MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOHOMHBIE IHEPIreTUIC€CKNuEe CUCTEMbI. BOIIOpOIIHaH Hu
3JIEKTPOXUMHYECCKAs JHEPreTuKka

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
TEXHOJIOI'USA TPOU3BO/JICTBA XUMMNYECKUX HCTOYHUKOB

TOKA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Kynosa T.J1.
IIpenogasarenn Waentudurarop R9aldbccd-KulovaTL-d8r2d661 T.JI. Kynosa
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

JlaHckas WU.W.

Waentuduratop

R3db6324d-Lanskyall-6f410db9

.. Jlauckas

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kynewos H.B.

Waentuduratop

Re9c42de9-KuleshovNV-bc390ed§

(pacmudpoBka
MIOJITIHUCH)

H.B. Kynemnios

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUA IUMCHUIIJIUHBI.

HCTOYHUKOB TOKa
33[{3'!1/1 AUCHHUITIMHbI

HN3YUCHHUC OCHOB TCXHOJIOTMU IIPOU3BOACTBA XHMHUUCCKHX

- OCBOCHHEC OCHOBHBIX TCXHOJIOT'MYCCKHUX NPHUEMOB IMPOU3BOACTBA XUMHUYCCKUX NUCTOUYHHUKOB TOKA;
- an06peTeHHe HAaBBIKOB pacu€Ta U KOHCTPYUPOBAHUA XUMHYCCKUX NCTOYHHUKOB,
(I)OpMyJII/IpOBaHI/ISI BBIBOJIOB M3 paCYCTHBIX U SKCIICPUMCHTAJIbHBIX pa60T, OTHOCAIIHNXCA K

QJICKTPOXHUMHHU.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-3 Cnocoben k
o0ecrnedeHuno
Oecniepe0oitHO# paboTHI,
MPABWIIBHOM IKCILTyaTalluu
U pa3pabOTKe MEPOIPUSATHIA
10 COBEPIIICHCTBOBAHUIO
TEXHOJIOTUH ITPOU3BOICTBA
ABTOHOMHBIX
IHEPreTUYCCKUX CUCTEM,
YCTaHOBOK BOJOPOJIHOM,
ANEKTPOXUMUICCKON
OHEPTeTHKHU M UX DJICMCHTOB

NJ1-2nk-3 Beimoauser
MapKETHHTOBBIC UCCIICIOBAHMS
HAyYHO-TEXHUYECKOH
uH(popmManuu B o0nacTu
UCCIIEIOBaHUM U pa3paboTKu
ABTOHOMHBIX YHEPTETHUECKUX
CUCTEM, YCTaHOBOK
BOJIOPOJIHOM,
AIIEKTPOXUMUYECKOM
SHEPIeTHKHU M UX DJIEMCHTOB

3HATH:
- NJ1-211K-3 npuHIUnsEl paboTh U
KOHCTPYKTHUBHBIC OCOOEHHOCTH
aKKyMYJISITOPOB, IIEPBUYHBIX 3JIEMEHTOB U
KOHJICHCATOPOB.

YMETh:

- NJ1-211K-3 paccuuThIBaTh yl€IbHbIE
XapaKTePUCTHKU XUMUICCKUX NCTOYHUKOB
TOKa, OecriepeOoHbBIE PeKUMBI UX pabOThI
MPUMEHSITh PE3YIbTAThI JJIS PEIICHUS
MOCTaBIICHHOM 3a/1a4¥ aHATH3UPOBAThH
HAy4YHYIO MPOOJIEMATHKY B 00JIACTH
WCCIIEIOBAaHHUM U pa3pabOTKH MEPBUYHBIX U
BTOPUYHBIX XUMUYCCKUX UCTOUHUKOB
TOKA.

I1K-3 Criocoben k
o0ecneveHuno
6ecriepeOoitHON pabOTHI,
HpaBHJ’IBHOﬁ OKCILTyaTaluu
¥ pa3paboTKe MepONPUATHIA
10 COBEPIICHCTBOBAHHIO
TEXHOJIOTUH MTPOM3BOCTBA
AaBTOHOMHBIX
IHEPTreTHYECKUX CHCTEM,
YCTaHOBOK BOJOPOJIHOM,
AIIEKTPOXUMHYECKOM
OHCPICTUKHU U UX DJICMCHTOB

N J1-3nk-3 BemmomusieT coop,
00paboTKy, aHaTU3 U
00o011ecTBICHNE
OTEYECTBEHHOTO H
MEXIYHApOJIHOTO OTbITA B
00J1aCTH UCCIIENOBaHN U
pa3paboTKu aBTOHOMHBIX
DHEPTETUYECKUX CHUCTEM,
YCTaHOBOK BOJOPOJHOMU,
ANEKTPOXUMUYECKON
DHEPreTHKHU U UX DJIEMEHTOB

3HATh:
- NJ1-311K-3 ocHOBHEIC 3a7a4un
MIPOEKTUPOBAHUST aBTOHOMHBIX
SHEPreTUYECKUX CUCTEM.

YMETh:

- U1-311K-3 nonb30BaThCs 3JE€KTPOHHBIMU
0a3aMu Hay4HBIX )KypHAJIOB U MATEHTOB,
aHAJM3UPOBATh CTATBbU U MATEHTHI 110
TeMaTHKe, OTHOCALIEHCS K
AIIEKTPOXUMUIECKOH dHEPTEeTHKE.

I1K-4 CnocobeH k
OTIpEIeTICHUIO MOTPEOHOCTH
MPOU3BOJICTBA B TOTIMBHO-
JHEPreTHYECKHUX pecypcax,
000CHOBaHUIO
MEPOMPUATHI IO IKOHOMHUH
SHEPTrOPECYpPCOB,
pa3paboTKe HOPM HX
pacxoja, pacueTy

N/I-1nk-4 JlemoncTpupyer
3HaHWEC HOPMATHUBOB I10
SHEPro- u
pecypcocOepekeHUI0
ABTOHOMHBIX PHEPTeTHUECKUX
CHCTEM, YCTaHOBOK
BOJIOPOJIHOM,
AIEKTPOXUMHYECKON
DHEPTeTHKHU U UX DJIEMEHTOB

3HATh!
- U1-1T1K-4 TepMHHOIJIOTHIO B 00JIACTH
AIIEKTPOXHUMHUU; METO/IbI ONPEIeIICHUS
noTpeOHOCTH NMPOU3BOCTBA B
XUMHUYECKHX UCTOYHHKAX TOKA, METObI
pacuera MEpONPUATUN 110 SKOHOMHH
HEProOpeCypCoB.

YMETB:




Koa u HaumeHoOBaHue Kon u HanmeHoBaHHe 3an/iaHMpPOBaHHbIE Pe3yJIbTATHI 00yUeHHsI
KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
noTpeOHOCTEH - UJI-111K-4 coGupath ¥ aHAIU3UPOBATH
MPOU3BOJICTBA aBTOHOMHBIX MCXOJIHbIC TAaHHBIE JUIsl pacuéTa
SHEPreTUYECKUX CHUCTEM, XUMHUYECKUX UCTOYHUKOB TOKa C
YCTaHOBOK BOJIOPOJHOM, HCII0JIb30BAaHUEM COBPEMEHHBIX METOI0B
ANEKTPOXUMHUUYECKOI norcka 1 06paboTku nHpopMauu
SHEPTreTUKHU U UX JIEMEHTOB MIPUMEHSATH COBPEMEHHBIE METO/IbI
B DHEpropecypcax WCCJICTOBAHMS ISl XUMUYECKUX
HMCTOYHHKOB TOKA, OLICHUBATh U
MIPEJICTABIIATH PE3YJIbTaThl BHITOIHEHHOM
paboTHL.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHATIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
ABTOHOMHBIE 3HEpreTudyeckue cucrtemMbl. BomopoaHas M 3JEeKTpoXMMMYECKas HHepreTuka (namee —
OIIOII), nanpasnenus nmoarotoBku 13.04.01 TerosHepreTika U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUS:
BbIclLIee 00pa30BaHUE - MarucTpaTypa.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh (PU3MKO.-MaTEeMaTUUECKHI anmapar rmo JUCHUIUIMHAM XUMHUSL, (Pr3HKa, TeopeTudecKas
ANEKTPOXUMUS

- YMETh CaMOCTOATEIbHO PaboTaTh, MPUHUMATDH PEIICHUS B paMKaX CBOEH MpodeccuoHanbHON
NESATSIIbHOCTH ; MCIIOJIb30BaTh WH(GOPMAIMOHHBIE TEXHOJIOTUU B CBOCH MTPEIMETHOM 00J1aCTH

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOCHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 gacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE MOHATHS U 36 3 8 - 8 - - - - - 20 - IIo0z0mogKa K npaKmuyecKuM 3aHAmuaM:
OTIpe/ieIeHusl. Wzyuenne matepuana mno paszaeny "OCHOBHBIE
Martepuainsl B HOHSTHS U OIpefiesieHus. Marepualsl B
XUMHUYECKHUX XMMHUYECKHX UCcTOYHMKaxX Toka (XUT).
HUCTOYHUKAX TOKA OCHOBHBIE IPUHIMITEI KOHCTpyUpoBarus XUT"
(XHUT). OcHOBHEBIE IIOATOTOBKA K BBINIOJHEHUIO 3aJaHUN Ha
TPUHIUIIE] MPAaKTHYECKNX 3aHATHIX
koHcTpyupoBanus XUT Camocmoamenvnoe uzyuenue
11 Marepwuaisl B 36 8 - 8 - - - - - 20 - meopemuueckozo mamepuana: VIsyuenue
XUMHYECKUX JIOTIOJTHUTENBHOTO MaTepHaja Mo pasaeny
HCTOYHHMKAX TOKA "OCHOBHBIE TTOHATHS U OTIPEEIICHUSL.
(XUT). OcHOBHBIE Marepuanbsl B XUMHUYECKUX UCTOUHHKAaX TOKa
MIPUHIIATIBI (XUT). OcHOBHBIE IPUHLIUIIBI
KoHCTpyupoBanus XUT KoHCcTpyupoBauus XNUT"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 336-364
[2],9-65
2 MeToapl HccineoBaHus 36 8 - 8 - - - - - 20 - Ilo020mo6Ka K KOHMPOILHOU padome:
XUT u maTepualios. N3yuenue Matepuanos no pasaeiny MeToasl
Hctounuku Toxa uccnenosanud XUT u marepuanos. UcTounuku
CUCTEMBI THOKCH]] TOKa CHCTEMBI JINOKCHI MapraHIa-InHK ¢
MapraHua-InuHK ¢ COJIEBBIM WJIM IIEJIOYHBIM AJIEKTPOIUTOM.
COJIEBBIM HJIH PTyTHO-IIMHKOBBIE U CepeOpSTHO-IIMHKOBBIE
MIETIOYHBIM 3JIEMEHTBHI. ¥ IOATOTOBKA K KOHTPOJILHON
3JIEKTPONHUTOM. PTyTHO- pabore
LINHKOBBIE 1 Iodzomoeka kK npakmuyecKum 3aHAMUAM:
cepeOpSHO-IIMHKOBBIE W3yuenne maTepuana mo paszgeny "MeToasl
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DJIEMEHTHI. uccnenosanus XMUT u matepuanos. McTounuku
2.1 | Meronbl UCCIICIOBAHHUS 36 20 TOKa CUCTEMBI IMOKCH]] MapraHIa-lIuHK ¢
XUT un matepuanion. COJIEBBIM WJIH LIEJIOYHBIM JJIEKTPOIUTOM.
Hctounuku Toka PTyTHO-IIMHKOBBIE U cepeOPSTHO-IIMHKOBBIE
CHCTEMBI THOKCH] 3JIEMEHTBHL." MTOATOTOBKA K BBHIIIOIHEHUIO
MapraHiua-nuHK ¢ 3a7aHUH Ha IPAaKTHIECKUX 3aHATHIX
COJIEBBIM WM Camocmoamenvroe usyuenue
IIEIOYHBIM meopemuyueckoz0 mamepuana: Vzyaeane
aneKTpoauToM. PTyTHO- JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
LIMHKOBBIE K "Mertonus! uccnenoanust XUT u marepuanos.
cepeOpsSIHO-IIMHKOBEIE VlcToYHMKH TOKA CHCTEMBI IUOKCH] MapraHIia-
JJIEMEHTHI. IUHK C COJIEBBIM WJIH LIEJIOYHBIM
3JIEKTPOJIUTOM. PTYTHO-LIMHKOBBIE U
cepeOpsSHO-IIMHKOBBIE 3JIEMEHTHL."
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[1], 386-398
[2], 69 — 137
3 CBUHIIOBEIC 36 20 Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
(KUCTIOTHBIE) W3yuenue Matepuana no paszzaeny "CBUHLOBBIE
aKKyMYJISITOPBI. (KHCIIOTHBIE) aKKyMYJISITOpBl. Hukens-
Huxkenb-xagMueBsie U KaJMHEBbIE U HUKEIb-)KEJIe3HbIC
HUKEJb-KeJIe3HbIE aKKyMyJsTOpbl. HUKenb-Bo1OpOTHEIE U
AKKyMYJISITOPBL. HUKEJIb-MeTaJUITHAPUAHbIC aKKyMYJISTOPSHIL."
Huxkenb-BoiopoiHBIE U MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
HUKEJb- MIPAKTUYECKUX 3aHATUAX
MeTaJUIT U IPUTHBIE Camocmoamenvroe usyuenue
AKKyMYJISITOPBI. meopemuyueckozo mamepuana: Vzyaenne
3.1 CBHHIIOBEIC 36 20 JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
aKKyMYJISITOPBI. "CBUHIIOBBIE (KHCIOTHBIE) AKKyMYJISITOPBI.
Hukenb-xene3Hsle u Hukenb-kagMueBble U HUKEIb-)KeJIE3HbIE
HUKEJIb-KaJAMUEBbIE aKKyMyJIsTopbl. Hukens-BogopoHbie U
AKKyMYJISITOPBI. HUKEJb-METAJUITHIPUIHBIC aKKYMYJISITOPBL."
Huxkenb-BonopoiHble U H3yuenue mamepuanog numepamypusix
HUKEJb- UCHOYHUKOB:
METaJUTTHAPUTHBIC [2], 285 — 439
AKKYMYJISITOPBI
4 JlutueBbie 36 20 ITodzomoexa K KOHmMPOALHOU padome:

AKKyMYJISITOPBI. JInTHii-

H3ydyeHnue marepualioB 1o paszaeny JIutuessle
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HOHHBIE AKKyMYJIATOpEL. JINTUI-HOHHBIE
aKKyMYJISITOPBL. AKKyMYJSTOpbI. Pe3epBHbIe XUMHUYECKHE
PesepBHbIe UCTOYHUKHU TOKA. DJIEKTPOXUMUYECKUE
XMMHYECKHE KOHIEeHCaTophl. CyIepKOHICHCATOPHI C

HCTOYHHKH TOKA. HEBOJHBIMH JICKTPOIUTAMHU ¥ MOATOTOBKA K
DIEeKTPOXUMUIECKHE KOHTPOJBHOI paboTte
KOHJICHCATOPHI. I10020mo6Ka K npaKmu4eckum 3auAMuaM:
CynepKoHIeHCATOPHI C Wzyuenne maTepuana mo paszgeny "JlutneBsie
HEBOAHBIMHU AKKyMyJISITOpHI. JINTHI-HOHHBIE
31EKTPOIUTAMU AKKyMYJSTOpbI. Pe3epBHbIe XUMHUYECKHE
4.1 Jlutuensie 36 8 - 8 - 20 - HUCTOYHUKHU TOKA. DIICKTPOXUMHUICCKUE
AKKyMYJISTOpBL. JInTuii- KoHzIeHcaTophl. CynepKoHAEHCATOPHI ¢
HOHHBIE HEBOHBIMH 3JIEKTPOIUTAMH" TIOATOTOBKA K
AKKyMYJISITOPBL. BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
Pe3epBHbIe 3aHATUAX
XUMHYECKHE Camocmoamenvhoe usyuenue
MCTOYHHKH TOKA. meopemuyueckozo mamepuana: VIzyaenne
ONeKTPOXUMHUUYECKHE JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
KOHZEHCATOPBI. "JIutueBble aKKYMYIIATOPBL. JINTHI-HOHHBIE
CynepKOHIEHCATOPHI C AKKyMYJISITOpBI. Pe3epBHBIC XUMUYECKHE
HEBOAHBIMHU HCTOYHHUKH TOKA. DIIEKTPOXHUMUIECKHE
NIEKTPOJIUTAMH KoHzieHcaTophl. CynepKOHAEHCAaTOPHI ¢
HEBOJHBIMH 3JIEKTPOIUTAMH"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[2], 201-206, 567 — 664
OKk3aMmeH 36.00 - - - 0.5 - 33.50
Bcero 3a cemecTp 180.00 32 - 32 0.5 80 33.50
Hroro 3a cemecTp 180.00 32 - 32 2 - 0.5 113.50

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctumuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosnvie nouamus u onpeoenenus. Mamepuanwl 8 xumuueckux ucmoynuxax moxka (XUT).
Ocnosnvie npunyunst koncmpyuposauus XUT

1.1. Marepuansl B xumuueckux uctouyHukax toka (XMUT). OcHOBHbIE IPUHIIUIIBI
KoHCcTpyupoBanusi X1UT

Koncrpykiun xumuueckux uctoyHUKOB Toka (XWT). Pearentsl. Dnextpoasl. [lapamerpsl u
xapaktepuctuku XWUT. Pexumbl 3apsiga. KoHCTpykimoHHbIe MaTepuaibl. BcrmomorareibHbie
MaTepuaibl. AKTHUBHbIE Marepuaibl. TpeboBaHus K akTUBHBIM Marepuanam. Tunopazmepst XUT.
I'epmernzanus XUT. OcoOeHHOCTH KOHCTPYKIIMM OaTapeil. YXo 3a akKyMyJIsITOpaMH.

2. Memoowi uccreoosanus XUT u mamepuanos. Mcmounuku moka cucmemvbl OUOKCUO
MADP2AHUA-UUHK C COJIeEbIM UAU WEAOYHbIM JJIeKMPOIUMOM. Pmymno-yunkosvie u cepeOpaHo-
UUHKOBbLE DJIeMEHMDbL.

2.1. Metonas! uccnenoBanus XUT u marepuanoB. ICTOYHUKH TOKA CHCTEMBI JUOKCH]T
MapraHia-I1uHK ¢ COJIEBBIM MJIH IIETOYHBIM AJIEKTPOIUTOM. PTYTHO-IIMHKOBBIE U CEpeOpsHO-
LWHKOBBIE 3JIEMEHTHI.

Meroas! uccnenopanuss XUT u marepuanoB. OU3NKO-XUMUYECKUE UCCIIEIOBAHNS MATEPUAIIOB
XUT. Dnexkrpoxumuueckue uccienoBanus matepuanoB XU T. DIeKTpoXuMUYECKHUE UCCIIEI0BAHUS
XUT. Benenue. DnekTpoxumuieckas cucrema. Tokooopasyromas peakiusa. Koncrpykiusa XUT.
Pazpsanas kpuBas XUT. Xapakrepuctuku XUT (HanpsokeHne, eMKoCTh), ipumenenus XUT.

3. Ceunyosvie (kuciomuvie) akkymyaamopul. Hukenv-kaomuesvle u HuKeib-sicenesble
axkymyaamopol. Hukenvb-6000poodHble U HUKENb-Memaia2uOpUOHble aKKYMYASmMOopbl.

3.1. CBuHILIOBbBIE aKKyMYJIsATOpbl. HUKeNnb-Kene3Hble U HUKeNb-KaJMUEBbIE aKKYMYJIATOPBI.
Hukenb-Bo10poIHBIE 1 HUKEIb-METAJUITHAPUIHBIE aKKYMYJISATOPBI

O6mue cBenenus. IlomoxkurenbHbld 31ekTpoA. OTpULATENBHBIM 3JIEKTPOA. DJIEKTPOIUT.
Cenapatopsl. TexHonorust u3rotroBiieHUs. OKCHAHO-HUKEJEBBIE 3MIEKTPOJbl. [loNoKUTENbHBIN
MeKTposl. OTpUIATENbHBIA AJEKTPoA. DiekTponuT. CenapaTopbl. TeXHOJOTHS W3TOTOBIICHHUS.
TokooOpasytomue peakiuu. OnekTpoAsl. KOHCTpyKuMsS akKyMmynsaTOpoB. XapaKTEepUCTHKH
AaKKyMYJIATOpOB. ABapHifHbIE CUTYallH NpH 3Kciutyatauuu. CriocoOsl 3apsija.

4. Jlumuesvie akKymMynsamopbi. Jlumuii-uonnwie akkymyasmopwl. Peszepsuvie xumuueckue
UCNMOYHUKU MOKa. QﬂekmpoxumuquKue KOH()eHCCln’IODbl. CVn@DKOHaeHCClmODbl C He8OOHbIMU
neKmpoaumamu

4.1. JIutueBble akKyMyISATOPHI. JINTUN-UOHHBIE aKKYMYJISITOPBL. Pe3epBHbIE XMUMHUECKHE
VCTOYHUKHU TOKA. DJIEKTPOXUMHUYECKHE KOHJAEHCATOPbl. CyNepKOHAEHCATOPhI C HEBOJIHBIMU
ANEKTPOJIUTAMHA

XapaKkTepUCTUKU JTUTUEBBIX aKKyMyIsTOpoB. [IpuHuun padoTsl. Marepuansl MoJ0KUTETLHOTO
anekTposa. [IpoGiaemsr oTpumaTeIbHOTO eKTpoaa (AeHaApuTooOpazoBanue). UHTepKaIAus TUTHS
B MaTepuall IIOJOKUTEIBLHOIO DJJEKTpoAd. Marepuansl I  OTPULATEIBHBIX DIIEKTPOAOB.
O6patumass u HeoOpatumas emkocTb. SEI. 3apsnno-paszpsanble kpunble. HoBble aHOIHBIE
MaTepuansl. Marepuaiabl UIsl MOJIOKHUTEIBHBIX 3JIEKTpoAOB. Jlerpagamus KaTodoB. 3apsaHO-
paspsaHble  KpuBble. HoBble kaTomubele Mmatepuanbl. Kiaccudukauus pesepBHbix  XUT.
Onexkrpuueckue cucreMpl. Komnonentsl. CriaBbel JUTHS ¢ altoMHMHMEM. KatomHsle MaTepualbl.
Crnoco6s! aktuBanmu XUT. Kimaccudukamus KOHAEHCATOPOB. DIEKTPOTUTHIECKHAE KOHICHCATOPHI.
KoncTpykuus. JIBOMHOCIIONHBIE KOH/ICHCATOPBI. KoHncTpykuus. XapaKkTepUCTUKHU.
CynepkoHJeHcaTOpsl Ha OCHOBE ICEeBAOEMKOCTH. ['mOpumHbie KoHAeHcaTopbl. KoHCTpykius.
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Xapakrepuctukd. IIpumenenne. MupoBoil peIHOK CyNEPKOHAEHCATOPOB. DJIEKTPOAHBIN MaTepuall
CYIIEPKOHAECHCAaTOpa. JJaMUHUPOBaHHAs KOHCTPYKLUS CYIIEPKOHIEHCATOPOB..

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Pacuet xapakTepucTHK 31eMeHTa JleknaHniie u JTUTHH-THOHWIXJIOPUAHOTO HCTOYHHUKA
Toka. Pacuer xoappunmenta nuddysun nutus u Hatpus B TBepAo# dasze (8 gac).;
2. KOHCTpYKTHBHBIN pacyeT AUCKOBOTO JUTUU-HOHHOTO akKyMysisitopa. Pacuer
XapaKTEPUCTUK CBUHIIOBOTO aKKyMyJisiTopa (8 yac);
3. Pacuer TeopeTnyecKkoif eMKOCTH aKTUBHBIX MaTE€PUAJIOB JINTUI-MOHHOTO aKKyMYJIATOpA.
Pacuer OaTapen akKyMyJIITOPOB JUIs JIEKTPOMOOHIIsA (8§ yac).;
4. PacdeT TOJLIMHBI TBEPA0ICKTPOINTHOMN IJICHKU Ha 3JIEKTPOAHBIX MaTepHuaiax.
KoHcTpyKkTUBHBINM pacueT kagMuii-HuKeneBoro akkymysaropa tuna KH-50 (8 yac)..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue martepuanoB o keiicam paszena "OCHOBHBIE IMOHSTHS U OIpPEAEICHUS.
Martepuansl B xumuyeckux ucTouHukax Toka (XUT). OcCHOBHbIE MPHUHIIMIIBI
KoHcTpyupoBaHus XUT"

2. OOcyxneHue MaTepuaaoB IO Keiicam paszaena "Meroasl wuccnepoBanus XUT wu
MaTepuanaoB. VICTOUHHMKM TOKa CHUCTEMBbl JUOKCHJ MapraHua-IMHK C COJIEBBIM WJIU
IIEJIOYHBIM 3JIEKTPOIUTOM. PTYTHO-IIMHKOBBIE U CEPeOPSIHO-IIUHKOBBIEC SJIEMEHTHI."

3. OOcyxaeHne MaTepraioB Mo keicam paszena "CBHHIOBBIE (KHCIOTHBIE) aKKYMYJISITOPHI.
Hukenb-kagMueBble U HUKEb-KENE3HbIE aKKyMYJIATOpbl. HUKEIb-BOAOPOIHBIE U HUKEIh-
METAJITUJIPUIHBIE aKKYMYJISTOPHL."

4. OOcyxJeHre MaTepualoB 1o KeiicaM paszzena "JIuTueBble akKyMynsaTopsl. JINTUI-MOHHBIE
aKKyMyJIATOpbl. Pe3epBHbIE XMMHUYECKHME HCTOYHUKH TOKa. DIJIEKTPOXUMHUYECKHE
KOHJIeHCcaTopbl. CyNepKOHAEHCATOPhl ¢ HEBOJHBIMH JIEKTPOIUTAMU"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB n3.1)
1]12]3]4
3HaTh:
NI-2T1K-3 npuHIumbe! paboThl 1 KOHCTPYKTUBHBIE OCOOEHHOCTH TecTupoBanue/INEKTPOXUMHUIECKAs
AKKyMYJISITOPOB, TIEPBUYHBIX 3JIEMEHTOB M KOHACHCATOPOB N-2mk-3 + TEPMUHOJIOTHS U TIPUHIIUITHI
KoHCcTpynpoBanus XM1UT
N-311K-3 ocHOBHBIE 3a]1a4H MPOSKTUPOBAHNS aBTOHOMHBIX TectupoBanue/DNEKTPOXUMHYECKAS
SHEPIreTUYECKUX CUCTEM N-3nk-3 + TEPMUHOJIOTUS U IPUHLIMIIBI
KoHCTpynpoBanust XM1UT
NJI-1T1K-4 TepMHUHOJIOTHIO B 007aCTH MEKTPOXUMHUU; METOIBI KonTponbHas pabota/TuUnsl XUMHYECKUX
onpeeraeHus: TOTPEOHOCTH MPOU3BOICTBA B XMMHUYECKUX V-1 + HMCTOYHHKOB TOKA
HMCTOYHHMKAX TOKa, METOJbl pacyeTa MEpOIPUATUI 110 SKOHOMUHU
SHEPropecypcoB
YMersn:
NJI-2ITK-3 paccuuThIBaTh yAETbHBIC XapaKTEPUCTHKU TectupoBanne/CBUHIIOBBIE (KUCITOTHBIE),
XUMHUYECKUX UCTOUYHUKOB TOKA, OecriepeOOHbIE PEKUMBI UX HUKEJTh-BOIOPOIHBIE U HUKEITh-
paboThI MPUMEHSITh PE3YNIbTATHI ISl PEIICHUS TOCTaBIEHHOM V2012 + METaJUITUAPUIHBIE AKKYMYJISTOPbI
3aJlauM aHaJIM3UPOBATh HAYYHYIO MPOOJIEMATUKY B 00JIacTH )
UCCIIETOBAaHUM U pa3pabOTKU MEPBUYHBIX U BTOPUUHBIX
XUMUYECKUX UCTOYHHUKOB TOKA
NI-3T1K-3 nmonb30BaThCst 3JIEKTPOHHBIME 0a3aMu HAyYHBIX TectupoBanue/INEKTPOXUMHUYECKAS
YKYpPHAJIOB M IATEHTOB, aHAJIM3UPOBATH CTATbH U MATEHTHI 110 NJ1-3nk-3 + TEPMUHOJIOTHS ¥ TIPUHIIUITHI
TEMATUKE, OTHOCSIIIENCA K DIEKTPOXUMUYECKON IHEPTETUKE KoHCcTpynpoBanus XM1UT
N-1T1K-4 coOupaTh U aHATU3UPOBATH UCXOAHBIE TAHHBIE IS KonTponbnas padora/Pacuer 6arapeu IuTuii-
pacyé€ra XUMHYECKUX UCTOYHUKOB TOKA C UCIIOJIb30BAHUEM HMOHHOTO aKKyMYJIsITOpa
COBPEMEHHBIX METOJIOB MOMCKA U 00pabOTKH MH(POpMALIUU NA-1nk-4 +
MIPUMEHATh COBPEMEHHBIE METO/IbI HCCIIEIOBAHUS JJIsI
XUMHUYECKUX UCTOUYHHUKOB TOKA, OIEHUBATh U MPEACTABIATH




| pe3y/IbTaTEl BEINONHEHHOH PabOTHI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Pacuer Garapeu iutuii-noHHOTO akkymynsitopa (KonrponsHas padora)
2. CBHUHIOBBIE (KUCIIOTHBIE), HUKEIb-BOJOPOJHbBIE U HUKEJIb-METAUITHIPUIHBIE
akkymysiaTopsl (TectupoBanue)
3. Tunel xuMHu4YeckUX UCTOUYHUKOB Toka (KoHTponbHas pabora)
4. DnekTpoXuMHYecKasi TEpPMUHOJIOTUS U IpUHLUIBI KoHcTpyupoBanus XUT (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUILINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMHU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIFOLIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Koposun H. B., Kynemos H. B., I'onuapyx O. H., Kambiosa B. K., Jlanckas U. 1., MsacaukoBa
H. B., Ocuna M. A., Yapuc E. {., Smrynos H. A.- "OGmas xumust. Teopus u 3amaun”, (5-e uzf.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Xumnueckue uctoyHuku Toka : CripaBounuk / Pen. H. B. Koposun, A. M. Ckynaus . — M. :
N3n-8o MOU, 2003 . — 740 c. - ISBN 5-7046-0899-X ..

5.2 JIunieH3MOHHOE M CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuil makeT o(puCHBIX IPOrpamm;

2. Windows / OmniepanionHasi cuictema cemeiictsa Linux;

3. MathCad;

4. Maitan Buneokondepenuuu;

5. AutoCAD/ T Flex CAD (Bepcust 11t 00ydaromuxcs 1 MpernoiaBareiei).

5.3 UnTepHeT-pecypchbl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX H HH()OPMALMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JMoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanHbIx Scopus - http://www.scopus.com
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5. XKypnaax Science - https://www.sciencemag.org/

6. DaexTponHasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
7. llopTan oTKpBITHIX HaHHBIX Poccuiickoii @exepanun - https://data.gov.ru
8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAAa U COUMATBbHOM 32U THI PD -

https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX PO ecCHOHATBHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBLITBIX TaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECKOI'0O pasBUTUA PD -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomMenieHust

Homep ayauropun,
HaMMEHOBaHUe

OcHalienue

VYyeOHbIC ayAUTOPUU IJIS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETO
KOHTPOJIS

A-409, Yuebnas
aynurtopus Kad.
"Xud3"

napTa co CKaMbeM, CTOJI MPEnoiaBaTes,
CTYJI, JOCKA MEJOBasi, MyJbTUMEIUHHBIN
IIPOEKTOP, IKpaH

Y4eOHble ayAUTOpUU IS
MPOBEICHUS TIPAKTUYECKUX
sansatuit, KP u KII

A-409, YuebOnas
aynurtopus Kad.
"Xud3"

napTa co CKaMbeM, CTOJI MPENoiaBaTes,
CTYJI, JOCKA MEJOBasi, MyJbTUMEIUHHBIN
IIPOEKTOP, IKpaH

VY4eOHble ayAUuTOpUn JUIs

A-409, Yuebnas

napTa co CKaMbeH, CTOJI MPErnoaaBaTes,

NIPOBE/ICHUS aynuropus kad. CTYJI, IOCKa MEJIOBasi, MYJIbTUMEIMHHBIN
IIPOMEKYTOUYHON "Xul9" IIPOEKTOP, DKpaH
aTTeCTalluU
[Tomemenus st A-413/3, pabodee MECTO COTpyIHUKA, CTOJI, CTYIL,
CaMOCTOSITEIILHOM PabOTHI KommnbroTepHbIit mikad, mkad I 01K IbI, CTOJ

kiace kag. "Xudl2"

HI/ICI)MGHHI)II\/JI, KOMIIBIOTCPHAA CCTh C
BbIX0/I0M B IHTEepHET, HOYTOYK, KOMITBIOTEP
MePCOHAIbHBIN

Tlomentenus niist
KOHCYJIbTHPOBAHUSI

A-409, YueOnas
aynurtopus Kad.

napTa co CKaMbeH, CTOJI IIPETNOoaBaTes,
CTYJI, JOCKA MEJOBasi, MyJbTUMEIUHHBIN

"Xud239" IIPOEKTOP, IKpaH
[Tomerenus Ay XxpaHeHUS A-413/9, pabouee MeCTo COTPYIHHUKA, CTOJ, CTOJ
000pyI0BaHUs M yUeOHOTO Metoanueckuii MUCbMEHHBIN, HA0OP UHCTPYMEHTOB IS
VHBEHTAaps KkaOuHeT Kad. MpOo(UIAKTUYECKOTO 00CTYKUBAHUS
"Xud239" 000pyI0BaHUs, MHBEHTaph y4eOHbIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus IMPpOU3BOACTBA XUMHUYCCKNX UCTOYHHUKOB TOKA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

DIIEKTPOXUMUYECKass TEPMUHOJIOTHS U IpuHIUIBI KoHCTpyrpoBanus XUT (Tectupoanue)
Tunel XUMHYECKUX HCTOYHUKOB ToKa (KoHTpoipHas paboTa)

CBUHIIOBbIE (KHCIIOTHBIE), HUKEIIb-BOIOPOAHBIC U HUKEb-METAITUPUIHBIE aKKYMYIIATOPbI
(TectupoBanue)

Pacuer 6arapen nmutuii-uonHoro akkymyisaropa (KonrponsHas padota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Wunexc KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 16
KM:

=
N
w
N

Pa3gen nucuuINInHbL

OcHoBHbIE IOHATHSA U ONIpeAeIeHUs. Marepuaisl B
xumuueckux uctoyHukax toka (XMUT). OcHOBHBIE MPUHLIMIIBI
KoHCcTpynpoBanus XM1UT

11

Matepuansl B XUMHUECKUX UCTOYHHMKAX Toka (XUT).
OCHOBHbIE TPUHIMIIBI KOHCTpYyHpoBaHus XNUT

Meroas! nccnenoanuss XUT u marepuanos. Mcrounuku
TOKa CUCTEMBI AUOKCUJ MapraHia-1uHK C COJIEBbIM WIH
IIEJIOYHBIM 3JIEKTPOIUTOM. PTYTHO-IIMHKOBBIE U cepeOpsSIHO-
LIUHKOBBIE DJICMEHTHI.

2.1

Meroas! nccnenoanuss XUT u maTepuanos. Mcrounukn
TOKA CUCTEMBI AUOKCUJ MapraHia-1UHK C COJIEBbIM WIH
IIEJIOYHBIM 3JIEKTPOIUTOM. PTYTHO-IIMHKOBBIE U cepeOpsIHO-
LIUHKOBBIE DJICMEHTHI.

CBuUHIIOBBIE (KUCIOTHBIE) aKKYMYJIATOpbl. Hukenb-
KaJIMHUEBbIE U HUKEIb-)KEJIE3HbIE aKKyMYJISATOpbl. Hukems-
BOJIOPOJIHBIE M HUKEJIb-METAJUITUAPUIHBIE aKKYMYIISITOPHI.

3.1

CBUHIIOBbIE aKKyMYJISATOpBL. HUuKeIb-)KeIe3HbIe 1 HUKETb-
KaJIMUEBBIE aKKyMYJIATOPBL. HUKENb-BOIOPOAHBIE U HUKEb- +
METaJUITUIPUIHBIE AKKYMYJISTOPBI

JIuTreBble aKKyMYJISATOPBI. JINTUH-MOHHBIE aKKYMYJISTOPBHI.
Pe3epBHbIe XUMUYECKHE HCTOUHUKH TOKA.
ONEKTpOXUMHUUECKHE KOHAEHCATOphl. CyNepKOHAEHCATOPHI ¢
HEBOJIHBIMH 3JIEKTPOJIUTAMU

4.1

JIuTreBble aKKyMYJISATOPBI. JINTUH-MOHHBIE aKKYMYJISTOPBHI.
Pe3epBHbIe XUMUYECKHE HCTOUHUKH TOKA.
DNEeKTpOXUMHUECKHE KOHAEHCATOpbl. CyNepKOHIEHCATOPBI €
HEBOJIHBIMH 3JIEKTPOJIUTAMU

Bec KM, %: | 25 25 25 | 25

14



