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1. Kog 1 HauMeHoBaHMWe HanpaBneHusa nogarotoBku/cneumnansbHocTu: 04.05.01
dyHpameHTanbHasa U NpUKnagHaa XMuMus

2. Mpodunb nogrotoBku/cneumanusauuna: ®yHagameHTanbHas XuMns B
npodeccuoHanbLHOM obpa3oBaHUM

3. KBanudumkauusa BbinyckHuka: Xumuk. NMpenogaBatenb XumMuun

4. ®opma ob6y4eHus: OyHasn

5. Kachepgpa, oTBevarowasn 3a peanmsaumio gaucumnnumibl: 1004 cousnyeckomn xummmn
6. CoctaButenu nporpammbi: KozagepoB Oner AnekcaHapoBuY, A.X.H., AOLEHT

7. PexomeHpgoBaHa: HMC xumuyeckoro cakynbTteta ot 19.04.2022, npotokon Ne3

8. YuebHbIn roa: 2024/2025 CemecTp: 5



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyuriuHbl 61150 mcs:

0by4yeHuUe ocHo8aM KOMIMbIOMEPHO20 MOOEIUPO8aHUSs C80LUCM8 OCHOBHbIX
KOMIMOHEHMOB8 3/IEKMPOXUMUYECKUX SIHEEK, 2alb8aHUYECKUX 3/1IEMEHMO08, XUMUYECKUX
UCMOYHUKO8 MOKa, a makxe 351eKmpoXUMUYECKUX rpoueccos 8 obbeme u Ha epaHuue
pa3sdena ¢as.

3adayu y4yebHoU OuCUUMNIUHBI:

damb MamemMamu4ecKoe orucaHue 371IeKmMpoXUMUYECKUX cucmeM rpeobpa3oeaHusi
3Hepauu (2anlb8aHUYECKUX 3/IEMEHMO8, akKyMyisimopos, MOr/u8HbIX 3/1IEMEHMOo8) U
371EKMPOIIU3epo8, Memodo8 peweHUs ypasHeHUl, OnuChI8arOWUX 3/1EKMPOXUMUYECKUE
rpouecchkl 8 0b6beMe has u Ha MexghasHbIX epaHUUax 8 3/IEKMPOXUMUYECKUX cucmemMax ¢
y4emom ux KUHemMuU4YeCcKux 3aKkoHoMepHocmel u ceolicme 8xo0suwux 8 cocmaes cucmemb|
KOMMOHEHMO8 (371eKmpo008, 351IeKMpPOIUMO8), 03HaKOMUMb C fpo2pamMMHbIM obecreqyeHuUem,
M10380/15IOWUM MOOEuUpPo8amb pPasruyHble 3/1eEKMPOXUMUYECKUE MPOUECCHI.

10. MecTo y4yebHOM AncUMNIUHbLI B cTpyKType OOI:

yactb, ¢opmMupyemasi y4yacTHMKamMum obpa3oBaTesfibHbIX OTHOLWEHUW (BapuaTuBHas),
AucuunnuHa no BbIGopy

NMpun ocBoeHMM AaHHOro Kypca obyvawwunuca aormkeH ymetb aAudcepeHumpoBatb U
MHTErpupoBaTb 3NeMeHTapHble (YyHKUMKU, 3HATb cneuuanbHble MWHTerpanbl, OCHOBbI
NUHenHoOW anre6pbl, AuddepeHUNaANbLHOrO0 UCYUCIEHUSA, MONEKYNAPHOU (U3NKK,
¢husnyeckom XuMmnmn, INEeKTPOXNMUU

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AucuunnuHe/mMoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM

nporpaMmmbl (KOMNETEHLMSAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MK
MK - | CnocobGeH MK-1.1 | O6becneunBaet cbop | 3HaTb: OCHOBHbIE NCTOYHMKN HAYYHO-

1 npoBoAuTbL coop, Hay4HOMW, TEXHUYECKMX AaHHbIX, TpebyloLwmnxcsa ans
cucTemaTmusauuio u TEXHNYECKOM U MOAENNPOBaHUA 3NEKTPOXNUMUYECKUX CUCTEM.
KpUTMYECKUIA naTeHTHOW YMeTb: oCyLecTBNATL NOCTaHOBKY
aHanms3 Hay4Hown, UHdopmMaLum, MaTemMaTU4ecKon 3agayun ong onucaHus
TEXHUYECKOW 1 Heobxogmmon ans 3MNEKTPOXMMUYECKMNX CUCTEM.
naTteHTHon peLleHusd Bnapgetb: cnocobamu novcka nHgopmaymu,
nHdopmauum, nccriegoBaTenbCkuX | HEO6XO0AMMOWM AN NOCTAHOBKM U peLleHmns
Heobxoammon ans 3agay 3agay no MOAENMPOBaHMIO SMNEKTPOXUMUYECKNX
peLleHus cuctem
nccneposatenbckn | MK-1.2 | CoctaBnseT 3HaTb: OCHOBbI COCTaBMEHUS aHaNUTUYECKUX
X 3apa4 aHanUTU4YeCKUn 0630poB
XUMUNYECKOM 0630p cobpaHHom YMeTb: UHTEpPNpeTUpoBaTh 1 0606w aThb
HanpasrieHHOCTU Hay4HOM, cobpaHHyo nHopmaumio

TEXHNYECKOM U BnapeTtb: cnocobamu aHanm3a cobpaHHom
naTeHTHOW WHopmauunm
WHpopmaumm no
TemaTtuke
nccregoBaTenbCKor
0 MpoekTa
MK - | CnocobeH MK-2.1 | CoctaBnsieT obwun | 3HaTb: OCHOBbI NMIAHUPOBAHUSA HAY4YHOTO
2 nnaHmpoBsaTtb nnaH uccrnegoBaHus | nccregoBaHns
paboTy 1 BbIbMpaTb M getarnbHble nnaHbl | YMeTb: UCNoNb3oBaTh Ha NpakTUKe npasuna
agekBaTHble OTAENbHbIX CTaaun COCTaBleHus nraHa uccnegoBaHumn
MeToAbl peLleHns Bnagetb: MeTogamun getanusaumu nnaHa
Hay4Ho- uccnefoBaHun
nccnepoBatenbckn | MK-2.2 | Boibupaet 3HaTb: MeToabl UccrefoBaHUS MexaHn3ma
X 3apa4 B obnactu 3KCnepuvMeHTalnbHbl | NpoLecca B COOTBETCTBUM C MOCTaBEHHOMN




aHannTU4eCKoun, € 1 pacyeTHo- nepea HAMK NpoGreMon.
duramnyeckon, TeopeTnyeckue YMeTb: pazpaboTtaTb cxemy pacyeTa u
HeopraHn4eckon, MeTOAbl peLLeHns NPaKTU4EeCKM NPOBECTUN Ero C UCMOSb30BaHNEM
opraHn4eckomn n nocTaBneHHON aHanUTUYECKMUX UM YUCNEHHbIX METOOB
nonumepHom 3aja4un, ncxoaqa u3 Bnagetb: cnocobamu nHtepnpetauum
XUMUK MMERLLNXCH NoMny4YeHHbIX pe3ynbTaToB.

MaTepuanbHbIX 1

BPEMEHHbIX

pecypcoB

12. O6bemM gUcUUNNUHBbLI B 3a4eTHbIX eauHuuax/yac. — 2/72.

CDopma I'IpOMG)KYTO'-IHOVI aTtTecTauun savem

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam

4
AYOVUTOPHbIE 3aHATUSA 54 54
nekuum 18 18
B TOM 4Yucne: npakTnyeckme 36 36
nabopartopHble - -
CamoctosaTenbHas paborta 18 18
B TOM Ymncne: KypcoBas pabora (npoekr) - -

dopma NPOMEXYTOYHOW aTTecTaLmm 3a4yem
UToro: 72 72

13.1. CopepxaHue QUCLMUNIINHDI

n/n Peanusauus
pasgena
HanmeHoBaHue pasgena OUCLUMMNMNUHBI C
CopepxaHve pasgena aMcunnimHbl
OVCLUMMMNUHbI NOMOLLLbHO
OHITanH-Kypca,
QYMK
1. Jlekuum
11 TeopeTuyeckne OCHOBbI MHoroctTagnMnHOCTb 3NEKTPOXMMNYECKOro npoLiecca.
MaTemMaTU4YecKoro Jinmutnpyrowas ctagua. MatemaTtnyeckoe onvcaHme
MoenMpoBaHus ANeKTpoxmMMmmudeckux cuctem. uddepeHumanbHbole
ANEKTPOXMMUNYECKNX ypaBHEHWs HecTaLMoOHapHOro MacconepeHoca.
npoLeccos OnddysnoHHasa kKuHeTuka. AnekTpoxmmuyeckas
KnHeTunka. CMelllaHHas KUHeTUKa.

1.2 AHanuTuyeckne metoabl MHTerpanbHble npeobpasoBaHua. Metoa Jlannaca.
MaTeMaTU4eCcKoro Metog Jlannaca-KapcoHa. [lpumeHeHne  meTOLOB
MoenMpoBaHus MHTerpanbHOro npeobpas3oBaHMs K pelleHuto 3agad
3NEKTPOXUMUNYECKNX HecTauuoHapHOro MacconepeHoca npu .

OnNeKTPOHHbIN
npoLeccoB 3NEKTPOXUMUNYECKNX npoueccax.
. ~ | yHMBepcuTeT
MoTeHUMocTaTMyeckun pexmnm. ManbeBaHoCTaTUYECKUN By
pexum.  [loTeHuMOOMHAMUYECKUA  pexuM.  Ydet ’
o O6pasoBartenb
appexToB NOBEPXHOCTHON cerperaumm, | o nopTarn
LUIEpPOXOBATOCTM W penakcauuMm  HepaBHOBECHOW ) ’
. http://www.edu
BAKAHCWMOHHOW ~ MOACKCTEMbI  MPU  aHanuTUyeckom | - -
peLeHnn AN dHy3MOHHO-KUHETUYECKUX 3agavy. | -
Mcnonb3oBaHne  KOMMbIOTEPHLIX  MaTeMaTU4eCKnX
nakeToB ang aHanuMTU4ecKoro pelleHns
ANEKTPOXMMUNYECKNX 3aaav.
1.3 YucneHHble MeToabl MeTon KOHe4HblIXx pasHocTen. MeTog KOHEYHbIX

MaTeMaTU4eCcKoro anemeHToB. KomnbloTepHasa peanusauns lNpumeHeHne
MoAennpoBaHua METOO0B MHTErpanbHOro npeobpasoBaHns K peLleHunto
3NEKTPOXUMUNYECKNX 3agay  HecTauMOHapHOIO  MacconepeHoca  npwu
npoLeccoB 3MNEKTPOXUMUYECKMX npoueccax.

XpoHoamnepoMeTpus. XPOHOMNOTEHUMOMETPUS.




BonbTamnepomeTpus. Mcnonb3oBaHue
KOMMbIOTEPHBIX ~ MaTreMaTMyeckMx  MnakeToB AN
UYUCIIEHHOTO peLUeHUs 3MNEeKTPOXMMMUYECKUX 3ajad.
Yyer adhpekta  WEepOXoBaTOCTU  MOBEPXHOCTU
3NeKTpoAa npu YUCNEeHHOM pelueHun AnddYy3MOHHO-
KMHETMYECKNX 3aavy.

2. NpakTn4yeckne 3aHATUA

21 TeopeTunyeckne OCHOBBbI CoctaBneHue cuctem guddpepeHumanbHbiX
MaTemMaTn4ecKoro YypaBHEHWUI, ONMNCbIBAIOLLUX 3NIEKTPOXUMUYECKUE
MOoOenupoBaHus cucTemMbl. XpoHOaMnepomeTpusi.
3MNEKTPOXUMUYECKMX XpoHonoTeHumomeTpus. BonbTamnepomeTpus.
npoLeccoB CTrauuoHapHbI 1 HECTaAUMOHAPHBIN PEXMUM.

OnddysnoHHasa knHeTuka. CMellaHHas KMHeTuKa.

2.2 AHanuTnyeckme meToabl HectaunoHapHaa anddysnsa B NoTeHLMOCTaTUYECKNX
MaTeMaTn4ecKoro YyCNoOBUSAX nonsipusaumn. AHanuTU4eckoe pelleHune
MOAEeNMpoBaHus 3agaun.

ANEKTPOXUMUYECKNX HectaumnoHapHasa guddysns B ranbBaHOCTaTUYECKNX DNEKTDOHHbI
npoLeccos YCroBusix nonspmsaumi. AHanuTuyeckoe pelueHue P
yHMBEpCUTET
3agaum.
HecTtaunoHapHas anddysns B BIY.
y O6pasoBartenb
NOTEHLUMOAMHAMUNYECKUX  YCMOBUAX  MOMsipu3auuu. z
HbI nopTan.
AHanuTN4yeckoe pelleHve 3agaydn. .
http://www.edu
2.3 YuncrneHHble meToabl MeTog YUCINEHHOTO KOHEYHO-3M1EMEHTHOIO
. . .vsu.ru
MaTeMaTu4ecKoro mogenupoBanus. Nnatdopma COMSOL Multiphysics.
MoenMpoBaHus basoBbli anropntM MOAENMPOBaHUA AU EY3NOHHO-
3MNEKTPOXUMUYECKMX KOHTPONMPYEMOro MOTEHLMOCTAaTUYECKOrO Npouecca B
npoLeccos COMSOL Multiphysics. basoBbli anroputm
MoAenvpoBaHus AN dy3nOHHO-KOHTPONMPYEMOTO
ranbBaHoctaTudeckoro  npouecca B  COMSOL
Multiphysics. bBasoBbin anropytm MoOAenMPoOBaHNUS
A PY3NOHHO-KOHTPONMPYEMOTO
noteHumMognHammyeckoro npouecca B COMSOL
Multiphysics.

13.2. Tembl (pasaenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Bugpl 3aHaTUR (YacoB)
JlabopaTop |CamocTodATenbHas
Hble paboTta

Ne HanmeHoBaHue TeMbI

n/n (pasgena) oucumnimHel Jlekuuu MpakTuyeckme Bcero

TeopeTnyeckme OCHOBbI 6 6 - 6 18
MaremaTuU4ecKoro

1 | mopgenupoBaHus
3NEKTPOXNUMUYECKMX
npoLieccos

AHanunTtunyeckme metoabl 6 15 - 6 27
MaTemMaTU4ecKkoro

2 | MmogenupoBaHus
ANEKTPOXUMUNYECKNX
npoLeccoB

YncneHHble MeTobl 6 15 - 6 27
MaTemMaTU4ecKkoro

3 | mogenupoBaHus
ANEKTPOXUMMNYECKNX
npoueccoB

Ntoro: 18 36 - 18 72

14. MeToan4yeckune ykasaHmMAa Ans ooy4aroWmnxXca No 0OCBOEHNIO ANCLUNIIUHDI:

Paboma ¢ koHcnekmamu nekyud, npe3eHmauyuoHHbIM Mamepuarnom, lumepamypod, yka3aHHou 6 .15, peweHue
npakmuyeckux 3ada4y. [lodzomoeka K rnpomexymoyHolu ammecmauyuu. [pyn peanusaumm AOWCUUNMNHBI C
NCMNonb30BaHWEM [AUCTAHLMOHHBIX OOpas3oBaTeNbHbIX TEXHOMOMMIA WUCMONb3YITCA WMHCTPYMEHTbI 3MEKTPOHHOMN
WHpopMaLnoHHO-0bpasoBaTensHOM cpeabl BIY «OnekTpoHHbI yHuBepcuteT BIY» (https://edu.vsu.ru) wn/vinm



https://edu.vsu.ru/

‘MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BuaeokoHdpepeHuumn (bigbluebutton, Zoom, Discord n gp.),
AMEKTPOHHANA No4vTa, MecceHaXxepbl U CoLCEeTH.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUNIIUHDbI

a) 0OCHOBHas nuTeparypa:

Ne n/n MCcTOYHNK
Kosagepos O.A. MacconepeHoc n haszoobpasoBaHMe nNpyM aHOAHOM CENEKTUBHOM pacTBOPEHNN
1 romoreHHbix cnnaeos / O.A. Kosagepos, A.B. BeegeHckuin. — BopoHex : HayyHas kHura, 2014. —
288 c.

6) gononHuTenNbHasa nNuTeparypa:
Ne n/n NcToYHmK

> OutknH B.A. ViHTerpanbHblie npeobpasoBaHus 1 onepauunoHHoe ncumcnexme / B.A. QutkuH, A.T.
MpyaHukoB. — 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.
Mannarep P. MeTon, KOHEYHbIX 3N1IEMEHTOB : ocHoBbI / P. Mannarep. — M. : Mup, 1984. — 428 c.
PosuH J1.A. MeTog koHe4HbIx anemeHToB / J1.A. Po3uH // CopocoB-ckuin obpasoBaTenbHbIn
XypHan. — 2000. — Ne 4. — C. 120-127.
TpyxaHn C.H. KomnbloTepHOe MogennpoBaHue npoLeccoB 1 aBneHnn doumsmdeckon xumum / C.H.
TpyxaH, B.C. fepeswmkoB. — HoBocubupck : HHAI'Y, 2012. — 75 c.
Eropos B.W. Npumenenne OBM gnsa peweHuns 3agay tennonposogHoctu / B.W. 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.
Bo3sHeceHckuin A.C. KoMnbloTepHble MeTopbl B HayyHbIX nccrnegoBanusx. Y. 2 / A.C.
BosHeceHckuit. — M. : MITY, 2010. — 107 c.
antoc 3. TeopeTnyeckme OCHOBbI ANEKTPOXMMUYECKOro aHanuaa. lMNonsiporpadws,
10 XPOHOBOMbTaMNEPOMETPUS, XPOHONOTEHLMOMETPUS, MeTo BpallatoLlerocsa ancka / 3. MNanoc.
— M. : Mup, 1974 .— 552 c.
AracsH IN.K. OCHOBbI 311eKTPOXUMUYECKUX MEeTOA0B aHanusa : (MoTeHUUOMEeTPUYECKUn MeTo) :
11 [y4ebHoe nocobue] / M.K. AracsH, E.P. Hukonaesa.— M. : M3g-Bo MockoBckoro yH-Ta, 1986.—
192 c.
JlonatuH B.A. TeopeTnyeckme OCHOBBI 3MIEKTPOXMMUYECKMX METOAOB aHanmaa : y4ebHoe

o | O || W

12 nocobue onsa ctya. xum. cney. yH-1oB / B.A. JlonatnH. — M. : Beicwag wkona, 1975. — 294 c.

13 JTiobues O.H. MaTemaTtuyeckoe MOAENMPOBaHNE SMNEKTPOXUMUYECKMX CUCTEM : YuebHoe
nocobue / O.H. Jliobnes. — Hoeouepkacck : HIMN, 1979. — 84 c.

14 Kowenb H.[. MatepunarnbHbie npouecchl B 3reKTpoxnuMudeckmx annaparax: MogenuposaHue u

pacyet / H.[. Kowenb. — Knes-[loHeuk : Buwia wkona, 1986.

B) MHOPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduUManbHble pecypchl MHTepHET)*:

Ne n/n Pecypc
15 HayyHas anekTpoHHas 6ubnuorteka. — <http://www.elibrary.ru>
16 OneKkTpoHHbIV yHuBepcuTeT BI'Y. ObpasosatenbHbin noptan. — <http://www.moodle.vsu.ru>

NudopmauunoHHasa cuctema "EgnHoe okHo goctyna k obpasoBaTtenbHbiM pecypcam” . —
<http://window.edu.ru>

MHdpopmaumoHHas cuctema "YHuBepcutetckast oudnmoteka ONLINE" —
<http://biblioclub.ru>

19 ONeKTPOHHO-OMBNMoTeyHasa cuctema "Msgatenscteo "MaHb" — <:http://e.lanbook.com>
20 OnekTpoHHas Bubnuoteka BopoHEXCKOro rocyapcTBEHHOrO YHUBEpPCUTETA, —
<http://www.lib.vsu.ru>

OdmumansHoe anekTpoHHoe nsaaHne Xummnyeckoro akynoteta MY B UHTepHeT. -
<http://www.chemnet.ru>

22 O6pa3zoBaTtenbHbI MateMaTuyecknii canT Exponenta.ru. - <ww.exponenta.ru>

17

18

21

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO oGecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n NCTOYHKK

KomnbloTepHoe MogenvpoBaHmMe 3NEeKTPOXMMUYECKMX MPOLECCOB : y4ebHO-MeToanveckoe
23 nocobwue : [onsa CcTyd. MarncTpaTtypbl, 06yy. No HanpaeneHusm "dusumdeckast Xummna" un
"OnekTpoxmmuns"] / BopoHex. roc. yH-T .— BopoHex : Hay4Hasi kHura, 2015. Y. 1:



https://mooc.vsu.ru/

IOnddy3moHHbIN kKoHTponb. XpoHoamnepomeTpusi / cocT.: O.A. Kosagepos, O.10. [IbsikoHoBa.—
34 c.

KomnbloTepHoe MoaenvpoBaHue aNeKTpOXMMUYECKMX MPOLEeCCoB : y4ebHo-meToanveckoe
nocobue : [ansa cTya. MmarucTpatypsbl, 06yy. No HanpaBneHusm "dusundeckas xumnsa" un

24 "Onektpoxmmus"] / BopoHex. roc. yH-T .— BopoHex : HayuHas kHura, 2015. Y. 2:
Onhdy3noHHbIN kKOHTpONb. XpoHonoTeHumomeTpus / cocT.: O.A. Kosagepos, E.A. NMonosa.—
31c.

KomnbloTepHoe MoaenvpoBaHue aNeKTpOXMMUYECKMX NPOLECCOoB : y4ebHO-meToanveckoe
nocobwue : [ansa CTyd. MarucTpaTtypsbl, 06y4y. No HanpaBneHusiM "dursundeckas xummns" un

25 "OnekTpoxmumus"] / BopoHex. roc. yH-T .— BopoHex : HayuHas kHura, 2015. Y. 3:
IO dysnoHHbIN KoOHTponb. BonbTamnepomeTtpusi / cocT.: O.A. Ko3sagepos, FO./. bobposa.—
30 c.

17. OOGpasoBaTenbHble TEXHONOrMKU, MUCNoNb3yeMble MNpu peanusaumum y4ebHomM
AVUCLUMMNIIUHBbI, BKIOYaA AOUCTaHUMOHHbIe obpa3oBaTenbHblie TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (D0), cmewaHHOe oGy4eHune):

Mpn peanusaumm AUCUMNIMMHBI NPOBOASTCS pasfnUyHble TUMbl MNEKUMA, NpakTU4ecKMe 3aHATUHA, KOHTPOIbHbIE
paboTbl NO OCHOBHbIM pasgenaMm TeOopeTUYEeCKOro MaTepuarna, pelleHue MpakTUYeckux 3agay B pexume
KOHTakTHOW W camocTosTenbHon paboTbl. lpu peanusauumn y4yebHOM AMCLMNAWHBI UCNOMNB3YHOTCA SMEMEHTHI
9MNEKTPOHHOrO 0OYy4YeHUs W  pasnuuHble OUCTAHUMOHHble obpa3oBaTenbHbIE TEXHOMOorMM, MO3BOMNALWMe
obecneynBaTb ONocpefoBaHHOE B3aMMOLENCTBME (HA pacCcTOsHMUM) MpenofaBaTternien u oby4valolmxcs, BKoyas
WHCTPYMEHTbI 3NEKTPOHHON MHOopMaLMoHHO-0bpa3oBaTenbHol cpeabl BIY «OneKkTpoHHbI yHUBepcuTteT BIY»
(https://edu.vsu.ru) u/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne BebUHapoB, BUOEOKOHepeHLMI (B TOM
yncne ¢ npumeHeHuem cepsucoB Zoom, Discord u gp.), B3aumogencTemne B COLICETSAX, MOCPEACTBOM 3f1EKTPOHHOM
NOYTbl, MECCEHOXEPOB.

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne ANCUMNIINHDI:

271 KoMmnboTepHbIn knacc 12 KoMNboTepOB, MPUHTEP, MPOEKTOP, HOYTOYK, NMULEH3NOHHOE NPOrpaMMHoe
obecneyeHne Comsol Multiphysics, Mathematica

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

Mopsiaok OLEeHKM OCBOeHMs1 obyvarwmmucs yd4ebGHOro matepuana onpepensietcs
coepxaHMeM crneayoLwmnx pasaenos ANCLUMMNINHDI

Ne HanmeHoBaHune
pasaena aucuunivHbl
(Moayns)
TeopeTnyeckme OCHOBBI
MaTemMaTU4YecKoro
1. | moaenupoBaHus MK-1 MK-1.1, NK-1.2 lNepeyeHb 3adaHuli 1
3MNEKTPOXUMUYECKMX
npoLeccos
AHanuTnyeckne meToabl
MaTemMaTU4YecKoro
2. | mogenupoBaHus MK-2 MK-2.1, NK-2.2 lNepeyeHb 3adaHuli 1
3MNEKTPOXUMUYECKMX
npoLeccos
YncneHHble meToabl
MaTeMaTU4ecKoro
3. | mogenupoBaHus MK-2 MK-2.1, NK-2.2 lNepeyeHb 3adanuli 1
3MNEKTPOXUMUYECKMX
npoLeccoB

WHamnkaTtop(bl)
AOCTUXEHNSA OueHouyHble cpeacTBa
KOMNeTeHLuun

KomneTeH

n/n uuns(un)

MpomexyTo4yHas aTTectauus

dpopma KOHTPONA — 3a4eT, KOHTPOmNbHasA paboTa IepeyeHs sadarut 2

20. TunoBble OLEHO4YHbIE cpeAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensroLwime
npoueanypbl oLeHMBaHUSA

20.1. TeKyWwin KOHTPOIb YyCNeBaeMocTu


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

KOHTpOJ'Ib ycnesaemMoCT no AncuuninHe ocywecTtBndeTcqa C NOMOLLbH Creayrwnx OUueHO4YHbIX

cpencTs:
[pakmuko-opueHmMuposaHHbIe 3adaHusi

1.

10.

MepeyeHb 3adaHutli 1

Paccuntaite XxpoHoamneporpamMmmbl  KaTOOHOMO  NOTeHuMocTaTuyeckoro  AndgpysnoHHo-
KOHTPONMMPYEMOro BOCCTAaHOBMEHNA OAHO3apAaHbIX MOHOB MeTanna M* us BogHoro pacteopa Ha
NnrIockon wnaeanbHO rnagkonM MNoBepxHOCTM M-anekTpoga npu  pasfnyHbIX  3HAYEHUAX
anddysnoHHoro nepeHanpskeHna T. CoenanTte BbIBOL O PoOnv NepeHanpsikeHust B TOKOBOM
TpaH3MeHTEe ANEeKTPOOCaXKAEHNa MeTanna.

Mcnonb3ysa cnpaBo4vHble AaHHble O koadhduumeHTax anddysmm MOHOB pasfiMyHbIX MEeTannoB B
BOAHOM pacTBOpe, paccyuMTanTe XpoHoamneporpaMmbl aHOAHOMO MNOTEHLUMOCTaTUYECKOro
AN PY3MOHHO-KOHTPOMMPYEMOrO PacTBOPEHNS 3TUX METarnmnoB C MAOCKOW uaeanbHO rnagkomn
NOBEPXHOCTU aneKTpoaa.

Ncnonb3ysa nuTtepaTypHble AaHHble O KoadduumeHTax TBepaodasHon auddysmm atoMoB B
OuvHapHOoM  romoreHHoM  A,B-cnnaBe, paccuMtanmTe  XpoOHOamneporpaMmmbl  aHOAHOro
NOTEHLNOCTATUYECKOro CEMNEKTUBHOMO pacTBOPeHus mMeTtanna A M3 3Toro cnnaea npu pasHbIX
nepeHanpsikeHusax. [MpumuTe, 4TO MNOBEPXHOCTb MJIOCKOrO 3feKTpoda SBnseTcs uaeanbHO
rnagkou, a npouecc KoHTponupyeTcs TeepaodasHon guddysmnen.

Wcnonb3ya nutepaTtypHble AaHHble 0 KoadhduumeHTax auddysmm MoHoB mMeTanna A B BOOHOM
pacTBope, a Takke TBepgodasHon anddysnm atomoB B GMHapHOM romoreHHoMm A,B-cnnase,
paccumtanTe  XpoHOoamneporpamMbl  @HOAHOMO  MOTEHUMOCTATUYeCKOro  CEeneKkTUBHOro
pacTBopeHus mMeTanna A M3 3TOr0 chnfnaBa Npu pasHbIX nepeHanpsbkeHusx. MNpumnte, 4TO
NMOBEPXHOCTb MSIOCKOr0 3NeKTpoda SIBNSeTCA uaeanbHO rMagkon, a npouecc KOHTponupyetcs
anddysnen MOHOB B pacTBope.

Paccuntante XpoHOMOTEHUMOrpaMMbl W MepexogHble BpemMeHa [Ans npouecca KaToAHOro
ranbBaHoCTaTU4ecKkoro  AMddy3MOHHO-KOHTPONMPYEMOrO0  BOCCTAHOBMEHUS  OOHO3apPSAOHbIX
noHoB MeTanna M’ v3 BoOHOro pacTBopa Ha MIOCKOW uaeanbHO rnagkow nosepxHocTn M-
aneKTpoda NpW pasfnuyHbIX 3HAYEeHUAX: a) MAOTHOCTM Toka i; 6) 06beMHON KOHUeHTpauuu
anddysaHTa Co. [NpoaHanuaupyite 3aBUCUMOCTb AMAPdY3MOHHO-KMHETUYECKOro MnapameTpa
CaHpa i T, oT Iy

Mcnonb3ysa crnpaBoydHble AaHHble 0 kKoadduumneHTax auddys3mm NOHOB pasnuyHbIX MeTarnnos B
BOOHOM pacTBOpe, paccyuTanTe XpOHOMOTEHUMOrpaMmmbl U napameTpbl T, Ans npouecca
aHOOHOro  ranbBaHOCTATUYECKOro  AMGPAY3NOHHO-KOHTPONMPYEMOrO  PacTBOPEHUA  3TUX
MEeTarnnoB C NSIOCKOM naeanbHO rnagkon NoBEPXHOCTU anekTpoaa.

Mcnonb3ya nutepaTypHble OaHHble O KoadduumeHTax TBepgodasHon anddysumn aTtoMoB B
OvHapHOM romoreHHoM A,B-cnnaBe, paccuyntanTe XpPOHOMOTEHUMOrpaMMbl U MNEpPEXOAHbIe
BpeMeHa 4nia npouecca aHOOHOro rafibBaHOCTATUYECKOrO CENEKTUBHOMO pacTBOPEHUS MeTanna
A K13 3TOro cnmaea npu pasHbiX MAOTHOCTAX Toka. [lpumMuTe, 4TO NOBEPXHOCTb MAOCKOro
AneKkTpoaa 4BnNsAeTcs wuaeanbHO rfagkorW, a MnpouecCc KOHTponupyetcs TBepaodasHom
anddyanen.

Paccuvtanite noteHunoguHammyeckme i,T-kpuBble U KOOPAMHATBI BOSbTaMnepoOMeTPUYECKOro
MakcMMmyma [gnd npouecca KaTtogHoro  audyy3nmoHHO-KOHTPONMPYEMOro BOCCTaHOBIIEHUS
0[HO3apAdHbIX WOHOB MeTanna M® M3 BOOHOro pacTBopa Ha MMOCKOW WAeanbHO rhaaKou
noBepxHoCcTU M-anekTpoda Npu pasfnuyHbliX 3HAYEHUAX CKOPOCTM CKaHMpOBaHUSA noTeHuuana.
MpoaHanuanpyiiTe 3aBUCUMOCTb ia W Nuarc OT V2.

HMcnonb3ysa crnpaBoydHble AaHHble 0 kKoadduumneHTax anddys3nm NOHOB pasnUyYHbIX MeTarnnos B
BOAHOM  pacTBOpe, paccyMTanTe  BOfbTamneporpaMmmbl  Afs  npouecca  aHOAHOro
noTeHunogMHaMmn4eckoro anddy3moHHO-KOHTPOMPYEMOrO pPacTBOPEHUA 3TUX MeTannoB C
NSIOCKOM MaeanbHO rnagkon NOBEPXHOCTU aneKkTpoaa.

Ucnonb3ya nutepaTypHble OaHHble O KoadduuumeHTax TBepaodasHon auddysum aToMoB B
OvHapHom romoreHHoMm A,B-cnnaBe, paccuuTanTe BOfbTamrneporpamMmmbl  Afsa  npouecca
@HOAHOro MOTEHLMOANHAMMYECKOTO CENEKTUBHOIO pacTBopeHna meTtanna A u3 3Toro cnraea
Npyv pasHbIX CKOPOCTAX CKaHWPOBaHWSA noTeHumana. [MpumuTe, 4TO MNOBEPXHOCTb MIOCKOro
anekTpofa sBngeTca uAaeanbHO MNagkon, a npouecc KOoHTponupyeTca TBepaodasHom

andpdysmnen.



OnucaHune TexHonormm nposeneHnda
B TeueHune cemMecTpa o6yl-|a+ou4|/u7|cs=| npocnywmBsaeT KypC nekuun n nocewlaet npakTn4eckme

3aHATKSA, Ha KOTOPbIX peanuayrTcs:

- pelweHne nNpakTnko-opneHTUpoBaHHbIEe 3aaHNA MO OCHOBHbIM pa3gefiaMm ANCUUninHbl,

oghopMIeHne oTyeTa u cobecenoBaHue no pes3ynbTaTtam pelleHnd 3aaav;

- YCTHblI€ ONpOChkl MO OCHOBHbLIM pasaenamMm ANCUmnniinHbI.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (MKW LWKanbl U KpUTEPUM OLLEHNBAHMS)
3agava pelueHa KoOppeKTHO.

20.2. NMpomexyTo4yHas aTTrecTaums

MpomexyToyHas aTTecTaums nNo AUCUUNNMHE OCYLLECTBNSIETCS C MOMOLLbIO CleayLLNX

OLIEHOYHbIX CPEACTB:

KoHTponbHas paboTta

MepeyeHb 3adaHull 2

Paccuutante  XxpoHoamneporpammbl  @aHOAHOIMO  MOTEHUMOCTAaTMYecKoro  Anddy3moHHO-
KOHTPONUPYEMOro pacTBopeHus Metansia M ¢ nnockon uvaeanbHO rNagkon MOBEPXHOCTH
anektpoga ¢ obpasoBaHMEM OOHO3APSAHBLIX MOHOB MeTanna M™ npu pasnuyHbIX 3HAYEHUAX
AnpdysmoHHOro nepeHanpsbkeHna n. Caenante BbIBOA4 O pPONU NepeHanpsiXeHusi B TOKOBOM
TpaH3MeHTe aHOAHOro pacTBOpPEHUs MeTanna.

Mcnonb3ysa cnpaBoydHble AaHHble 0 koaduumneHTax auddysmm MOHOB pasnnyHbIX MeTanmnoB B
BOAHOM pacTBOpe, paccyuTanTe XpoHoamneporpamMMbl KaTOLHOMO MOTEHLMOCTAaTUYECKOro
AN PY3MOHHO-KOHTPOMMPYEMOro BOCCTAHOBIIEHMSI 3TUX MOHOB Ha MSIOCKOW mAaeanbHO rnaakomn
NOBEPXHOCTM ANeKTpoaa.

Paccuntante XxpoHomoTeHUMorpammbl UK napamMeTpbl T, ANA  [pouecca  aHOAHOro
ranbBaHOCTATMYECKOro AN AY3NOHHO-KOHTPOMMPYEMOro pacTBoOpeHus metanna M ¢ nnockon
naeanbHO rnagkov NOBEPXHOCTM dnekTpoda ¢ obpasoBaHMEM OOHO3apsOHbIX MOHOB MeTanna
M* npu pasnuuHbIX 3HA4YEeHUsIX: a) NMOTHOCTU TOKa i,; 6) 06 LEMHOW KOHLIEHTpaumn amddysaHTa
Co. MpoaHanuanpyiite 3aBUCMMOCTL NapameTpa T,"2 oT Cq,

Mcnonb3ysa cnpaBoydHble AaHHble 0 koaduumneHTax auddys3mm MOHOB pasnnyHbIX MeTanmnos B
BOAHOM pacTBOpe, paccynTaniTe XpOHOMOTEHUMOrpaMMbl W MNEepexodHble BpemeHa Ans
KaTo4HOro ranbBaHOCTaTMYECKOro AMPdY3NOHHO-KOHTPONMPYEMOrO BOCCTAHOBIIEHUA 3TUX
WOHOB Ha MMNOCKON naearnbHO rnagkon NOBEPXHOCTM ArekTpoaa.

Paccuutanite BOMbTamneporpaMmmel npovuecca aHogHoro NOTEHUMOONHAMNYECKOrO
O dy3MOHHO-KOHTPONIMPYEMOrO pacTBOpeHna meTtanna M ¢ nnockon wmgeanbHO [fagkomn
MOBEPXHOCTU 3MeKTpoda ¢ obpasoBaHMeM OAHO3apsAHbLIX MOHOB MeTanna M™ npu pasnmuHbIx
3HaYEHMAX CKOPOCTM CKaHMPOBAHUA noTeHumana. MpoaHanuanpyinTe 3aBUCUMOCTb iy OT V2.
Mcnonb3ysa crnpaBoydHble AaHHble 0 kKoadduuneHTax anddysnm NOHOB pasnuYHbIX MeTarnnos B
BOOHOM pacTBOpe, paccyMTanTe BOSbTaMMneporpaMmbl U XapakTEPUCTUYHbIE NAPaMETPb! iyac U
Nwarkc ans KaTogHOro NoTEeHUNOAMHAMNYECKOTO AN Py3MOHHO-KOHTPONMPYEMOTO
BOCCTAHOBIIEHUSA 3TUX MOHOB Ha MIOCKOW naearnbHO rMagkon NOBEPXHOCTU 3nekTpoaa.

20.3. OueHo4HbIe cpeaAcTBa ANA AMarHoCTU4eCKoM paboTbl MO OLeHKEe OCTAaTOYHbIX 3HaHUN

Kog HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMMeTeHL MK
MK - | CnocobeH MK-1.1 | O6ecneunBaet cbop | 3HaTb: OCHOBHbLIE NCTOYHMKN HAY4YHO-

1 npoBoauTbL cOop, Hay4HOW, TEXHUYECKMX AaHHbIX, Tpebyrowmxca ans
cucTemaTmusauuio u TEXHNYECKOM U MOAENMPOBaHUA INEKTPOXNMUYECKUX CUCTEM.
KpUTUYECKUI naTeHTHON YMeTb: OCYLLECTBAATL NOCTAaHOBKY
aHanu3 Hay4How, nHdopmaumu, MaTeMaTu4ecKon 3agadun onsa onucaHms
TEXHNYECKON U Heobxoammown ans 3MNEKTPOXUMUYECKMNX CUCTEM.
naTeHTHON peLueHns Bnagetb: cnocobamu nomcka nHgopmMauum,
nHdopmaumm, nccriegoBaTenbCkux | HEOBXOAMMOW AN NOCTAHOBKM U peLleHmns
Heobxogmmon ans 3agay 3agay no MOAENMPOBAHMIO ANEKTPOXUMUYECKNX
peLueHus cuctem
nccneposatensckn | MK- 1.2 | CoctaBnset 3HaTb: OCHOBbl COCTaBMNEHNS aHANNTUYECKNX




X 3agad aHanuUTU4ecKuin 0ob30poB
XUMUYECKOM 0630p cobpaHHoM YMmeTb: nHTEepnpeTnpoBaTtb 1 0606waThb
HanpaBnNeHHOCTU Hay4HOM, cobpaHHyo MHopMaLUIo

TEXHUYECKON 1 BnageTtb: cnocobamu aHannsa cobpaHHon

naTeHTHON MHopmaLum

WHcpopmaumm no

TemaTtuke

nccregoBaTenbCKor

0 MpoekTa

MK - | CnocobeH MK-2.1 | CocTtaBnsieT obwun | 3HaTb: OCHOBbI NMNAHUPOBAHUSA HAaY4YHOTO
2 nnaHmpoBaTtb nnaH uccrnegoBaHus | nccrefoBaHns

paboTy u BbIbUpaTh M geTanbHble NaHbl | YMeTb: MCMONb30BaTh Ha NPaKTMKe npaBuna
agekBaTHble OTAEnNbHbIX CTaaun COCTaBreHuns nnaHa uccnegoBaHumn
MeToAbl peLueHns Bnagetb: MmeTogamun getanusaumm nnaHa
Hay4Ho- nccrnegoBaHun
nccnepoBatenbckn | MK-2.2 | Boibupaet 3HaTb: MeToabl NccregoBaHNsA MexaHn3ma
X 3agay B obnactu 3KCMepuMMeHTanbHbl | NpoLecca B COOTBETCTBUM C NMOCTaBMEHHON
aHanUTU4eCKOW, € W pacyeTHo- nepeg H1MMK npobnemon.
dhusnyeckon, TeopeTnyeckme YMeTb: pazpaboTaTb Cxemy pacyeTa u
HeopraHM4ecKkon, MeTOAbl peLleHmns NpakTU4EeCKM NPOBECTU €ro C UCMOMb30BaHNEM
OpraHM4ecKkon n nocTaBneHHON aHanUTMYEeCKUX NN YUCTIEHHBLIX METOAOB
nonMMepHom 3agayu, ncxonda m3 Bnagetb: cnocobamu nHTepnpetaumm
XUMUM NMeLLNXCS NOMyYeHHbIX Pe3ynbTaToB.

mMaTepuanbHbIX U

BPEMEHHbIX

pecypcoB
MK-1

1. YKaxuTe OCHOBHYIO pOCCUMUCKYlD ©a3y Hay4yHOM MWHopMaumm LNAsi Noucka Hay4yHO-TEXHUYECKMX [AaHHbIX,
TpebyoLwmxca Ang MogenmpoBaHns SNEKTPOXMMUYECKUX CUCTEM.

A.
b.
B.
r

eLIBRARY
Scopus

Web of Science
ScienceDirect

2. o KakMm MWCTOYHMKaM npoBoAnNTCA o630p nmMTepatypbl Npyu NOCTaHOBKE 3ada4n no moaennposaHuo
ANEKTPOXNMUYECKUX npoueccos?

A.
b.
B.
Ir.

I". KoppekTHbl Bce BapuaHTbl OTBETOB

MoHorpadun
CraTtbu
lNaTteHTbl

KoppekTHbI BCe BapnaHTbl OTBETOB
3. UTo gomkeH BkMoYaTb 0630p NCTOYHMKOB HAY4YHOW, TEXHNYECKOW U NaTeHTHOW nHdopmMaumun?
A. KpyTuyecknin aHanma OCHOBHbIX MAen 1 TeHaeHuMn Ansg o60CHOBaHWSA akTyanbHOCTM TEMbI UCCEeA0BaHMS.
B. MNepeuncnernve untaT n3 pasnnyHbIX UICTOYHMKOB NUTEpaTyphl
B. KonvpoBaHune Hanbonee nogxoadawmx no reme craTen

4. [infa yero cnyxar NouckoBble CEPBUCHI?
A. XpaHeHusa nHdopmauum

Mony4yeHunsa nHhpopmaumm

B. Ypanenusa nHgopmaunm

b.

I". KoppekTHbl BCce BapmaHTbl OTBETOB

5. Kak ochopmnisieTcs cnncok Mcnonb3oBaHHOM nutepaTypbl?

A.

Mo FOCTY

B. Tonbko c paspelleHnst aBTopa nyonvkaumm
HeT cTporux TpeboBaHui
HeT npaBunbHOro oteeta
6. YkaxuTte 3apybexHyto 6a3y Hay4yHOW MHopMaLuu Onst Noucka HayyYyHO-TEXHWYECKMX OaHHbIX, Tpebyowmxcs
ONsi MOLAENUPOBAHNSA 3NEKTPOXMMMUYECKUX CUCTEM.

B.
r.

A.
B.
B.

I". KoppekTHbl BCce BapmaHTbl OTBETOB

eLIBRARY
Scopus
lib.vsu.ru

7. Mpn MogennpoBaHUKN SNEKTPOXUMUYECKNX CUCTEM U MPOLECCOB MOXHO UCMOMNb30BaTh
A. Tonbko aHanMTU4Yeckne MeToabl
B. AHannTuyeckme n YncneHHbie MeToabl




B. Tonbko 4yncneHHble MeToapl
. MogenupoBaHue anekTpOXMMUYECKUX CUCTEM M NPOLLECCOB HEBO3MOXHO
8. KakoBo Ha3sHauyeHue nporpammbl Microsoft PowerPoint?
A. [ns obecne4veHnsa npaBunbHOM paboTbl NpoLeccopa KomnbloTepa
b. [na npoBegeHuns MynbTUMeOUNHbBIX Npe3eHTauun
B. [nsa Habopa 1 pegaktMpoBaHuUs TeKCcTa
. [Onga paboTbl ¢ Tabnuuamu 1 guarpaMmMmamm
9. B kakmx cny4yasix, n ¢ Kakon Lenbto cosgatotcs 6asbl AaHHbIX?
A. Korga Heobxogumo oTcneguTb, NPOaHanM3nMpoBaTb M XpaHUTb MHAOPMAaLMIO 33 ONpedesieHHbIN nepuog
BpeEMEHMN
b. [Ona ypobctea Habopa TekcTa
B. Koraga Ha komnbloTepe HET CBOGOAHOM NamMATH
I". KoppekTHbl Bce BapnaHTbl OTBETOB
10. HarnagHas dopma npencraBneHuss MHopmauuu Mo pesynbTatam MOOENUPOBaHMS 3NEKTPOXUMUYECKUX
C/CTEM W NPOLLECCOB:
A. BocnomuHaHusa o npogenaHHon pabote
Bb. TlpeseHTauus
B. Ayauosanucb xoda akcnepumeHTa
I". KoppekTHbl BCe BapuaHTbl OTBETOB
11. KakoBbl OCHOBHbIE 3Tanbl CO34aHUSA HAY4YHOM Npe3eHTaunmn?
A. T[MnaHupoBaHue, co3gaHue n pegakTupoBaHne cnangoB, MOHTaX Npe3eHTaumm, peneTuumns BbICTYNEHNS C
npeseHTaumen
B. MoHTax npeseHTauuu, Beibop noaxoasilero wabnoHa, NnaHMpoBaHUe nNpeseHTauum
B. Paspabotka gusariHa, npoBepka n oTnagka npeseHtaumm
I". HeT KoppekTHOro oteeTta
12. MeTo4OM MaTeMaTU4eCcKoro MogenmpoBaHnst MOXHO U3YYUTb XapakTePUCTUKN
A. TonbKo CTaunoHapHbIX 3NEKTPOXMMUYECKNX NPOLLECCOB
B. TonbKko HecTaunoHapHbIX ANEKTPOXMMMUYECKUX NPOLLECCOB
B. CtaumoHapHbIX 1 HECTALMOHAPHbIX 3M1EKTPOXUMMUYECKNX NMPOLIECCOB
I". BepHoro oTBeTa HeT
13. YKkaxnte KOMNbIOTEPHYIO NporpaMmmy A5 YUCIEHHOO MOAENNPOBaHUSA SNIEKTPOXUMUNYECKMX NPOLECCOB
A. Comsol Multiphysics
b. MS Word
B. Maple
I". BepHoro oTBeTa HeT
14. YKaxunte aHanuTtuyecknii MeTo MaTtemMaTmyeckoro MogenmpoBaHus SeKTPOXMMUYECKUX NPOLLECCOB
A. MeTtop Jlannaca-KapcoHa
Bb. MeTo4 KOHEYHbIX 31IEMEHTOB
B. MeToa HanmeHbLINX KBaapaToB
I". BepHoro oTBeTa HeT
15. YKaxknte YnCrneHHbIn MeToq MaTteMaTMyYeckoro MogenmpoBaHus afiekTPOXMMMYECKUX MPOLLECCOB
A. MeTtop Jlannaca-KapcoHa
B. MeToa KOHEYHbIX 3N1IEMEHTOB
B. MeToa HanmeHbLIMX KBagpaToB
I". BepHoro oTBeTa HeT
OTKpbITbIE
KpuTtepun oueHnBaHus:
2 banna — ykasaH BEPHbIN OTBET;
0 6annoB — yka3aH HEBEpPHbIN OTBET.
16. Heobxogumo cpenaTb BbIBO4 O PONM MNEPEHAnpsiKeHUss B TOKOBOM TPaH3MEHTE aHOOHOrO pacTBOPEHMS
MeTanna. Kakon Tvn (yHKUMOHANBbHOM 3aBUCUMOCTU CriedyeT paccyumTaTb B XO4e MOAEenMpoBaHMs OaHHOro
npouecca?
CornacHo nutepaTypHbIM AaHHbIM, TOKOBbIA TPaH3MEHT — 3TO 3aBUCUMMOCTb MMOTHOCTM TOKa WKW CUMbl TOKa OT
BPEMEHMW, crnegoBaTeslbHO, HeobxooMMO CMOAEenMpoBaTb HecTauMOHapPHbIA NPOLEecC aHOAHOro pPacTBOPEHWUS
MeTanna u nony4Yntb XpoHoamneporpammy. OTBET: XpoHoamneporpaMmma
17. HeobxogMmo paccuntaTb XpPOHOAMMeporpamMMbl  KaToOOHOro  noTeHuuMocTaTtudeckoro  Anddy3noHHO-
KOHTPONMPYEMOro BOCCTAHOBMEHUS Pa3fiMyHbIX MOHOB Ha MMOCKOW MAeanbHO rfafkon NOBEpPXHOCTWU 3NneKkTpoaa.
Kakne cnpaBo4Hble faHHbIe NOTpebyeTcs NCnNonb3oBaTh NPU TAKOM MOAENUPOBAHUN?
[aHHble o koadpduumeHTax AMddy3nun NOHOB.
18. Heobxogumo cpenaTtb BbIBOL O PONM MAIOTHOCTU TOKa B M3MEHEHUW MoTeHumana aHoOHOrO PacTBOPEHUS
MeTanna. B kakom pexume crieqyeT NpoBECTU MOLENMPOBAHME LAHHOTO 3IIEKTPOXMMUYECKOro npolecca?
MpeanonaraeTcsa 3agaBaTb NOCTOSIHHOW MNIIOTHOCTb TOKA, MO3TOMY PEXNM — rafibBaHOCTaTUYECKUIA.
19. MNpu mMoaenupoBaHUU 3NEKTPOXMMUYECKOrO MpoLlecca YCTAHOBMEHO, YTO Ha KaToO4HOW NOnspu3aLmMoOHHON
KPVMBOW HENOABWXHOIO anekrpoaa obHapyxeHa o6nacTb He3aBUCMMOCTU MAOTHOCTM TOKa OT MepeHanpsiXeHus,



npMyeMm BpalleHWe 3nekTpoda MpPUBOAMT K  POCTY MMOTHOCTM Toka. Kakasa cragma  siBnsietcs
CKOpOCTbOMpeaensioLLen B aNeKTPOXMMNYECKOM NpoLecce, NpoTekaloLeM B JaHHOW cucteme?

OtBeT: audhdysus

20. TpebyeTca cmopenvpoBaTbh MPOLIECC KAaTOAHOrO OCaXAeHMs mMeTanna B NOTEHUMOAMHAMWYECKOM pexume.
Kakon Tvn pyHKUMOHaNLHON 3aBUCUMOCTY CrnedyeT paccuntaTb B Xo4e MOAENMPOBaHUS AaHHOro npouecca?
CornacHo nutepaTypHbiM AaHHbIM, MOTEHUUOAMHAMUYECKUA PEXMM NpeanoriaraeT U3MeHeHue noTeHumana BO
BPEMEHW M permcTpaumio NpyM 3TOM CUMbl TOKa, B UTOre NMony4arT 3aBUCUMOCTb MAOTHOCTM TOKa OT MOoTeHuuana,
TO eCcTb BonbTamneporpammy. OTBET: BONbTaMmneporpamma

Kntoun ana MK-1
5 6

Bonpocsbl 1 2 3 4 7 8 9
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OTBETHI b A B A A b XpoHoammneporpamma [aHHble o ranbBaHOCTaTUYECKUI
KoadhhmumeHTax
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VOHOB
Bonpocsbl 19 20
OTBeTbI anpdysus BOJIbTaMneporpaMma
MK-2

1. MopenupoBaHue 3nekTPOXUMMNYECKMNX NMPOLIECCOB OCIMOXHAETCS TEM, YTO OHU ABNSAOTCA

A. TpocTbiMmm

B. MHoroctagnnHbiMm

B. [omoreHHbIMK

. MogenvpoBaHue 3nekKTpOXMMUYECKUX MPOLLECCOB HEBO3MOXHO
2. Ona mopenupoBaHUs SMNEKTPOXMMUYECKOro npouecca, NMMUTUPYEMOro HecTauMoHapHbIM ANdY3MOHHBIM
MacconepeHoCcoM, UCMOoMb3yeTcs

A. [OuddepeHumanbHoe ypaBHEHNE NepBOro 3akoHa duka

Bb. [OuddepeHumnansHoe ypaBHeHNe BTOPOro 3akoHa duka

B. YpaBHeHue baTtnepa-donbmepa

. KoppekTHbl BCe BapnaHTbl OTBETOB
3. [Ana mogenupoBaHWS 3MEeKTPOXMMMYECKOrO npouecca, NMMUTUPYEMOro CTauMoHapHbIM AU dY3NOHHBIM
MacconepeHoCcoM, NCMonb3yeTcs

A. [OuddepeHunanbHoe ypaBHEHNE NepBoro 3akoHa duka

b. [OudpdepeHunanbHoe ypaBHeHMEe BTOPOro 3akoHa duka

B. YpasHeHue baTtnepa-donbmepa

. KoppekTHbl BCce BapnaHTbl OTBETOB
4. NHTerpanbHble Npeobpa3oBaHns UCMOMNb3YOTCS NPY MOAENMPOBAHNM 3MEKTPOXMMUYECKMX NPOLLECCOB

A. AHanuTuyeckMmn metogamu

B. YwucneHHbIMM MeTogaMu

B. MeToaom HauMeHbLIUX KBaApaToB

I". KoppekTHbl BCce BapmaHTbl OTBETOB
5. Mpn MoAenMpoBaHum AN PY3MOHHO-KOHTPONMPYEMOro 3ANEeKTPOXNUMUYECKOTO npouecca B
NMOTEHLMOCTAaTUYECKOM PEXMME FPaHMYHOE YCIoBME npegnoriaraet NOCTOSHCTBO

A. T[loBepxHOCTHOM KOHLUEeHTpauuun auddysaHTa

Bb. [NoToka anddysaHTa Ha NOBEPXHOCTM anekTpoaa

B. [paHu4HOe ycnosue He 3agaeTcsa B AaHHOM cny4yae

. HeTt npaBunbHoOro oteeta
6. Mpwn MoZenvpoBaHum AN y3nMOHHO-KOHTPONMPYEMOro ANEKTPOXUMUYECKOTO npotecca B
ranbBaHOCTaTUYECKOM pPEXMME rpaHNYHOe yCrnoBue npeanonaraet NOCTOAHCTBO

A. T[loBepxHOCTHOW KOHUEeHTpauuu auddysaHTa

Bb. TloToka guddysaHTa Ha NOBEPXHOCTU AneKTpoaa

B. [paHu4HOe ycnosue He 3agaeTcd B AaHHOM crnyyae

. HeTt npaBunbHOro oreeta
7. Mpn MoZAenMpoBaHumn AN PY3MOHHO-KOHTPONMPYEMOro 3MEeKTPOXNMUNYECKOTO npouecca B
NOTEHLMOAMHAMMUYECKOM PEXUME rPaHNYHOE YCrOBME npeanonaraeT NoCTOSAHCTBO

A. T[loBepxHOCTHOM KOHUEeHTpauuu auddysaHTa

Bb. TMNoToka anddysaHTa Ha NOBEPXHOCTN anekTpoaa

B. [paHu4HOe ycnosue He 3afaeTcs B AaHHOM cny4vae

. Het npaBunbHOro oteeta
8. Mpwn MoZenvpoBaHum AN y3nMOHHO-KOHTPONMPYEMOro ANEKTPOXNUMUYECKOTO npotecca B
ranbBaHOAUHAMUYECKOM peXrMe rpaHMyHoe ycriosue npeanonaraet NOCTOSAHCTBO

A. TloBepXHOCTHOM KOHLIeHTpaLumu auddy3aHTa

Bb. TloToka gudbdysaHTa Ha NOBEPXHOCTM aAneKkTpona

B. [paHu4HOe ycnosue He 3agaeTcd B AaHHOM crnyyae




. Het npaBunbHOro oreeta
9. Metogom Jlannaca-KapcoHa MOXHO MOMny4yMTb TOYHOE pelleHue 3afjadu O HecTauuMoHapHon Anddysun npwm
KaToOQHOM OCaXaeHun meTanna
A. Tonbko Ha ngeanbHO rMagkoMm anekTpoae
B. Tonbko Ha WepoxoBaTOM 3nNeKkTpoae
B. [aHHbI MeTog He MCnonb3yeTcs Npu MOAENMPOBAHNN 3NEKTPOXMMUYECKUX MPOLLECCOoB
. HeTt npasunbHoro oteeta
10. MeTOAOM KOHEYHbIX 3fIEMEHTOB MOXHO MOMYy4YUTb TOYHOE peLLeHne 3aadm 0 HecTaumMoHapHoOW aAnddysum npu
KaToOHOM ocaxgeHun metanna
A. Tonbko Ha ngeanbHO rnagkom anekTpoae
B. Tornbko Ha WwepoxoBaToM 3neKkTpoae
B. Kak Ha ngeanbHoO rmagkoMm, Tak U Ha LLepoXoBaToOM 3M1eKkTpoae
. Het npaBunbHoOro oreeta
11. KakoBbl OCHOBHbIE 3Tarnbl MOAENMPOBaHNS ANEKTpoxXnMmmndeckoro npouecca B Comsol Multiphysics?
A. CospgaHue reomeTpuyeckor mogenu
b. ®opmynupoBaHue HavanbHbIX U FPAHUYHbBIX YCNOBUN
B. 3anyck pewarens
I". KoppekTHbl BCce BapmaHTbl OTBETOB
12. Ondbdy3nOHHO-KOHTPONMPYEMBbIN NOTEHLMOCTAaTUYECKUIA NPOLLECC MOAENUpPYeTCS
A. B ycnoBusix NOCTOSHCTBA MfAIOTHOCTU TOKa
B. B ycrnoBusx NOCTOSAHCTBA 3MEeKTPOAHOro NoTeHuunana
B. B ycnoBusx ckaHMpoBaHUA MAOTHOCTM TOKa
. B ycnoBusx CkaHMpOBaHUS 3NEKTPOAHOro noTeHumana
13. A py3MOHHO-KOHTPONMPYEMbIV ranbBaHOCTaTUYECKUIA NPOLIECC MoaenvpyeTcs
A. B ycrnoBusix NOCTOSIHCTBA MfIOTHOCTM TOKa
Bb. B ycnoBusix NOCTOSIHCTBA 3M1EKTPOLHOrO NOTeHunana
B. B ycnoBusx ckaHMpOBaHUSA NMIIOTHOCTM TOKa
. B ycnoBusx CkaHMpOBaHUS 3NEKTPOAHOro noTeHumana
14. Oncbdy3nMOHHO-KOHTPONMPYEMBIN NOTEHLMOAMHAMUYECKUI NPOLIECC MogennpyeTcs
A. B ycrnoBusix NOCTOSHCTBA MMAIOTHOCTU TOKa
B. B ycrnoBusx NOCTOSAHCTBA 3MEeKTPOAHOro NoTeHuuana
B. B ycnoBusx ckaHMpoBaHUA MAOTHOCTM TOKa
. B ycrnoBusx ckaHMpOBaHUS 3NeKTPOAHOro noteHumMana
15. Andpdy3nOHHO-KOHTPONUPYEeMbIN ranbBaHOOUHAMUYECKUIA NpoLecc MoaenupyeTcs
A. B ycrnosusix nOCTOAHCTBa NSIOTHOCTW TOKa
B. B ycnosusx NOCTOAHCTBA 3NeKTPOAHOro noTeHumana
B. B ycrnosusix ckaHMpoBaHWS MIOTHOCTM TOKa
. B ycrnoBusix ckaHMpOBaHWS 3NeKTPOAHOro noteHumnana
OTKpbITbIE
KpuTtepun oueHnBaHus:
2 6anna — yka3aH BepHblii OTBET;
0 6annoB — yka3aH HEBEpPHBbI OTBET.
16. MNpennoxuTe aHanUTUMYECKUA METOon ANS pacyeTa XPOHOMOTEHUMOrpamMmmMbl aHOAHOIO rafnlbBaHOCTaATUYECKOrO
OO Y3MOHHO-KOHTPONMPYEMOro pacTBOPEHUA MeTarna ¢ NNOCKOM uaeasnbHO rfagkon NOBEPXHOCTU anekTpoaa.
OtBeT: meTog Jlannaca nnu metop Jlannaca-KapcoHa
17. Kakve gaHHble HeobxoauMbl A4S pacyeTa XPOHOMOTEHLMOrpamMMbl MpoLecca aHOAHOTO ranbBaHOCTaTUYECKOro
CenekTUBHOrO pacTBOpeHua MeTanna A 13 cnnasa npu pasHbIX MAOTHOCTSX TOKa NPW YCroBWUW, YTO Mpouecc
KOHTponupyeTcs TBepaodasHon anddysnein?
OtBeT: k03bhuumneHT anddysunm
18. Kakow napameTp HeobxoaumoO BapbupoBaTb 4SS NonyyYeHus 3aBucumMocTu PeHanca-lleBunka mogenbHoro
3MNEKTPOXMMMNYECKOro npouecca?
OTBeT: CKOPOCTb CKaHNPOBaHMA NoTeHUMana
19. B «kakux koopauHaTax criefyet nepectpamBaTb MOAENbHYIO XpoHoamneporpammy Anddy3MoHHO-
KOHTPONMMPYEMOTO 3NIEKTPOXMMMNYECKOIO npouecca?
OtBeT: KoTTpenesbix, i-t™?
20. Kakon napameTp sBNAETCS KpuTepuarnbHbiM B ranbBaHOCTATUYECKOM 3MNEKTPOXMMUYECKOM npoLiecce,
KOHTpornupyemom auddysnen?
OTBeT: NnepexoaHoe Bpems

Kntoun gnsa MNMK-2
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OTBeThHI B r b A r B mMeToa KoahhrUmMeHT CKOPOCTb
Nannaca Anddysnm CKaHVMpoBaHusa
unm noteHumana
meTon
INannaca-
KapcoHa

Bonpocsbl 19 20

OTBeTbl KoTTpenesbix, nepexoaHoe
it BpeMs

MeToaunyeckune maTepuanbi, onpegensiowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMEHUWN, HaBbIKOB
1 (UNKn) onbiTa AEATENIbHOCTU, XapaKTepusyloLmux 3Tanbl hopMUMpoBaHUs KOMNeTEeHLUN

OueHka 3HaHWI, YMEHUA 1 HaBbIKOB, XapakTepuaylowasa aTanbl (POPMUPOBAHNS KOMMNETEHLMIN B
pamKax n3y4yeHns ANCUUNnNHbI OCYLLECTBNSAETCA B XO4E TEKYLLEN N NPOMEXYTOYHON aTTecTaumn.

Tekywas artTecrtaumss nNpoBOAUTCA B COOTBETCTBMM C [1ONOXEHWEM O Tekyllen atTecTaumm
obyyawwmxca no  nporpaMmaMm  Bbicllero obpasoBaHuMs  BopoHexckoro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaumsi NpoBOANTCS B hOpMax: YCTHOro onpoca (MHAMBUAYyanbHbIN Onpoc,
dpoHTanbLHasa 6ecena).

MpomexyToyHaa artTecTaums NpoBOAMTCA B COOTBETCTBUM C [lONOXEHMEM O NPOMEXYTOYHOMN
aTTecTaumm oby4varowmxcs no nporpaMmam Bbiclwero obpasoBaHus. [lpomexyTodHass aTtTrectauus
OCYLLeCTBNsIeTCA NO pe3ynbTataM KOHTPONbHOM paboTbl. [pn ycnewHoOM npOXOXOEHUN TeKyLen
aTTecTauum 3a4yeT BbICTaBNSAETCA aBToMaTtudeckn. B cnyyae, ecnu olyvarowmincss He crnpasBwuricst C
3aaHUAMKN KOHTPOSbHbLIX paboT, OH Nofy4YaeT 3a4aHusa U3 NepeyHs ANsi NPOXOXKAEHNSA NPOMEXYTOYHON
aTTecTauumn.

TpeboBaHUs K BbINOMHEHWNIO 3aaHWUA: KOPPEKTHOE pelleHne 3agayun. OTBeT OOIMKEH OTpaxaTb
CcnocobHOCTb OOyvatoLWEerocsi NPUMEHATL 3HAHUSA U YMEHUs], MONYYEHHbIE HA NEKUMSAX U NPakTUYECKmX
3aHATUAX, YMeHMe paboTaTb C nuMTepaTypol M HaxoauTb HYXXHYK WHpopmauumio. B aTom cnyyae
BbICTABIIAETCS OL|EHKA 3a4TEHO.

Mpu peanusaumy AUNCUMNINHBI C MPUMEHEHNEM OUCTAHLMOHHbLIX 00pa3oBaTENbHbIX TEXHOMOMNIA OLEHKM
3a 3a4eT MOXET ObITb BbICTaBreHa no pesynbTaTaM Tekyllen aTTecTaumm obyyatoLLerocsi B CeMecTpe.




