEMEHTA;

- OCHOBHbI€ IEKTPOXUMHUYECKHE [IPOLECCHI, JAOLIME BKJIaj B otepu Ha TOI;

- CTPYKTYpY BHYTPEHHEr0 conpotusienus 1T3;

- METOZBI UCCJIEOBAHUA U aHaIM3a CTPYKTYpbl BHYTPEHHET0 conpoTuBieHus T3;

- CTabMIIBHOCTD MEKTPOXUMUYECKUX XapaKTepUCTHK 1D u CBA3b C (pa30BBIMH U MUKPOCTPYKTYPHBIMU
u3MeHeHusIMH B TO;

- BHUJ pacmlpeieieHHs HOHHOTO M 3JEKTPOHHOTO TOKOB B IIOPHCTOM DJJIEKTPOAE, NapaMeTphbl,
OIIPEACISIONINE CONPOTHBICHNE IIOPUCTOTO 3NIEKTpoAda, BHMJ Toforpada HMIegaHca MOPHCTOTO
3NIEKTPOAA;

- KOHLICNIUIO XUMUYECKON EMKOCTU U EMKOCTH JIBOMHOTO 3aps)KEHHOIO CIIOS;

- COBPEMEHHOE COCTOSHHE OOJIaCTH HAyKH, IMOCBSIICHHONW pa3pa0oTKe (yHKIMOHAIBHBIX MaTepuajoB
JUIsl UX UCIIOJIb30BaHUs B KaUeCTBE KOMIIOHEHTOB T3;

- OCHOBHBIE METOABI HccineqoBaHus T, AMEeKTPOIHBIX MPOLECCOB U (YHKIMOHAIBHBIX MAaTEPHAIIOB;

- OCHOBHblE MeTOAbl MaTepuasoB TO ¢ MCIONB30BAaHUEM PACTPOBBIX M IIPOCBEUHUBAIOLINX
3IIEKTPOHHBIX MUKPOCKOIIOB;

- KJITACCU(HKAIINIO MEMOPAHHO-IEKTPOIHBIX OJIOKOB 110 TEOMETPUU B HECYIIIEMY 3JIEMEHTY;

- OCHOBHBIE METOIbl HM3TOTOBJIEHHUS CTPYKTYPHBIX 3j1eMeHTOB 13O, uX o0macTb NpPUMEHEHHS U
XapaKTEPUCTUKH 10JIy4aeMbIX CIIOEB;

- OCHOBHBIE TEXHHYECKHE 3a]a4H, peraeMble pH pazpadorke Oatapeu TI;

- o0macTp TNPHUMEHEHUS KOMIBIOTEPHOTO MOJCIUPOBAaHUS I 3agad 1D, OCHOBHBIE METOJBI
MOJEJINPOBAHMSI U IPUHIMIIBI BBIOOPA TOTO WJIM HHOTO METO/aA;

- cxeMbl cHaOxeHus 6atapeit TO TormIMBOM;

- xapakrep 3aBucumoctu npeaenbHoro KIIJ[ cuctemMpl 0T MOIIHOCTH HPHU MOCTOSIHHOM KO3 GUIIEHTE
UCII0JIb30BaHUs TOILIUBA,

- CYITHOCTh ¥ 3aKOHOMEPHOCTH COBPEMEHHOTO F€TEPOr€HHOTO KaTajan3a;

- 3aKOHOMEPHOCTH BIIMSHUS CBOMCTB pEareéHTOB U MPOJAYKTOB PEaKLMH HAa COCTOSIHME Ie€TEPOr€HHBIX
KaTaJIM3aTOPOB B XOZE IKCILTyaTalllH;

- IPUHIMI paboThl U KJIaCCU(UKANSA XUMUYECKIX HCTOUHUKOB TOKA;

- TEXHOJIOTUYECKHE aCTIEKThI MPOU3BOCTBA JTUTHIH-UOHHBIX aKKYMYJISITOPOB;

- OCHOBHbIE MaTepHalbl I U3rOTOBJIEHUS cOBpeMeHHbIX JIMA;

- IPUHLIUT pabOTHl CUCTEMBI KOHTPOJIS, yipaBieHus u 3amutsl JIMAD;

- METO/Ibl aHAJIN3a KCIIEPUMEHTANIBHBIX JaHHBIX TP pa3padoTke u nmpoussoxactse JIMA;

- IPUHLIUI TOCTPOEHUs U (PYHKIMOHUPOBAHUS CUCTEMbl HAKOIUICHUS SHEPTUU U MUKPOCETEH.

yMeTh:



- KPUTHYECKH aHAIM3UPOBaTh MHPOPMALINIO MO pa3paboTKaM B 00IaCTH TBEPJOOKCHAHBIX TOTUTMBHBIX
3JIEMEHTOB;
- paccuntbiBaTh JJIC TOIIMBHOIO 3JI€MEHTA IIPHU JIAHHBIX YCIOBUIX;
- paccuMThIBaTh HANpPSHKEHHWE HA HICATbHOM TOIUIMBHOM 3JIEMEHTE NpPU JAHHOM TOKE M BHEIIHUX
YCIIOBUSIX;
- aHaNU3UPOBaTh CTPYKTYPY BHYTPEHHETO compoTuBieHHs 1D 1O HabOpy SKCIEpUMEHTAJIbHBIX
JAHHBIX;
- CONOCTAaBJIATH JTAHHBIE DJIEKTPOXUMHUYECKUX HCCIETOBAHUMN, MONYYEHHBIX B Pa3JIMYHBIX YCIOBHIX
pabotel T, 1 onpeensTh Ha UX OCHOBE MPOLIECC, TUMUTUPYIONIHNA d3PPEKTHBHOCTH paboThl TOI;
- MHTEPIPETHPOBATh CIEKTPBHl MMIEJAHCa 3JIEKTPOAOB U ONPENESATh HANpPaBICHUE ONTUMHU3ALUH
3JIEKTPO/IOB HAa UX OCHOBE;
- IPOTHO3UPOBATH MOBeIeHNE (PUZNKO-XUMHUYECKIX CBOMCTB MaTrepuajoB B YCIOBHSX U3TOTOBJICHUS U
aKCIUTyaTauu TO;
- KpUTHYECKU aHAJM3UPOBATh JINTEPATyPHbIE JaHHbIC, TIOCBALICHHBIC UCIIBITAHUSM MOJIEIBHBIX SYEeK
TDO Ha ocHOBE HETPaJAULIMOHHBIX MATEPUATIOB;
- ONMCaTh OCHOBHBIE METOABI HccienoBaHusi 1D, BIEKTPONHBIX MPOLECCOB U (YHKUMOHAJIBHBIX
MaTepHalios;
- omMcaThb OCHOBHBIE METOIbl aHalu3a MarepuaioB 1O ¢ HCIONB30BAaHUEM PpACTPOBBIX U
MPOCBEYMBAIOIINX AIEKTPOHHBIX MHUKPOCKOIIOB, OITUCATh OCHOBHBIE Y3JIbl U paboTy AETEKTOPOB;
- TIPOU3BOAMTH MOAOOP ONTHUMAIBbHOW METOAMKH M3TOTOBIICHHUS IO TPEOOBaHMAM, MPEIBSIBISIEMBIM K
MOP(OJIOTHUH U COCTABY CTPYKTYPHOTO 31eMeHTa T3;
- paccuuTHIBAaTh BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY HeuJeanbHOro TD ¢ JTUHEHHBIM OMHYECKHM
COIIPOTHUBIIEHUEM;
- BBIOMpAaTh MOAETH VISl pelIeHHs 3a/1a4, BCTpeyaromuxcs npu paspadorke TI;
- BBIUHCISITH nipeenbHbiii KITJI cucTeMbl mpy JaHHBIX TOTUIMBE U pabodnx ycIoBHsx O6atapen TO;
- pa3OuparbCsi B OCHOBHBIX BUAAX KATAIUTUYECKHX CHCTEM, MMEIOIIMX OOJIbIIOE 3HAYCHUE IS
TOIJIUBHBIX YJIEMEHTOB;
- TpPUMEHSATb OCHOBHBIC 3aKOHBl XUMHHM [l OOCYKAEHHS CBOHCTB M  XapaKTEPUCTHK
reTepOreHHO-KaTaIMTHYECKUX CUCTEM;
- OPUEHTHPOBATHLCS B BEIOOPE AIIEKTPOIHBIX MATEPHAIIOB VISl PA3IMYHBIX AIEKTPOXUMUUYECKUX CHCTEM;
- OPHEHTHPOBATHCS B OCOOCHHOCTSAX TEXHOJIOTHUECKUX IPOIECCOB (POPMHUPOBAHMS JIMTHH-MOHHBIX
aKKyMYJISITOPOB;
- paccuuTaTh IpeesbHbIe 1 HOMUHAIBHBIX XapaktepucTuku JIMA u JIMAD.

BJIaJeTh:
- TEOPETUUYECKUMU 3HAHUAMU 10 COBPEMEHHOMY YPOBHIO Pa3BUTHUs TeXHOI0ruu T3;
- croco0amMy MHTEPIIPETALUHU JAaHHBIX, MOMYyYEHHBIX IEKTPOXUMUYECKUMH METOAAMHU HCCIICAOBAHUS
T9;
- METOAOJIOTHEH COBPEMEHHBIX METOAOB UCCIIEIOBaHNUS BHYTPEHHEH CTPYKTYpbI conpoTusienus 1T3;
- TEOPETUYECKUMHU 3HAHUAMH, HEOOXOIMMBIMH JUIS TIPOTHO3UPOBAHMS BOSMOXKHOCTH HCIOJIB30BAHUS
Pa3IMYHBIX TPYINI COCAUHEHUH B Ka4eCTBE KOMIIOHEHTOB T3;
- o0muM moHMMaHWeM 0a30Boro Habopa IMOJXOJ0B M METOAOB HCCie[oBaHUS T, 3JIEKTPOTHBIX
MPOLIECCOB B HUX, a TaKkKe (PyHKIIMOHAJIBHBIX MaTepHAIIOB;
- 3HAHWAMH IO TMPUHIMIIAM pabOThl MHMKPOCKOIIOB, HMCIIOJb3YeMbIX NPH aHalM3e MarepuaynoB 103
(pacTpoBBIX U IPOCBEUNBAIOIINX IEKTPOHHBIX);
- TEOPETUYECKUMH 3HaHUSIMU O KJIacCHU(PUKAIKI MeMOPaHHO-3IEKTPOIHBIX 0J10K0B T 1o reomerpun
U HECYILIEMY JJIEMEHTY;
- TEOPETUUYECKUMU 3HAHUSMU 110 OCHOBHBIM METO/IaM U3TOTOBJICHUSI CTPYKTYPHBIX 3J1eMeHTOB TO;
- METOAaMHU OAHOMEPHOIO MOJAEIHPOBAHUS JIEKTPOJOB, Ha ypoBHE TJ;
- OCHOBHBIMM IIPUHIUIIAMH METO0JIOTUHU COCTABJICHUS! KOMIIBIOTEPHOI MOJIENH;
- OCHOBHBIMH MOJXOAaMU pOeKTHpoBaHus Oatapeit TO;
- IEJIOCTHOM CUCTEMOM 3HAHUM O T€TEPOTCHHOM KAaTAJIN3€ U MEXaHU3MAX, JIEKAIIUX B OCHOBE PEaKIUi
KOHBEPCHH TOIUIMBA B BOAOPOACOACP AU ra3 AJsl TOITUBHBIX SJIEMEHTOB;
- HaBBIKAMM aHAJIM3a METOAOJIOTHYECKUX MPOOIEeM, BO3HUKAIOIINX MIPU PEIICHUN HCCIIEI0BATEIbCKUX
U TIPAaKTUYECKHX 33/1a4, B TOM YHCIIE B MEXANCIUILTMHAPHBIX 00J1acTsX;
- aKTyanpHOH wuHGOpMAanMed O COBPEMEHHBIX Marepuajax ¢ TEXHOJIOTHSX IPOU3BOJCTBA
JIUTHHA-UOHHBIX aKKYMYJISITOPOB;
- METOJJaMH aHaJIN3a KCIIEPUMEHTANIBHBIX JaHHBIX P pa3padoTke u nmpoussoxacTse JIMA;
- MeTogaMu MoaenupoBanus padotsl JIMA u JIMAB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! k 3k3aMeHy:

1. Onwucarps 6a30BbIe MPUHLUIIBI TOCTPOCHUS YPHEPTETUUECKOTO KOMIUIEKCA JJIsl aBTOHOMHBIX O0BEKTOB
(HampuMep, HaxoIsMIIUXcS B ApKTUYECKOM pernone). HasBarh OCHOBHBIE OJIOKHM MEPCIEKTHBHOTO
SHEPreTUYEeCKOr0 KOMILIEKCa.

2. Ha3BaTb OCHOBHBIE TE€XHOJIOTHH MEPBUYHOW T'€HEPALMHU 3JICKTPOIHEPTUN B YCIOBUSIX MOCTPOCHUS
aBTOHOMHOH SHEPreTHYECKOM CUCTEMBI, ONUCATh OCHOBHBIE MPOOIEMbI UX TPUMEHEHHUS.

3. Ha3Bare OCHOBHBIE METOJBI XpaHEHHsI BOAOPOJAA C YKa3aHHUEM JOCTOMHCTB M HEJOCTATKOB, a TAKXKe
XapaKTepHBIX 3HAUYCHHUH COJEpKaHUsI BOJOPOJA IO OTHOLICHUIO K 00IeMy 00beMy U Macce CUCTEMBI
XpaHEeHHUS.

4.  Omnwucarb NpUHIMN pPaOOTHl TOIUIMBHBIX 3JeMEHTOB. Omnucarh OCHOBHBIE THIBI TOIIMBHBIX
3JIEMEHTOB W NPOBeCTH HX 0a30Bylo kiaccupukanuoo. HaszpaTh XapakTepHble JIOCTOMHCTBA U
HEIOCTaTKU PA3JInYHbIX THIIOB TOIUIUBHBIX 3JIEMEHTOB.

5. Omucarp NOpUHUUN PaOOTHl TBEPIOOKCHAHBIX TOIUIMBHBIX 3ieMeHTOB. Ha3Barb ocHOBHEBIE
JOCTOMHCTBA U HEJOCTAaTKUM TEXHOJIOTMU C YKa3aHHEM XapaKTepHbIX Mmapamerpos. Omnwucarb
XapakTepHbIe YPOBHHU IOCTPOEHUS dHEpreTuyecko yctanoBku Ha TOTD.

6.

7. Crpykrypa BHyTpeHHero conpotusienus TOTI: oMudeckuil v noIsipu3alluOHHBIA BKIIA/IbI.

8. Metonpl aHanu3a CTPYKTYpbl BHyTpeHHero conporusieHus TOTO.

9. Ilonp3ysice cHpaBOYHBIMM U JIMTEPAaTypPHbIMM JAaHHBIMM, CIIPOTHO3MPOBaTh IIOBEIEHUE
(cTabMIIbHOCTD, MapUUAIBHBIE SJIEKTPOHHAs W WMOHHAS NPOBOAMMOCTH) 33aJaHHOIO MaTepuaia WIN
IpyMNIIbl MATEPUAJIOB B OKUCIIUTEIIBHBIX U BOCCTAHOBUTEIBHBIX YCIOBUIX.

10. Ha3Bare OCHOBHBIE METO/IBI HCCIICAOBAHMS TBEPIOOKCHIHBIX TOIUIMBHBIX 3JIEMEHTOB, JIEKTPOIHBIX
MPOLIECCOB B HUX, a TaKkke (yHKIMOHANbHBIX MartepuanoB miasi TOTD. Onucars u3Mepsemble IS
Ka)X/I0TO METO/Ia BEJIMYUHBI.

11. Ha3zoBure ocHOBHbIe MeTonbl aHanu3a MarepuanoB TOTD c¢ ucnmonp30BaHHMEM paCTPOBBIX U
MPOCBEUMBAIOLINX EKTPOHHBIX MUKPOCKONOB. OMUIINTE YCTPOHCTBO OCHOBHBIX Y3JIOB AJIEKTPOHHBIX
MHKPOCKOIIOB U PabOTy JETEKTOPOB.

12. IIpuBecTtu mpumepsl uccieaoBanug MmarepuanoB TOTD mpu moMoImu MUKPOCKOIHMYECKUX METOIOB
uccienoBanus. Onucars IOATOTOBKY 00pa3IoB.

13. Knaccudukaunn MmeMmOpaHnHO-311eKTpoAHBIX O10k0B TOTD.

14. OcHOBHBIE METOHIBI HM3TOTOBJICHHUS CTPYKTYPHBIX 3JIE€MEHTOB MEMOpPaHHO-3JICKTPOIAHBIX OJIOKOB
TOTD u obnacTh UX MPUMEHEHUSI.

15. OcHOBHBIE MPHHITUIBI MOI00OpPa KOMIBIOTEpHBIX Mojened uist 3aqad TOTD. OcHOBHBIE METOBI
YIOPOILEHUs MOZied. MeToa KOHEUHBIX dJieMeHToB. Meton 3¢ (peKTUBHBIX cpe.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1:
1. OcHoBHBIE 351eMeHTHI cTPYKTYpbl TOTD 1 ux QyHKIMH.

2. Omnmucarb IIPUHIUIT pa6OTBI TOINIMBHBIX 3JeMeHTOB. Omucarb OCHOBHBIE THITHI TOILIMBHBIX
OJICMCHTOB H TPOBCCTH UX 63,30BYIO Knaccn(l)mcaumo. Ha3sarts XapaKTCpHbIC JOCTOMHCTBA U
HEAOCTATKH PA3JIMYHBIX TUIIOB TOIIJIMBHBIX 2JICMCHTOB.

[Ipumep 2:

1. OcHOBHBIE METOABI H3TOTOBJICHUS CTPYKTYPHBIX 3JIEMEHTOB MEMOPaHHO-3JIEKTPOAHBIX OJIOKOB
TOTD u ob6nacTb UX NIPUMEHEHUS.

2. Ha3BaTh OCHOBHBIE METOJIbI XPAaHEHHUSI BOJOPOZA C YKa3aHWEM JOCTOMHCTB U HEIOCTATKOB, a TaKKe
XapaKTepHBIX 3HAYCHUN COAEP)KaHUsI BOAOPOJA MO OTHOLICHHIO K 00IIeMy 00beMYy M Macce CHCTEMBI
XpaHEHUs.



Kpurepun onennBanus
Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OmIMYHO 8§ Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomro 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymoOBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[IpomexyTounass arrectamus I10 JIUCIUIUIMHE TMPOBOAMTCS B (opme yCcTHOro »3K3amMeHa. B
9K3aMEHAIIMOHHOM OWIIETE JIBa TEOPETHUYECKUX BOMpoca. Bpemst Ha mMOAToTOBKY K oTBeTy 60 MHUHYT.
Bpewms onpoca Ha 3x3ameHe He Ooiiee 60 MUHYT.



