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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lenb ocBoeHusi AMCUMIUIMHBI. H3y4ye€HHE OCHOB pacyeTa U aHalii3a IPOLEccOoB Mpu padoTte
AIEKTPOXUMUUYECKUX FIHEPTOYCTAHOBOK BOJIOPOIHOM YPHEPreTUKU U OCHOB HX IMPOCKTUPOBAHUSI.

33[{3‘11/1 AUCHHUITIMHbI

- OBJIAICHUC OCHOBAMH pacucTa U aHajin3a MpouccCoB Ipu pa60Te QJICKTPOXUMHNYCCKUX
OHCPTrOYyCTAHOBOK BOI[OpOI[HOﬁ SHEPTCTUKU;
- OBJIAICHUC OCHOBAMU MMPOCKTUPOBAHUA SJICKTPOXUMHUUYCCKUX DHCPIroyCTaHOBOK BOIIOpOI[HOfI

OHCPICTHUKHU.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH U 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-2 Cnocoben k
OpraHu3aIH TEXHUIECKOTO
¥ MaTEepPHAIBHOTO
oOecrnieueHus IKCITyaTaluu
ABTOHOMHBIX
YHEPTETUYECKUX CUCTEM U
UX JIEMEHTOB

NJ1-1nk-2 000CHOBBIBAET
MOTPEOHOCTH B TEXHUYESCKOM U
MaTepHUaIbHOM 00€CIICYCHHUH
IKCILTyaTaIl[iy aBTOHOMHBIX
SHEPreTHUECKHUX CUCTEM U UX
JJICMEHTOB

3HATh!
- OCHOBHbBIE TEPMUHBI, ONIPE/ICIECHUS U
HOHATHS (IPUMEHUTEIBHO K AIEMEHTaM
BOJIOPOJIHOM U 3JIEKTPOXUMHUYECKON
SHEPreTUKN).

YMETh:
- PacCUYHMTHIBATh TEXHUKO-IKOHOMHUYECKUE
MIOKAa3aTeIH C IIEJIbI0 UX MCIIOIb30BaAHHUSI
JUTSL IPOCKTHUPOBAHUS JIEKTPOXUMHUYUECKUX
OHEProyCTAaHOBOK  BOJIOPOIHOM
DHEPIreTUKU M aKKYMYJISITOPOB.

[TK-2 Cnocoben k
OpTraHu3aIH TEXHUIECKOTO
U MaTepUanbHOTO
oOecrnieyeHns IKCITyaTaluu
aBTOHOMHBIX
SHEPreTUIECKUX CUCTEM U
UX DJIEMEHTOB

N J1-2nik-2 ocyliecTBIseT
KOHTPOJIb HOPM Pacxofa BCeX
BUJIOB YHEPTOPECYPCOB
ABTOHOMHBIX YHEPTETHUECKUX
CHCTEM M UX 3JIEMEHTOB

3HATh:
- OCHOBBI KOHCTPYKTHBHOTO BBITIOJTHEHHSI
HHEPTOYCTAHOBOK  BOJIOPOTHOU
SHEPreTUKH, (3IEKTPOIN3EPOB BOJIBI,
TOIUTMBHBIX AJIEMEHTOB, CUCTEM XPaHCHHUS
BOJIOPO/1a) C IIETIbI0 KOHTPOJISI HOPM
pacxojia BceX BHJIOB YHEPTOPECypPCOB.

YMETB:
- OCYILIECTBJIATh KOHTPOJIb HOPM pacxoa

BCCX BUJIOB OHCPIropeCypCOB aBTOHOMHBIX
OHCPTCTUYICCKUX CUCTCM U UX 3JICMCHTOB.

ITK-4 Cniocoben k
pa3paboTke MEpOnpUITUN
10 COBEPILIEHCTBOBAHHIO
TEXHOJIOTHUH IMPOU3BOACTBA
ABTOHOMHBIX
OHCPIrCTUYCCKUX CUCTEM U
UX 3JIEMEHTOB

N J1-1nk-4 BeIIONHSET cOOD,
00paboTKy, aHaTU3 U
000011IeCTBIICHUE
OTCYCCTBCHHOTO U
MEXTyHAPOJHOTO OTIbITA B
00J1aCTH UCCIIEOBAHN U
pa3pabOTKN aBTOHOMHBIX
BHGPFCTI/I‘-IeCKI/IX CHUCTEM U UX
DJIIEMEHTOB

3HATh:
- ICTOYHUKH HAYYHO-TEXHUYECKON
uH(popManuu (KypHaibl, CAThHI
WNHuTtepHeT) no BOJOPOAHOU U
ANEKTPOXUMUUYECKON IHEPTETHUKE.

YMETh:
- aHAJIM3UPOBATH 3apyOEIKHYIO

1 OTEYECTBEHHYIO HAyYHO-TEXHUUYECKYIO
uH(pOpMaIHIo B 00J1aCTH BOAOPOAHOM U
AIIEKTPOXUMHUUYECKONW SHEPTETHKHU.

[1K-4 Cnocoben k
pa3paboTKe MEPOIIPUITUI

NJ-2nk-4 aHanu3upyeT
HaYYHYIO IPOOJIEMATUKY

3HATH:
- IPOOJIEMBI CO3JaHMs YIIEMEHTHOH 0a3bl
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

110 COBEPIICHCTBOBAHHNIO
TCXHOJIOTHUH IIPOU3BOACTBA
ABTOHOMHBIX
SHEPICTUUCCKUX CUCTEM U
HX 3JICMCHTOB

00J1acTH HCCIIeIOBaHUH U
pa3pabOTKH aBTOHOMHBIX
YHEPTEeTUYECKUX CUCTEM U UX
HIIEMEHTOB

(3JIEKTPOKATAIU3aTOPBI U JEKTPOJIUTHI)
JUTSI pa3pabaThIBaeMbIX BOJJOPOIHBIX
EKTPOXUMUIECKUX TEXHOJIOTHIA.

YMETb:
- paCCUUTBHIBATH U AHAJIIM3UPOBATH
ANIEKTPOXHUMUYECKHUE ITPOIIECCHI B
yCTaHOBKax

BOJIOPOJHOM YHEPTeTUKH, TPOBOUTH
MaTCpHraJIbHbIC, TCIIJIOBLIC,
TUJIPaBINIECKUE PACUCTHI
SJICKTPOXUMHYCCKUX SHCPIroyCTaHOBOK
Pa3IUYHOTO TUIIA, COCTABIIATH
MAaTeMaTUYCCKHUEC MOJICIIN U ITPOBOANTH
ONTUMHU3AIOHHBIE PACUETHI SJIEMEHTOB,
Oarapeil, reHepaToOpoB U
HIIEKTPOXMMUYECKUX YHEPrOyCTAaHOBOK.

ITK-4 Crioco0OeH k
pa3paboTke MEpOnpUITUN
10 COBEPIICHCTBOBAHMIO
TEXHOJIOTHH ITPOU3BOJICTBA
ABTOHOMHBIX
IHEPIeTHYECKUX CHCTEM U
HX DJIIEMEHTOB

W J1-311k-4 BBITOIHSIET
9KCIIEPUMEHTEHI 110 TTapaMeTpam
U XapaKTePUCTHKAM
XUMHUYECKHX PEaKTOPOB,
TOIUIMBHBIX 3JICMEHTOB,
AIIEKTPOXUMUYECKUX
YHEPrOyCTaHOBOK, YCTAHOBOK
BOZIOPOJHON SHEPTETUKHU U UX
AIIEMEHTOB B COOTBETCTBHH C
YCTaHOBJICHHBIMHU
MOJTHOMOYUSIMU

3HATh:
- METOJMKY IIPOBEICHUS MaTEMAaTUICCKIX
AKCIIEPUMEHTOB TI0 ITapaMeTpam H
XapaKTePUCTHKAM UCCIIETYEMbIX
00BEKTOB.

YMETh:

- BBIIIOJIHATh MaTEMaTUYECKHE
AKCIIEPUMEHTHI TI0 MTapaMeTpaM U
XapaKTEPUCTHUKAM XUMUYECKUX
PEaKToOpOB, TOIUIMBHBIX AJIEMEHTOB,
ANEKTPOXUMUUYECKHX IHEPTOYCTAHOBOK,
YCTaHOBOK BOJIOPOJHON SHEPTETUKHU U UX
AIIEMEHTOB B COOTBETCTBHH C
YCTaHOBJICHHBIMH TTOJTHOMOYHSIMH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaIbHOM 00pa3oBaTeIbHOM MporpaMme
ABTOHOMHBIE 3Heprernyeckue cucremsl (nanee — OIIOIl), nanpaBnenus mnoxroroBku 13.03.01
TemosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee o0Opa3oBaHue - OaKanaBpuar.

TpeGoBaHMsI K BXOJHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh 3HATh 3aKOHBI GU3UKH, XUMHUHU, MAaTEMATHKU, GU3UIECKON XUMHH, TEOPETHIECCKOM

QJICKTPOXUMHUU

- 3HaTh TEOPETUYECKNE OCHOBBI XMMUYECKHUX UCTOUHHUKOB TOKA

- YMETh aHAJM3UPOBATh 3apYOEIKHYIO U OTCUECTBEHHYIO HAYYHO-TEXHUYECKYI0 HH(POPMALIUIO B
00JacTi BOAOPOIHOM U AJIEKTPOXUMUYECKON SHEPTETHUKU

- YMETb PACCUUTHIBATh M aHAIM3UPOBATH NIEKTPOXUMHUYECKHE MIPOLIECCH] B YCTAaHOBKAaX BOAOPOJHON
SHEPreTHKH, MPOBOJIUTH MaTepUallbHbIE, TEIIJIOBbIE, THAPABINUYECKHE PACUEThI AJEKTPOXUMHUECKUX
9HEProyCTaHOBOK Pa3JIMYHOI0 THUIIA, COCTABIATh MATEMAaTUYECKUE MOJIENIN U IPOBOIUTH
ONTUMU3ALMOHHBIE pacueThl AIIEMEHTOB, OaTapei, TeHepaToOpOB U AIIEKTPOXUMUYECKHX IHEPTOYCTAaHOBOK
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- YMETb PacCUUTHIBATh TEXHUKO-3KOHOMUYECKHE MOKA3ATENH C LIENbI0 UX UCIIOJIb30BAHUS JIs
MPOEKTUPOBAHUS FNEKTPOXUMUYECKUX SHEPTOYCTAHOBOK BOJJOPOIHOM SHEPTETUKU U aKKYMYJISITOPOB

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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
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 OJeKTPOoIN3 BOABI 37 8 12 - 12 - - - - - 13 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
11 DNEKTPOIN3 BOJIBI 37 12 - 12 - - - - - 13 - N3ydenne Matepuana mno pasaeny "DIeKTpoiau3
BO/IBI" TIOATOTOBKA K BHITIOJTHEHHUIO 3a/1aHUM Ha
MPaKTHYECKUX 3aHITUSIX
Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"DnekTpoau3 Boabl"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], cTp. 5-64
[2], cTp.5-45
[4], cTp. 6-40
[5], ctp. 371-386
2 Hcnonb3oBaHue 21 4 - 4 - - - - - 13 - Ilo020mosKa K npaKmu4eckum 3auamusm:
BOJIOPO/Ia B TOTUIMBHBIX W3y4yenue marepuaina 1o pasaeny
anemeHTax. [pyrue "Hcnonp30BaHue BOAOPO/IA B TOTUTMBHBIX
CIOCOOBI IPOU3BOJICTBA aseMeHTax. J[pyrue crocoObl Mpou3BOJICTBA
BOJIOpOJIA. BOJIOPOAA." TIOATOTOBKA K BHITIOJHEHHIO
2.1 Hcnonp3oBanue 21 4 - 4 - - - - - 13 - 3aJaHUi HAa MPAKTUYECKUX 3aHATUIX

BOJIOPO/Ia B TOTUIUBHBIX
aneMenTax. Jlpyrue
CHOCOOBI IPOM3BO/ICTBA
BOJOpOJA.

Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: Vizydcnue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
"HUcnonb30BaHue BOAOPOJa B TOIUIMBHBIX
aneMeHTax. JI[pyrue crnocoObl MPOM3BOICTBA
Bozoposa."

H3yuenue mamepuanoe 1umepamypHuvix
UCMOYHUKOG:
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[3], cTp. 25-150

3 TexHonmorum XxpaHeHust 25 6 - 6 - - 13 - Ilo020mogKa K npaKkmu4eckum 3auamuam:
BOJIOpOJIA W3zyuenue maTepuana mo pasaeny "TexHomoruu
3.1 | TexHonoruu XxpaHeHHs 25 6 - 6 - - 13 - XpaHeHUs BoJopoJa" MOATr0TOBKA K
BOZIOpOJIA BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUYECKUX
3aHITUAX
Camocmosmenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"TexHOJOTHN XpaHeHUs Bogopoaa"
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], cTp.64-72
4 Hcnonb3oBanue 25 6 - 6 - - 13 - Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
BOJIOpOJIa W3yuenue MaTepuaa mo pasuaeiny
4.1 Hcnonb3oBanue 25 6 - 6 - - 13 - "Hcnomnp30Banue Bogopoaa” MOAroTOBKa K
BOJIOpO/Ia BBIMOJIHCHHIO 33JaHHI HA TPAKTHYCCKUX
3aHITUAX
Camocmosmenvroe usyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"Ucnonp3oBanue Bogopona"
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], ctp. 110-118
DK3aMeH 35.5 - - - - - - 335
Kypcoas padora (KP) 36.5 - - - 14 0.8 17.7 -
Bcero 3a cemecTp 180.0 28 - 28 14 0.8 69.7 335
Hroro 3a cemecTp 180.0 28 - 28 16 4 0.8 103.2

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
muctumuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnexmponus 800vl

1.1. DnexTponu3 Boabl

Crioco0bI TPOU3BOJICTBA BOJOPO/IA: KHCIOPOJAHAS M MApOKHCIOPOJHAs KOHBEPCHS KOHBEPCHUS
MPUPOJHOTO ra3a, MOJIYyYEeHUE BOJOPOAA C MOMOIUBIO YIJI, XUMHUUYECKHE U IJIEKTPOXUMUUYECKHE
IUKJIBI, JpYrHe CrocoObl MPOM3BOJACTBA BOJAOPOAAa. MeECTO 3IIEKTPOXMMHUYECKOTro crocoda
MIPOM3BOJCTBA BOJOpOJa.  TepMOIMHAMMKA IpoLEecca JJIEKTPoJn3a BOAbL. TeopeTHuecKoe
HalpspKeHUEe pasiiokeHus. YpaBHeHune Hepuera. CKOpOCTh 3JIEKTPOXMMHUYECKHUX —PEAKLIMM.
[lepenanpskeHUe BBIACIECHHS BOAOPOAA M KUcIopoda. MexXxaHW3Mbl aHOJHOTO BBIIEIEHUS
KHCIIOpOJia M KaTOAHOIO BbIJIENEHUs BoAopoaa. KoianuecTBeHHbIE COOTHOLIEHUS NP 3JIEKTPOIU3E
BOJbI. TeryioBoi OanaHC 3JEKTPOIM3HON sueiiku. HampspbkeHue Ha AJIEKTPOXUMUYECKOW sSUYeHKe.
Bunpl anektponuszepoB. ODHepreTM4ecKHe 3aTpaTbl Ha IPOU3BOJCTBO BOAOpoAa. TexXHHUKO-
SKOHOMMYECKHE XapaKTEepUCTUKH 3nekTponuzepoB lllenounoit snextponus Bombl. OcoOeHHOCTH
MacCONEPeHoca B IMIETOUYHON IEKTPOIU3HON JIEKTpOXUMHUUecKoi rpymnmne. OCOOEHHOCTH MaIeHUs
HaIpsKEHUs B AYEHKE 1IEJIOYHOr0 3J1eKTpoun3a. KaTanuzaTopbl KaToAHOTO BBIIEIEHUS BOAOPOAA U
AQHOJIHOTO BBIJCJIEHUS KHCIopoja. TBepAOoNnoNMMEpHbIH 3yeKTposin3 BoAbl. OcobeHHOCTH
MOJIIPU3allMU HA TpPaHUIE KaTajau3aTop — TBEPAONOIUMEPHBIN ANEKTponUT. MemMOpaHHO —
ANIEKTpOAHbIe OOKH. DU3MKO — XUMHYECKHE XApPAKTEPUCTHKH MPOTOHIPOBOIAIMIUX MeMOpaH.
Knacrepno-ceruatass monens TIID. IlepeHoca mpoToHa B CTPYKTypax € BOJOPOIHOM CBS3BIO.
BricokoTemmieparypHblii  anekTponu3.  Hampspkenue Ha  siueiike.  IlpoGinema  cozmanwms
BBICOKOTEMIIEpaTypHOIl Kepamuueckoil neperoponku. Tersosbiaenenue B cucteme. OCOOEHHOCTH
OKCHJTHBIX MaTepHaJIOB JUIst aHo10B. [manapHbIie U TpyOUaThIE 3JIEMEHTHI. .

2. Henoavzosanue 8000pooa 8 monaueHulix snemenmax. Apyaue cnocobvl npouszgoocmea
6000poda.

2.1. Mcnonb30BaHue BOJOPOAA B TOIUIMBHBIX dJIeMeHTax. J{pyrue cnoco0sl MpoM3BOICTBA
BOZIOpPOAA.

KonBepcust yrineBogopooB. PaBHOBecHBI cocTaBa M TEIUIOBOW 3(PQEKT MapoBOASHOIM
KOHBEpCHM MeTaHa. PacyeT paBHOBECHOIO COCTaBa «peakuuu casuray. Karammsatopsl
NapoOBOJSTHOM KOHBEPCHM MeTaHa. TepMOdIeKTPOXUMHUYECKHE IHMKIbL. (DH3HMUECKue CrocoObl
mpou3BOACTBa Bojaopona. Obmue cBeneHus, npuHUn padotsl U KIIJ[ TOTIMBHBIX 3JIEMEHTOB.
Knaccugukaius TOIUIMBHBIX 371€eMeHTOB. [IpuHIMNIUANBHAs cXeMa TOIUIMBHOrO 3neMeHTa ¢ TIID.
DnekTpokaranuTuyeckuii cimoil. Hocurenun snektpokaramutuyeckoro cios. [Ipobrema cHukeHus
3aKyIaAKu AparMetaiuioB. ['azoauddy3nonHsli cnoil. bunosispHele miuactuHbel. MaTematruueckas
MOJIeJIb MaccollepeHoca B 30HE BO3AYLIHOTO 3ekTpoaa T3J. 3aBUCMMOCTh IUIOTHOCTH TOKa OT
reoMeTpuM KaHaja. PacmpezneneHue IUIOTHOCTH TOKa OT MOPUCTOCTH Tra30Ju(@dy3MOHHOTO CIIOSL.
BoHo-111€5104HbBIE TOIUIMBHBIE 3JIEMEHTHI. [ [pyHIMNIManpHas cxeMa BOJHO-IEI0YHOTO TOIUIMBHOTO
srieMeHTa. BonbT-aMnepHble U NOJSPU3aMOHHbIE XapaKTepUCTUKU. DiaeMeHTHas 6a3a. TommuBHbIE
aneMeHTsl ¢ TIID ¢ mpsmbiM okucieHHeM cnupToB. PochHOpHOKUCIBIE TOIMIMBHBIE 3JIEMEHTHI.
PacruiaBHO-kapOOHATHBIE TOIUIMBHBIE SJIEMEHTHI. .

3. Texunono2uu xpareHnus 6000pooa

3.1. TexHonoruu xpaHeHus BOJIOpoOaa

CniocoObl XpaHEHHUS ¥ TPaHCTIOPTa BOIOPO/Ia. TEeXHUKO-IKOHOMUYECKOE CPABHEHHUE PA3TMIHBIX
CrocoO0OB XpaHEHHWS W TpPaHCHOPTa : ra3o0aUIOHHOTO, B JKUIKOM BHJIE, XpaHEHHUE B THIAPHUAAX
MeTauioB U Jp. DPGPEKTUBHOCTH XPAHEHHS CHKATOTO0 BOJOPOJA TMPH PA3TUYHBIX JaBICHUSX.
DHeprosarpatbl Ha KOMIpUMHUpoBaHue. Pabora aamabaTHYecKoro cxaTtus  BOJOPOJA.
Knaccudukanust KOHTEHHEPOB MJisi XpaHEHUsI BOJOpOAA TOJ JABJIEHHEM. XPaHEHHUE >KUKOTO
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Bojiopona. KpymHoMacmTaOHOe, T€0JOrM4eckoe XpaHEHUE BOJIOpPOAA. XPaHEHHE IHKHUIKOTO
BOJIOpPOJa, B BHUAE TUAPUIOB M B HOCUTENIAX. XpaHEHUE BOJOpOAa B TUApHUIAX. AJAHTHI
(amomoruapuasl). boporuarunael. Amuasl. ['wapujbsl MeTamioB, CIUIABOB, HMHTEPMETAUIMJIOB.
WNneanu3upoBanHbie W30TepMbl peaknuu, kpuble Bant 'odda, PCT amarpammbl mporeccoB
aacopbuus-gecopobuus Bogopona. Kinaccudukanus u mpuMepsl CIIABOB — HAKOTHUTENEH BOAOPOIA.
Xpanenue Bojioposia B BUD.

4. Henoavsosanue 6o0opooa

4.1. Mcnonb3oBaHue BOIOPOIA

Ou3NKO-XMMHUUYECKHE CBOWCTBA BoJopoAa U Kuciopoga. OpTOBOAOPOJ U IMapaBOAOPOI.
N3otonbsl Bopopona. OCHOBHBbIE CBOMCTBA MHPOTHS, ACHTEpUS M TPUTHUS. XHUMHUS BOJOpOAAa B
Metamyprun. Bogopon B HedrenepepadboTke. Bogopoa B muieBoii mpoMeIuieHHOCTH. Bogopos
Ha TpaHCIOPTE, B aBUAIlUM M PAKETOCTPOCHHMH. BoJopoa B JJIEKTPOHHOH, CTEKOJBbHOH H
(dapmaneBTUUECKOW MPOMBINUICHHOCTH.  CrilaXMBaHHWE IMHKOBBIX HArpy30K B HIHEPrOCHUCTEME.
Hcnonp3oBaHue JPYrux OSJIEKTPOXMMHUYECKUX CHUCTEM B HEIEIbHOM U CE30HHOM IIpoliecce
BBHIDABHUBAHMS HArpy3Kd. ODHEPrOTEXHOJOTWYECKUE KOMIUIEKCHI Ha OCHOBE BOJOpOja.
[IpuHnMnuanpHas cxeMa aTOMHO-BOAOPOJHOTrO 3Heprobjoka. CpaBHUTEIBHBIC XapaKTCPUCTUKH
I'TY npu wucnonp30oBaHMHM B KauyeCTBE TOIUIMBA BOJIOPOJA W CTaHAAPTHOTO YIJIEBOJAOPOJA.
['ubpuaabie (KOMOMHUPOBAHHBIC) CXEMbl Ha OCHOBE BO300OHOBIIIEMBIX MCTOYHHUKOB. Bomopon Ha
TpaHCHopTe. 3anpaBOYHbIE BOJOPOAHBIE CTaHIMH.  OMNacHOCTh OOpaIICHHS C BOJOPOIOM.
BoszneiictBue  Bogopona  Ha  KOHCTPYKIMOHHBIE — Marepuanbl. [lpunimmmbl  obecrnieueHus
MI0’KapOB3PBIBOOE30MIACHOCTH  BOJIOpPOJa. TEeXHUYECKHE CpeIcTBa OO0CCICUCHUS BOJIOPOIHOMN
0€30I1aCHOCTH..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Ucnonp3oBanue Bogopoaa (6 4acos);
2. TexHONOTUM XpaHEeHus Boopoaa (6 yacoB);
3. Pacuer TonnuBHBIX 51eMeHTOB (T3) 1 SHEProycTaHOBOK Ha UX OCHOBE (4 yaca);
4. PacueTr TepMOAMHAMHUYECKUX MTAPAMETPOB IJIEKTPOXUMHUECKUX CUCTEM PAa3TUIHOTO THUIIA,
pacyer AJIeKTPOAHBIX MOTEHINAIIOB, JIEKTPOAHBIX MOISAPU3ALMNA U HATPSDKEHUH. DIeKTPOIIu3
BOJibL. [IpoBeieHre KOHCTPYKIIMOHHOTO, TEIUIOBOTO M THAPABINYECKOTO pacueTa
anekTponusepa (12 yacos).

3.4. TeMbl 1a00paTOPHBIX padoT
HE [IPEAYCMOTPEHO
3.5 KoncyabTanumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

=

OO6cyxaeHne MaTepuaioB Mo Kelcam paszzena "DIeKTpoau3 Boab!"

2. OOcyxaeHre MaTepuaioB 1o Kekcam paszzaena "Mcnonas3oBaHuEe BOAOPOJA B TOITMBHBIX
aneMeHTax. [lpyrue crnocoobl Mponu3BoAcTBa Bogopoa."

3. OOcyxaeHue MaTepralioB o KeiicaM paszeina "TeXHOJIOTHH XpaHeH!s Bogopoaa"

4. OOcyxaeHue MaTepualioB o keiicam pazzaena "Mcnonp3oBanue Bogopoaa'

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
8 Cemectp

Kypcogas pa6ora (KP)

I'paduk BbINOJHEHHA KYPCOBOI0 IIPOEKTA



Henens

3aueTHas

Paznen
KypCOBOT'O
MIPOEKTA

3ammmra
KYpPCOBOTO
MIPOEKTA

O0Bem
pazzneina, %

BrimomaeHHBIN
00BeM
HapacTaroIuM
urorom, %

50

100

Howmep pasznena

Pazgen KYPCOBOI'O ITPOCKTA

1

Pacuer OaTapeu 37eKTPOTU3HBIX 3JIEMEHTOB PA3JIMYHON MPOU3BOAUTEIBHOCTH
Ha OCHOBE IL[EJIOYHBIX, TBEPIONOIUMEPHBIX JINOO BBICOKOTEMIIEPATYPHBIX

AIEKTPOXUMHUYECKHUX IPYIIL.

OHTI/IMI/IBaHI/IH IKCINTYaTAIUOHHBIX U KOHCTPYKTHUBHBIX ITapaMETPOB, B
Ka4d€CTBEC q)YHKHI/II/I OIITUMU3alINH BI)I6paTI) YACJIBbHBIC 3aTpaThbl HA

IMPOU3BOJICTBO BOAOPOAA
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 10 AUCLUILINHE Konbl
COOTBETCTBUHM C
(B COOTBETCTBHHM C paznesiom 1) WHJIMKAaTOPOB n3.1)
11234
3HaTh:
OCHOBHBIE TEPMUHBI, OIIPEJEICHHS U OHATHS (IPUMEHUTEIBHO K 3JIEMEHTaM KonrpomnbHas
BOJOPOJHOM U AJIEKTPOXUMUYECKONW IHEPTETUKH ) NA-1nk-2 + pabota/DneKTpoaHbIe
HOTEHIMAJIBl. DJIEKTPOJIUTHI
OCHOBBI KOHCTPYKTHBHOTO BBIITOJTHEHUST YHEPTOYCTAHOBOK  BOJOPOTHOM KontponbHas
SHEPreTUKH, (3JIEKTPOJIN3EPOB BOJIbI, TOIUIMBHBIX 3JIEMEHTOB, CUCTEM XPAHEHUS N-2nk-2 + paboTa/DAEeKTPOIU3 BOJIBL.
BOJIOPOZA) C IO KOHTPOJIE HOPM pacxo/a BCEX BHJIOB YHEPTOPECYPCOB TornnMBHBIE IIEMEHTHI
MCTOYHHUKH HAyYHO-TEXHUUYECKON MHpOpMaLuu (KypHabl, caliTel IHTEpHET) 110 KonTtposnbHas
BOJOPOAHOU M IEKTPOXUMHUYECKONU SHEPTETHKE N-1nk-4 + pabora/Xpanenune
BOJIOpOJIA
Ipo0JIeMbI CO3JJaHUS HJIEMEHTHOM 0a3bl (3JEKTPOKATATIN3ATOPbI U JIEKTPOJIUTHI) KonTtponbHas
115 pa3pabaThiBa€MBbIX BOAOPOAHBIX JIEKTPOXUMHUUECKUX TEXHOJIOTHI N-2nk-4 + | pabora/Ob6nactu
pUMEHEHHS BOJIOPOJIa
METOAMKY MPOBEICHNS MaTEMATHIECKUX SKCIIEPUMEHTOB 110 TapaMeTpam H KonTtponsHas
XapaKTepUCTUKAM UCCIIEAYeMbIX 00BEKTOB NJ-3nk-4 + | pabora/Ob6nactu
pUMEHEHHS BOJIOPOJIa
YMerb:
pPacCYUTHIBATH TEXHUKO-IYKOHOMUYECKHE TIOKA3aTENH C EIbI0 X UCIIOJIB30BAHUS KontponsHast
U1 IPOEKTUPOBAHUS SIIEKTPOXUMHUUECKUX SHEPTOYCTAHOBOK ~ BOJIOPOJIHOM N-1nk-2 + paboTta/DneKTpoIHbIE
HHEPTreTUKU M aKKYMYJISITOPOB NOTEHIHAIBI. DIIEKTPOIHUTHI
OCYILECTBIATH KOHTPOJIb HOPM pacxo/ia BCEX BHIOB SHEPIrOPECYpCOB aBTOHOMHBIX KonTtponbHas
SHEPreTUYECKUX CUCTEM U UX IJIEMEHTOB N-2nk-2 + paboTa/DneKTPOIN3 BOIBI.
TonnuBHBIE 2JIEMEHTHI
aHAJM3UPOBATh 3apYOCIKHYIO M OTCUECTBEHHYIO HAYYHO-TEXHUIECKYIO KontponsHas
uH(popMaIHIo B 001aCTH BOAOPOAHOM U 3IIEKTPOXUMHUYECKON SHEPreTUKU N-1nk-4 + pabota/Xpanenuue
BOJIOpOJIA
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paCCUUThIBATE U AHAIIU3UPOBATh JJICKTPOXHUMHUUYCCKHUE IIPOLCCCHI B YCTAHOBKaX
BOI[OpOZ[HOfI OHCPICTUKHU, IPOBOANUTH MAaTCPHUAJIbHBIC, TCIIJIOBBIC, TUAPABIINYCCKUC

KonTtponbHas
pabota/Ob6nactu

pacueTsl AMEKTPOXUMHUYECKUX SHEPTOYCTAHOBOK PA3IMYHOIO THIIA, COCTABISATh N-211k-4 IPUMEHEHHUS BOAOPOIa
MaTeMaTHYECKUE MOJIEIHN U TPOBOJUTH ONTUMHU3ALMOHHBIE PACUEThl 3JIEMEHTOB,

Oarapeil, reHepaTOPOB U IEKTPOXUMHUECKUX SHEPTOYCTaHOBOK

BBITIOJHATh MAaTEMATUYECKUE KCIIEPUMEHTHI 110 ITapamMeTpam 1 KoHnTponbHas
XapaKTePHCTHKAM XUMHYECKHX PEAKTOPOB, TOIIMBHBIX JJIEMEHTOB, VJT-3111cs paborta/XpaHenuue
ANEKTPOXUMUYECKUX SHEPTOYCTAHOBOK, YCTAHOBOK BOJIOPOAHON SHEPIETUKH U UX BOZIOpOAA

9JICMCHTOB B COOTBCTCTBHUU C YCTAHOBJICHHBIMHU IMOJIHOMOYHSIMU
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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
8 cemecTtp

Dopma peanuzaruu: [lncemennas padota
1. O6nactu npumenenust Boaopoaa (Kourposnbnas padora)
2. Xpanenuwne Bosopoza (KorarponsHas padota)
3. DnexTpoaHble noTeHIManbl. iekTpoanTsl (KoHnTposbHas padoTa)
4. Onextponu3 Boabl. TormuBHbIe 51eMeHThl (KoHTpoapHas paboTa)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUIIokeHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp No8)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Kypcosas paboma (KP) (Cemecmp Ne8)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIHEYEHUE JUCHUITJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kynemos, H. B. DnekTpoxuMuueckie TEXHOJIOTHU B YHEPTETUKE : y4eOHOE Mocodue 1mo Kypcam
"BonopoaHas U 2IeKTpoXUMHUUecKas sHepreTuka”, "BoropoaHbie HaKOUTEIN dHeprun',
"DHeprocOepexeHne B MEKTPOXUMHUUECKUX TexHoorusax", "TermomacconepeHoc B yCTaHOBKaxX
BOJOPOJHOMN U DJIEKTPOXUMHUYECKON IHEPreTUKH ', " TeIIoBbIe IPOLIECCH] B AJIEKTPOXUMHYECKHUX
cuctemax" 1o HamnpasjeHHIo "TeriosHepreTuka 1 TeIoTeXHuka" no npoduiusm "ABTOHOMHbIE
DHEPreTUUECKHUE CUCTEMBI" U ""ABTOHOMHBIE DHEPrETUUECKHE CUCTEMBI. Boopoanas u
anekTpoxumuueckas sHepretuka” / H. B. Kynemos, 0. A. Cnasnos, B. H. Kynemos, Hari. uccnen.
yH-T "MOU" (HUY"MBOH"). — M. : U31-B0 MDU, 2017. — 119 c. — ISBN 978-5-7046-1868-3.
http://elib.mpei.ru/elib/view.php?id=10076;

2. Kynemos, H. B. DnexTpoxumudeckoe noaydyeHUe BOOpoIa : yueOHoe mocodue mo
HanpasneHuto "Temnosnepreruka u remorexuuka" / H. B. Kynemos, B. H. Kynemos, 1O. A.
CnaBHoB, Ham. uccnen. yu-t "M3OUN" (HUY"MBDUN"). — M. : U3n-Bo MDU, 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 3IEKTPOXUMHUYECKUE 3HeproyctanoBku / H. B.
KopoBuH. — M. : M3a-Bo MOU, 2005. — 280 c. — ISBN 5-7046-1185-0.;

4. Bononienko, I'. H. Dnextponnseps! 1 TOIUIMBHBIE AIEMEHTBI ¢ TBEPAOOKCUAHBIM JIEKTPOJINTOM
Y SHEProyCTaHOBKH Ha UX OCHOBE : yuyeOHoe mocodue 1o Kypcy "OCHOBBI MHXEHEPHOTO
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MPOSKTUPOBAHUS BEICOKOTEMITEPATYPHBIX AIEKTPOXUMHUECKUX SHEPTOYCTAHOBOK" TIO
HanpasyieHuto "TemnosHepreTuka', cneruanuzanus "IIeKTPOXUMUYECKasi U BOJOPOIHAS
snepreruka’ / I'. H. Bonomenko, H. B. Koposun, }0. A. CtaBHoB, Mock. sHepr. -1 (MOU TY).
— M. : U3parensckuii nom MOU, 2010. — 44 c. — ISBN 978-5383-00456-2.
http://elib.mpei.ru/elib/view.php?id=1486;

5. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kamsimosa B. K., Jlanckas W. W., MsacaukoBa
H. B., Ocuna M. A., Yapuc E. ., Smrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-¢ uz.,
crep.), U3marensctBo: "Jlanp", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949.

5.2 JIuueH3MoHHOoEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecneyeHue:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpam;

2. Windows / OnepanronHas cucrema cemeicTsa Linux;

3. Buneokondepenmnuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoHATbHBIE 0a3bl JIaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

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

6. HanmoHanbHas 3j1eKTpOHHas OudmoTeka - https://rusneb.ru/

7. Kypuaa Science - https://www.sciencemag.org/

8. Dnexrponnas oudmorexka MIOU (36 MIH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

10. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA U COLUAIBHOM 3aUTHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX NMPO(eccCHOHATBHBIX CTaHAapTOB MHHUCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HaAaNMMCEHOBaHHE
VYyeOHble ayAUTOPUH IS A-409, YueOHas rapTa co CKaMbeH, CTOJI IIPENOAABATENS, CTYII,
IPOBEJCHUS JIEKIIMOHHBIX aynurtopus Kad. JI0OCKa MeJIoBasi, MyJIbTUMEIUNHBIA TPOEKTOP,
3aHATHH U TEKYILLErO "Xud3" JKpaH
KOHTPOJISI
VYyeOHble ayIUTOPUH IS A-409, YueOnas rapTa co CKaMbeH, CTOJI IIPENoAaBaTes, CTyIl,
MIPOBEICHUS aynurtopus Kad. JI0OCKa MeJIoBasi, MyJIbTUMEIUNHBINA TPOEKTOD,
MIPAaKTUYECKUX 3aHATUH, "Xud9" JKpaH
KP u KII
YueOHbIC ayAUTOPUH IS A-409, YuebOnas rapTa co CKaMbe, CTOJI MPENoaaBaTes, CTyJ,
IIPOBEJICHUS aynuropus kag. JI0OCKa MEJIOBasi, MyJIbTUMEIUINHBINA TPOEKTOP,
MTPOMEKYTOUHON "Xn29" JKpaH
aTTecTaluu
[Tomemenus s A-413/3, pabodee MECTO COTPYTHUKA, CTOJI, CTYII,
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CaMOCTOSATEIILHON PabOThI

KomnberorepHsbrit
kiacce kad. "Xud39"

mkad, mkad A7 OACK b, CTOT MUChMEHHBIH,
KOMITBIOTEpHAS CETh C BBIXOJOM B MHTEpHET,
HOYTOYK, KOMIIBIOTEP MePCOHATbHBIN

ITomemntenus miis
KOHCYJbTUPOBaHUS

A-413/11, YueOnas
aynutopus kad.
"Xud3"

pabouee MeCTO COTpYAHHKA, CTOJ
npernoiaBaress, CTy, mkad, mkad ms
XpaHEHUsl UHBEHTAPs, CTOJ MUCbMEHHBIH,
JI0CKa MEJIOBast, JIA0OPATOPHBINA CTCHI,
KOMIIBIOTEP MEPCOHATBHBIN, TIPUHTED,
WHBEHTAPh YUCOHBIH
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BOI[OpOI[HaSI H SJICKTPOXUMHUYCCKAA SHCPICTUKA

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
DneKTpoHble moTeHuanbl. Jnektponutsl (KonTponbHas padoTa)
OnekTponu3 Bojbl. TommmBHbIe 31emMeHThl (KonTposibHast pabota)

KM-1
KM-2
KM-3
KM-4

Xpanenuue Bogopona (KorarponsHas padota)
O6unactu npuMeHeHus Boxopoaa (KontposbHas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexe KM- | KM- | KM- | KM-
Howep Paznen aucuummabl KM: L 2 3 4
paznena AT AER Henens 4 8 12 13
KM:
1 DNEKTPOIN3 BOJbI
1.1 DIIEKTPOJIN3 BOJIBI +
5 Hcnons30BaHre BOJOPOAA B TOTUIMBHBIX JIEMEHTAX.
Jpyrue cnoco6bl pOU3BOJCTBA BOJOPOIA.
21 Hcnons30BaHre BOJOPOA B TOTUIMBHBIX DJIEMEHTAX. +
' Jpyrue cnocoOsl POU3BOJICTBA BOJOPOIA.
3 TexHonoruu XpaHeHus: BOJopoaa
3.1 TexHomoruu XpaHeHus: BOJAOPOIa +
4 Hcnonp3oBanue Bogopoaa
4.1 Hcnonb3oBanue Bogopoaa +
Bec KM, %: | 25 25 25 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

BOI[OpOI[HaSI H SJICKTPOXUMHUYCCKAA SHCPICTUKA

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2

cobmroaenue rpaduka BoimoHeHus KP
KOHTpPOJIb KauecTBa opopmieHusst KP

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM-
Homep Pasnen kypcoBoro mpoekTa/KypcoBoit paboThl KM: 1 2
pasjena Henens 8 12
KM:
Pacuet Garapen 31€KTPOIM3HBIX AIEMEHTOB Pa3InYHON
1 MIPOU3BOIUTEIIEHOCTH HA OCHOBE IIEJIOYHBIX, TBEPAOIIOJIMMEPHBIX JTHOO + +
BBICOKOTEMIEPATYPHBIX AIEKTPOXUMUYECKUX TPYII.
OnTuMu3anus YKCIUTYaTallMOHHBIX M KOHCTPYKTUBHBIX ITAPAMETPOB, B
2 KauecTBe (PYHKIIMHM ONTUMH3AIUU BBIOPATh yIeIbHbIC 3aTPaThl HA + +
MIPOU3BOJICTBO BOJOPOJIA
Bec KM, %: | 50 50
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