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
HaumeHnoBanue o0pa3oBare/ibHOMN NPOrpaMMbl. YipaBJieHHe NPOeKTAMU B TeILUIOIHEPreTUKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
DJIIEKTPOXUMHNYECKHUE DOHEPITOYCTAHOBKU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10.05.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
Juckyccusi

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

3 cemectp - 0,3 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHHS] TMCHUIIMHBI. OCBOCHHME OCHOB aHalM3a M pacyera IMpoILEecCOB MpH pabote
AIIEKTPOXUMHUYECKUX JHEProyCTaHOBOK BKJIIOYAs 3HEPrOYCTAHOBKHU JJISl JIOJTOCPOYHBIX HAKOMHUTENeH
SHEPTUU.

3agauu AUCHUILIMHBI

- U3y4YEHHE POJIU IEKTPOXUMHUECKON SHEPIeTUKH B CTPYKTYPE SHEPTETHKH, BKITIOYAs
ABTOHOMHYIO SHEPTeTHKY;

- OBJIaJICHUE OCHOBHBIMU 3aKOHOMEPHOCTSIMHU (PYHKIIMOHUPOBAHUS YCTPOUCTB
AIIEKTPOXUMHUYECKOH SHEPTeTUKH, OCHOBAMH IPOIIECCOB, MPOTEKAIOIIUX MPU paboTe
INEKTPOXUMHUYECKUX SHEPTOYCTaHOBOK;

- OBJIQJICHE OCHOBAMH MPOCKTUPOBAHUS SJEKTPOXUMHUYECKIX YHEPTOYCTAHOBOK BOJOPOIHOM
SHEPreTHKH, BKIII0Yasi 3HEPrOyCTaHOBKU AJIs JOJITOCPOUYHBIX HAKOMUTENICH YHEPTHH.

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

KOI[ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3anﬂaﬂnp03amﬂﬂe pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIICTCHIIUU
[TK-2 Cniocoben NJI-1nk-2 JemoncTpupyet SHATB.
JIEMOHCTPUPOBATh 3HAHWE OCHOBHBIX MPUHIUIIOB | ~ OCHOBHBIC TCPDMHUHBI, OTIPCICICHUA U
MIPUMEHEHNE OCHOBHBIX MOCTPOEHUS U TUTIOBBIX TMOHATHS B 00IACTH BOJOPOJHOM U
IIPUHIUIIOB YIIPABICHHS, CIPYKTYD AIIEKTPOXUMUYECKON SHEPTETUKH;
3aKOHOB PETyJIMPOBAHUS, ABTOMATH3UPOBAHHBIX cucTeM | ITPHHIHII JICHCTBHS M OCHOBEI
IIOCTPOEHUS YIIPaBJICHUS, 3aKOHOB KOHCTPYKTHBHOI'O BBIITOJTHCHHA
aBTOMAaTHU3UPOBAHHBIX PEryJIupOBaHUsI OCHOBHBIX SNEKTPOXUMHICCKHUX SHEPTOYCTAHOBOK,
CHCTEM YIIPABJIEHUS TEXHOJIOTUYECKHX MapaMeTpoB | - XaPAKTCPUCTHKH H 3aKOHOMCPHOCTH
00bEeKTaMU IPOMBIIIUICHHON | M MPUMEHEHHS TEXHUYECKHUX (byHKIMOHNPOBAHHS TOIINBHBIX
TETJIOOHEPTETUKU CPE/ICTB aBTOMATH3alUH SJIEMCHTOB OCHOBHBIX TUIIOB 1
0GBEKTOB [POMBIIIICHHO! HHEProyCTaHOBOK HA UX OCHOBE;
TEIUI0dHEPTEeTHKH MPUHIIMITBI OPTaHU3AlUY HAaKOTTUTeNel

SHEPTUHU Ha OCHOBE JJICKTPOXUMUICCKUX
HHEProyCTaHOBOK; METO/IbI pacuera
[apaMeTPOB DIEKTPOXUMUYECKUX
HHEPrOYCTAHOBOK;

- OCHOBELI KOHCTPYKTUBHOI'O BBITIOJTHCHUA
HHEPrOYCTAHOBOK BOJOPOTHOM
SHEPreTHKU (JEKTPOIU3EPOB BOJIBI,
TOTUIMBHBIX JIEMEHTOB, CUCTEM XpaHEHUS
BOJIOpPO/1a), HEOOXOAUMBIX JJIS
peanu3aiuy Ce30HHOTO aKKyMYJIHPOBAHUS
SHEPTUU Ha OCHOBE BOJAOPOIHOTO IUKJIA.

YMETh:
- aHAJIM3UPOBATH 3apYOSIKHYIO U

OTEUYECTBEHHYIO Hay4YHO-TEXHUYECKYIO
uHpOpMaIKIo B 00J1aCTH BOAOPOAHOM U
AIEKTPOXUMHUUYECKON SHEPTE€THUKY;
aHAJIM3UPOBATh HAYYHYIO IPOOJIEMaTHKY B
o0rnacTu uccienoBaHuil U pazpaboTKu
YCTPOMCTB JUIsl DJIEKTPOXUMHUYECKON
SHEPreTHKHY;

- pacCUnTHIBaTh U AHAIU3UPOBAThH




Koa u HaumeHoBaHue
KOMIICTCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IIapaMeTpsl MIEKTPOXUMUYECKUX
SHEProyCTaHOBOK HA OCHOBE TOILJIMBHBIX
JJIEMEHTOB; PACCYUTHIBATH U
aHaJIM3UPOBATh I1apaMeTPhI
IEKTPOXUMHUYECKUX HAKOIIUTENEH
SHEPIuy;

- aHAJIU3UPOBATH NIEKTPOXUMHUYECKHE
IIPOLIECCH] B YCTAHOBKAX BOJIOPOAHOMN
JHEPreTUKH; PACCUUTHIBATH IaPAMETPbI
OTJIEbHBIX YCTPOICTB M KOMILJIEKCA T10
aBTOHOMHOMY 9HEProCHa0KEHHUIO C
BOJIOPOJIHBIM HAKOIIUTEJIEM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
VYmpasnenue mpoekramu B TemosHepretuke (manee — OIIOII), nampanenus moarotoku 13.04.01
TennosHepreTuka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE O0Opa30BaHHE - MATHCTPATYypa.

Tpe6OBaHI/IH K BXOJHBIM 3HAHUAM U YMCHUAM:
- 3HaTh 3aKOHBI (1)I/ISI/IKI/I, XUMHNHU, MaTEMATUKN
- 3HATb MaTCpHaJIbl U3 TPOrpaMMbI BCTYIIUTCIIbHBIX HCIBITAaHHUI

- 3HaTh (PU3MUECKAST XUMUS

- 3HaTh UH()OPMAIIMOHHBIE TEXHOJIOTUU
- YMETh aHAJM3UPOBATh 3apYOCIKHYIO U OTCUECTBEHHYIO HAYIHO-TEXHHUYECKYIO0 HHPOPMALIUIO
- YMETb PaCCUUTHIBATH TEXHUKO-DKOHOMUYECKUE ITOKA3ATEIN

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPYU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ONEeKTPOXUMUYECKHe 27 3 - - 12 - - - - - 15 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
9HEProyCTaHOBKH. W3yuenne maTepuana 1o pasaeiy
Kiaccudukanmus, "DIeKTPOXUMHUYIECKHIE YHEPTOYCTAHOBKU.
OCHOBHBIE MapaMeTphbI Kiaccudukanms, oCHOBHbIE TapaMeTphl U
U XapaKTEPUCTUKH. xapaktepucTuku. [Ipunnun neiucTeus
[IpuHuMn nencTBus 3JIEKTPOXUMHUECKUX YCTaHOBOK. [lepBuuHbIe U
3NMEKTPOXUMHUUECKUX BTOPHYHBIE XUMUIECKHE HCTOUHUKHU TOKA.
ycTaHOBOK. [lepBuuHbIe DNeKTpOoau3 BOABL" MOATOTOBKA K
Y BTOPUYHBIE BBITIOJTHEHHIO 33/1aHUH HA MPAKTHIECKUX
XUMHUYECKHE 3aHATHAX
MCTOYHHKH TOKA. Camocmoamenvhoe usyuenue
DNeKTpOIIN3 BOJIBI. meopemuyueckozo mamepuana: Vzyaenne
11 DNEKTPOXUMHUUECKHE 27 - - 12 - - - - - 15 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
SHEPTOYCTAHOBKH. "DNIeKTPOXUMHUYECKHIE YHEPTOYCTAHOBKH.
Knaccugukarus, Knaccudukarusi, o0CHOBHBIE TapaMeTpPhl U
OCHOBHBIE NapaMeTpPhbI xapaktepucTuku. [IpuHnmn nericreus
U XapaKTEePUCTHKH. ANIEKTPOXMMHUYECKHX YCTAaHOBOK. [lepBuyHbIE 1
[MpuHnun gercreus BTOPUYHBIE XUMUYECKHE UCTOUHUKHU TOKA.
3JEKTPOXUMHUYECKUX OnexTponu3s BogsL"
ycTaHOBOK. [lepBruuHbIe H3yuenue mamepuanog 1umepamypnbix
Y BTOPUYHBIE UCIOYHUKOG:
XUMHUYECKUE [1], cp. 23-54, 82-98,
HCTOYHUKU TOKA. [3], cTp. 9-20, 65-74
DIEKTPOIU3 BOJIBI. [5], cp. 15-23, 72-88, 118-131
[7], ctp. 27-80
2 OIEeKTPOXUMUYECKHE 17.7 - - 8 - - - - - 9.7 - Iloo2omoexa K npakmuyecKum 3aHAMUAM:
JHEProyCTAHOBKH Ha W3yuenne maTepuana 1mo pa3aeiy
OCHOBE TOIJIMBHBIX "DIIeKTPOXUMHIYECKIE YHEPTOyCTAHOBKH Ha

5




JJIEMEHTOB.
DJIEeKTPOXUMUYECKHUE
HaKOIMTENN SHEPTUH.
OHEeproycTaHOBKH IS

OCHOBE TOIUTMBHBIX DJIEMEHTOB.
DJIeKTPOXUMUYECKUE HAKOIUTEN SHEPTUH.
DHEepProycTaHOBKH I aBTOHOMHOT'O
SHEProcHa0KEeHU" IOJATOTOBKA K BBHITTOJIHEHUIO

ABTOHOMHOTO 3aJaHUN Ha MIPAKTUICCKUAX 3aHATHIX
SHEProCHAOKEHHUS CamocmoamensHoe usyuenue
2.1 DIEeKTPOXUMUIECKHE 17.7 8 - 9.7 meopemuueckozo mamepuana: V1syuenue
SHEProyCTaHOBKH Ha JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
OCHOBE TOTITHBHBIX "DIEKTPOXUMHUIECCKHIE YHEPTOYCTAHOBKH Ha
JJIEMEHTOB. OCHOBE TOIUTMBHBIX DJIEMEHTOB.
DNEeKTPOXHUMHUUECKHE DJIEKTPOXUMUYECKUE HAKOIUTEN SHEPTUH.
HaKOIHUTENN SHEPTUH. DHeproycTaHOBKH [ aBTOHOMHOT'O
DHEpProycTaHOBKHU JJIs SHEProcHa0KeHUs"
ABTOHOMHOTO
SHEPTOCHAOKECHHUS
3 DNEKTPOXUMHUUECKHE 27 12 - 15 Ilodz0moeKa K meKyuiemy KOHmMpoJiio:
HaKOIMTENN SHEPTUH [ToBTOpEHe MaTepuaa no pasziaeity
Ha OCHOBE "DIEKTPOXUMHYCCKIEC HAKOTIUTEIN SHEPTHH Ha
BOJIOPOJIHOTO ITHKIIA. OCHOBE BOJOPOIHOTO ITHKIIA. DIEKTPOIHA3EPHI
DJIEKTPOIU3EPHI BOJIBI BOJIBI"
3.1 ONEeKTPOXUMUYECKHE 27 12 - 15 Ilodzomoexa kK npaKmuyecKkum 3aHAMUAM:
HaAKOITUTEIN SHEPTHH Wzydenne maTepuana 1mo pa3ueny
Ha OCHOBE "DIeKTPOXUMHUYIECKHE HAaKOTIUTENN SHEPTHH Ha
BOJIOPOIHOTO IIMKJIA. OCHOBE BOJIOPOJTHOTO IIMKJIA. DJIEKTPOIH3EPhI
DNEKTPOTU3EPHI BOJIBI BOZIbI" MOATOTOBKA K BBHITIOJIHEHHUIO 3aJIaHUI Ha
MPaKTHYECKUX 3aHITUSIX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: 3yaenne
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"DJIEKTPOXUMHUYECKHE HAKOMIUTENIN YHEPTHU Ha
OCHOBE BOJOPOJIHOTO ITUKJIA. DIEKTPOIA3EPHI
BOABI"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOB:
[1], cTp.64-72
[2], cTp.5-45
[4], cTp. 6-40
[6], cTp. 72-88
3a4er ¢ OLEHKOi 0.3 - 0.3 -




Bcero 3a cemecTp 72.0 - - 32 - ‘ - - ‘ - 0.3 39.7 ‘ -

Hroro 3a cemecTp 72.0 - - 32 - - 0.3 39.7

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrmnoBsie KOHCYIbTaMU 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnexmpoxumuueckue snepeoycmanosku. Knaccuguxayus, ocnosnvie napamempoi u
Xapakmepucmuxu. [lpunyun delicmeus 31eKmpoxuMuyeckux ycmanogok. Ilepsuynvle u emopuutbvie
XumMuyeckue UCMo4YHUKY mokda. neKmponu3 00bl.

1.1. DnekTpoxumMuyeckue sHeproyctaHoBku. Kiaccuduxaius, oOCHOBHbIE TapaMeTphl U
XapaKTepuCTUKU. [I[puHIMN 1elCTBUS AIEKTPOXUMUYECKUX YCTaHOBOK. IIepBUYHbIE U BTOpUUHbIE
XUMUYECKHE UCTOYHUKU TOKA. DIIEKTPOJIU3 BOJBI.

MecTo 3JIEKTPOXUMHUYECKOW HHEPreTUKH B CTPYKTYpE SHEPIe€TUKH, BKJIIOYash aBTOHOMHYIO
sHepreTuKy. Knaccudukaius 3HeproycraHoBOK M notpebuteneil. (OCHOBHBbIE 3aKOHOMEPHOCTHU
(YHKIIMOHUPOBAHUS YCTPOMCTB 3JIEKTPOXUMHUECKOW SHEPreTUKU. TepMOJMHAMUKA IPOIECCOB.
Paznocte motenHuumanoB. YpaBHenue Hepucra. CKOpOCTh 3JIEKTPOXMMHUYECKHX pPEaKlMil. 3aKoH
Qapanes. XUMHYECKHME HCTOYHHMKHM TOKA: BUABI, KIACCU(UKAIMSA, OCHOBHBIC IMapaMeTphl H
XapaKTEPUCTUKH, OTPAaHUYEHUS B IPUMEHEHHUH. .

2. 9J1el<mp0xuﬂ4uttecmte QHEP2OYCMAaHOBKU HA OCHO6€ NONJIUBHbLX 3JIEMEHNI06.
3ﬂeKmpoxuMuquKue Haxkonumeau 3Hepzuu. 3H€D20chaH06KM 0151 ABMOHOMH020
3H€D20CHCZ69!C€HM}Z

2.1. DNEeKTPOXMMHYECKHE YHEPIOYCTAaHOBKHU HA OCHOBE TOIUIMBHBIX 3JIEMEHTOB.
DNEKTPOXUMHUYECKHE HAKOIUTENIN SHEPIUHU. DHEPrOyCTaHOBKHU ISl aBTOHOMHOT'O
SHEeprocHadXeHus

DHEproycTaHOBKM Ha OCHOBE TOIUIMBHBIX 3J€MEHTOB. Kiaccudukamus THIIOB TOIUIMBHBIX
JJIEMEHTOB, OCHOBHBIE  XapaKTEPUCTUKU U  3aKOHOMEPHOCTH UX  (PYHKIMOHUPOBAHMSL.
ONEKTPOXUMHUYECKHE HAKOMMTENU »SHepruu. lcrnonab3oBaHuEe 3IEKTPOXMMUYECKUX YCTaHOBOK
COBMECTHO C BO300OHOBJISIEMBIMH MCTOYHMKAMU SHEPrUU. ABTOHOMHOE 3HeprocHabxeHue. Brioop
000py/I0BaHUsl Ha OCHOBE 3JIEKTPOXMMHUYECKUX IpeoOpa3oBareneil /Uil pa3iuyHbIX MPUMEHEHUH,
BKJII0Yasi aBTOHOMHOE SHEprocHa0XeHue.

3. Dnexmpoxumuueckue HaKONUMe I IHePeUuY Ha 0CHO8e 8000POOH020 UUKIA. DNEeKMpOoau3epbl
800bl

3.1. DNIEeKTPOXMMHUYECKHE HAKOTIMTEIN YHEPTUU Ha OCHOBE BOJIOPOIHOTO LIUKJIA.
DNEKTPOIU3EPHI BOBI

OCHOBHBIC TIPUHITUIIBI CE30HHOTO AKKyMYJIMPOBAHHSI DSHEPrUU HAa OCHOBE BOJIOPOJIA.
Bomoponusiii mukin. CrnocoObl XpaHeHHs H TpaHcmopra Bojopona. CpaBHEHHE pPa3iIHYHBIX
CHOCO0OB XpaHEHHsI W TpaHCIOpTa Bojopoja. ['eHepaTopsl BOIOpOJAa HA OCHOBE JSJIEKTPOIH3a
Boabl. Kiaccudukanus, OCHOBHBIE XapaKTEPUCTUKH W 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS.
CoBpeMEHHOE COCTOSIHHE pa3palOTOK. Buibsl 31eKTponM3epoB. DHEPreTUUYECKHE 3aTpaThl Ha
MPOU3BOJICTBO BOAOPOAA. TEeXHHUKO-PKOHOMHYECKHE XapaKTEPUCTUKU DIEKTPOIH3epoB. Bridop
000pYy/IOBaHUST HA OCHOBE JJICKTPOXMMHYCCKHX MPeoOpa3oBaTeseii Ui pa3IMdHbIX MPUMEHEHHH,
BKIIIOUYasi aBTOHOMHOE SHEPTrOCHA0KEHHE.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Pacuer sHepreTnyeckux 3aTpaT Ha MPOU3BOJICTBO BOJOPOa. TeXHUKO-3KOHOMHUUECKUE
XapaKTEPUCTHKH JIEKTPOIH3epOB. BEIOOp 000pyI0BaHUS HA OCHOBE JIEKTPOXUMHUECKUX
npeoOpa3oBatesielt s pa3IMYHbIX PUMEHEHUH, BKIII0Uasi aBTOHOMHOE YHEeprocHadxenue (4
4ac);
2. O3HaKOMJICHHE C OCHOBHBIMU BHJaMHU M TUIIAMH T'€HEPATOPOB BOAOPOAA HA OCHOBE
AIIEKTPOJIH3a BOJIBI: KIIACCH(HUKAINS, OCHOBHBIE XapaKTEPUCTHKH U 3aKOHOMEPHOCTH
¢dynkunonuposanusi. CoBpeMEeHHOE COCTOsSIHUE pa3paboTok. Buel anekrponusepos (4 yac);



3. O3HaKOMJICHHE C OCHOBHBIMH MPUHITUIIAMI CE30HHOTO aKKyMYJIHMPOBAHUS YHEPTHH Ha
OCHOBE BOJIOpOa, MOHATHEM BOJOPOIHOTO IIMKIIA, CIOCO0aMU XpaHEHUs U TpaHCTIopTa
BoZiopoa. CpaBHEHHUE PA3TMYHBIX CIIOCOOOB XpaHEHUs U TPaHCIOpTa Bojopoa (4 yac);

4. OOcy>KIeHHe UCIIOIb30BAHUS AIEKTPOXUMHUECKUX YCTAHOBOK COBMECTHO C
BO300HOBIISIEMBIMU UCTOYHUKAMU YHEPTHH. ABTOHOMHOE dHeprocHabxeHue. Beioop
000py/I0BaHUsI HA OCHOBE 3JIEKTPOXUMHUECKUX MpeoOpa3zoBaTenieit Aisl pa3InuHbIX
MIPUMEHEHUH, BKJIF0Yasi aBTOHOMHOE SHEprocHadxeHue (4 vac);

5. O3HaKOMJICHHE C OCHOBHBIMH BHJIaMU U TUIIAMU YHEPTOYCTAHOBOK HA OCHOBE TOIUTMBHBIX
anemenToB. Kitaccuukanus TUTIOB TOTUTMBHBIX 3JIEMEHTOB, OCHOBHBIC XapaKTEPUCTHKH H
3aKOHOMEPHOCTH UX (PYHKIIMOHUPOBAHUS. DIEKTPOXUMHUUECKHE HAKOMUTENN dHepruu (4
gac);

6. XuMH4ecKre HCTOUHUKH TOKA: BUbI, KJIaccu(uKalius, OCHOBHbBIE TapaMeTPhl U
XapaKTEepUCTUKHU, OTPAaHUYEHUsI B IPUMEHEHUH (4 Hac);

7. O3HaKOMJICHHE C OCHOBHBIMH 3aKOHOMEPHOCTSIMU (PYHKIIHOHUPOBAHHUS YCTPOUCTB
AIIEKTPOXUMHUYECKOUN SHEPTETUKU. PacueT TepMoIMHAMUKH MPOLIECCOB, PA3HOCTh
MOTEHIIMAJIOB, CKOPOCTh SJEKTPOXUMHUUECKUX peakuuii. YpaBHenue Hepuera. 3akon ®apazest
(4 gac);

8. O3HaKOMJIEHHE CO CTPYKTYPOH MUPOBOM SHEPreTUKU, BBEJCHUE B SJICKTPOXHUMHUUECKYIO
sHepreTuky. 3yuenue kinaccudukanum sHEProycTaHOBOK U oTpeduTeneit (4 Jac).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[ pynnosvie koncyromauuu no pazoeiam oucyuniunsl (I'K)

1. OO6cyxneHue MaTepuasioB Mo KeicaM paszzena "DIEeKTPOXUMHUUYECKHE IHEPrOyCTaHOBKH.
Knaccudukanusi, OCHOBHBIE MapaMeTpbl M XapakTepucTHKH. I[lpuHumMn nedcTBus
ANIEKTPOXMUMUYECKHX YCTAaHOBOK. [lepBUYHBIE 1 BTOPUYHBIE XUMUYECKHNE UCTOYHUKU TOKA.
OnexTponus Boabl."

2. OOcyxIeHre MaTepHalloB TI0 KelicaM pasferna "DIIeKTPOXUMUIECKHE YHEPrOyCTaHOBKH Ha
OCHOBE  TOIUIMBHBIX  DJIEMEHTOB.  DJEKTPOXMMUYECKHE  HAKOMUTEIM  SHEPrUH.
DHEpProyCcTaHOBKH I aBBTOHOMHOTO HEprocHa0keHus "

3. OO0cyxJeHre MaTepualloB 10 KeiicaM pasnena "DIeKTpOXUMUYECKHE HAaKOIIUTENN SHEPTUH
Ha OCHOBE BOJIOPOJHOTO IIUKJIA. DIIEKTPOIU3EPhI BOJBI"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI



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

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

3aruraHupOBaHHBIE PE3YJIbTAThl OOYYECHHS 0 TUCIUTUINHE Kobr
COOTBETCTBHUU C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB n3.1)
1 ]2 3
3HaTh:
OCHOBBI KOHCTPYKTHUBHOT'O BBITTOJTHEHHUS YHEPTOYCTAaHOBOK Juckyccrs/INeKTPOXUMHYECKUE HAKOTTUTETH
BOJIOPOJAHOM SHEPTETUKH (IJIEKTPOITU3EPOB BOJIbI, TOILTUBHBIX SHEPTrUU. DHEProyCTaHOBKH JJI1 ABTOHOMHOTO
3JIEMEHTOB, CHCTEM XpaHEHHUs BOJIOPOa), HEOOXOAUMBIX IS N-1nk-2 + HEPTrOCHAOKCHUS
peanu3aluy CE30HHOTO aKKYMYJIUPOBAHUS SHEPTHUH HA OCHOBE
BOJIOPOIHOTO ITUKJIA
XapaKTEPUCTUKU U 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS Huckyccust/[IpuHIUTIBEI pabOTHI
TOTUIUBHBIX JIEMEHTOB OCHOBHBIX THIIOB U DHEPrOyCTaHOBOK Ha AIIEKTPOXUMUYECKUX YCTAHOBOK, IEPBUYHBIX U
WX OCHOBE; MPUHIIUIIBI OPTraHU3aIMKA HAKOTIUTENICH SHEPTUH HA N-1nk-2 + BTOPUYHBIX HICTOYHUKOB TOKA, SJIEKTPOJIU3EPOB
OCHOBE 2JIEKTPOXUMHUYECKHX YHEPrOyCTAaHOBOK; METO/IbI pacuera BOJIBI
MapaMeTPOB JIEKTPOXUMHUYECKUX IHEPrOyCTAHOBOK
OCHOBHBIE TEPMHHBI, ONIPEICTICHUS U TIOHITHUS B 0OJACTH Juckyccust/ NeKTpOXUMUYECKUE HAKOTTUTETN
Bogi[oponﬁoﬁ 1 DJIEKTPOXUMHUYECKON IHEPTETUKH; TIPUHITUIT V-1 4 | PHEPrHH Ha OCHOBE BOJIOPOJHOIO LIMKIIA
JEUCTBUSI U OCHOBBI KOHCTPYKTUBHOT'O BBINIOJHEHUS
AJIEKTPOXUMHUUECKUX SHEPTOYCTAHOBOK
YmMmersb:
aAHAIM3UPOBATH ANEKTPOXUMHUYECKHE MTPOLIECCH B YCTAHOBKAX Juckyccust/ NeKTpOXUMUYECKUE HAKOTTUTETN
Boz[opS)nHOﬁ SHEPTETHKH; PACCYUTHIBATH MAPAMETPBI OTACIBHBIX | 1y Tl + SHEPTUU. DHEPTrOYCTAHOBKH JJII aBTOHOMHOT'O
YCTPOMCTB U KOMIUIEKCA 10 aBTOHOMHOMY SHEPTOCHA0KEHUIO C HHEPrOCHAOKEHHUS
BOJIOPOJAHBIM HAKOTIUTEJIEM
pacCUMTHIBATh U AHAJIU3UPOBATH MMAPAMETPHI Huckyccust/[IpuHiumnel paboTs
AIEKTPOXUMHUUECKUX SHEPTOYCTAHOBOK HA OCHOBE TOTUTMBHBIX V-1 + AIEKTPOXUMUUYECKHUX YCTAHOBOK, IIEPBUYHBIX H
AJIEMEHTOB; PACCUMUTHIBATh U AHAJTM3UPOBATH MapaMETPbI BTOPUYHBIX HICTOYHUKOB TOKA, 3JIEKTPOJIU3EPOB
AIIEKTPOXUMHUYECKIX HAKOIUTENICH YHEPTUN BOJIBI
aHAIIM3UPOBATH 3aPYOESIKHYIO 1 OTEUECTBEHHYIO HAYYHO- V-1 + Jluckyccust/ NeKTpOXUMUYECKUE HAKOTTUTETTN
TEXHUYECKYIO HH(POPMaAIIUIO B 00JIaCTH BOAOPOTHON U ’ SHEPTUH Ha OCHOBE BOJIOPOJIHOTO ITHKJIA
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ANIEKTPOXUMUYECKOI SHEPreTHKH; aHATU3UPOBATh HAYYHYIO
npobIeMaTuKy B 00JaCTH UCCIEIOBAaHUNA U pa3pabOTKH
YCTPOWCTB JUIS 3JICKTPOXHUMHUYECKOI SIHEPreTHKH
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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 peanmszanuu: Y cTHas Gpopma
1. IlpuHimne! paboThl JIEKTPOXUMHUECKUX YCTAaHOBOK, IIEPBUYHBIX U BTOPUYHBIX HCTOUHHKOB
TOKa, JIEKTPOIU3epoB Boabl (luckyccus)
2. DNeKTpOXUMHUYECKHE HAaKOIIUTEIN SHEPTUU Ha OCHOBE BOIOpOoAHOrO 1ukia ([uckyccust)
3. DeKTpOXUMHUYECKHE HAKOIIUTENIN SHEPTUU. DHEProyCTaHOBKH /1151 aBBTOHOMHOI'O
sHeprocHadxenus (Juckyccus)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp Ne3)

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuanue: OnieHOYHBIC MAaTEPUAITBI TIO JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kynemos, H. B. DnekTpoxuMuueckie TEXHOJIOTHU B YHEPTETUKE : y4eOHOE 1Mocodue 1mo Kypcam
"BonopoaHas U 2IEKTpOXUMHUYEcKas sHepreTuka”, "Bo1opoaHble HAKOIUTENN SHEprun',
"DHeprocOepexeHne B IEKTPOXUMHUUECKUX TexHoorusx'", "TernmomacconepeHoc B yCTaHOBKaxX
BOJOPOJHOMN U 3JIEKTPOXUMHUYECKON IHEPreTUKH ", " TerIoBbIe IPOLIECCH] B AJIEKTPOXUMHYECKHUX
cuctemax" 1o HamnpasjeHHIo "TeriosHepreTika 1 TeIIoTeXHUKa" o npoduisimM "ABTOHOMHbBIE
DHEPreTUUECKHUE CUCTEMBI" U ""ABTOHOMHBIE DHEPIETUUECKNE CUCTEMBI. BotoponHas n
anekTpoxumuueckas sHepretuka” / H. B. Kynemos, 0. A. Cnasnos, B. H. Kynemos, Hai. uccnen.
ya-T "MOU" (HUY"MBHN") . — M. : U3a-B0 MOU, 2017 . - 119 c. - ISBN 978-5-7046-1868-3 .
http://elib.mpei.ru/elib/view.php?id=10076;

2. Kynemos, H. B. DnexTpoxumudeckoe noaydyeHUe Boopoa : yuebHoe mocodue mo
HanpasneHuto "Temnosnepreruka u remnorexnuka" / H. B. Kynemos, B. H. Kynemos, 1O. A.
CnaBHoB, Hau. uccnen. yu-t "MOU" (HUY"MDU") . — M. : U3n-Bo MDOU, 2019 . — 76 c. - ISBN
978-5-7046-2143-0 .

http://elib.mpei.ru/elib/view.php?id=10695;

3. KopoBuH, H. B. TonnuBHbIE 371€MEHTHI U 3IEKTPOXUMUYECKUE 3HeproyctanoBku / H. B.
KopoBun . — M. : U3n-Bo MDU, 2005 . — 280 c. - ISBN 5-7046-1185-0 ;

4. Bononienko, I'. H. DnexTponnseps! U TOIUIMBHBIE AJIEMEHTHI ¢ TBEPAOOKCHIHBIM AJIEKTPOJIUTOM
U SHEProyCTaHOBKH Ha UX OCHOBE : yueOHoe nmocodue no Kypcy "OCHOBBI HHKEHEPHOTO
MPOEKTUPOBAHUS BBICOKOTEMITEPATYPHBIX AMEKTPOXUMHUUYECKUX SHEPTOYCTaHOBOK" 1O
HarpaBieHuto "TermnosHepreruka”, crienuanu3aius "IIeKTPOXUMUYECKAst U BOJIOPOIHAS
snepreruka" / I'. H. Bomomenko, H. B. Koposun, 0. A. CnaBuoB, Mock. suepr. ua-t (MOU TVY) .
— M. : U3parensckuii om MOU, 2010 . — 44 c. - ISBN 978-5383-00456-2 .
http://elib.mpei.ru/elib/view.php?id=1486;
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5. Hedenkun, C. 1. ABTOHOMHBIE SHEPTeTUYECKHE YCTAHOBKH U CHCTEMBI : y4eOHOE TT0cOoOHe 110
Kypcy "ABTOHOMHBIE SHEPTrOyCTAaHOBKHU M CUCTEMBI'" 1O HanpasieHUIo "TemnosHepreTuka u
trerutorexauka" / C. . Hedbenkun, Har. uccnen. yu-t "MOU" (HUY"MBU") . — M. : U3a-Bo
MD3U, 2018 . — 218 c. - ISBN 978-5-7046-1847-8 .

http://elib.mpei.ru/elib/view.php?id=10105;

6. Heenxun, C. . PacueT cxem aBTOHOMHOT'O SHEPTOCHAOKEHHS TTOTPEOUTENSI HA OCHOBE
COJTHEYHOH (hOTORICKTPUIECCKON CTAHIIMH U BOJOPOIHOTO aKKYMYIIMPOBAHHUSI SHEPTUH : y4eOHO-
METOIMYEeCcKOoe ocoOue 1Mo Kypcy "ABTOHOMHBIE SHEPTOYCTAHOBKH M CUCTEMBI" 110 HANPaBIECHUIO
"Ternosuepreruka u teriotexauka" / C. . Hedbenxun, M. U. Kproukosa, Hair. uccnen. ya-t
"MBOU" . - M. : U3n-8o MOU, 2016 . — 40 c.

http://elib.mpei.ru/elib/view.php?id=8208;

7. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kambimona B. K., Jlanckas . ., MacaukoBa
H. B., Ocuna M. A., Yapuc E. ., Amrynos H. A.- "O6mas xumus. Teopus u 3anaun”, (3-¢ uzm.,
crep.), U3marensctBo: "Jlanp", Cankt-IleTepOypr, 2018 - (492 c.)
https://e.lanbook.com/book/104946.

5.2 JInueH3nOoHHOE U CBOOOITHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE oDecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitnn, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbIx :)KypHasnoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/

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

5. ba3za nannbix Scopus - http://www.scopus.com

6. HaumonasbHasi 3JieKTpoHHasi 6ubanorteka - https://rusneb.ru/

7. dnexrponnas oudsmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. IlopTaa oTKpBITHIX AaHHBIX Poccuiickoii Mexepanuu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONMAIBLHOI 3amuTHI PO -
https://rosmintrud.ru/opendata

10. ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUITJIMHBI

Tun nomemenust Homep aynutopun, OcHamenne
HAMMEHOBaHMe
VY4ebHble ayIUTOPUH IS A-409, YyeOnas rapTa co CKaMb€i, CTOJI IpenoaaBaress, CTyil,
MIPOBECHUS aynurtopus Kad. JIOCKa MeJIoBasi, MyJIbTUMEIUINHBINA TPOEKTOP,
MIPaKTUYECKUX 3aHATHUH, "Xud29" JKpaH
KP u KII
VY4ebHble ayIUTOPUH IS A-409, YyeOnas rapTa co CKaMbe€i, CTOJI IpenoaaBaress, CTyll,
MIPOBECHUS aynurtopus Kad. JIOCKa MeJIoBasi, MyJIbTUMEIUINHBINA TPOEKTOP,
IIPOMEKYTOUHON "Xn29" JKpaH
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aTTecTaluu

Ilomemmenust misa
CaMOCTOSITEIIbBHOU PabOThI

HTB-201,
KomnbrorepHblit
YUATAILHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
BEIIAJIKA ISl OJICK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJ0M B HTEpHET, KOMIIBIOTEP
MIEPCOHAJIbHBIN, IPUHTEP, KOHAUITUOHED

Ilomemenust misa

A-413/7, Kabuner

Kpecio paboyee, paboyee MECTO COTPYIHHKA,

KOHCYJIbTUPOBAHUS COTPYIHUKOB Kad. CTOJI, CTYJI, mKad, mKad 11t JTOKyMEHTOB,
"Xud29" CTOJI IUCbMEHHBIM, KOMIIBIOTEPHAs CETh C
BbIX0ZI0M B IHTEpHET, KOMITbIOTEP
NIEPCOHATIBHBIN, IPUHTEP, KOHJUIIMOHEP
ITomewmenus s A-413/9, pabouee MeCTO COTPYIHHKA, CTOJI, CTOJ
XpaHeHHus 000pyIO0BaHUS Meroanueckuit NUCbMEHHBIN, HA0OP UHCTPYMEHTOB ISt
1 y4eOHOTO MHBEHTApPS KaOuHET Kad. MPOPUITAKTHIECKOTO 00CTy)KMBaAHUS
"Xu29" 000py10BaHUs, MHBEHTaph y4eOHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SJIGKTPOXI/IMI/I‘IGCKHG OHCProyCTaHOBKH

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 Ilpunuumnsl paboThl 31EKTPOXUMUYECKUX YCTAHOBOK, IEPBUYHBIX U BTOPHUHBIX UCTOYHUKOB
TOKAa, AJIEKTPOJIN3epoB BObI (luckyccust)

KM-2 DnaexTpoxuMHuecKHe HAaKOMUTEIU SHEPIUU. DHEPTOyCTaHOBKHU I aBTOHOMHOT'O
sHeprocHadxenus (Juckyccus)

KM-3 DnaexTpoxuMHuecKre HaKOMUTEIU YHEPIH Ha OCHOBE BOJIOPOAHOTrO IuKia ([uckyccus)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Munexc KM- | KM- | KM-
Howmep KM:

[EEN
N
w

Pasnen nuclMIUINHEL
pasjena AT Auen Henens 5 10 15

KM:

DeKTpoXuMHUEecKue s3HeproycraHoBku. Knaccugukarus,

1 OCHOBHBIE ITApaMeTPbI U XapaKTepUCTUKHU. [IpuHImn aeincTeus
3JICKTPOXUMHUUYECKUX YCTaHOBOK. IIepBuYHbIE U BTOPUYHbIE
XUMHUYECKHE HCTOUYHUKU TOKA. DJIEKTPOJIN3 BOJBI.

DJeKTpoxXuMHUecKue s3HeproycraHoBku. Knaccugukarus,
OCHOBHBIE ITApaMeTPbI U XapakKTepUCTUKH. [IpuHImn aeincTeus
JJIIEKTPOXUMUYECKHUX YCTAHOBOK. [IepBUYHbIE U BTOPUYHBIE
XUMHUUYECKHE HCTOUYHUKU TOKA. DJIEKTPOJIN3 BOJBI.

11

3HCKTpOXI/IMI/I‘l€CKI/IC OHEPTOYCTaHOBKU Ha OCHOBC TOIINIMBHBIX
2 9JICMCHTOB. BHGKTPOXI/IMI/I‘IGCKI/IG HAKOITMTECIIN DQHCPTHUH.
3Hepr OYCTAHOBKU IJI1 aBTOHOMHOTI'O 3Hepl"0CHa6)KCHI/I$[

DIEKTPOXUMHUYECKHE YHEPTOYCTAHOBKH HA OCHOBE TOTIJIMBHBIX
2.1 AJIEMEHTOB. DJIEKTPOXUMUYECKHE HAKOTTUTEIN SHEPTUH. +
DHEProyCTaHOBKH /I aBTOHOMHOTO YHEPTrOCHAOKEHUSI

3 3J'I€KTpOXI/IMI/I'~I€CKI/IC HAKOIIMTEIN SHCPIru Ha OCHOBE BOJOPOAHOTO
OUKJIa. 3JICKTpOJIH3epLI BOJbI

31 DNEKTPOXUMHUYECKHE HAKOUTENIN YHEPTUU Ha OCHOBE BOJIOPOAHOIO
' LIMKJIA. DJIEKTPOJIN3EPBl BOABI

Bec KM, %: | 35 30 35
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