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9. Llenn n 3apaum y4e6HON ANCLUMUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 68115 MCS:

obyyeHue ocHo8aM KOMIMbHOMePHO20 MOOesIupo8aHUsi c80LUCME OCHOBHbIX
KOMIMOHEHMOB8 3/1EKMPOXUMUYECKUX SIYEEK, 2allb8AHUYECKUX 3/1EMEHMO8, XUMUYECKUX
UCMOYHUKO8 MOKa, a makxXe 351eKmpoXUMUYECKUX poueccos 8 obbeme u Ha 2paHuue
pasodena ¢as.

3adayu y4yebHoU OuCyUMIUHbI:

damb MamemMamu4yecKoe ornucaHue 371eKmpoxXuMUYeCKUX cucmem rpeobpa3osaHusi
3Hepauu (2alb8aHUYECKUX 351IeMEHMOB8, akKyMyJiimopos8, MonueHbIX 3/IeMeHmos) u
3/1EKMPOIIU3EeP08, MeMOO08 PeweHUs ypasHeHUU, OrnucCkI8arOWUX 3[IEKMPOXUMUYECKUE
rpoueccel 8 0bbeme has U Ha MexXghasHbIX epaHuUyax 8 afieKmpoxXuMU4YecKux cucmemax ¢
y4emom ux KUHemu4ecKux 3akoHoMepHocmel u ceolicme 8xo0suwux 8 cocmaes cucmems|
KOMIMOHeHmMo8 (351eKkmpodos, 351eKmposiumos), 03HakoMums C rpozpaMmHbIM obecrieyeHuem,
1038015 WUM MOOEUPo8amb PasuyHbIE 3/1EKMPOXUMUYECKUE MPOUECCHI.

10. MecTo yyeb6HOM AncuunuHbI B cTpykType OOIT:

yacTb, ¢opmupyemas yyacTHMKaMu obOpasoBaTefibHbIX OTHOLWEHWX (BapuaTuBHas),

AuncuunniunHa no Bbl60py
(o6s13amenbHass  4Yacme Unu  4acmb, opmupyemas  y4acmHukamu
(8apuamusHasi) 6rioka b1, Kk komopol omHocumcs OucuurnauHa;

obpasosameribHbIX  OMHOWEHUU

NMpu ocBoeHuM AAHHOro Kypca obGy4arowunucs [ofkeH ymeTb AuddepeHumpoBatb U
MHTErpupoBaTb 3JieMeHTapHble (PYyHKUUK, 3HaTb cneuuarnbHble WHTerpanbl, OCHOBbI
nuHenMHon anrebpbl, AudcdepeHUNanbLHOrO WUCYUCIIEHUA, MOJNEKYNApHOU ¢uU3nkm,

¢husnyeckon XxmumMmmmn, ANEKTPOXNMnn
mpebosaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HasbikaM; OUCUUMUHbI, Orisi Komopbix OaHHas oucyunsuHa
sernsemcs npedwecmsyrowel (npu Heobxodumocmu))

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesnibHON

nporpamMmmbl (KOMneTeHLI,VISIMVI) n UHOANKaTopaMn UX OOCTUXKEeHUA:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MM
MK - | CnocobeH MK-1.1 | ObecneunBaeT cbop | 3HaTb: OCHOBHbIE NCTOYHUKN HAY4YHO-

1 npoBoanTb cbop, Hay4HOW, TEXHUYECKNX AaHHbIX, TpebyloLmxcs ans
cucTemaTmusauuio u TEXHUYECKOW U MOOENUPOBaHMWS NEKTPOXUMUYECKNX CUCTEM.
KpUTU4ECKNin naTeHTHOW YMeTb: oCyLLecTBNATbL MOCTAHOBKY
aHanus Hay4YHown, MHopMaumn, MaTeMaTU4YeCcKon 3aJa4n Ans onucaHusi
TEXHUYECKOW U Heobxogmmon ans ANEKTPOXNMUNYECKMX CUCTEM.
naTeHTHOWN pelleHna Bnapetb: cnocobamu noucka nHdopmavmu,
NHpopmaumu, nccnepoBaTenbCknx | HeobxoaMMOou Anst MOCTaHOBKM U peLleHus
Heobxogumon ons 3agav 3aa4y No MOAENUPOBAHUIO ANEKTPOXMMUYECKNX
peLueHuns cucTem
uccneposatensckn | MK-1.2 | CoctaBnser 3HaTb: OCHOBbI COCTaBEHUS aHANUTUYECKUX
X 3agay aHanuTu4eckumn 0630poB
XUMUYECKOM 0030p cobpaHHon YMeTb: UHTEpnpeTupoBaTtb 1 0606wWaTtb
HanpaBfEeHHOCTU Hay4HOM, cobpaHHyo nHopmauuio

TEXHUYECKON U BnapgeTb: cnocobamu aHanusa cobpaHHon
naTeHTHOW WHdopMaLnm
WHdopMaLumn no
Temartuke
nccnepoBaTenbCKor
0 NpoekTa
MK - | CnocobeH MK-2.1 | CoctaBnsieT o6wuin | 3HaTb: OCHOBbI NNAHUPOBAHUSA HaY4YHOO
2 nnaHnpoBaTb nnaH nccrnefoBaHusa | UccnegoBaHus
paboTty u BelGMpaTb W geTanbHble NNaHbl | YMeTb: UCNOMb30BaTh Ha NpakTuke npasuna
afekBaTHble OTAEeNbHbIX CTagun COCTaBMeHMs NnaHa nccrneaoBaHui
MeToAbl peLleHns Bnapetb: meTogamu getanusauumn nnaHa
Hay4HoO- nccrnegoBaHun




nccnepgosatenbckn | MK-2.2 | Boibupaet 3HaTb: MeToAbl UccregoBaHUa MexaHuama
X 3agad B obnactu 3KCnepuMeHTanbHbl | Npouecca B COOTBETCTBMM C NOCTaBIEHHOMN
aHannTU4ecKkon, € 1 pacyeTHo- nepeg HAMKU NPoGIeMON.
dumsnyeckon, TeopeTnyeckune YMeTb: pazpaboTtaTtb cxeMy pacyeTa u
HeopraHN4eckon, MeTOAbl peLLeHns NpPakTU4eCKN NPOBECTU €ro C UCMONb30BaHNEM
opraHn4eckom n NocTaBneHHOM aHanNUTUYECKNX NN YNCTIEHHbIX METOLOB
nonmMmepHom 3agayun, ucxoas us Brnagetb: cnocobamu uHTepnpeTauum
XUMUK UMEOLLINXCS NonyYeHHbIX pe3ynbTaToB.

MaTepuarnbHbIX 1

BPEMEHHbIX

pecypcoB

12. O6bemM AMcUMNNUHBbI B 3a4eTHbIX eauHuUax/yac. (s coomsemcmeuu ¢ y4ebHbIM aHoOM) —

2/72.

PopmMa NPOMEXYTOUHON aTTeCTaLMM (3ayem/sKk3amer) 3a4em

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpyooeMKoCTb
Bupg yyebHow paboTbl Bcero Mo cemecTtpam

4
AyOuTOpPHbIE 3aHATUSA 54 54
nekymm 18 18
B TOM YuUcne: npakTnyeckune 36 36
naboparopHble - -
CamocTosaTenbHas paborta 18 18
B TOM YMcne: KypcoBas pabota (npoekT) - -

dopma NPOMEXYTOYHOW aTTecTaumm 3a4em
Utoro: 72 72

13.1. CopepxaHue QUCLUNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena ONCUMMIINHBI C
CopgepxxaHve pasgena gUCLMNINHDI
OVCUMNIINHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK
1. Jlekuum
1.1 TeopeTnyeckme OCHOBbI MHOrocTagnmHoOCTb 3NEKTPOXMMNYECKOro npouecca.
MaTemMaTu4eckoro Jinmntnpyrowwasn ctagua. MatemaTtnyeckoe onncaHme
MOZEenMpoBaHus ANeKTpoxMMmnyeckux cuctem. fuddepeHumanbHblie
3ANEKTPOXUMUNYECKNX ypaBHEHUs HecTaLuMoHapHOro MmacconepeHoca.
npoueccos OuddpysnoHHasa kKnHeTuka. InekTpoxummyeckas
KnHeTuka. CMellaHHasa KUHeTHKa.

1.2 AHanuTnyeckme mMetoapl MHTerpanbHble npeobpasoBaHus. Metog Jlannaca.
MaTeMaTU4eCcKoro Meton Jlannaca-KapcoHa. [lpumeHeHne  meTOLOB
MOoOenupoBaHus WHTErpanbHOro npeobpasoBaHus K peLleHuio 3afdad | OMNeKTPOHHbIN
ANEKTPOXUMUNYECKNX HecTaLMOoHapHOro MacconepeHoca npu | yHmBepcuTeT
npoueccos ANEKTPOXNMUYECKMX npoueccax. | Blry.

MoTeHuunocTaTuveckmn pexum. ManbBaHoctatuyeckun | ObpasoBaTtenb
pexum.  [loTeHUuMOAMHAMUYECKMA  pexuM.  Y4eT | Hbli nopTan.
acpbdekToB NOBEPXHOCTHOM cerperauuu, | http://www.edu
LepoxoBaToCTM WM penakcauMm  HepaBHOBECHOW | .vsu.ru
BAKaHCMOHHOW  MOACUCTEMbI MPU  aHanNUTUYECKOM

peLleHnn AN y3nNOHHO-KMHE TUHECKMX 3agau.
Mcnonb3oBaHMe  KOMMbIOTEPHBbIX — MaTeMaTU4ecKux

nakeToB ans aHannTM4ecKoro peLleHus
ANEKTPOXMMUNYECKNX 3a4aM.

1.3 YucrneHHble MeToabl MeToq KOHeYHblX pasHocTen. MeTog KOHEYHbIX
MaTemMaTn4eCcKoro anemeHToB. KomnbloTepHas peanusaums lNpumeHeHve
MOOEenupoBaHus METOAOB MHTErpanbHOro npeobpasoBaHns K PEeLUEHUIO




ANEKTPOXNMUNYECKUX 3agad HecTaunoHapHOro MacconepeHoca npu

npoLeccoB 3MNEKTPOXUMUYECKUNX npotieccax.
XpoHoamnepomeTpus. XpoHonoTeHUoMeTpus.
BonbTamnepomeTpus. Wcnonb3oBaHue

KOMMbIOTEPHBIX ~ MaTreMaTUyeckmx  nakeToB AN
UMCIMIEHHOTO peLUEeHnst 3MNEeKTPOXMMUYECKUX 3ajau.
YyeT adhpekta  LIEpOXOBaATOCTU  MOBEPXHOCTMU
aneKkTpoaa npu YUCNEHHOM pelueHun anddy3noHHO-
KMHETUYECKNX 3a4aY.

2. MpakTunyeckune 3aHATUA

2.1 TeopeTnyeckme OCHOBbI CoctaBneHue cuctem gudpdpepeHumanbHbIX
MaTemMaTU4YecKoro YPaBHEHWI, OMUCHIBAIOLLNX SM1EKTPOXMMUYECKNE
MOZENMPOBaHusI cucTembl. XpoHOaMNepoMeTpus.

ANEKTPOXUMUNYECKMX XpoHonoTeHunomeTpus. BonbtamnepomeTtpus.
npoueccos CTauunoHapHbI U HECTALMOHAPHbIN PEXNM.
OudpysnoHHas knHeTuka. CMellaHHasi KUHeTrKa.

2.2 AHanuTuyeckne meToabl HectaunoHapHasa anddysms B NOTEHLMOCTAaTUYECKUX
MaTemMaTMU4ecKoro yCrnoBuax nonapusaumn. AHanuTu4eckoe pelueHune
MOAenMpoBaHus 3agayn.

ANEKTPOXUMUNYECKNX HectaunoHapHasa auddysns B ranbBaHOCTaTUYECKUX DNEKTDOHHbIA
npoLieccoB YCrOBUSAX nonapusaumn. AHanuMTU4eckoe peLleHune P
YHUBEpPCUTET
3agayn.
HecTtauunoHapHas o dysns B BrY.
O6pasoBaTtenb
NOTEHLUMOAMHAMNYECKUX  YCIIOBMSIX  MONSpM3aumu. °
HbIV MopTann.
AHanuTM4yeckoe pelleHne 3agadu. )
http://www.edu

2.3 YucrneHHble MeToabl MeTon YNCNEHHOTIO KOHEYHO-3MeMEHTHOrO |\ o\
MaTemMaTu4ecKoro mogenupoBaHus. MNMnatdopma COMSOL Multiphysics. | ©
MoLenupoBaHus BaszoBbii anroputM mogenuposaHus AU y3nMOHHO-
ANEKTPOXUMUNYECKNX KOHTPONMMPYEMOro NOTEHUUOCTAaTUYECKOro npoLecca B
npoLieccos COMSOL Multiphysics. Bazosebli anroputm

MoAenMpoBaHus AN y3nOHHO-KOHTPONNPYEMOro

ranbBaHoctatmyeckoro npouecca B COMSOL
Multiphysics. BbasoBbln anropyt™m MOAenMpoBaHUSA
A Y3NMOHHO-KOHTPOMPYEMOIO
noteHumMoamHammyeckoro npouecca B COMSOL
Multiphysics.

* 3anonHsemcs, ecriu omoernbHble pa3desibl OUCUUNIUHbI U3y4aromcs ¢ MOMOWbK OHnalH-Kypca. B KoroHke
lNpumeyaHue Heobxo0uMO yKaszame HasgaHue oHnaliH-Kypca unu QYMK. B Opyaux criyyasix 8 s4yelku cmassmcs
MPOYEPKU.

13.2. Tembl (pasaenbl) AUCUUNINNHBI U BUAbI 3aHATUN

Buabl 3aHsaTuin (4acos)

Ne HanmeHoBaHue TeMbl

CamocTosATenbHas
n/n (pasgena) oucumnnuHLb Jlekunn Mpaktnyeckue | JlabopaTopHble

paboTa Beero

TeopeTnyeckme OCHOBbI 6 6 - 6 18
MaTemMaTu4ecKoro

1 MoAenMpoBaHus
ANEKTPOXUMUNYECKMX
NpoLIECCOB

AHanutuyeckme metobl 6 15 - 6 27
MaTemMaTU4YecKoro

2 | MogenupoBaHus
ANEKTPOXUMUNYECKNX
npoLeccoB

YucneHHble meToabl 6 15 - 6 27
MaTemMaTMU4YecKoro

3 | mogenupoBaHus
ANEKTPOXUMUNYECKNX
npoLeccos

WNToro: 18 36 - 18 72




14. MeToanyeckue yKasaHuss AOnA O0Oy4YalLWMUXCA MO OCBOEHUKW AUCLMUNIIUHDI:
(pekomeHOauyuu obyydarouumcsi o 0C8O0EHUK OUCUUMNIUHbLI: yKasaHue Hauboriee CrOXHbIX pa3desios, paboma ¢
KOHcrekmamu fiekyud, rnpes3eHmauuoHHbIM MamepuarsomM, pekomeHdauuu rno 8bINMosIHEHUK Kypcosol pabomel, 1o
opeaHu3auyuu camocmosimernbHol pabomsi no ducyuniauHe u op.)

Paboma ¢ koHcnekmamu nekyud, npe3eHmayuoHHbIM Mamepuarsnom, qumepamypol, ykazaHHol e .15, peweHue
npakmu4eckux 3aday. [lodzomoska K npoMexymoyHoli ammecmauyuu. [Mpyu peanusaumm SUCUUMIIUHBI C
MCMNonb3oBaHWEM [AUCTAHLMOHHbIX 0BpasoBaTeflbHbIX TEXHOMOMMA WUCMOMb3YIOTCH WMHCTPYMEHTbI 3MEKTPOHHOM
MHpopMaunoHHO-obpasoBaTensHoOM cpeabl BIY «OnekTpoHHbin yHuBepcuteT BlIY» (https://edu.vsu.ru) wn/vnm
‘MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BuaeokoHdepeHumn (bigbluebutton, Zoom, Discord un gp.),
3NEKTPOHHas nNoyTa, MEeCCeHIXepPbl U COLICETMH.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpPCOB WHTEpPHEeT,

HeOGXOAMMbIX Ans oCBOeHUSA OUCUUNINUHbI (criucok niumepamypbl 0hopMIISemcs 8 coomasemcemasuu
¢ mpebosaHusamu 'OCT u ucrnonb3yemcs obwas ckeo3Has Hymepauyus 05151 cex 8Udo8 UCMOYHUKO8)

a) ocHOBHas nuTeparypa:

Ne n/n MCTOYHMK
Kosagepos O.A. MacconepeHoc u chazoobpasoBaHMe Npyu aHOOHOM CENIEKTUBHOM PacTBOPEHUN
1 romoreHHbIx cnnaeos / O.A. Kosagepos, A.B. BeegeHckun. — BopoHex : HayyHas kHura, 2014. —
288 c.

0) fononHUTenbHasa nuTeparypa:
Ne n/n McTOYHUK

2 OutkmH B.A. VIHTerpanbHble Npeobpa3oBaHus u ornepaumoHHoe ncumcnenne / B.A. OutkuH, A.l.
MpygHukoB. — M. : Hayka, 1974.— 542 c.
Bard A.J. Electrochemical methods : fundamentals and applications / A. J. Bard, L. R.
Faulkner. - Hoboken : John Wiley & Sons, 2001. - 833 p.
annarep P. MeTon, KOHEYHbIX 311EMEHTOB : OCHOBLI / P. Mannarep. — M. : Mup, 1984. — 428 c.
PoswnH J1.A. MeTop koHeuHbIX anemeHToB / J1.A. Po3nH // CopocoB-ckuin obpasoBaTeribHbIN
XypHan. — 2000. — Ne 4. — C. 120-127.
TpyxaH C.H. KomnbloTepHoe MmoaenupoBaHue npoLeccoB u aBrneHuin unsndeckon xmmmm / C.H.
TpyxaH, B.C. JepeBwmkoB. — HoBocnbupck : HHUT'Y, 2012. — 75 c.
Eropoe B.W. MNMpumeHeHne OBM ans pelwenust 3agad tennonposogHocTu / B.A. Eropos. — CI16 :
Chne ry UTMo, 2006. — 77 c.
Datta A. An introduction to modeling of transport processes : applications to biomedical systems
/ A. Datta, V. Rakesh. — Cambridge : Cambridge University Press, 2010. — 503 p.
BoaHeceHcknin A.C. KoMmnbloTepHble METOAbI B HAY4YHbIX uccnegosanmsax. Y. 2/ A.C.
BosHeceHckuin. — M. : MITY, 2010. — 107 c.
Mantoc 3. TeopeTnyeckne OCHOBbLI 3NEKTPOXMMUYECKOro aHanuaa. lNMonsiporpadus,
10 XPOHOBONbTaMNEPOMETPUS, XPOHOMOTEHLMOMETPUS, MeTo BpaLlatowerocs gucka / 3. antoc.
— M. : Mup, 1974 .— 552 c.
AracsiH IN.K. OCHOBbI 31eKTPOXUMMYECKMX METOA0B aHanmaa : (MoTEHLUMOMETPUYECKUI MeTOon) :
11 [yuebHoe nocobue] / MN.K. AracsH, E.P. Hukonaesa.— M. : 13g-Bo MockoBckoro yH-Ta, 1986.—
192 c.
JlonatuH B.A. TeopeTnyeckme OCHOBbI 3IEKTPOXMMUNYECKMX METOA0B aHanmaa : y4ebHoe

0| N | O |~ W

12 nocobue ansa crya. xum. cney. yH-t1oB / B.A. JlonatuH. — M. : Beicwag wkona, 1975. — 294 c.

13 Jllobues O.H. MaTtemaTndyeckoe MOAENMPOBAHMNE INEKTPOXUMUYECKMX CUCTEM : Y4ebHoe
nocobwue / O.H. Jliobnes. — Hoeouepkacck : HIMN, 1979. — 84 c.

14 Kowenb H.[l. MaTepunanbHbie npoLecchl B 9NeKTPOXMMUYECKNX annapaTtax: MogenuposaHue n

pacyet / H.[1. Kowenb. — Kues-[oHeuk : Buwa wkona, 1986.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHble pecypcbl UHTEPHET)™:

Ne n/n Pecypc
15 Hay4yHas anekTpoHHas 6ubnuorteka. — <http://www.elibrary.ru>
16 OneKTpoHHbIN yHMBepcuteT BI'Y. O6pasoBatenbHbii noptan. — <http://www.moodle.vsu.ru>

MHdpopmaumoHHas cuctema "EguHoe okHO JocTyna k obpa3oBaTenibHbIM pecypcam” . —

<http://window.edu.ru>

18 MHdopmaumnoHHas cuctema "YHuBepcutetckas omdnmoreka ONLINE" —
<http://biblioclub.ru>

19 OneKkTpoHHO-6nbnuoteyHas cuctema "Msgarenscteo "JlaHb" — <:http://e.lanbook.com>

20 OnekTpoHHasa 6ubnmoTeka BopoHEXCKOro rocygapCTBEHHOrO yHUBEpPCUTETA. —

<http://www.lib.vsu.ru>

21 OdmumanbHoe 3neKTpoHHoEe usganune Xnmmudeckoro dakyneteta MY B MiHtepHeT. -

17



https://edu.vsu.ru/
https://mooc.vsu.ru/

<http://www.chemnet.ru>
22 O6pasoBaTenbHbIn MaTeMaTU4EeCKM cauT Exponenta.ru. - <ww.exponenta.ru>

* BHavane ykasbigaromcsi Ob6C, ¢ komopbimu umeromcsi 0o2ogopa y BIY, zamem omkpbimbie 371€KMPOHHO-
obpasoeameribHble pecypchbl, oOHnaltH-Kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOauuu, nocobus, 3adayHuku, MemooOuyeckue yKalzaHusi Mo B8bINOSTHEHUK
rpakmu4eckux (KOHmMpPOosibHbIX), Kypcosbix pabom u dp.)

Ne n/n MCTOYHMK
KomnbloTepHOEe MoaenupoBaHne aeKTPOXMMUYECKUX NPOLECCOoB : y4ebHO-MeToanyeckoe
nocobwue : [onsa cTyd. MarncTpatypbl, 06y4. No HanpaeneHusm "dunsmyeckas xmmmusa"

23 "OnekTpoxumunsa"] / BopoHex. roc. yH-T .— BopoHex : HayyHas kHura, 2015. Y. 1:
Oundpy3noHHbIN koHTponb. XpoHoamnepomeTpusa / cocT.: O.A. Kosagepos, O.10. bskoHoBa.—
34 c.

KomnbloTepHoe moaenvpoBaHue aNekTpoOXMMUYECKMX NPoLeccoB : y4ebHo-MmeToanyeckoe
nocobue : [onsa cTyd. MmarucTpaTtypbl, 06yy. No HanpasneHusam "dusmyeckas xmmusa" 1

24 "OnekTpoxumunsa"] / BopoHex. roc. yH-T .— BopoHex : HayyHas kHura, 2015. Y. 2:
Oundpy3noHHbIN koHTponb. XpoHonoTeHunomeTpus / coct.: O.A. Kosagepos, E.A. Nonosa.—
31c.

KomnbloTepHOEe MogenupoBaHme aeKTPOXMMUYECKUX NPOLECCOoB : y4ebHO-meToanyeckoe
nocobwue : [onsa CTyd. MarncTpaTtypbl, 06y4. No HanpaeneHusam "dunsmyeckas xmmmusa" n

25 "OnekTpoxumus"] / BopoHex. roc. yH-T .— BopoHex : HayyHas kHura, 2015. Y. 3:
OunddysnoHHbIN koHTpornb. BonbTamnepomeTpus / cocTt.: O.A. Kosagepos, H0.U. Bobposa.—
30 c.

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOM
AVUCLUMMIINHBI, BKIMOYas AUCTaHUMOHHbIe obOpa3oBatenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHOe 06Gy4eHune):

Mpn peanusaumyv AUCUMMIMHBLI NPOBOASATCS PasNUYHble TUMbl NEKUWUA, NPaKTUYECKUE 3aHSATUS, KOHTPOIbHblE
paboTbl MO OCHOBHbIM pasgenamMm TeopeTUYecKoro MmaTepuana, pelleHMe MNpPaKTUYECcKNX 3agad B pexunve
KOHTaKTHOM W camocTosATeNnbHOM pabdoTbl. [Npu peanu3auumn y4ebHOM OUCUMNIIMHBI UCMONb3YIOTCS 3N1EMEHTDI
3MNEKTPOHHOro obydyeHMss K pasnuuHble [OUCTaHLUMOHHble OOpa3oBaTesibHble TEXHOMOorMM, Mo3BONALLME
obecneunBaTb onocpenoBaHHOE B3aUMOLEWCTBME (Ha pacCTOSHUKM) npenogaBaTesnien u obyyaroLmxcs, BKIovas
WHCTPYMEHTbI 3ITIEKTPOHHON WHOpMaUnoHHO-obpasoBaTenbHol cpeabl BIY «OneKkTpoHHbIN yHuBepcuTeT BIY»
(https://edu.vsu.ru) n/vnm “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne BebUHapoB, BUAEOKOH(EepeHLMIA (B TOM
yucrne ¢ npumeHeHuem cepsucos Zoom, Discord n ap.), B3aumMoaencTBue B COLCETSX, NOCPEACTBOM 3IIEKTPOHHON
NoYThbl, MECCEHKEPOB.

18. MaTepnanbHoO-TeXHU4YECKOe obecneyeHme QUCLUNIINHDI:

271 KoMnbtoTepHbIN kKnacc 12 KOMMNbOTEPOB, NPUHTEP, MPOEKTOP, HOYTOYK, MULIEH3MOHHOE NporpaMmMHOe
obecneyeHne Comsol Multiphysics, Mathematica

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsOooK OLEHKM OCBOeHWUst obyvarowmmucs yd4ebHoro matepuana onpegensietcs
coaepkaHneMm crneayoLwmx pasgenos AUCUMNINHGBIL

Ne HaumeHoBaHve

n/|_'| pasgena OUCUnnIIMHbBI
(Moayns)

TeopeTnyeckme OCHOBbI

MaTeMaTun4yeckoro

1. | mogenupoBaHus MK-1 MNK-1.1, NK-1.2 lNepeyeHb 3adaHuli 1

ANEKTPOXNMUNYECKUX

npoLeccoB

AHanutuyeckue MeToabl

MaTeMaTn4ecKkoro

2. | mogenupoBaHus MK-2 MK-2.1, NK-2.2 lNepeyeHb 3adaHuti 1

ANEKTPOXNMUYECKNX

npoLeccoB

3. | YucneHHble meToapl MnK-2 MNK-2.1, NK-2.2 lNepeyeHb 3adaHuli 1

MHavkaTtop(bl)
AOCTWDKEHUS OueHouHble cpeacTsa

KoMneTeHunn

KomneTeH
uusi(v)



https://edu.vsu.ru/
https://mooc.vsu.ru/

n/|_'|

HanmeHoBaHue
pasgena gQuCLUUMNInHLI
(moayns)

WHankaTop(bl)
[OCTUXEHUS OueHouYHbIE cpeacTBa

KoMneTeHumnn

KomneTeH
uusi(v)

MaTemaTn4ecKoro
MOZEenMpoBaHns
3MEKTPOXUMUNYECKUX
MpoL,eccos

M POMeEXYTO4YHaA aTTecTauna

dopma KOHTPOMSA — 3a4eT, KOHTpornbHasa paboTa Ilepeyeris sadatiud 2

20. TunoBble OUEHO4YHbIe cpeacTBa W MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl OLueHUBaHUA

20.1. TeKyWwMn KOHTPOSb yCneBaeMocTun

KOHTpOJ'Ib ycnesaemMoCT no AncuuniimHe ocyecTBrideTcd C NOMOLLbH CrneayrLmnx OUeHOYHbIX

cpencTs:
[pakmuko-opueHmMuposaHHble 3adaHusi

MepeyeHb 3adaHuli 1

Paccuntaiite  xpoHoamneporpaMmmbl  KaTOOHOMO  NOTeHUMocTaTuyeckoro  AndgysnoHHo-
KOHTPONMPYEMOro BOCCTAHOBMEHUSA OQHO3apsAHbIX MOHOB MeTanna M* n3 BogHoro pactesopa Ha
NMoCKOW uaeanbHO rnagkod noBepxHocTM M-amekTpoga Mpu  pasnUuHbIX  3HAYEHUNAX
AnpdysmoHHOro nepeHanpsbkeHns n. CoenanTe BbIBO4 O PONM NepeHanpsikeHuss B TOKOBOM
TpaH3WeHTe dNeKTpoocaxaeHns meTtanna.

Mcnonb3ysa cnpaBo4YHble JaHHble O KoadhduumeHTax ouddy3nm NOHOB PasfnYHbIX MeTannos B
BOAHOM pacTBOpe, paccyuMTante XpoHoamneporpamMMbl aHOLHOIO MOTEHLMOCTaTU4ECKOro
ANPPY3MOHHO-KOHTPONMPYEMOro PacTBOPEHUS 3TUX METansfoB C NMOCKOW mAaeanbHO rnagkou
NMOBEPXHOCTUN AreKkTpoaa.

Ucnonb3ya nutepaTtypHble OaHHble O KoadhduumeHTax TBepaodasHon Anddysum aToMoB B
OuHapHoM  romoreHHoM  A,B-cnnaBe, paccuuMTanTe  XpoHoamneporpamMmmbl  @HOAHOro
NOTEHLMOCTAaTUYECKOrO CENEKTUBHOrO pacTBOpeHus mMeTanna A u3 3Toro cnnasa npu pasHbIxX
nepeHanpsbkeHusax. lMpumuTe, 4TO MNOBEPXHOCTb MJIOCKOrO 3NeKTpoda SABMseTca uaearnbHO
rmagkoun, a nNpoLecc KoOHTponupyeTes TeepaodasHon anddysmnei.

Ncnonb3ya nutepaTypHble AaHHble 0 KoadhdumumeHTax andpdysnn MoHoB MeTasnna A B BOOHOM
pacTBope, a Takke TBepaodasHon auddysmm atomoB B GuHapHoM romoreHHom A,B-cnnase,
paccuMtanTe  XpoOHOaMmrneporpammbl  @HOAHOIMO  MOTEHUMOCTAaTUYECKOro  CEreKTUBHOrO
pacTBopeHus MeTanna A n3 9TOoro cnnaesa npu pasHblX nepeHanpsixkeHusax. lNMpumute, 4TO
NOBEPXHOCTb MIOCKOro 3anekTpoda SABNAeTCs uaeanbHO rrafkor, a Npouecc KOHTporupyeTtcs
anddysnen MOHOB B pacTBope.

Paccuntante XxpoHOnoTeHUMorpaMmbl W MepexogHble BpemMeHa [Ans npouecca KaToAHOro
ranbBaHoOCTaTU4YecKoro  ANdY3MOHHO-KOHTPONMPYEMOrO  BOCCTAHOBIEHUSI  OOHO3apsOHbIX
noHoB Metanna M* n3 BogHOro pacTtBopa Ha NIOCKOM uaeanbHO rnagkon nosepxHoctn M-
aneKkTpoAa Npu pasfnyHbIX 3HAYEHUsIX: @) NIIOTHOCTM TOKa ix; 6) 0OBbEeMHOW KOHLEeHTpauum
onddysaHTa co. lNpoaHanuanpynte 3aBUCUMOCTb AUPRPY3MOHHO-KMHETUYECKOro MNapamMeTpa
CaHpa itk OT i,

Mcnonb3ysa cnpaBo4vHble AaHHble O KodduumeHTax anddysnm MOHOB pasfinyHbIX MeTannoB B
BOAHOM pacTBoOpe, paccyuTanmTe XPOHOMOTEeHUMorpaMmmbl U napameTpbl Tz Af8 npouecca
aHOOHOro  ranbBaHOCTATUYEeCKOro  AMAPdY3MOHHO-KOHTPONMMPYEMOrO  pacTBOPEHUs  3Tux
MeTannoB C NSIOCKOM UaeanbHO rnagkon NoBEPXHOCTU anekTpoaa.

Mcnonb3ya nutepaTtypHble AaHHble O KoadhdbuumeHTax TBepaodasHon andpdysnm atomoB B
OGuHapHoM romoreHHom A,B-cnnaBe, paccuvMTanTe XpPOHOMOTEHLMOrpamMmMbl U NepexoaHble
BPeMeHa Ania rnpouecca aHOAHOro ranbBaHOCTATUYECKOrO CENEeKTUBHOIO pacTBOPEHUA MeTanna
A 1n3 3Toro cnnaea npu pasHbiX MNOTHOCTSX Toka. [MpMMKTE, YTO MOBEPXHOCTb MIIOCKOro
anekTpoga SABMASETCA wuaeanbHO [Nagkon, a npouecc KOHTponupyeTcs TBepaodasHoum
anddysven.

Paccuntaiite noTeHumoanHaMmMyeckne i,n-KpMBble U KOOPAMHATbLI BONbTaMNEePOMETPUYECKOrO
MakcumymMa Ans npouecca KaTtogHoro Anddy3MOHHO-KOHTPONMPYEMOro BOCCTAHOBMEHUS
O[HO3apsAdHbIX MOHOB MeTanna M u3 BOAHOro pacTBopa Ha MAOCKOW wuaeanbHO rnagkow



nosepxHocTM M-anekTpoda npu pasnUyHbIX 3HAYEHUSIX CKOPOCTU CKaHUPOBAHWA MNoTeHuuana.
MpoaHanuanpyiTe 3aBUCUMOCTb ivakc Y Mwake OT V2.

9. Wcnonb3ys cnpaBoyHble AaHHble 0 KoaddumumeHTax auddy3mm MOHOB PasfnyHbIX MeTansos B
BOAHOM  pacTBOpe, paccuvMTanTe  BOfbTamneporpaMmmbl  Ans  npouecca  aHOAHOro
NOTEHUMOONHAMUYECKOrO AU PY3NOHHO-KOHTPONMPYEMOrO PacTBOPEHUS 3TUX MeTansnoB C
NMOCKOW UaeanbHO rnagkon NOBEPXHOCTU anekTpoaa.

10. Ucnonb3ya nuTepaTypHble AaHHble O kKo3aduumeHTax TBepaodasHon auddysmm atomMoB B
OvHapHoM romoreHHoMm A,B-cnnaBe, paccuuTante BOSfbTaMneporpamMmmbl Afs  npouecca
AHOOHOro MOTEHUNOANHAMNYECKOTO CENeKTUBHOIO pacTBOpeHusa meTanna A n3 3Toro cnnasa
Mpy pasHbIX CKOPOCTHAX CKaHWPOBaHWS MoTeHumana. [MpumuTe, 4YTO MOBEPXHOCTb MIOCKOro
anekTpoga ABMASETCA wuaeanbHO [Nagkon, a npouecc KOHTponupyeTcs TBepaodasHoum

andpdysmnen.

OnuncaHve TexXHoNornM nNpoBeaeHus

B TeueHne cemecTpa oby4yatoLmincs NpocnyLMBaeT KypeC NeKLM 1 nocelaeT npakTuyeckme
3aHATMS, Ha KOTOPbIX peanuayrTcs:

- peLLeHne NPaKkTUKO-OPUEHTMPOBAHHbIE 3a4aHUS MO OCHOBHbLIM pa3fenam AUCLUMIUHDI,
ocopMneHune otyeTa 1 cobeceioBaHve No pe3yrnbTaTam peLleHns 3aaav;

- YCTHbI€ ONpPOChI MO OCHOBHLIM pa3genam AUCLMNIMHBI.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (MK LIKarnbl U KpUTEPUN OLIEHNBAHMS)
3apava pelueHa KOPPEKTHO.

20.2. NMpomexyTo4Hasa aTtTrecrauums

MpomexxyToyHas aTTecTauus No AUCUMNIINHE OCYLLECTBSIETCSI C MOMOLLbIO CrieayoLLmX
OLIEHOYHbIX CPEACTB:
KoHTponbHag paboTta

MepeyeHb 3adaHull 2

1. PaccuuTtante  XpoHoamneporpammbl  @aHOOQHOrO  MOTeHumocTaTnyeckoro  Anddy3noHHO-
KOHTpPONUpyemMoro pacTBopeHuss meTanna M ¢ nnockor uaeanbHO rnagkon MOBEPXHOCTH
anekTpoga ¢ obpasoBaHMeM OOHO3apsAHbIX MOHOB MeTanna M* npu pasnuyHbIX 3HaYEHUsIX
Anpdy3MoHHOro nepeHanpsbkeHns n. CaenanTte BbIBO4 O PONM NepeHanpsikKeHWss B TOKOBOM
TpaH3MeHTe aHOAHOro pacTBOpPEeHUs MmeTanna.

2. WNcnonb3yqa cnpaBoyHble faHHble 0 koadduumneHTax auddysmm MOHOB pPasfnyHbIX MeTansos B
BOAHOM pacTBOpe, paccyutTanTe XpoHoamneporpamMbl KaTOOHOMO MNOTEHUMOCTaTUYEeCKOro
AN PY3MOHHO-KOHTPONMPYEMOrO BOCCTAaHOBMNEHNS 3TUX MOHOB Ha NITOCKON MAearnbHO rnagkou
NMOBEPXHOCTU AreKTpoaa.

3. Paccuutainte XpoHOMOTeHUMOrpamMmbl W  MNapameTpbl T, ANA  npouecca  aHOOHOro
ranbBaHOCTATUYECKOro AN PY3MOHHO-KOHTPONMMPYEMOro pacTBopeHns meTtanna M ¢ nnockon
naeanbHO rragkon NOBEPXHOCTU dnekTpoda ¢ obpasoBaHMEM OOHO3apsOHbIX MOHOB MeTanna
M* npu pasnuyHbIX 3HAaYEHUSIX: a) NIIOTHOCTU TOKA ia; 6) 06bEMHON KOHUEeHTpaumm auddysaHTa
Co. MpoaHanuaunpyiTe 3aBMCUMOCTb NapameTpa t,''? oT Co,

4. Ncnonb3yda cnpaBoyHble JaHHble 0 KoadduuneHTax auddys3mm MOHOB pPasfnyHbIX MeTansnos B
BOAHOM pacTBOpe, paccynTanlTe XpOHOMOTEHLMOrpamMMbl W MNEpPEXodHble BpemeHa Aans
KaTo4HOro ranbBaHOCTaTMYEeCKOro AMddY3NOHHO-KOHTPONMPYEMOrO BOCCTAHOBIEHUSA 3TUX
MOHOB Ha NMOCKOM naeanbHO rMagkon NOBEPXHOCTU 3NEKTPoaa.

5. Paccuutante BOMbTamneporpaMmmel npouecca aHoOgHOro NOTEHUMOONHAMUYECKOrO
ANPPY3MOHHO-KOHTPONMPYEMOro pacTBOpeHns Metanna M ¢ nnockon wuaeanbHO rnagkou
NOBEPXHOCTU 3rekTpoAda ¢ obpasoBaHMeM OAHO3apsAHbIX MOHOB MeTanna M* npu pasnuyHbIX
3HaYEeHNAX CKOPOCTU CKaHMPOBaHUA noTeHumana. MNpoaHanuaupyinTe 3aBUCMMOCTb iz OT V'72,

6. Wcnonb3ysi cnpaBoYHble AaHHble 0 koaddurumeHTax guddysmm MOHOB Pa3fMYHbIX METasnsoB B
BOAHOM pacTBOpe, paccyntanTe BOfibTaMneporpaMmMbl U XapakTePUCTUYHbIE NapaMeTpbl ivawc U
Nmake ans KaTogHOro NOTEHUNOONHAMNYECKOTO ANPIPY3NOHHO-KOHTPONIMPYEMOro
BOCCTAHOBIIEHUSA 3TUX MOHOB Ha NFIOCKOW MaeanbHO rMaakon NOBEPXHOCTU anekTpoaa.



20.3. OueHo4HbIe cpeacTBa ANA AMarHOCTUYeCKOM paboThbl

Kog HasaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLmMn
MK - | CnocobeH MK-1.1 | ObecneunBaeT cbop | 3HaTb: OCHOBHbIE UCTOYHUKN HAYy4HO-

1 npoBoguTb cbop, Hay4HOM, TEXHUYECKUX AaHHbIX, TpebyoLlmxesa ans
cucTemaTmusauuio u TEXHUYECKOW U MOOENUPOBaHMWS NEKTPOXUMUYECKNX CUCTEM.
KpUTU4ECKNin naTeHTHOW YMeTb: OCyLLecTBNATbL MOCTAaHOBKY
aHanus Hay4YHown, MHopmMaumn, MaTemMaTU4YecKon 3aJa4m Ans onucaHusi
TEXHUYECKOW U Heobxogmmon ans 3MNEKTPOXMMUYECKNX CUCTEM.
naTeHTHOW peLleHna Brnagetb: cnocobamu nouncka nHdopmawmu,
nHdopmauumm, nuccregoBaTenbCkux | He06Xo4MMOW ANst NOCTAHOBKM U peLleHmns
Heobxogumon ons 3agad 3a4a4y No MOAENUPOBAHUIO ANEKTPOXMMUYECKNX
peLueHuns cucTem
uccneposatensckn | MK-1.2 | CoctaBnser 3HaTb: OCHOBbI COCTaBEHUS aHaNUTUYECKUX
X 3agau aHanuMTu4eckumn 0630poB
XUMUYECKOM 0630p cobpaHHon YMeTb: uHTepnpeTnpoBaTb 1 0606LWwaTh
HanpaBfieHHOCTU Hay4HOM, cobpaHHyo MHopMaLuIo

TEXHUYECKON U Brnagetb: cnocobamu aHanu3a cobpaHHom

naTeHTHOW MHdopMaLnm

MHdopMaLumn no

TemaTtuke

nccregoBaTenbCKor

0 npoekTa

MK - | CnocobeH MK-2.1 | CoctaBnsieT obwun | 3HaTb: OCHOBbI NNTAHUPOBAHUSA HAY4YHOTO
2 nnaHnpoBaTb nnaH nccrnefoBaHusa | UccnegoBaHus

paboTy n BelbMpaTb W geTanbHble NNaHbl | YMeTb: UCNOMb30BaTh Ha NpakTuke npasuna
afekBaTHble OTAEeNbHbIX CTagun COCTaBMeHWs NnaHa nccrneaoBaHui
MeToAbl peLleHns Bnapetb: meTogamu getanusauuun nnaHa
Hay4HO- nccnegoBaHum
nccnepoBatenbckn | MK-2.2 | Boibupaet 3HaTb: MeTodbl UCCNefoBaHNSA MexaHM3ma
X 3agay B obnactu 3KCMepuMMeHTanbHbl | NpoLecca B COOTBETCTBUM C NOCTaBMEHHON
aHannTU4eCcKon, € 1 pacyeTHo- nepeg HUMK Npobnemon.
msnyeckon, TeopeTnyeckme YMeTb: paspabotaTb Cxemy pacyeTta u
HeopraHM4ecKon, MeTOAbl peLleHns NpaKkTUYecKn NPOBECTU €ro C NCMOSTb30BaHNEM
OpraHM4yeckon n nocTaBneHHON aHaNUTUYEeCKUX NN YUCTIEHHBIX METOAOB
nonumepHom 3agayu, ncxogd u3 BnageTtb: cnocobamu nHtepnpeTaumnm
XUMUM nmerLLmnxcs Nony4yeHHbIX pe3ynbTaToB.

MaTepuanbHbIX 1

BPEMEHHbIX

pecypcoB
MK-1

1. YKaXuTe OCHOBHYI POCCUICKYD 0a3y HayyHOM MHdOopMauun Onsi Noucka HayvyHO-TEXHUYECKMX OAaHHbIX,

TpebyloLmXcs AN MOAENMPOBAHUSA 3IEKTPOXMMUYECKMX CUCTEM.

A.
b.
B.
r.

2. Tlo kakMM WCTOYHMKaAM npoBoaMTCHA 0030p nuTepaTypbl NpW MOCTAHOBKE 3ajayvM Mo MOAENUPOBaHUIO

eLIBRARY
Scopus

Web of Science
ScienceDirect

ANEKTPOXUMUNYECKNX I'IpOLI,eCCOB?

A.
B.
B.
r.

I". KoppekTHbl BCe BapyaHTbl OTBETOB

MoHorpadchun
CraTtbu
MNaTeHTsl

KoppeKTHbl BCce BapuaHTbl OTBETOB
3. UTo pomkeH BKMoYaTb 0030p UCTOUYHMKOB Hay4YHON, TEXHNYECKOW N NaTEHTHON MHdopMaumnm?
A. KpuTnyecknii aHanm3 oCHOBHbIX MAEN U TEHAEHUMIA Ans 060CHOBaHMS akTyanbHOCTU TEMbI UCCNE0BAHNS.
B. NepeuncnexHve untaT 3 pasnnyHbIX UCTOYHMKOB NIUTEpATyphI
B. KonupoBaHue Hanbonee nogxogsawmx no TeMe cratemn

4. ina yero cnyxaT NOUCKOBbIE CEPBUCHI?
A. XpaHeHus nudopmarmm

Mony4eHusa nHpopmaumm

YpaaneHus nHdopmauum

b.
B.




I". KoppekTHbl BCe BapmaHTbl OTBETOB
5. Kak ocbopmnsieTcst CIMCOK MCMONb30BaHHON NuTepaTypbl?
A. ToTlOCTY
Bb. Tonbko ¢ pa3spelueHus asTopa nydénmkauuu
B. Hert ctpornx Tpe6oBaHun
. HeTt npaBunbHOro oteeta
6. YkaxuTte 3apybexHyto 6a3y Hay4yHOW MHOpMauuu Ons Noucka Hay4yHO-TEXHWYECKMX AaHHbIX, Tpebyrowmxcs
ANa MoaenvMpoBaHns SNEKTPOXUMUYECKUX CUCTEM.
A. eLIBRARY
Bb. Scopus
B. lib.vsu.ru
I". KoppekTHbl Bce BapnaHTbl OTBETOB
7. Mpn MogennpoBaHUKM ANEKTPOXMMUYECKUX CUCTEM U MPOLLECCOB MOXHO MCMNOMb30BaTh
A. Tonbko aHanUTU4Yeckne MeToabl
B. AHanuTnyeckue n YMCneHHble MeToabl
B. Tonbko uncneHHble MeToapl
I". MogenvpoBaHue 3neKTPOXUMNYECKNX CUCTEM U NPOLIECCOB HEBO3MOXHO
8. KakoBo HasHayeHue nporpammbl Microsoft PowerPoint?
A. [Ons obecneyeHus npaBuibHOM paboTbl MpoLeccopa KomnbloTepa
b. [nga npoBegeHuns MynbTUMEOUNHBIX Npe3eHTaunin
B. [Onsa Habopa v pegakTMpoBaHus TekcTa
. [Onsa paboTtel ¢ Tabnuuamu 1 guarpaMmMmamm
9. B kakux cny4yasx, n ¢ Kakom uernbio co3garoTcs 6a3bl AaHHbIX?
A. Korga Heobxogumo oTcneguTb, NpOaHanM3nMpoBaTbh U XpaHUTb MHOPMaLUMIO 3a onpedesneHHbI Nepuog
BPEMEHU
b. [Ona ypo6ctea Habopa TekcTa
B. Korga Ha komnbloTepe HET CBOGOAHOM NaMsiTL
I". KoppekTHbl BCce BapmaHTbl OTBETOB
10. HarnggHas ¢opma npeactaBneHns uHopMauuu Mo pesynbTataMm MOAENUPOBaHUSA 3NEKTPOXUMUYECKMX
CUCTEM M NPOLLECCOB:
A. BocnomuHaHusa o npogenaHHon pabote
Bb. TllpeseHTauus
B. Ayauosanucb xoaa 3KcnepuMmeHTa
I". KoppekTHbl BCe BapmaHTbl OTBETOB
11. KakoBbl OCHOBHbIE 3Tarnbl CO30aHUS Hay4yHOW Npe3eHTauumn?
A. TlnaHupoBaHue, co3faHue 1 pefakTupoBaHue cnanoB, MOHTaX Npes3eHTaunu, peneTuumns BolCTYNMNeHUs ¢
npeseHTaumen
B. MoHTax npeseHTaunu, Bbibop noaxoasuero wabnoHa, NnaHMpoBaHNe NpeseHTaumm
B. PaspaboTtka gusaiHa, npoBepka u oTrnagka npeseHTaumm
I". HeT koppekTHOro oteeTa
12. MeTogoM MaTeMaTMyecKoro MoAeNUPOBaHUS MOXHO U3Y4NTb XapaKTepUCTUKU
A. TonbKo CTaLMOHaPHbIX ANEKTPOXMMMUYECKNX NPOLIECCOB
B. TonbKko HecTaLMOHaPHbIX ANEKTPOXUMMUYECKNX NPOLIECCOB
B. CTtaumoHapHbIX 1 HECTALMOHAPHbIX 3NEKTPOXMMUYECKNX NPOLLECCOB
I". BepHoro oTBeTa HeT
13. YKaxunTe KOMNbIOTEPHYIO NPOrpaMmy Ansg YUCAEHHOro MOAENUPOBAHNS SNEKTPOXUMMNYECKUX NPOLEeCCOoB
A. Comsol Multiphysics
b. MS Word
B. Maple
I". BepHoro oTBeTa HeT
14. YKaxunTe aHanMTU4eckui MeToa MaTeMaTuyeckoro MoaenupoBaHus aNeKTPOXMMUYECKNX NPOLLECCOB
A. MeTtopg Jlannaca-KapcoHa
B. MeToa KOHEYHbLIX 3fIEMEHTOB
B. MeToa HanmeHbLNX KBagpaToB
I". BepHoro oTBeTa HeT
15. YKaXXnTe YNCINEHHbIV METOA MaTeEMaTUYECKOro MOLENMPOBAHNS SMNEKTPOXMMNYECKUX NPOLLECCOB
A. MeTtopg Jlannaca-KapcoHa
B. MeToa KOHEYHbIX 3NIEMEHTOB
B. MeToa HanmeHbLINX KBagpaToB
I". BepHoro oTBeTa HET
OTKpbITbIE
Kputepumn oLeHmBaHus:
2 banna — ykasaH BEPHbIN OTBET;
0 6annoB — yka3aH HEBEpPHbI OTBET.



16. HeobxogmMmo cpenatb BbIBOA O POMW MNepeHanpsikeHnss B TOKOBOM TPaH3MEHTE aHOOHOro pacTBOPEHUs
mMeTanna. Kakon Tun dyHKUMOHaNbHOM 3aBUCMMOCTM CredyeT paccyMtaTb B XO4e MOAEenMpoBaHUs OaHHOro
npouecca?

CornacHo nuTepaTypHbIM AaHHbLIM, TOKOBbIA TPaH3WEHT — 3TO 3aBUCUMOCTb MMOTHOCTU TOKa MMM CUMbl TOKa OT
BpeMeHW, crnegoBaTternibHO, HeobxoaMMO CMOAenuMpoBaTb HecTauMOHapHbLIN MPOoLEecC aHOAHOIO pPacTBOPEHUS
MeTanna u nony4nTb XpoHoamneporpammy. OTBET: XpoOHOamMneporpamma

17. HeobxogMmo paccuntaTb XpOHOAMMEeporpaMMbl  KaTOOHOrO  MOTEHUMOCTaTMYeckoro  Anddy3nOHHO-
KOHTPONMPYEMOrOo BOCCT@HOBIIEHWUSI Pa3fiMYHbIX MOHOB Ha NIIOCKOW MAearnbHO rMafKov MOBEpPXHOCTU 3feKkTpoAa.
Kakne cnpaBoyHble gaHHble NOTpebyeTcs NCNonb30oBaTh NPU TAKOM MOLENUPOBAHUN?

[aHHble o koadhdurumeHTax andpdys3nm NoHoB.

18. Heobxogmmo cpenatb BbIBO4 O POMM MIIOTHOCTM TOKa B M3MEHEHWM MOTeHuMarna aHOOHOro pacTBOPEHWUS
mMeTanna. B kakom pexume crniegyeT NpoBeCcTM MOgeNUpoOBaHMe SAHHOMO 3NEKTPOXMMMNYECKOro npouecca?
lMpeononaraeTtcs 3agaBaThb NOCTOSHHOMN NAOTHOCTb TOKA, MO3TOMY PEXUM — raribBaHOCTaTUYECKUNA.

19. Mpn MoaenupoBaHUM 3NEKTPOXMMMUYECKOrO MNpoLecca YCTaHOBMEHO, YTO Ha KaTOAHOW MONspu3aLMOHHON
KPMBOW HENnoOBWXHOrO anekTpoda obHapyxeHa obrnacTb HE3aBMCUMOCTW NIOTHOCTM TOKa OT MepeHanpsXeHus,
npuyeM  BpalleHWe anekTpoda MpPMBOAMT K  POCTy NMAoTHocTM Toka. Kakas cragua  saBnsietcs
CKOpOCTbLONpPeAenstoLen B aNeKTPOXMMUYECKOM MpoLecce, NpoTekaLwem B AaHHOW cucteme?

OtBeT: anddysus

20. TpebyeTca cmopenupoBaTb MPOLLECC KaTOAHOrO ocaXAeHusi MeTanna B MOTEHUMOOUHAMUYECKOM pEXMME.
Kakon Tvn cpyHKUMOHANBHOM 3aBUCUMOCTM CniedyeT paccyntaTb B Xo4e MOAENMPOBaHNS faHHOro npouecca?
CornacHo nutepaTypHbIM AaHHbIM, MOTEHLMOANHAMUYECKUI PEeXMM npegnonaraetT M3MeHeHVe MNoTeHumnana Bo
BPEMEHW W pPErMCTpaLMIO NpU 3TOM CUIbl TOKA, B UTOre MONyvarT 3aBUCUMOCTb MSIOTHOCTU TOKa OT NMoTeHuuana,
TO eCcTb BonbTamneporpammy. OTBET: BONbTaMmneporpamma

Kntoun ans MK-1
5 6

Bonpocsbl 1 2 3 4 7 8 9
OtBeTbl A r A b A B b B A
Bonpocsbl 10 1 12 13 14 15 16 17 18
OTBeThHI b A B A A B XpOHOamneporpamma [aHHble o ranbBaHOCTaTUYECKUIA
KoadpuLmeHTax
Andbaysum
MOHOB
Bonpocsbl 19 20
OTBeTHI anddysus BONbTamneporpamma
MK-2

1. MogenvpoBaHne anekKTpOXMMUYECKUX MPOLLECCOB OCMOXHSAETCH TeM, YTO OHU ABMSOTCSH

A. TlpocTbimMu

B. MHoroctagnnHbiMm

B. [omMoreHHbIMK

. MopenvpoBaHue 3nekKTpOXUMUYECKUX NPoLLECCOB HEBO3MOXHO
2. [Ina MoaenupoBaHWS 3NEKTPOXMMWUYECKOro mnpoLecca, NUMUTUPYEMOro HecTauMoHapHbIM AN dY3NOHHBIM
MacconepeHocoM, UCMNOoMb3yeTcs

A. [OuddepeHumnansHoe ypaBHeHMe nepBoro 3akoHa duka

b. [OundpdepeHunansHoe ypaBHeHNE BTOPOro 3akoHa duka

B. YpasHeHue batnepa-®onbmepa

. KoppekTHbl BCce BapnaHTbl OTBETOB
3. OAna mMoaennpoBaHUSA 3MNEKTPOXMMUYECKOro npouecca, NUMUTUPYEMOro CTauMoOHapHbIM  ANGEOY3NOHHBIM
MacconepeHocoM, UCMonb3yeTcs

A.  [OuddepeHumanbHoe ypaBHEHNE NepBOro 3akoHa Puka

b. [OuddepeHunanbHoe ypaBHEHME BTOPOro 3akoHa Purka

B. YpasHeHune baTtnepa-®onbmepa

. KoppekTHbl BCe BapuaHTbl OTBETOB
4. NHTerpanbHble NpeobpasoBaHms UCNONb3YIOTCSA NPY MOAENUPOBAHUUN SM1IEKTPOXMMUYECKUX NPOLLECCOB

A. AHanutTnyeckumun metogammu

B. YucneHHbiMn meTogamm

B. MeToaom HaMMeHbLUNX KBaApaToB

I". KoppekTHbl BCce BapmaHTbl OTBETOB
5. Mpn MoZenvpoBaHuu Anpdy3aMOHHO-KOHTPONNPYEMOro ANEKTPOXMMUYECKOTO npotiecca B
NOTEHLMOCTaTUYECKOM peXnme rpaHUYHOE ycroBue npeanonaraeT NoCTOSAHCTBO

A. TloBepxHOCTHOM KOHLIeHTpauumm auddysaHTa

B. [loToka guddysaHTa Ha NOBEPXHOCTU anekTpoaa

B. [paHu4HOe ycnosue He 3agaeTcs B AaHHOM crnyyae

. Het npaBunbHoro otseta
6. Mpu MoAenMpoBaHum AN dy3MOHHO-KOHTPOMPYEMOrO ANEKTPOXNMUNYECKOTO npouecca B
ranbBaHOCTaTUYECKOM pPeXMMe rpaHu4yHoe yCnoBue npegnonaraet NOCTOAHCTBO




[MoBepxHOCTHOW KOHLeHTpauun auddysaHTta
MoToka andpcysaHTa Ha NOBEPXHOCTM ANEKTpoaa
'paHMYHOE ycnoBue He 3aJaeTcsa B JaHHOM cryyae
HeT npaBunbHOro otTeeTa
7. Mpn MoZenvpoBaHum AN y3nOoHHO-KOHTPONMPYEMOro ANEKTPOXMMUYECKOTO
NOTEHUMOAMHAMNYECKOM PEXUME FPaHNYHOE YCroBMe npeanonaraet NOCTOAHCTBO
A. T[loBepxHOCTHOWM KOHUEHTpauuun guddysaHTa
b. TloToka guddysaHTa Ha NOBEPXHOCTM AfeKTpoaa
B. [paHuyHOe ycnosue He 3agaeTcs B AaHHOM crnyvae
. HeTt npaBunbHOro oteeTta
8. Mpwu MoOenupoBaHum AN dPy3nMOHHO-KOHTPONMPYEMOTO 3NEKTPOXNMUNYECKOTO
ranbBaHOAUHAMUYECKOM pEeXMME rpaHMYHOe YCroBUe npeanonaraeT noCTostHCTBO
A. TloBEpXHOCTHOM KOHLEHTpaLmm auddy3aHTa
Bb. TMNoToka anddysaHTa Ha NOBEPXHOCTU AnekTpoaa
B. [paHuyHOe ycnosue He 3agaeTcs B AaHHOM crnyvae
. Het npaBunbHOro oteeta

amo >

npotecca

npouecca

B

B

9. MeTtogom Jlannaca-KapcoHa MOXHO MOMy4MTb TOYHOE pelleHne 3ajadv O HecTauuoHapHom Auddysum npu

KaToaHOM OocaXXAeHun meTtanna
A. Tonbko Ha ngeanbHoO rnagkom anekTpoae
Bb. Tonbko Ha WepoxoBaTOM 3neKkTpoae
B. [JaHHbI MeTOA HEe UCMONb3YyeTCsA NPU MOLENTMPOBAHMM 3MEKTPOXMMMUYECKMX NPOLECCOB
. Het npaBunbHOro oteeta

10. MeTOAOM KOHEYHbIX 31IEMEHTOB MOXHO MOMNYYWTb TOYHOE peLleHne 3a4aum O HecTaumoHapHom anddysum npu

KaTOOHOM OCaXAeHun meTtanna
A. Tonbko Ha naeanbHO rnagkoMm anekTpoae
Bb. Tonbko Ha WepoxoBaToOM 3NeKTpoae
B. Kak Ha ngeanbHoO rnagkoMm, Tak M Ha LWepoxoBaTOM 3feKkTpoae
. HeTt npaBunbHOro oreeta

11. KakoBbl OCHOBHbIE 3Tanbl MOAENMPOBaHNS ANeKTpoxummdeckoro npouecca B Comsol Multiphysics?

A. Cos3gaHue reoMeTpu4ecKkon moaenm
b. ®opmynupoBaHue HavanbHbIX U FPAHUYHbIX YCIOBUN
B. 3anyck pewartens
I". KoppekTHbl BCe BapmaHTbl OTBETOB
12. Qndbdy3MOHHO-KOHTPONMPYEMbIA NOTEHLMOCTAaTUYECKMIA NPOLIECC MOAEeNUpyeTcs
A. B ycnoBusix NOCTOSHCTBA MMAOTHOCTU TOKa
B. B ycrnoBusx NOCTOSHCTBA 3MNEKTPOAHOro noTeHumana
B. B ycrnoBusx ckaHMpoBaHUA MNNOTHOCTM ToKa
. B ycrnoBusx ckaHMpoBaHUSA 3NEeKTPOAHOro noTeHumnana
13. Onddy3nOHHO-KOHTPONMPYEMbIN ranbBaHOCTAaTUYECKUI NpoLEecc ModenupyeTcs
A. B ycnoBusix NOCTOSHCTBA MMAOTHOCTU TOKa
B. B ycnoBusx NOCTOSHCTBA 3MEKTPO4HOMo NoTeHumana
B. B ycnoBusix ckaHMpOBaHUA NAOTHOCTM TOKa
. B ycnoBusx ckaHMpOBaHUSA 3NEKTPOAHOro noTeHumnana
14. Qnddy3MOHHO-KOHTPOMMPYEMbI MOTEHLMOOUHAMUYECKUIA NPOLECC MoaenupyeTcs
A. B ycnoBusix NOCTOSIHCTBA NfIOTHOCTM TOKa
B. B ycrnoBusix NOCTOSHCTBA 3MEKTPOAHOMo NoTeHumana
B. B ycnoBusx ckaHMpoBaHUA MNAOTHOCTM ToKa
. B ycnoBusx ckaHMpOBaHUSA 3NEeKTPOAHOro noTeHumnana
15. Qnddy3MOHHO-KOHTPONMPYEMbIA ranbBaHOAMHAMUYECKUIA NpoLiecc MoaenupyeTca
A. B ycnoBusix NOCTOSHCTBA MMAIOTHOCTU TOKa
B. B ycrnoBusx NOCTOSHCTBA 3feKTPOAHOMo NoTeHumana
B. B ycrnoBusix ckaHMpoBaHUA MAOTHOCTM TOKa
. B ycrnoBusix ckaHNpOBaHUS 3NeKTPOAHOro noTeHumnana
OTKpbITbIE
Kputepun oueHnBaHums:
2 Banna — ykasaH BEPHbIN OTBET;
0 6annoB — yka3aH HEBEpPHbIN OTBET.

16. MNpeanoxute aHanUTUYECKNA MeTon AN pacveTa XPOHOMOTEHUMOrpaMmbl aHOOHOIO raribBaHOCTaTMYECKOro

ﬂ,l/l(b(by3l/IOHHO-KOHTpOJ'IMpyeMOFO pacTBOpeHnAa meTtanmna c NSIOCKOW ngeanbHO rnagkomn NOBEPXHOCTN 3NeKTpoaa.

OrtBeT: meTop Jlannaca nnn metoa Jlannaca-KapcoHna

17. Kakne aaHHble HeobxoauMbl Ans pac4yeTa XpoHonoTeHunorpamMmmbl npolecca aHoaHOro rajJibBaHOCTaTn4eCcKoro
CEeNneKkTnBHOIro pacrtBopeHunda MeTtarnna A n3 cnnaBa npn pasHbIX MIIOTHOCTAX TOKa NpuU yCrnoBuwu, 4YTO npouecc

KOHTponupyeTcs TBepaodasHon auddpysnen?



OtBeT: k0achdhuumneHT anddysmnm

18. Kakon napameTtp HeobxoaMmo BapbupoBaTb AM1S MornyyeHus 3asucumocTn Penpanca-lleBynka mopenbHoro
ANEKTPOXNMMYECKOrO npoLiecca?

OTBeT: CKOPOCTb CKAHMPOBAaHUSA NoTeHuMana

19. B kakmx koopauHaTax cregyeT nepectpavBaTb MOAENbHYI XpoHoamneporpamMmmy  Anddy3nOoHHO-
KOHTPONMMPYEMOTO 3NEKTPOXUMNYECKOIO npoLecca?

OtBeT: KoTTpenesblx, i-t-'/2

20. Kakon napameTp ABNAeTCS KpuTepuarnbHbIM B rafbBaHOCTAaTMYECKOM 3fEKTPOXMMUYECKOM mnpouecce,
KOHTponupyemom audpdysnein?

OTBeT: nepexogHoe Bpems

Kntoun gns MK-2
4 5

Bonpocsbl 1 2 3 6 7 8 9
OTBeThHI b b A A A b r r A
Bonpocsbl 10 1 12 13 14 15 16 17 18
OTBeThHI B r B A r B meTog KO3 PULMEHT CKOpPOCTb
INannaca anddysnm CcKkaHMpoBaHuWA
unm noteHuvana
MeToq
Jlannaca-
KapcoHa
Bonpocsbl 19 20
OTBeTbI KoTTpenessbix, nepexogHoe
i-t172 Bpems

MeToauyeckue maTepuansi, onpegensowme npoueaypbl OLeHUBaHUA 3HaHUN, YMEeHUIN, HaBbIKOB
1 (Mnu) onbiTa fEATENbHOCTU, XapaKTepPU3yroLWMX 3Tanbl popMUPOBaAHUA KOMNETEHLUN

OueHka 3HaHWA, YMEHWUIA 1N HaBbIKOB, XapakTepusyowasa atansl (hOpMMPOBaHNS KOMNETEHLUA B
paMKax U3y4YyeHus QUCUUMIMHBI OCYLLECTBIISETCS B XOA4E TEKYLLEN M MPOMEXYTOYHOM aTTeCcTauui.

Tekywaa atrectaums nNpPoOBOAUTCS B COOTBETCTBUM C [lonoxeHmem O Tekywen arrectauum
obyyalolmxca No  nporpaMmMaMm  BbiCllero  obpasoBaHus  BOpOHeXCKOro  rocygapCTBEHHOMO
yHuBepcuTeTa. Tekyllas aTTectaumsi NpoBoANTCS B oopmax: YCTHOro onpoca (MHAMBUAYyanbHbI onpoc,
dpoHTanbHas becena).

MpomexyToyHas aTTecTaums NPOBOAMTCA B COOTBETCTBUM C [MONOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm oby4daroLlmxcss no nporpaMmam Bbicliero obpasoBaHus. [lpomexxyTouHas artTectauus
OCYLLECTBNAETCS MO pe3yrbTataM KOHTPOSIbHOM paboTbl. MMpu yCnewHOM MNpPOXOXOEHUM TeKyLlen
aTTecTauMm 3a4yeT BbICTABNSETCA aBTOMaTtudeckn. B cnyyae, ecnu olyvarowmincs He crnpaBuricst C
3aaHUAMKN KOHTPOSbHbLIX paboT, OH Nony4YaeT 3a4aHusa M3 NepeyvHs ANsi NPOXOXKAEHMS NPOMEXYTOUYHOM
aTTecTauumn.

TpeboBaHUA K BbINOSIHEHUIO 3af@aHU: KOPPEKTHOE pelleHne 3agayun. OTBET OOIMKEH OTpaxaTb
CcNocobHOCTb OOyvatoLEerocsi NPUMEHATL 3HAHWSA U YMEHWSI, MOSNYYEHHbIE HA NEKUMSAX U NPaKTUYECKMX
3aHATUAX, YMeHMe paboTaTb C nuUTepaTypol M HaxoauTb HYXXHYK WHpopmauuio. B atom cnyyae
BbICTABIIAETCS OLiEHKA 3a4TEHO.

Mpu peanusauuy AUCUUNIIUHBI C MPUMEHEHMEM OUCTAHLUMOHHBLIX 06pa3oBaTeNbHbIX TEXHOOMIA OLIEHKM
3a 3a4eT MOXET ObITb BbiCTaBreHa Nno pesynbTaTaM Tekyllei aTTecTaumm oby4yatoLLerocs B CeMeCTpe.
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