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1. He.]'ll/l, 3a1aY1 1 INIAHUPYEMBIC PE3YJIbTATbI oﬁyqul/m o TMCHHUIIJIMHE

JlucuuniavHa HampaBjieHa Ha HW3y4YeHHe OOLIMX MPUHUUIOB BbIPaOOTKU
AIIEKTPUYECKOW HHEPTMM B  AJIEKTPOXMMHUECKHX MpeoOpa3oBaTeisiX JHEPIHH;
KOHCTPYKTUBHOI'O UCITOJIHEHUS XMMUYECKUX UCTOYHUKOB TOKA; MaTEPUAIIOB U BELIECTB,
npuMeHsemMblx mpu  u3roroBieHun XWT wu TpeOoBaHMii K HUM; TEXHOJOTUN
n3rorosiieHrss XUT u ux yacten; METOAMK U arnmaparypsl 17 rectupoBanus XUT.

Lenpro JaHHOM OUCLMILIMHBI SBIIsIETCA (POPMUPOBAHUE Y CTYACHTOB HABBIKOB U
3HAHUM B 00JACTH MPOEKTUPOBAHMS, MPOU3BOJCTBA, HCIBITAHUS M MPUMEHEHUS
XUMHUYECKUX UICTOYHHUKOB TOKA PA3JIMYHBIX MIEKTPOXUMUYECKUX CUCTEM U KOHCTPYKLUHI
Y MaTE€pPUAIOB JJI HUX.

OO6yuenue no qucuurmHe « KOHCTpyKIMSI TATOBBIX aKKyMYJISITOPHBIX Oarapein»
HanpaBJIeHO Ha POPMHUPOBaHKUE Y OOYHAIOIIMXCS CICAYIOIIMX KOMIIETEHIIHIA:

Koa v HauMeHOBaHMe KOMIIe Te HI[Uii NHaukaTopbl 10CTHKE HUSA
KOMIIeTe HIIUH
YK-2. Crocoben ympaBiats npoekroM Ha Bcex | MYK-2.1. PazpabarbiBaeT koHIETIIMIO
JTamax ero XW3HEHHOrO IWMKJIA YIPABJICHUsI MPOSKTOM Ha BCEX 3Tamax ero

’KM3HCHHOTO IIMKJIa B paMKaxX 0003HAYCHHOU
npobseMbl: GOPMYIIUPYET TIeib U IyTH
JTOCTIKEHMSI, 3a/1a4d U CTIOCOOBI MX peIIeHUS,
00OCHOBBIBA€T AKTYaJIbHOCTh, 3HAUUMOCT,
OXHIAEMBbIC PE3yJbTaThl U BO3SMOXKHBIE Chepb
UX TIPHMEHEHMUS.

NYK-2.2. PazpabaThiBaeT miaH peatm3anyy
MPOEKTa B COOTBETCTBUU C CYIICCTBYIOIAMH
YCIIOBHSIMH, HEOOXOIMMBIMHU peCypcamy,
BO3MO)KHBIMH PHUCKaMH M paclipe/ieNICeHueM 30H
OTBETCTBEHHOCTH Y4acTHUKOB mnpoekra. MYK-
2.3. OcymiecTBISIET MOHUTOPUHT peai3aiiu
NPOEKTa Ha BCEX 3Talax ero >KM3HEHHOI'O
IMKJIa, BHOCUT HEOOXOIMMBbIE M3MEHEHHS B
IUIaH peajm3alii TPOeKTa C y4eTOM
KOJIMYECTBEHHBIX W KAY€CTBCHHBIX MAapamMeTpOB
JIOCTUTHYTBIX TPOMEXYTOUHBIX PEe3yJIbTaTOB.

2. MecTo IMCIUNJMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMMbl

JluciumimHa OTHOCUTCA K OOs3aTeNIbHOM  YacTW/4acTd, (PopMHUPYEeMOM
y9acTHUKaMH 00pa30BaTeIbHBIX OTHOIICHMI 0J10Ka b1 «JIuCIATIITHHBT (MO TYIIH ).

«KOHCTpYKIIUSA TITOBBIX aKKYMYJIITOPHBIX OaTapei» B3aUMOCBSI3aHA IOTUUYECKH U
COJIEPKATEIbHO-METOJUYECKH CO CHCIYIOIMMMU JUCTUITIMHAMHA 1 nipakTukamu OOl

— Marematudeckoe MoAeIMPOBaHUE pad0UHX IIPOIECCOB ABTOMOOUJIS.
— VYnpasieHre IpOeKTUPOBAHUEM TOHOYHOT'O aBTOMO OIS

— OCHOBBI TOHOYHOI'O WHKMHUPpUHI'A



— DKCIUTyaTalusi TOHOYHBIX aBTOMOOMIIEH
— TlepcniekTUBHBIE KOHCTPYKIIMOHHBIE U SKCIUTyaTallMOHHbIE MaTepuaibl J1Jis
TOHOYHBIX aBTOMOOWJIEH

3. CTpyKTYypa U cojJepKaHue TUCIUNIHHBI

OO61mas TPy I0eMKOCTh JUCITUILIMHBI COCTaBIIseT 4 3aueTHbIX enuHull (144 yacoB).

3.1 Buabl yueOHOM padoThI M TPYA0€MKOCTh
(o popmam oOyueHus)

3.1.1. Ounas hopma oOyueHus

Ne Konu | CemecTpbl
n/m Bun yueOHoii padoTbl 4ecTBO 3
4acoB
1 | AyautopHble 3aHSATHSI 36 36
B Tom yucne:
1.1 | Jlexuuu 18
1.2 | CemuHapcKue/mpakTHYECKUE 3aHATUS 18
1.3 | JIaGopaTopHble 3aHSTUS
2 | CamocTosiTe/ibHAs paboTa 108 108
3 | ITpome:kyTOUYHasI aTTeCTAIUS
DK3aMeH
Hroro 144

3.2 TemaTu4yecKuii MJIaH U3yYeHUs] TUCIHHIIHHBI
(mo popmam oOydeHwMs )

3.2.1. Ounas popma 00ydeHus
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Pasnen 1. Beenenue
1.1 CoBpeMeHHbIE TeHICHIIUY PA3BUTHS 9 2 - - - 7
TSATOBBIX aKKyMYJIATOPHBIX Oartapeil B
aBTOCIIOpTE
1.2 OcHoBHbIE XapaKTepUCTUKH u 9 2 - - - 7
MoKa3aTenu paboThl TArOBOH Oarapen
3JIEKTPONIPUBOAA TPaHCIOPTHBIX
CPEICTB.




Tepmunel 1 onpeneneHus.
THUIBI aKKyMYJISITOPOB

1.3

[Tpakrraeckas padota «Pexumbl

3apsza v paspsiia akKyMyJIsiTOPOB
pa3HbIX TUIIOB)»

1.4

KoHcTpykTHBHOE HCTTOTHEHUE MOYICH
AKKyMYJISTOPHBIX OaTapei
D opMbl aKKyMYIISITOPHBIX 3JIEMEHTOB

OCHOBHBIE ITPEUMYITICCTBA U HETOCTATKH
MoAyJIen

1.5

[Ipakruueckas pabora «CoOopka
aKKyMYJISITOPHBIX MOJYJEH 3aJaHHOM
€MKOCTH M3 dJieMeHTOB (popmara 18650»

11

Paznen 2. Cucremsl ympaBieHHS H
3allMTa aKKYMYJISTOPHBIX OaTtapeil.

2.1

CucreMsl ynpaBieHHs
AKKyMYJIITOPHBIMU OaTapesmu

IIpenna3HadeHue U BUIBI CUCTEM
yIIpaBJICHUs OaTapesMu

Briaua 3aganus Ha pedepar

2.2

[Tpakrnaeckas pabota «llogxmroueHue
CUCTEMBI OallaHCHUPOBKU
AKKyMYJIITOPHOM M €€ HAaCTPOMKay.

11

2.3

KomMmyTannoHHsble 1 3allMTHBIE
AJIEMEHTBHI /7Sl TATOBBIX
AKKyMYJISITOPHBIX Oatapei

BBICOKOBOJIBTHBIE TPEIOXPAHUTEINH,

PE3UCTOPBI IPEABAPUTEIBLHOTO 3apsaa,
CEpBUCHBIE PA3bEAUHUTENN

2.4

TpeboBaHuUsI, TPEABABISIEMBIC TITOBBIM
AKKyMYJISITOPHBIM OaTapesiM.

CucTeMbl TepMOCTaTUPOBAHUS
Oarapeeit

2.5

[Ipakruueckas pabora Usmepenus
€MKOCTH aKKyMYJIATOpa

2.6

VYeTpoiicTBO BBICOKOBOJIBTHBIX
KOHTaKTOPOB

2.7

[pakruueckas pabdora «/cnbpiTaHus
CHUCTEMA 3aLUTHI TATOBBIX
aKKyMYJISITOPHBIX Oatapei»

11

2.8

Texanueckuii pernmamenTs 1 'OCThI
10 TATOBBIM aKKyMYIIITOPDHBIM Oatapesm

12

10

2.9

[paktuyeckas pabora «Hactpoiika
CHUCTEMBI YIIPABIICHUS TATOBBIMU
AKKyMYJISITOPHBIMH OaTapesiMu»

2.10

Texnonorun cOOPKH aKKyMyJISTOPHBIX
OJIOKOB.




AHanu3 KOHCTPYKLHH TATOBOTO
AKKyMYJISITOpa 3JIEKTPUYECKOTO
MOTOIIMKJIA

Hroro | 144 18 18 - - 108

3.3 Conep:xkaHue TUCHUNIHHBI

Pasnea 1. Beenenue.

Temal. CoBpeMeHHBIE TEHICHITNH PA3BUTHS TATOBBIX aKKyMYJIATOPHBIX OaTapei
B aBTOCIIOPTE.

Tema2. OcHOBHBIE XapaKTEPUCTUKUA M TOKa3aTelad pabdOThl TATOBOW OaTapeu
AJNIEKTPONPUBOJA TPAHCIOPTHBIX CPEACTB. TepMUHBI M ONpEAcNieHUs. Tumebl
AKKyMYJIATOPOB

Tema3. [Ipaktuueckas padota «Pexumbl 3apsina u pazpsga aKKyMyJIITOPOB
PA3HBIX TUIIOBY

Tema4. KoHCTpYKTUBHOE UCIIOJTHEHUE MOAYJIEN aKKyMYJIATOPHBIX OaTapei.
@OopMBbI aKKYMYJIITOPHBIX 3JIEMEHTOB OCHOBHBIE IPEUMYIIECTBA U HEAOCTATKN MOTYJIEN

TemaS5. [Ipaktuueckas padora «COopka akKyMyJIATOPHBIX MOJYJICH 3aJaHHON
€MKOCTH U3 3JIeMeHTOB ¢opmara 18650y

Pa3nen 2. Cuctemsbl ynpaBiieHUs U 3alllUTa aKKyMYJIITOPHBIX OaTapei.

Temal. IlpenHa3znaueHre W BUIBI CHCTEM yhpaBjieHHs OaTtapesmu. Breimaua
3amaHus Ha pedepar.

Tema2. [IlIpaktuueckas padota «lloaxmodueHne cucTeMbl OaTaHCUPOBKU
AKKyMYJISITOPHOM U €€ HaCTPOMKA».

Tema3. KoMMyTalMOHHBIE U 3aIUTHBIE 3JIEMEHTBHI JJISI TATOBBIX aKKYMYJISITOPHBIX
Oarapeil. BoICOKOBOJIBTHBIC MPETOXPAHUTENN, PE3UCTOPHI IPEABAPUTEIHHOTO 3apsa,
CEPBUCHBIE PA3bEIUHUTEIH.

Temad4. TpeOoBaHus, MPETBABIAEMbIE TITOBBIM aKKYMYISITOPHBIM Oarapesim.
CucTtembl TepMOCTAaTUPOBAHUS OaTapeeit

Tema5. [Ipaktuueckas padota M3mepenus: EMKOCTH aKKyMyJIsITOpa

Tema6. YcTpOCTBO BHICOKOBOJIbTHBIX KOHTAKTOPOB

Tema7. Ilpaktuueckas pabota «lcmbITaHUs CHCTEMa 3alUTHl  TATOBBIX
aKKyMYJSITOPHBIX OaTapei»

Tema8. Texunueckuii periaMeHTbl U ['OCTBI IO TATOBBIM aKKyMYJISITOPHBIM
Oarapesm

Tema9. [IpakTrueckas padorta «HacTpoiika cucTeMbl yrpaBlieHUsS! TSITOBBIMHU
AKKYMYJIATOPHBIMH OaTapesiMiny

Temal(. TexHosoruu cOOpPKU aKKyMyJIITOPHBIX OJIOKOB. AHaIM3 KOHCTPYKIUU
TATOBOTO AKKyMYJISITOPA 3JIEKTPUYECKOTO MOTOLIMKIIA




34 Temarnka ceMHHAPCKUX/MPAKTHYECKHUX M Ja00PATOPHBIX 3aHSITHH
3.4.1. CemuHapcKue/mpakTUYECKUE 3aHATUS

1. TlpakTrueckas paboTa «Pexumsl 3apsiia U pa3psga akKyMyJIITOPOB Pa3HBIX
THUTIOBY

2. Ilpaxktrueckas pabota « COOpKa aKKyMyJIITOPHBIX MOYJICH 3a/TaHHO EMKOCTH 13
aneMeHTOB (hopmata 18650»

3. Ilpaktuueckas padota «IlogkmroueHne cucTeMbl OaTaHCUPOBKH aKKYMYJIATOPHOM
Y €€ HACTPOMKay.

4. Tlpaktudeckas pabora Mi3Mepenust EMKOCTH aKKyMyJIaTOpa

5. Ilpaktuueckas padota «cripiTaHus cUCTEMA 3aIUThI TATOBBIX aKKyMYJISITOPHBIX
Oarapei»

6. Ilpaktuueckas pabora «Hactpoiika cHCTEMBI YIpaBlIEHHS  TATOBBIMH
aKKyMYJISITOPHBIMU OaTapesMuy

3.5 Temarnka KypcOBBIX MPOEKTOB (KYpPCOBBIX padoT)

OTCyTCTBYIOT KypCOBBIE IPOEKTHI COTJIACHO YU€OHOMY ILJIaHy
4. YueOHO-MeTOAHYECKOE U HH(POPMAIIMOHHOE 00ecTieYeHue

4.1 HopmaruBHble 10KyMeHTbI U ['OCThbI

I'OCT P 52846-2007 BATAPEU AKKYMVJIATOPHBIE CBUHILIOBBIE
TAT'OBBIE Yacte 1 OcHOBHBIE TpEOOBaHMS U1 METO1bI UCTIBITAHUIA

'OCT P MDK 62485-3-2020 BATAPEU AKKYMVYJIATOPHBIE 1
YCTAHOBKU BATAPEMHBIE TPEFOBAHUS FE3OITACHOCTU YACTH 3
TAT'OBBIE BATAPEU

4.2  OcHoBHaf JuTEepaTypa

1. Carbons for electrochemical energy storage and conversion systems / editors,
Frangois Béguin and Elzbieta Frackowiak. CRC Press, 2010. ISBN 978-1-4200-
5307-4.

2. Lithium lon Bntteries/eds. by M. Wakihara ; O. Yamamoto. Wiley-VCH, 1998.
ISBN 3-527-29569-0.

3. Lithium batteries science and technology/eds. By Gholam-Abbas Nazri;
Gianfranco Pistoia, Springer, 2003. ISBN: 978-1-4020-7628-2.

4. PEM Fuel Cell Electrocatalysts and Catalyst Layers/eds. By Jiujun Zhang,
Springer-Verlag London, 2008. ISBN 978-1-84800-935-6



4.3  JlomoJHUTe bHAs JIUTEpaTypa

1. Jlapun B.B. Teopus ABH»KEHUS OJIHONPUBOIHBIX KOJIECHBIX MALLMH: Y4E€OHUK JJIsI
By30B. M.: I3n-Bo MI'TY um. H.3. baymana, 2010. 391 c. — ISBN 978-5-7038-
3389-6.

2. Kunetikun M.M. Teopernueckue OCHOBBI TOBBIIIEHUS  TOKa3arenen
YCTOMYMBOCTH U YHPABISIEMOCTH KOJIECHBIX MALIMH Ha 0a3€ METOJI0B HEYETKOM
agoruku. M.: M3gatensctBo MI'TY um. H.D. baymana, 2016. 238 ¢. — ISBN 978-
5-7038-4278-2.

4.4  DneKkTpoHHBbIE 00pa3oBaTe/ibHbIE PeCypChl

1. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
2. DBC «BOOK.ru» https://mmww.book.ru
3. DBC «ZNANIUM.COM» www.znanium.com

4.5  JIlnueH3MOHHOE U CBOOOHO pacpoCTpaHsieMoe NMPOrpaMMHoOe odecneyeHue

1. Office / Poccuiickuii makeT 0UCHBIX IPOTPaMM
2. Windows / OnepanmonHnas cuctema cemerictsa Linux

4.6  CoBpemeHHbIe MpodeccHOHATbHBbIE 0a3bl JaHHBIX U HHGOPMALHOHHBbIE
CNPaBOYHbIE CHCTEMBI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexrponHas
OonbamoTeKa

2. http:/Awww.ise-online.org International Society of Electrochemistry

3. KoncynbTant [Imoc - cnpaBoyHas npaBoBasi cuctema (JOCTYII MO JIOKATbHOM
CETH C KOMITbIOTEPOB OUOIMOTEKH)

4,  CI10O Mockogckoro Ilommrexa

5. MaTepuajibHO-TeXHHYECKOe 00ecnedeHne

CnemmammsupoBansble  ayauropun «llepemoBas WH)KEHEpHas IIKOJIAy:

AB4701 u AB4710 ocHameHHbIE NpOEKTOPOM, 3KkpaHoM, [IDBM.

6. MeToau4yeckue peKoMeHIauu


http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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6.1 MeToanuyeckne peKOMeHIANMH JJIA MPenoaaBaresisi M0 OpPraHu3auuu
o0yueHus

OcHoBHas ¢opMa M3YyYECHHS W 3aKPEIUICHHWs] 3HAaHUW 10 ATOW JUCHUIUIMHE —
JIEKIMHA U CEMUHApCKue 3auAThs. [IpenogaBarens JOKEH NOCIEN0BATENIbHO BEIYUTATh
CTyIAEHTaM psAJ JIEKIUH, B XOJ€ KOTOPBIX CIEAYET COCPEAOTOYUTh BHHMAHUE HA
KIIFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTO MaTEpUaa, a Takke OpraHu30BaTh
MPOBEJICHUE TPAKTUYECKUX 3aHATHN TakuM 0O0pa3oM, 4YTOObI aKTUBU3UPOBATH
MBIIUICHUE  CTYAEHTOB, CTUMYJUPOBaTh CAMOCTOSITEIbHOE U3BJICYEHUE UMU
HE0OX0MMOM HH(pOpMAIMK W3 Pa3IMYHBIX HCTOYHUKOB, CPABHUTEIBHBIN aHATIU3
METOJ0B PEIICHUM, COIOCTABIICHWE IIOJYYCHHBIX PE3YyIbTaTOB, (POPMYIUPOBKY H
apTyMEHTAIMI0 COOCTBEHHBIX B3TJISAI0B HA MHOTHE CTIOPHBIE TPOOJIEMBI.

OCHOBY y4€OHBIX 3aHSATHIA 10 TUCIUTUIMHE COCTABIISIIOT JICKITMOHHBIC 3aHsATHsA. Ha
NEPBOM 3aHATHUHU 110 JAHHOU y4eOHOM TUCTUTUIMHE HE0OX0IUMO O3HAKOMUTH CTYICHTOB
C TOPSAJKOM €€ U3Y4YEHHUS, PACKPBITh MECTO U POJb JIUCLUIUIMHBI B CUCTEME HAYK, €€
MPAKTUYECKOE 3HAYEHUE, OTBETUTH HA BOMPOCHI.

TeopeTnueckoe N3y4eHHEe OCHOBHBIX BOMPOCOB Pa3AeioB JUCIUILIMHBI TOJKHO
3aBepIIAThCs TMpaKkTHdecKoi padotoit. TeMmbl 3amad, mpeaIaracMbIX CTYICHTaM IS
peIIeHusT Ha TMPAKTHUECKUX 3aHATHSX, JOJDKHBI OBITh MaKCUMAILHO MPHUOJMKEHBI K
TEMaM MOCJEAHUX JEKUWA N0 JAaHHOM JHCUWIUIMHE. B CBA3M € yKa3aHHBIM,
1[eJ1ecoo00pa3eH TECHBIM KOHTAaKT JIGKTOpa C MPEeNojaBaTeisiMi, BEAYIIUMU
MPAKTUYECKUE 3aHATHS.

M3ydyenne JUCUUIUIMHBI 3aBeplIacTcs H3K3aMeHOM. OIleHKa BbICTABIISICTCS
mpernojaBareneM M OOBABIAECTCS Tocie oTBeTa. [lpemonaBarens, NPUHUMAIOIIHIA
AK3aMEH, TUYHO HECET OTBETCTBEHHOCTH 3a MPABWJILHOCTH BBICTABIIEHUS OLICHKH.

6.2 MeToan4vecKkue yKazanusl AJs1 00y4aOUIUXCS 10 0CBOECHUIO JUCHUILIHHBI

CamocTosTenbHas padoTa CTYAEHTOB MPEACTaBIsECT COOOW BaKHEHIIEe 3BEHO
y4aeOHOTO mporecca, 0e3 MpaBUIbHOM OpTaHU3aIMHA KOTOPOTO OO YJIAIOIIUICS HE MOXKET
OBITH BRICOKOKBATM(DUITUPOBAHHBIM BBIMTYCKHHUKOM. CaMOCTOsATEbHAsI paboTa SIBISIETCS
OJIHUM U3 BUJOB yueOHbIX 3aHsATUl. Llenb camocTosTeIbHON PabOThl — MPAKTUYECKOE
YCBOEHUE  CTyJCHTaMHU  BOINPOCOB  YCTPOWCTBA  TPAHCHOPTHBIX  CPEJICTB,
paccMarpuBaeMbIX B TMPOIECCEe HM3y4YeHHUs IUCHUIUIMHBL. CamocTosiTenbHas padoTta
CTYJCHTOB HalpaBJicHA Ha HM3YYECHHE TEOPETUYECKOr0 Marepuaia, IMOJITOTOBKY K
JICKITMOHHBIM, CEMHHAPCKUM (ITPAKTUYECKUM) 3aHATHSAM; BBITTOJIHEHHE KOHTPOJBHBIX
3aJIaHu.

AyIUTOpHAA CaMOCTOSITENIbHAs padOoTa 1O TUCIUTUIMHE BHIMOJHAETCS HA y4E€OHbBIX
3aHATHUSX MOJ HEMOCPEICTBEHHBIM PYKOBOACTBOM MPEMNOAABATENS U MO €ro 3aJIaHHUIO.
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Bueaynuropnas camocTtosiTeNibHasi paboTa BBIMOJHIETCS CTYACHTOM IO 3a/1aHHUI0
npernoaaBaress, Ho 6€3 ero HemoCPEICTBEHHOTO YYaCTHS.

3aiauaMu CaMOCTOATENbHOM pabOThI CTYAEHTA ABJISIFOTCS:

— Ppa3BUTHUE HABBIKOB CAaMOCTOSITENIbHON yueOHOH paboThI;

— OCBOEHME COJIEPKAHUS JUCLIUIUINHBI;

— yriayOJeHue coAeprKaHusl U 0CO3HAHUE OCHOBHBIX TOHSATUN AUCUUIUIAHBI;

— WCMOJIb30BaHUWE  Marepuaja, COOpaHHOTO U MOJY4YEHHOr0 B  XOJIe
CaMOCTOSITENbHBIX 3aHATUI TSt s dexkTuBHOM MOJATrOTOBKHU K
nuddepeHIIPOBAaHHOMY 3a4€Ty U DK3aMEHY.

CryneHT 10JDKEH NIOMHUTh, YTO HAYMHATh CAMOCTOSITENbHBIE 3aHATHSI CIEAYET C
IIEPBOr0 CEMECTpa U NPOBOIAUTH HUX PEryisapHO. Kaxkablli CTyIEHT IOJDKEH caMm
IUIAHUPOBATh CBOKO CaMOCTOSITENbHYIO pabOTy, UCXOJsl U3 CBOUX BO3MOXHOCTEH U
MPUOPUTETOB. DTO CTUMYJIMPYET BBINOJHEHUE PabOThI, cO3/aeT 0ojee CIOKONHYIO
00CTaHOBKY, UTO B UTOTE MOJIOKUTEIHLHO CKa3bIBACTCSl HA YCBOCHUU MaTepuaa.

CrtyneHT J0JKEH MOMHUTh, YTO B IIpoIiecce 00ydeHHs] BaXKHEHIIYIO pOJIb UTPAET
caMocTosiTeNnbHAas paboTa ¢ TEXHUYECKOW JmTeparypod. Hayuwmtbcs pabortath ¢
TEXHUYECKOW JIMTEpaTypol — BaKHeWIas 3ajaya cTyJeHTa. be3 3Toro HaBbika Oynmer
Ype3BbIYAHO TPYAHO H3y4yaTh MPOTpaMMHBIA Marepuans, ¥ MHOTO BpEeMEHH Oyier
NOTPAYEHO HepalMoHaIbHO. PaboTa ¢ TeXHMUYECKOU JIMTepaTypol CKIIAJAbIBACTCS W3
yMEHUs MoA00paTh HEOOXOIUMbIE KHUTH, pa300parbCcsi B HUX, 3aKOHCIIEKTUPOBATH,
BBIOpATh TJIABHOE YCBOUTH M MPUMEHUTH HA MPAKTUKE.

/. ®OH/ OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUA Pe3yJabTaTOB 00y4eHUsI

B mpomecce oOydeHHMS UCIHOJB3YIOTCS CJCAYIONIME OICHOYHBIC (POPMBI
CaMOCTOSATEIbHOW pPabOTHI CTYACHTOB, OIICHOYHBIC CPEICTBA TEKYIIETO KOHTPOJIS
YCTICBACMOCTH M MPOMEKYTOYHBIX aTTeCTaIU:

- IOJITOTOBKA K CEMUHAPCKUM 3aHATHSM H BBIITOJTHEHHUE MTPAKTUHICCKUX padoT;

- TIOATOTOBKA pedepaToB, UX 3allUTa U OOCYXIACHHUE C TIOJydeHHEM O0OpaTHOMU
CBSI3H.

7.2  lllkaga ¥ KpUTEePHUH OLEHMBAHUS Pe3yJIbTATOB 00yYeHHs

I xana one HUBAHUA Onucanue

BrimonHensl Bce BHbl yueOHOW paboTHI, MPEeaycMOTpPEHHbIC Y4EOHBIM IUIAHOM.
CryneHr TeMOHCTPHPYET COOTBETCTBHE 3HAHMI, yMEHMIA, HABHIKOB NIPUBEICHHBIM B
TabnuIax TOKazaTesel, OonepupyeT MNPUOOPETCHHBIMHU 3HAHWAMHY, YMEHUSIMH,
HABBIKAMU, IPUMEHAET UX B CUTYaLMsIX MOBBILIEHHOW CJIOXKHOCTH. [Ipu sTOM MoOryT

OTIM4HO
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OBITH JIONYIICHHl HE3HAYMTEJILHBIC OIIMOKHM, HETOYHOCTH, 3aTpPyAHCHHS TpU
AQHAJMTUYECKUX ONepalsiX, NepeHoce 3HAHUM M YMEHHI Ha HOBbIE, HECTAHIAPTHbIE

CUTYyaLWH.

BrinonHeHsl Bce BUABI y4eOHOW pabOThI, MPeAyCMOTpPEHHbIE YYEOHBIM ILUIAHOM.
CryneHT AEMOHCTpPUpYET HEIOJHOE, NPaBWILHOE COOTBETCTBHUE 3HAHMM, YMEHM,

Xoporo .
HaBBIKOB TPHBEJACHHBIM B TaOJMIAX TOKa3aTesei, IM0O eCiu NPy 3TOM ObLIN
JIOTIYIIICHBI 2-3 HECYIIICCTBEHHBIE OIMMOKHL.
BeimosnHensl Bce BHABI ydeOHOH paboThI, MpeayCMOTPEHHbIE Y4eOHBIM IUIAHOM.
CryaneHt NeMOHCTPHpPYET COOTBETCTBHE 3HAHMIL, B KOTOPOM OCBEILEHA OCHOBHAS,
Y 1OBHETBOPUTEIHHO

HanOoJiee Ba)kHas 4acTh MaTepuaja, HO MPH 3TOM JOMyINeHA OfHA 3HAYWTEbHAS
OIIMOKA WIA HETOYHOCTb.

He BoimonneH oguH wm Oornee BUIOB ydeOHON paOOThI, PETyCMOTPEHHBIX YIeOHBIM

HeynosnerBopurensHo | mwiaHoM. CTyneHT NEMOHCTPHUPYET OTCYTCTBHE 3HAHUM, YMEHHMM, HABBIKOB IO PALY

TOKa3aTeeH.

7.3

OueHovHbIe CpeCTBA

7.3.1. Texyuwii KOHTPOJIb

Temsbl pedeparos:

1.

~ w

o

© o N o

CoBpeMeHHbIE TeHJEHIIMHN Pa3BUTHS TATOBBIX aKKYMYJISITOPHBIX OaTapei B
aBTOCIOPTE

OCHOBHbIE XapaKTEepUCTUKHU U MOKa3aTelnu paboThl TATOBOW Oarapeu
AIIEKTPOINPHUBOA TPAHCIIOPTHBIX CPENCTB.

THNBI AKKYMYJISITOPOB

KoHCTpyKTHBHOE HCTIOTHEHHE MOYJIEH aKKyMYJISITOPHBIX OaTapei
DopMBbI AKKYMYJISITOPHBIX 3JIEMEHTOB OCHOBHBIE IPEUMYILIECTBA U
HEJIOCTATKX MOTYJIEH

CucTteMbl ynpaBlieHUs: aKKyMyJIITOPHBIMU OaTapesMu

[Ipenna3sHaueHue U BUJIbI CUCTEM YIIpaBJICHUs OaTapesiMu

[oaxroueHne cucteMbl OATaHCUPOBKU aKKYMYJIITOPHOM M €€ HACTPOMKA.
KoMMyTarimoHHbI€ 1 3aIUTHBIE 3JIEMEHTBI JJIS1 TATOBBIX aKKYMYJISITOPHBIX
Oarapeit

10. Be1cOKOBOJILTHBIC TIPEA0XPAHUTENN, PE3UCTOPHI IPEIBAPUTEITHLHOTO

3apsijia, CEpBUCHBIC PA3bEITUHUTEIN

11. TpeGoBanwus, NpEeaBABIAEMbIC TATOBBIM AKKYMYJIATOPHBIM OaTtapesim.

12.CucTtembl TepMOCTaTUPOBaHUs OaTapeeit

13. YCTpOKCTBO BBICOKOBOJIbTHBIX KOHTAKTOPOB
14.Ilpaktnueckas padoTta «cnblTaHUs cCUCTEMA 3aIUThI TATOBBIX

aKKyMYJSITOPHBIX OaTapei»
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15. Texanueckuii pernamenTsl U ['OCTBbI 110 TATOBBIM aKKYMYJIITOPHBIM
Oarapesam

16. HacTtpolika cUCTEMBI yIIPABJICHUS TATOBBIMU aKKyMYJIITOPHBIMU
OarapesmMu

17. TexHOJIOTUH COOPKHU aKKYMYJIITOPHBIX OJIOKOB.

18. AHanM3 KOHCTPYKUUU TATOBOT0 aKKyMYJISITOPA AJIEKTPHIECKOTO
MOTOIIMKJIIA

7.3.2. IlpoMexyToyHas aTTecTanus

Bonpocsl k 3x3ameny:

OCHOBHbBIE COCTAaBHBIE AJIEMEHTHI TATOBOM aKKyMYJIITOPHOU OaTapeu.
TuIIbI IMTUEBBIX UCTOYHUKOB TOKA.

CucTteMa aKTUBHOM 1 MACCUBHOM OAJIAaHCUPOBKH AKKYMYJIITOPOB.
XapakTepuCTHKa 3apsaa v pa3psia IUTHEBBIX AKKyMYJISITOPOB
[TepBUYHBIEC HICTOYHUKN XUMUYECKOTO TOKA.

OcHoBHBIE (POPMATOPHI AKKYMYIISITOPOB.

OcHoBHBIE TPEOOBaHMSI K TATOBBIM aKKyMYJISITOPHBIM OaTapesiM.
THIIbI KOHTAKTOPOB UCIOJIb3YEMBIX B TATOBBIX OaTapesx.

© oo N gk owDdE

[IpuHIMNHManbHAs cXeMa CUCTEMbI TEPMOCTATUPOBAHUS OaTapei.
10. UcnbITanust TATOBOT0 aKKyMYJISITOPa KIMMaTHUECKUE
11.McnbITaHus TATOBOTO aKKyMYJIITOpa BUOpaIIMOHHbIE

12. MeTtoibl coequHEHUS aKKyMYJISITOPOB B OarapeiHbIi OJIOK.
13.Ilpenoxpanutenu OBICTPOACHCTBYIOIINE YCTPOHCTBO



