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AHHOTANMA

HucuuruinHa «®U3HKO-XMMUYECKUE OCHOBBI IEKTPOXMMHUYECKMX HAKOIUTENECH 3Hepruu» HalpaBlIeHa Ha
pa3BuTHe TPOPMIBLHBIX KOMIETCHUUH W MPEICTAaBICHHNA 00 OCHOBHBIX JJIEKTPOXUMHUYECKHX TEOPHSIX U
KOHLIEMIIMSIX, ONUCHIBAIOLIUX IIPOLECCHI, IPOTEKAIOIIME B METAIII-MOHHBIX U IOCT-JIMTHUEBBIX aKKYMYJIITOpax
BCJICACTBHE YIIIyOJIEHUS M CHUCTEMAaTH3alMM 3HAHWH O KiaccH(MKalWHM, HCIOJIb3YEMBIX MaTepualioB M
OCHOBax TEXHOJIOTMK Ipou3BoAcTBa BTOpHuYHbIX XUWT ¢ 1enbr0 OCyLIECTBICHUS IJIAHUPOBAHUS,
MIPOEKTUPOBAHUS, pacuyeTa U aHaJIN3a pe3yabTaToOB UCIBITAHUN aKKyMYJISITOPHBIX SYEEK.

1. leau u 3apauun

eap AUCUMNIMHBI

dopmupoBaHue y 00yJarOMUXCs CIICHUATU3UPOBAHHBIX IPEACTABICHUN O BUIaX, MIPUHLIUIAX PaOOTHI,
OCHOBHBIX (DM3UKO-XMMUYECKUX NPUHIUNAX (YHKIHMOHMPOBAHMA M TEXHOJOIMH BTOPUYHBIX
XUMHYECKUX HWCTOUYHHUKOB TOKAa, BKIIOYAs JIUTUH- W  HaTpUN-HOHHBIE AaKKyMYJISATOPHL U
MOCT-METaJUI-MOHHBIE CUCTEMBI, a TaK’Ke 00 OCHOBHBIX KJIacCaX MaTepHUasoB AJIS AIEKTPOXUMHUYECKUX

HaKOITHTEJICH OHCPIUu.

33]13‘[1/[ JAUCHUIIINHBI

OCHOBHEIMH 3aladaMi U3YUCHUA JUCHUIIIIMHBI ABJIAIOTCA:

- ymiyOnenue 0a30BbIX (yHAAMEHTAJIBHBIX 3HAaHUM O MNPUHOMIIAX PabOTBl  COBPEMEHHBIX
EKTPOXUMHUUECKUX HAKONUTEIEH SHEPTUY;

- (opmupoBaHME CIEUATH3MPOBAHHBIX 3HAHWH 00 OCHOBHBIX IpOILEccax, JEKAIIUX B OCHOBE
(YHKIMOHUPOBAHUS IEKTPOXUMHUYECKUX HAKOMTUTENECH SHEPTUH, U 0COOEHHOCTSIX UX MPOTEKAHUS;

- 0606H.IeHI/Ie Hn CucreMaTru3anus 3HAHUM O TEXHOJIOTHIX OpOU3BOACTBA U KU3HCHHOM IUKIJIC .HI/IA,
Marepualiax, UCIOJIb3YEMbIX JIS1 UX U3TOTOBJICHUS.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM IIed Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeTbHOCTH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3ybTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETb:

- OCHOBHBIE BHJIbI UCIIOJIB3yEMBIX COBpEMEHHBIX BTOpUYHBIX XUT, nx npemumyiecTsa U HEJOCTATKH,
(PMBUKO-XUMHUYECKHE TPUHITUIIBI UX PAaOOTHI;

- Marepuaibl, UCIOJb3yeMbIE B KAU€CTBE ANIEKTPOIOB U ANIEKTPOJIIMTOB B COBPEMEHHBIX BTOPHUYHBIX
XUT;

- OCHOBBI TEXHOJIOTHH cOBpeMeHHBIX XU T, BKIItOUast MeTalI-HOHHBIE.

- BBIIOJNHATH pacueTbl HanpspkeHus XWUT u3 TepMOIMHAMMYECKMX JAHHBIX, YAEIbHOU €MKOCTH U
SHEPrUU IEKTPOXUMHUECKUX Map;

- OOBSACHATH MPUHLMUIIBI paOOTHI PA3ITHMYHBIX MEKTPOXUMHUUECKUX HAKOMUTEICH YIHEPTUH, KUHETUKY U
TEPMOJIMHAMHUKY TPOLIECCOB Ha AIEKTPOAX, BEBIOUPATh METOABI HX XapaKTEPUCTUKHY;

- aHAIU3UPOBATbh PE3YJbTATHI MIEKTPOXUMHUECKUX UCIIBITaHUM;

- aHaJIM3MPOBATh HAYUHYIO JIMTEPATYpy C LENbI0 BeIOOpa MHPOpPMALUU O paboTe, MEPCIEKTUBAX U
XapaKTEPUCTUKAX PA3IUYHBIX MaTepuasioB Juist XUT;

- TOTOBUTb OJIEKTPOABI W3 HUCXOAHBIX DJIEKTPOJHBIX MAaTepHalioB, COOMpPaTb W IMPOBOIUTH
JIEKTPOXUMHUYECKHUE UCIIBITAHUS TECTOBBIX SYEEK.

BJIAJIETh:

- OCHOBHBIMU 3JIEKTPOXMMHMUYECKUMHU TEOPUSAMHM U KOHLEHLUSIMH, ONUCBHIBAIOUIMMU IIPOLIECCHl Ha
JNIEKTPOAAaX M B DJICKTPOJIUTE, a TakKe NPUHLMUIBI PadOThl METAI-MOHHBIX M IOCT-JTMTHEBBIX
aKKyMYJIITOPOB;

- OCHOBHBIMH 3JEKTPOXMMHUYECKUMH METONAMU XapaKTEPUCTHKH PA3IUYHBIX JJIEKTPOXUMUYECKHUX
CUCTEM, HCIIONB3yEeMBbIX BO BTOpruHbIX XUT;

- KJIIOYEBBIMHM TEXHOJOTMYECKHMH NpPUEMAMH, UCIHOIb3YEMBIMH B MPOM3BOJICTBE METAII-HOHHBIX
XUT;

- HaBbIKAMHM K MHTEpIpETalud U OOCYKICHHS pE3yIbTaTOB MPOBEACHHOIO HCCIICAOBAHMUS,
OCHOBBIBasACh Ha COBPEMEHHOH JINTEPATypE.

4. Conep:xkanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

Obmas xmaccudpukanms XHUT u ponb

1 UIEKTPOXUMUYECKAX  HAKOMMTENEH B 2 3
HOBOM 3HEPIroIepexoe.

) TepMOL[HHaNUMKa JNIEKTPOXUMHUYECKHUX ) 3
HaKOIUTeNeH SHEPTuH.
BivsiHue KHHETUYECKHX OrpaHUYEHUM

3 Ha paboty JIEKTPOXUMHUYECKUX 2 3
HAaKOIIUTEJIEH DHEPTHH.

4 Onexrponutsl 1t XUT. 4 3
IIpoueccsr WHTEPKAJSILIAN B

5 ANEKTPOJIHBIE MaTepUabl. 4 5
JInTHi-NOHHBIE aKKYMYJISTOPHI.
OcobeHHOCTH KOHBEPCHOHHBIX

6 3NIEKTPOAHBIX MPOLECCOB U 00pa30BaHuUs 4 )
CIUIAaBOB. MeTauIMYeCKUi  JTUTUEBBIN
EKTPOI.

7 Texnonmoruss mpoussoacTsa JIMA m ux 6 3
KU3HEHHBIN UK.

] AcriexTsl 6€30IMacCHOCTH METaJlI-HOHHBIX ) 4
AKKyMYJISITOPOB.

9 [TocT-MeTann-noOHHBIE CHCTEMBI. 4 4




Nroro yacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. O6mas «knaccudpukanms XWUT u ponb DIEKTPOXUMHYECKHX HAKOTHTEIEH B HOBOM
JHEPIOIEPEXOE.

Oobmas xnaccudukanust XUT. Bugbl 2IeKTpOXUMHUECKAX HAKOMMUTENEH U 00JIACTH UX TIPUMEHCHUSI.
Ponb anexTpoxuMuuecKux HakomuTeIeH B HOBOM 3Hepromnepexoae. IlepBuunbie u Bropuunbsie XUT,
Kiaccu(uKaluss W OCHOBHBIE XapaKTEPUCTUKH, OMNHUChIBarolue QyHKIuonuposanune XUT
(paspsiiHOE M 3apAOHOE HANPSIKEHHSA, BBIXOA IO TOKY M IO DHEPrHH, €MKOCTh, BHYTPECHHEE
CONPOTUBIICHHE, MAaKCHMaJbHas TEOpEeTHYecKass yAeldbHas dSHeprus, MomHocTs). O0630p
UIEKTPOXUMUYECKAX CHCTEM [UJIsl TEPBUYHBIX W BTOPUYHBIX MCTOYHUKOB TOKa. YeTBepThId
SHEProIepexos U poilb IEKTPOXUMHUUECKUX HAKOIIUTEIIEH B HEM.

2. TepMonMHaMUKa JIEKTPOXUMUYECKUX HAKOITUTENICH SHEPTHH.

[IpyHIMOBL, oOmpenensromye €MKOCTh W HamnpsbkeHue, ypaBHeHue HepHera. TepmonnHamuka
ANIEKTPOXUMHUYECKUX Hakomureien sHepruu. CTpyKTypa ABOWHOTO BIIEKTPUUYECKOTrO ciios (MOAeIH
l'enbmroneia, ['yu-Usnmoana u ltepnHa). OnekTpoxuMudeckuil moteHuuan. PaspsiiHblie KpuBble U
npaBuiio (a3 I'mO6ca. PaBHoBecHbi moreHuman. Karomguele u anomneie matepuansl B XUT.
[IpenmymectBa ucnonp3oBanus jutus B XNUT.

3. BimsiHMe KHHETHUECKUX OIpaHUYEHUI Ha paboTy 3IEKTPOXUMHUYECKUX HAKOIUTEIEH SHEPrUN.

OcCHOBHBIE TOHATHS KHHETHKM OIEKTPOIHBIX IpoleccoB. YpaBHeHue barnepa-Donbmepa,
akTHBAlMOHHAs nossgpu3zanus. Juddys3us 21eKTpoakTHBHBIX YaCTHIl B paCTBOpax AJIEKTPOIUTOB U B
TBepaoM Teine. Konuentpaunonnas nonsapuzanus. Auddys3us B mopucteix cpenax.

4. Onexrponuts! st XUT.

DneKkTpoauTHYecKas JUCCOManrs U coibBataurs. FMloHHass MpOBOOUMOCTE M MOJABM)KHOCTH HOHOB.
VYpasuenue Heprcra-Oitamreiina. XXuakue, renp-moJMMeEpHbIE U TOJUMEPHBIE 3JEKTPOIHUTHI IS
JUTHEBBIX U JUTHH-UOHHBIX aKKyMYJISTOPOB. MeXaHM3Mbl MOHHOTO TPAHCIIOPTa B IMOJUMEPHBIX
ANEKTpOoINTaX, He-HepHCTOBCKas MOABMKHOCTH MOHOB. lIpencraBieHue 00 3NMEKTPOXMMHYECKOM
OKHe aueKkTponura. Yucna mepeHoca M METOAbl MX OIpelcsieHUs. TBepable JTUTHH-TPOBOASIIINE
ANEKTPOIUTHI. MeXaHW3MBbI TPAHCTIOPTA HOHOB B TBEP/IOM TeJie. DHEpIus aKTUBALIMU IPOBOIUMOCTH.
B-rmunozem, NASICON, LISICON, rpanatsi, Lil0GeP2S12, apruponutsl. AMop¢HBIE HOHHBIE
pOBOXHUKH. MOHHBIM TpaHCTIOPT B HAHOCTPYKTYPUPOBAHHBIX CUCTEMAX.

5. IIpouecchl MHTEPKAISILIMY B 3JIEKTPOAHbIE MaTepuaibl. JINTUI-UOHHBIE aKKyMYJISTOPHI.




UnTepkansiunonnsle  mponecchl Ha anekTponax XMWT, ycTpoHCTBO M HOpUHUUIN  PaOOTHI
TuTHI-UOHHOTO akKyMynsitopoB  (JIMA). Ortpunarenshsie anextponsl jans JIMA. Brenpenue
KaTHOHOB JIUTHA B TpaduT, U3MEHEHHE KPUCTAJUIMYECKON CTPYKTYpHI rpaduta. JKecTkue u Msrkue
Moaudukanuu yriepona. [lonoxutensubie anextpoas! it JIMA. Karonnsle marepuainbl IepBOTo
MOKOJIEHUSI: OCOOEHHOCTH KPUCTAJUIMYECKOH CTPYKTYPHI, UX 3JICKTPOXUMHUYECKUE XAPAKTEPUCTUKU.
@akTopbl, OnpeneNAoNe MOTCHINAIbl BHEAPCHUS/U3BICUCHU KATHOHOB JMUTHS. MeXaHn3Mbl U
KMHETUKA WHTEPKASIIUU/IKCTPAKUMK JuTHA. KarogHele wMarepuanbl BTOPOrO  IOKOJCHUS:
O0COOCHHOCTH CTPOEHHMS W  JJIEKTPOXMMHUYECKHE CBOICTBA COCOMHEHHH C  AHUOHHBIMH
rpynnupoBkaMu  (docdarbl, cynbparbl, CHIMKATBl U T.J1.). llepcrieKTUBBI COBEPILIEHCTBOBAHUS
JIUTUNA-UOHHBIX aKKYMYJISITOPOB, HOBblE MHTEPKAJILIMOHHBIE KaTOIHbIE MaTepraibl. MeTonbl CUHTE3a
3IIEKTPOAHBIX MAaTEPUAIOB, POJIb HAHOCTPYKTYPUPOBAHHUSL.

6. OcoOCHHOCTH KOHBEPCHOHHBIX OJJIEKTPOAHBIX MPOLECCOB U  00pa3oBaHUSl  CIUIABOB.
MeTtannu4yecKuil IUTUEBBIN 3JIEKTPOLI.

KonBepcruonHnble peakiuu B MONOXKUATENbHBIX dnekTponax JIMA. KonBepcuoHHBIE peakiuu B
orpunarensHeix  3nekrpomgax JIMA. CyOokcuapl mepexoaHblx — MmeTtauioB.  OOpasoBaHue
uHTepMeTaunaoB LixSiy. JlutueBwie cruiasbl. Jlutuii-merannuueckue mnepBudHbie XUT wu
aKkymyJsTopel.  [IpoOnembl  THepeocakAeHHs METaJUIMYECKOro JUTHS W Ooppbda ¢ HUMH.
HennpuroobpazoBanue (Mojenu ¢ orpaHuveHHor Juddy3med U ¢ OrpaHHYCHHOUN
anekrpomurpanueid, Bpems Conna). Poip SEI u TBepaoTenbHoil tudy3un B MeTamie B HapyIICHUH
MOp(hoNIOTHYECKOW CTaOMIBHOCTH (PPOHTA JIEKTPOKpHUCTAIU3AMK JuTHA. [lyTH OOprOBI C
JEHIPUTO00pa30BaHUEM (mo6aBku K 3JIEKTPOJIUTAM, HOJIMMEPHBIE AIEKTPOIHTHI,
ANEKTPOCTATUYECKOE IKPAHUPOBAHNE, HCIIOJIb30BAHUE MEXaHUYECKUX HATrPy30K).

7. Texnomnorus npousBoacTa JIMA u ux )KU3HEHHBINA UKIL.

TexHonOrn4YecKue acreKThl N3TOTOBJICHUS IEKTPOAOB Al JTUTUH-MOHHBIX aKKyMynsTopoB. O630p
000pYIOBaHUS U METOJOB, UCIOJIb3YEMbIX MPHU MPUTOTOBICHUU M MPUMEHEHHH JJICKTPOAHBIX MACT.
BnusiHue cocraBa W MUKPOCTPYKTYpBI 3JIEKTPOJHBIX IIOKPBITUH Ha YyAEIbHbIE I10Ka3aTelu
aKKyMyJSITOPOB. Pa3nuyHble THIBI MOJUMEPHBIX CBS3YyIOIMX. OCHOBHBIE TEXHOJIOTHYECKHE
OIIEpaIMH I10 TTOJTOTOBKE IEKTPOIOB U COOPKE NIEKTPOIHBIX OJOKOB. 3alpaBKa U KOPILyCHUPOBaHHE
akkymyisitopoB. dopMoBanue u cocrapuBanue. CrapeHue W Aerpaganus xapakrepuctuk JIMA.
OcHoBHBIe MexaHU3MBbI Aerpanauud. KuzHenusit nuki JIMA u ycroitunBoe passutue. «Bropas
KHU3HBY» aKKyMynaTopoB. OcHoBHbIe TexHonorun nepepadorku JIMA. [Ipakrnueckuit cemunap amst
O3HAKOMJICHMSI C TEXHOJOTMYECKMMHU acIEeKTaMM M3TOTOBJIEHMS IEKTPOAOB Ui JUTUNH-MOHHBIX
AKKyMYJISITOPOB, COOPKHM 3JIEKTPOAHBIX OJOKOB M IOMYyYEHHs OIBITa CAMOCTOSITEIBHOIO CO3JaHUS
JUTHH-UOHHBIX aKKyMYJSITOpOB B Qopm-paktope coin-cell u pouch-cell. M3mepenue kiodeBbIX
(YHKIMOHATBHBIX XapaKTEePUCTHK U3TOTOBJICHHBIX 00PAa3IOB.

8. AcnekThl 0€30I1aCHOCTH METaI-HOHHBIX AKKYMYIISITOPOB.

HcTouHUKM ONACHOCTM B METAJUI-MOHHBIX aKKyMyJITOpax. ba3oBble INpelncTaBlIeHUs] O TEOpPUU
TEIJIOBOrO B3pbIBa. lIpomeccel TemnoBoro pasroHa METAUI-MOHHOTO akkymysstopa. I[Ipomeccsr
pasznoxenus: SEI. Tepmuueckas cTaOMIBHOCTh KAaTOAHBIX MaTepUaIOB. MeETOJbl IOBBIICHUS
0€30MaCHOCTH METaJUI-MOHHBIX aKKyMyJsiTopoB. KaromHeie Marepuanbl HOBOTO IOKOJCHHS.
CnennansHble cenaparopsl. DyHKIMOHANBHBIE U IUIaMSATAcsIUe J0OaBKH B AIIEKTPOIUTHL. BHenHne
yCTpoiicTBa s MOBBIIEHHs Oe3onacHocTy (kinananbl, PTC, iiaBkue BCTaBKU U Ip.)

9. IlocT-MeTaII-HOHHBIE CUCTEMBI.



Kraccel kaToaHbIX MaTepuanoB sl MHTEPKAIALWN HATPUsl. AHOIAHBIE YIIIEPOIHBIC U HEYTJIEPOIHBIE
Marepuaiabl Uil UHTEpKaIALMU Harpus. MexaHu3Mbl HakKOIUIEHHMs HAaTpus B  YDIEPOAHBIX
Marepuagax. DJIeKTPOIUTHl Ul HaTPUH-HOHHBIX aKKyMYJSTOpOB. JIMTHIl-cepHbIE aKKyMyJIsSTOPBI:
OpUHOMI paboTel M OCHOBHBIE XapakTepucTuku. OOpa3oBaHHE NOJUCYIbQHUIOB JIUTHA U
NONUCYAbGUAHBIA POMEXYTOYHBI KOMIUIEKC. JIMTHIi-BO3MyIIHBIE aKKyMYJSTOPBI: MPHHLIUI
paboThl,  KiIacCUPUKAMs M XapaKTePUCTHUKH.  MeXaHu3Mbl  JJIEKTPOKATATUTUYECKOTO
BOCCTAHOBJICHUSI KHCIOpOJa B BOAHBIX M ampOTOHHBIX cCpeaax. Marepuaibl MONOKUTEIbHBIX
IEKTPONOB M HUX YCTOMUMBOCTH. TBEpHOTE/IbHBIE JIMTUEBBIE U JIUTUH-MOHHBIE AKKyMYJSATODBI.
[lpunumnel pa®OTBl W OCHOBHBIE NPOOJIIEMBI Pa3pabOTKU TBEPAOTENBHBIX AKKyMYJISTOPOB.
Wutepdeiics! TBEproe-TBEpIOE U X MOAU(DUKAIINSA KaK OCHOBHOM aCIeKT CO31aHHs TBEPAOTEIbHBIX
AKKyMYJISITOPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! MYJIETHMEIHA IPOEKTOPOM, MEJIOBOW WIIM MapKEPHOM TOCKOH.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa

Jluteparypa Boiaercst Ha 6a30BoOH Kadenpe:

1. b. b. lamackun, O. A. Ilerpuii, I. A. upnuaa. Dnexrpoxumus. — 3-€ U3, UCIP. —
Canxkr-IlerepOypr : Jlans, 2022.

2. Kozagepos O.A., Beenenckuii A.B. CoBpeMeHHbIE XUMHUECKAE UICTOYHUKH TOKA. 3-€ U3/., HCIIp.
W3n-Bo Jlans, 2021.

JomnonHurensHas aureparypa

Jluteparypa Bolaercs Ha 6a30BoOH Kadenpe:

1. Allen J. Bard, Larry R. Faulkner, Henry S. White. Electrochemical methods: Fundamentals and
Applications. John Wiley & Sons, 2022.

2. A.K. Uanos-1llun, N.B. Mypun. Uonuka tBepaoro tena. Tom 1. M3a-Bo CII6 ynusepcureta, 2000.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrorces.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He npenycmotpeHsl.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMCHATH IOJYUYCHHBLIC 3HAHUA YMCTb IIPUMCEHATH IIOJYYCHHBIC 3HaHUA [Jid PCHICHUA
Pa3InIHbIX 3a4a4.

VYenenrHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YYeOHBIM TJIAHOM 10 AUCLUILINHE;

— BeJICHHsI KOHCIIEKTA 3aHITHI;

— BBINOJIHEHUE 33/laHUH NPAKTUYECKHMX CEMHUHAPOB M CaMOCTOSATENIbHYIO OOPabOTKY MOIYy4YEeHHBIX
PE3yNbTaToB;

— aKTHBHOM caMOCTOSITeTTbHON paboThI CTYACHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



— YT€HHE PEKOMEH/I0BAaHHOU JIUTEPaTyphI;

— TpopaboTKy y4eOHOro Marepuana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEILHOTO U3yUCHUS;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiajieHUs MaTepUaIoM CIY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

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

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

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa 3MeKTPOXUMHIECKON YHEPIeTUKU

Kypc: 1

KBau(pukanus: MarucTp

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

B.A. Busranos, kaHa. X¥UM. HayK
J.M. Utkuc, kKaHa. XuM. HayK
B.B. KpuBenkuii, kKanj. XuM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

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

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUILIAHBI «DHU3NKO-XUMHUYISCKUE OCHOBEI QJICKTPOXUMHUUICCKUX HAKOIIUTEJICH

SHEPTU» 00yUarONHICS TOIDKEH:

3HATb:

- OCHOBHBIE BUJIbl UCIIONB3YEMBIX COBPEMEHHBIX BTopudHbIX XUT, UX npeumyiecTsa U HEAOCTATKH,
(PU3UKO-XMMUYECKUE IPUHLIUIBI X PaOOTHI;
- Marepuabl, UCIIOJIb3yEMbl€ B KaueCTBE IEKTPOAOB U AIEKTPOJIUTOB B COBPEMEHHBIX BTOPUYHBIX

XUT;

- OCHOBBI TEXHOJIOTUH cOBpeMeHHBIX XU T, BKIItOUast MeTalI-MOHHBIE.

yMeThb:

- BBINOJNHATH pacueTbl HanpspkeHuss XWUT u3 TepMOIMHAMUYECKUX JAHHBIX, YAEIbHOU €MKOCTH U

OHCPIUU DJICKTPOXUMHUUYCCKUX IIap,

- OOBACHATH MPUHLMUIIBI paOOTHI PA3ITHMYHBIX MIEKTPOXUMHUUECKUX HAKOMUTENCH YIHEPTUH, KUHETUKY U
TEPMOJIMHAMHUKY IPOLIECCOB Ha AIEKTPOAX, BEBIOUPATh METOABI HX XapaKTEPUCTUKH;

- aHAJIU3UPOBATbh PE3YJbTATHI MIEKTPOXUMHUECKUX UCIIBITaHUM;

- aHaJIM3MPOBATh HAYUHYIO JIMTEPATYpy C LENbI0 BhIOOpa MHPOpPMaLUU O paboTe, MEPCIEKTUBAX U
XapaKTEPUCTUKAX PA3IUYHBIX MaTepuasioB 11t XUT;

- TOTOBUTb 3JIEKTPOABI W3 HUCXOAHBIX DJJIEKTPOJHBIX MAaTepHalioB, COOMpaTb W IMPOBOIUTH
JIEKTPOXUMUYECKHUE UCIIBITAHUS TECTOBBIX SYEEK.

BJIAA€Th:

- OCHOBHBIMH OJJICKTPOXUMHUYCCKHUMHU TCOPUSAMHU W KOHUCIIHUAMH, OIMCBIBAIOIIHMMU IPOLECChl Ha
QJICKTPOAaxX U B OIJICKTPOJIUTC, a TAKIKC NPHUHIUIILI pa6OTBI MCTAJIJI-MOHHBIX HW IIOCT-JIMTHCBBIX

aKKyMYJISTOPOB;

- OCHOBHBIMH 3JEKTPOXMMHUYECKUMH METONAMU XapaKTEPUCTHKH PA3INYHBIX JJIEKTPOXUMUYECKHUX
CHUCTEM, HCIIONb3YyEMBbIX BO BTOpUuHbIX XUT;
- KJIIOYEBBIMHM TEXHOJOTMYECKHMH NpPUEMAMH, UCIHOIb3YEMBIMH B MPOM3BOJICTBE METAII-HOHHBIX

XUT;

- HaBbIKAMH K UHTEPIpETallMd W OOCYKACHUS pe3ylbTaTOB MPOBEICHHOTO HCCIICAOBAHUS,
OCHOBBIBAsICh Ha COBPEMEHHOM JIUTeparype.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO
B Havase ka)x0ro 3aHATHS HPOBOIUTCS KPATKUH ONPOC 10 TeME MPEAbIIYIIEro 3aHATHS.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

BOHpOCLI K 3K3aMCHY:

1. HpOBeZLI/ITe Knaccmbm(aumo COBPCMCHHBIX XUT n OMMpCACIIMTC BO3MOXHBIC obmactu MPUMCHCHUSA
Ka)XJ0I0 U3 KJIaCCOB.

2. IlpuBeaure npuMepsl IEPBUUHBIX U BTOPUYHBIX HCTOYHUKOB TOKA.
3. DHepromepexo/pl: yeM ornpeaenstorca u kakoe mecto XMT Toka 3aHMMalOT B HacCTOsAIIee BpeMs

4. OnumuTe CyIIECTBYIOIINE MPEACTABIECHUS O CTPYKTYpe ABOWHOTO 3JEKTPUUECKOTO CIIOs (MOAETH
lenmpmronsiia, I'yu-Usnmana u LlltepHa).

5. BriBegute npasuio ¢a3 ['nd6ca.

6. OObsicHuTe (HOPMBI PA3PSIHBIX U 3aPSTHBIX KPUBBIX PA3THYHBIX IEKTPOXUMUYECKUX CHCTEM TPH
oMoty npasuna ¢as ['mdoca.

7. YpaBHenue bamiepa-@oisbMepa: BbIBOJ, IPUMEHEHUE B PEATIBHBIX CUCTEMAX.
8. ucdysns 31eKTpOaKTUBHBIX YACTHIl B pACTBOPAX 3JIEKTPOJIIUTOB U B TBEPJIOM TeEJIE.
9. MonHast mpoBOAMMOCTD U MOJBUKHOCTh HOHOB. YpaBHeHue HepHcra-DWHIITeHA.

10. IIpuBenure npuMepsl )KUIKUX, TeJIb-IOIMMEPHBIX U NOJIUMEPHBIX AIEKTPOJIUTOB sl IUTUEBBIX U
JIUTHHA-UOHHBIX aKKYMYJISITOPOB.

11. Yucna nepeHoca U METOJbI KX ONPEICICHUS.

12. Teepnple TUTHI-NIPOBOAAIINAE IEKTPOIUTHL. MeXaHU3MBl TpaHCIOpPTa WOHOB B TBEPAOM TeEIE.
OHeprus akTUBalUK poBoauMocTu. [IpuMeps! TBEpAbIb TUTHH-IIPOBOASIIUX IECKTPOIUTOB.

13. HWutepkansiimuoHHble mporiecchl Ha anekrpogax XWT, ycTpoHCTBO © TpPUHIMI PabOTHI
JUTHA-UOHHOTO aKKyMyJsiTopoB (JIMA).

14. CDaKTOpBI, OIIPpCACIIAOIINC IMTOTCHIINAJIBL BHeILpeHI/IH/ H3BJICYCHUS KaTUOHOB JIUTHSA.
15. MexaHu3Mbl 1 KHHETHKA I/IHTepKaJIHLII/II/I/ OKCTPAKIHHU JINTHUA.

16. IlepcrieKTHBBI COBEPIIEHCTBOBAHMS JINTUH-MOHHBIX aKKyMYJSTOPOB, HOBBIE MHTEPKAISLUOHHBIC
KaTO/IHble MaTepualbl. MeToAbl CUHTE3a 3IEKTPOJHBIX MAaTEPHAIOB, POJIb HAHOCTPYKTYPUPOBAHUS.

17. KonBepcroHHBIE peaklUd B TOJOXKHUTENbHbIX 3nekTponax JIMA. KonBepcumoHHbBIE peakiuu B
OTpHULATENBHBIX dekTponax JIMA.

18. IlpobneMbl mepeoca)kAeHUsT METAUTHYECKOro JUTHA U Oopbba ¢ HuMH. [leHnpuroodpazoBaHue
(Monenu ¢ orpanndeHHoN auddy3uei u ¢ orpaHMUEHHON eKTpoMuUTpalueit, BpeMs: Conia).

19. Ilytu 60peOBI ¢ AeHIpUTOOOpa30BaHNEM (I00AaBKH K JCKTPOIUTAM, MOJTUMEPHBIC DIIEKTPOJIUTHI,
ANEKTPOCTATUIECKOE IKPAHHUPOBAHKE, HCTIOJIb30BAHUE MEXaHUYECKHX HATrPy30K).

20. OO030p oOopymoBaHHS M METONOB, HCIIOJIB3YEMbIX MPH MPUTOTOBICHUH W PUMEHEHUH
JIEKTPOHBIX MACT.

21. Crapenue u gerpaganus xapakrepuctuk JIMA. OcHOBHbIE MEXaHU3MBI JeTPaJaliU.
22. Kuznennsiit nukn JIMA u ycroliuuBoe pazsutue. «BTopas :KU3HB» aKKyMYJIATOPOB.

23. VlcTOYHUKM OIACHOCTH B METaJUI-MOHHBIX aKKyMyJsTOpax. ba3oBble NpelcTaBiieHUs O TEOpUU
TEIJIOBOTO B3pkIBa. [Ipomeccs! TEMIOBOro pa3roHa METaI-MOHHOTO aKKyMYJISITOPA.

24. MeToapl IOBBILIEHHUS 0€30MACHOCTH METaJI-MOHHBIX aKKYMYJISATOPOB.

25. OyHKIMOHANBHBIC U TUIAMSTACAIINE JOOABKU B SIEKTPOIHUTHI.

26. BHemnue ycrpoiicTBa 115 noBbILIeHus 0e3onacHocTH (knananbl, PTC, mnaBkue BCTaBKH | Ap.).
277. TBepAOTENbHBIE INTUEBBIE U TUTHI-HOHHBIE aKKYMYJISATOPBL.

HOHOHHI/ITGJ’ILHLIG BOIIPOCHI:

1. PaccunTaiiTe TEOPETHYECKYIO YACIbHYIO SHEPIHIO aKKyMYJISITOpa ¢ OTPULIATEIbHBIM 3JIEKTPOIOM Ha
OCHOBE rpauTa W MOJOKHUTEILHBIM 3eKTpoaoM Ha ocHoBe LiFePO4. Ouenute ero npakTHUECKyIO
YAETBbHYIO SHEPTHUIO.

2.  Ha wmumkpodotorpadum uzobpakeHa mukpoctpykrypa nopomka LiCoO2. Paccuumtaiite ero
TEOPETUUECKYIO YIENbHYIO0 EMKOCTh M MAaKCUMAJIbHBIN TOK, IPX KOTOPOM BO3MOKHO JIOCTHKEHHUE TaKOH
E€MKOCTH Ha IpakTuke, cuntas kodpunuent nuddysuu Li+ paBabiv 10-9 cm2/c.



3. Ha pucynke u300pakeHbl pa3psaHble U 3apsAHbIe KPUBbIC SUCHKH, COCTOAIIEH U3 METAJUINYECKOTO
JIMTUEBOTO OTPUUATEIBHOIO JJIEKTPOJa W TOJOKHUTEIBHOTO NIEKTPOJa M3 OKCHUIHOIO MarepHala,
UHTepKajupytomero autuil. OObsCHUTE HAOIIOZAEMYIO Pa3sHUILy B KPHUBBIX Ul Pa3IMYHBIX TOKOB.
N306pa3ute yuyactox (pa3oBoil auarpaMMmbl B KOOpAMHATAX «TEMIIEpaTypa — COCTaB» AJIsi JAHHOTO
OKcHia B 00J1aCTH KOMHATHOM TeMIlepaTyphl, IpU KOTOPOH M OBLIN MPOBEAECHBI H3MEPEHUSL.

4. Ha pucyHke noka3aHbl pa3psJHble KpPUBBIE, 3apETUCTPUPOBAHHbIC B AUYCHKE C OTPULATEIbHBIM
UIEKTPOJIOM M3 METAJUINYECKOTO JUTHA. [IpeanonaoxuTe, 4To ABIAIOCH MAaTEPHUATIOM MOJIOKHUTEIBHOTO
anexrpona. Kakyio MUKpOCTpyKTypy nMen 3ToT Matepuan? [loctpoiire nuarpammy Parone st nanHoi
SITYCUKU.

5. Ha pucyHke moka3aHa 3aBUCUMOCTb Pa3psAIHON €MKOCTHU JIMTUI-KUCIOPOAHOU STUYEUKHU OT pazmepa
mop B e€ ymiepogHoM Kartoze. Kakue mpoliecchl MpOTEKaloT MpH paspsine dToi suedku? Yem
OOBSCHSIETCS TOKa3aHHas Ha PUCYHKE 3aBUCUMOCTB? Kakoil 31IeKTpONMT WCHONb30BaIH JJIs
MMOKa3aHHBIX U3MEpPEHU?

6. CpaBHHUTE NIEKTPOXUMHUYECKHE CBOMICTBa JBYX KAaTOAHBIX MaTe€pUalioB, KpUBBIE 3apsiaa-paspsia
KOTOPBIX MIPENCTABICHBI HA PUCYHKE.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.

IIpumep 1:

1. VlonHast mpoBOAMMOCTh B pacTBOpax M pacIuiaBax IEKTPOIUTOB. MoH-poBoasmMe moauMepHbIe
CHUCTEMBl — MEXaHU3MBbl IPOBOAMMOCTH U NpUMepbl. CyNepUOHUKH — MEXaHU3Mbl IPOBOAUMOCTH U
HPUMEPBHI.

2. CBA3b 2NEKTPOHHOM CTPYKTYpBI EKTPOAHBIX MaTepHalioB M IMOTEHUIHMasna sjekTpoaa. Ilpumepst
OTPHLATENBHBIX U MOJIOKUTEIBHBIX 3JIEKTPOJHBIX Marepranos s JIMA.

[Ipumep 2:

1. Ilepeuncnute OCHOBHBIE MPOOIEMBI 0€30MACHOCTH IpH Mcnonb3oBaHuu JIMA. Uem oHU BbI3BaHBI?
[Ipennonoxure, Kakas >JIEKTPOXUMHUYECKAsh CHUCTEMa IIO3BOJSIET cO3[aBaTh HauOoiee Oe30macHble
JINA.

2. Ha pucyHkax IIOKa3aHbl  pe3y/lbTaTbl  XPOHOIOTCHIMOMETPUUYECKUX  H3MEpPEHUH B
UIEKTPOXUMUYECKON SUYEHKE, OJHUM H3 IIEKTPOJOB B KOTOPOH SIBIISAJICA METAIMYECKUN JIUTHIL.
KakoBa snexTpoxumuueckas eMKOCTh AaHHBIX stueek? Ilpenmnornoxure, Kakod marepuasn BbICTyNal B
ponau Broporo osnekTpona. Kak mnpumensror mnomoOHble Marepuaisl B akkymyisitopax? Kakosa
KyJnoHOBCcKast ¢ ekTuBHOCTH siueek? [Touemy?

Kpurepun onennBanus
Kpurepun onenuBanms.
Onenka ommmuao 10 OammoB — BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PELICHUH.
Ouenka omm4yHO 9 OamioB — BBICTABISAETCS  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka oOTIMYHO § Oa/uIOB —  BBICTABISIETCS  CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEeHUH, C HEKOTOPbIMH HEIOUETAMH.

Onenka xopowo 7 6aJijIoB — BBICTABISACTCS CTYACHTY, €CJIM OH TBEPAO 3HACT MaTepuall, FpaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopomo 6 6aJIoB — BEICTABIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IPaMOTHO H T10
CYILLECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.



OHGHKa XOpo1Io 5 0anIoB — BBICTABIAETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAaTcpHraJl, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS HaA IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka yaoBneTBOpUTENbHO 4 Oaiya — BBICTABISAETCS CTYIACHTY, MOKa3aBLIeMy (parMeHTapHBIi,
pa3pO3HEHHBIN XapakTep 3HAHIM HEOCTATOYHO IPAaBUIbHBIE (DOPMYIUPOBKH 0a30BBIX MOHSTUU
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHKa YIOBJIETBOPHTENHEHO 3 Oaia — BBICTABISETCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWY JOMYCKAIoNIeMy OMHMOKA B (HOPMYITHPOBKAaX 0a30BBIX MOHSLTHH
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH yueOHOH porpaMMbl, HEOOXOAUMBIMH IS IAJIbHEHIEro 00yYeHUs 1
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

Onenka HEyAOBIETBOPUTENLHO 2 Oaiia — BICTABISIETCS CTYACHTY, KOTOPBIA HE 3HaeT OOJbIIeH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]ay.

OueHka HEyIOBJIETBOPUTENbHO | Gamn — BBICTABISETCS CTYIACHTY, KOTOPBII HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHITUI JUCUUIUIMHBI U BOOOIIE HE MMEET HAaBBIKOB PEIICHMS TUIOBBIX MPAKTHYECKUX
3a/ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

B BeceHHem cemecTpe TIpeAyCMOTPEH YCTHBIM SK3aMEH, MPOBOOUMBIA 1o Owieram. B
9K3aMEHAIIMOHHOM Omiere aBa Bompoca. Onpoc nmo OuieTy He JOJDKEeH MpeBblark 60 MUHYT, BpeMs
Ha MOATOTOBKY OTBeTa He 6ojee 60 MUHYT.



