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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-4 CniocoGeH k onpeeseHuIo MoTpeOHOCTH TPOU3BOACTBA B TOTUIMBHO-IHEPT€THUECKUX
pecypcax, 000CHOBAHUIO MEPOTIPUSATHIA MO0 YKOHOMHH YHEPrOpecypcoB, pa3paboTKe HOPM HX
pacxoa, pacyeTy NoTpeOHOCTEH MPOU3BOICTBA ABTOHOMHBIX IHEPreTUUECKUX CUCTEM, YCTAHOBOK
BOJIOPOJHOM, 3JIEKTPOXUMHUUECKON IHEPIETUKHU U UX DJIEMEHTOB B SHEpropecypcax
NJI-1 JleMoHCTpUpPYET 3HAHUE HOPMATHUBOB IO SHEPTO- U PECYPCOCOEPEIKEHUIO AaBTOHOMHBIX
HHEPreTUUECKUX CHUCTEM, YCTAHOBOK BOJOPOIHOM, FIMEKTPOXUMHUYECKON SHEPTETUKU U UX
3JIEMEHTOB
NJ1-2 Pa3zpabaTpeiBaeT MEPOIIPHUATHS 110 SIHEPTO- U PECYPCOCOEPEKEHUIO 1J11 AaBTOHOMHBIX
SHEPreTUYEeCKUX CUCTEM, YCTAHOBOK BOJIOPOJIHOM, SJIEKTPOXUMUYECKON SIHEPTETUKH U UX
9JIEMEHTOB

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiu: BeicTymieHue (10Ki1amn)
1. [TogroroBka u 3amMTa HAYYHOTO JI0KJIa]a HA OCHOBE U3yYEHHUS HAYYHOU CTaTbH U3
BEYLIEro HAYYHOI'0 )KypHaJa Mo npodiemMe BOAOPOTHOM U JIEKTPOXUMUYECKON SHEPreTUKU

(Pedepar)

Dopma peanuzanuu: ITucemenHas padora
1. KoMIOHEHTBI TOTUIUBHBIX 3JIEMEHTOB C TBEPBIM IMOJUMEPHBIM JIEKTPOIUTOM. CTPYKTYypa
anekTpoaoB. (TecTupoBanue)
2. DNeKTpOXUMHUYECKHE MPOLIECChl Ha AekTpoaax. M3orepmsl ancopOuuu. (TectupoBanue)

®Dopma peanuzaruu: YctHas hopma
1. [Touck ucrounukoB no 6a3zam ganueix UaTEepHEeT-pecypcos (TectupoBanue)

BPC aucuunjavHbl

3 cemecTp

Beca KOHTpOIBHBIX MepOnpHsITHI, Y0

Wanekc KM- | KM- | KM- | KM-

Pa3gen nuciuIninHbl KM: 1 2 3 4

Cpok KM: 4 8 12 15

[ToBepxHOCTHBIE siBNIEHUS U afcopOims. Bunbr ancopommu. Teopus
u n3oTepMsl aacop6oimu. Teopus ancopbunu I11AB

[ToBepxHOCTHBIE siBNIEHUS U afcopOius. Bunbr agcopomuu. Teopust
u u3o0TepMsl aacop6oimu. Teopus ancopbunu I1AB

KOMITOHEHTHI TOIUIMBHBIX 3JIECMEHTOB C TBCPALIM IMOJIMMEPHBIM
SJICKTPOJIHUTOM. BHeKTpOHBI- KaTaJr3aTopbl U HOHHBIC IIPOBOAHUKH.
Mertoanl XapaKTCpu3aliuu U HUCIBITAaHUN




KoMITIOHEHTHI TOINIMBHBIX JIEMEHTOB C TBEPABIM ITOJIUMEPHBIM
SJICKTPOJIUTOM. 3JICKTpO,Z[I>I- KaTaJIM3aTOpPbl U HOHHBIC IPOBOAHUKHU.
MeTOI[BI XapakTepuzaiuu 1 HCIBITAaHUI

DHeprocucTemMa Ha BOJIOPO/I-BO3IYIIHBIX TOIJTUBHBIX 3JIEMEHTAX C
OTKPBITHIM KaTo10M. OCOOEHHOCTH pabOThI MPH MMYCKE U B IIUPOKOM
Jana3zoHe TeEMIEpATyp

DHeprocucremMa Ha BOJIOPOA-BO3AYIIHBIX TOIJIMBHBIX 3JIEMEHTaX C
OTKPBITBIM KaTo10M. OCOOCHHOCTH paOOTHI MPH ITYCKE U B IIUPOKOM
JIMaria3oHe TeMIlepaTyp

DHeprocucTeMa Ha BOAOPO/I-BO3AYIIHBIX TOIIMBHBIX JJIEMEHTAX.
Mertoap! onpeieneHus SHepreTn4eckoil 3 (HeKTHBHOCTH, METOIbI
PECYPCHBIX HCHBITaHUI. MeXIyHapoJHbIE U HAllMOHAJIbHBIC
CTaHapThl. JlOpOKHBIE KapThl Pa3BUTHS TEXHOJIOTHH.

DHeprocucTeMa Ha BOAOPO/I-BO3AYIIHBIX TOIJIMBHBIX JJIEMEHTAX.
Mertoap! onpeeneHust SHepreTn4eckoil 3 (HeKTHBHOCTH, METOIbI
PECYPCHBIX HCIBITaHUI. MeXIyHapOIHbIE U HAlMOHAJBbHBIC
CTaHapThl. JJOpOKHBIE KapThl PAa3BUTHS TEXHOJIOTHH

Bec KM:

25

25

25

25

$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[1K-4 U-1nks4  HemoHcTtpupyet | 3HaTh: DIEeKTPOXUMHUYECKHE TTPOLIECCH Ha ieKTpoaax. M3orepmel aacopOmm.
3HaHue HopmatuBoB 1o | UI-1TIK-4 meToabl (TectupoBanmue)
SHEPro- U | UCTIBITAHUMN HJIEMEHTOB KoMMOHEHTHI TOIUTMBHBIX 3JIEMEHTOB C TBEPBIM IMOJTUMEPHBIM
pecypcocOepexeHII0 3IEKTPOXUMHUUYECKUX anekTponutoM. CTpykTypa 31ekTpo1oB. (TectupoBanue)
ABTOHOMHBIX peoOpa3oBaTeNsIX YHEPTHH,
SHEPreTHYECKUX CUCTEM, | MEXAYHApOIHbIC U
YCTaHOBOK BOJIOPOJIHOM, | Poccuiickue cranaapTsl B
AIEKTPOXUMHUYECKOM o0JacTu yCTpONCTB

SHEPICTUKHU U UX DJICMCHTOB

BOJIOPOAHOU DHEPIE€THKH,
000CHOBaHHUS MEPOTIPUATUI
10 00€CTIeYeHHIO MITaTHBIX
YCIIOBUH SKCIUTyaTalluu
AIIEKTPOXMUMUYECKUX
YCTPOMICTB

YMers:

N-1TIK-4 s¢phexTuBHO
WCTIOIH30BATh METOIBI
UCTBITAaHUN 3JIEMEHTOB
AIEKTPOXUMUYECKHX
npeoOpaszoBareseit SHepruy,
MEXTyHapOIHbIE U
Poccuiickue cranmapTsl,
pa3zpabaThIBaTh
MEPOIPHUATHH 110
00€eCneUeHNI0 ITaTHBIX




YCJIOBHUM KCIUTyaTaluu
INEKTPOXUMHUYECKUX
YCTPOMCTB

I1K-4

U-2nk4  Pa3spabaTeiBaeT
MEpOTIPHUATHS 110 SHEPro- U
pecypcocOepekeHnuo s
ABTOHOMHBIX
JHEPreTUYECKUX  CHUCTEM,
YCTaHOBOK BOJIOPOJIHOM,
ANEKTPOXUMUICCKON
DHEPTETHKHU U UX DIIEMEHTOB

3HaTh:

N/-2T1K-4 ocHOBHBIE
MPOIIECCHI B
3IEKTPOXUMHUUECKUX
npeoOpaszoBaTeisax YHEPTun
Y UCTOYHHUKHU HHPOPMAITUU
1T OOHOBJIEHUSA
KOMIIETEHIIMI B 001aCTH
HCCIe0BaHUM U pa3paboTKu
ABTOHOMHBIX
SHEPTreTHUYECKUX CUCTEM U
HX DJIEMCHTOB

YMeTh:

N-2I1K-4 ananu3upoBath U
3¢ (HEeKTHBHO UCTIONB30BAThH
METOJBI MCTBITAHUH
9JIECMEHTOB
AIEKTPOXUMHUUECKHUX
00J1acTH UCCICAOBAHUM H
pa3pabOTKK aBTOHOMHBIX
SHEPTreTUUYECKUX CUCTEM U
HX DJIEMECHTOB

ITouck ncrounukoB 1o 6a3am aanHeIx MHTEepHET-pecypcoB (Tectuposanue)
IToaroroBka u 3aIuTa Hay4YHOrO JOKJIaa HA OCHOBE U3Y4YEHUS HAYUYHOU
CTaThU U3 BEYLIETr0 HAyYHOIO )KypHaJa 1o IpobiaemMe BOJIOPOTHON U
NIEKTPOXUMHUYECKOl 3HepreTuku (Pedepar)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JaekTpoxumMuiecKkne npoiueccbl Ha 3jekTpoaax. U3orepmsl agcopoumnu.

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTus: TecTupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MepomnpusTusi: Padora BBINONHSIETCS O BapHaHTaM

TECTa Ha MMPAKTUYCCKOM 3aHATHU

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

Pabota opueHTHpoBaHa HA TPOBEPKY 3HAHUI B 00JIACTH SIEKTPOXUMHUUECKHUX IPOIECCOB Ha

IEKTPOJAX

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: NJI-1T1K-4 METOJIBI
HUCIBITAHUI 3JIEMEHTOB
ANEKTPOXUMUYECKHUX

npeoOpa3zoBaTessax SHEPTHH,

MexayHapoausle u  Poccuiickue
CTaHJapThl B 00JacTU YCTPOWCTB
BOJIOPOJIHOM SHEPreTUKHU,
00OCHOBaHMSA MEPOIPUATUH 1O
00€eCre4YeHNI0 IUTaTHBIX YCIOBUHN
JKCILTyaTaluu
AIIEKTPOXUMHUYECKUX YCTPOMCTB

1.Ha3zoBuTe OCHOBHBIE MPU3HAKH (PU3HUECKON
azcopouu

a) o0paTUMOCTh

0) BaH-/Iep-BaIbCOBCKOE B3aUMO/ICHiCTBHE

B) DHEPTUsl B3aUMOJICHCTBUS asicopOara ¢ MOAJI0KKON
10-80 k/Ix/Mob

I') XUMHYECKOE B3aUMOIEHCTBUE MOJIEKYII

1) SHEPTUsl B3aUMOJAEHCTBUS aficopdarta ¢ MoI0KKOMI
20-120 x/]x/mMomn

T'). HEOOPaTUMOCTh

OtgerT: a

2.HazoBute nzorepmy adbcopbunu, Kotopasi He
YUUTBIBAE€T B3aUMOJICHCTBUE aJICOPOUPYIOIINXCS YACTHULL.
[IpuBeaute ypaBHEeHUE

a) Uzorepma Temkun

6) U3orepma Jlenrmropa

B) U30oTepma HlumnikoBckoro

r) U3otepma @pymkrHa

n) N3orepma [omnsiau

OtBert: 6

3.HazoBute 0CHOBHBIE MPU3HAKU XUMHUECKOMN
azcopOIuu (xeMocopOIrn)

a) o0paTUMOCTh

0) BaH-JIep-BaJIbCOBCKOE B3aUMO/IeHcTBUE

B) DHEPTHUS B3aUMOJICHCTBUS a/icopOaTa ¢ MOITI0KKOM
10-80 xIx/mMoib

T') XUMHYECKOE B3aUMOJICHCTBHE MOJICKYJT

1) PHEPTUsl B3aUMOJICHCTBUS aicopbarta ¢ Mo I0KKON
20-120 x/]x/mMomn

Otser: T

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnonerus 3Hanus: OLeHKa "X0opouIo" BEICTaBISETCs €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEHMYIIECTBEHHO BBITIOJHEHO

KM-2. KOMIIOHEHTBI TOIUIMBHBIX 3JIEMEHTOB € TBEPAbIM MOJMMEPHBIM 3JIEKTPOJIUTOM.

CTpyKTypa 3JIeKTPO/0B.

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOT0 MeponpusaTHs: TecTupoBaHue

Bec koutposbHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJbHOr0O Meponpusitusi: PaGora BBINMOIHSAETCS MO BapuUaHTaM

TECTAa HAa IPAKTUYICCKOM 3aHATHH

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

Pa6oTta OpPUCHTHPOBAHA HA ITPOBEPKY 3HAHUK B 00JIACTH KOMIIOHEHTOB TOILJIMBHBIX JIEMEHTOB
C TBEPAbIM MOJIUMCPHBIM 3JICKTPOJIMTOM

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

Ymers: UIA-1TIK-4 s¢ddexruBrO
MCIOJIb30BaTh METO/bl UCIBITAHUN
DIIEMEHTOB  AJIEKTPOXUMHUYECKUX
npeoOpaszoBareneit SHEPTUH,
MexayHapoausle u  Poccuiickue
CTaHJapTHl, pa3pabaTbIBaTh
MEPOTIPUATHI TI0 0OECTICUCHUIO
HITaTHBIX YCJOBUN 3KCILTyaTalluu
AIIEKTPOXUMUYECKHUX YCTPOUCTB

1.0npenenuTe MakCUMaIbHBIN TUaMETp OPUCTOTO
aekTpoga D makc. (MKM), €CiiM IEpPBBIH My3bIpb MIPH
MIPOJABIMBAHUM Yepe3 JEKTPO BObI MOSBUIICS MIPU
n30bITOYHOM AaBieHuu Bo3ayxa 0,1 Mlla

a) 29,1

0) 291

B) 2,91

r) 0,291

1) 0,03

OrtserT: B

2.0npenenute MaKCUMAaJIbHBIN T1aMeTp MOPUCTOTO
anekTpoga D makc. (MKM), €M EpPBBIH MMy3bIpb MPH
MPOJABIMBAHUU Yepe3 JEKTPO BObI MOSBUIICS MIPU
n30BITOYHOM J1aBleHUH Bo3nyxa 0,2 MIla

a) 29,1

0) 291

B) 2,91

r) 0,291

n) 1,45

OtseT: 11

3.0npenenuTe MaKCUMAIIbHBIN JUAMETP TOPUCTOTO
anekTpoaa D makc. (MKM), €CIIM IEPBBIN My3bIPb IPU
MIPOJABIMBAHUH Yepe3 3JEKTPO BObI MOSBUIICS MPU
M30BITOYHOM AaBiieHuHu Bo3ayxa 1 MIla

a) 29,1

6) 291




B) 2,91

r) 0,291

n) 1,45

Ortser: a

4.0npenenute MakKCUMaJIbHBIA JMaMeTp OPUCTOro
anekTpoaa D makc. (MKM), €ciii IEPBBIN Iy3bIpb IPU
IIPOJABIMBAHUM YEPE3 DIEKTPO BOJBI MOSBUIICS IIPU
n30BITOYHOM JaBlIeHHH Bo3ayxa 2 Mlla

a) 29,1

0) 14,5

B) 2,91

r) 0,291

) 1,45

Otser: 1

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

KM-3. [lonck ncTOYHUKOB 10 6a3aM 1aHHbIX UHTEpHeT-pecypcoB

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpOIBHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHUsi KOHTPOJIbHOIO MeponpusTusa: Pabora BhINONHsSETCS MO BapUaHTaM
TECTa Ha IPAKTUYECKOM 3aHATHU

Kparkoe cogep:xanue 3aiaHus:
PaboTa opueHTHpOBaHa Ha IPOBEPKY 3HAHUN B 00J1aCTH (PU3NKO-XUMHUYECKUX MTPOLIECCOB B
AIIEKTPOXUMHUYECKUX MPE0Opa30BaTeNsIX SHEPTUU MPUMEHUTENIBHO K TEXHOJIOTUAM
BOJIOPOJHOMN U 3JIEKTPOXUMHUYECKON IHEPTETUKH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3uare:  WJ-2IIK-4  ocHOBHbIE 1.C ucnonp3oBaHueM nopraia

MPOIIECCHl B DJIEKTPOXUMHUUYECKHUX http://www.sciencedirect.com HaliTH Hay4YHbIE paOOTHI
npeoOpa3oBaTesiix  JHEPTUU U 0 KIIF0YEBOMY CIIOBY: magnetron sputtering FC PEM
WCTOYHWKY  WHPOpMAIUU s CnenaTts mog00pPKyY U3 3-X CTaTeH M 1aTh aHAIN3
OOHOBIICHHSI ~ KOMIIETEHIM B UCTOJIb3yEeMBIX (PU3UKO-XUMHUYECKHX METO/I0B

obnactu UCCIeI0BaHUN u TIOJTYYCHHUS U HICCIIEIOBAHMUS B TOTUTMBHBIX 3JIEMEHTAX C
pa3paboTku aBTOHOMHBIX IPOTOHOOOMEHHON MeMOpaHOii

DHEPTeTHYECKUX CHCTEeM H HX 2.C ucnonbp30BaHUEM Moprajia




3JIEMEHTOB http://www.sciencedirect.com HaliTH HaydHbIE paOOTHI
o kirodeBomy cioBy: A fully spray-coated fuel cell
membrane electrode assembly

Cnenatb mog0OpKy U3 3-X cTaTeil U 1aTh aHAIIN3
WCIIOJIh3yEeMOT0 METO/Ia MOJTyYSHHS U MCCIICIOBAHUS B
JIEKTPOJIHM3epax

3.C ucnosib30BaHUEM MOpTaIa
http://www.sciencedirect.com HalTH Hay4IHBIE paOOTHI
10 KJIF0UeBOMY cJIOBY: ultrasonic spraying PEM FC
Cnenatb mog0OpKy U3 3-X cTaTeil U 1aTh aHAIIN3
HCIIONb3yeMoMy MeToay ultrasonic spraying PEM FC
MOJIYYEHUS DJICKTPOJIOB B TOIUTMBHBIX 3JIEMEHTAX C
MMPOTOHOOOMEHHOU MeMOpaHOit

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BEICTaBISETCS €CIN
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

KM-4. IloaroroBka u 3aIliuTa HAYYHOI'0 J0KJIA/1a HA OCHOBE U3y4YCHUsI HAYYHOM
CTATBM M3 BeAYLIero Hay4YHOro »KypHaJa 1o npodjaemMe BOAOPOAHOH M IEKTPOXHMHYECKOMH
JHEPreTHKH

®opmbl peanu3anuu: BeicTymienne (Jokuan)

Tun koHTpoabHOro Meponpusitus: Pedepar

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHusi KOHTPOJbHOrO Mepomnpusitusi: Pedepar BwimonHsiercs B (opme
JIOMAIITHETo 3a7aHusl. 3amuTa pedepara Ha IPAKTUUECKOM 3aHSATHH.

Kpartkoe cogep:xxanue 3aganus:
PaboTa opuenTHpOoBaHa Ha MPOBEPKY 3HAHHI B 00IACTH PEKUMOB PabOTHI JHEPTOCUCTEM HA

BOAOPOA-BO3AYIIHBIX TOIIJIMBHBIX 3JICMCHTAX

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

Ymers: UJI-211K-4 ananusupoBathb 1.Bb1Oparh Hay4dHYIO CTAThIO MO CHEUATBHOCTH

u  3h(EeKTUBHO  HUCIOJIB30BATH «BonopoiHas ¥ 3IEKTpOXUMUYECKask SHepreTuKay. s
METOJbl HUCIBITAHUN DJIEMEHTOB MCTOYHMKA HH(POPMALIUU HCIIONIB30BaTh BEAYIINE
AIIEKTPOXUMHUYECKUX o0nactu Hay4yHbI€ KYpHAJIbl HA aHTJIMHCKOM SI3bIKE, BEIOpaHHbIE
UCCIIEIOBAaHU U pa3paboTKu Ha rmopTaie Www.sciencedirect.com

ABTOHOMHBIX SHEPreTUYECKUX [o cnennansHOCTH «BOgOpoiHas U 3eKTpOXUMHUYECKast
CUCTEM U UX DJIEMEHTOB SHEPreTHKa» MOKHO PEKOMEHI0BATh CIIENYIOIINE
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http://www.sciencedirect.com/

HayYHBbIE )KypHAJIbl HA aHTJIUACKOM SI3BIKE.

1. International Journal of Hydrogen Energy

2. Journal of Power Sources

3. Electrochimica Acta

4. Electrochemistry Communications

2.HepeB€CTI/I CTaThIO, IIOHATH LCJIb CTaThbH, OIITMCAHHUC
HpO6J’I€MH C HUTUPYEMBIMH UCTOYHUKAMU,
UCTOJIb3yeMble METOJIMKHA U HHCTPYMEHTHI. Pazo0Oparscs
B IIOJIYUYCHHBIX PE3yJibTaTaX U BbIBOJAAX

3.13110xuTh N3y4eHHBIN MaTtepual B popme pedepara.
4.3amMTUTh U3YYCHHBIN MaTeprall Ha MPaKTUYECKOM
3aHsTHU B KPYT'y CTYJEHTOB I'PYIIIIbI U NIPENOaaBaTEIIs

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. KOMIIOHEHTBI 3JIEKTPOXUMHUECKUX YCTPOHCTB. ToruinBHbIE 351eMeHThl. loHHbIE TPOBOI-
HUKU. OCHOBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH TPUMEHEHHS.
2. Teopus aacopbumu. M3orepma Jlenrmropa.

IIpouenypa npoBenenust
[TpoBoauTCs B ycTHOM (hopme 10 OmiieTaM B BUE MOJATOTOBKH U U3JI0KEHUS pa3BEPHYTOTO OTBETA

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbH AN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuust/Muaukarop: NJI-1nk-4 JleMoHCTpUpyeT 3HaHHE HOPMATUBOB I10 SHEPTO- U
pecypcocOepeKEHUI0 aBTOHOMHBIX YHEPTCTHUECKUX CHCTEM, YCTAHOBOK BOJIOPOJTHOM,
3JIEKTPOXUMHYECKOU SHEPTETUKHU U UX 3JIEMEHTOB

Bonpocsl, 3aganus
1.Teopus agcopoumu. M3orepma Opelinpmxa.
2./loposkHas KapTa U TEXHHUUYECKHE LIEJIU B PA3BUTUU TEXHOJIOTUU TOIJIMBHBIX 3JIEMEHTOB.
Technical Plan — Fuel Cells DOE
3.Metoauka onpesesieHus: aKkTUBHOCTH 3JIEKTPOOB TOILIMBHBIX JIEMEHTOB B MOJIY3JIEMEHTE.
Karognble 1 aHOHBIE MOIAPU3ALUOHHBIE XapaKTEPUCTUKH
4.Meroauka onpeieleH!s aKTUBHON TOBEPXHOCTH 3JIEKTPOJOB B 3-3JIEKTPOIHON sTUEHKU U B
cocTaBe MEMOpaHO-3JIEKTPOIHOTO GJI0Ka
5.Metomsl uccneaoBaHus AeTpagaliu IeKTPoaHbIX MaTepranoB TO TIID u meTonbl
PECYPCHBIX UCIIBITAHUN
6.Metoabl onpenenenns konueHTpauuu [1AB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. KoMIOHEHTHI TOIUIMBHBIX AIEMEHTOB C TBEPABIM IOJTUMEPHBIM 3IEKTPOIUTOM. CTpyKTYypa
3NeKTpoAoB. Onpenenure MaKCUMaJIbHBIN JUaMeTp NOPUCTOro MeKkTpoga D makc. (MKM),
€CJIM NEPBBIN My3bIPh MPU MPOJABINBAHUU YEPE3 FIEKTPO BOJbI MOSIBUIICS MTPU U30BITOUHOM
nasneHuu Bozayxa 0,1 Mlla
OTBeTHI:
a) 29,1
0) 291
B) 2,91
r) 0,291
1) 0,03

Bepnslii otBeT: B) 2,91
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2. Komnerenuuss/Muauxarop: N/1-2k-4 PazpabaTbiBaeT MeponpusTHs 1O SHEPTO- U
pecypcocOepeKeHUIO )11 aBTOHOMHBIX HEPreTUYECKUX CHUCTEM, YCTAHOBOK BOJIOPOIHOM,
IIEKTPOXUMUYECKON SHEPTETUKU U UX JIEMEHTOB

Bomnpocel, 3axanus
1.Xonoauslit myck u ocooeHHoCcTH 3kcrutyaranuu T3 TIID npu HU3KUX TemmepaTypax
2.be3amemOpaHHbIe TOMIMBHBIE 3JIEMEHTHI C TBEPABIM OJTUMEPHBIM JIEKTPOIUTOM. MeTo bl
(bOpMUPOBAHUS U XaPAKTEPUCTUKHU
3.Teopus ancopoumu ITAB. ITpasuno [roxno-Tpayoe
4. Teopus ancop6uuu [TAB. M3oTtepma IlIumkoBckoro
5.Teopus ancopoumu. M3otepma @pymMKuHA.
6.Teopus ancopbuuu. M3orepma bBOT. Merox BOT onpenenenus ya. HOBEpXHOCTH
JUCIIEPCHBIX MAaTE€pPUAJIOB.
7.Teopus ancopouuu. M3orepma TemkuHa.
8.OHepreTuyeckas CUCTEMa Ha BOAOPO/I-BO3IYLIHBIX TOIUIMBHBIX AyieMeHTax TIID ¢
OTKPBITHIM KAaTOJIOM M C BHEIIIHUM OXJIaKeHHueM. [[puHIMIInanbHbIe CXeMbl 1 OCHOBHBIE
3JIEMEHTHI
9.TecroBast cTaHLIMs 17151 UCTIBITAHUS TOIUIMBHBIX 3JIEMEHTOB. [IpuHIIMNINanbHas cxema 1
METO/1bl UCTIBITAHUI
10.Teopus agcop6umu. M3orepma Jlenrmropa.
11.IToBepxHOCTHBIE IBIEHUS U aicopOusi. Buabl ancopOuuu. MeTosl pa3aeneHus
$u3nIeCKOil 1 XUMUYECKOH acopOIum.
12.Ananu3 padotsl TO mo BAX. MeToabl onpeieIeHUsT COCTABIISIONINX HAPSKCHUS
TOIUIMBHOT'O 3JIEMEHTA.
13.MexaHnu3M BOCCTaHOBIIEHUS Kucinopoaa Ha karoge TO TIID. Beibop karanuzaropa.
Mertoapl nccaea0BaHsl aKTUBHOCTH U OCHOBHBIE XapaKTEPUCTUKH.
14 Mexanu3m okuciieHus Bojopoaa Ha anoqe TO TIID. Beibop kaTanuzaTtopa. MeTo bl
MCCJICIOBAHMS aKTUBHOCTH U OCHOBHBIEC XapPaKTEPUCTHKHU.
15.lnarpaMmMa 3aBUCHUMOCTH yJI€TbHON YHEPTUU OT YAEIbHOW MOITHOCTH UCTOYHUKOB
MATAHUA JIETATEIBHBIX anmapaToB. TUITBI HCTOYHUKOB MUTAHUS, HX XapaKTEPUCTHKU U
0COOCHHOCTH MPUMEHEHHUSI.
16. ToruIMBHBIE SJIEMEHTHI C OTKPBITHIM KaTOJIOM M 3aKPBITBIM aHOI0M. [IpuHIIMnransHas
CXeMa, OCHOBHBIE 1eMeHThl. OCOOCHHOCTH MMPUMEHEHHSI B JIETATENBHBIX ammnapaTax.
17. Tunsl npoToHNIpOBOAAIINX MeMOpaH. MeMOpana «Nafion» MexaHu3M nepeHoca npoToHa.
CBoiicTBa, 0COOEHHOCTH HCIOJIH30BaHMS.
18.MeTopl uCCIeIOBaHMS M XapaKTEPUCTUKH HOHHBIX MPOBOJIHUKOB AJIEKTPOXUMUUYECKUX
YCTPOMCTB.
19.JIutwnii -uoHHBIE aKKYMYJISITOPBL. OCHOBHBIE XapaKTEPUCTHKU. Vcrionbp3yemMbie MaTepuabl,
yCIOBUS paOOTHI U chepbl MPUMEHEHHUS.
20.Tuns! TOMIUBHBIX 3J1eMeHTOB. OCOOEHHOCTH UX KOMIIOHEHTHOM 0a3bl, YCI0BUN pabOThl U
cdepbl IPUMEHEHUS.
21. KoMIOHEHTHI 3JIeKTPOXUMHUYECKIX YCTPOCTB. ToruMBHBIE d5ieMeHThl. loHHBIE
poBOAHUKU. OCHOBHBIE XapaKTEPUCTHKU U OCOOEHHOCTH IPUMEHEHHUSI.
22.Teopus ancop6uuu. M3orepma [onsguu.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Ha3zoBuTE OCHOBHBIE MPU3HAKU XUMHUECKOH aicopOuu (xeMocopOuun)
OtBeThI:
a) o0paTUMOCTh
0) BaH-JIep-BaJIbCOBCKOE B3auMO/IeicTBHE
B) DHEPIUsl B3auMOJIeHCTBUS aacopOaTa ¢ moanoxkon 10—80 k/Ix/mMonb
I') XMMHYECKOe B3aUMOJICHCTBUE MOJIEKYII
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1) SHEPTHUs B3aUMOJecTBHs aacopbara ¢ moioxkoit 20—120 k/x/mMons

BepHblil 0OTBET: XMMHUYECKOE B3aUMOIEHCTBUE MOJIEKYII
2.Ha3oBuTE OCHOBHBIC NMPU3HAKU (PU3UYECKON acOpOITU
OTBETHI:
a) o0paTUMOCTh
0) BaH-/1ep-BaJIbCOBCKOE B3aUMO/ICHCTBUE
B) DHEPTHUS B3aUMOJIEHCTBUA ancopOara ¢ moanoxkoi 10—80 kJ[k/Moiab
I') XUMHYECKOE B3aUMOJICHCTBHE MOJICKYJI
1) SHEPTHUsl B3aUMOJICUCTBUS aacopOaTa ¢ moioxkon 20—120 kJ>x/mMoab
') HEOOPAaTUMOCTb

Bepuslii oTBeT: a) 00paTuMoCTh

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

'

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHEeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B yacTu MaTepualia ecTh He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUS BBIIIOJHEHA BEPHO. HAa BOIPOCHI YIIIYOJIEHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OaIlbHO-PEHTHHIOBOM CHUCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIIAIOIINX.
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