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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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. I[TK-3 Cnocob6en k obecrnieueHno 6ecrepe0oitHOM paboThl, MPaBUILHOM SKCILUTYaTaIllud U
pa3paboTKe MEPONPUATUN IO COBEPIICHCTBOBAHUIO TEXHOJIOTUH TIPOU3BOJICTBA aBTOHOMHBIX
SHEPreTUYEeCKUX CUCTEM, YCTAHOBOK BOJIOPOJHOM, 3JIEKTPOXUMHUUECKON SJHEPTETUKU U UX
AJIEMEHTOB
N]I-1 OGocHOBBIBaET MOTPEOHOCTH B TEXHUUYECKOM U MaTEPHAIIBHOM 00CCIICYCHUH
OKCIUTyaTaI[ii aBTOHOMHBIX YHEPTeTUYECKIX CUCTEM, YCTAHOBOK BOJOPOIHOM,
INEKTPOXUMHUUYECKOM SHEPTeTUKU U UX IIEMEHTOB

2. IIK-4 CniocobeH Kk onpeieneHnto noTpeOHOCTH IPOU3BO/ICTBA B TOIUIMBHO-IHEPIE€TUUECKUX
pecypcax, 000CHOBaHHIO MEPONPUATHI IO FKOHOMHUHU SHEPTOPECYPCOB, pa3paboTKe HOPM UX
pacxoza, pacueTy nNoTpeOHOCTeN IPOM3BOACTBA ABTOHOMHBIX SHEPTreTUUECKUX CUCTEM, YCTAHOBOK
BOJIOPOJIHOM, 3JICKTPOXUMHUECKON SHEPIeTUKU U UX JIIEMEHTOB B SHEpPropecypcax
NJ1-2 Pa3zpabaTpiBaeT MEPOIIPHUATHS 110 SIHEPTO- U PECYPCOCOEPEKEHUIO 1JI11 AaBTOHOMHBIX
SHEPreTUYECKUX CUCTEM, YCTAHOBOK BOJOPOJHOM, 3IEKTPOXUMHUECKON IHEPTeTHUKHU U UX
JJIEMEHTOB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: ITucemenHas padora
1. Pacder 3aTpat 37€KTpOIHEPTUH B BBICOKOTEMIIEPATYPHBIX d1eKTponu3epax (KonrponbHas
paborta)
2. Pacyer noTpeOHOCTEN YCTAaHOBOK BOJOPOIHOM, 3JIEKTPOXUMHUUECKON SJHEPTETUKH B
sHepropecypcax (KontponbHas paboTa)
3. Pacuer TeriomaccoOOMEHHBIX MTPOLIECCOB B IEKTpoxuMHuueckux cucremax (KontpoiabHas
paborta)

®dopwma peanusaiuu: Y cTHas popma
1. TepmoanHaMuKa u TeruioBbie 3 (eKTsl B anekTpoxuMudeckux cuctemax (TectupoBanue)

BPC aucuuniauHbl

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPUATHI TEKYIIEro KOHTPOJS YCIHEBAeMOCTH IO

AUCHUILINHE:

KM-1 TepmoauHaMuKa U TerioBble 3P QPeKTsl B deKkTpoxumuueckux cucremax (TectupoBanue)

KM-2 Pacder TemioMmaccOOOMEHHBIX MTPOIECCOB B AIEKTPOXUMHUYECKUX cucTeMax (KoHTponbHas
paborta)

KM-3 Pacuer 3aTpaT 2JI€KTpOIHEPTHH B BEICOKOTEMIIEpATYPHBIX JekTponniepax (KonTpompHas
paborta)




KM-4 Pacuer notpeOHOCTEH YCTAaHOBOK BOJOPOIHOM, JIEKTPOXUMHUIECKON YHEPTETUKH B
sHepropecypcax (Konrponbnas pabota)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Beca KOHTpOIbHBIX MeponpusATUil, %

Munexc KM- | KM- | KM- | KM-

Pa3,I[CJ'I JUCHUITIIMHBI KM: 1 2 3 4

Cpoxk KM: 4 8 12 15

OCHOBHBIE TEPMHHBI, OIIPCACIICHUA U IIOHATUA TEPMOANHAMHUKN
SJICKTPOXUMHNYCCKUX CUCTCM

TCPMOANHAMHKA SJICKTPOXUMHUUYCCKUX CUCTEM +

TennomaccooOMEHHBIC MMPpOUECCChI B 3JICKTPOXUMHUYCCKUX CUCTEMAX

TennomaccooOMeHHBIE IMPOIECCChI B JICKTPOXUMHUYCCKUX CUCTCMAX +

Omnpenenenue BIUSHUS TEILIOMAacCOOOMEHHBIX MPOIECCOB Ha
NOTPEOHOCTH MPOU3BO/ICTBA BOAOPOA SJIEKTPOIU3OM BOJIbI B
TOTIMBHO-2HEPTeTUYECKUX pecypcax

BnusiHug TennomMaccooOMEHHBIX MTPOLIECCOB HAa OTPEOHOCTH B
TOIJIMBHO-3HEPIreTHYECKUX PECypcax

MeponpusiTust o 3HEPro- U PecypcocOepeKeHHIO ATl YCTAHOBOK
BOJIOPOJHOM, IIEKTPOXUMUYECKON IHEPTEeTUKHU

OHepro- U pecypcocOepexeHre 1151 yCTaHOBOK BOJOPOIHOIM,
AIEKTPOXUMHUYECKON YHEPTETUKHU

Bec KM: | 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-3 N-1nk-3 O6ocHOBBIBaeT | 3HaTh: KM-1 TepmoanaaMuka 1 TeIUIoBbIe 3P PEKTHI B JTEKTPOXUMHUYECKIX
OTPeOHOCTH B | UJI-1T1K-3 ciocoOmr cucremax (TectupoBanue)
TEXHUYECKOM U | pazpabotku, moaepuuzanun, | KM-2 Pacuer TemiomMaccoOOMEHHBIX MPOLIECCOB B DJIEKTPOXUMHUIECKUX
MaTepuaIbHOM MpaBWIbHOM 3Kcrutyatauun | cuctemax (KonrponwsHas pabota)
o0ecrieueHny 3KCIUlyaTaluu | 000pyA0BaHUs
ABTOHOMHBIX ANEKTPOXUMHUUYECKUX
HEPreTUUECKUX CUCTEM, | SHEPrOYCTaHOBOK U B
YCTaHOBOK BOJIOPOJHOM, | BOJAOPOIHON SHEPTETUKE
ANEKTPOXUMHYECKON YMeTs:

SHEPTCTUKU U UX IJICMCHTOB

N/I-11IK-3 onpenenarsb
BITUSTHUS
TEIIOMacCOOOMEHHBIX
MIPOIIECCOB Ha
9HEprodhPeKTUBHOCTH
TOTUTMBHBIX JICMEHTOB,
XUMHYECKUX UCTOYHUKOB
TOKa U dHEProcOepereHne
P MPOU3BOJICTBE BOAOPOIA
AIEKTPOJIA30M BOJIBI

I1K-4 U-2nk4  Pa3pabatsiBaeT
MEpOIPUATHS [0 SHEPro- M
pecypcocOepexeHro IS

3HaTh:
NJI-211K-4 meToabl
orpezeNneHus: TOTPEOHOCTH

KM-3 Pacuer 3aTpar 3JIEKTPO3HEPTUH B BHICOKOTEMIIEPATYPHBIX
anektponusepax (Kontponbnas padota)
KM-4 Pacuet notpebHOCTEN YCTAaHOBOK BOJAOPOAHOM, 2IEKTPOXUMUYECKOM

ABTOHOMHBIX AIEKTPOXUMHUECKHIX sHepreTuKy B sHEpropecypcax (KonrponpHas padota)
DHEPreTHUECKUX  CHUCTEM, | SHEPrOyCTaHOBOK B TOILIUBE,
YCTaHOBOK BOJIOPOJTHOM, | TIPOM3BOJICTBA




AIIEKTPOXUMUYECKON 3JIEKTPOJIM3HOTO BOJOPOAA B
SHEPreTUKH M UX DJIEMEHTOB | 3JIEKTPO3HEPTHH,
000CHOBaHHUS MEPOTIPUATUI
110 YMEHBIICHUIO pacxo/a
TOIJIBA B
ANEKTPOXUMHUYECKUX
HHEProyCTaHOBKAX M
AIIEKTPOIHEPTHH B
AJIEKTPOJIH3epax

YMersb:

N-2T1K-4 s dhexTuBHO
UCIIOJIb30BATh TOTUIMBHO-
SHEPreTUIECKUE PECYPCHI B
ANEKTPOXUMHYECKUX
HHEPrOyCTAaHOBKAX U B
BOJIOPOJHOM YHEPreTHUKE




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. TepmoannaMuka u TenioBbie 3PGeKThl B JJIeKTPOXUMHYECKHUX CHCTEMax

@opmbl peaqu3anuu: YcTHas popma

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 25

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MepomnpusTusi: Padora BBINONHSIETCS O BapHaHTaM
TECTa Ha MPAKTUYECKOM 3aHATHUH.

Kpartkoe conep:xanue 3aganus:
Pabota opueHTHpOoBaHa HA TPOBEPKY 3HAHUI B 00JIACTH TEPMOJIMHAMUKHU U TETIOBBIX
3¢ (HEKTOB B AIEKTPOXUMHUIECKIX CHCTEMAX

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3armaHupoBaHHBIC pPe3ysbTaThl 00ydeHus 1o | Bompockl/3aianus 1 IpOBEPKU
JICIUTUTAHE

3nate: WJI-1I1K-3 cnocoOwsl  pa3paboTkwy, 1.B oGpatumoii peakiuii 31€KTpOIn3a BOIbI
MOJICpHU3AIlUM, TPaBWIBHOW SKCIUTyaTalluu IPOM3BEICHUE TeMIIepaTyphbl Ha SHTPOIUIO
o0opynoBaHus JIEKTPOXUMHUYECKUX peakuuu TAS:
SHEProyCcTaHOBOK U B BOJIOPOJIHOM 1. GosbLIe HYIIA,
SHEpPreTUKe 2. MEHBIIIE HYIIA,

3. IpUMEPHO PaBHO HYIIO

Otser 1

2. KIIJ] Tepmudeckuii (TEpMOIMHAMUYECKHMN )
B 00paTUMOM SJIEKTPOXUMHUUECKOU PEaKIINH B
TD nokasbiBaerT:

1. 10JII0 TEHEPUPYEMOTO TeTlIa OT OOIIIei
SHEPTUH.

2. IOJII0 AJIEKTPOIHEPIUH.

3.KIIA TO

Ortser 3

3.B oOpaTtumoii 21IeKTPOXUMUIECKOH peaKITuii
3JIEKTPOJIN3a BOABI pousseacHue zFE
ITOKa3bIBACT

1. MakcuManbHy10 oTpedasieMyto
JJEKTPUYECKYIO MOIIIHOCTb,

2. MUHHUMAaJIbHYIO MOIIHOCTb,

3. MUHUMAJIBHYIO YIEIbHYIO 3JIEKTPUYECKYIO
paboty

Otser 3

4.B 00paTuMoii 3IeKTPOXUMUYECKON peaKIuii
B TO sHTANBNNS peakIuu MOKa3bIBAECT:

1. MUHMMAaJIBHBIN TEIIOBON AP PeKT

2. CyMMY DJIEKTPUYECKON pabOTHI U TEIIOTHI,
3. pa3HOCTb IEKTPOIHEPTUHU U TETIIOTHI
Otser 1

5.B Bopopoa-kucnopogaom T3 ¢
yBeanueHnem remneparypsl 9J1C




3amnaHupoBaHHbIE pe3ynabTaThl o0yueHus mo | Bompocsl/3aianus 4 mpoBEpKU
JTUCHUTIIINHE

1. yBenuuuBaercs,

2. yMEHbIIIaeTCs,

3. IpaKTUYECKH HE MEHSETCS

Otser 1

6.B oOpaTumoii peakiuit
BBICOKOTEMIIEPATYPHOTO JIEKTPOIU3a BOIBI
SHTAJIBIINA PEAKIIUU U3MEHSIETCS C
W3MEHEHUEM MapIUaIbHOTO JIABICHUS
BOJIOpOAA

1. yBenuuuBaercs

2. yMEHbIIAETCS

3. U3MeHseTCA HE3HAUUTEIIbHO

Otser 3

7.B 0OpaTUMOi1 SJIEKTPOXUMUYECKOIN peaKkIuit
3MEeKTpon3a Bojsl mpoussenenue zFETH, rie
ETH Tepmoneiitpanbhas 3/1C, noka3biBaert:
1. cyMMy MHHUMAIIbHBIX TOTPEOIIIEMBIX
AJIEKTPUYECKON MOIIIHOCTH M MOTOKA TETIa.
2. CyMMy MUHUMAJIbHBIX MOTPEOISIEMBIX
YIEIbHBIX JIEKTPUUECKON YHEPTUU U
TEIUIOTHI.

3. MUHUMAJIBHYIO YIEIbHYIO JIEKTPUUECKYIO
paborty.

Otser 2

8.B TD ynenpHOE KOJTMUYECTBO BBIACISIEMOTO
Tery1a pH MPOU3BOJICTBE | MOJIB BOJOpOaa
ONpeIEAETCs YypaBHEHUEM:

1. 2F(U - Etn),

2. 2F(EtH - U),

3. 2FU.

Otsger 1

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BEICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISI PEIICHUS 3a/1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yI0BIeTBOPUTENLHO" BBICTABIISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO




KM-2. PacyeT TemyioMacco0OMEHHBIX MPOLECCOB B JIEKTPOXMMUYECKUX CHCTEMAaX

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpoueaypa mpoBeleHHsi KOHTPOJbLHOr0 Meponpusitus: Pabora BbINONHsAETCS 1O Ouieram Ha
IIPAaKTUYECKOM 3aHATUU.

Kpartkoe cogep:xxanue 3aganus:
Pabora opueHnTHpOBaHa Ha MPOBEPKY 3HAHUI B 00JIACTH TEPMOJAMHAMUKH U TETUIOBBIX
3(()eKTOB B INEKTPOXUMUYECKUX CHUCTEMaX

KOHTpOJILHLIe BOI[pOCLI/3aI[aHI/Iﬂ:

3amnaHupOBaHHbIE pe3yJIbTaThI
00y4eHUs IO TUCHUILINHE

Bompocsi/3aganust 17151 IpoBEpKH

Ymers: UJI-111K-3 onpenensate BAUSHUS
TEIIOMAaCCOOOMEHHBIX ~ IPOILIECCOB  HA
3HeprodHPeKTUBHOCTD TOIUTUBHBIX
DJIEMEHTOB, XHMHYECKHX HCTOYHHKOB
TOKAa 51 JHEProcOepeIKCHHE npu
MIPOU3BOJICTBE BOJIOPOJA BJIEKTPOJIU30M
BOJIBI

1.Kaxoii 06beM kucnopoa V nepeHocutcs yepes
ANEKTPOXUMUUYECKYIO STUEUKY Ha OCHOBE TBEPAOTO
SIIEKTPOJIMTA TP IUIOTHOCTH TOKA | = 3 KA/M2,
IIPOXOJAIIETO Yepe3 IIEKTPOJHYIO TOBEPXHOCTD
BBICOKOTEMIIEPATYPHOTO KUCIOPOJHOTO HACOCa
IIOLIA/IbIO

0,2 M2 B TeueHHE BpeMEHH T = | yacy npu 4ucTo

MOHHOM NpoBoAUMOCTH. CKOJIBKO Teria
BbIAENIUTCS Npu HanpsbkeHuu U = 0,4 B?
Hanummre 351eKTpoiHbIE IPOLIECCH] U BBIPAXKEHHE
st onpenenenus DJC.

2.Kakoa D]JIC BBICOKOTEMITEPATYPHOTO
TBEPAOOKCUIHOTO TOILTUBHOTO 3JIEMEHTA, €CIIU
MOJISIpHasi 10J1s Fa30B B CMECH Ha BXO/JIE€ B aHOJHOE
npoctpancto H2 - 0,84, H20 — 0,12, octansHoe
npuMmecu. B karogHoe npocTpaHCTBO MOAaeTCs
Bo3ayXx. OOuiee nasnenue 3 atm. Temneparypa T =
1223 K. CrannaptHas 3JIC EO0 = 0,92 B. Kakoso
MUHUMAaJIbHOE KOJINYECTBO BBIIEISAEMOTO TEIIA B
pacuete Ha 1 moabs H2 BecTynuBiiero B peaxiuto?
3.Kak onpenenuts TenaoBoi 3¢ ekt XuMuIeckou
1 3JIEKTPOXUMUYECKON peaKiuii?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax. 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO




Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU IIPEUMYILIECTBEHHO HE BBIIOJIHEHO

KM-3. Pacuer 3aTpat 3JIEKTPOIHEPIruu B BICOKOTEMIIEPATYPHBIX JIEKTPOJIHM3epax

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJLHOro MeponpusaTus: Pabora BeIOMHSETCS MO OWieTaMm Ha
MPAKTUYECKOM 3aHATHUH.

Kparkoe cogepxxanue 3aganus:
Pabota opueHTHpoBaHa Ha IPOBEPKY 3HAHUI B 00JIACTH 3aTPAT AJIEKTPOIHEPTUU B
BBICOKOTEMIIEPATYPHBIX AIEKTPOJIU3EPAX

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arTaHupoBaHHBIE pe3ynabTaThl 00ydeHus | Bompocsl/3aganus s npoBepKu
110 JUCUUIUINHE

3uare: UJI-21IK-4 meroabl ompeseneHus 1.Kak onpenenuTh yaelbHbIE 3aTPaThl
NOTpeOHOCTH AIIEKTPOXUMHUYECKUX ANEKTPOIHEPTHH Ha IPOU3BOICTBO OJTHOTO
HHEProyCTAHOBOK B TOIUIMBE, IPOU3BOJICTBA HOPMAaJIbHOI'O METpa KyOMYECKOro BO10poja B
AIEKTPOIU3HOTO BOJIOpOAA B anekTponuszepe?

AIEKTPOIHEPIUH, 000CHOBaHUS 2.Hanummute Beipaxkenue jyist pacueta KIT/]
MEPONPUATHI MO YMEHBIICHUIO pacxoja anekTponuszepa. OOBACHUTE, OT YEro 3aBUCUT
TOILJINBA B INEKTPOXUMHUUYECKUX KaK10€ COCTaBJISIIOIIEE 3TOTO BhIPAKEHUS.
SHEProyCTaHOBKaxX W DIIEKTPOIHEPTUU B Kakue umerotcs mytu yBennuenus KI1J[?
AIIEKTPOJIU3Epax 3.Paccuuraiitre DJIC BbICOKOTEMIIEPATYPHOTO

TBEPAOOKCUIHOTO JJIEKTPOJIU3€Epa, ECIIH
MOJISIpHAs J10J1sI Ta30B B CMECH Ha BXOJIE B
KaTojHoe npoctpancTso H2 - 0,05, H20 - 0,95.
HaBnenue 5 at™M, temneparypa T = 1223 K.
Cranpapthas 9/J1C EO0 = 0,92 B. KakoBbl
MHUHUMAaJbHbIE SHEPIro3aTpaThl U KOJIUYECTBO
BBIJIEJISIEMOrO TEIUIA B pacyeTe Ha 1 Moib
norydyeHHoro H2?

Onucanue MIKAJbI OLlEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax. 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuiu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUIINM MMPECUMYIICCTBEHHO HE BBIIIOJITHEHO

KM-4. Pacyer norpedHOCTEll YCTAHOBOK BOJOPOAHOI, 3JIEKTPOXUMHYECKOM
IHEPreTHUKH B JHepropecypcax

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJLHOro MeponpusaTus: Pabora BeIOMHSETCS MO OWieTam Ha
MPAKTUYECKOM 3aHATHUH.

Kpatkoe cogep:xanue 3aganus:
Pabota opueHTHpOBaHa HA TPOBEPKY 3HAHUI B 00J1aCTH NOTPEOHOCTEH YCTAaHOBOK

BOJIOPOJHOM, IIEKTPOXUMUYECKON IHEPTETUKHU B IHEPropecypcax

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3yabTatel | Bompocsl/3aganus 11t IpoBepKU
00y4eHUs 10 JUCIUIIHHE

Ymers: WJ-2I1K-4 >ddexTuBHO 1.J17151 2IEKTPOXUMUYECKON CUCTEMBI:

HCIIOJIb30BaTh TOILIMUBHO- CO|ZrO2Y203|02 Hanummte ypaBHEHHUS IEKTPOIHBIX
SHEPreTUYECKUe pecypcbl B peakuii.C ucrnoib30BaHUEM TEPMOJIUHAMUYECKUX
3IIEKTPOXUMHUYECKUX ¢bynkuit paccunrtaiite crannaptayto AC npu T =

SHEProyCTAHOBKAX U B BOJOPOIHOM
SHEPreTHKE

1273 K. PaccuuTaiite Tepmonentpanpayo IC,
TEOPETUYECKYIO yIelbHYI0 Ha 1 M3 TorumBa

reaepupyemyro snekrposrepruto W (kB 1)/m3 u ee
MpaKkTUYecKoe 3HaueHus 1 HanpsokeHus TO U = 0,65
B u crenenn ucnons3oBanus Toruea y1 = 0,85.
2.Kakoit 00beMHBII pacxo/1 BOIOPO/ia HAI0 MOJIaTh B
aHOJTHOE MPOCTPAHCTBO BBICOKOTEMIIEPATYPHOTO
TBEPAOOKCUAHOTO T3, 4TOOBI INIOTHOCTH TOKA
cocraBisia 1 =3,0 KA/M2 yepe3 JIEKTPOIHYIO
MIOBEPXHOCTH IIomanso S = 1,5 M2 npu crenexnu
ucnoJib30Banus Tomnusa Y1 = 0,97 Hanumure
ypaBHEHMS JIEKTPOJHBIX PeaKLUi U TOKOOOPa3yOLIyI0
peaxuuio.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
11




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Hanumure ypaBHEHUs NapaieabHO IPOTEKAIOINX peaKluii IIpyU NapoBOil KOHBEPCUU METa-
Ha C YKa3aHHEM HX TeIIoBoro 3ddekra.

2. Hanumure cyMMapHY0 peaklMIo U AJIEKTPOAHBIE IIPOLIECCHI ISl BBICOKOTEMIIEPATYPHOIO
TBepAOOKcUAHOro TO mpH UCIOIB30BaHUM B KAYECTBE TOILIMBA OKcUAa yriepoaa. [Ipuse-nure
MHTETPAJIbHYIO 3aBUCUMOCTb cTaHAapTHOM sHTanbnuu peakuuu ArHOT ot temneparypsl T B
nuamnaszone 298 - 1273 K. Paccuunraiite ArHOT npu T = 1273 K, npeneOperast 3aBUCHMO-CThIO
TEIJIOEMKOCTH BEILIECTB YYACTHUKOB PEAKIIMK OT TEMIIEPATYPHI U CUUTAsI U3MEHEHHE
CTaHJAPTHOW TEIJIOEMKOCTH CUCTEMBI B X0/I€ peaKIuu nocTossHHoM, ArCOp =
const,paccuntaiite J]C TepMOHEHTPANBHYIO U YIEIHHOE TEIUIOBBIICIICHUE TTPU peakiuu |
MoJIb OKcHja yraepoja npu Hanpsbkenuu U = 0,65 B. Onpenenure yaenbHyo renepupye-
MYIO 3JIEKTpO3HEPru0 Wy .

3. Hanumure 31eKTpoIHbIE MPOLECCHI, IPOTEKAOIINE B BBICOKOTEMIIEPATYPHOM KHCIIOPOI-
HOM Hacoce. Paccunraiite npotuBo-2/1C Ha Bxoje u Bbixoje npu remmneparype 1200 K,
napuaibHOM JIaBJIEHUH KUCIIOPOJia B cMecH ¢ a30ToM Ha Bxojie 21 klla Ha Beixoae 16 xlla u
nosryueHHoro kuciopoaa 100 xIla. KakoBel ynenbHbie 3aTpaThl dsiekTpo3Heprun W(kBt
y)/mM3Ha nonydenue 1 M3 O2 npu Hanpsokxenuu 0,35 B?

IIpouenypa nposenenust
[TpoBoauTCs B yCTHOM (popMe 1o OuiieTaM B BUAE MOATOTOBKH U U3JI0KEHUS Pa3BEPHYTOIO OTBETA

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-1nk-3 OO0CcHOBBIBaeT MOTPEOHOCTH B TEXHUYECKOM H
MaTepraIbHOM 00€CIIeYeHUH IKCILTyaTallii ABTOHOMHBIX SHEPreTUYECKUX CUCTEM, YCTAaHOBOK
BOJOPOJHOM, DJIEKTPOXUMHUYECKON IHEPIETUKHU U UX DJIEMEHTOB

Bonpocsl, 3aganus
| . Hanmmmure cymMMapHyr0 peakIMIo U 3JIEKTPOAHBIE MPOLIECCHI ISl BBICOKOTEMIIEPATYPHOTO
TBEPOOKCUAHOT0AIEKTPOIIN3epa AMOKcHaa yriaepoaa. [IpuBeanre nHTerpanbHyro 3aBUCH-
MocCTb cTanaapTHoH sHTanbnuu peakuuu ArHOT ot temneparypeiTB nuanazone 298 - 1273 K.
2.Hanummute ypaBHEHUS MMapalieTbHO MPOTEKAIOIINX PEAKIMK MPU TapOBOM KOHBEPCHH
MeTaHa C yKa3aHHeM UX TeIIOBOro 3ddexra.
3.Hanummre 31eKTpoAHbIe MPOLIECCHI, MTPOTEKAIONINE B BBICOKOTEMIIEPATYPHOM KUCIOPOAHOM
Hacoce. Paccunraiite nporuBo-O/IC Ha Bxoze u Bbixoae npu temneparype 1200 K, napuu-
aJbHOM JIaBJICHUU KUCJIOpOJa B cMecH ¢ a30ToM Ha Bxoje 21 kIla na Beixozae 16 klla u no-
aydenHoro kuciopozaa 100 kITa. KakoBsl yaenbHbIe 3aTpaThl 31ekTpo3Hepruu W(kBT u)/M3Ha
nosnydenue 1 M3 O2 npu Hanpsikxenuu 0,35 B?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
| .Hanummure ypaBHEHUS TapOKUCIOPOAHON KOHBEPCHH METaHA C YKa3aHUEM UX TEIUIOBOTO

s dekra

OTBETHI:
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[IpuBecTu ypaBHEHUs MAPOKUCIOPOIHON KOHBEPCUU METaHA C YKA3aHHEM UX TEIJIOBOTO
s dexra
BepHnbrii oTBeT: YpaBHEHUS IS pacyeTa TEIUIOBOTO 3P deKTa mapoOKUCIOPOTHOMI
KOHBEPCHH METaHa
2. Hanummre cyMMapHYIO pEakIfio U JIEKTPOAHbIE MPOLECCHI I BEICOKOTEMIIEPATyPHOTO
TBEPAOOKCUIHOTO AJIEKTPOJIM3epa AuoKcuaa yriaeposaa. [IpuBeanre nuuTerpaibHyro
3aBUCUMOCTh CTaHapTHOM 3HTanbnuu peakuuu ArHOT ot tremneparyps! T B ntuanazone 298 -
1273 K. Paccumraiite ArHOT nipu T = 1273 K, npenebperas 3aBUCUMOCTBIO TETNIOEMKOCTH
BELIECTB OT TEMIIEPATYPhl U CUNTAs U3MEHEHUE CTaHJAPTHOM TEIJI0EMKOCTH CUCTEMBI B X0J1€
peakuu noctoaHHo, T.e. ArCOp = const,paccuntaiite 3{C TepMOHENTPaTIBLHYIO U YAEIBHOE
TEIJIOBBIIETICHUE TIPU MPOU3BOACTBE 1 Mosb OKcuaa yriepoja npu Hanpsbkenuun U = 1,9B.
Onpenenure yneiabHyr0 noTpedisemyto aekTposnepruo Wy, Hanuimure peakiuio cBura,
UCIIOJIb3YEMYIO JUISl MOJTYYEHHs] BOJOPOJIa U3 OKCHJIA yIiiepo/ia U MapoB BOJBI.
OTtBeTsI:
HanucaTths ypaBHEHMS 3JIEKTPOJHBIX pEAKLIUK B TBEPIOOKCUIHOM 3JeKTpoausépe. C
MpUMEHEHHEM 3aKkoHa ['ecca paccuuTarh TEIIOBOM 3 PeKT cyMMapHO# 2IIEKTPOXUMUIECKON
peakuuy B yKa3aHHOM Juana3zoHe temieparyp. Boeruncauts repmoneiitpansnyo JC.
Bepnpsiii otBet: Katon: 1/202 + 28 = O-2 Anoa: CO + 0O-2=CO2 + 28 CymmapHas
peaknusi: CO + % 02 = CO2 ArH®1273 = - 283,01 x/I>x/mMosb TepmoneiTpansHas IJC =
1,47 B ynensHOe TeruoBbiaenenue = 169,8 k/[x/monb

2. Komnerenuust/Muaukarop: M/1-2nk-4 PazpabateiBaeT MEpONPUSATHS IO SHEPTO- U
pecypcocOepeKeHUIO J1s1 aBTOHOMHBIX SHEPreTHYECKUX CUCTEM, YCTAaHOBOK BOJIOPOJIHOM,
ANEKTPOXUMHUYECKON SHEPTETUKHU U UX JIEMEHTOB

Bonpocel, 3a1anns

1. Hanummure ypaBHeHUs: NapOKUCIOPOIHON KOHBEPCUU METaHA C YKa3aHUEM UX TEIJIOBOTO

s dexra.

2.1ns BeicokoTeMiieparypHoro TOH2|ZrO2Y203|Bo3nyx HanumuTe ypaBHEHUS JIEKTPOIHBIX
peakuuii.C UCToNb30BaHUEM TEPMOIMHAMUYECKUX (YyHKIMHpAaccUUTaiiTe CTaHIapTHYIO
OCnpu T=1173 K.PaccunraiiTe MaKkCUMaJIbHO BO3MOKHYIO YJeJIbHYIO Ha 1 M3pacxogyeMoro
TOIIJIMBA FeHEepHpyeMyroaJieKTposHepruto W (kBT u)/m3 nee 3nauenuenpu Hanpspkenun TO U
=0,7 B.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1. 1nst BEICOKOTeMITepaTyprHoro TOH2|ZrO2Y203| Bo3ayx
HaIUIINATE yPaBHEHUS 3JIEKTPOJHBIX peakiuid. C NCI0JIb30BaHUEM TEPMOJINHAMUYECKUX
¢ynkuuii paccuuraiite crangaptayto 3/C npu T=1173 K. Paccuuraiite makcuMaibHO
BO3MOXKHYIO yJI€IbHYIO Ha | M3 pacXxoyeMoro TOIUIMBA T€HEPUPYEMYIO HIEKTPOIHEPIHIO
W(xBT 1)/M3 u ee 3Hauenue npu Hanpsoxenun TO U = 0,7 B.
OtBeTsI:
Hanucanue npoiieccoB 3J€KTPOJHBIX peaKlIUi B TOIJIUBHOM 3JIEMEHTE U 3HAHUE MPaBUIT
pacuera TepMoguHaMUYecKuX GyHKUMH 1 ctangaptHoro JJIC TommuBHOTO 3nementa C
nomo1nsto ypasHeHus: Heprera Beraucinuts 3/]C TO. C nomomnsro 3akoHa Papanes
BBIUNCIIUTD YAEIbHBIM pacXo] TOIUINBA.
Bepnsiit orBeT: Ha karoae nporekaer anexkrpoxumuueckas peakuus: O2 + 4 =20-2 Ha
anoze: 2H2 + 20-2=2H20 + 4& CymmapHnas peaxius: 2H2 + 02 =2H20(r) E11730 =
0,946 B Wyn= 1,554 kBt*u/m3.

II. Onucanue wikanvl oueHusanus

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PEIICHUM

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMkax "0a30Boro"
ypOoBHsI. BOJIBIIMHCTBO OTBETOB JIaHBI BEpHO. B yacTh MaTepualia ecTh HE3HAYUTEIILHBIC
HE/I0CTAaTKU

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHs. OCHOBHAsI 4acTh 3a/IaHUs BHIMIOJTHEHA BEPHO. Ha BOIIPOCHI YTIyOJICHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnonneHus 3Hanus: PaboTa He BHIIOTHEHA WM BBIITOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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