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1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 Heab ocBOEHUS TUCHUILIHHBI

L{enbro TUCIUIUTMHBI SIBJIICTCSA Pa3BUTHE Y O0YYAIONIUXCS KOMIICTCHIIMM, OTHOCSIIMXCS K
MOHUMAHUIO (PU3HKO-XUMHYECKUX OCHOB SIBIICHHI TMEPEHOCa B JIIEKTPOXUMHUYECKHX, MPEXKIIES
BCEro MEMOpaHHBIX, CHCTEMaX, IOJXOJOB M CIHOCOOOB MAaTEeMAaTHYECKOTO MOJCIMPOBAHHS WU
ONTUMH3ALIVH.

1.2 3apaun AUCHUIINHBI.

* I3yunTh (PU3MKO-XUMHUECKUE OCHOBBI IOBEJACHMS CIOXKHBIX 3JIEKTPOXUMHUECKUX
CHCTEM Ha mpUMepe MeMOpaH U MEMOpPaHHBIX MOJTYJICH.

* 3y4nTh ¥ NOJIY4YUTh MPAKTUYECKHE HABBIKM pPabOThl C HMEPAPXUUYECKOM CHCTEMOMH
MaTeMaTHYECKUX MOJENEH, OMUCHIBAIOMIMX JJIEKTPOXUMUYECKOE IIOBEJCHHE MeMOpaH U
MEMOpaHHBIX MOAYJIEH Ha pPa3HbIX HPOCTPAHCTBEHHBIX YpPOBHAX. OCBOMTH NPOrpaMMHBIE
IPOJYKTHI, pEATU3YIOIINE CUCTEMY MaTeMaTHUYECKUX MOJICIICH.

s [IpoBecT ~ MaTeMaTHMYeCKOE€  ONHCAaHME  PA3JIMYHBIX  SIBIEHUH  mepeHoca:
AIIEKTPONPOBOTHOCTH © aAudy3un snexTpomuTa Kak (QYHKIHMH TapaMEeTpoOB CTPYKTYPHI
MeMOpaHbl; CKOpocTH MaccomnepeHoca B ]I sueiikax. IIpoBectn cpaBHEHHE MOJYyYEHHBIX
pe3ybTaTOB € SKCIEPUMEHTAIBHBIMU JaHHBIMHU.

* [IpoBecTy yKcIEHHYIO ONITUMU3ALKIO padoThl D/] anmapaTos.

1.3 MecTo THCHUILIUHBI B CTPYKTYpe 00pa3oBaTebHOMH MPOrpaMMbl

Huctumnuua b1.0.10 «Matematuyeckoe MOJEIHPOBAHUE W ONTHUMH3AIUS TMPOILIECCOB
IIEKTPOMACCOTNIEPEHOCA B IJICKTPOXHUMHUYECKUX CHCTEMAax» OTHOCHTCS K OOSI3aTCIIbHON YacTh
brnoka 1 yuebnoro mnnana HampaBieHusi noarotoBku 04.04.01 Xumusi, HampaBIEHHOCTb
(mpoduiib) «DIEKTPOXUMUSY.

Wzyuenuro aucummauasl b1.0.10 «Matematuueckoe MOJETHPOBAHHE W ONTHMH3AIS
MIPOIIECCOB JIEKTPOMACCOTIEPEHOCA B MIEKTPOXUMUUYECKUX CUCTEMAaxX» JOJKHO TMPEIIIECTBOBATh
M3YYEHUE TaKWUX TUCIUIUINH, KaKk «SIBieHus Ha Mex(a3HbIX TpaHHUlaxy», «epMoauHaMuka U
KHHETUKA  JJICKTPOJHBIX  MpOIeccoB».  [lapayielbHO € OCBOGHUEM  JMCIMILIMHBI
b1.0.10 «MaTtemaTnueckoe MOJEIUPOBAHUE u ONTUMHU3ALU MIPOLIECCOB
JIEKTPOMACCOTIEPEHOCAa B DJJIEKTPOXUMHUYECKHX CHCTEMax» JOJKHO TPOXOIUTh H3YyYCHHUE
TUCIUIINHBI « MeMOpaHHbIe TEXHOJIOTUU B PEIICHUH SKOJIOTHIECKUX MTPOOIEM.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHS COJIeP:KAHMS IMCIHHUIIIHHBI

N3yuenue nanHo¥ yuyeOHOM MUCIUILIMHBI HANIPABJICHO Ha (pOpMUPOBAHHUE Y 00YUYaAIOIIUXCS
o0menpodecCHoHaNbHBIX KOMIETSHIIHI: CIOCOOCHOCThIO aHATM3UPOBATH, MHTEPIPETHPOBATH U
0000m1aTh Pe3yNbTaThl SKCIEPUMEHTAIHHBIX U PACUYETHO-TEOPETHUYECKUX pPadOT B M30paHHOU
obmacti xumMuu win cMexxHbIX HayK (OITK-2), crmocoO0eHOCThI0 HCIOB30BaTh BHIUNCIIUTEIILHBIC
METO/JBl W aJanTHPOBAaTh CYIIECTBYIOIIUE MPOTPAMMHBIC MPOMYKTHI JJIS pEIICHUs 3aaad
npodeccuonanbHol nestenbHocTH (OITK-3).

Ne | Koa u HammeHOBaHue Nuaukaropel JOCTHKEHUS KOMITETCHIIUU

IL.I. KOMIIETEHIUU 3HATh yYMeTh BJIA/ICTH

1. OIIK-2 TEOPETHUUECKUE aHaAJIN3HPOBATb, Teopuei u
Criocoben OCHOBBHI (PM3MUYECKOIl | MHTEPIPETHPOBATh W | HABBIKAMH aHAIIN3a
aHaJIM3UPOBATH, XVMUH, SBIICHUH | 00001IaTh pe3ybTaThl | B WHTEPIPETAIUN
WHTEPIPETUPOBaTh U | IlepeHoca B | OKCIIEPUMEHTAIBHBIX H | PE3YJILTATOB
0000maTh  pe3yibTaThl | 3TEKTPOXUMUYECKHX | PACUCTHO- NPaKTHYECKOH |
OKCIIEPUMEHTAIBHBIX U | CHCTEMaX, CIIOCOOBI | TEOPETHYECKUX DPaboT, | TEOpPEeTHIECKOH
pacyeTHo- MaTeMaTHYECKOT0 MPOBOJHTH paboTbl B obsactu
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Ne | Kox u HaumeHOBaHUE NuaukaTopbl JOCTHKEHUS KOMITETCHITUN

IL.1. KOMIIETEHIUHU 3HATh yMeTh BJIA/IETH
TEOPETUYECKUX PaboT B | MOACTHPOBAHUS MaTeMaTHYECKOe ¢du3nUecKoil XUMUU
n30paHHON obnacTtu OMMCAaHWE PA3TUYHBIX | U B
XUMHU WA CMEXHBIX SIBIICHUH TIepeHOCca npodecCHOHATBEHO
HayK U nesTenbHOCTH

2. OIIK-3 TEOPETHYECKUE paboTatb ¢ | mporpaMMHBIMH
Criocoben OCHOBEBI (hu3uKo- | MaTeMaTHICCKUMHU MPOAYKTaMH,
HCTIOJBb30BaTh XUMUYECKUX MOJICJISIMH, peanu3youMu
BBIYUCITUTEIIHLHBIC SIBICHUH TIEpeHOCca B | OMUCHIBAIOIIUMHU CUCTEMY
METOBI M 3JalITHPOBATh | AMEKTPOXUMHUYCCKUX | IJICKTPOXHUMUYIECKOE MaTEeMaTHYECKIX
CYIIECTBYIOLIHE cUcTeMax, TIOAXOAbI | MOBEJCHUE MEMOpaH; | MOJENel;
IMporpaMMHbIC )41 CHOCO6I)I CpaBHUBATh HaBbIKaMH
MPOAYKTHI JUTS PEIICHUS | MATEMATHYECKOTO MOJTyYCHHBIC MaTeMaTHYECKOTO
3a1a4 MOJICIIMPOBAHUS B | pe3yJIbTATHI C | onucaHus SIBICHHS
npodeccuoHaNbHOM (U3NUECKOl XUMUK | SKCIIEPUMEHTAIBHBIMHU | TEpeHoca
JIeSITEITBHOCTH JAHHBIMU

2 CTpyKTypa M coepKaHue U CUMIIIMHbI

2.1 Pacnipenesienne TPy10éMKOCTH AUCUMILIMHBI IO BUAaM padoT

OO6mmas TpyaoEMKOCTh AUCHUILIIMHBI cocTaBiseT S 3au.en. (180 waca), ux pacnpeneneHue

110 BU[aM paboT MpeACTaBiIeHO B Tabuiie (s cmydenmos ODO).

Bun yue6HOM paboThI Bcero wacoB | Cemectp
2

KonTtakTHas padoTa, B TOM YHcJI€:
AyauTOpHBIE 3aHATHS (BCEro): 72 72
3aHsATHS JEKIIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHS 48 48
3aHsTHSI CEMUHAPCKOTr0 TUIA (CEMUHAPBI, NPAKTUYECKUE 3aHATUS) - -
HNnas koHTaKkTHasA padora:
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesabHasi padoTa, B TOM YHCJIe!
[TpopaboTka yueOHOro (TEOPEeTUYECKOro) MaTepuaa 30 30
BrinonHnenue WHAMBUYaTbHBIX 3aaHU (TTOJITOTOBKA COOOIIEHUH, 20 20
IIpe3eHTALNN)
[TonroroBka pedepara 10 10
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO, 3aIIUTE JIAOOPATOPHBIX padoT 13 13
KonTpoJn:
IToaroToBKa K 3K3aMeHy 26,7 26,7
Oo6masi Tpya10eMKOCTh yac. 180 180

B TOM 4YHCJIe KOHTAKTHAsA 723 72.3

pabora

3a4. e/l 5 5

2.2 CTpyKTypa IMCHHILIHHbI:

Pacnipenencuue BUI0B y4eOHOI pabOThI M X TPYIOEMKOCTH IO pa3/esiaM AUCIHIIHHBL.
Paznenbl MUCHMIUIMHBL, U3ydaeMble BO 2 cemecTpe (051 cmydenmos ODPO)

‘ Ne ‘ HaumenoBanue pasnenos ‘

KonnuectBO yacoB
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pasn Bcero AynuropHas Bueaynurop
ena pabora Has pabota
J I3 | JIp CPC
1 2 3 4 5 6 7

1. Buibl MeMOpaHHBIX TPOLIECCOB U 24 4 - 6 14
UCIIOJIb3yeMbIe B HUX MEMOpPaHBI

2. MukporereporeHHass MOJI€b. 32 8 - 10 14

3. KonpektuHO-1uh P y3roHHass MOIETH 32 8 - 10 14

4, [Ipunoxenue Teopun moa00Ust K 29 6 - 8 15
EKTpOMEeMOpaHHBIM TIPOIECCaM

5. Pacuer D/] anmapaToB ¥ KOMIIJICKCHBIX 36 6 - 14 16
YCTaHOBOK TI0 OYHCTKE BOIBI

6. Hmoeo no pazoeram OucyuniuHam: 153 32 - 48 73

7. ITpomesxyrounas arrecranus (MKP) 0,3

8. [ToaroroBka K KOHTPOJIIO 26,7

9. OO61ast TpyA0€MKOCTh MO AUCIHUILTHHE 180

[Tpumeuanue: JI — neknum, 13 — mnpakruueckue 3aHsTus/cemuHapsl, JIP — mabopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Coaep:xanue pa3aesioB JUCHUILIMHBI:

2.3.1 3ausaTHA JeKIIMOHHOI0 THIIA

Ne [HaumenoBanue Copneprxanue paszzaena dopma
pasznena TEKYILEro
KOHTPOJIS

1 2 3 4

1 |Bugst OcHoBHBIE cBOMcTBA U (yHKIMKU MeMOpaH. Buasl memOpanubix | KP
MeMOpaHHBIX |mporeccoB. MemOpaHa Kak HaHomopucTas riieHka. CTpykrypa
nporeccoB U [MemOpaH.  MI3MeHeHue  CTpyKTypsl  Opu  HaOyXaHHH.
ucnons3yemsie |[Ipencrasnenus [lpeidroca u I'mpke. CoBpeMeHHBIE MOJIEITH
B HUX crpyktypbl (Kpoiiep, XKeGenp). [lonxonsl kK MOAEIHMPOBAHUIO
MeMOpaHbI CBSI3U «CTPYKTYpa-CBOMCTBaY.

2 |Muxkporerepor [MukporereporeHHas Mosienb. @opmynupoka mojenu. Copouus YO
€HHAast MOJIENTb [DJIEKTPOJIUTA. DIEKTPOIPOBOIHOCTD U MU Hy3noHHAS

npoHHIIaeMocTh. Perienne npsimoii u oOpaTHOI 3a1a4;
HaXOKJICHHE TTapaMeTPOB MOJIEITH U3 SKCIIEPUMEHTAITBHBIX
JTAHHBIX.

3 |KonBektuBHO- |OmHOMEpHAs MOJIETh anekTpoaudpyzun 6unapHoro|YO, KP,
1 Py3noHHAS [HIIEKTPONIUTa B MeMOpaHHOU cucteme. JlamunapHoe TeueHue|P3
MO/IEITb KHUIKOCTH MEKAY JBYMs IapajUIeJIbHBIMH  TUTACTHHAMMU.

Pemenne ypaBHenuss HaBbe-Ctokca M mpoduib CKOPOCTH B
KaHae  MEXAy JABYMS  TapaUIeNbHBIMH  IUIACTHHAMM.
KonsektuBHO-1udPy3nonnas MO/IEIIb. Pacnpenenenue
KOHIIGHTpAallMd ¥ IUIOTHOCTH  TOKa.  BombTammepHas
XapakTepucTuka. Pacuer TONIMHBI JUPPY3MOHHOTO  CIIOS.
CpaBHEHHE pacyeTra C DKCIEPUMEHTAIBHBIMA  JTAaHHBIMH.
Henocratku monenu. JIBymepHass KOHBEKTHBHO-IU(D(y3MOHHAsS
MoJienb. Matemarndeckast (GOpMyTHpPOBKA 3a/1a4H.

4 |IIpunoxxenue |[IpunoxxeHune TeOpHH NOJOOHS K 3JIEKTPOMEMOpPaHHBIM YO
TEOpUHU nponeccam. Yucna PeitHonbaca, HImuara, lepByaa, [Ipanaris.
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HanmenoBanue
pasnena

Coneprkanue paszaena

®dopma
TEKYILETro
KOHTPOJISI

2

3

4

nmoxoous K
IEKTpOMEMOP
AHHBIM
mporeccam

Bun 3aBucumoctu Sh-Re. Ponb cenmaparopa-typ0Oynusaropa.

Pacuer 3/
anmnapaToB U
KOMILIEKCHBIX
YCTaHOBOK 10
OYHCTKE BOJIBI

Pacuer D3]] anmapatoB 111 06€CCOTMBaHUS U
KoHLleHTpupoBanus. [Toaxoas! k ontumuzaimu /] nporuecca.
Hcnonp3oBaHne KOHBEKTUBHO-TU(DPY3HOHHAS MOJIECTH: BEIOOD
TEOMETPHUECKUX (MEeKMEMOpaHHOE paccTosHuE, popMma
cenaparopa) ¥ TuApoIMHaMUYECKHX (CKOPOCTh MPOTOKA
pacTBopa) mapamMeTpoB MPH MUHUMHU3AINUN CEOECTOMMOCTH
npoaykra. Pacuer kackanos O/ anmaparoB. OntuMusanus
ANEKTPUUECKUX U TUIPOJUHAMUYECKHUX MTapaMeTPOB Ha OCHOBE

OKCIICPUMCHTAJIBHBIX JAHHBIX IJIA ITHJIOTHBIX YCTAHOBOK.

Hanmucanue pedepara (P), yerasiit orpoc (YO), konTponbHas padota (KP), pemenue 3ana4a (P3)

2.3.2 3aHATHS CEMUHAPCKOT0 THMA

CGMI/IHapCKI/IC 3aHATHUS - HC IPECAYCMOTPCHLBL

2.3.3 JIabopaTopHbIe 3aHATHSA

CUCTEMOM «DJIEKTPOINAIN3-MEHEIKEDP»

Ne HanmenoBaHue 1a60paToOpHBIX paboT Popwma Tekymiero
KOHTPOJIS

1 2 3

1. |CpaBHeHue s3koHOMUYECKOH 3(h(heKTUBHOCTH pa3IMUHBIX TPOLECCOB 3amura JIP
o0eccoMBaHus

2. (ITporpamma MGM, peanu3zyroias MUKpOT€TepOreHHYIO MOJENb. 3amura JIP
Pacuer copOruu 3neKTpoauTa.

3. [MukporereporeHHast Mosienb. Pemenue npsiMoit 3aj1aun pacyera 3amura JIP
3aBUCHUMOCTH YAEJIbHOM 3J€KTPOIPOBOAHOCTH, TUD(Yy3MOHHON
IIPOHUIIAEMOCTHU U YHCEN NIEPEHOCA OT KOHLEHTPALUHU JIEKTPOJIUTA.
Pemenue oObpatHo# 3aaui: HAXOXKIECHUE TTAPAMETPOB
MHUKPOT€TEPOre€HHON MOJEININ MO SKCIIEPUMEHTAIBHBIM JAHHBIM.

4. |PermeHue oTHOMEPHBIX 33724 MEKTpoAuGDYy3Ur dJEKTPOIUTA Yepe3 3amura JIP
MeMOpaHy.

5. |Pemenne ypaBuenus HaBbe-Ctokca u mpo¢uiab CKOPOCTH B KaHaje 3amumra JIP
MEXy IBYMs NapaJuleJIbHBIMU [IJIACTUHAMU.

6. ([Taket mporpamm ELDIAL - «Onektpoananus». KOHBeKTHBHO- 3amura JIP
mud¢y3noHHas Mojienb. PacueT anexkTpoauanu3aTopoB Jis
o0eccoylnBaHUs M KOHIIGHTPUPOBaHUs. Pacyer 31eKTpoAnanu3aTopoB ¢
CeTYaThIMU MPOKJIAJIKaMU U C MPOPUINPOBAHHBIMU MEMOPaHAMH.
Hcnonp3oBanme MOIX00B TEOPUHU TTOTO0HS M IKCIIEPUMEHTATBHBIX
JAHHBIX.

7. |CoBmecTHOE ucnonb3oBanue nporpamm ELDIAL 1 MGM. 3amuta JIP
Onrumuzanusa napameTpoB /] anmapatoB U THAPOJUHAMUYECKHUX
11apaMeTPOB.

8 |Pacuer m ontumu3zanus kackanoB /] anmapaTtoB. Pabora ¢ skcniepTHON 3ammura JIP

3ammura nabopatopHoit padotsl (JIP).




2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (IPOEKTOB)
KypcoBbie paboThI - HE IPEAYCMOTPEHBI

2.4 TlepedyeHb Y4eOHO-METOAMYECKOr0 oOecrevyeHHs IJsi CAMOCTOSITEJIbLHOH PadoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOYJII0)

Hepe'{eﬂb y'leﬁHO'MeTOI[I/I‘lGCKOFO o0ecrneyeHus JAUCHHUIIMHBI 11O

Ne Bun CPC BbINIOJTHEHHIO CAMOCTOSITE/IbHOMH PadoThI

1 2 3

1 [[Ipopabotka Jlykomckuii  10.4., TamOypr 1O.Jl. ®Pu3uko-XxMMHUYECKHE OCHOBBI
y4eOHOro anektpoxumud. Jonronpynusiii: Uaremnexkt. — 2008. 423 c.
(Teopetnyeckoro) |3amaneeB 3.X., [locoxun B.H., Yedpanos B.M. OCHOBBI ruipaBiInku 1
Marepuaia TEIJIOTEXHUKH. M.: JlaHsb. 2014.

2 |Beimonnenne http://www.lanbook.com/books/element.php?pll_cid=64&pll id=1019
WHAUBUAYAIbHBIX |[MeToauyeckue ykazaHus 110 OpraHU3alud CaMOCTOSTEIbHON paOOThI.
3a/laHui MeTtoauyeckue yka3aHusl K BBIIIOJIHEHUIO Ja00paTOpHBIX padoT.
(monroroBka Meroandeckue yka3zaHusl [0 HamucaHUIO pedepaToB. Y TBEPIKIECHBI
COOOIICHUI, kadeapoi pusndeckoit xumuu, mpotokos Ne 17 ot 11.05.2017 1.
IIpe3eHTaIHi) Metoauyeckue yka3zaHusl K BBINOJHEHHIO J1a0OpaTOPHBIX paboT 1o

3 |[logroroBka JTUCHUIUIMHE. YTBEpKIeHBI Kadeapoil Gu3nueckoil XuMUH, IPOTOKOI
pedepara Ne 10 ot 13.03.2018 1.

4 |[ToaroroBka K Metoaudyeckue pEKOMEHJAIMU K OpraHu3ali  ayJuTOPHOM U
TEKyLIEMY BHEAYAUTOPHOU (camocTOsATEIHHOI) paboThI CTYIEHTOB:
KOHTPOIIIO, 3amute |MeToauueckue ykasanus / coct. T.II. Cropoxenko, T.b. TlounHOK,
71a00PaTOPHBIX A.B., becnanos, H.B. Jloza. — KpacHonap: Ky6auckwuii roc. yn-t, 2018.
pabot 89 ¢

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM X 370POBbS M BOCHIPUSATHS HH(OPMAIIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ie4yaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

st hopMHupOBaHUsT KOMITIETEHIIMN B TIPOIIECCE OCBOSHHUS Kypca MCITIONIb3YETCS TEXHOJIOTUS
npodecCrOHAIBLHO-PAa3BUBAOLIETO 00YUEHUs, TPEeIyCMaTPUBAIOIIAsl HE TOJIBKO TMepeiady
TEOPETUYECKOTO MaTeprasa, HO U CTUMYJIMPOBAHNE U Pa3BUTHE MPOTYKTHBHBIX
MO3HABATENbHBIX JEHCTBHUI CTYACHTOB (Ha OCHOBE IICUXOJIOT0-TIelarOrYeCcKOi TeOpuu
MO3TaIHOTO (POPMHUPOBAHUS YMCTBEHHBIX JEHCTBHIA).

Co3nanue B yueOHOH eATEIbHOCTH MPOOIEMHBIX CUTYAIlUil U OpraHu3aIisl aKTUBHOM
CaMOCTOSITENIbHON AEATENbHOCTH 00yHarOIUXCs 0 UX PA3PEIICHUI0 IIPUBOIUT K TBOPUECKOMY
OBJIQ/ICHUIO 3HAHUSIMU, YMEHHUSIMU, HABBIKAMH, PA3BUTHIO MBICTUTEIBHBIX CIIOCOOHOCTEH.
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Pabora ¢ anexkTpoHHBIMU 0a3aMu TaHHBIX, IOJArOTOBKA pedepaToB U 3ammTa B popme A0KIana
Ha CEMHUHAape, BKIIIOYAIOILAsi OTBETHI Ha BOMPOCHI U/WUJIH JUCKYCCHIO, MHANBUIYAIbHBIX 3aaHUM,
JUCKYCCHH 10 00CY>KIaeMbIM BOTIPOCAM.

JUis AU ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbSI IIPEJYCMOTPEHA OpraHHU3aLus
KOHCYJITALIUH C UCIOJb30BAHUEM IEKTPOHHOM IIOYTHI.

4 OueHOYHbIE H METOANYECKHE MAaTEePHAJIbI

4.1 OueHouyHble CpeacTBAa AJSl TeKYyILero KOHTPOJISI yCIeBAeMOCTH M IPOMEKYTOYHOM
aTrecTamuu

OrneHouHbIE CPECTBA MPEHA3HAYCHBI 17151 KOHTPOJIS M OLIEHKH 00pa30BaTeIbHbIX
JOCTHDKEHUH 00y4aroIMXcsl, OCBOMBLIMX IPOrpaMMy y4yeOHOH JUCHUIUIMHBI «MaTemMaTnyeckoe
MOJIEJMPOBAHUE U ONTUMH3ALUS IPOLECCOB AIEKTPOMACCONIEPEHOCA B DJIEKTPOXUMUUYECKUX
cucTeMax».

OrneHOYHBIE CPEACTBA BKIIOYAIOT KOHTPOJIBHBIE MATEPHAIIBI TSI IPOBEICHUS TEKYILErO
KOHTPOJIS B pOpME YCTHOTO OIIpoca, 00CYKAECHUS AUCKYCCHOHHBIX BOIIPOCOB, KOHTPOJIbHBIX
pabort, pedeparos, 3a1a4 ¥ HHAUBUAYAIBHBIX 3aJaHUN CTYICHTOB U IPOMEXYTOYHON
aTTecTalluy B GopMe BOIPOCOB K IK3aMEHY.

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM UX MHAWBUAYAIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbS IIPEOCTABIIAETCS JIOMOJIHUTENBHOE BPEeMs JJIs OATOTOBKU OTBETA HA 3a4eTe;

— IIPU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YIbTaTOB O0yUYSHHsS] MHBAINIOB H JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPELyCMAaTPUBAETCS] MCIIOJIb30BAaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMUA 0COOCHHOCTSIMH;

— TIpY HEOOXOUMOCTH JIJISl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpoOlEeaypa OLEHMBAHUS pE3YyJbTaTOB OOyuYeHHs MO JAUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponiennypa ornieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs WHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) TMpeIycMaTpuBaeT IPeI0CTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPaHMYEHHUSIM HX 3J0POBbS U BOCIPHITHUSA
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B popMe 3JIEKTPOHHOT0 IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJISl TeKyIlIeil U NPOMeXKYTOYHOM aTTecTauuu

Kon HaumenoBanue
KoHnTtponmpyemslie
No KOHTPOJIUPYEMO OIICHOYHOT'O CPEJICTBA
paznensl (TeMbI) N
n/m * 1 KOMIIETEHIINH . [TpomexxyTounas
JUCIUILTAHBI Texkymuit KOHTPOJIb
(unu ee yacTH) aTTeCTaIus
1 Bunb MeMOpaHHBIX OI1K-3 Bonpocwi 015 Bonpoc na sxzamene




MIPOIIECCOB H KoHmpoavHou pabomol no | 1-3
HCIIOJIb3YEMbIE€ B HUX pasoeny
MeMOpaHbI
MuxkporereporeHsas OIIK-2 Bonpocvt ons ycmuozo Bonpoc na sxkzamene
MOJIEIIb onpoca no paszoeny 45,7
KonBekTuBHO- OIlK-3 Bonpocvt ons ycmnozo Bonpoc na sxkzamene
nuddy3noHHas onpoca, KOHMPOIbHAsL 6,8-10
MOJIETb paboma, 3a0a4u
[Ipunoxenue Teopuu OIIK-3 Bonpocut ons ycmuozo Bonpoc na sxkzamene
mo1o0mst K onpoca no pazoeny 11,12
3IEKTPOMEMOpPAHHBIM
npoueccam
Pacuer D] anmaparos OIIK-2 Temvl pechepamos pazoeny | Bonpoc na sxzamene
5 1 KOMILUTIEKCHBIX 13-15
YCTaHOBOK IO OYHCTKE
BOJIBI
IMoka3aTeu, KPpUTEPHHU U HIKAJIA OLEHKH C()OPMHUPOBAHHBIX KOMIIETEHIIHIA
Kon u CooTBeTcTBHE YPOBHEH 0CBOEHHS KOMIIETEHIIUH TIAHUPYEMbIM
HAUMeHOBaHUe pe3yJibTaTaM 00y4eHHUsl U KPUTEPUSIM UX OLleHHBAHHUS
KOMITeTEeH LU NOPOrOBbIi 0a30BbIil ‘ NPOABHHYTBIH
Ouenka
Y 10BIETBOPUTEIBHO Xopo1110/3a4TeHo OTin4yHO /3a4TEHO
/3a4TeHO
OIIK-2 3HaeT TeopeTudYecKue | 3HaeT TEOPETUUECKUE 3HaeT TeOpeTUUECKUe
Cnocoben OCHOBBI (PU3UYECKONW | OCHOBBI (PU3HUECKOM OCHOBBI (pu3nvecKon
aHAIU3UPOBATH, XUMHUH, SIBICHUIN XUMHH, SBICHUN XUMHH, SBICHUN
WHTEPIPETHPOBAT | TIEPEHOCA B nepeHoca B nepeHoca B
b ¥ 000011aTh ANEKTPOXUMHUUECKUX | DIIEKTPOXUMUYECKUX 3IEKTPOXUMHUUYECKHUX
pe3yabTaThI CUCTEMAX, CIIOCOOBI CUCTEMAaX, CTIOCOOBI CHUCTEMAaxX, CIIOCOOBI
AKCIIEPUMEHTAJIbH | MAaTEMaTUYECKOTO MaTeMaTU4eCcKoro MaTeMaTU4YeCcKOoro
BIX U PACUETHO- MOJICIIUPOBAHUS, HO MOJICITMPOBAHUS MOJICIMPOBAHUS
TEOPETHUUECKHUX JIeaeT 3HAaYUTENIbHbIE
pabort B OIUOKHN
n30paHHOU YwMmeer YMeer aHaTu3upoBaTh, YMeer aHaTu3upoBaTh,

00J1aCTH XUMHUHA
WY CMEXKHBIX

HayK

MHTEPIPETUPOBATH U
0000111aTh
Pe3yabTAThI
AKCIEPUMEHTATBHBIX
U pacyeTHO-
TEOPETHUYECKUX Pa0bOT

UHTEPIPETUPOBATH U
0000111aTh pe3yabTaThI
OKCIICPUMCHTAJIBHBIX U

PACYCTHO-TCOPCTUUCCKUX

paboT, MPOBOIUTH
MaTeMaTHYECKOe
OIMMCAHUEC pPa3JIUIHBIX
SIBJICHUH TIEPEHOCA, HO C
YKa3aHUSIMHU
IIpEnoAaBaTelIs

WHTEPIPETUPOBATD U
0000111aTh pe3yabTaThl
OKCIICPUMCHTAJIBHBIX U
pacueTHo-
TEOpEeTUYECKUX padoT,
MPOBOIUTH
MaTeMaTHIeCKOe
OITMCAaHUE PA3TUIHBIX
SABJICHUU MEpEeHOCca

Bnaneer Teopueit u
CIOCOOHOCTBIO K
MHTEpPIIpETANH
pe3yJIbTaToOB
MPAKTUYECKOU U

Bnaneer Teopueit u
HaBBIKaMHM aHAlIN3a |
HWHTEpIpEeTaIN
pe3yJIbTaToB
MPAKTUYECKON 1

Bnaneer Teopueit u
HaBBIKaMM aHAlIN3a B
HWHTEpIpEeTaIIN
pe3ysibTaToB
MPAKTUYECKON 1
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TEOPETUYECKOI
paboTel B 00nacTu
¢buznueckoil xumum,

TEOPETUUECKOU pabOTHI B
obnactu huzmueckoi
XVMHU U B

TEOPETUYECKOI
paboTel B 0OnacTu
(bu3nueckoit XuMuu u

HO JIOTTyCKaeT npodeccrnoHabHOM B npodeccroHabHON

OIIMOKH B JeSITeTbHOCTH C JeSITeIbHOCTH

TEPMHHOJIOTHH HE3HAYUTEIIbHBIMH

omuOKamMu

OIIK-3 3HaeT ¢ 3HaAEeT TEOPETUUYECKUE 3HaeT TeOPETUUECKUE
Criocoben HE3HAYUTEITbHBIMA OCHOBBI (PH3UKO- OCHOBBI (PH3UKO-
UCIIOJIb30BATh OIIMOKaMH XUMHUYECKHX SBICHHUM XUMHUYECKHX SBIICHHUIA
BBIYUCITUTEILHBIC | TEOPETUYCCKHE nepeHoca B nepeHoca B
METO/TbI U OCHOBBI (PH3UKO- ANMEKTPOXUMHUYECKUX INMEKTPOXUMHUYECKUX
a/IalITHPOBATh XUMHAYECKHX SIBJICHUH | CHCTEMax, MOAXO0bI U cucTeMax, MOJAXOIbl U
CYIIECTBYIOIIME | TIEPEHOCa B CTIIOCOOBI CHOoCcO0BI
POTPaMMHbBIC IEKTPOXUMUYECKHX | MATEMaTHYECKOTO MaTeMaTHYECKOTO
POYKTHI JIJIst CUCTEeMax MOJICTTUPOBAHUS B MOJICTTHPOBAHUS B

peleHHs 3a1a4
poQeCCHOHAIIBH
Oif JICATEITBHOCTH

(bu3nueckoit XumMun

(bu3nueckoi XuMun

YmMmeer paborats ¢

YwMmeer paborats ¢

YmMmeer paborats ¢

MaTeMaTHYEeCKUMH MaTeMaTHYECKUMU MaTeMaTHYEeCKUMH
MOJICIISIMH, MOJICISIMH, MOJICIISIMH,
OITMCHIBAFOIIIMMH OITMCHIBAFOIIIMMH OITMCHIBAIOIIIMMH
BJIEKTPOXUMHYECKOE 3JIEKTPOXUMHYECKOE 3JIEKTPOXUMHYECKOE
MoBeJIcHHe MEMOpaH, | OBEACHUE MEMOpaH; MOBEICHUE MEMOPaH;
HO C YKa3aHUSMU CpaBHMBATH MOJIYYEHHBIE | CPAaBHUBATh
MpernojiaBaTes; pe3yabTaThl € MOJIyYeHHbBIE
CpaBHHMBATH 3KCIEPUMEHTAIbHBIMU pe3yJIbTaThI C
MOJIy4YECHHBIE JTAaHHBIMU C JKCIIEPUMEHTAIbHBIMU
pe3yJIbTaThI C He3HAUYNTETLHBIMU JTAaHHBIMHA
AKCIIEPUMEHTAIbHBIM | OLITHOKAMU

¥ JTaHHBIMH C

HEe3HAUYNTEeIbHBIMU

OIIIMOKaMH

Bnaneer Bnaneer nporpammubsiMu | Brnageer
MPOrPAMMHBIMHU MPOAYKTaMH, MPOrPaMMHBIMH
MPOAYKTaMH, peanu3yrIMMHI CUCTEMY | IPOJYKTAMHU,
peanu3yrmuMu MaTeMaTHYECKHX peaNnu3yIOIUMHA
CUCTEMY MOJIeJIeH; HaBbIKaMH CUCTEMY
MaTeMaTHYECKHX MaTeMaTHYEeCKOTO MaTeMaTHYECKUX
MOJIeIeH; HaBbIKaMH OIMMCAHUS SIBJICHUS MOJIeIeH; HaBbIKaMH
MaTeMaTHIECCKOTO MEepPEeHOCca, HO JOMYCKAET | MAaTEMAaTHYECKOIO
OIMMCAHUS SABJICHUS HE3HAYUTENbHBIE OINOKY | ONMMCAHUS SBICHUS
MepeHoca, HO B pacuerax nepeHoca

JIOTTYCKaeT OIIMOKHU B
BBIOOpE aJropuT™Ma

Tunosblie KOHTPOJIbHBIC 3a/IaHUA WJINX UHBIC MaTECPUAJIbI, HBOﬁXOJII/IMble AJId OHCHKHA

3HAHMH, YMEHUH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOLIHMX 3TANbI

¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl
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Bonpocs!l 111 KOHTPOJILHOH padoThl Mo Teme «Buabl MeMOpaHHBIX NPOLECCOB U
HCIOoJIb3yeMble B HUX MeMOpaHbI»
1. Bunsr MeMOpaHHBIX MPOLIECCOB.
2. Kakue MeMOpaHHbIE TPOLIECCHI MOAXOIAT ISl KAKUX AMANa30HOB KOHLIEHTPALMH OUNIIaeMBbIX
pacTBOpOB?
CrpyKTypa BHEHIHUX MeX(a3HbIX IPaHUL] HOHOOOMEHHBIX MEMOpaH.
KakoBa BHyTpeHH:S CTpYKTypa HOHOOOMEHHBIX MeMOpan?
Crpoenne memOpaH. BHyTpeHHee pa3aeneHue MeMOpaH 1o ¢azam.
CrpyKTypa BHYTPEHHHX MEX(pa3HbIX IPAHUI] HOHOOOMEHHBIX MEMOpaH.
JBoiinoit anekTpuueckuii cioit (JJ9C). Monenu cTpoeHus IBOWHOTO IEKTPHIECKOTO CTPOSI.
Pacnpenenenne nop meMOpaHsbl 0 paguycam. MHKpPO-, ME30- U MaKpOTIOPHI.
YeMm oTnmuaroTcsi MeMOpaHbl, MCIIOJb3yeMble B OapoMeMOpaHHBIX Ipoleccax, 0T MeMOpaH,
UCTIOJIb3YEMBIX B AJIEKTPOMEMOpaHHBIX Iporeccax?
10.  da3oBas HEOHOPOJHOCTH MEMOpaH Ha MUKPOYpOBHE. VI3MeHeHUsI CTPYKTypbl MeMOpaH
npu HaOyxauuu. [lepkossius.
11.  IlpencraBnenus /[peiidroca u ['mpke o crpykrype memOpaH. KnacrepHo-kaHasibHas
Mozenb ['upke.
12. Mopuenu Kpoiiepa u XKebemns
Ilepeyenb 4YacTH KOMIETEHIWH, NMPOBepsieMbIX OHeHOYHBIM cpeacTBoM: OIIK-2 3Hate,
ymetb, OIIK-3 3HaTh, BageTh.

©oOoNO AW

Bomnpocsl 1151 yeTHOro onpoca no teme «MukporereporeHHasi MoJeJib»
1. MuxkporereporenHnas Mojesb. OCHOBHBIC TTOJIOKEHUS U YPABHEHHUS.
2. [IpuMeHeHue MUKPOTeTepOreHHOM MOIETH.
3. Touka w3037eKTPONTPOBOAHOCTH. OMpenescHHe TOYKH H303JICKTPOIPOBOJHOCTH M3 JTaHHBIX
ANEKTPOIPOBOTHOCTH MEMOPaH.
4. PacueT 1071 TeNeBOr U MeXTeNeBor (ha3bl U3 JAHHBIX DJIEKTPOIPOBOTHOCTH.
5. [lapametp ['HycuHa u ero ompenenenue U3 JaHHbIX T Yy3nOHHON TPOHUIIAEMOCTH.
IlepeyeHb 4YacTH KOMNETEHIHH, MPOBepPsieMbIX OMeHOYHBIM cpeacTBom: OIIK-2 ymers,
Bnaneth, OIIK-3 ymeTs, Bnagers.

Bonpock! 1J1s1 yCTHOTO ONIpOca ¥ KOHTPOJILHOM padoThl 10 TeMe « KOHBEeKTHBHO-
AU(PPy3MOHHAS MOJEJIb)

YeM 0TINYAOTCS MAKPOCKONIUYECKUI U MUKPOCKOIIMUECKNN MEXaHU3MBI IIEpeHoca?

Kakue ocHOBHbBIE 3aKOHBI COXPAaHEHMSI CYILIECTBYIOT?

Kakue ypaBHeHUs! OTHOCATCS K ypaBHEHUsIM OanaHca?

Urto onuchIBalOT ypaBHEHUS OajaHca Macchl U OajlaHca KOJIMYECTBA BEIeCTBa?

B yem ocobeHHOCTh ypaBHEHHUs OajaHca KOJTUYECTBA IBUKEHUSA?

B 1uem ocHOBHOe oTnuune nporecca AUPPy3Ur B yCIOBUSIX HAIO0KEHHOTO 3JIEKTPHUUECKOTO

nons u 6e3?

N3 kakux ypaBHEHUH U NPEIIIONIOKEHNN BhITeKaeT ypaBHeHne HepHera-Ilnanka?

8. Kak BbIpa3uTh IUIOTHOCTh TIIOTOKa HOHOB Ye€pe3 TPAJUEHT 3IIEKTPOXMMUYECKOTIO
noTeHyana?

9. B dyem 3akio4aercs yclioBUE paBHOBECHS?

10. Yem JsaMuHapHOE TEYCHHE JKHJIKOCTH OTJIIMYaeTcs OT TypOyineHTHoro? Ilo kakum
napamMeTpam MOKHO ONPEAEIHUTb, SIBIISETCS JIM T€USHHE JIAMUHAPHBIM MU TYpOYICHTHBIM?

11. U3 xakux ypaBHEHMI U MPEINONI0KEeHNH BbITekaeT ypaBHeHne HepHera-Ilnanka?

12. Yto Takoe nu¢¢y3MoHHBIH MOrpaHuyHbIN ciaoi? [HIpoAMHAMUYECKUH IMOTrpaHUYHBIH
cioit? Kak oHU COOTHOCSTCS MEXIy COO0M?

13. Tlonstue o nuddy3noHHOM cnoe: cnoit HepHera, monHas TonmmHa audy3HOHHOTO CIIos,
TUIPOAMHAMUYECKUI TOTPAHCIIOMN.

ok wdE

~
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14. Yemy paBHa CKOpOCTb TE€UEHUS >KUJKOCTU B siApe MOTOKa? Y CTEHKH TPYObl MU IIOCKOM
IIJIACTUHKA?

15. Kakue crnaraemsle BXoasT B ypaBHeHue HepHcra-Ilnanka?

16. B yem npenmyIiecTBa UCIOIb30BaHMs IByMEepHOU Moienu? B uem HegocTaTku?

17. Kak maremaTuuecku 3anucbiBaetrcs ypaBuenue Hepucra-Ilnanka st ABymepHoro ciydas?

18. Kakue rpaHuvHble yCIOBHS HNPUMEHSIOTCA Uil ABYMEPHOW KOHBEKTHBHO-AH(GY3HOHHOM
Mozenu?

IlepeyeHb YacTH KOMIIETEHIIUM, IPOBEPsieMbIX OLleHOYHbIM cpeacTBom: OIIK-2 3HaTh,

ymetb, OIIK-3 3HaTh, BIageTh.

IIpumepsl 32724 1J1s1 KOHTPOJIbHOH PadoThl 0 TeMe «KoHBeKTHBHO-IM(Yy3HOHHAS
MOJeJIb»

Bapmuanr 1
3agava. Haiitu onrtumanpHOE HampspKeHHME M ce0eCTOMMOCTh BOJBI, MoslydyaeMod npu D/
pactBopa NaCl ¢ xonuentpanuei 0.01 mons/n. IIpuHATH, YTO CKOPOCTH TeYeHHS pacTBopa 1.6
cm/c, koadpounuent auddysun comu D NaCl=1.6x10-5 cm2/c. Ctoumocts memOpan 1000
py6./M2. CTOMMOCTH 3JI. PHEPrUU paBHA 2 pyO. 3a KBTxyac. 3aTpaTtaMu JIEKTPO3HEPTHH Ha
nepekayky pactBopa mpeHeOpeub. Yucio pabounx dacoB B roxy 5840, croumocTh
obopynoBanusi 6e3 croumoctu MemoOpan 200 000 py6neii. [Ipon3BoaUTENBHOCTh YCTAaHOBKU 1
M3/4 o pumoaty u 0.2 M3/4 no xoHuentpary. [llupuna paGoueit yactu MmemOpaHbl (=IIMpUHA
Kamepbl obecconmBanus) 40 cM, paccTOSIHHE MEXIy coceHHMH MeMOpanamu h=0.5 Mmwm.
Crenens obecconuBanus 0,8. MakcuManbHOe 4uciio JieT 3kciryaTanuu 12 ner. Ipegycmorpers
3aMeHy MeMOpaHbI Kaxbie 4 To/a.
Bapuanr 2
3amaya. HallTu onTumaibHOE HaIpspDKEHHE U ce0ECTOMMOCTb BOABI, MoiydaemMod npu O[]
pactBopa NaCl ¢ konnentpaunueit 0.01 mons/n. [IpuHATH, 4TO CKOPOCTH T€UEHUs pacTBopa 1.6
cMm/c, kodpdunment muddy3uu comu DNaCl=1.6x10-5 cm2/c. Ctoumocts memOpan 1000
py6./M2. CTOMMOCTB 3J1. HEpPruu paBHa 2 pyO. 3a kBrTxwac. 3arparamMu >JI€KTpO3HEPrUM Ha
nepekayky pactBopa rmnpeHebOpeub. Yuciao paboumx uwacoB B romy 5840, croumocTs
o0opynoBanust 6e3 croumoctu MemoOpan 200 000 py6neit. [Ipou3BoaUTENBHOCTh YCTAaHOBKU 1
M3/4 o pumoaty u 0.2 M3/4 o xkoHueHntpary. lllupuna paboueit yactu MemOpaHsb! (=IIMpUHA
Kamepbl obecconuBanus) 40 cM, paccTOsIHME MEXIy coceHMMH MeMOpanamu h=0.5 Mmwm.
Crenenb obecconuBanus 0,8. MakcuManabHOE YUCIIO JIeT 3Kcrryatanuu 12 ner. [IpenycmorpeTs
3aMeHy MeMOpaHbl Kaxkzble 4 roja.
IlepeueHsb YacTH KOMIETEHI[UH, IPOBePsieMbIX OlleHOYHbIM cpeacTBom: OIIK-2 3HaTs,
ymets, OIIK-3 3HaTh, yMETB.

Bonpocs! 1i1s1 yctHoro onpoca no reme «IlIpusoskenne reopun nogodusi K

3JIEKTPOMEMOPAHHBIM MPOLIECCAM)

1. Yro takoe kputepuu noaodus? Kakue kputepuu noaoodus Bl 3HaeTe?

2. VI3 KaKuX reoMeTpUIeCKHUX MapaMeTpoB BEIBOIATCS uncia PeitHonbaca, [lImunra, HlepByna,

[Mpanarnsa? C kakuMu (GU3NYECKUMH TPOLIECCAMU OHU CBSI3aHBI?

Bun 3asucumoctu Sh-Re.

KakoBa ponbp cemapatopa-typOynuzatopa B MeMmOpaHHOW cucreme? B uem ero

noJyiokutenbHoe BiausHUe? OtpunarenpbHoe? B kakux ciydasx menecooOpazHO NMPUMEHSTh

cernaparop-TypOynu3aTop, a B KaKux — MHOE HalloJHEHUe KaHaja?

IlepeyeHb 4YacTHM KOMIIETEHLMH, NPOBepsieMbIX OHeHOYHbIM cpeacTtBom: OIIK-2 3Hats,

ymetb, OIIK-3 3HaTH, YMETH

Hw

IIpumepHbie Tembl pedepaToB no pasgeny «Pacuer 3/ annmapaTtoB ¥ KOMILUIEKCHBIX
YCTAHOBOK I10 0YHCTKE BOABD)
1. BnustHre MexxMeMOpaHHOTO paccTosiHus Ha 3pPexkTuBHOCTH D] mporiecca.
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8.

. Hanbonee mupoko ucnonb3yemslie B nporecce I/ cenapatopsl. X mapamerpsl, BIUSHUE HA

s dextuBHOCTH DI Mporiecca.

['maponnaamuueckuii pexxum /1 Moaynel, UCTIONIb3yeMBbIX TIPH 00ECCOIMBAHUH PACTBOPOB B
JIOTIPEAEIIBHBIX U CBEPXIPEACIBbHBIX TOKOBBIX PEKUMAX.

I'mpponunamuueckuii  pexxum O  Moayned, HCHOIb3YEMBIX B AJIEKTPOAUAIUZHOM
KOHLEHTPUPOBAHHUH.

BisiHue CTOMMOCTH 3JIEKTPOHEPIMM Ha KOHEYHYI0 CTOMMOCTb BOJBI, OYMIIEHHOMN
INEKTPOAUAIIU3OM.

Bbixon no AUCTUILIATY B IpoIieccax 0OpaTHOIO OCMOcCa U AJIEKTPOANATIN3A.

. MeMOpaHbl, HCTIOJIBL3yEeMbIE B TPOMBIIIUICHHBIX AJICKTPOUaIU3HbIX anmnaparax: MK-40, MA-

40, MA-41, CMX, AMX, CMH, AMH. 1x nocToMHCTBa 1 HETOCTATKH.
PacueTr cTouMocTH COMyTCTBYIOIIETO O00PYI0BAHUS, UCITOIB3YEMOTO TIPH JIEKTPOAHAIIH3E.

Ilepeyenb 4acTH KOMIIETEHLWH, NMPOBepsieMbIX OHeHOYHBIM cpeacTBoM: OIIK-2 3Hate,
ymets, OIIK-3 3HaTh, YMETH

oA~

~

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

3auyTeH0-IK3aMeHAIMOHHbIE MATEPHAJIBI IJIS IPOMEKYTOUHOM aTTecTaluu (IK3aMeH)

Bonpocs! 1J1s1 IOATOTOBKH K 3K3aMeHY:

Knaccudukarus snepropecypcos.

OHeprusi, SHepreTuka, YHeprocOepeKeHne, SJHePreTUIecKue pecypebl (OCHOBHbIE TEPMHUHbI
U OTIpE/ICTICHUS).

OHepreruyeckre pecypcbl. OCHOBHblE TEpMUHBI M HOHATUS. TpaguLIMOHHBIE W
HEeTPaJULOHHbIE PECYPCHI.

Bo300HOBIIsI€MBIE 1 HEBO30OHOBIISIEMbIE PECYPCHI.

PecypcHas o0ecrie4eHHOCTh MUPOBOM SHEPTETUKH U IEPCIIEKTUBBI €€ Pa3BUTHS.

Cocrosinue u ¢yHkuun cocrosiHus. Ilponeccsl u ux ycnosus. IlepBblif 1 BTOpOH 3aKOHBI
TEPMOJNHAMUKHU.

3aKOH COXpaHEHMsI DHEPTUHU, U3MEHEHHUE SHTPOIIMU CUCTEMBI U OKPYXKaIOLIEH Cpeabl.
Okcepretuueckuil Oananc. dusnyeckas skceprusi. Jkceprust cmemeHus. KonnyectBo u
KaueCTBO TEIUIOThI. XUMHUYECKAs DKCEPIHUsL.

Knaccupukanus u Buasl TomnuB. IIpoucxoxneHue, crnocoObl 100bIMM U MPUMEHEHHE
pa3IMYHBIX BUJOB TOIUIMB. OCHOBHBIE COBPEMEHHBIE BU/IBI U XaPAaKTEPUCTHKA TOIUINB.

Hedrexumus u katanu3. AHanu3 (pakIMOHHOTO COCTaBa HE(TH M MOJEIBHBIX CMecel
YIJIEBOIOPOOB.

Knaccudukanus copOEHTOB I OUYMCTKH OKpYXarolled cpeabl OT YIVIEBOJOPOJIHBIX
3arpsI3HEHU M.

[IpyHIMIIBI ¥ OCHOBHBIE  HANpaBJIEHMs]  MOCTPOEHUS  OE30TXOMHBIX  XHUMHKO-
TE€XHOJOTHYECKHUX IIPOU3BOJCTB.

Knaccupukanus mnomumepoB. CuHTE3 MOJKMMEPOB: pEaKUMH TMOJIUMEpPU3ALNUA U
MOJINKOHCHCALINH.

HetpanunmoHnHas sHepreTvka M €€ XapaKTepUCTHKA: BETPOIHEpPreTHKa, reoTepMmalibHas
JHEPreTHKa, COJHEYHas SHEepreThka, Majias THAPOIHEpreTHKa, OMO’HEpPreTHKa, dHEPrus
MOpEN U OKEAHOB.

Knaccudukanus, BUbl 1 OCHOBHBIE XapaKTEPUCTUKU TOIUIMBHBIX 3JIEMEHTOB.
OunpTpyrolue 31eMeHTsl U copoeHTsl. Kimaccudukanust copoeHToB. MeTo1pl MOTy4YeHus U
pUMEeHEeHHe COPOEHTOB.

DnekTpoMeMOpaHHbIe MPOIIecChl. Jlunanus, 3JIeKTpo a3, HOHHBIH 0OMEH.
Bapomembpannbie npormeccel. OcMoc 00paTHBIE OCMOC W MeMOpaHbl Uis OOpaTHOTrO
ocMoca.

OO0me BOMPOCHI YMPABJICHUS YHEProcOCpeKCHHEM Ha MPEANPHUATHIX. DHEPreTHUCCKHil
MEHEKMEHT.
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IlepeyeHb KOMMeETEHIHIi, NPOBEPSEMbIX OLEHOYHBIM CPEICTBOM: CIOCOOHOCTh K
abcTpakTHOMY MbIIeHH0, aHanu3y, cuaredy (OITK-3) - Bompocwer 1,2,3,11,12; BnagcHue
COBPEMEHHBIMH  KOMITBIOTEPHBIMH ~ TEXHOJIOTHSIMH ~TPH  [UIAHUPOBAHUU  HCCIICIOBaHUMH,
MOJIYYCHUH M 00pabOTKE Pe3ysIbTaTOB HAYYHBIX IKCIIEPUMEHTOB, cOOpe, 00paboTKe, XpaHCHHH,
npefcTaBieHUd W mepenadye HaydHoit wunHpopmarmu (OITK-2) - Bompockl 4,5,7,13,14,15;
BJIAJICHNEC HABBIKAMU COCTABJICHUS IUIAHOB, NPOTPaMM, IPOCKTOB M JPYIHX JUPEKTUBHBIX
nokymentoB (OITK-3) - Bonpocsr 6,8,9,10.

Ilpumep rxk3amenayuonnozo ounema:
®eaepanbHOe rocyIapcTBeHHOE 0I0/1KeTHOe 00pa3oBaTeIbHOE YUpeKIeHne

BbICIIET0 00Pa30BaAHUA

«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)
Xumus
DIEKTPOXUMUS
Kadenpa pusznueckoi xumun
Jucnumimnaa «MaremMaTnyeckoe MoJeJIJMPOBaHNEe W ONITUMM3AIUS NPOLIECCOB
3JIEKTPOMACCONEPEHOCA B JJIEKTPOXUMHYECKHX CHCTEMAX»
JK3aMeHAUMOHHBbIN OniteT Ne 1
Knaccudukanus sHepropecypcos.
3aKOH COXpaHEHUs SHEPTUHU, U3MEHEHUE SHTPOIIUU CUCTEMbI U OKPY KaIOLIeil cpeabl.
3. DnextpomeMOpaHHbIE IPOLECCH. J(nanu3, 3NeKTPoUalin3, HOHHBIA OOMEH.
3aBenyromnmii kKageapoit B.N. 3abonoukuit

N

4.2 Mertoauyeckue MAaTepHAJIbI, OMNpeesolie NPoUeIypPbl OLEHUBAHUS 3HAHMI,
YMeHHI, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(¢popMupoBanus KomMneTeH M.

MeToanyeckue peKOMeHIalUM OTIpPe/ieIsIole NPole1yphbl OlleHUBAHUSA
Pe3yJIbTATOB YCTHOI'O ONpoca.

O1neHKa «omau4HO» CTaBUTCS, €CIIM CTYJIEHT TOJHO M3JIaraeT MaTepuai (OTBEYaeT Ha BOIPOC),
JlaeT TPaBWIBHOE OIpEJesIeHNe OCHOBHBIX MOHATHH; OOHapy>KMBaeT MOHMMaHHME Marepuana,
MOYKET 00O0CHOBATh CBOW CYKICHHS, IPUMEHUTH 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOAUMBIC
IOpUMEpPbl HE TOJIBKO M3 y4yeOHHKa, HO U CAMOCTOSITEJIbHO COCTABJICHHBIE; M3JaraeT MarepHuai
MIOCJIEIOBATEIBHO M MTPABUIBHO C TOYKHU 3PEHUSI HOPM JIUTEPATYPHOTO SI3bIKA.
OneHka «xopouwio» CTAaBUTCS, €CIM CTYJIEHT JaeT OTBET, YIOBJIETBOPSIOUIMA TeM Xe
TpeOOBaHUSAM, YTO M JJIsI OLEHKH «OTIMYHO», HO JIOMyCKaeT 1—2 OmmOKH, KOTOpBIE CaM K€
UCTIpaBIISET, U 1—2 HejoueTa B MOCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHHH U3JIaraeMoro.
O1eHKa «y0061emeopumenbHo» CTaBUTCS, €CITU CTYJICHT OOHAPY)KUBACT 3HaHUE W TIOHMMAaHWE
OCHOBHBIX TMOJIO)KEHUH JaHHOW TEeMbl, HOT H3J1araeT Marepuajg HENOJHO M JOMyCKaeT
HETOYHOCTH B OTPEACICHUW TOHATHH WM (HOPMYIMPOBKE MPAaBHJ;, HE YMEET IOCTATOYHO
riyOOKO M JI0Ka3aTellbHO OOOCHOBAaTh CBOM CYKJCHMS M TMPUBECTH CBOM NMPHUMEpHI; M3Jaraer
MaTepHall HeToCIeI0BaTeIbHO U IOMYCKAeT OMMOKH B SI36IKOBOM O0(hOPMIICHUH H3JIaraeMoro.
OreHka «Hey0os1emeopumenbHo» CTaBUTCS, €CIIU CTYJIEHT OOHApy>KMBAeT He3HaHHE OoJbIIeH
YacTH COOTBETCTBYIOIIETO BOMPOCA, JIOIMYCKAeT OMHMOKH B (HOPMYTHPOBKE ONPEACICHUN U
NPaBUJ, UCKAXKAIOLINE UX CMBICH, OECHOPSII0YHO U HEYBEpEHHO u3naraer marepuas. OleHka
«2» OTMEYaeT TaKhe HEAOCTATKH B MOJITOTOBKE, KOTOPHIE SIBIISIOTCS] CEPHE3HBIM TPEMSTCTBHEM K
YCIIEIIHOMY OBJIa/ICHUIO MOCJIEAYIOIINM MaTepHaIOM.

MeToaunuyecKkue PEKOMEHAAIUHA OoNpeae/asaiomue npoueaypbl OICHUBAHUA KOHTPOJbHBIX

paoor.
KonrtponbHas paboTa mpoBOAUTCS B MUCbMEHHOM (Gopme.
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O1eHKa «OTIMYHOY» BBICTABIISETCS, €CIIU CTYACHT BBIOJHMI paboTy 06e3 OmMOOK M HEI0YETOB,
JOITyCTUIT He OoJiee OTHOTO HeJ0YeTa.

OreHka «XOpOIIo», €CIIM CTYAEHT BBIOJHWI pabOTy MOJHOCTHIO, HO JOMYCTHJI B Hell He Ooee
OJTHOU HEerpy0oil OIIMOKU ¥ OJTHOTO HEJIo4eTa, WM He 0oJiee TBYX HEJ0UYECTOB.

OrneHka «yIOBJIETBOPUTEIBHO», €CIM CTYACHT MPAaBUIBHO BBHINOJIHUI HE MEHEE IOJIOBHHBI
paboTHI WM TONYCTHJI HE OoJiee ABYX I'pyObIX OmMOOK, Ui He Oojee oHON TpyOod W OJHOU
HerpyOoi omuOKK U OJTHOTO HEI0YeTa, WK He 0oJiee IBYX-TpeX HErpyObIX OMNOOK, WA OJTHOU
HErpyOo# OMMOKH U TpeX HEeJ0YETOB, HIIH IPH OTCYTCTBHU OIIUOOK, HO NIPU HAIWYHU YEThIPEX -
ISTH HEJ0YETOB, TUIOXO0 3HAET TEKCT IPOU3BEACHUS, TOMYCKAET HCKakeHHe (DaKTOB.

O1neHKa «HEYIOBIECTBOPUTEIBHO», €CIM CTYACHT JOIMYCTHJ YHCIO OIMUOOK W HEIOYETOB
IPEBOCXOJIAIIEe HOPMY, NPH KOTOPOH MOXeT OBbITh BBICTaBJICHA OLEHKA «3», WM €Clu
NPaBUJIHHO BBIMTOJIHIII MEHEE ITOJIOBUHBI paOOTHI.

MeToanyeckue peKOMeHIAHH OTNpeIeIsIIoNIe MPoleIyPhbl OlleHUBAHNS J1a00PaTOPHBIX
pabor.

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3ajaHUs TaOOPATOPHON pabOThI, CTYACHT YETKO U 6e3 OmMOoK
OTBETHJI Ha BCE KOHTPOJIHHBIC BOTIPOCHI.
«4» (XOpoIlI0): BBHIMOJHEHBI BCE 3aJaHus Ja0OpaTOPHON pabOThI; CTYJICHT OTBETHJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMCUaHUSIMHU.
«3» (YIOBJIETBOPUTEIIBHO): BBIMOJIHEHBI BCE 3aJlaHUs J1TAOOPAaTOPHOW pabOThl C 3aMCYAHHSIMU;
CTYJICHT OTBETHJI Ha BCE KOHTPOJILHBIC BOITPOCHI C 3aMCUAHHSIMH.
«2» (HE 3a4TEHO): CTYACHT HE BBIMOJHWII WK BHIITOJHWI HEMPABWILHO 33JJaHHs J1a00PaTOPHOM
paboThI; CTYIEHT OTBETUJI HA KOHTPOJIHHBIC BOTIPOCHI C OIIMOKAMH UM HE OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI.

MeToauyeckne peKOMEH AU ONpeesdouue Npoueaypbl OeHHBAHUSA Pe3yabTaTOB
JIA0OPATOPHOIO 3aHATHSA C pellleHueM 3a1a4.

OneHka «omauyno» BBICTABISIETCS, €CIM CTYJIEHT MMEeT TIJIyOOKHe 3HaHHs Yy4eOHOro
MaTepuaia Mo TeMe NPaKTHUYeCKON paboThl, MOKAa3bIBAET YCBOCHHE B3aUMOCBSI3U OCHOBHBIX
MOHSITHM, UCTIONB3YEMBIX B pPabOTe, CMOT OTBETUTh HA BCE YTOUHSAIOIINE W JOMOJHUTEIbHBIE
BoNpochl. CTYIEHT AEMOHCTPUPYET 3HAHUS TEOPETHUECKOr0 M MPAaKTHMYECKOTo Marepuaya Io
TeMe TPAaKTHUYECKOH paboThI, ONMpeAenseT B3aUMOCBSI3M MEXAY MOKa3zaTelsMU 3aJaud, JaéT
MIPaBUJIBHBIM QITOPUTM PELICHHUs, OINPEAEISIeT MEXAUCHUIUIMHAPHBIE CBSI3W 10 YCJIOBHIO
3aJaHUs.
OueHka «xopouto» BBICTABIISETCS, €CIIM CTYACHT MOKa3aJl 3HaHUE y4eOHOro Marepuana, yCBOUI
OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTH INOYTHU IIOJHO HA BCE 3aJaHHBIE JIONOJHUTEIBHBIE U
yTOYHsIOIIMEe BONpOochl. CTyIEHT JEMOHCTPUPYET 3HAHUS TEOPETHUECKOI0 M MPaKTHUYECKOIo
MaTepuaiga MO TeMe NpPaKTHUecKOoil paboThl, JOMyCKas HE3HAUUTENbHBIE HETOYHOCTU IPU
pELIeHUH 3aJa4, UMesl HENOJHOE MOHWMAHNE MEKIMCHUIUIMHAPHBIX CBA3€H IPH MPAaBHIBHOM
BBIOOpE aNropuT™Ma pelieHus 3adaHus.
OueHka «ydoenemeopumenbHo) BBICTABIAETCS, €CIU CTYJEHT B LEJIOM OCBOWJ MaTepHall
IPaKTUYECKON pabOThl, OTBETHJI HE HAa BCE YTOUHSIOIINE U JOMOJIHUTENIbHBIE BOMPOChl. CTyIeHT
3aTPYOHAETCS C TPABWJIBHOM OIEHKOM TMPENJIOKEHHOM 3a]ayd, [a€T HEMOJHBIA OTBET,
TpeOyIOMMiA HABOAAIIUX BOMPOCOB MPEMOAaBaTelsi, BHIOOP alropuTMa pelIeHUs 3ajadu
BO3MOYKEH ITPU HABOJSIIMX BOIIPOCAX MPEMOIABATES.
OrueHka «Hey0061emeopumebHo» BbICTABISETCS CTYAEHTY, €CIIM OH UMEET CYIIECTBEHHBIE
po0Oesibl B 3HAHUSX OCHOBHOTO Y4eOHOT0O MaTepuaa NpakTu4eckoil paboTsl, KOTOPBIH
IIOJIHOCTBIO HE PACKPBUI COAEPKaHUE BOIIPOCOB, HE CMOI OTBETUTh Ha YTOUHSIOLIUE U
JIOTIOJTHUTENIbHBIE BONPOCHL. CTYIEHT AA€T HEBEPHYIO OLIEHKY CUTyallu, HEIPABUIBHO
BBIOMPAET aJTOPUTM JICHCTBUH.

MeToau4yeckue peKOMeHIAMHU ONpeae/Aole MPoueaypbl oeHnBaHus pedepaTos.
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OrneHka «OTIMYHO» CTABUTCS, €CIU BBINOJHEHBI BCE TPEOOBAaHMUS K HANHMCAHUIO W 3alIUTE
pedeparta: obo3HaueHa mpobieMa M O0OOCHOBaHA €€ aKTyaJIbHOCTb, CACIAH KPAaTKWW aHaIu3
Pa3IMYHBIX TOYEK 3PEHHUS Ha paccCMaTpUBAEMYIO MPOOJIEMY M JIOTHYHO M3JI0KEHAa COOCTBEHHAS
NO3UINSA, CHOPMYJIUPOBAHBI BBIBOJBI, TEMa pPACKpPbhITa TOJHOCTHIO, BBIACPKAH OOBEM,
coOmosieHsl  TpeOOBaHUS K BHEIIHEMY O(OPMIICHHMIO, [aHbl MpaBUIbHBIE OTBETHl Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI.

OneHka «XOpOIO» CTaBUTCS, €CIM OCHOBHBIE TpeOOBaHUS K pedepaTy U €ro 3ammre
BBINIOJIHEHBI, HO TIPH 3TOM JOMYIICHBI HEJOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUU MaTepuana; OTCYTCTBYET JIOTWYECKas IOCIEeIOBATEIbHOCTh B CYXACHUSAX; HE
BhIJIEpXKaH 00BEM pedepara; MUMEITCsS yIylleHuss B O(GOpMIICHHWH; Ha JIOTOJHUTEIBHBIC
BOTIPOCHI ITPH 3aLIUTE AaHBI HETIOJIHBIC OTBETHI.

OrneHKa «yIOBJIETBOPUTEIBHO» CTABUTCS, €CIM HWMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT
TpeboBaHuil K pedepupoBaHuio. B uyacTHOCTH, TeMa OCBEUICHA JHUIb YAaCTUYHO; JIOMYIICHBI
(dakTHueckue omMOKH B COAepKaHuu pedepara WiiK MPU OTBETE Ha JIOTIOJHUTEIIbHBIC BOIIPOCHI;
BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBO/I.

OueHka «HEe yIOBJIETBOPUTENBHO» CTaBUTCS, €cCIM Tema pedepara HE PacKphITa,
oOHapyKUBaeTCs CyNIECTBEHHOE HETIOHMMAaHUE MPOOJIEMBI, HITH pedepaT He PEICTaBIICH.

MeToanyecKue peKOMeHIalMH ONpeae/solue Npoue1ypbl OeHUBAHUS MPe3eHTAIUH.
OreHka «omauuHo» BHICTABISETCS CTYACHTY, €CIH:
- IPE3CHTAIHs COOTBETCTBYET TEME CaMOCTOSTEIILHOW PadoTHI,
- 0oOpMJICH TUTYIBHBIN CIa]1 C 3ar0J0BKOM (TeMa, LeNH, IJIaH U T.11.);
- copMyIHpPOBAaHHAS TEMA SICHO M3JIOKEHA U CTPYKTYPHUPOBAHA;
- WCHoJIb30BaHbl  Tpadmueckue wuzoOpaxkeHuss  (pororpadum, KapTUHKHM ©  T.0L.),
COOTBETCTBYIOIIIE TEME;
- BBIJEpPKAH CTWJIb, LIBETOBAas raMma, HMCIIOJIb30BaHa aHMMAIMs, 3BYK; paboTa odopmiieHa U
NPE0CTaBIIeHAa B YCTAHOBIICHHBIN CPOK.
O1eHKa «X0pouto» BbICTABISIETCS CTYACHTY, €CIIH:
- TMPE3EHTAIUsl COOTBETCTBYET TEME CAMOCTOSTEILHON PaOOThl; OPOPMIIEH TUTYIBHBIN ClIali]l C
3aroJI0BKOM (TeMa, LeJH, IJIaH U T.11.);
- copMyIMpPOBaHHAS TEMa SICHO M3JIOKEHA U CTPYKTYPHUPOBaHA;
- UCHOJb30BaHBl  rpaduueckue u3oOpaxeHus (pororpadmu, KapTUHKM U T.IL.),
COOTBETCTBYIOIIIE TEME;
- paboTa ohopMIiIeHa U MTPEIOCTaBIECHA B YCTAHOBJIEHHBIN CPOK.
OrneHka «Hey0oe1emeopumenbHo» BHICTABISIETCS CTYNIEHTY, €Clii paboTa He BBIMOJIHEHA WIIH
COJICPKHUT MaTepHall He IO BOMPOCY.
Bo Bcex ocTanmpHBIX ciTy4asx padoTa OIIEHWBAETCS Ha «yJOBIETBOPHTEIHHO

MeToan4yeckne peKOMEHIAIUU ONpPeAe/AolIue NPouea1ypbl OlleHHBAHUA 110
NMPOMEKYTOYHOH aTTecTallud B (pOPMe IK3aMEHa.

IIpu oneHKe yYUTBIBAIOTCS CIEAYIOIIHE KAYeCTBEHHbIC TOKA3ATeJM 0TBETOB:

- ri1yOuHa (COOTBETCTBHE U3YyUEHHBIM TEOPETHUECKUM 0000IIEHUSIM); IIUPOTA;

- OCO3HAaHHOCThb (COOTBETCTBHE TpeOyeMbIM B TMpOrpaMMe yMEHHUSIM IPHUMEHATh
MOJIyYEHHYI0 HHPOPMAIIHIO);

- MIOJTHOTA (COOTBETCTBUE 00BEMY IIPOTPAMMBI);

- YHCIIO U XapaKTep OUINOOK.

IK3aMeH.

- OTMETKAa «OTJMYHO» BBICTABIETCA CTYACHTY, €CIIM  OTBET TOJHBIA, MPaBUIbHbIN,
CaMOCTOATEINIbHBIN, MaTepuan HU3JI0KEH B OIPEACIICHHONW JIOTMYECKOW I0CIEN0BATEIIbHOCTU
JIEMOHCTPUPYETCSI MHOTOCTOPOHHOCTh MOJXO0/I0B, MHOI'OACIIEKTHOCTh OOCYX/IE€HUS MPOOJIEMBI,
YMEHUE apryMEHTHpPOBAaTh COOCTBEHHYIO TOUYKY 3pEHHs, HAaXOOUTh IYTH pEIICHUs

16



MO3HABATENIbHBIX 3a/1a4, YCTAaHABJIMBATH MPUYHMHHO-CICICTBEHHBIC CBS3U MEXIY CTPOCHHEM,
CBOICTBaMHM M NPUMEHEHHEM BEILECTB, B JOTMYECKOM PACCYXICHUU W PELICHUU 3aJauyd HEeT
OIMOO0K, 3a/1a4a pelIeHa PalMoOHAIBHBIM CIIOCO00M;

- OTMETKa «XOPOII0» BHICTABIIAETCS CTYIEHTY, €CJIM OTBET IOJHBII U NMPaBUIBHBIM Ha OCHOBE
WM3YyYECHHBIX TEOPUH, MaTepual HU3JI0KEH B ONPEACIEHHON JIOTUYECKOW IOCIEI0BATEIBHOCTH,
IIPU 3TOM JIOIYCKAIOTCSI HECYIIECTBEHHbIE OUTMOKHU B OTBETaX Ha TEOPETUUYECKUE BOMPOCHI U B
PELICHUHU 33]au, KOTOPBIE CTYIEHT MOKET MCIIPABUTH 0 YKA3aHUIO MPEToIaBaTes

- OTMETKa «yJI0BJETBOPHUTEJbLHO» BBICTABIISIETCS CTYIEHTY, €CJIM OTBET IOJIHBIN, HO MPU 3TOM
JIOIYIIIEHa CYIIECTBEHHAs OIIMOKA MIIM OTBET HETIOJIHBINH, HECBSA3HBIN, HE MPOSBIISIOTCS YMEHUS
MPUMEHSTh TEOPETUYECKUE 3HAHUSI MIPU PEIICHUU NMPAKTUYECKUX MpoOIieM; 3a 3HaHUE MpeIMeTa
C 3aMETHBIMU IpoOerTaMu, HETOYHOCTSAMH, HO TAKUMHU, KOTOPBIE HE CIYXKaT MPEMSITCTBUEM IS
JaIbHENIEro 00yyeHus

- OTMETKa «HeY/J0BJeTBOPHTEJIbHO» BBICTABISIETCS, €CIM OTBET OOHApY)KHMBAaeT HE3HAHUE
OCHOBHOTO COJIepaHus y4eOHOTO MaTepuana.

OrneHouHbIE CpeACTBA ISl WHBAIMJOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 30POBBS
BBIOUPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH WHBAIMIAM W JIULAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS
MIPEIOCTABIISCTCS TOMOIHUTENBHOE BpeMs Ul MMOATOTOBKH OTBETAa HA SK3aMEHE;

— MpPH TPOBENEHUH TNPOLEIAYPHl OICHWBAaHUS PE3YIbTaTOB OOydYeHHS] WHBAIMAOB M JIUI C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/I0POBbS IIPEyCMaTPUBACTCS MCIOIB30BaHNE TEXHUYECKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX HHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— MpU HEOOXOAUMOCTH AJi OOYy4aroUIMXcs C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS H
WHBAJIMAOB TIPOLEAypa OICHWBAHUS pE3yJIbTaTOB OOYYEHHUS 10 JUCIHIUIMHE MOXKET
MIPOBOAMTHCSA B HECKOJIBKO STAIOB.

[Iponienypa oueHWBaHUS pPE3YNbTATOB OOYYCHHS WHBAJIUIOB W JIUI C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl TIO0 JUCHUIUIMHE (MOAYJIO) MpelycMaTpuBaeT MPeAOoCTaBICHUE
uHpopManuu B (opMax, aNanTUPOBAHHBIX K OTPAHUYCHUSM WX 3J0POBbS W BOCHPHSITHS
UHpOpMaLUu:

JUist Ut ¢ HapyIIEHUSIMHA 3pSHHS:

— B IIeyaTHOU popme yBeTHMueHHBIM HIpUdTOM,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

Jist TuIt ¢ HapyIIeHUSIMH CTyXa:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B 1e4atHo opme,

— B popMe PIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIif MepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5 IlepeyeHb OCHOBHOW M [ONOJHHUTEJbHOH Y4eOHOW JHTepaTypbl, HEOOXOAUMON A5
OCBOCHUS THCLHHUIINHBI

5.1 OcHoBHas1 MTepaTypa:

1. JIykomckuit FO.4., 'amOypr 1O.J]. ®Pu3nKko-XUMHUUECKHE OCHOBBI 3JIEKTPOXUMHUH.
Honronpyassiii: UaTemnext. — 2008. 423 c.

2. 3amanees 3.X., [Tocoxun B.H., Uedpanos B.M. OcHOBBI THpaBIMKH U TETNIOTEXHUKU. M.
Jlansb. 2014. http://www.lanbook.com/books/element.php?pll_cid=64&pll_id=1019
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JUiss OCBOEHUSI TUCHMIUIMHBI WHBAIMZAM M JIMLIAM C OIPAaHHYEHHBIMH BO3MOXXHOCTSIMH
37I0POBBSI HMCHOJB3YIOTCS CHEIUAIBHBIE CEPBHUCHI B DICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
(OBC), noctyn k KoTopbiM opranusyetr Hayunas 6ubmaunorexa Kyol'V.

5.2 JlonosHUTEIbHAS IUTEPATYpa:

1. [Hanwmios, B.I'. MaremaTrnyeckoe MOIETMPOBAHUE SIMUCCHUU U3 KaTOJ0B MaJIbIX pa3MepOB
[OnexTponnsiii pecypc] / B.I'. lanmnos, B.1O. Pynues, P.K. I'aiinykos, B.1. KpetoB. —
OnexkTpoH. AaH. — Mockaa : ['opsiuas nunus-Tenekom, 2014. — 232 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/63225.

2. Kosanenko, A.B. MatemaTnueckoe MoJenupoBaHue PU3NKO-XUMUYECKUX MTPOLIECCOB B
cpene Comsol Multiphysics 5.2 [DnekTpoHHBIH pecypc] : yuedHOoe mocodue / A.B.
KoBanenko, A.M. Y3nenosa, M.X. Yptenosn, B.B. Hukonenko. — DneKTpoH. gaH. —
Canxkr-IlerepOypr : Jlanb, 2017. — 228 ¢. — Pexwum nocryna:
https://e.lanbook.com/book/93695.

5.3 Ilepuoauyeckue U3TaHUA:
—  XKypnan «MemOpaHbl 1 MEMOpaHHBIE TEXHOIOTHH
—  XKypnan «Duznueckas Xumus»

6 MeToauyeckue yKa3aHus /Jisl 00y4alOIUXCS 110 OCBOEHUIO TUCIUIIJIHHBI (MOTYJIs1)

VYcnemHoe O0CBOGHHE JUCHMIUIMHBL IPEANOJAaracT AakTUBHOE, TBOPYECKOE YydacTHE
CTYZEHTA IyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

CeMuHap mpenanoyiaractT CBOOOJHBIH OOMEH MHEHUSMHU IO u3OpaHHOW Temaruke. OH
HAUMHAETCs CO BCTYIUTEIBHOIO CJIOBA MpernojaBarens, (hOpMYJIUPYIOIIEro Iefb 3aHATUS U
XapaKTepU3YIOIIET0 €ro OCHOBHYIO MpoOJeMaTHKy. 3aTeM, KaK MpaBWIO, 3aCIyLUIMBAIOTCS
cooOuieHus ctyaeHToB. O0cyKaeHne COOOIIEHUS COBMEIAETCS C PACCMOTPEHUEM HAMEUEHHBIX
BonpocoB. CooOImieHus, NpeAnonaralouye aHalu3 MTyONIUKanuil Mo OTAEJIBbHBIM BOIPOCaM
CeMMHapa, 3aciyIIMBAaIOTCS OObIUHO B cepeaMHe 3aHATUSA. lloomipsercss BBIIBMKEHUE U
o0CyXJieHHE allbTepHATUBHBIX MHEHMH. B 3aKIr0UMTENH HOM CIIOBE MpenojiaBarelb MOJBOJIUT
UTOTH OOCYXIEHHMsI M OOBSBIISET OLIEHKHM BBICTYNABIIUM CTyAEHTaM. B memsix KOHTpois
MOJIFOTOBJIEHHOCTH CTYACHTOB M NPUBUTUS UM HaBBIKOB KPAaTKOTO0 MHCbMEHHOI'O H3JI0KEHUS
CBOMX MBICJIEH TPENOAABATENb B XOAE€ CEMHUHAPCKUX 3aHITHM MOYKET OCYIIECTBIISATH TEKYLIUI
KOHTPOJIb 3HAHUH B BUJIE YCTHOTO OIIPOCA UJIM MUCHbMEHHBIX POBEPOUHBIX Pa0OT.

IIpy mnOATOTOBKE K CEMHMHApPY CTYAEHTbl MMEIOT BO3MOXHOCTb BOCIOJIb30BaTHCS
KOHCYJIbTallMsIMU NpenojaBaTesid. KpoMe ykazaHHBIX TEM CTYJIEHTHI BIIpaBe, [0 COTIJIACOBAHMIO
C TpernoiaBaresieM, n30uparb U pyrue HHTEPECYIOMHNe UX TEMBI.

KagecTtBo yueOHOI pabOThl CTYAECHTOB IperojaBaTellb OLEHUBAET B KOHIIE CEMHMHApA,
BBICTaBJIIsAsA B pabounii xypHas TeKkyiue oleHKU. CTyJeHT UMEeT IIPaBO O3HAKOMUTHCS C HUMHU.

OO01mure peKoMeHIaIuu

N3yuenne MUCHUIUTMHBI CIIEyeT HaYWHATh C MPOpaboTKH pabouelt mporpaMMbl, 0coboe
BHHUMAaHUE, yAeIss LM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAHUIO Kypca.

Nmeercs anekTpoHHAs BepCUs JEKIHN 110 JaHHOW THCIMILINHE.

OcHoBHOW (opMoii 00y4yeHHMsT CTYOEHTOB SBISETCS CaMOCTOsITeNIbHass paboTa Hax
yueOHbIM MaTepuanoM. [Ipoliecc nzydenus QUCHMILTUHB “MaremaTHueckoe MOJIEIMpOBaHUE U
ONTUMM3ALMSI IPOLIECCOB 3JIEKTPOMACCONIEPEHOCA B DIIEKTPOXUMUYECKUX CUCTEMAX~ COCTOMUT U3
CJIETYIOIINX 3TAIOB:

1. IIpopaGoTka TEOpPETHYECKOrO MaTepuala [0 PEKOMEHIOBAaHHOMY Y4YeOHUKY U
KOHCIIEKTaM JIEKIIUH, MpeAOCTaBICHHBIX IpernojaBaTesieM B 3JEKTPOHHOM Bujle. B cimyuae
HEIOCTYIIHOCTH JTAHHOTO TocOoOMsi HEoO0XOAMMO OOpaTHTbCS K CIHMCKY JIUTEPaTypHl,
MPUBEJIECHHOTO B pabouedl mporpaMme IUCIUIUIMHBI “MareMaThyeckoe MOJCIUPOBAaHUE U
ONTUMM3ALMS IPOLIECCOB JIEKTPOMACCONEPEHOCA B ANEKTPOXUMUUYECKUX CUCTEMAX .
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2. BeimonHeHUe 1 3aIuTa CaMOCTOATEIbHBIX M Ta0OPATOPHBIX padoT.

3. IloaroroBka W TpeACTaBICHHE MEPE] OJHOKYPCHHUKAMHM MPE3CHTalWid Ha 3aJaHHYIO
TEMY.

4. Cnauu 5K3aMeHa B YCTHOM WMJIM MUCbMEHHOM Gopme (10 YCMOTPEHHIO MPEero1aBaTess).

C nenbro KOHTPOJIA U MOJATOTOBKM CTYACHTOB K M3YYEHHIO HOBOM TEMbI BHauajie KaKJou
MPAKTUYECKOTO 3aHATHA MpernojaBaTesieM MPOBOAUTCA WHIAMBUAYAIbHBIA WM (POHTATBHBIN
YCTHBIM OIMPOC 10 BBIMOJHEHHBIM 33JaHUsIM Mpeapiayiiet Tembl. Kputepum oreHku: —
MPAaBUJIBHOCTH OTBETA 110 COJIEPKAHUIO 3a7jaHusl (YUUTHIBAETCS KOJMYECTBO U XapaKTep OMUOOK
IIPU OTBETE);

—MOJIHOTA U TIyOMHA OTBeTa (YUMTHIBAETCS KOJIMUYECTBO YCBOEHHBIX (DAKTOB, MOHATUH U
T.IL);

—CO3HATENIbHOCTh OTBETA (YYUTHIBACTCSA MOHMMAHKE U3JIaraeMoOro MaTepuana);

—JIOTMKa MW3JIOKEHHUs Marepuana (Y4MTHIBA€TCSl YMEHHE CTPOUTh  LIEJIOCTHBIM,
MocIe0BaTENbHBIN paccKa3, PAMOTHO MOJIb30BAThCA CHEIUAIBHON TEPMUHOIOTHUEH );

—palMOHAIBHOCTh HCIOJIb30BAHHBIX IPUEMOB U CIIOCOOOB pEIIEHUS I1OCTABICHHOU
yueOHOM 3amaun  (YYUTHIBA€TCS yYMEHHE HCIONb30BaTh HaumOoJee MPOrpecCUBHBIE U
3¢ (eKTHBHBIE CIIOCOOBI TOCTHKEHUS TSI );

—CBOEBPEMEHHOCTh U A(P(EKTUBHOCTh HCIIOJIB30BAHUSA HATTSAHBIX MOCOOMI U
TEXHUYECKUX CPEACTB MpU OTBETe (YUYUTHIBAETCSA TPAaMOTHO W C TIOJIB30M MPUMEHSTH
HaTJISTHOCTh U IEMOHCTPAIIMOHHBIH OMBIT IPH YCTHOM OTBETE);

—HCIIO0B30BaHUE JTOTIOJHUTEILHOTO MaTepraiia (00s13aTeIbHOE YCIOBHE);,

—palMOHANBHOCTh HCIIOJIb30BAHUS BPEMEHM, OTBEJICHHOIO Ha 3ajaHue (He omo0psercs
3aTSIHYTOCTh BBITIOJIHEHUSI 3a/IaHMsI, YCTHOTO OTBETAa BO BPEMEHH, C YUE€TOM HHAMBHUIYaTbHBIX
0COOCHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIi OTBET CTyJIEHTa JAOJDKEH NPEJICTaBIsITbH COOOH CBA3aHHOE, JIOTUYECKU
nocle0oBaTeIbHOE COOOIEHNE Ha 3aJaHHYI0 TeMy, IOKa3blBaThb €ro YMEHUE MPUMEHSTh
ornpezeNieHus, MpaBuja B KOHKPETHBIX CIIydasix.

[Ipe3eHTanmu Ha 3aJaHHYIO TEMY BBIONHSOTCSA B porpamme Power Point. OHa momkHa
cocTosiTh M3 5-8 crnaiiloB W coaepKaTb OCHOBHBbIE — ONpeNesieHus, (akTHUeCKui
WJUTFOCTPUPOBAHHBIN MaTepHall, BBIBOABI U CIUCOK HUCIIOIb30BAHHBIX HICTOYHUKOB.

Marepuan myisg cooOuieHus: HEOOXOAMMO HCKaThb B KHHUIax, j>KypHajiaX M HMHTEpHET-
MCTOYHUKAX, OMYOJIIMKOBAHHBIX B MOCIEAHME 3 roja.

Joxmaa, compoBOKIAIONMINN TTPE3EHTAINN, TOJDKEH 3aHUMaTh 7-10 MUHYT.

W  poknan, W Tpe3eHTAMM MPEIBAPUTEIBHO IPUCBUIAIOTCS MPENOoJaBaTesio 1Mo
AJIIEKTPOHHOM TOYTE HA ITPOBEPKY.

CamocTosTenbHbIe PA0OTHI BBIMOIHIIOTCS KaX/IbIM CTYICHTOM Ha OTAENbHBIX JucTKax. He
JIOTTYCKaeTCsl HCIOJIb30BAHME JIIOOBIX CpEACTB KOMMYHHKAlMM (HOYTOYKH, MOOUIIbHBIE
TeneOHBI C BEIXOJOM B HHTEPHET U TIp.

JlomyckaeTcsi HWCIOJIb30BaHWE paboynx TeTpaaeld, B KOTOPBIX 3aKOHCIEKTHUPOBAHbI
HaubOoJee BaXKHbIE C TOYKHU 3PEHUS KaXJIOTO M3 CTYJEHTOB MOMEHTHI, BBIJCICHHBIC IMPHU
CaMOCTOSITENIbHOM MPOpadOTKe KaXKI0M U3 TEM.

JlaboparopHass paboTa BBINONHSETCS CTYACHTOM B COCTaBE TPYIIIbI, MOATPYIIBI HIU
WHIUBHUyaIbHO. Bce BhIUMCIEHUS JKelaTeabHO TMPOBOAUTH BO BpeMs 3aHsaTus. [lpu
HEJOCTATOYHOM KOJIMYECTBE BPEMEHU MX MOYKHO BBIMOTHITH B YaChl CAMOCTOSATEIHHONU pabOThI
C 00s13aTeNIbHBIM MPEJICTABICHUEM PE3YJIbTATOB IMPENOJIaBaTENI0 Ha IMOCIEAYIOMUX 3aHITUAX
WJIM KOHCYJbTallUAX.

OdopmieHne 0T4ETOB JOMKHO MPOBOAUTHCS MOCIE OKOHYAHUS paboThl. [l MOArOTOBKU
K 3allUTe OTYeTa CIEAyeT MNPOaHAIM3UPOBATH PE3YJIbTaThl, COMOCTABUTh MX C H3BECTHBIMU
TEOPETHUYECCKUMHU TIOJIOKEHUSIMA WJIM  CIIPABOYHBIMU  JAHHBIMH, OOOOIINUTH PE3YIbTAThI
WCCIICIOBAaHW B BHUJAC BBIBOJAOB IO padOTe, MOATOTOBHTH OTBETHI Ha Bompockl. [locie
3aBEpIICHUSI BHITIOJHEHUS JIa0OpAaTOPHBIX PA0OT MPOU3BOIUTCS UX 3aIUTA.
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B ocBoeHuu AUCHUIUIMHBI UHBAJIMJAAMU W JIMDAMU C OTPAaHUYCHHBIMU BO3MOXXHOCTIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAMBUIyallbHas ydyeOHasi pabora (KOHCYJIbTallMHM) —
JIOTIOJTHUTEIILHOE Pa3bsiICHEHNE Y4eOHOro MaTepuara.

WHauBUayalbHbIE  KOHCYJIBTAIlMM [0 TMPEIAMETY SIBISIIOTCS  BAXHBIM  (DaKTOPOM,
CHOCO6CTByIOH_[I/IM WHAUBUAYaAJIU3allun 06yquI/151 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyJYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTAMHU 310POBbA.

7 TlepeyueHb HUH(POPMANMOHHBIX TEXHOJIOTHIl, MCHOJb3yeMbIX IMPH OCYIIECTBJIECHUHU
00pa30BaTeJbLHOI0 NMPoLecca o JMCIHUIInHe (MO1YJII0)

7.1 IlepeyeHb HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHii

1. Ucnonp30BaHue ciaiii-npe3eHTaluil Ipy IpOBEACHUN JEKIMOHHBIX 3aHATUH.

2. Opranuzanus B3aUMOJCHCTBHS C OOYYalOIIUMHUCSA IOCPEICTBOM JJIEKTPOHHOW MOUTHI
(mpoBepKa JOMAIIHUX 3a/laHui U KOHCYJIbTUPOBAHUE MTOCPEACTBOM IEKTPOHHOM MOYTHI).

7.2 TlepeyeHb JIMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
odecrneyeHNs

1. Microsoft Word

2. Microsoft Windows

3. COMSOL Multiphysics
4. TIporpamMmMHOe obOecrieueHue s CIIa00BUISALITAX

7.3 IlepeyeHb cOBpeMeHHBIX NPOdecCHOHAIbHBIX 0a3 JAHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM
1. CopaBouHo-nipaBoBast cucrema «Koncynsrant [Imrocy http://www.consultant.ru
2. Ioptan oTkpeITHIX AaHHBIX Poccuiickoit denepannu hitps://data.gov.ru
3. baza nannbix Hayunoti snexrponsslii ouommorexu eLIBRARY.RU https://elibrary.ru/
4. baza naHHbBIX Bcepoccuiickoro HMHCTUTYTa HaydyHOM M TEXHHMYECKONM HHGpOpMaluu
(BUHUTU) PAH http://www?2.viniti.ru/
5. ba3bl naHHBIX B cdepe MHTEUIEKTyallbHOM COOCTBEHHOCTH, BKIJIIOYas MaTEHTHbIE Oa3bl
JaHHbIX WWW.rusnano.com
6. ba3pl MaHHBIX W aHATUTHYECKHE MyOIMKalMU «YHHBEPCUTETCKas HH(OpMaIMoHHas
cucrema POCCHSI» https://uisrussia.msu.ru/
7. «Jlexropuym TB» - Bumeonekiuu Beaynux Jiekropos Poccun https://www.lektorium.tv

8. DneKTpOHHBIN Karajor Hayunon o6ubnmorexu Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=0DnekTpoHHbliiKaT
ajor

9. DnekrponHas oubmmoTeunas cuctema «PYKOHT» http://www.rucont.ru

10. Cpena MoayJIbHOTO JUHAMUYecKoro ooyuenus http://moodle.kubsu.ru

11. Poccuiickas rocymapcTBenHas oudmuoreka. http://www.rsl.ru

12. Poccuiickas MeMOpaHHast CeTh Russian membrane network
Www.rusmembrane.net/

13. OnexkTpoHHble yueOHUKH Kadenpsl MemOpanHoit Texnonmoruu Poccuiickoro
XuUMHUKO-TEeXHOIOTHYECKOTO VYHuBepcurera WM. AN. Menpeneesa,

http://membrane.msk.ru/index.php?pagelD=77

8 MaTepuaibHO-TeXHUUYECKOEe o0ecnevyeHue Mo JUCIHUIInHe (MO1Y110)

HaumeHnoBanue yueOHOH ayJUTOPUH, €€ OCHALICHHOCTh 000pyI0BaHHEM

No Bun pa6or
Y TEXHUYECKUMU CPEJICTBAMH O0yUCHUS

1. | JIexumoHHEBIE Yyebuast aynutopus JUisi TPOBENCHUS 3aHSATHH JICKIIMOHHOTO THIIA,
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3aHATUS OCHAILlEHHass  KOMIUIEKTOM  y4yeOHOWl  MmeOenu, JIOCKOH-3KpaHOM
YHUBEPCAIBHOW,  MEPEHOCHBIM  MPOCKTOPOM, HOYTOYyKOM |
COOTBETCTBYIOIIUM IMPOTPAMMHBIM OO€CIeYeHUEM I JEMOHCTPALUU
IIpE3EHTaLHM.
(ayn. 332c, r. Kpacunonap, yn. CrtaBpomnosabckas, 149)
Jlabopatopubie | YueOHast nabopatopus (U3HYECKOM XHMHH, YKOMILJICKTOBaHHAs
3aHATUS CHEIHATM3UPOBAHHON MeOeNbl0, BBITSDKHOM CHUCTEMOW BEHTHJIALIUU,
MEJOBOM JOCKOM, CpEICTBAaMHU IOKapHOW OE€30IIaCHOCTHM M OKa3aHus
MepPBOM MEAUIIMHCKON MOMOIIIH, TIEPEHOCHBIMU HOYTOYKaMH.
(ayn. 334c, r. Kpacnonap, yin. CraBpononsckasi, 149)
I'pynnossie VY4eOHble ayIUTOPUH JUI TPOBEICHUS TPYIIOBBIX U MHIUBUTYaTbHBIX
(MHAMBUAYATbH | KOHCYJBTAI[UH, OCHAIEHHBIC KOMIUICKTOM Y4eOHOU MeOenH, TOCKOM -
bI€) 9KPaHOM YHUBEPCAIbHOMN, IEPEHOCHBIM IIPOEKTOPOM, HOYTOYKOM U
KOHCYJIBTAIIMM | COOTBETCTBYIOIIUM ITPOTrPAMMHBIM 00CCTICUCHHUEM JJISl ICMOHCTPAIUU
Mpe3CHTaIUM.
(ayn. 328c, 334c, 416¢, r. Kpacuonap, yin. CraBponoiibckasi, 149)
Texymnii YyeOHble ayAUTOPUHU JUIS TPOBECHUS TEKYIETO0 KOHTPOJIS U
KOHTPOIIb, MTPOMEXYTOYHOH aTTeCTaIlNH, OCHAIIEHHBIC KOMIUIEKTOM Y4eOHOMH
MPOMEXXKyTOouHa | MeOenu, JOCKOW-3KpaHOM YHUBEPCAIbHON, IEPEHOCHBIM IIPOEKTOPOM,

s arTecranusa

HOYT6YKOM 1 COOTBCTCTBYIOIIMM IIPOrpaMMHBIM O6CCHG‘-ICHI/I€M JJISL
JIEMOHCTpPAIIUHU TPE3ECHTALNH.
(ayn. 328c, 334c, 416¢, r. Kpacronap, yn. CtaBpononsckas, 149)

CaMocCTOATEIBH
ast pabota

[Tomemienuss A CaMOCTOSITENbHOM PpabOThl CTYAEHTOB, OCHAIEHHBIE
y4eOHOI MeOenpl0 W KOMIBIOTEPHOW TEXHHUKOH C BO3MOXKHOCTBIO
noakmoueHuss k cetu "MHTepHer" u oOecmedeHueM JocTyna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
(ayn. 329c, 400c, 43 1¢ kopi. C, r. Kpacnonap yi. CraBpomnosnbckasi, 149)
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[Tpunoxenue 1.
IIpumep ogopMiIeHHA THTYJIBHOIO JUCTA pedepara

®enepalibHOE TOCYAAPCTBEHHOE 0I0/HKETHOE 00pa3oBaTeIbHOE
YUPEKIECHUE BBICIIETO 00Opa30BaHUS
«KybaHCKkuii rocy1apCTBEHHBIN YHUBEPCHUTETY

Pedepar
10 JUCIUTUIAHE
MaremMaTH4ecKOe MOIeJTHPOBAHNE H ONTHMHU3ANNSA MPOLECCOB YJIEKTPOMACCONEPEeH0Cca B
IJIEKTPOXUMHYECKHUX CHCTEMAX

(Tema pedepara)

Boinoanua:

(Pammmus 1.0.)

CTYJIEHT Kypca, crell.
rpyImmna

IHoanuce:

IIpenogaBareiib:
(®amunus 1.0.)

Ornenka: Jara
IToamuce:

Kpacunopap 201_
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