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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

s ocBoeHusi 0Opa3oBaTeIbHOW MPOrpaMMbl OakaliaBpuaTa OOYYalOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3yJbTaTaMd OOYy4YeHHUs IO

JIUCHUILIINHE.

IIK-1 CriocoGeH 1 TOTOB OCYIIECTBIISTh
TEXHOJIOTHYECKHUH Ipo1ecc B
COOTBETCTBHUH C PErJIAMEHTOM U
UCIIOJIb30BATh TEXHUYECKUE CPEICTBA
U1 ©3MEPEHUS] OCHOBHBIX ITapaMeTPOB
TEXHOJIOTNMYECKOT0 TPOLecca, CBOUCTB
CBIPBS U TIPOTYKIHH

IK-1.4 ['0TOBHOCTH TPOBOJIUTH
CTaHJapTHBIC U CEPTUPUKAIIMOHHBIE
WCIIBITAaHUS MaT€PUAJIOB, U3CIUIA U
TEXHOJIOTHYECKHUX MPOIECCOB

3HaTh!:

HOHOOOMEHHBIE MEMOPAHBI, TOTOK Yepe3 MeMOpaHy,
KOHILICHTPAaLMOHHbIE Tpoduin B MeMmOpane (3H-1)

YMmern:

pa3padaTbIBaTh MIMPOKHUNA CHIEKTP DIEKTPOXUMHUUECKUX CUCTEM C
MCIOJIb30BaHNEM KaTHOHOCEJIIEKTUBHBIX U aHHOHOCEIEKTUBHBIX
memOpaH (Y-1)

Baagern:

METOJlaMH KOHCTPYHUPOBaHUSI MEeMOpaHHBIX AekTponu3épos (H-1)
OCHOBHBIMH 3aKOHAMH €CTECTBEHHO-HAYUHBIX AUCLUILIUH U 00J1a1aTh
CIOCOOHOCTBIO IPUMEHSTH UX B IPOIIECCE MOCIEAYIOIIEr0 OCBOCHHUS
cunenuanpaoctu (H-2)

IIK-1.7 roToBHOCTBIO UCITIOJIB30BATH
3HaHUS OCHOBHBIX (PM3UYECKUX
TEOpUH JJIsl PeIIEHUS] BO3HUKAIOLINX
¢u3nYecKuX 3a/1a4, CaMOCTOSTEILHOTO
npuoOpereHus GU3NUECKUX 3HaHUM,
U1 TOHUMaHUS IPUHIUIIOB pabOTHI
prUOOPOB U YCTPONCTB, B TOM YHCIIE
BBIXOZSAIINX 32 IPEIEIIbI
KOMITETEHTHOCTH

3HaTh:

OCHOBBI THITOBBIX TEXHOJIOTUH MPOU3BOJCTBA COBPEMEHHBIX
MOHOOOMEHHBIX MaTE€PHUAJIOB; CTPYKTYPY U CBOWCTBAa HOHOOOMEHHBIX
memOpan (3H-2)

o0JyiacTu Ux Bo3MOKHOTO npuMenenus (3H-3)

Ymers:

WCTIOJIb30BaTh COBPEMEHHBIE METOIMKH ISl ONIPEICTICHHSI CBOMCTB
HOHOOOMEHHBIX MaTepHuajioB (Y-2)

MIPOTHO3UPOBATH CBOMCTBA MEMOpPAaHHBIX MAaTEPUAIIOB B 3aBHCUMOCTH
0T XuMH4YecKoro ctpoeHus (Y-3)

OIpEeIeTISTh 00JIACTH X BO3MOXKHOTO mpuMmenenus (Y-4)

Biaagern:

OCHOBHBIMH 3aKOHaMH €CTECTBEHHO-HAYYHBIX JUCIUTUIMH U 00J1a/1aTh
CHOCOOHOCTBIO MPUMEHSThH UX B MPOLIECCE MOCIENYIOIIEro OCBOCHHUS
crnermanbHoctu (H-3)




2. MecTo IUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuuiuiiHa OTHOCHTCS K 4YacTH, (OPMHUPYEMOH ydYaCTHHKaMH OOpa3oBaTEIbHBIX
OTHOIICHHUI U siBiIsieTcst auciuminaoi no Beioopy (b1.B.J1B.02.01) u usyuaercs Ha 4 kypce B 8
ceMecTpax.

B MeromuueckoM IIaHE JUCHUIUIMHA — ONMUPACTCS HA  JJCMEHThl  KOMIICTCHIIUIA,
c(OPMHUPOBAHHBIC TPH W3YYCHUH IUCHMIUIMH «Du3nueckas Xumus», «OpraHudeckass XUMUs,
«Teoperrueckas HNEKTPOXUMUs», «OO0IIast 1 HEOPraHUYECKasT XUMHUSD).

[Tonmy4yeHHble B Tpoliecce U3yYCHHs MUCIUILIMHBI 3HAHWS, YMCHUS U HAaBBIKH MOTYT OBITh
UCIIOJIb30BaHbl B  HAay4YHO-HCCIICAOBATEIBLCKOW paboTe W TpU  BBHINOJHCHUH  BBITYCKHON
KBAJTM(PHKAIIMOHHOHN pabOoTHI.

3. O0bpeM AUCHUILIAHBI

Bcero,
aKaJeMHYeCKHX
. 4acoB
Bun yuebnoit pabotbl
Ounas popma
oOyueHus

OO0masi Tpy10€eMKOCTb 1M CHUILTHHbBI 4/144

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pabdoTa ¢ npenojaBaresiem: 78
3aHATHUS JEKUUOHHOTO THIA 24
3aHSATHUS CEMUHAPCKOTO TUTIA, B T.4. 36

CEMHUHApbI, TPAKTHUYECKHUE 3aHATHUS (B TOM 4YHCIIE MpaKTHYCCKas
ITOATOTOBKA)
n1ab0opaToOpHBIE PAOOTHI (B TOM YKCIIE PAKTUYECKAs TIOJTOTOBKA) 36 (18)
KypcoBoe npoexktupoBanue (KP nmm KII) 12
KCP 6
JpyTye BUIbl KOHTAKTHOM pabOTHI -

CamocrosiTesbHast padora 66

®opma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npomexyTouHoii arrectauuu (KP, KIT, 3ader, sx3amen) 3auer, KP




4. Conep:xkanue TUCHUNTHHBI

4.1. Pazgenpl IMCOMIVINHLI 1 BUABI 3aHATHH
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1 | MemOpaHHOE MaTepUaIOBEICHUE 4 - 9 12 I1K-1.4
9 [ToTok BemecTBa. MHOTOOOpa3ue sSBICHUIMA 6 12 K-1.4
nepeHoca B MEMOpaHHBIX MaTepraiax '
3 JIBU>KeHME NOHOB U BOJIBI B 3JICKTPUUECKOM 4 9 12 K-1.4
110JIE '
4 | Iuddy3us B MOHHBIX TPOBOAHHUKAX 4 - 9 12 I1K-1.4
OcHOBHbIE HaNpPaBICHUS UCIIOIb30BaAHU
5 . 6 - 9 18 IK-1.7
MeMOpaHHBIX TEXHOJIOTHH
4.2. 3aHaTHA JEKIMOHHOI0 THIIA
Ne O0peMm, |MuHoBamm
HanmenoBanue TeMbl
pasaciia aKan. OHHaA
e — U KPaTKO€ COZEp KAHUE 3aHATUS qachl (bopma
MemoOpanHoe MaTepuaJioBeleHHe. Knaccudukanus
noaumepoB. Cunte3 noaumepos. Knaccudukanus memOpaH.
1 [ToyueHne TOMOTEHHBIX, TE€TEPOT€HHBIX U TPEKOBBIX 4 Jlexuus —
mMeMOpaH. DU3MKO-XMMHYECKHE CBOMCTBA CHHTETUYECKHUX JUCKYCCHS
MeMOpaH. MeTtobl UCCIIETOBaHUS CTPYKTYPHBIX
XapaKTEPUCTHK.
ITorox BemecrBa. MHOroodpasue sIBJICHUH INepeHOCA B
MeMOpaHHbIX MaTepuanax. Knaccupukanus marepuanon
no TUny MNpoBoAUMOCTH. OcHOBHbIE TMOHATUA. [loTOK
BELIECTBA. YCJIOBHE DIIEKTPOHEUTPAIBHOCTH. Y paBHEHUE
MaTepuaibHoro OanaHca. BHemrHue cuiabl B MOHHBIX Texuns
2 npoBoAHMKaX. OpPUKIMOHHAs MOJEIb B3aUMOJECHCTBUSA 6 HCKYCCHS
NOTOKOB. Pa3Butue cui TpeHUs M HMX KOJIMYECTBEHHAas y
oneHka. 3akoHsl Oma u ®apanes NPUMEHUTENBHO K
MOHHBIM TPOBOJHUKAM. TepMOAMHAMHMKA HEPaBHOBECHBIX
IIPOLIECCOB Ul ONMCAaHUA SIBICHUI IepeHOca B HMOHHBIX
MPOBOJHUKAX.
JIBHKeHHe HMOHOB W BOAbI B JJIEKTPHYECKOM II0JIe. Texuns
3 VYienbHas M SKBUBAJIEHTHAS 3JEKTPONPOBOJHOCTH, YHUCIIA 4 HCKYCCHS
IIEpEHOCa MOHOB. DJIEKTPOOCMOTHYECKUI IEPEHOC BOJBI. Y
4 Aunddy3uss B HMOHHBIX NPOBOAHMKAX. 3akoHb Duka. 4 Jlekuus —
Camonmuddys3ust noHoB. YpaBHenue HepHcra-DiiHITeiHa. JUCKYCCHS




Ne O0beMm, |MuHOBaM
HanmeHnoBanue teMbl
paszmena akaj. OHHast
U KpaTKOe Co/IepKaHHEe 3aHATUS
AVCUUTITAHEI Yachl dbopma
Onextpuueckas  cwia  audpdysun.  Auddy3noHHbII
MOTEHUHUA.
OcHOBHbIE HANPAaBJIEHUSI UCMOJIH30BAHUA MEMOPAHHBIX
TeXHOJIOTHI.  DIEKTpPOAHATM3HOE  KOHIEHTPUPOBAHUE,

5 obecconuBanue u pazzgesnieHue. OOpaTHBIN AIEKTPOIUATHS. 5 Jlexums —
DNEKTPOIH3. TomnuBHBIE ~ 3JEMEHTHI. CeHcopHble TUCKYCCHUS
ycrpoiictBa. MemOpanbl a1si 6apoMeMOpaHHBIX METO/I0B
OUMCTKHU U pa3JieJIeHHs] BeIECTB

4.3. 3aHATHS CEMMHAPCKOI0 TUIIA

4.3.1. CeMuHapbl, NPAKTHYEeCKHE 3aHATUS
[TpakTryeckue 3aHATHs YU€OHBIM IIJIAHOM HE MPEIyCMOTPEHBI

4.3.2. JlaGopaTopHble 3aHATUS

O0BeM,
Ne
HaumenoBanue TeMbl aKal. Hachl WanoBanuonnas
paszznena B TOM YHCJIE
U KpaTKoe COJIepKaHue 3aHATHUS dopma
JUCITUTLIAHBI Bcero |mpakruyeckas
IIOITOTOBKA)

1 Omnpenenenne COE, POE 4 3 3amuTa oTyera

1 Omnpenenenre HaOyXaHUs U BIarOEMKOCTH 4 3 3ammra oT4era
Onpenenenue ynenbHOU

3 P YA 6 3 3ammTa oTyera
ANEKTPOMPOBOTHOCTH HOHOOOMEHHBIX
Omnpenenenve BenHUnHbI 1 HY3MOHHOTO

4 MMOTOKA AJIEKTPOJIUTA Yepe3 HOHOOOMEHHYIO 6 3 3amuTa oT4eTa
MeMOpaHy
N3mepenne 37eKTpooCMOTHYECKON

4 P P 8 3 3amura oT4yera
MIPOHHUIIAEMOCTH HOHOOOMEHHBIX MeMOpaH
N3mepenne BOIbTaMIIEPHBIX XapaKTEPUCTUK

5 p tHep paKtep 8 3 3ammra oTyera
ANEKTPOMEMOpPaHHON CUCTEMBI

4.3. CamocTosiTeJibHAsA padoTa 00y4aroLIUXCst

Ne
paszena

JUCLIUILIHHEI

[Tepeuenb BOIPOCOB 115t
CaMOCTOSITEJIBHOTO U3yUYECHUS

O0newM,
aKaj.
Yachl

dopma
KOHTPOJIA

1

Hctopust pa3sutuss moHHOTO oOMeHa. OCHOBHBIC IOHATHS U
TEPMHUHBI XMMHUU HOHOOOMEHHBIX mporeccoB. Kmaccuduxarms
MeMOpaH. [TorydeHne TOMOT€HHBIX, TETEPOTEHHBIX U TPEKOBBIX
MeMOpaH. CuHTE3 HMOHOOOMEHHBIX MarepuanoB. Duznko-
XUMHYECKHE CBOWCTBA CHHTCTHYECKHX MeMOpaH. MeToabl
UCCIIEIOBAaHUS  CTPYKTYPHBIX  XapaKTepUCTHK.  MeTomabl
MTOATOTOBKH MeMOpaH. Knaccudukamms MeMOpaHHBIX
nporeccoB. CTpykTypa cyxux HOHUTOB. OOMEHHAas €MKOCTb.
Omnpenenenne COE, POE. Habyxanue. ®@akTopsl, BAUSIOMNAE HA
HaOyxanme. Ompenenenne HaOyXaHWs ¥ BIIATOEMKOCTH.
Ctpykrypa HaOyx1mux HoHUTOB. COCTOSTHIE BOJIbl B MOHUTAX.

12

Onpoc

Knaccupukanuss  MatepuaioB MO  THIYy  IPOBOJUMOCTH.
OcCHOBHEIE IIOHATHA. ITotox BEIIECTBA. YcnoBue

12

Ompoc




Ne O0BeM,
asena IIepeuenb BOIIPOCOB 1Ist aKa ®opma

P CaMOCTOSTEIILHOTO U3yUYeHUS " | KoHTpOJISI
TUCIAIUINHEL 4achl

ANEKTPOHEUTPATHHOCTH. YpaBHEHUE MaTEPUAIBHOTO OaliaHca.
BHemrnue cuibl B MOHHBIX MPOBOgHNKAX. DpUKIIMOHHAS MOJIENb
B3aWMOJICHCTBUSL IOTOKOB. Pa3BuTue Ccuin TpeHUs H© UX
KOJIMYECTBEHHAss  olleHKa. 3akoHbl Oma u  Dapanes
MIPUMEHUTEIFHO K HMOHHBIM NPOBOJHUKAM. TepMoJMHAMHKA
HEPaBHOBECHBIX IPOLIECCOB JIJIsl ONMUCAHUs SBJICHUMN TepeHoca B
WMOHHBIX MMPOBOJHUKAX. AJICOPOIHS HEIICKTPOIUTOB U CIIA0BIX
ANEKTPOIIUTOB. AJICOPOIMS CUIIBHBIX MEKTPonUTOB. [loTeHuuan
Jlonnana. MonooOMmeHHOe paBHOBecue. KoHcraHTa oOMeHa.
N3orepma oomena. Koadduument paznenenus. TepmoanHnaMuka
HEPABHOBECHBIX IpoueccoB. YpaBHeHue Kenem-Kauanbckoro.
[IpakTuueckue TpaHcnopTHble Koddduuuentel. TpaHcmopT
4acTUI] B HMOHOOOMEHHBIX MeMOpaHax. YpaBHenue HepHucra-
ILnanka.

3 MemOpannslii  noteHuman. [lorennmomerpuueckuii  merox| 12 Omnpoc
U3MEpEeHUsl 4YHcea IepeHoca. OJEKTPOMUIPALMOHHbIE YHCIA
nepeHoca. KoHueHTpaloHHas nojspu3anuss MeMOpaHHBIX
cucteM. [IpenenbHBII TOK BOJBTAMIIEPHON XapaKTEPUCTHUKH.
[TprunHBl BO3HMKHOBEHHS «3alpeAeibHOrO» TOKa. BrusHue
KOHBEKIIMH Ha MPOIECC 3JIEKTPOANAIN3A.

4 Huddysnonnas mponumaemocts MemOpaHn. Teopermueckas u| 12 Omnpoc
IpakTU4YecKas  BaXXHOCTb,  H3MepeHHe  Aupdy3noHHOM
npoHumaeMoctd. OcMOTHYECKas TPOHHIIAEMOCTh MeMOpaH.
Teopernueckass ¥  NpakTHUYeCcKass BaXXHOCTb, H3MEpEHUE
OCMOTHYECKOH MPOHUIIAEMOCTH.

DEeKTPOOCMOTHYECKAs! MPOHUIIAEMOCTb. UHCII0 MepeHoca BOIBI.
OmnpeneneHne 37IeKTPOOCMOTHYECKOI TPOHUIIAEMOCTH

5 bapomemOpaHHble METOJbl OYMCTKH M Ppa3JeNICHUs] BEILECTB. 18 Omnpoc
OcHOBHbBIE 2JIEKTPOMEMOpaHHBIE TMpOLlECCHl U MEMOpaHBbI,
KOTOpblE B HHUX HCIOJIB3YIOTCS. [Tpunuun  neictBus
AJEKTPOIAATIUZHOTO KOHIICHTPUPOBAHUS OcobenHoctu
MeMOPaHHOTO JJIEKTPOIIH3a. Jemunepanuzanus
(obecconuBaHu€e) BOABI.

DNeKTpouan3HOe KOHLEHTpUpoBaHue. OLeHKa TPaHCIOPTHBIX
K03 (HULIHEHTOB. [Ipumenenue OUMOSIPHBIX nu
MOIUGUIMPOBAHHBIX MeMOpaH. CHHTEe3 coyieii B MeMOpaHHBIX
armrmaparax. MembpaHbl B XJIOPHOM JIEKTPOIIM3E.
DJEeKTPOIUAIN3HOE Pa3/ieIeHue cMeceil B OMOTeXHOJIOTHH

5. IlepedyeHb y4eOHO-METOAMYECKOr0 OOecrmeYeHUs JIsi CAMOCTOSATENbHON PadoThl
00y4YAOIIHUXCS 10 TUCHHILINHE

Mertoanveckue yKa3aHus [Tl 00yJaroIInuXCs 10 OPraHU3aIMi CaMOCTOSTEIBHOM pabOTHI 110
JAUCHUIIIIMHE, BKIIIOYasA MEPCUCHb TCM CaMOCTOSITEIILHOU pa6OTBI, (I)OpMBI TCKYIICTO KOHTPOJIA I10
JUCHUITIIMHE U TpeGOBaHI/Iﬂ K HUX BBIIIOJHCHUIO Pa3sMCIICHBI B SHGKTpOHHOI\/JI I/IH(bOpMaL[I/IOHHO'
obpasosarensHoii cpeae CITOI TU(TVY) na caiite: http://media.technolog.edu.ru



http://media.technolog.edu.ru/

6. DoHJ OLIEHOYHBIX CpPpE€ACTB AJd MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAalluu

CBoeBpeMEeHHOE BBINOJIHEHHE 00YYaIOIMMCSI MEPOTPUATUI TEKYILIErOo KOHTPOJIS O3BOJISET
NPEBLICUTh  (JIOCTUTHYTH)  TMOPOTOBBIM  YpOBEHb  («YIOBJIETBOPUTEIBHO»)  OCBOCHUS
MPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYUTAIOTCS JOCTHUTHYTBIMHM, €CIM JUJII BCEX JJIEMEHTOB
KOMIIETEHIIMI MPEBBIIEH (IOCTUTHYT) MOPOTOBBIA YpPOBEHb OCBOEHHUS KOMIIETCHIIMU Ha JaHHOM
JTarne.

[IpomexyTouHas arrecTanus MO AUCHUILIMHE MPOBOAUTCA B (GopMe 3auera W 3allluThl
KYpPCOBOM pabOTHI.

K cnage 3adyera nomyckaroTcsi CTYACHTHI, BHIMOJIHUBIINE BCe (POPMBI TEKYIIETO KOHTPOJIS.
3aueT mpeaycMaTpUBAECT BHIOOPOYHYIO TIPOBEPKY OCBOCHHS MPEIYCMOTPEHHBIX JJIEMEHTOB
KOMIETCHIIMM M KOMIUICKTYIOTCS TEOPETUYECKUMHU BOIpocamMu (3aaHusMu) (A7 MPOBEPKU
3HaHUMN).

[Ipn cpmade 3avera, CTYIEHT MOJy4aeT JBa BOIPOCAa U3 IEPEYHsS BOIPOCOB, BpPEMS
MOATOTOBKHU CTY/IEHTA K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep BapraHTa BOMPOCOB Ha 3a4eT:

Bapuant Ne 1
1. CunTe3 HOHOOOMEHHBIX MaTepUaJIOB.
2. ludpdy3nonHas mnpoHULaeMoctb MeMmOpaH. TeopeTnyeckas M HpaKTUYeCKas BaKHOCTb,
n3Mepenue 1 y3HoHHON TPOHUIIAEMOCTH.

@DoH/T OIIEHOYHBIX CPEJICTB 10 AUCHMILUIMHE NpeAcTaBieH B [Ipumoxennu Ne 1

7. IlepedyeHb OCHOBHOH W JONOJIHUTEIbHON Y4eOHOH JMTEepaTypbl, HCOOXOAUMOM 1JIsi
OCBOCHUS AMCLHMIINHBI

a) mevyaTHble U3IAHUSA

1. Teoperudeckasi >IEKTPOXUMHUS : Y4EOHUK JJII BY30B IO HAMPABJICHHUIO IMOJATOTOBKH
«Xumuuaeckas texnoaorus» / A. JI. Porunsu, K.M. Tuxonos, M. A. lllomuna, A.M. TuMoHOB. - 2-¢
U3, mepepad. u gor. — Mocksa: Ctynent, 2013. - 496 ¢. — ISBN 978-5-4363-0047-4

2. Canem, P.P. Teopernueckas anekrpoxumus: Hagana teopuu / P. P. Canem. - 2-e usn. -
Mocksa : By3oBckast kaura, 2006. - 326 c. — ISBN 5-9502-0229-5

3. llIumkuna, C.B JlaGopaTOpHBI MPAaKTUKYM MO TEOPETUUECKOM AIIEKTPOXUMUU : yueOHOe
nocobue s By3oB / C. B. Illumkuna, JI. Y. KoBssuna - 2-e u3a., nmepepad. u gon. - Kupos :
Barl'V, 2008. - 245 c. : un. — ISBN 5-230-07354-3

4. lamackuH, b. b. Dnextpoxumus : yue6Huk no Hampas. 510500 «Xumus» u crneu. 011000
«Xumust» / b. b. lamackun, O. A. Ilerpuii, I'. A. Hupnuna. - 2-e uza., ucnp. u nepepad. - Mocksa :
Xumust, 2008. - 670 c. : — ISBN 978-598109-064-6 («Xumusi»)

0) 3JIeKTPOHHbIE U3AHUS

1. Kozanepos, O. A. CoBpeMeHHble XUMUYECKHE UCTOYHUKHU TOKa : ydyeOHOe mocobue 1mo
OCHOBHBIM 00pa30BaTeIbHBIM IPOrpaMMaM BBICIIETO OOpa30BaHUS YPOBHS Marucrparypa |
cnermanuteT / O. A. Kozagepos, A. B. BBenenckuii. - 3-¢ uzj., uctp. - Cankt-IlerepOypr : Jlans,
2021. - 132 c. — ISBN 978-5-8114-2121-3 : // Jlanb : anekTpoHHO-OMOMMOTEUHas cucrema. - URL:
https://e.lanbook.com (mara obpamenus: 01.04.2021). - Pexxum moctyna: mo moarnucke.

8. Ilepeuensb pecypcoB HH(POPMAINUOHHO-TEJIEKOMMYHUKANMOHHO# ceTn «HTepHET,
HeO0OXOIMMBIX JIJIsl 0CBOEHUS THCIUTIIHHBI.

1. bubmmoreka Cankr-IleTepOyprckoro rocyaapcTBEHHOTO TEXHOJIOTHYECKOTO MHCTHTYTA
(TeXHHYECKOTO YHUBEPCUTETA) YHUBEpCcHTETA - http://bibl.Iti-gti.ru

2. Poccuiickast rocyapcTBeHHas Oubianoreka - WWw.rsl.ru



http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%B7%D0%B0%D0%B4%D0%B5%D1%80%D0%BE%D0%B2,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://bibl.lti-gti.ru/
http://www.rsl.ru/

3. Poccwuiickast HaimoHasbHas Oubimoreka - Www.nlr.ru

4. bubnnoreka AkageMuu HayK - WWW.rasl.ru

5. bubnuoreka o ecrecTBeHHbIM Haykam PAH - www.benran.ru

6. Bcepoccuiickuii HMHCTUTYT HaydyHOW u TexHuYeckor wuHpopmanuun (BUHUTH) -
WWW.Viniti.ru

7. TocymapcTBeHHas myOanMYHAs HAydHO-TEXHUYECKas OubimmoTeka - Www.gpntb.ru

8. Hayunas snextponnas 6ubnnoreka eLIBRARY.RU - elibrary.ru

9. PebdepatuBHas 06a3a gaHHBIX Hay4yHbIX nyOonmkanumii  Web  of  Science -
webofknowledge.com

10. DaexTponHO-6MbOIKOTEUHAs cucTema «Jlanb» http://e.lanbook.com

11. UarepHer-niopran mup raabBanuku http://galvanicworld.com

12. l'anpBannyeckue mokpeiTus http://www.galvan.ru/?g=node/63

13. IIpaktuyeckue mocodus 1o ragpBanuke http://www.galvanicworld.com/practicals/

14. Xumuueckre HCTOYHUKH Toka http://www.powerinfo.ru

8. Ilepevyennb pecypcoB MHGPOPMAIHOHHO-TEJIEKOMMYHHMKAIMOHHOM ceTH « UHTEpHET,

HEe00XO0UMBIX /IJIf OCBOECHHSI JUCIHUNIMHBI

yueOHbIi man, PI1/] u yueOHO-MeTomM4eckue MaTepuaibl: hitp://media.technolog.edu.ru

3JEKTPOHHBIN YUEOHHK «YmpaBieHue KaueCTBOM)
http://studme.org/1455042310874/menedzhment/upravienie kachestvom

WWW.metso.ru; Www.siemens.ru;

ANEKTPOHHO-OMOINOTEYHbIE CUCTEMBI:

«ONeKTpOHHBIN ynTaBHBIN 3211 — bubimoTex» https://technolog.bibliotech.ru/;

«JIanp » https://e.lanbook.com/books/.

9. MeToauyeckne yKazaHus 1 00y4AOIIUXCS 110 OCBOCHHUIO JUCHUILINHBI

Bce BuibI 3aHATHI 10 AUCHUIIIMHE «DJIEKTPOXUMUS HOHUTOBY MTPOBOISATCS B COOTBETCTBUU
¢ TpeboBanusaMu cineayromux CTII:

CTO CII6I'TH 020-2011. KC YKB. Bunbl yueOHbIX 3aHsATHI. JlabopaTopHble 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3alMH U IPOBEICHHIO.

CTTII CII6I'TH 040-02. KC YKJB. Buast yueOnsix 3anaruid. Jlekuus. OOmue TpeOoBaHus;

CTO CIIoI'TH 018-2014. KC YK/IB. Buas! yueOHbIxX 3aHsaTHil. CeMHHAPHI U IPaKTHYECKHUE
3aHsaTus. O6mue TpeboBaHMsI K OPraHU3alliy U POBEACHHUIO.

CTII CII6I'TU 048-2009. KC VKB/. Bunael yueOHbIX 3aHsATHil. CamocTrosTenbHas
IaHupyemMas padorta cryaeHToB. O0mue TpeOoBaHMs K OpraHU3AIMH U POBEACHUIO.

[TnanupoBaHue BpeMeHH, HE0OXOAUMOTO Ha W3Y4YeHHUE JaHHOM JUCLHUIUIMHBI, JIy4Ille BCEro
OCYIIECTBIISITh HA BECh CEMECTP, MTPeyCcMaTpUBasi IIPH 3TOM PETYJISIPHOE MOBTOPEHNE IPOHIEHHOTO
MaTepuaia.

OCHOBHBIMHU YCJIOBHSIMH TMPAaBUIBHOW OpraHU3alMy Y4eOHOro mpoliecca JUisl CTYAEHTOB
ABIIAETCH:

IJIAHOBOCTH B OpPraHu3aluy y4eOHOM paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHala;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHATHA CTYAEHT NOJDKEH MPHUXOIUTh, UMes Oarak 3HaHUH M BOMNPOCOB IO Y¥kKe
M3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenbr UHGOPMALMOHHBIX TEXHOJOIHil, UCMOJIb3yeMbIX NMPH OCYHIECTBJIEHUU
00pa30BaTeILHOIO NMPoIecca MO0 JUCHUILINHE

10.1. UudopmManmoHHbIE TEXHOJIOTHH
B yuebHoM mpolecce MO AAHHOW JUCIHHMIUIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTHI:
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http://www.rasl.ru/
http://www.benran.ru/
http://www.viniti.ru/
http://www.gpntb.ru/
http://webofknowledge.com/
http://e.lanbook.com/
http://galvanicworld.com/
http://www.galvan.ru/?q=node/63
http://www.powerinfo.ru/
http://media.technolog.edu.ru/
http://studme.org/1455042310874/menedzhment/upravlenie_kachestvom
http://www.metso.ru/
http://www.metso.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

YTEHHUE JICKUHUN C UCTIOJIb30BAHUEM CIIAW1-IIPE3EHTALINN;
BuaeomaTepuaisl komrnanuu «HITO TexHokoHTY;
B3auMoJieiicTBHe ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpaMmmHoe obecnevyeHue
Microsoft Office (Microsoft Excel);
P.I.D. — expet craHuMs WHXEHEPHOIO CONPOBOXKICHUS CHUCTEM AaBTOMAaTHYECKOIO
perynupoBanus, Bepcus 2.05 (memo-Bepcusi).

10.3. UndopmManmoHHbIe CIPABOYHbIE CHCTEMbI

http://elibrary.ru/ Hayunas snektponHas OubOmuoTeka u pedepaTuBHas 0Oa3a JaHHbBIX,
co3JlaHHas U3aaTelIbckoi kopropanueit Elsevier.

http://cyberleninka.ru/about — Hayunas 6ubnuoreka otkpsiToro nocryna «KubepJle-

HUHKa»

http://www.sciencedirect.com — noiHOTEeKCTOBas Hay4YHasi 0a3a TaHHBIX MEXKYHAPOHOTO
n3narenascTBa Elsevier.

http://apps.webofknowledge.com/ - MmynpTHIMCHUIITHHAPHAS pedepaTUBHO-
oubnuorpaduueckas 6a3a nanubix Muctutyra Hayunot unpopmanuu CILIA (Institute for Scientific
Information, ISI), npeacraBnennas na miargpopme Web of Knowledge komnanmu Thompson
Reuters.

http://MuHOOpHAYKH.p — MuHUCTEPCTBO 00pa3zoBanus U HayKu Poccuiickoit denepan

11. MarepuajibHo-TexHn4eckass 0a3a, HeoOXoauMasi JIsl  OCYLIeCTBJIEHHUS
00pa3oBaTeIbHOrO NMpoIecca Mo AUCHUIIINHE

Jnsa  BeneHus JIEKIMOHHBIX M IPAaKTUYECKUX 3aHATUH  HCIOJB3YETCs  ayJIUTOpHS,
000pyI0BaHHAas CPEeICTBAMH OPITEXHHUKH, HA 15 MOCcagoYHbIX MeCT.

Jns  npoBeaeHust J1abOpaTOPHBIX 3aHATUH  HCMONB3YEeTCS  KOMIIBIOTEPHBIM  Kiacc,
000pyIOBaHHBIN NEPCOHATBHBIMU KOMIbIOTEpaMH, O0bETUHEHHBIMU B CETh.

12. OcoOeHHOCTH OCBOCHMS JUCHUIIMHbBI HHBAJIHIAMHA M JUIAMH ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbA

Jns WHBaNMAOB W JHMIl C OTPAaHMYEHHBIMH BO3MOXHOCTSAMH y4eOHBIE TIPOIECC
OCYIIECTBIISIETCA B COOTBETCTBUU C llomokeHnemM 00 opraHuzanuu y4eOHOro Tmporiecca s
oOydeHHsT WHBATUAOB U JHI] C OrPAaHUYCHHBIMH BO3MOXXHOCTsIMH 370poBbsi CIIGI TU(TY),
YTBEpKJI€HHBIM pekTopoMm 28.08.2014r.
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ITpunoxxenne Ne 1
K paboyeil mporpaMme AMCLUILUINHBI

DoHJ O1LIEHOYHBIX cpeacrs

JJIS1 TPOBeeHHsI POMEKYTOYHOM aTTeCTANMH MO TUCIHIIINHE

«3.]'IeKTp0XI/IMI/Iﬂ HOHUTOB»

1. IlepeyeHb KOMIIeTeHIMI U ITANOB UX (POPMHPOBAHUS.

HNnaexc 9tan
KOMIIETEH Conepxanue ¢popmupoBanus
10707
nK-1 |CrnocoOeH ocymecTBIsATh TEXHOIOTUYECKUH MpoIiece B MIPOMEKYTOUHBIH

COOTBETCTBHUH C PEIIAMEHTOM U MCIOJIb30BATh TEXHUYECKHE
CPEICTBA Il U3BMEPEHHUS OCHOBHBIX I1APAMETPOB TEXHOJIOTUYECKOIO
IIpoLeCcCa, CBOWCTB ChIPbS U IPOYKIIUH
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2. [Toka3aTejn U KpUTEPHH OLEHUBAHUS KOMIIETEHIIUI HA PA3JIUYHBIX dTanax ux GopMUpoBaHMs, IKAJA OLEHUBAHUSA

Kon u YpoBHu chopMHPOBAHHOCTH
HaMMeHOBaHUe . (onucaHue BHIPAKEHHOCTH [1€CKPUIITOPOB)
ITokazaTean c(popMUPOBAHHOCTH Kpurepuii
HHAMKATOpPA «y/10BJIETBOPHTEJILHO
(n1ecKpUNTOPHI) OllEHHBAHMS «XOpOIIO0» «OTJIUIHO»
JAOCTHKEHHSI » . .
. (cpennmii) (BBICOKMI)
KOMIIETEHIIUHN (mOporoBklii)
K-1.4 3HaeT HOHOOOMEHHBIC MEMOPaHHI, IpaBmibHble  |3HAET Ymeer npoBoauTh |Bianeer
TOTOBHOCTBIO MOTOK Yepe3 MeMOpany, OTBETHI HA KJIaCCHU(PHKAIUIO HCCJIEI0BAHUE CBOMCTB |COBPEMEHHBIMU
TPOBOJUTH KOHIICHTPAIIMOHHBIE MPOQIIIN B Bonpochl Nel-  [MOHOOOMEHHBIX HMOHOOOMEHHBIX METOJUKAMH JIJIs
CTaH/IapTHBIC U memOpane (3H-1) 25 MaTepUaAJIOB MaTepHUaJlos,; M3y4YEHUS CBOWCTB
CepTH(UKALMOHHBIE |V MeeT pa3pabaThiBaTh IIMPOKHUIA CEKTP MOHOOOMEHHBIX
UCTIbITAHNS IIEKTPOXUMHYECKUX CHCTEM C MaTepHaJIOB
MaTepuaios, FICTIOJIb30BAHUEM KaTHOHOCEIEKTUBHBIX
W3JICIINN U
U aHUOHOCEJICKTUBHBIX MeMOpaH (Y-1)
TEXHOMOTIHCCKIX 1B jageer MeTogaMu KoHC OBaHUS
TIPOLIECCOB A a TPyHp

MeMOpaHHBIX dekTposn3épos (H-1)
OCHOBHBIMH 3aKOHAMH €CTECTBEHHO-
HAYYHBIX JUCLUIUIMH U 001aaTh
CIIOCOOHOCTBIO IPUMEHSATH UX B
IpolLecce MOCIEAYIOET0 OCBOCHUS
criermanbaoctu (H-2)
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Koan

YpoBHu chopMHPOBAHHOCTH

HaMMeHOBaHUe . (onucaHue BHIPAKEHHOCTH [1€CKPUIITOPOB)
ITokazaTesan c(popMUPOBAHHOCTH Kpurepuii
HHIUKaATOpa «YAOBJICTBOPUTEJIBHO
()]eCKpI/IHTopr) OIlCHUBAHUA «X0poIio» «OTIHYIHO»
JOCTHKCHUSA » o o
. (cpennmii) (BBICOKMI)
KOMIIETeHIIUHN (mOporoBkIii)
K-1.7 3HaeT OCHOBBI TUITOBBIX TEXHOJOTHI IpaBuibHple  |3HAET CBOMCTBa |3HAET OCHOBHBIC |3HaeT CBOICTBa
FOTOBHOCTBIO MIPOM3BOJICTBA COBPEMEHHBIX OTBeTHI HA  |MEMOpPaHHBIX 3aKOHBI nepeHoca (MeMOpaHHBIX
HCIIOJIB30BATh HOHOOOMEHHBIX MAaTEPUAJIOB,; BOmpochl Ne  |MaTepUAIIOB,; BCILIECTBA B |MarepuasoB;
3HAHMA OCHOBHBIX  |CTPYKTYPY M CBOMCTBA HOHOOOMEHHBIX 26-30 Ymeer MeMOpaHax; Ymeer
(usnueckux Teopuii vem6pan (3H-2) 3amura IIPOTHO3UPOBATH YwMmeer IIPOTHO3UPOBATh
AU peIeHIS 00J1aCTH UX BO3MOYKHOTO IIPUMEHCHHS KYPCOBOIA CBOICTBa IIPOrHO3MPOBATh CBOICTBa MEMOpaHHBIX
E)OSHHKaK’mHX (3H-3) paboThI MeMOpPaHHBIX npoleccsl  IepeHoca |MaTepuanos B
U3NYCCKUX 3aaa4d
4%y MeeT HCmoTb30BaTh COBPEMEHHBIE MaTepHuajoB B BEIIECTBA OT [3aBHCHMOCTHU oT
CaMOCTOATECIBHOI'O o
npuoGpeTeHHs METOJIUKH ISl ONIPE/ICIICHUS CBOWCTB 3aBHCHMOCTH OT |[XMMHYECKOIO XHUMHAYECKOTO
N —— MOHOOOMEHHBIX MaTepHaos (Y-2) XUMHAYECKOTO CTPOCHUS CTPOCHHUS;
SHAHMA, T IPOTHO3UPOBAThH CBOICTBA CTPOCHHS; MEMOpPaHHOTO BnaneeT HaBbIKaMu
OHUMAHHS MEMOpPaHHBIX MaTEPUAIIOB B Brmageer  HaBbIKaMH  |MaTepHUalia; OTIpEICIICHUS] CBOMCTB
IPHHIMIIOB paboThl  [3ABUCHMOCTH OT XMMHYECKOTO Orép%ﬂe;e“" CBOMCTB | BraieeT HaBbIKAMH MEMOpaHHBIX
MEM HHBIX
puboOpoB U crpoenus (Y-3) MaTeppHaHOB OTIpEIeIICHUS MaTepHaloB
YCTPOWCTB, B TOM OIIPEICTISATh 00JIACTH X BO3MOXHOTO nepeHoca B
YHCIIC BEIXOIAMNX  IrpumeHeHust (Y-4) MeMOpaHHBIX
3a mpeAe/sl Brnaymeer ocHOBHBIMU 3aKOHAMHU MaTepHaoB
KOMIICTCHTHOCTH €CTECTBEHHO-HAYYHBIX JUCIUILIUH U
00Ja/1aTh CIOCOOHOCTHIO TPUMEHSITh UX
B IPOLECCE MOCIIETYIONIETO OCBOCHHSI
crermanbroctu (H-3)

[Mkana onenuBanus coorBercTByeT CTO CIIOI'TU (TY): mpomexyTouHas arTecTanusi IpoBoaUTCs B ¢popMe 3aueTta. Kpurepun olieHnBaHus —
«yI0BJIETBOPHUTEIbHOY, «XOPOLIO» U «OTJIUYHO» ITPUBEJICHBI B TA0IUIE 2.
OreHka «He yI10BJIETBOPUTEIbHO» CTaBUTCS, €CIIM OTBET CTY/AEHTA HE IIEpe/lacT COAepKaHUE MPOOIEMbI, HE JEMOHCTPUPYET YMEHHE BBIIEIATH
IJIaBHOE, CYILIECTBEHHOE, OTBET HOCUT KPAaTKUM, HErITyOOKHiA, TOBEPXHOCTHBIH XapakTep.
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3. TunoBble KOHTPOJIbLHbIC 32JaHNUS JIS1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTAllH.
. Ucropus pa3BUTHS HOHHOIO OOMEHA.
. OcHOBHBIE IOHATHS U TEPMUHBI XUMUH HOHOOOMEHHBIX ITPOLIECCOB.
. CuHTE3 MOHOOOMEHHBIX MaTEpPHAJIOB.
. I3roToBneHne HOHOOOMEHHBIX MEMOpaH.
. Knaccugukanus MmeMOpaHHbBIX IPOLIECCOB.
. CTpyKTypa CyXux MOHUTOB.
. O6mennas emxocth. Onpeneneaue COE, POE.

8. HalOyxanme. ®axtopsl, Biustomue Ha HaOyxanue. OrmpeneneHue HaOyXaHus H
BJIarOEMKOCTH.

9. Ctpykrypa HaOyx1mmx HOHUTOB. COCTOSTHUE BOJIbI B MOHHUTAX.

10.AicopOunst HEINEKTPOIUTOB U CIAOBIX HJIEKTPOIUTOB.

11. AncopOuust cuiibHBIX 351eKTposuToB. [loTenuan JlonHaHa.

12. NonooOomenHoe paBHOBecue. KoHcranta oomena. M3orepma oomena. KoaddunueHnt
pazzieneHus.

13.TepmMoinHamMKiKa HEpaBHOBECHBIX IpoleccoB. YpaBHeHue Kenem-Kauanbckoro.
[IpakTuyeckune TpaHCTIOPTHBIE KO3 PHUIINEHTHI.

14.TpancnopT yacTul, B MOHOOOMEHHBIX MeMOpaHax. Y paBHenue HepHcra-Ilnanka.

15.291eKTponpoBOAHOCT, HOHOOOMEHHBIX MeMOpaH. CTpYKTYpHBIN aCIeKT.

16.®DakTophl, BIUAIOLINE HA BEIUUYUHY 3JIEKTPOIPOBOJHOCTH HOHOOOMEHHBIX

MeMOpaH.

17. 3MepeHue 31eKTponpoBOAHOCTH MEMOpaH.

18. Iudppy3ronnass mpoHUIIaeMOCTh MeMOpaH. TeopeTudeckas ©  MpaKTHYECKas
Ba)XHOCTb, U3MepeHue TU(PPy3MOHHON TPOHUIIAEMOCTH.

19.0cmoTtnyeckas npoHUaeMocTh MeMOpaH. TeopeTnueckas U MpakTHUECKast BAXKHOCTb,
MU3MEpPEHUE OCMOTUYECKON POHUIIAEMOCTH.

20.OnexTpoocMoTHYecKass IMpoHULaeMocTb. Yucio mnepeHoca Boabl. OnpeneneHue
IIEKTPOOCMOTHYECKON POHUIIAEMOCTH.

21.MemOpanHblii  noteHuuan. IloTeHUMOMETpUYECKUIT METOJ HU3MEpPEHHUs Yucel
nepeHoca.

22.21eKTpOMHUTPaLIMOHHbIE YKCTIa TEpeHoca.

23 KoHLIEHTpallMOHHast ~ MoJyisipu3alus MeMOpaHHbIX cucTeM. lIpenenbHbIl  TOK
BOJIbTAMIIEPHON XapaKTEPUCTUKH.

24 ITpyunHbBI BO3HUKHOBEHHUS «3aIPEIEIbHOI0» TOKA.

5.BiusiHMEe KOHBEKIIMM Ha MPOIIECC AJIEKTPOAUAIU3A.

26.Jlemunepanuzaius (00eccolIMBaHNe) BOJIBL.

27.2neKkTpoauann3Hoe KoHIIeHTpupoBaHue. O1eHKa TpaHCIOPTHBIX K03 (PUIIMEHTOB.

28.IlpumeHeHne OWIONSAPHBIX MU MOAUM(UIMPOBAHHBIX MeMOpaH. CuHTE3 coneil B
MeMOpaHHBIX amnmnaparax.

29.MeMOpaHbI B XJIOPHOM 3JIEKTPOIIH3E.

30.2meKkTpoauanu3Hoe pa3iesieHne cMeceld B ONOTEXHOJIOTUH.

NN N kW —

Tembl 17181 KypcoBoi padoThl

1. bapomemMOpaHHbIE TPOILIECCHI.

2. Mukpodunbranusa. MemOpans! 111 MUKpobuiabTapiuu. [IpombliieHHOE TPUMEHEHHE
MHUKPOQUITPALIUH.

3. MukpoduibTparys: mapameTpsl 1 IpuMeHEHHE.

4. Vuerpadunsrpamms. MemOpansl ans  yabTpadmibTpauud.  [IpombinuieHHOE
IPUMEHEHHE YITpaQUIbTPaLUu.

5. YapTpadunbTpanus: napaMmeTpsl 1 IpUMEHEHHE.

6. OGpatHbIii ocMoc. MeMOpaHsbI J1si oOpaTHOro ocMoca. [IpombliieHHOe MPUMEHEHNE
o0paTHOrO ocMoca.
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7. OOpatHBIif 0OcMOC: TTapaMeTphl U IPUMEHEHUE.

8. [Ipe301Manu3: napaMmeTp U NpUMEHEHUE.

9. I'azopaznenenue. [lopucteie u HEmopucToie MeMOpaHbl. [IpuMenenue razopa3aeacHus.

10. I'azopazaenenue: mapameTpbl U MPUMEHEHHUE.

11. IlepBanopauus. MeMOpaHbl Ui MEpBaNoOpallMOHHBIX TporeccoB. [IpombinuieHHOE
MPUMEHEHHUE MUKPO(PUIBTPALIUH.

12. IlepBamnopanusi: napameTpsl U IPUMEHEHUE.

13. dnanmu3. MemOpanb! a1 quainuza. [I[poMbIiuieHHOE TPUMEHEHHE TUaln3a.

14. lnanus: napaMeTpbl U IPUMEHEHHE.

15. Dnektpomuanu3. MeMOpanbl sl dJIeKTpoauanu3a. [IpoMbIIeHHOE NMPUMEHECHHE
AJIEKTPOINAIIN3A.

16. DnexTpoauanus: napaMmeTpbl 1 IPUMEHEHHE.

4. MeToauuecKkHe MaTepHaJIbl JJIsl ONpeaeeHUus] MPoueAyp OUEeHHBAHUS 3HAHWIA,
yMeHHil, HAaBBIKOB M (WJIM) ONBITA [EATEJbLHOCTH, XapPaKTePU3YIOIIHUX 3TaMbl
(opMupoBanusi KoMNeTeHIIHA.

[IpomexxyTounasi arrecTanus MO JUCHUIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIIoI' TU(TY) 016-2015. KC YKB/I. [Topsinok mpoBeAeHUs 3a4€TOB U IK3aMEHOB
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