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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

[enbro AUCHIUTIIIMHBI SBISETCS PA3BUTHE Y 00YYAIONTNXCSI KOMIIETSHIIHHN, OTHOCSIINXCS K
MOHUMAHUIO (PU3UKO-XMMHYECKUX OCHOB SIBICHHI MEpeHoca B JJIEKTPOXUMHUYECKHX, MPExKIIEe
BCEr0 MEMOpaHHBIX, CHUCTEMax, MOJXOJIOB U CIOCOOOB MAaTEMaTUYECKOI'O0 MOJCIHPOBAHUS U
ONTUMM3AIIUH.

1.2 3agauyu AUCHUIJIMHBI (MOZYJIs1)

. N3yunTh pU3NKO-XUMHUYIECKHE OCHOBBI ITOBEJCHUS CI0KHBIX AIEKTPOXUMHYECKUX
CHCTEM Ha mpUMepe MeMOpaH U MEMOpPaHHBIX MOJTYJICH.
. W3y4unTh ¥ NONMYyYUTh MIPAKTHUECKHE HABBIKU PAOOTHI C HEPAPXUUECKOI CHCTEeMO

MaTeMaTHYECKUX MOJENEH, OMUCHIBAIOMIMX JJIEKTPOXMMUYECKOE IIOBEJCHHE MeMOpaH U
MeMOpaHHBIX MOJyJIeH Ha pa3HbIX IPOCTPAHCTBEHHBIX YpPOBHSAX. OCBOUTH MpOrpaMMHbBIE
IPOAYKTHI, pEAIU3YIOLIME CUCTEMY MaTEMAaTUYECKUX MOJEIEH.

. [IpoBecTn MaTemMaTHYeCKOE OINKUCAHME PA3IUYHBIX SBJICHUH IMEpeHoca:
AIIEKTPONPOBOTHOCTH © aAudy3un snexTpomuTa Kak (QYHKIUH TapaMEeTpOB CTPYKTYPHI
MeMOpaHbl; CKOPOCTH MAacCCOMEepeHOca B SIEKTPOJUANM3HBIX sueiikax. [IpoBecTu cpaBHeHue
MIOJIyYEHHBIX PE3Yy/IbTATOB C SKCIIEPUMEHTAIbHBIMU IaHHBIMH.

. [IpoBecTy YMCIECHHYIO ONTUMHU3AIUIO PA0OTHI JIEKTPOIMATH3HBIX alapaToB.

1.3 MecTo AuCHUIJIMHBI (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuumnuaa b1.0.09 «Marematudeckoe MOAECIUPOBAHME M ONTHMHU3ALUS MPOIECCOB
AIIEKTPOMACCOTIEPEHOCA B AIEKTPOXMMHUYECKHX CHCTEMax» OTHOCUTCS K 00s3aTeNbHON 4YacTH
brnoka 1 yuebnoro mnnana HampaBineHusi noarotoBku 04.04.01 Xumusi, HanmpaBIEHHOCTH
(mpounp) «nekTpoxumusi». B cooTBeTcTBUM ¢ pabouyMM Y4eOHBIM IUIAHOM TUCHUIUIMHA
usydaercs Ha 1 kypce. Bua mpomMexxyTouHOM aTTeCTalluu: SK3aMeH.

Nzyuyennro auctmmiuabel 51.0.09 «Maremarndeckoe MOJSIHPOBAHUE M ONTHMHU3AINAS
MIPOLIECCOB 3JIEKTPOMACCONEPEHOCA B JIEKTPOXUMUYECKUX CUCTEMAX» JOJKHO MPEIIECTBOBATh
M3y4YeHUEe TaKUX AMCIUIUIMH, KaK «fIBleHUss Ha Mex(]a3HbIX rpaHuiax», «TepMoanHamMuka u
KMHETHUKa  3JEKTPOAHBIX  mporeccoBy. [lapamnenbHO ¢ OCBOGHMEM  JUCHUILIMHBI
b1.0.09 «Maremarnueckoe MOACITUPOBAHNE U ONITUMHU3AIINS TIPOIIECCOB IEKTPOMACCOIIEPEHOCA
B JJICKTPOXMMHUYECKHUX CHUCTEMax» JOJDKHO MPOXOJAUTh M3y4YeHHE AUCHUILIMHBI «MemOpaHHbIE
TEXHOJIOTHH B PEIICHUN YKOJIOTUYECKUX TTPOOITIEM».

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHA 00pPa30BaTeJIbHOI MPOrpaMMbl

N3ydyenne paHHONW y4yeOHOM JAMCLUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAHUE Y
00yYaromuxcst CIeTyOIUX KOMIETEHIIHA:

KOZ[ W HAUMCHOBAHUE NWHAMUKATOPA

PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIUITJIMHE
JOCTHIKCHUA KOMIICTCHIITUMN

OIIK-2 CnocofeH aHAIU3MPOBATH, HHTEPNPETHUPOBATH M 00001IATH Pe3yJabTaThl IKCIEPUMEHTAJLHBIX U
pacyeT-HO-TeOpPeTHYECKUX PadoT B M30PaHHOI 00J1aCTH XMMHM MJIH CMEKHBIX HAYK

NOIIK-2.1. TIpoBoAMT KpUTHHYECKHi | 3HAET METOIbl KPHUTHUUECKOrO aHaiM3a Pe3yJIbTaTOB COOCTBEHHBIX
aHalIn3 PE3YIBTATOB COOCTBEHHBIX OKCIICPUMEHTAJIbHBIX u PaCUY€THO-TCOPETUICCKUX pa60T,
SKCHEPUMEHTAIBHBIX M PAacyYeTHO- | TEOPETHYECKHE OCHOBHI (PM3MUECKOW XUMWH, SBJICHHN IepeHoca B
TEOPETUYECKUX paboOT, KOPPEKTHO HX | JJICKTPOXMMHUYECKHX  CHCTEMAaX, CIOCOOBI  MaTeMaTHYEeCKOTO
HHTEPHPETUPYET MOJIENIUPOBAHUS

YMeer aHanM3UpOBaTh, KOPPEKTHO HX HHTEPIPETUPOBATh U
MIPOBOJUTh MAaTEMaTHYECKOE ONUCAHME PpA3IU4YHBIX  SABICHUN
nepeHoca

Brnageer Teopuell M HaBbIKAMM aHaNM3a MW UHTEPIpETAlUU
pe3yJIbTaTOB NPAKTHUECKOH M TEOPEeTHYECKOH padoThl B 00iMacTh
($U3NYECKOM XUMHH U B TPO(ECCHOHATIBHON AeATEIbHOCTH

3



Kon n HanmenoBanue HHAWKaATOpa
JOCTHXCHHUS KOMIICTCHIINA

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE

HOIIK-2.2. ®opMynupyeT 3aKJI0YeHUs
W BBIBOJBI [0 pe3yjibTaTaM aHajlu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
9KCTIIEPUMEHTANbHBIX W PAaC4eTHO-
TeopeTHdecknx pabor B m3OpaHHOM
00J1acT! XUMHH WA CMEXHBIX HAYK

3HaeT UenM COOCTBEHHBIX OSKCIEPHUMEHTANBHBIX UM pacyeTHO-
TEOpEeTHYECKUX paboT B M30paHHOW 00JACTH XUMUHU WIIM CMEXHBIX
HayK

Ymeer (opMynMpoBaTh 3aKIIOUCHHST M BBIBOJBI 110 pe3yJbTaTam
aHAJIN3a JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX IKCIICPHUMEHTAIBHBIX
1 PacyeTHO-TEOPETUIECKUX PadOT B M30paHHON 00JaCTH XMUMUHU WIIN
CMEXHBIX HayK

Brnageer HaBbIKaMM CPaBHUTENBHOTO aHAIM3a M MPO(ECCHOHATBHBIM
TEPMHUHOJIOTHIECKUM anmapaToM Uit (OpMyIHPOBAHMS 3aKITIOUCHUS
U BBIBOAOB IO pe3yiabTaTaM aHaNW3a JHMTCPaTypHBIX MJaHHBIX,
COOCTBEHHBIX OKCIIEPUMEHTAIBHBIX M PAaCUYETHO-TECOPETHUECCKUX
paboT B n30paHHON 00JACTH XUMHH HIIH CMEXKHBIX HAyK

OIIK-3 Cnoco0eH HCH0Jb30BATh BBLIYHCIHTEIbHBIE
NMpOrpaMMHBbIE MPOAYKTHI [IJIsl PellIeHUs 32124 NPodecCHOHAIBLHOM IeSITeJIbHOCTH

METOABI M aJallTUPOBATL CYHIECTBYHOLIUE

HOIIK-3.1. Hcnons3yeT COBpEeMEHHBIE
UT- Texnonoruu npu coope, aHanuse u
NPE/CTaBICHUH nHpOpMaIUU
XUMHUYIECKOTO MPpOodhuis

3naer coBpemeHHsle WT- TexHomormu st cOopa, aHamu3a WH
npeACTaBIeHUs] MHpOpMaIMu H30paHHOH 00s1acTu paboT

YmMmeer CpaBHHMBATH IMMOJTYYCHHBIC PE3YJIbTAThl C OKCIIEPUMCHTAJIbHBIMU
JaHHBIMU

Bnameer HaBbikaMu paboT ¢ coBpeMeHHbIMU U T- TeXHONMOTUAMU IS
cOopa, aHaM3a U MpejcTaBlieHnss HHPOPMaK B H30paHHON 00IacTH
pabot

HOIIK-3.2. Mcnionb3yeT CTaHAAPTHBIE U
OpHUTHHAIBHBIE MpOTpaMMHBIE
TIPOJYKTHI, pu HEOOX0ANMOCTH
ajantupys WX JUId PpeIeHHs 3a1ad
poQeCCHOHANBHOM NS TEIFHOCTH

3HaeT TCOPETUYCCKHUE OCHOBBI q)I/ISI/IKO'XI/IMI/I‘IeCKI/IX SIBIICHHI
NIEPCHOCA B JJICKTPOXMMHUYCCKUX CHUCTCMaAX, IMOAXOAbI H CIIOCOOBI
MaTCMaTU4CCKOIro MOJACINPOBAHNS B (1)PI3H‘I€CKOI>1 XUMHHU

Vmeer pa6OTaTB C MaT€MaTU4YCCKUMHU MOJCIAMH, OIIMCBIBAIOIIMMMH
DJICKTPOXUMHYICCKOC MOBCACHUC M€M6paH

Brnageer mporpaMMHBIMH TIPOAYKTaMH, pPEATH3YIOIIUMH CHCTEMY
MaTEeMaTHYECKUX MOJIeNeH

HOIIK-3.3. Hcnoap3yeT cOBpeMEHHbIE
BBIYHCIIUTEIHHBIE METO/IBI JULst
00paboTKM  JaHHBIX  XUMHYECKOTO
9KCIEPUMEHTA, MOJICITUPOBAHUS CBOMCTB
BEIIECTB M MaTepualioB, a TaKxke
MPOLIECCOB C UX y4acTUEM

3HaeT COBPCMCHHBIC BBIYHCIIUTCIbHBIC MCTOABI 1JIsd O6pa6OTKI/I
JaHHBIX OJKCHCPHUMCHTA, MOACIUPOBAHUSA CBOICTB BCIICCTB H
MaTCpraJIoB, a TAKXKC MPOUECCOB C UX YUAaCTUCM.

Ymeer oOpabareiBaTh JaHHbIE OKCIEPUMEHTa, MOJEIHPOBATH
CBOMCTBA BELIECTB U MaTEPUAIOB, a TAKXKE MPOLIECCOB C UX yYaCTHEM
C TIOMONIBI0 COBPEMEHHBIX BBIYHCIUTEIBHBIX METOJIOB

Brnageer  HaBbIKaMH ~— MaTeMaTH4Yeckoi — 0OpabOTKM  JaHHBIX
9KCIEPUMEHTa, MATEeMaTHYECKOTOo OIMCAHHSA CBOMCTB BEIIECTB U
MaTepUaIoB, a TAKXKE MPOLECCOB C X yYaCTHEM

2 CTpyKTypa u cofepKaHue AUCHHUIIIMHBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OO6rmast TpyA0EMKOCTh AMCIHUIUIMHBI COCTaBasieT 5 3adetHbix eauuui (180 uacoB), ux
pacripeielieHue 1o BUiaM paboT MpeICTaBIeHO B Ta0IuILe.

Bz yue6Hoii paGoTh Bcero ®Dopma 00yueHHs
4acoB OYHas
2 cemecTp (4achl)

KonTakTHas pa6oTa, B TOM 4HcJIe:
AyIMTOpHBIE 3aHATHSI (BCEro): 80 80
3aHATHSA JIEKITMOHHOTO THITA 32 32
JlabopaTopHsble 3aHATHS 48 48
3aHATHSA CEMUHAPCKOTO THITA (CEMUHAPBI, IPAKTHYCCKUE 3aHSTHS) - -
HNuas koHTaKTHas padora:
IIpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIe: 73 73
IIpopaboTka y4eOHOT0 (TEeOPETHIECKOTr0) MaTepuaa 30 30
BrInoHeHNe WHANBUIYAIBHBIX 3aIaHUH (IIOATOTOBKA COOOIICHMIA, TPE3CHTAIINI) 20 20
[Toaroroska pedepara 10 10
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B yue6Hoi paGoTh Bcero ®dopma obydeHus
4acoB OYHasI
2 cemecTp (4achl)
[ToaroroBka K TeKynieMy KOHTPOJIIO, 3aIIUTE J1a00paTopHbBIX padoT 13 13
KonTpoas:
IToarotoBka K 9K3aMeHy 26,7 26,7
OO01mas TPYI0EMKOCTh gac. 180 180
B TOM YW CJI€ KOHTAKTHasl padoTa 80,3 80,3
3a4. el 5 5

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUIIUHBI.
Paznensl (TemMbl) TUCHMILIMHBI, H3ydaeMble BO 2 cemecTpe (ouHas hopma o0ydeHus):

KonnuectBo 9acos
Ne Breaynuro
pasne HaumenoBanue paznenos (Tem) Beero Aynuropnas pabora pHast
na pabota
J 13 JIP CPC
1 2 3 4 5 6 7
Busl MeMOpaHHBIX IPOLIECCOB U HCTIOIb3yEeMbIE B 24 4 - 6 14
HUX MeMOpaHBbI
MuxkporeTeporeHHas MOJIelb. 32 8 - 10 14
KonBekTnBHO-11(bdYy3MOHHAS MO 32 8 - 10 14
[TpuiioxxeHue Teopuu Moaoous K 29 6 - 8 15
9JIeKTpOMeMOpPaHHBIM IIpolieccam
Pacuer O/] annmapaToB 1 KOMIIJIEKCHBIX YCTAHOBOK ITO 36 6 - 14 16
OYHCTKE BOJIBI
Hmozo no pazoeram OUCYUNIUHAM. 153 32 - 48 73
KoHnTpons camocrosrensHoit pabots! (KCP) - - - - -
IIpomexxyrounas arrectanus (UKP) 0,3 - - - -
[ToAroToBKa K KOHTPOJIIO 26,7 - - - -
OO61wast TPYA0EMKOCTD [0 AUCIHUILIUHE 180 - - - -

[Ipumeuanue: JI — nexuuu, [13 — npakTudeckue 3aHATHS/CEMUHApPBI,
3anatus, CPC — camoctosiTenbHas paboTa CTyJeHTa.

2.3 Copaep:xanue pa3iesoB (TeM) TUCHUIIUHBI:
2.3.1 3aHATHSA JIEKIMOHHOI0 THUIIA

JIP — nabopaTtopHbie

Ne ®dopma
Hauveroare Coneprxanue paszzena (TeMbl) TEKYIIEro
pa3zaena (TeMbl)

KOHTPOJIS
1 2 3 4
Bunet OcHoOBHBIE cBo¥icTBa U (yHKIHU MeMOpaH. Bunsl MemOpanHBIX Tipoteccos. |KP
MeMOpaHHBIX MemOpana kak HaHomopucras IuieHka. CTpyktypa MemOpaH. V3meHneHue
IIPOLIECCOB U CTpYKTYpbl Tnpu HaOyxanun. IlpencraBienuss [peiidroca u I'mpke.
nucnons3yemsie B |CoBpemenHsle Moxenu cTpykTypsl (Kpoitep, XKebens). Ilogxomsl
HUX MEMOpaHbl  |MOAEITUPOBAHUIO CBSI3H «CTPYKTYpa-CBOMCTBA»
Muxkporerepored |MukporereporedHas  Mmonens.  @opmymupoBka  mogenu.  Cop6mus|YO
Hasi MOJIETb AIIEKTPOJINTA. DNEKTPOIMPOBOTHOCT W TU(GQY3HOHHAS MPOHUIIAEMOCTb.
Pemenne mpsiMoit 1 oOpaTHOH 3amad; HaxXOXAEHHE MapaMEeTPOB MOJCIH U3
HKCHEPUMEHTAIBHBIX TaHHBIX
KonBexTuBHO- OpHOoMepHas Mojens 3iekTpoauddysun OuHapHOoro siextponura B|YO, KP,
muddysnonHas  |MeMOpaHHOH cucteme. JlaMHHapHOe TeUeHHME J>KHUAKOCTH Mexnay 1Byms|P3
MOJIeNb napaJuleJIbHBIMHM IUTacTHHaMu. Pemenne ypasHenust HaBoe-Crokca u mpoduib
CKOpPOCTM B KaHalle MeXJIy JAByMs MapajulelbHbIMU IJIACTUHAMH.
KonsekruBHo-mudy3nonnas mozpens. PacripeneneHne KOHLEHTpalMH M
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Ne dopma

Hanmenosanue Conepxanue paszena (Temsl) TEKYIIETO
paznena (Tembl) P P o
KOHTPOJIst
1 2 3 4

IVIOTHOCTH TOKa. BosbTammepHas xapakTepucThKa. Pacder TOJIIMHBI
mupdysnorHoro cmoa. CpaBHeHHE pacdeTa C OIKCIIEpUMEHTaJIbHBIMH
naHHeIMH. Henocratkum monenu. J[BymMepHas KOHBEKTHBHO-IH(D(Y3HOHHAS
Mozesb. MaTteMarnyeckas pOpMyJITMpPOBKa 331341

4  |[Ipunoxenune [Ipunoxenne Teopuu MoA00Us K IMEKTpoMeMOpaHHBIM mporeccaM. Yuecna YO
Teopun mogobus |Peitronmbaca, [lmunra, lllepByna, [Ipanarnsa. Bug 3aBucumoctu Sh-Re. Poxp
K cemnaparopa-TypOyiau3aropa
AIIEKTpOMEMOpaH
HBIM IIpoIieccam

5 |Pacuer D[ Pacuer 3/1 annapaToB Juis obecconuBaHus U KOHIeHTpupoBanust. [logxoner |P
anmnaparoB 1 K onTuMusanuu D/ npouecca. Mcnonp3oBanue KOHBEKTHBHO-TU(D(y3HOHHAS
KOMIUIEKCHBIX MOJIEIIH: BBIOOpP TeOMETPHYECKUX (MEXMEMOpaHHOE paccTosHUE, popMa
YCTaHOBOK I10 cernapaTopa) U TUIpOJIUHaMHYECKUX (CKOPOCTh IPOTOKA PacTBOpa)
OYHCTKE BOJIBI HapaMeTpoB IIPH MUHUMH3AIMHI Ce0ECTOMMOCTH MpoayKTa. Pacyer kackagoB

3ﬂ anmaparos. OHTI/IMI/ISaI_lI/IH DJICKTPHUUICCKUX U THAPOANHAMHUYICCKUX
napamMeTpoB Ha OCHOBE SKCIICPUMCHTAJIbHBIX JaHHBIX MU IMAUJIOTHBIX
YCTAaHOBOK

Hanmmcanue pedepara (P), ycrusiii ompoc (YO), xontponbHas pabora (KP), pemenue

3amau (P3).

2.3.2 3aHATHS CEMHHAPCKOro Tuma (MpakTu4yecKkue / ceMHMHApPCKHe 3aHATHSA/
JadopaTopHblie padoThl)
JlaGopaTopHble 3aHATHS

dopma
Ne | HammeHoBaHue pa3ziena (TEMBI) Temartuka 3aHATHI/PabOT TEKYILETo
KOHTPOJIS
1 2 3
1 Bunpl MmemOpaHHBIX nponieccoB U |CpaBHEHHE SKOHOMHYECKoH 3¢ddexTnBHOCTH pazaudHbIX |JIP
HCIIOJIb3YEMbIC B HUX MEMOpaHbI  |IPOIECCOB 00CCCOTUBAHMS
2 MukporereporesHast MOJIEIb IIporpamma MGM, peanusyromas Mukporereporenuyo|JIP
MoJiesib. Pacder copOLum 3JeKTpoNInTa.
3 KonBekTuBHO-11(bGy3nOHHAS MukporeTeporeHHas Mojeib. Pemenne mnpsamoit 3amaum|J/IP
MO/IeTIb pacdyera 3aBHCHUMOCTH YJEJIBHOW JIIEKTPONPOBOJHOCTH,

TuGPy3MOHHON NPOHMIIAEMOCTH W dYHCEdI IepeHoca OT
KOHIIGHTPAINH 3JEeKTpoiuTa. PemeHne obpaTtHoW 3amayn:
HaXOJXJCHHE MTapaMeTPOB MHUKPOTETEPOTCHHOM MOIENH MO
9KCIIEPUMEHTAILHBIM JaHHBIM.

Pacuet un onTumuzanus kackagos J]] anmaparos. PaboTa ¢
IKCIIEPTHON CHUCTEMOH «DIEKTPOIUAIN3-MEHEIKEP»

4 [Mpunoxxenne Teopuu moaodus x |Permenne OJHOMEPHBIX 3aaa4 anexkrpoauddysuu |JIP
JIEKTPOMEMOPAaHHBIM IPOLECCaM  [3JIEKTPOJINTA Yepe3 MeMOpaHy.

CosmectHoe ucnonb3oBanue nporpamm ELDIAL 1 MGM.
OnTuMu3anus apaMmeTpoB 2/ annaparoB u
THIPOMHAMHYECKIX apaMeTpOB.

5 Pacger OJ1 ammapatoB  u |Pemenwue ypaBHenus Hasre-Crokca u nmpodmis ckopoctu B|JIP
KOMIUIEKCHBIX ~ YCTAaHOBOK IO |KaHaJe MEXIY AByMs MapauleIbHbIMU IUIACTHHAMM.
OUUCTKE BOJBI

IMaker mporpamm  ELDIAL - «Onextpoxuanusy.
KonpextuBHO-1H( G y3HOHHAS MOZEIIb. Pacuer
3IIEKTPOAUANTN3ATOPOB ISt obecconnBaHus u

KOHICHTPHUPOBAHUS. Pacuer QJICKTPOAUATIN3ATOPOB €
CeTUaTbIMU  NPOKJIaJKaMU U C HpO(i)I/IJ'II/IpOBaHHBIMI/I
MGM6paHaMI/I. Hcnonan3oBanue MOJAXO0JA0B TEOPpUHU HO,HO6I/IH u
OKCIICPUMCHTAJIbHBIX TaHHBIX

3ammra nabopatopHoi padotsr (JIP).




2.3.3 lIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
KypcoBbie paboTsl - HE IPETYCMOTPEHBI

2.4 TlepeueHb Y4eOHO-METOANYECKOT0 O0eceyeHHus /IJisl CAMOCTOATEILHONH padoThl
00y4aroIUXCcH M0 JUCHMUILIMHE (MOTYJII0)

Ne Bux CPC Iepeuenp yaeOHO-METOINUECKOTO 0OECTICUEHHS AUCIIUILUINHBI IO BBIIOIHEHHIO
CaMOCTOSATENLHOM PaboTHI

1 2 3

1 |[Ipopabotka yuednoro [Jlykomckuii FO.f., TamOypr 10.[l. PU3MKO-XUMHYECKHUE OCHOBBHI JICKTPOXUMHH.
(TeopeTHyeckoro) Honronpyansiii: Uatemnekt. — 2008. 423 c.

Marepuaia 3amainees 3.X., [locoxun B.H., YedanoB B.M. OCHOBEI THAPaBINKHA U
2 |BomonHenue TeruioTexHUku. M.: Jlans. 2014.
WHJIMBUYaITbHBIX http://www.lanbook.com/books/element.php?pll_cid=64&pll_id=1019
3afanuii (moaroropka |MeTogudeckne yKa3aHus 110 OPTaHU3AIIH CaMOCTOSTENbHON paboTHI.
CO00IIeHNH, Meroandeckne yKa3aHus K BBIOIHEHHUIO Ta00PaTOPHBIX PaboT.
TIpe3eHTaINH) Meroaudeckne yKa3zaHHSA II0 HalHCaHWIO pedepaToB. YTBepkaeHbl Kadenpoit

3 |MoxmroTtoska peepara |puzmaeckod xumun, npotokon Ne 17 ot 11.05.2017 r.

4 |TlogroToBKa K Meroaudeckne yKa3aHUs K BBIOJHEHHUIO J1a0OPAaTOPHBIX paboT MO AMCHHUILIHHE.
TeKylLeMy KOHTPOIIIO, YTBepxIeHbI Kapeapoil pu3nuecKoi XuMuu, mpoTokosa Ne 10 ot 13.03.2018 1. )
3aLUTe 1a6OPATOPHBIX MeTtoaudeckue PpeKOMEHJAlMM K OpraHM3allid ayJAWTOPHON U BHEayIUTOPHOI
paGot (caMocTOsITEeIbHOM) pabOThl CTYACHTOB: MeToauueckue ykasanus / coct. T.IL

Cropoxenko, T.b. ITounnok, A.B., becnianos, H.B. Jlo3a. — Kpacnonap: Ky6auckuit
roc. yH-T, 2018. 89 ¢

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPUATHS UH(DOpMALINU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3 Oo0pa3oBaTejibHbIC TEXHOJIOTMH, NPHMEHseMble NPH OCBOCHHMH IMCIUILIHHBI
(Mmonmy.Jist)

B Xozme wu3ydyeHHs JUCLUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJIOTMH: JIEKIIMH, J1a0OpaTOpHBIE 3aHSTHs, CaMOCTOSITENbHas padoTa
CTYJEHTOB.

KoMmeTeHTHOCTHBIH MOAXO0Jl B paMKax MpenojaBaHusl AUCHMILIUHBI peau3yeTcsl B
UCIOJIb30BAaHUY MHTEPAKTUBHBIX TEXHOJIOTUH U aKTUBHBIX METO10B (Tpo0iieMHas iekuus, padbora
B MaJIbIX IPyIIax) B COYETAaHUH C BHEAYIUTOPHOI paboTO.

NudpopmanioHHbIE  TEXHOJOTMM, IPHUMEHSAEMble TMpH HU3YYEHHHM JAUCHUIUIUHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAaLlMOHHON ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHEMbIE TPU U3YUYEHUU JUCIUILTUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOYKHOCTSMHU 3I0POBbSl IPENLyCMOTpPEHA OpraHHU3aIus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHNUEM 3JIEKTPOHHOMN MOYTHI.


http://www.lanbook.com/books/element.php?pl1_cid=64&pl1_id=1019

4 OneHoYHbIE CPEACTBA VIS TEKYLIero KOHTPOJIS YCIeBAeMOCTH W IPOMEKYTOYHOM
aTTrecTanuu

OneHouHble CpeAcTBa IpEIHA3HAYEHBbl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTHKEHUI 00ydaroluxcsi, OCBOMBUINX MpOrpaMMmy y4eOHOH TUCHUILIMHBEL «MaTteMaTuieckoe
MOJIEJIMPOBAaHUE U ONTUMHU3ALUS INPOLIECCOB 3JIEKTPOMACCONEPEHOCA B 3JIEKTPOXUMHUECKHX
CUCTEMax».

OneHouHbIE CpPeCTBA BKIIOYAIOT KOHTPOJBHBIE MaTEepHUalIbl ISl IPOBEACHUS TEKYILLETO
KOHTpOJIsI B (pOpME YCTHOTO OMpoca, OOCYXKACHHUS AUCKYCCHOHHBIX BOIPOCOB, KOHTPOJHHBIX
pabor, pedepaTos, 3aa4 ¥ HHIMBUAYATbHBIX 3aJJaHUN CTYJJCHTOB U IPOMEKYTOUHOH aTTeCcTaluu
B (hopMe BOIPOCOB K 3K3aMEHY.

CprKTypa OLICHOYHBIX CPEACTB IJIA TeRymei/i H HpOMe)KyTO‘lHOﬁ aTTeCTallumn

HaumenoBanue
Kon 1 HanmeHoBaHue
Ne Pesynprarel 00y4eHus OLICHOYHOT'O CPE/ICTBA
MHJIMKaTopa "
n/n (B cootBeTcTBMU C 1. 1.4) Texymuit | IIpomexyrouHas
(B cooTBeTcTBUH C II. 1.4)
KOHTPOJIb aTTecTanys
1 NOIIK-2.1. IIpoBonut | 3HaeT MeToasl KpuTHdeckoro axHamus | KP Bompoc Ha
KPUTUUECKHUN aHaJ M3 | pe3yJbTaToB COOCTBEHHBIX sKk3ameHe 1-3
pe3yNbTaToOB  COOCTBEHHBIX | OKCIIEPUMEHTAIBHBIX W PacyeTHO-
9KCTIEPUMEHTAIBHBIX U | TEOPETHUECKHX pabOT, TEOPETHUECKHE
pacyeTHO-TEOPETHYECKUX OCHOBBI (PM3MYECKOM XUMHH, SBICHUH
pador, KOPPEKTHO X | mIepeHoca B BIEKTPOXUMHUYECKUX
HUHTEPIPETHPYET cHCTeMax, CIIOCOOBI MaTeMaTHYECKOTO
MOJIETTMPOBaHUS
YMeeT aHaIU3UpPOBaTh, KOPPEKTHO HMX
MHTEPIPETHPOBaTh W IIPOBOAMTH
MaTeMaTHYECKOE OMHMCAHNE Pa3INIHBIX
ABJICHUH TIepeHoca
Brnaneer Teopueil 1 HaBbIKaM1 aHANIN3a
" MHTEPIIPETALUH pe3yJbTaToB
MpPaKTUYECKOM M TEOpPETHYECKOH
paboTHI B 00JIACTH (PU3HUYECKON XUMUH
1 B Ipo(hecCHOHANBHOM JIeSITeNbHOCTH
2 HOIIK-2.2. ®opmynupyer | 3HaeT e coOcTtBeHHBIX | YO Bonpoc Ha
3aKJIIOYEHUS] U BBIBOJBI 10 | OKCIIEPUMEHTAJBHBIX W pacyeTHo- sk3ameHe 4,5,7
pe3yJiibTatam aHajM3a | TEOPETHUECKHX paboT B HU3OpaHHON
JIUTEPATYPHBIX JIAaHHBIX, | 00JACTH XMMHH MM CMEXKHBIX HaYK
COOCTBEHHBIX yMeeT (OpMYJIHPOBaTh 3aKIIOYECHHUS U
9KCTIEPUMEHTAIBHBIX U | BBIBOABI 110 pe3yjibTaTaM aHain3a
pacyeTHO-TEOPETHYECKNX JUTEPaTypHBIX JaHHBIX, COOCTBEHHBIX
paboT B n30paHHOM 00MAaCTH | SKCIIEPUMEHTAIBHBIX W PacyeTHO-
XMMUH WM CMEKHBIX HAYK | TEOPETHYECKUX padoT B H30paHHOM
00J1acTH XMMUH WM CMEXHBIX HAYK
Brnaneer HaBbIKAMH CPaBHHUTEIBHOTO
aHaM3a " npodeccHoHAIBHBIM
TEPMHHOJIOTMYECKUM alapaToM s
(opMynMpOBaHHMS ~ 3aKJIIOUYEHHS |
BBIBOJIOB II0 pe3yJibTaTaM aHajK3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
OKCIIEPUMEHTAJIBHBIX W pacyeTHo-
TeopeTHyeckux paboT B u3OpaHHOU
00JIaCTH XMMHUH WM CMEXHBIX HAYK
3 HOIIK-3.1. Hcnonesyet | 3Haer coBpemennbie UT- Texnomornu | YO, KP, Bormpoc Ha
COBpPEMEHHEBIE UT- | nna cOopa, aHanmm3a u mpezncrasieHus | P3 sk3amene 6,8-10
TEXHOJIOTUU Tpu  cbope, | uHQopmManuu  u3OpaHHOW  obmacTu
aHalnM3e W TIPEJCTaBICHHH | pabot




nHpopManMy XUMHYECKOTOo | YMeeT  CpaBHMBaTh  IOJyYEHHBIC
npoduis pe3yNbTaThl C AKCIEPUMEHTAIBHBIMHU
JAHHBIMH
Bnaneer  HaBbIkamMm ~ paboT  C
coBpeMeHHbIMM  WT- TexHOIOrMAMU
U cOopa, aHanM3a M MPEACTABICHUS
nHpOpManuu B U30paHHON oOmacTu
pabot
4 NOIIK-3.2. Hcnonp3yer | 3HaeT TeopeTnyeckue OCHOBH pu3uko- | YO Bonpoc Ha
CTaHAAapTHBIE U | XUMMHUYECKUX SIBJICHUH IIepeHoca B sk3amene 11,12
OpHUTHHAIBHBIE IIEKTPOXUMHUUECKUX CHCTEMAX,
MPOTpaMMHBIE  TPOIYKTHI, | HOAXOABI U CIOCOOBI MATEMAaTHIECKOTO
pu HEOOXONMOCTH | MOJICIIMPOBAaHUS B U3MIECKOH XUMHU
ananTupys UX IS pelleHHs
3agad  mpodpeccHoHanbHoOl | YMEET paboTaTh ¢ MaTeMaTHYCCKUMH
NeSTeNbHOCTH MOJEIISIMHY, OTMCHIBAIOLIINMHU
IIEKTPOXUMHUUECKOE MIOBEICHHUE
MeMOpaH
Brnaneer mporpaMMHBIMU HPOTYKTaMH,
peaNn3yonIMu cHCTEMY
MaTeMaTHYECKUX MOJIEIeH
5 HOIIK-3.3. Hcnons3yet | 3HaeT coBpeMEHHbIE BBIYUCIUTEIbHbIE | P Bonpoc Ha
COBPEMEHHBIE MeTonsl Al OOpadOTKM — JTaHHBIX sk3ameHe 13-15
BBIYUCIIUTCIIbHBIC MCTObI OKCIICPUMCEHTA, MOAECJIMPOBaHUA
Ui 00pabOTKM  JTaHHBIX | CBOMCTB BEIECTB W MaTepuajoB, a
XUMHUYECKOTO TaKXe MPOIIECCOB C UX yJacTHeM
9KCIEPUMEHTA,
MOJCIMpOBAHUS  CBOMCTB | YMECT 00pabaThIBaTh JJaHHbIE
BEIIECTB M MaTephanos, a | YKCIEPHMEHTa, MOJIEIUPOBATh
TaKKe TPOLECCOB ¢ ux | CBOMCTBA BEIIECTB M MAaTCPHANIOB, a
ydgacTHeM TaKkXe TMPOLECCOB C HMX Yy4YacTHEM C
MOMOIIBIO COBPEMEHHBIX
BBIYHCIIUTEIHHBIX METO/IOB
Biageer HaBplkKaMM MaTeMaTHYECKON
00pabOTKH JAaHHBIX 3KCIEPUMEHTA,
MaTEeMaTHYECKOI0 OIMCAaHUs CBOWMCTB
BEIIECTB W MarepuasoB, a TaKxKe
MPOLIECCOB C MX yYacTHEM
Tunosble KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MaTepHAJIbI, HCOﬁXOI[I/IMLIe AJIF OICHKHU
3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB " (I/[.]'II/[) ONbITA J€ATEC/IILHOCTH, XaPAKTCPUIYIOIIUX ITAllbI
(l)OpMHpOBaHI/[ﬂ KOMHeTeHIII/Iﬁ B IIpouecce OCBOCHUS 06p330BaTe.}1bH0ﬁ NnporpaMmmbIl
BOl'lpOC])I aJIdA KOHTpO.]'ILHOﬁ paﬁoTI)I 1o TEME «BI/I}IBI MeMﬁpaHHle MMpoueccoB u
HCMOJb3yEeMbI€ B HUX MEMﬁpaHLI»
1 Buibl MeMOpaHHBIX MTPOLIECCOB.
2 Kakne ™emOpaHHBIE TpOIECCHl MOAXOAAT MM KAaKUX JMAla30HOB KOHIIEHTPAIIHA

OYHIIAEMBIX PACTBOPOB?

~No o1k~ w

CTpOSI.
8
9

CTpyKkTypa BHEIIHUX MeX(a3HbIX IPaHUI] HOHOOOMEHHBIX MEMOpaH.

KaxoBa BHYTpeHHSs CTPYKTYpa HOHOOOMEHHBIX MeMOpaH?

Crpoenue memOpaH. BHyTpeHHee pa3aeneHne MmeMOpaH 1o ¢azam.
CtpyKTypa BHYTpEHHUX MeK(a3HbIX TPaHUI] HOHOOOMEHHBIX MEMOpaH.
JBoiiHo#t anextpuyeckuit cnoit (IDC). Moaenu cTpoeHHs HBOWHOTO JNIEKTPHUYECKOTO

Pacnpe;[eneHHe nop MeM6paHLI 1o paanycam. MI/IKpO-, MC30- U MAaKpOIIOPHI.

Uem oTim4arOTCs MEMOpaHbI, HCIOJIb3yeMble B OapoMeMOpaHHBIX TIpoleccax, OT

MeM6paH, HCIIOJIb3YCMBIX B 3HeKTp0MeM6paHHBIX npoueccax?
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10 da3oBasi HEOIHOPOIHOCTH MEMOpaH HAa MUKPOYpPOBHE. MI3MEHEHUs CTPYKTYPbl MeMOpaH
npu HaOyxaHuu. [lepkonauus.

11 [Mpencrasnenust [peiidroca u I'mpke o crpykrype MemOpaH. KnacrepHo-kaHaJbHAs
Mozenb ['upke.

12 Monenu Kpoiiepa u XKebemnst

Bonpocel 1J1s1 ycTHOro onpoca no reme « MIUKporereporeHHas MoJaeJib»
1 MuxkporereporenHas Mojieiab. OCHOBHBIE [T0JIOXKEHUS U yPaBHEHUS.
2 [IpuMeHEeHrEe MUKPOTe€TEPOre€HHON MOJEIIH.
3 Touka wuzodneKTpOnpoBOAHOCTU. OIpEelIeHUE TOYKH H303JIEKTPOIPOBOJAHOCTU U3
JAHHBIX 3JIEKTPOIPOBOJHOCTH MEMOpaH.
4 Pacuer nonu reneBoit u MexreneBoii (ha3bl U3 JaHHBIX JEKTPOIMPOBOAHOCTH.
5 [Tapamerp I'nHycuna u ero onpezeneHue U3 AaHHbIX 1UGGy3MOHHON TPOHUIAEMOCTH.

Bomnpocskl 1J11 yCTHOr0 0Npoca U KOHTPOJIbHOH padoThl o TeMe «K KoHBeKTHBHO-
aupPysnonnas Mogeab»

1 YeM 0TIINYAOTCS MAKPOCKONUYECKUI U MUKPOCKOIIMYECKUI MEXaHU3MBbI ITepeHoca?

2 Kaxue ocHOBHBIE 3aKOHBI COXPAaHEHUS CYIIECTBYIOT?

3 Kakue ypaBHEHHSI OTHOCATCS K YpaBHCHUSIM Oayianca?

4 Yro onuchIBalOT ypaBHEHHs OajlaHCa Macchl M OajlaHCca KOJIMYecTBa BelecTBa?

5 B yem ocoOeHHOCTh ypaBHEHHS OalaHCa KOJIMYECTBA JIBHIKEHUS?

6 B uem ocHOBHOe otauuue Impouecca Jupdy3ud B YCIOBUSAX  HAJIOKEHHOI'O
AIEKTPUUECKOTO T0JIsA U 6e3?

7 W3 xakux ypaBHEHHH U NPEIIIOI0KEHUH BpITeKaeT ypaBHeHue HepHera-ITnanka?

8 Kak BbIpa3uTh IUIOTHOCTH IOTOKAa HOHOB 4Ye€pe3 TIPAAUEHT 3SIEKTPOXUMHUYECKOIO
noreHmana?

9 B uem 3akitouaercs yciioBue paBHOBecuUs?

10 YeM naMUHApHOE TEYEHHE JKUAKOCTH OTIM4YaeTcss oT TypOyneHTtHoro? Ilo kakum
napaMeTpaM MOXKHO ONPEAENUTh, SIBISIETCS JIM TeUSHHE JaMUHAPHBIM WU TYPOYJIEHTHBIM?

11 W3 xakux ypaBHEHHH U NPEAIIONI0KEHUH BpITeKaeT ypaBHeHue HepHera-ITnanka?

12 Uro takoe nud@Py3uMOHHBIM MOrpaHUYHBIM cioi? ['MaponMHAMUYECKH MOTrpaHUYHBIHN
cioit? Kak oHM cCOOTHOCSTCS MEXTy CO00M?

13 [Tonstue o nuddy3unonnom cnoe: cioit Hepucra, nonHas tonmunaa aud@y3MoHHOTO CIIos,
TUAPOIVMHAMUYECKUN TTOTPAHCIION.

14 Yemy paBHA CKOPOCTb TEUEHHUS KUAKOCTHU B sJIpe MOTOKa? Y CTEHKH TPYOBI UM IJIOCKOM
MJIACTUHKU?

15 Kakue cnaraemble Bxoast B ypaBHeHue Hepucera-Ilnanka?

16 B uem npeumyiecTsa UCOIB30BaHUS IBYMEPHON Moaenn? B yem HegocTtaTtku?

17 Kak wMarematmuecku 3anuceiBaeTcsa ypaBHeHne HepHcra-Ilnanka nams JByMEpHOIo
ciyyqast?

18 Kakue rpannuHbie ycoBusl IPUMEHSIOTCS JUIsl IBYMEPHON KOHBEKTUBHO-IU(DPY3MOHHOM
Mozenu?

IIpumepsl 32124 AJ151 KOHTPOJIBbHOM padoThl 10 TeMe «KonBekTHBHO-IU(y3HOHHAS
MO/1eJIb»

Bapmuanr 1

3anauva. Haiitu onTuManbHOE HanpshKeHUe U ce0ECTOMMOCTD BOJIbI, MoTydaeMoit mpu D/
pactBopa NaCl ¢ konnenrpamued 0,01 monw/n. IIpuHATH, YTO CKOPOCTH TeYeHHs pacTBopa 1,6
cm/c, koapounment muddysun comn D NaCl=1,6x10-5 cm2/c. Croumocts mMemOpan 1000
py0./M2. CTouMOCTb 3J1. SHEeprum paBHa 2 py0. 3a KBTxuac. 3arpaTtamu 3JIEKTPOIHEPTHU Ha
nepekavyky pacTBopa npenedpeus. Uncao pabounx yacoB B rogy 5840, cTouMocTh 000py10BaHUS
6e3 cronmoctn MemOpan 200 000 py6ieii. [TpoM3BOIMTENEHOCT YCTAHOBKH 1 M°/4 IO IMITIOATY
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u 02 M4 no koumenrtpary. ILllupuna paGoueil uyacTu MeMOpaHBI (=IIMPHHA Kamepbl
obecconuBanus) 40 cMm, paccTossHue Mexay coceqHuMmu MemOpanamu h=0,5 mm. Crenenb
obecconuBanus 0,8. MakcumanpHoe ymuciio JieT 3kciutyatauuu 12 ner. IlpenxycMoTpers 3ameny
MeMOpaHbI Kaxple 4 Toa.

Bapuanr 2

3anmada. Haiitu onTuManbHOE HaNpsDKEHUE U CE0ECTOMMOCTD BOIBI, MOTy4aeMoi mpu /]
pactBopa NaCl ¢ konnentpanueit 0,01 monp/n. [IpuHATE, YTO CKOPOCTH TE€YeHHUS pacTBopa 1,6
cm/c, koapdumment mudpdy3un comu DNaCl=1,6x10-5 cm2/c. Croumocts MemOpan 1000
py0./M2. CtouMOCTb 3J1. SHEeprum paBHa 2 py0. 3a KBTxuac. 3arpaTtamu 3JIEKTPO’HEPrUU Ha
nepeKadky pacTBopa npenedpeus. Yncno padbounx yacos B roay 5840, crouMocTh 000pynOBaHUS
6e3 cronmoctn MemOpan 200 000 py6ueii. ITpoM3BOIMTENFHOCT YCTAHOBKM 1 M°/4 IO AMITIOATY
u 02 M4 no xoumentpary. Illlupuna paGoueil uyacTu MeMOpaHBI (=IIMPHHA Kamepbl
obecconmuBanus) 40 cMm, paccTostHue MeXay coceqHuMmu MemOpanamu h=0,5 mm. Crenenp
obecconuBanus 0,8. MakcumanpHO€e ymuciio JieT 3kciutyatauuu 12 ner. IlpenxycMoTpers 3ameny
MeMOpaHbI Kaxk/pie 4 roa.

Bonpocs! 14151 yetHoro onpoca no reme «IlIpunoskenne reopun nogodusi K
3J1eKTPOMEMOPAHHBIM MpoLeccam»

1 UYro Takoe kputepuu nonodus? Kakue xkpurepuu nogodus Bel 3HaeTe?
2 N3 kakux reoMeTpuyecKkux IMapaMeTpoB BBIBOIATCA uucna PeitHonbaca, IlImuara,
[epryna, [Ipaaarna? C kakuMu GU3NISCKUMU TPOIICCCAMU OHH CBSI3aHBI?
3 Bup 3aBucumoctu Sh-Re.
4 KakoBa ponp cemapatopa-typOynuzatopa B MemOpanHoW cucreme? B yem ero
nonoxkurenbHoe BiausHUe? OtpunarensHoe? B kakux cioyyasx 1eaecooOpa3HO MNPUMEHSITh
cemaparop-TypOynu3aTop, a B KaKuX — HHOE HallOJHEHUE KaHasa?

IIpumepHbIie Tembl pedepaToB no pasaeny «Pacder /[ anmapaToB ¥ KOMILIEKCHBIX
YCTAHOBOK 110 OYHUCTKE BOAbI»

1 Bnusane mexxmeMOpaHHOro pacctostHus Ha 3dpdexruBHoCcTh D/ mporecca.

2 Haubonee mmpoko ucnonb3yemsle B pouecce 3] cenaparopsl. MIx napaMeTpsl, BIUSIHNE
Ha 3¢ dexTuBHOCTH D/I mMporiecca.

3 I'unponunamuueckuit pexxum O] Monyned, HCHONB3yeMbIX @pH 00€cCONMBaHUU
pPacTBOPOB B IONPEAEIBHBIX U CBEPXIIPENEIbHBIX TOKOBBIX PEKUMAX.

4 I'unponunamuueckuit pexxum DJ] Monynel, HUCHOIB3YEMBIX B 3JIEKTPOJIUATM3HOM
KOHIEHTPUPOBAHUU.

5 BnusiHue CTOMMOCTH 3JEKTPO’HEPIMM HAa KOHEYHYK0 CTOMMOCTBH BOJbI, OYHIIEHHOU
IIEKTPOAUATI3OM.

6 BbIxon mo AMCTIILIATY B Mpolieccax 0OpaTHOIO 0OCMOca M JIEKTPOIHaTn3a.

7 MemOpaHbI, UCTIOB3yeMbI€ B MPOMBIIUIEHHBIX JIEKTPOIMAIN3HEIX ammaparax: MK-40,
MA-40, MA-41, CMX, AMX, CMH, AMH. X 10CTOMHCTBa B HEJIOCTATKH.

8 Pacyer  cToMMOCTH  COMYTCTBYIOIIEr0  OOOpYAOBaHUS,  HCIOIB3YEMOIO  IMpHU
AIIEKTPOIAATIU3E.

3auyTeH0-IK3aMeHAIIMOHHbIE MATEPHUAJIBI IJIS1 IPOMEKYTOUYHOM aTTecTanuu (IK3aMeH)
Bonpocsl 11 MOATOTOBKH K 3K3aMEHY:

1 Kiaccudukanms saepropecypcos.

2 DOHeprusi, SHEPreTHKa, SHEProcOepekeHUe, DSHEPreTHYECKHe pecypchl (OCHOBHBIE
TEPMUHBI U ONIPENIETCHHUS).

3 Ouneprerudyeckue pecypcbl. OCHOBHBIE TEPMHHBI W TOHATHS. TpaaulMOHHBIE U
HETPaJUIIMOHHBIC PECYPCHI.

4 Bo300HOBIIsIEMBIE 1 HEBO30OHOBIISIEMBIE PECYPCHI.

5 Pecypchast oGecriedeHHOCTh MUPOBOW SHEPTETUKH U MEPCIEKTUBBI €€ pa3BUTHSL.
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6 Cocrosiaue u GyHkiuu coctossnus. [Iponecce u ux ycnosus. [lepBblit 1 BTOpOil 3aKOHBI
TEPMOJVUHAMUKH.

7 3aK0H COXpaHEHHS SHEPTUH, U3MEHEHUE SHTPOITUU CHCTEMbI U OKPYXKAIOIICH CPE/IbI.

8 Dkcepreruuecknii 6ananc. Ouzuveckas dKceprus. DKceprus cMmemenus. Komnuecto u
KayeCTBO TEIUIOThI. XUMHUYECKasi SKCEPTHsL.

9 Knaccudukauus u Buabl Tomnus. [IpoucxoxaeHue, cnocoObl AOOBIYM U MPUMEHEHHE
pa3IMYHBIX BUJOB TOTUIMB. OCHOBHBIE COBPEMEHHBIC BUBI U XaPAKTEPUCTHUKA TOTLIUB.

10 Hedrexumus n katanu3. AHanu3 GpakiHOHHOTO COCTaBa HE(PTH U MOJICIBHBIX CMECeH
YIJIEBOIOPOIOB.

11 Knaccudukanus copOeHTOB AJii OYMCTKH OKpPY)KAroOIIeH cpeibl OT YIiIeBOJOPOIHBIX
3arpsI3HECHU M.

12 [IpyHIMIBI ¥ OCHOBHBIE  HANpPAaBIEHUS MOCTPOCHUSA  OE30TXOAHBIX  XHUMHKO-
TEXHOJIOTUYECKHUX TIPOU3BOJICTB.

13 Knaccudpukanus mnonumepoB. CHHTE3 TMOJIMMEpPOB: PEAKIUH MOJUMEpPU3ALUUA U
MOJIMKOHICHCAITUH.

14 Herpanunuonnas sHepreTuka U ee XapaKTepUCTHKA: BETPOIHEPreTHKa, reoTepMalibHas

DHEPTeTHKA, COJTHEUHAs SHEPreTHKa, MaJlasi THAPOIHEPTeTHKa, OMOdHEPreTHKa, YHEPT U MOPEl 1
OKEaHOB.

15 Knaccugukanus, BUIpl 1 OCHOBHBIC XapaKTEPUCTUKU TOIUTMBHBIX 3JIEMEHTOB.

16 OuIbTpyrOLIUE AMeMEHTHI U copOeHThl. Knaccudukanus copbeHToB. MeTo bl MOTy4eHUs
U IIPUMEHEHUE COPOEHTOB.

17 DnexkTpoMeMOpaHHBbIe Tporecchl. J{unanus, aeKTpograin3, HOHHbBIH 0OMEH.

18 BbapomemOpannbie mporecchl. OcMoc 0OpaTHBIE OCMOC M MeMOpaHbl JJIsi 00paTHOTO
ocMmoca.

19 OO0111ue BONpOCH! YIPABIIEHUS YHEPrOoCOEPEKEHUEM HA IPEAIPUITUIX. DHEPreTUUECKUN
MEHEKMEHT.

Ilpumep 3x3amenayuonnozo ounema:
®denepajbHOE rocy1apcTBeHHOE 0I0/1KeTHOe 00pa3oBaTe/bHOE YUpexKIeHHe
BbICIIET0 00pa30BaHUs
«Ky0aHckuil rocy1apcTBeHHbIN YHHBEPCHTET»
Xumust
DNEKTPOXUMHUS
Kadenpa puznueckoit xumun
Jucuuniauna «MaTteMaTudyeckoe MoJeJTHPOBaHMe H ONTUMH3ALMS NPOLECCOB
3J1eKTPOMACCONEPEeHOCca B YJIEKTPOXHMHYECKHX CUCTEMAX)
JK3aMeHalMOHHBbII Oniet Ne 1

1. Knaccudukanms snepropecypcos.
2. 3aKOH COXpaHEHMsI PHEPTruU, W3MEHEHUE SHTPONHUHU CUCTEMBI M OKPYKaIOIIEH
Cpensbl.
3. DnexTpoMeMOpaHHbIe Mpoliecchl. J{uanus, 2IeKTpoInann3, HOHHBIH 0OMEH.
3aBenyromuii kadeapoit N.B. ®anuna

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

OneHka Kpurepun onieHuBaHus 110 3K3aMEHy
OLICHKY «OTJHMYHO» 3aCIy>KUBACT CTYIEHT, OCBOUBIUMNA 3HAHWS, YMCHMUS,
Beicoknii KOMITETEHIIMH U TEOpETUYECKUI MaTeprai 6e3 mpoOesoB; BHIIOIHUBIIHIA BCe
YPOBEHb «5» | 3a/laHusl, NPEeIyCMOTPEHHbIE y4eOHBIM IUIAHOM Ha BBICOKOM KaueCTBEHHOM
(oTHMYHO) YpOBHE; TPaKTUYECKHE HABBIKH MPOPECCHOHATBHOIO IPUMEHEHHSI OCBOEHHBIX
3HaHuil cdopmupoBanbl. CTyaeHT CBOOOJHO BIAJEET TEOPETUYECKUM
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MaTepuagoM (3HaeT KaKk OCHOBHBIE, TaK U CHEIU(PUUYECKHE CHUHTETUYECKHE
METOJIbI, a TaKX€ MEXaHHW3Mbl OCHOBHBIX pEaKlHii) U CIOCOOEH
CaMOCTOATEJIbHO PEIINTh 3K3aMEHAILIMOHHYIO 3a1a4y

OIICHKY «Xopoumo» 3acCilyXuBacT CTYACHT, IMPAKTHUYCCKHU IIOJHOCTBIO
OCBOMBIIHI 3HaHWA, YMCHHUA, KOMICTCHLIUHU U TCOpeTI/I‘IeCKI/Iﬁ Marcpual,
yT-I€6HBIe 3aJaHusd HEC OUCHCHBI MaKCUMAJIbHBIM YK CJIOM 6aJIJIOB, B OCHOBHOM

Cpennuit
OBCHD <y chopMUpoOBall  MpakTH4YeCKue HaBbIKM. CTyIEHT XOpOIIO  BJIAJIEET
yr()xopomo) TEOPETUUECKUM MaTEpPUAJIOM, 3HAE€T 0a30BbIE€ CHHTETUYECKUE METOIb U UMEET

IIPEICTABICHUE O MEXaHU3MaX OCHOBHBIX CHHTETHYECKU Ba)KHBIX PEAKLU,
CMOCOOCH CHPAaBUTHCS C SK3aMEHAIMOHHOW 3a7ayeil Nmpu HE3HAYUTEITbHON
IIOMOIIY CO CTOPOHBI NIPENOIaBaATENs

OLIEHKY «YAOBJIETBOPUTEJbHO» 3aCIyKHBAa€T CTYJIEHT, YAaCTUYHO C
npoOesiaMyd OCBOMBLIMI 3HAHMS, YMEHHUS, KOMIETCHIIUU M TEOPETUUECKHIL
[ToporoBeiii | MaTepuan, MHOTHE y4eOHBIC 3aJaHUs JINOO HE BBITIOIHIII, JIMOO OHU OLICHEHBI
YpOBEHB «3» | 4YucIOM OayioB ONM3KUM K MHUHUMAIbHOMY, HEKOTOpBIE MPAKTHYECKHE
(ynoBneTBOp | HaBBIKH He copMupoBaHbl. CTYICHT 3HAET 0a30BbIC CHHTETHYCCKHUE METO/IBI,

UTEJIBHO) OJIHAKO IUJIOXO pazOupaercs B CHEHH(PUUECKHX METOJaX U MeXaHH3Max
OCHOBHBIX PEaKIHil, C TPYAOM CIPABIAECTCS C IK3aMEHAMOHHOMW 3aJa4eil Ipu
CYILLIECTBEHHOW IMOMOIIIM CO CTOPOHBI NPENOAABATEIIS

OLICHKY «HEYAOBJIETBOPHTEIbHO» 3aCIy)KMBAa€T CTYJEHT, HE OCBOWBILIHH
3HaHUS, YMEHMs, KOMIIETEHLIMM W TEOpPETHYEeCKH Marepuan, ydeOHbIe
3aJlaHusl HE BBINOJIHWI, IPAKTUYECKHE HAaBBIKU HE copmupoBaHbl. CTYIEHT
He CHocoOeH pelnTh »HK3aMEHALMOHHYIO 3a/jady Jake C IOMOIIbIO
IpenojaBaTesis U IJI0X0 BiIa/leeT TEOPETUUECKUM MaTepuanoM (HabIro1atoTes
CYIIECTBEHHbIE OIIMOKHU TP 00CYXkIEHUH Oa30BbIX CHHTETHYECKUX METOJIOB)

MunuMansH
bl YPOBEHB
«2»
(HeyoBIETB
OPUTEIILHO)

Kpurepun oneHuBanus pe3y/ibTaTOB YCTHOIO OIIpOca

O1neHka «omauuHoe» CTaBUTCA, €CIM CTYAEHT IOJHO H3jaraeT marepuain (OTBedaeT Ha
BOIPOC), J1a€T MpaBWJIbHOE ONPEIECIICHNE OCHOBHBIX NOHSTHUN; OOHApyXKHWBAE€T MOHUMaHUE
MarepHalia, MOKeT 0OOCHOBAaTh CBOU CYXJEHHUS, MPUMEHUTh 3HAHMUSA Ha NpaKTHKE, MPUBECTH
HE00XO0UMbIE IPUMEPHI HE TOJIKO U3 yUeOHHKA, HO U CAMOCTOSTEILHO COCTABIICHHBIE; N3JIaraet
MaTepua IocieJ0BaTeIbHO U IPAaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3BIKA.

OneHka «xopouwto» CTaBUTCS, €CIU CTYJIEHT J1ae€T OTBET, YIOBJIETBOPSIOUINII TEM K€
TpeOOBaHUAM, YTO W JJIS OLEHKU «OTIUYHO», HO JOMyCKaeT 1—2 OmMOKH, KOTOpBIE CaM XKe
UCIPABIISET, U 1-2 HeoueTa B MOCIEI0BATEIBHOCTH U 3bIKOBOM O(DOPMIIEHUH U31araeMoro.

OneHka «yooenemeopumenvnoy CTABUTCS, €CIM CTYJCHT OOHApy)KHMBaeT 3HaHHUE U
MOHMMAaHNE OCHOBHBIX IOJIO’KEHUH TaHHOM T€MbI, HOT U3JIaraeT MaTepuas HETOIHO U JIOYCKaeT
HETOYHOCTH B ONPEENICHUH MOHATUN WK (GOPMYTUPOBKE IPABUI; HE YMEET JOCTATOYHO IITyOOKO
U JI0Ka3aTelbHO 00OCHOBAaTh CBOM CYXJECHMSI U MPHUBECTH CBOM MPUMEpHI; M3JIaracT MaTepual
HETMOCJIEZ0BATENILHO U IOIYCKAeT OIIUOKH B S3bIKOBOM O()OPMIIEHHUHU H3J1araeMoro.

OueHka «Hey0oe1emeopumenbno) CTaBUTCS, €CIHU CTYAEHT OOHapyXKHBAeT HE3HaHUeE
OonblIe YacTH COOTBETCTBYIOLIETO BOIpPOCa, JOMYycKaeT oOmHOKH B  (hopMyaupoBKe
onpeeNieHu U TPaBUJl, UCKAXKAIOIIME UX CMBICH, OECIOpSIOYHO U HEYBEPEHHO H3jaraeT
matepuan. OneHka «2» OTMEUYaeT TaKUe HENOCTaTKU B IOATOTOBKE, KOTOPBIE SBISIOTCS
CEpbE3HBIM MPEMIATCTBUEM K YCIIEIIHOMY OBJIAJICHUIO TOCTIEAYIOIINM MaTepHalIOM.

Kpurtepun oneHuBaHus KOHTPOJIBHBIX padoT
KonTponbHas pabota mpoBoIUTCS B MTUCbMEHHOM (opMe.
O1eHKa «OTJIMYHO» BBICTABIISCTCS, €CIU CTYJIEHT BBIMOJHWI paboTy 6e3 OmuOOoK U
HEJ0YETOB, JOMYCTUI HEe 0oJiee OJJHOTO HEJoUeTa.
O1eHKa «X0POIIO», €CIIU CTYACHT BBIINOJHUI paboTy MOJTHOCTHIO, HO JIOMYCTUI B HEH HE
OoJiee 0THOM HErpyOOii OITMOKK M OJTHOTO HEJ04UeTa, Wik He 0ojiee IBYX HE0YETOB.
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OneHka «yI0BJIETBOPHUTEIBHO», €CIH CTYJICHT MPABWILHO BBIMIOJHWI HE MEHee
MTOJIOBUHBI pa0OTHI WJTH JOMYCTUII HE 0oJiee IBYX IPyOBIX OMIMOOK, MIH HE Oojiee OHOU rpy0oit
¥ OJTHOUM Herpy0oil OIMOKH ¥ OJTHOTO HEA0YETa, U He 00Jiee IBYX-TPEeX HErpyObIX OMUOOK, M
OJTHOW HEerpy0Od OMMOKH M TPEX HEJI0YETOB, WIM MPH OTCYTCTBHH OINMOOK, HO MPH HATUYUU
YETHIPEX-TISITH HEJJOUETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (DaKTOB.

O1eHKa «HEYI0BJIETBOPHTEIbHOY», €CITU CTYJCHT JIOITYCTHI YACIIO OIMOOK U HEJIOYETOB,
MIPEBOCXOIAIICe HOPMY, IPU KOTOPOI MOKET OBITH BRICTABJICHA OIIEHKA «3), UIIH €CIIU MPaBUIHHO
BBITOJIHUJI MEHEE TTOJIOBUHBI PAOOTHI.

Kputepun ouennBanus JadopaTopHbIX padoT

«5» (OTIAMYHO): BBINOJIHEHBI BCE 3aJaHusl J1ab0opaTopHOil padoThl, CTYACHT YETKO U 0e3
OIIMOOK OTBETHII Ha BCE KOHTPOJILHBIE BOITPOCHI.

«4» (XOpOI1I0): BHITOJHEHBI BCE 3aJaHUs J1a0OpAaTOPHOM pabOThI; CTYJIEHT OTBETUII HA BCE
KOHTPOJIbHBIE BOITPOCHI C 3aMEUYaHUSIMH.

«3» (YOOBIETBOPUTENBbHO): BBHIMOJHEHBl BCE 3aJaHusd JlabopaTopHOH paboThl ¢
3aMEYaHHUSIMU; CTYICHT OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMH.

«2» (He 3a4TeHO0): CTYAEHT HE BBIIOJHWI WIM BBIIOJHWI HENPAaBHIBHO 3a/laHus
71a00paTOPHOI pabOTHI; CTYICHT OTBETHII HA KOHTPOJIBHBIE BOTIPOCHI C ONIMOKaMH MJIA HE OTBETHIT
Ha KOHTPOJIbHBIE BOITPOCHI.

Kpurepun onieHuBaHus pe3y/ibTaToOB J1a00PATOPHOIO 3aHATHS € pellieHHeM 3a1a4

OneHka «omauyno» BBICTABISIETCS, €CIM CTYICHT MMEET IIyOOKHe 3HaHHs y4yeOHOro
Marepuaja 1Mo TeMe NPAaKTUYeCKOH paboThl, MOKa3bIBAET YCBOCHHE B3aMMOCBSI3M OCHOBHBIX
HOHATHUH, UCHONb3yeMbIX B paboTe, CMOI' OTBETUTh HA BCE YTOUYHSIOIIME M JIONOJIHUTEIbHbIC
Bonpochl. CTYyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOIO0 M IMPAKTHYECKOro MaTepuana Io
TEeMe IMPaKTHUYECKOW paloThl, ONpenAessieT B3aUMOCBS3M MEXAy IOKazaTeslssMU 3ajaud, JNaéT
IIPaBUJIBHBIM QITOPUTM PELICHHUs, OINpPEAEIsieT MEXAUCHUIUIMHAPHBIE CBSI3W 10 YCJIOBHIO
3aJaHusl.

OneHka «xopouio» BBICTABISETCS, €CIM CTYJEHT MOKa3al 3HaHWE y4eOHOro marepuana,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH ITOYTH [TOJIHO HA BCE 3aJJaHHBIE JJOTIOJIHUTEIIbHBIE
U YTOYHSIOIIKE BOMPOChl. CTYAEHT JAEMOHCTPUPYET 3HAHUS TEOPETUUYECKOrO0 M MPAKTUYECKOTO
MaTtepuaja MO TeMe NPAaKTUYEeCKOH paboThl, JOMycKas HE3HAYUTEIbHbIE HETOYHOCTH MpHU
pelmeHun 3a1ad, UMesl HEMOJIHOE NMOHMMaHUEe MEXIMCUUIUIMHAPHBIX CBS3€H NPU IPABUIBHOM
BBIOOpE aJrOpUTMa PEeLIeHHs 3a/laHHsL.

OneHka «y0oe1emeopumenbhoy BbICTABIISETCS, €CIU CTYIEHT B 11€JI0M OCBOUJI MaTepHal
NPaKTUYECKOM pabOThl, OTBETHII HE HA BCE YTOUHSIOUIME U JONOJHUTENbHbIE BONPOCHl. CTYyAEHT
3aTPYJIHSETCS C TMPAaBUIBHOM OLEHKOM MNPEIIOKEHHOW 3a/add, MAa€T HEMOJHBIA OTBET,
TpeOYIOUM HaBOAIMX BOIPOCOB MpENoAaBaTeNs, BHIOOp aNropuTMa peLIeHUs 3a/ladu
BO3MOJKEH IIPH HABOASAIIMX BOIIPOCAX IIPENOIaBATEII.

OueHka «Hey0oe1emeopumenvuo» BBICTABIAECTCA CTYINEHTY, €CIM OH HMEEeT
CYILIECTBEHHbIE IPOOENbl B 3HAHUSIX OCHOBHOTO Y4eOHOIo mMarepuasa MpakTH4YeCKOW padoThl,
KOTOPBIN MOJHOCTBIO HE PACKPBLI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTH HA YTOUYHSIOIIUE U
JOTIOTHUTENbHBIE BONIPOChl. CTYy/IEHT 1aéT HEBEPHYIO OIIEHKY CUTYalluH, HEMTPaBUWIbHO BHIOMpAET
AJITOPUTM JCUCTBUM.

Kpurepun ouenuBanus pedgeparon
OreHKa «OTJIMYHO» CTAaBUTCS, €CITU BBITIOJIHEHBI BCe TPEOOBAHUS K HAMMMCAHUIO U 3aIlUTE
pedepaTta: obo3HaueHa mpobieMa W O00OCHOBaHA €€ aKTyalbHOCTh, CHEJIaH KPaTKUK aHalu3
Pa3IMYHBIX TOYEK 3PEHUS Ha pacCMaTpUBAEMYIO MPOOJIEMY M JIOTHUHO H3JIOKEHAa COOCTBEHHAs
MO3HIINS, CHOPMYITUPOBAHBI BRIBOJIBI, TEMA PACKPHITA MIOJIHOCTHIO, BBIIEPIKaH 00BEM, COOITIOICHBI
TpeOoBaHUS K BHEIIHEMY O(GOpPMIICHHIO, JAHbI MPABWIbHBIE OTBETHl HAa JOMOJHUTEIbHBIC
BOTIPOCHI.
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OrneHKa «XOpPoOIIO» CTABHUTCS, €CIM OCHOBHBIE TpeOOBaHUs K pedepary M ero 3aiiuTe
BBIMIOJIHEHBI, HO MpPH 3TOM JONYILIEHBI HEAOYETH. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JIO)KEHUU MaTepuana; OTCYTCTBYET JIOTHYECKas IIOCJIEIOBAaTEIIbHOCTh B CYXKACHUSX; HeE
BbIIEpKaH 00BEM pedepaTa; UMEIOTCs yIyleH!s B 0pOpMIICHUH; Ha TOTIOJTHUTEIbHbIE BOIPOCHI
MIPU 3aIUTE JaHbI HETIOJHBIE OTBETHI.

OneHka «y/A0BJIETBOPUTEIBHO» CTaBUTCS, €CJIM UMEIOTCS CYHIECTBEHHBIE OTCTYIJICHUS
oT TpeboBaHuil Kk pedepupoBanmio. B yacTHOCTH, TeMa OCBelIeHa JUIIb YaCTHYHO; JTOIMYILEHBI
dakTryeckue omuOKU B COAEpKaHUU pedepara Uil MPHU OTBETE Ha JIOTOJIHUTEIbHBIE BOIIPOCHI;
BO BpEMS 3aIIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJIETBOPUTEJIBLHO» CTaBUTCS, €clii TeMa pedepara HE PacKphITa,
0oOHapyKUBAETCA CYLIECTBEHHOE HETIOHMMAaHUE MPOOJIeMBI, WK pedepar He MPEICTaBIICH.

Kpurtepuu onieHuBaHus mMpe3eHTAIIMI

O1eHKa «omauuHoy BHICTABIISACTCS CTYJCHTY, €CIIH:

- IPE3CHTAIUS COOTBETCTBYET TEME CAMOCTOSATEIBHOM paboTHI;

- o) OpMJICH TUTYJIBHBIN CIIAiJT C 3aT0JIOBKOM (TeMa, [IEJIH, IJIaH | T.11.);

- chopMyIMpOBaHHAs TEMa SICHO MU3JI0KEHA M CTPYKTYPHPOBAHA;

- HCIOJIb30BaHbl Tpaduueckue u3o0paxkenus (dororpadum, KApTHHKH H  T.IL.),
COOTBETCTBYIOIIUE TEMCE;

- BBIJIEP)KaH CTUJIb, IBETOBAs raMMa, UCIIOJIb30BaHa aHUMAIHS, 3BYK; paboTa opopmiieHa
U MPEIOCTABIICHA B YCTAHOBJICHHBIH CPOK.

O1eHKa «xopouto» BBICTABISIETCS CTY/ICHTY, €CIIH:

- MIPE3CHTAIMsI COOTBETCTBYET TEME CaMOCTOSTEIBHOW PabOThl; OPOPMIICH THUTYIIBHBIM
CJaiij] ¢ 3aroJI0BKOM (Tema, 1IeJd, TIJIaH | T.I1.);

- chopMyIMpOBaHHAS TEMa SICHO M3JI0KEHA M CTPYKTYPHPOBAHA,;

- HCIOJIb30BaHbl Trpaduueckue u3oOpaxkenus (dortorpaduu, KapTHHKH H  T.IL.),
COOTBETCTBYIOIIUE TEMCE;

- pabota ohopmIieHa 1 MPETOCTABJICHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0oe1emeopumenbHoy» BbICTABIISETCS CTYACHTY, €ClIM paboTa He BBIIOJIHEHA
W COJICPKHUT MaTepHall He IO BOTIPOCY.

Bo Bcex ocTanbHBIX Cilydasx paboTa OLIEHUBAETCS HA «yA0BJIETBOPUTEIBHO».

OneHoUHBIE CpencTBa Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAUBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ip¥ HeOOXOMMOCTH HHBAJIMIAM H JIUI[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBbS
IPEJOCTABIISAETCS JOTOJHUTENBFHOE BPEeMs /7S MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TPOBEJICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUiist T ¢ HApyIIEHUSIMHA 3PSHHS

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st JTTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:
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— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5 [lepevenn yueOHOIM uTEpaATypbl, HHGOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA
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Jlans. 2014. http://www.lanbook.com/books/element.php?pll cid=64&pll id=1019
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[Dnextponnsiii pecypc] / B.I'. lanunos, B.}O. Pymnes, P.K. TaiinykoB, B.1. KperoB. —
OnekTpoH. AaH. — MockBa: T'opsiuas nunus-Tenexkom, 2014, — 232 c. — Pexum gocryna:
https://e.lanbook.com/book/63225.
4 KoBanenko, A.B. Maremarnueckoe MoJeIHpOBaHUE (DPU3MKO-XUMHUYECKHX IPOIIECCOB B
cpene Comsol Multiphysics 5.2 [DnekTpoHHEI pecypc]: yuebnoe nocodue / A.B. Kopanenko,
AM. V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — Onekrpon. nan. — Cankr-IlerepOypr:
Jlanp, 2017. — 228 c. — Pexum nocryma: https://e.lanbook.com/book/93695.

5.2 Ilepuoguyeckasi IuTepaTrypa

Basel nanusix xommanuu «ct Beroy http://dlib.eastview.com
Dnekrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/
Kypnan «MeMOpaHbl 1 MEMOPaHHBIC TEXHOJIOTHH

Kypnain «Puznueckass XUMUA»

el A

5.3 HNHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHbIe npodeccnoHalbHble 0a3bl
JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI

JIeKTPOHHO-0ubIMoTeuHbIe cuctemMsl (IBC):

1 DBC «IOPAUT» https://urait.ru/

2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3 DBC «BOOK.ru» https://www.book.ru

4 DBC «ZNANIUM.COM» www.znanium.com

5 DBC «JIAHb» https://e.lanbook.com

IIpogdeccuonanbHbie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypuanst uznarenascrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexrponnas 6udnaunoreka (HIb) http://wwwe.elibrary.ru/

S. [ToMHOTEKCTOBBIE apXUBBl ~ BEAYIIMX 3alaJHbIX HAY4YHBIX JKYypHaJIOB Ha
Poccwuiickoit matpopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

6. HanmonansHas snekTpoHHass OuOnuoreka (IOCTynm K DJIEKTPOHHOW OMOMmMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoii oubnmuorexu (PI'B) _https://rusneb.ru/

7. baza manmpix CSD KemMOpHmKCKOTo MEHTpa KpUCTALIOTpaUUEcKHX TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8. Springer Journals: https://link.springer.com/

9. Springer Journals Archive: https://link.springer.com/

10. Nature Journals: https://www.nature.com/

11. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials: http://materials.springer.com/
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13. Nano Database: https://nano.nature.com/

14. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
15. "Jlextopuym TB" http://www.lektorium.tv/
16. VYuusepcurerckas uadopmarmonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmanuoHHbie CIPABOYHBIE CUCTEMbI:
Koncynbrant [1inroc - cipaBoyHast mpaBoBasi cuctema (JIOCTYI 10 JIOKAJTbHOW CETH C
KOMIIBIOTEPOB OUOIMOTEKH ).

Pecypcol cBOOOTHOTO J0CTYyNA:

1 KubepJlennnka http://cyberleninka.ru/;

2 AMepuKaHCKas maTeHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/

3 MuHuCTepCTBO Haykd | BbIciiero oOpasoBanus Poccuiickoit ®enepanuun
https://www.minobrnauki.gov.ru/;

4 denepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5 WNudopmanmonnas cucrema "ExpHoe OKHO JocTynma K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas  komnekius 1u@poBbIX  0o0pa3oBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7 Caiyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

8 Crosapu u sunmkiaoneaunu http://dic.academic.ru/;

9 OopasoBarenbHbIii mopran "Yueda" http://www.ucheba.com/;

10 3axononpoekt "O0 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocs! U 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE 3JIEKTPOHHBIe oOpa3oBaTe/bHble M HMH(OPMALHOHHBIE pecypchl

KyoI'Y:

1 DNEeKTPOHHBIN Karajaor Hayunoii oubnmorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 OneKTpoHHas oubnuoreka TPYIOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MoayJIbHOTO qUHAMHUYeckoro ooyuenus http://moodle.kubsu.ru

4 baza y4eOHBIX MJIaHOB, y4yeOHO-METOJUYECKUX KOMIUIEKCOB, MYOMUKAIMi U
koHpepentmii http://infoneeds.kubsu.ru/

5 bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  MHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6 OnexkTpoHHBIN apxuB gokymenToB KyoI'Y _http://docspace.kubsu.ru/

DOneKTpoHHbIE 00pa3oBaTeNIbHbIE pecypchl Kadeapbl HH(YOPMALMOHHBIX CHCTEM U
TexHousoruil B oopazoBanuu Kyol'Y u nayuno-meroauueckoro xxypHana "LLIKOJIBHBIE 'OZIbI"
http://icdau.kubsu.ru/

6 MeToanyeckune yKazaHus A/l 00y4aIOLIUXCS 110 OCBOCHUIO AU CHUIIUHBI (MOLYJI51)

YcnenrtHoe OCBOEHHE JAHUCIUIUIMHBI TPENNojaraeT akTHBHOE, TBOPYECKOE ydacThe
CTY/ICHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

CemuHap mpeamnosiaraeT CBOOOAHBIM OOMEH MHEHHSIMU 1O H30paHHOW TemaTuke. OH
HAYMHAETCS CO BCTYNHUTEIBHOTO CJIOBa IpernojaBatels, (opMyIHpYIOMIEro Ieidb 3aHATHI U
XapaKTEPU3YIOIIEro €ro OCHOBHYIO MpOOJIeMaTHKy. 3aTeM, KaK IPaBHJIO, 3aCTyIIMBAIOTCS
cooOuieHus ctyaeHToB. O0cyKaeHne COOOIEHUS COBMEIAETCS C PACCMOTPEHUEM HAMEUEHHBIX
BorpocoB. CooOmmeHns, TMpeanoaralone aHaM3 MyOIuKamuid M0 OTAETHHBIM BOMPOCaM
CeMMHapa, 3aciyIIMBAIOTCA OOBIYHO B cepeaMHe 3aHATHA. lloomipsercss BBIABMKEHUE U
00CyX/IeHHE aTbTEPHATUBHBIX MHEHHH. B 3aKIFOUMTENILHOM CJIOBE TPENOJaBaTelb ITOJBOIHUT
UTOTH OOCYXICHUS W OOBSBISIET OLEHKH BBICTYNABIIMM CTYAEHTaM. B mensX KOHTpOIIS
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MOATOTOBJIEHHOCTH CTYACHTOB M IPUBUTHS MM HABBIKOB KPATKOIO NMHCbMEHHOIO H3JIOKEHUS
CBOMX MBICIIEH NPENOAaBaTellb B XO/A€ CEMUHAPCKUX 3aHATHHA MOXKET OCYILECTBIIATh TEKYIUH
KOHTPOJIb 3HAHUH B BHJIE YCTHOTO OIPOCA MJIM MUCHbMEHHBIX IPOBEPOYHBIX PadoOT.

IIpy nOAroTOBKE K CEMHMHApy CTYIEHTbl HMMEIOT BO3MOXHOCTb BOCIHOJIb30BAaThCS
KOHCYJIbTallMsIMU NIpenogaBaTesis. KpoMme ykazaHHBIX TEM CTYAEHTHI BIIPABE, 110 COIVIACOBAHUIO C
npernojaBaTenaeM, U301paTh U APyrue HHTEPECYIOIINE UX TEMBI.

KagectBo yueOHOI pabOTHl CTYIEHTOB IMpEINoiaBaTeNlb OLEHHBAECT B KOHIIE CEMUHApa,
BBICTaBIISAs B pabounii )kypHai Tekyiue oueHKU. CTyIeHT UMeeT IPaBO 03HAKOMUTHCS ¢ HUMHU.

OO01mmue pekoMeHIaIuu

N3yuenune AUCLUIUIMHBI ClIeAyeT HauuHaTh ¢ MpopaboTKH padoueil mporpammsl, ocoboe
BHUMAaHUe, yAelss LeJsIM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAaHUIO Kypca.

Hmeercs 35eKTpoHHAs BEpCUs JIEKIMHA IO JaHHOM JUCLUIUIMHE.

OcHoBHOW (opMmoOii 00y4YeHHS CTYIEHTOB SBISIETCS CaMOCTOsITeNbHas paboTa Hax
yueOHbIM MaTepuasioM. [Iponece nzyueHus TUCHMILIMHBI “MaTeMaTnyeckoe MOAEIMPOBAHUE U
ONTUMM3ALMSI TIPOLIECCOB JIEKTPOMACCONIEPEHOCA B JIEKTPOXUMHUYECKUX CUCTEMAX ™ COCTOMUT M3
CJICAYIOUIMX 3TAIOB:

1. TlpopaboTka TEOPETHYECKOTO MarepHuaiga IO PEKOMEHIOBAaHHOMY YYEOHUKY |
KOHCIIEKTaM JICKI[MH, MpelOoCTaBICHHBIX IpENoAaBaTesieM B 3JIEKTPOHHOM BHze. B ciyuae
HEIOCTYIIHOCTH JTAaHHOTO TOocoOMsi HEoO0XOAMMO OOpaTHTbCS K CIIHCKY JIUTEPATypH,
IPUBEJEHHOT0 B paloueil mporpaMme AMCHUUIUIMHBL ‘“‘MaTemMaTHyeckoe MOJEIUPOBaHUE U
ONTUMM3ALIMS IPOLIECCOB JIEKTPOMACCONIEPEHOCA B ANEKTPOXUMUUYECKUX CUCTEMAX .

2. BeinosnHeHue 1 3auTa caMoCTOSTENbHbBIX U TJAOOPaTOPHBIX PadoT.

3. IloaroroBka M mpenacTaBiIeHHUE IEpe] OJHOKYPCHHKAMM IpPE3eHTAlUN Ha 3aJaHHYIO
TEMY.

4. Cnaum 5K3aMeHa B YCTHOW HJTM MUCbMEHHOH (popMme (110 YCMOTPEHUIO TPENOAaBaTes).

C 1enbio KOHTPOJIS U MOATOTOBKH CTYIEHTOB K M3yYEHHMIO HOBOM T€Mbl BHaYalle KaxJ10H
IIPAKTUYECKOIO 3aHATHSA IpernojaBaTesieM NPOBOAUTCA WHIAUBUAYAIbHBIA WIN (POHTAIbHBIN
YCTHBIA ONpOC IO BBINOJIHEHHBIM 3aJaHMsAM HOpeablayimied Tembl. Kpurepuum oueHku: —
MPABWJIBHOCTh OTBETA 110 COJIEPKAHUIO 3aJjaHusl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OMHUOO0K
IpU OTBETE);

— MOJIHOTAa M TJyOMHa oOTBeTa (YYMTHIBAETCS KOJMYECTBO YCBOEHHBIX (aKTOB,
MOHATUH U T.11.);

— CO3HATENbHOCTh OTBETA (YUUTHIBAETCS MOHMMAHNE U3JIaraéMoro MaTepuaa);

— JIOTHKAa MW3JI0)KEHHUsI MaTepuana (Y4UTBIBA€TCSI YMEHHME CTPOMTH IEJIOCTHBIH,
NocJIeI0BaTeNbHBIN paccKa3, PAMOTHO IOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN );

— PalMOHATBHOCTh MCIIOJIb30BaHHBIX TPUEMOB U CIIOCOOOB PELIEHHUS TOCTABICHHON
yueOHOM 3a1auu (YUUTHIBAETCS YMEHHUE UCIOIb30BaTh Hanbosiee nporpeccuBHble U 3 (HEKTUBHBIE
CHOCOOBI JOCTHKEHUS LIENHN);

- CBOEBPEMEHHOCTh U A(PPEKTUBHOCTh HCIIOIB30BAHUS HATJIAIHBIX TOCOOMN U
TEXHUYECKUX CPEJCTB MIPU OTBETE (YUUTHIBAETCS IPAMOTHO U C MOJIb30W MPUMEHAThH HAJITHOCTb
U IEMOHCTPALMOHHBIHN OIBIT P YCTHOM OTBETE);

— UCIOJIb30BaHUE JIOTIOJIHUTENLHOTO MaTepHaia (00s3aTesIbHOE YCIOBUE);

— paIMOHATIBLHOCTh HCIOJIb30BAaHUS BPEMEHH, OTBEJCHHOIO Ha 3aJaHue (He
0J100psieTcsl 3aTAHYTOCTh BBINIOJHEHHUS 33JaHUS, YCTHOIO OTBETa BO BPEMEHH, C YUETOM
WHIUBUTYAIbHBIX OCOOCHHOCTEH CTYICHTOB).

Pa3zBepHyTBIi OTBET CTyAEHTa MIOJDKEH MPEJICTaBIATh COOON CBSI3aHHOE, JIOTHUYECKH
MocieIoBaTeIbHOE COOOIEHHE Ha 33JaHHYI0 TeMYy, IOKa3blBaThb €ro YMEHHUE IMPUMEHSTh
OIpeZeNIeHus, IPaBUjIa B KOHKPETHBIX CIIY4asX.

[Ipe3enTanuu Ha 3aJaHHYIO TEMY BBINOJIHAIOTCS B Iporpamme Power Point. Ona gomkHa
COCTOATh U3 5-8 cHailloB M  cojepXaTb OCHOBHBIE oOIpeneneHus, (akTudeckui
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIUCOK MCIOIb30BaHHBIX HCTOYHHUKOB.
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Marepuan s cooOIIeHUs HEO0O0XOAWMO HCKaThb B KHHIax, KypHalax W HHTEpHET-
HCTOYHUKAX, ONYOJIMKOBAHHBIX B ITOCIEIHUE 3 TOa.

Jloknaa, COnmpoBOXKAAIOUIUN TPE3EHTALIMHU, JOJIKEH 3aHUMATh 7-10 MUHYT.

W pokiman, W NOpe3eHTAlMM IIPEIBAPUTENIBHO IPUCBHIIAKOTCS IMPENOJABATENI0  I10
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

CamocrosTenbHble paObOThl BBIMOIHAIOTCS KaXIbIM CTYJE€HTOM Ha OTAEIbHBIX JIUCTKAX.
He nomyckaercs ucnoib30BaHHE JTIOOBIX CpPEACTB KOMMYHHUKAIMH (HOYTOYKH, MOOWJIbHBIE
Tes1e()OHBI C BBIXOJIOM B UHTEPHET U IIp.

JlomyckaeTcsl HCIOJIb30BaHHE pabounx TeTpajei, B KOTOPBIX 3aKOHCIEKTUPOBAHBI
HauOoJjiee BaKHbIE C TOYKM 3PEHUS KaXIOro M3 CTYJIEHTOB MOMEHTHI, BBIJCIICHHbIC MpPU
CaMOCTOSITENIbHON IPOPA0O0TKE KKIOU U3 TEM.

JIaGoparopHasi paboTa BBIIOJHAETCS CTYAEHTOM B COCTaB€ IPYIMIbI, MOAIPYIIBl WU
UHAMBUAYaJIbHO. Bce BblYUMCIEHUS JKeNaTelabHO MPOBOIUTH BO Bpems 3aHatus. llpu
HEI0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJHATH B YaChl CAMOCTOATENbHOM padoThI ¢
00s3aTeNbHBIM IIPEICTABICHUEM PE3YJIbTAaTOB IIPENOAABATENI0 Ha MOCIEAYIOIUX 3aHITUIX WU
KOHCYJIbTALSIX.

OdopmiteHre 0TYETOB TOJKHO MPOBOAMTHCS TTOCIIE OKOHYAaHUS paboThl. /11 HOAroTOBKM
K 3alllUTe OT4YeTa CJEAyeT IPOAaHAIM3UPOBATh PE3YJbTaThl, COIOCTABUTh MUX C H3BECTHBIMU
TEOPETUYECKHUMHU TIOJIOKEHUSIMH WJIM  CIIPAaBOYHBIMH  JJAHHBIMH, OOOOIIUTH PE3yIbTaThl
UCCIIEIOBaHU B BU/IE BHIBOJIOB I10 padoTe, MOArOTOBUTh OTBETHI Ha BoIpockl. [Tocie 3aBepiieHus
BBITTOJIHEHHS TA0OPATOPHBIX PA0OT MPOU3BOJUTCS MX 3AIINTA.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMLAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAllMM IO MPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBbS.

7 MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1o JUCHUNInHe (MOIyJI10)

HaumeHnoBanue criermaabHBIX OCHAIIEHHOCTD CIIEIAAILHBIX TOMEILEHUI
MOMEILEHU N

YueOHbIe ayIUTOpUN IS

IlepeueHb TULIEH3MOHHOTO
MPOrPaMMHOTO OOeCTIeueHuUs
Microsoft Windows;
Microsoft Office

Meo0ens: yuebHas mebenb

MIPOBEACHUA 3aHITHI JICKITUOHHOTI'O
tuna (aya. 332c)

TexHnueckue cpeacTsa 00yueHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

VYueOHble ayIUTOPUN JUISt
MIPOBEACHUS 3aHATHH
CEMHHAPCKOTO THIIA, TPYIIOBBIX U
WHIWBUIYANbGHBIX KOHCYJbTAIIHA,
TEKYILEro KOHTPOJIA i
MIPOMEKYTOYHOU aTTECTAUU

(ayn. 328c, 334c, 416¢)

Meo0enb: yaeOHas meOeb
TexHHYecKue cpeacTBa 00ydeHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYuebOHbie ayJUTOPHH st | MebGens: yueOHast MeGeb Microsoft Windows;
MPOBeIeHNUsI TabopaTopHbIX pabot. | TexHUIecKHe cpeacTBa O0yIeHHS: Microsoft Office
JlaGopatopust OpraHUYECKOW | MEePEeHOCHOE myabTEMeauiinoe | COMSOL
xumun (ayn. 334C) obopynoBaHue (HOyTOyK, MPOESKTOP)
VY4aeOHble ayIUTOpUU g | Kypcosas pabora He mpegycMOTpeHa y4eOHBIM IIJIAHOM.
KypCOBOTO MPOEKTUPOBAHUSI
(BBIIOTTHEHUS] KYPCOBBIX paboT)
Jns  caMmocTosiTenbHOW — paboThl  OOydYalOMIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,

YKOMIIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecredeHrneM JO0CTyIa B AJIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.
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HanMmeHnoBanue moMenieHui
JUTSL CAMOCTOSITEIBHON pabOoThI

OCHaIICHHOCTh IOMEIICHUH ISt
CaMOCTOSITEILHON padOThl 00YJIArOIIHXCS

[lepeyeHpb MHUIIEH3UOHHOTO
MPOTPAMMHOTO 00eCTICUCHUS

oOygaromuxcs
IToMewmenue st | Me6enb: yueOHas MeGeib Microsoft Windows;
CaMOCTOSITENILHOM pabotel | Kommrekr —crnenumanusupoBantoit  meGemn: | Microsoft Office

oOyuarommuxcst (YUTANBHBIA 32l
Hayunoii OnbmmoTexn)

KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHHe: KOMIBIOTEpHAs TEXHUKA C
HOAKITIOYCHHEM K nH(OpPMaIMOHHO-
KOMMYHUKallMOHHOH cetn «MHTepHeT» U
JIOCTYIIOM B BJIEKTPOHHYIO MH(OPMAIIOHHO-
o0pa3oBaTenbHYI0 Cpeay o00pa3oBaTesbHOMN
OpraHM3allyy, BeO-KaMephl,
KOMMYHHUKAIIMOHHOE obopynoBaHue,
obecrieynBaroniee JOCTYN K CETH HHTEPHET
(mpoBomgHOE coeAMHEHHE M OECIpOBOTHOE
coenuHenne 1o texnonaorud Wi-Fi)

ITomemienue hilstd
CaMOCTOSATEIIEHON paboTsl
obyuarommuxcs (ayn. 329c¢, 400c,
431c)

Mebenn: yaeOHas MmeOemb

Kommexkt crenmanm3upoBaHHOW — MeOenu:
KOMIBIOTEPHBIC CTOJIBI

O0opynoBaHHe: KOMIBIOTEpHAs TEXHUKA C
MOIKITFOUCHIEM K WH(POPMAITHOHHO-
KOMMYHHMKallMOHHON cetu «MHTepHET» H
JIOCTYIIOM B 3JICKTPOHHYIO HHGOPMAIIMOHHO-
o0pa3oBaTenbHyI0 Ccpeay o00pa3oBaTesIbHOM
opraHusanuy, BeO-KaMephl,
KOMMYHHKAIIHOHHOE 00opyI0BaHHE,
obecrieunBaromee IOCTYI K CETH HWHTEPHET
(mpoBomHOE COeAMHEHHE U OECImpOBOTHOE
coeauHeHue 1Mo texuojaoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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[Tpunoxenue 1
IIpumep odopMiIeHNs TUTYIBHOIO JUCTA pedepaTa

denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00Pa30BaTEIbHOE YUPEKACHUE
BbICLIEr0 00pa30BaHuUs
«Ky0baHckuii rocy1apCTBEHHbIN YHUBEPCUTET)

Pedepar
0 JAUCIHITIHHE
MaremaTnveckoe MOJeJTHPOBAHNE H ONTHMH3ALHS NPOIECCOB
3JIEKTPOMACCONEPEHOCA B JJIEKTPOXMMUYECKUX CHCTEMAX

(Tema pedepara)

Boinosanna:

(Pamummus 1.0.)

CTYAECHT Kypca, cren.
rpymnma

Ilonmuce:

IlIpenoxaBareib:
(Pamummus 1.0.)

Orenka: Hata
[Toanucse:

Kpacunonap 20 _
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