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TIPABUTEITBCTBO POCCUVICKOM ®ENEPALIVV

PENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OBPA3OBATE/ILHOE YUPEXKIEHUE
BBICILIETO OBPA3OBAHMSA

«CAHKT-TIETEPBYPTCKWUV TOCYJAPCTBEHHDBIVI YHUBEPCUTET»
(C1I6TY)

IIPMKAS3
05032090 . -%5(5’///

[ 06 yrBepxaenun
y4e6HO-METOTMIECKOH JOKYMEHTAIIMM
JOTIOHATENLHOM 06pa3oBaTeNbHON

.} |~ nporpammsl (mmudp X1.2212.*)

—

B cooTBeTCTBHH ¢ NpHKa30M IEPBOro MPOPEKTOpa o yueOHOM, BHEYy4eOHOM U ydeOHO-
MeToandeckoi pabote ot 22.08.2016 Ne 6372/1 «O6 yrBepxkaeHHH PermaMeHTa CO3aHAA U
pealusaliid  JONOJHHMTEALHBIX  00pa3oBaTeNbHBIX MpOrpaMM» (C  IMOCIEAYIOIIAMHE
H3MEHEHHAIMH U JOIIOJTHEHHAMH)

ITPUKA3BIBAIO:

1. YTBEpaUTHL y4e6HO-METOJUIECKYIO JIOKYMEHTAlHIO JONMOTHATEIBHOM
npodeccuoHabHOM ~ 00pa3oBaTeNibHOM  NPOrpaMMBl  MOBBINIEHHS  KBaTM(pUKAIUH
«QNEKTPOXUMHUYECKHE HCTOYHUKH ToKa» (mmmp X1.2212.%):
1.1. KoMnereHTHOCTHO-OpHEHTHPOBAHHBIA Y4eOHbIM IUIaH (PEerHCTPAI[HOHHBIA HOMEp
20/2212/1) (Ilpunoxenune Nel);
1.2. Kanengapusiit yae6nsii rpaduk (IIpunoxenue No2);
1.3. O6myio xapakrepuctaky (mmdpp X1.2212.*) (Ilpunoxenne Ne3).
2. HavanbHuky VYmpaBneHHs 1o cCBa3sM ¢ obmecTBeHHOCThIO 3aiHywmHy T.T.
obecneunTs MyOIUKAIMIO HACTOSIIEro puKa3a Ha caiite CIIOLY.
3.  3a pa3bsCHEHHEM COAEpXKaHMS HACTOAIIEr0 IIpHKa3a clieAyeT oOpamaTbes
IIOCPEICTBOM  cepBHCa «BupryansHas npuemHas» Ha cadte CII6I'Y k HadalnbHHKY
Vipaeinenus o0pa3oBaTelbHBIX IPOTPaMM.
4. TlpennoxeHus 1O MU3MEHEHHWIO W/HMIM JIOMIOJIHEHHIO HACTOSAIIEro IpHKa3a HaNpaBIATh
Ha aJipec IEKTPOHHOM MOYTH Org@spbu.ru.
5. KoHTpois 3a HCHOMHEHHEM HACTOSIIETO IIPUKa3a OCTaBIISIO 3a COOOH.

OcHoBanme:  ciuyxeGHas  3ammcka  gupekTopa  lleHTpa — JOIONHHUTENBHBIX
00pa3oBaTeNbHBIX IPOrpaMM II0 HAIIpaBIEHAAM MaTeMaTHKa, IPOIEeCcChl ypaBlIeHus, GH3NKa
¥ xAMus MsarkoBoii-PomanoBoit M.A. ot 29.01.2020 Ne 04/1-09-6.

Havanpaux
!— VYnpasnenus 06pa3oBaTeIbHBIX IIPOrpaMM M.A. COJIOBLeBa—’

L |
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IMpunoxenne Nel k npukazy
HavaJIbHAKA
Yrpasnennus 06pa3oBaTeIbHBIX POrpaMM

ot O5.03.92020 Ne ’/53/1;

Cankr-IletepOyprcknii rocyxapcTBeHHbIH YHHBEpCHTET
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHbBIN YUEBHBIHN IIJIAH
AONOJHATENLAOH npodeccnonaNbHOM 00pazoBaTEILHOK HPOrPaAMMBI

Onexmpoxumudeckue UCMOYHUKY MOKA
Electrochemical power sources

HOII nogviuenus keanuguxayuu na b6aze cpeoHezo

HOABH/ HPOrpPaMMbi npogheccuonanvroz2o 06pazoeanus
NO3HIHA B JHNECH3IHA Hononnumenvroe npogeccuonanvroe obpazosanue
o npodwmo (mpoduiam) He npedycmompeno
¢opma o6yuenns: oyHas
s3bIK(H) O0yUenns: pycckui
PeructpaunoHHbIii HOMep Y4eOHOTO IJlaHa 20/2212/1

Cankr-Tlerep6ypr




Pa3zgen 1. @opmHpyeMblie KOMOCTCHNAN

1.1.  Kommnerenumuu, GopMupyeMble B pe3yJbTaTe OCBOEHHS JOMOJHHTENbHON 0Gpa3oBaTeIBHOM
TIPOTpaMMBI:
Ipobum Kop xommerenmmu HauMmeHoBaHHe H (MJIH) ONMMCAHHE KOMIIETEHIMH
JK-1 cnoco6eH U rOTOB MPUMEHSATE PE3yJIbTAaThl OCBOSHHA
JMCIMILTHHEL B TPO(eCCHOHATBHOM IEATeILHOCTH
JK-2 cnocoGeH HCTI0Ib30BaTh MOJIyYeHHbIE TEOPETHYECKHE

3HaHUA U1l pCIICHHUA PA3JIMIHBIX IPAKTHYCCKHUX
3aJa4; aHAJIM3UPOBaTh IIOJIYYCHHBIC PpE3YJIHTAThI

JK-3 cnoco6eH U roTOB IPUMEHATH 3HAHHA O COBPEMEHHBIX
XHMHYECKHX HCTOYHUKAX TOKA TIPH MOATOTOBKE
KOHCTPYKTOPCKO# JJOKYMEHTAIIHH




Pazgen 2. Oprann3anns o0yJeHas H ATOTOBOH aTTeCTAIHE

Usiorio 4acos aymuTopHORH paGoTs: YHC/I0 4aCOB CAMOCTOATETBHORM
paGoTs!
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BapraraBHAs 9acTh nepHOAA 00yUeHHH

He npegycmoTpeno




IIpunoxenue Ne2 x npukasy
HavaJIbHUKA
Ypasierus o6pa3oBaTeIbHBIX IPOrpaMM

ot 05032020 Ne /5871

KAJIEHJIAPHBIN YUEBHEIN TPAGUK
JOMOTHATENBHO# NpodeccHOHANBHON 00pa3oBaTeIbHOM MPOrpaMMBI

«JIeKTPOXHMHYECKHE HCTOTHAKH TOKA»
mudp obpasoBarenbHO# nporpammb X 1.2212.*

BapuranT peannzannn 1

, " IIpoAomKUTENBHOCTD,
Ne i/ Buz yue6Hoii paGoTh —
1 VY4eOHEIe 3aHATUSA 3
2 VueGHEle 3aHATHA, 1
HTOTOBAs aTTECTALIUA




ITpunoxenne Ne3 k mpuka3zy
HavaJIbHUKA
VYnpapnenns o6pa3oBaTeIbHBIX IPOrpaMM

ot 05.03. 20480 Nej_.%/[/

CankTt-IlerepOyprckmii rocyaapcTBeHHbI YHHBEPCHTET
OBHIASI XAPAKTEPUCTHUKA
NONOIHMTE/ILHOH HpodeccroBAILHONE 06pa3oBaTeIbHOM NPOrpaMMEI

Inexmpoxumuveckue UCMOYHUKY MOKA
Electrochemical power sources

IMua¢gp obpazosarensuoii nporpammbr X1.2212.*

NOABM/ HPOrpaMMbl HOIT nogwiuenus xeanugpuxayuu na b6ase cpednezo
npogheccuonanvroz2o 06pazo08aHuUs
HO3HIHA B JIANCH3HA Hononnumenvroe npogeccuonanvroe
obpazosanue
10 HANPABJICHHIO
(cmenHAALHOCTH) 04.03.01 Xumusn
1o npodumo (podusm) He npedycmompeno
®opma obyuenns: oyHas
S3bik(n) 00ydenns: pycckutl

Cpoxk(n) obyuenns: 1 yuemnasn nedens
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Pazgen 1. O6mas audopmanus 06 o6pazoBarennnoli nporpamme
1.1.  Hens (annotauus/ muccus) JOIT:

IloBeimeHre  KBATMQHKALMH  HMHXEHEPHO-TEXHHYECKMX  PaGOTHHKOB, 3aHHMAIONIMXCS
pa3paGoTKo#, MPOM3BOACTBOM M JKCILIyaTaliell CHCTEM JNIEKTPONHTAHMA Pa3IHYHBIX YCTPOHCTB, B
001aCcTH CIENMaIM3HPOBAHHBIX H TEPCHEKTHUBHBIX JJIEKTPOXMMHYECKMX CHCTEM (XMMHYECKHX
HCTOYHHMKOB TOKa), KOTOPHI€ HCIONB3YIOTCH B CHEHMANBHBIX OONacTAX WIM pPa3sBHBAIOTCA H
BHEJIPAIOTCS.

DopMHpOBaHKE LEJOCTHOTO MOHUMAHUSA MPUHIHIOB (GyHKIHOHUPOBAHUSA, (YHIAMEHTAIBHBIX
OTpaHHYEHHH, TEXHOJIOTHH IIPOHU3BOACTBA, 0COOCHHOCTEH KOHCTPYKIMH M 6€30macHOM 3KCILTyaTauuH
3NEKTPOXMMHUYECKUX UCTOUHMKOB TOKA.

B Teopetuuecko# YacTH NPOrpaMMBI  PacCMaTpPHMBAIOTCH OCHOBHI  3JIEKTPOXMMMYECKHX
NpPOLIECCOB B aKKyMyJATOpaX M IEpBHYHBIX OaTapedx, THIBI CYIIECTBYIOWIMX KOMMEPYECKHX
aKKyMYJIATOpOB M 6aTapeii M epcneKTHBHEIE pa3paboTku. B mpakTH4eCKo 9acTH pacCMaTpHUBAIOTCS
BOIPOCBI N0 OCOOEHHOCTSAM KOHCTPYKLMM HCTOYHHKOB TOKA, TEXHHMYECKHM XApaKTEPHUCTHKaM,
YCIOBHMSM 3KCIUIyaTalldH, pexuMaM paboTel, BompocaM OOCIy)KMBaHHA aKKyMYJATOPOB H
HCIIOJIE30BaHUA KOHTPOILHO-H3MEPUTEIILHOM aNnaparyphl Uil HX TECTHPOBAHHA.

1.2. Komnerenumus, popMHpyeMEie B pe3yJibTaTe OCBOCHHS JONOJHUTEIbHON 06pa30BaTeIbHON
MPOTrPaMMBI:

Kon HawumenoBanue u (11M) onucaHNe KOMITETEHLIHMH

KOMIIETEHI[IH

JK-1 ClocOOEH W TOTOB MNPUMEHATh Pe3ylLTaThl OCBOSHHS JUCHMIUIMHBI B
npoteCCHOHANEHOM IEATEIBHOCTH

JK-2 CIocOOEH HCHOB30BAaTh IIOJYYEHHBIE TEOPETHYECKHE 3HAHHUA Ui pelieHHA
pa3IMYHBIX MPaKTHYECKHX 3a1a4; AHAJIM3HPOBATh HOJY4YECHHEIE PE3yJILTATHI

JK-3 crnoco0eH ¥ TOTOB NPUMEHATH 3HAHMA O COBPEMEHHBIX XMMHUYECKMX WCTOYHMKAX
TOKA MPH HOATOTOBKE KOHCTPYKTOPCKO#H JOKYMEHTAIHH

1.3. Tpeboanua K mpodeccoOpcKo-MpenogaBaTeNbCckoMy COCTaBy, HeoOXoauMoMy Juid
peanu3ay 06pa3oBaTeNbHON IPOrPaMMEI:

Beicmee npogeccHoHansHOe 06pa3oBaHie, HATHYHE YISHOU CTeNeHH KaHAWAATa WIH NOKTOpa
XUMWYECKMX HIIM TEXHHYECKHX HayK, OmeiT paborei B 00mMacTé 3JEKTPOXHMMHH HIH
INEKTPOXUMHUIECKUX IPON3BOJCTB HE MEHEE NATH JET.

1.4, VYcnoBus peammszaium, aenaiomme JOIl yHMKanpHON MM Jaromye AOIIOIHHTENIBHBIC
KOHKYPEHTHBIE TIPEMMYIIECTBA Ha PHIHKE 00pa30BaTeIbHEIX YCIIYT:

HononuurensHas oGpa3oBaTesibHas IporpaMMa paszpaboTaHa IpH COAEHCTBHM COTPYAHHKOB
HITL «Illrangapt» mo 3agBke AO «Paamoaeuwonuka», AQO «[[HUMTOUMAILl», HUKUPOT (I'K
«Pocatom»).

1.5. Bo3MoXHBIE MOAEIH OCOOCHHOCTH peaTH3aLHH:

Bo3MokHO 06GydYeHHE Ha ILIOMAjKax 3aKa3z4WKOB, HEMOCPEJACTBEHHO Ha HMCIOMIMXCH Y HMX

npubdopax 1 060pyA0BaHUH.

Paspen 2. Tabnmpma coOTBeTCTBHE [AeHCTBYIOMIHX HPOdeccHOHANBHBIX CTAHXAPTOB
HANPABJICHHIO IOATOTOBKH

HaumeHnoBanue
Kon
npodeCCHOHAIEHOTO
npo¢)eCCHOHATIBHOTO Ob6nacTe Bun craHapta
CTaHzAapTa 1o npoheccuoHaNLHOMN npodeccHoHaIbHOM (¢ MOCTEYIOMHME
KkiIaccupuKaIm JeATeNbHOCTH JEeATENHHOCTH AMEHEHHSMIU ¥
Muntpyna JIOTIOJTHEHUSMH)
MownTax
16.108 C'rponﬁ;(cmo " 3JIEKTPAYECKOTrO OAeKTPOMOHTAXHHK
obopyaoBaHus
OneparnBHas
3KCILTyaTanus U PaboTHHK 110
obciyxupaHue 3KCIUTyaTaluH
20.010 OJIeKTpO3HEPreTHKA aKKYMYJIITOPHOTO aKKyMYJISTOPHOT'O
obopyroBanus o0opyI0BaHKA TETIOBOH
TeILUTOBOH 3IEKTPOCTaHIUU
EKTPOCTAHIIMH




(manee TRC)
ITpoexTpoBanue u
KOHCTPYHPOBaHHE CrieuyaimcT mo
KOCMHMYECKHX MIPOEKTUPOBAHUIO 1
25.001 PaxerHo-xocmirccKas anmapartoB ch)mc II)/I OBaHHIO
) MPOMBIIIITIEHHOCTh P ? TPYHP
KOCMHMYECKHX CHCTEM | KOCMHUYECKHX amliiapaToB
U MIX COCTABHBIX H CHCTEM
gacTei
TexHomoruueckas
MOZIrOTOBKA H HrxeHep-TeXHOJIOT 110
25010 PakeTHO-KOCMUYECKas COTMPOBOKACHHE H3roTOBJICHHIO
’ TPOMBINUIEHHOCTE MPOU3BOJCTBA KOCMHYECKHUX armaparoB
KOCMHYECKHX U CHCTEM
annapaToB M CHCTEM
" Cneumanuct mo
BxogHo# KOHTpOJIE
BXOJHOMY KOHTPOITIO
PakeTHO-KOCMHUIECKaS KOMILTCKTYIOMHX KOMIUIEKTYIOIIIX
25.011 H3Aeui B N
MPOMBINUIEHHOCTh . U3JIeNnH B paKeTHO-
PaKeTHO-KOCMHYECKO# .
KOCMHMYECKO#H
MPOMBINITICHHOCTH
MPOMBIILIEHHOCTH
Co3znanme u
SKCILTyaTaIys
3NEKTPOHHEIX CPEACTB Crenpianuct mno
PakeTHO-KOCMHYECKas TP pea i
25.036 M 3NIEKTPOHHBIX 3JIEKTPOHUKE GOPTOBBIX
MPOMBINIIEHHOCTh
CHCTEM OOpTOBHIX KOMILTEKCOB YIpaBICHUT
KOMILIIEKCOB
yrpagJieans (BKY)
Opranuzanys 1 CreLMaJInCT o
yIpaBIcHHE HAY9HO- opraHH3alH U
CxBO3HBIC BUABI HCCCAOBATENECKMMHI YIpaBICHHIO HAYIHO-
40.008 npo¢CCHOHAIBHOM 1 OTIBITHO- HCCIIEAOBATENIbCKUMH U
JEATEIBHOCTH KOHCTPYKTOPCKHUMH OINBITHO-
pa3paboTkamMu KOHCTPYKTOPCKUMH
(HHUOKP) paboramu
CxBO3HBIEC BUIBI TexHuueckuit Cneumanuct no
40.010 npodeCcCUOHATBHOM KOHTpPOJIb Ka4eCTBa TEXHHUYECKOMY KOHTPOJIIO
JIeATENBbHOCTH MPOAYKIHH Ka4eCcTBa MPOIyKIHMU
IlpoBeneHue HayuHo- | CrenpaicT O HAyYHO-
CKBO3HEIE BHABI HCCJIEIOBATENbCKHUX U HCCJIEAOBATEIILCKUM H
40.011 po(eCCHOHANBHOM OMBITHO- OIIBITHO-
JEATEIILHOCTH KOHCTPYKTOPCKHX KOHCTPYKTOPCKHM
pa3paboTok paboram




