





Menay 1 3a7a494 AU CHHMILIMHBI

1.1. lleab AUCHMIIUHBI:

(dopMHUpOBaHHE Yy CTYACHTOB CUCTEMHBIX 3HAHHUH B OOJIACTH MAaTEMaTHYECKOTO MOIEITUPO-
BaHMS TEPEHOCA YaCTHI B MEMOPAHHOH 3JEKTPOXUMHH M O0ECIEeYeHNEe eCTeCTBEHHOHAYYHOIO
¢dbyHmamMeHTa Ui OATOTOBKH OakanaBpa; (OPMHPOBAHNE CUCTEMHBIX 3HAHHH B OOJIACTH MaTe-
MaTUYECKOTO MOZETUPOBAHMS B HAyKe O HAHOTEXHOJOTUSX (PH3UKO-XMMUYECKUX Cpen U odec-
NeUeHNe eCTeCTBEHHOHAYYHOro (pyHAaMeHTa Uil MpodeCCHOHAIBbHONW MOATOTOBKH CHEIHATH-
cra.

1.2 3axauyu AUCHUNJIMHBI

—(opMHpPOBaHNE CHUCTEMHBIX 3HAHUH OO OCHOBHBIX 3aKOHOMEPHOCTAX MaTeMaTHUYECKUX
METOIOB U MOJEeJIeil HAaHOTEXHOJIOTHIA,

—(hopMUpOBaHHE y CTYACHTOB HABBIKOB CAMOCTOSITEJIbHOM AHAJMTUYECKOH W HAaydHO-
HCCIIeIOBATEIbCKON pabOTHI;

—pa3Butne y 6akanaBpOB HaBBIKOB pabOTHI C yUeOHOH M HAYyYHOH JTUTEpaTypoli;

—MOKa3aTh OakajxaBpaM BO3MOXKHOCTH COBPEMEHHBIX TEXHHYECKUX M TMPOTrPaMMHBIX
CPEACTB AJIS PELICHHUS UCCIIEe0BATENbCKIX 3a7a4 TEOPETHUECKOTO XapaKkTepa,

1.3 MecTo aAucuMINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTebHOI IPOrpaMMmsl.

JucuummHa «KoMIbloTepHOE MOAETUPOBAHHUE MEPEHOCAa MOHOB B (PU3NKO-XUMHUYECKUX
cpemax» Uil MarucTpOB OTHOCUTCSA K y4eOHOMY LIMKJy MaTeMaTHUYECKUX M €CTECTBEHHOHAYY-
HBIX JUCLMIUINH BapHaTUBHOro Onoka. Jucrummaa Oasupyercss Ha 3HAHHSX, MOJTYYEHHBIX 110
CTaHIAPTy BBICIIErO OOPa30BaHMSA, U SIBJSIETCS OCHOBOM AJIST TEOPETHUYECKON IMOATOTOBKH Maru-
crpoB. Mmeercst yorudeckasi CBSI3b BbICIIAsi MaTeMaTuka, nuddepeHUuanbHble YpaBHEHHS,
(byHKUMOHANBHBIA aHaMM3, (PU3MKA, KOHIEMLUUH COBPEMEHHOI'O €CTECTBO3HAHHS, HUHCJICHHBIE
MeTonbl, KoMIbroTepHOE MOIETUPOBaHNE TIEPEHOCA HOHOB B (PH3UKO-XMMHYECKHX Cpeaax, mpo-
rpaMMHUPOBaHUS.

B coBokynHOCTH M3ydeHUE 3TOW JUCUUIUIMHBI TOTOBHT 00y4aeMbIX K Pa3IMYHBIM BHIAM
MIPaKTUYECKOH, HayUYHO-TEOPETUUECKOM U UCCIIeI0BATENbCKOMN AESITeIbHOCTH.

1.4 IlepeyeHsb MJIAHMPYEMBIX pPe3yJbTATOB 00y4YeHHUsI MO AHCUMILIMHE (MOYJII0), CO-
OTHECEHHBIX € NVIAHUPYEMbIMH pPe3yJIbTATAMH 0CBOEHHsI 00pa30BaTe/IbHOI NPOrpaMMBbl.
U3ydeHus: qUCUMIUIMHBI HallpaBlieH Ha popmupoBanue crenyromumx komnereHnmii: OITK-

4, TIK-2.

No Hupnexc Coneprxanue KoM- B pesyibrare uzydeHus yueOHOM TUCITUTLIAHBI
n_n KOMIIE- neTeHny (1 e€ Ja- 00y4aroImuecs! TOJKHBI

| Ternuu CTH) 3HATD YMeTb BJIALETH
1. OIIK-4 | cnocoOHOCTBIO ~ Haxo- | OCHOBHBIE  IO- | peIlaTh 3a7add | MaTeMaTHye-

AUTb, AHAJIU3UPOBATD, | HATHUA KOMIIbIO- | TCOPETUYCCKOr0 | CKMM allrapa-
PE€aIN30BBIBATH npo- | TCpHOTO MOAC- | U TIPUKIIAAHOIO [ TOM KOMIIBIO-
rpaMMHO MW HCIOJB30- | JUPOBAHUE IIC- | XapaKTEpa, OT- | TCPHOC MOAC-
BAaTb Ha INPAKTHKE Ma- | pCHOCA MOHOB B | HOCAIIUECA K | JJUPOBAHUEC

TeMaTH4deckue  anro- | gpusmko- KOMIIBIOTEPHO- | MepeHoca
PUTMBI, B TOM YHCIE C | XUMHYECKHX My MOIENHUPO- | HOHOB B (u-
IIPUMEHEHUEM  COBpe- | cpenax BaHUE TEPEHOCa | 3UKO-
MEHHBIX BBIYUCIHTEb- HOHOB B (U3H- | XUMHYECKUX
HBIX CUCTEM KO-XHMHYECKUX | cpenax

cpenax







KonuuecTBo yacos

Ne AynuropHas CamocTosTenpHas
pas- HaumeHnosaHue pasnenos
ena Bcero pabora pabora
JI 113 JIP CPC
KomnbroTepHoe MmoaenupoBanue
1 |pnexkTpomMeMOpaHHBIX 22 8 8 6
IIPOLIECCOB MEPEHOCa HOHOB
KomnbroTepHoe  MonenupoBaHue
2 22 8 8 6
QG Py3us U SIEKTPUMHUTPALIHSL.
KommnbroTepHoe MopenupoBaHue
3 |KMHETHKa TMpOLECCOB IMEPEeHOca. 22 8 8 6
Onexrpomurpanusi. Konsekuus
4 ANrOpUTMBI U METOABI YUCIEHHOTO 228 3 3 6.8
pelIeHus IPOLEeCCOB NMepeHoca
5 IlonroroBka M HammMcaHUe Kypco- ] ]
BOH paboOThI
Hmoeo no oucyuniune 96,8 32 32 32,8
2.3 Conep:xkaHue pa3aesioB AMCHUIJIHHBI:
2.3.1 3aHATHA TeKIHOHHOIO THIA
Ne | HaumeHnosaHue pas- Copnepxxanue pazaena dopma Teky-
n/n nena IIer0 KOHTPOJIS
1. | KomnerotepHoe ™o- | Kpaesbie 3amaun misi cuctemsl asektpoauddy- | Tekymuii koH-
JeUpOBaHUe 3UOHHBIX ypaBHeHui. OHOMEepHbIE ABYMEPHbIE | TPOJIb YCBOEHUS
3JIEKTPOMEMOPAHHBIX | MOJIEJN MepeHoca OMHAPHOTO HJIEKTPOJIUTA. TEOPETUYECKOrO
MPOLIECCOB U alma- MaTepuana
paToB 1A MIPOBOUTCA IO
OUYUCTKH BOAbI oTyeTaM  CTy-
IEHTOB O WuX
pelleHusx  3a-
7a4, IpUMepHI
KOTOpBIX  IpH-
BEJIEHb! HUKE
2. | Komneroteproe wmo- | Moaenu B KMHETUKE 3JEKTPONHBIX MPOLECCOB. | Tekymui KOH-
nenupoBanne kune- | Juddysus gactuir. TPOJIb YCBOCHHUSI
TUKa TPOLECCOB Iie- TEOPETUYECKOTrO
peHoca. Huddysus. MaTepuaia
DNeKTpUMHUTpaLS. MIPOBOAUTCA IO
oTyeTaM  CTy-
IEHTOB O WuX
pelleHusax  3a-
nad.
3. | KomnerotepHoe Mo- | beckoHeuHo pas3basnennble pactBopsl. Monenu | CtyneH4ueckuii
JeNUpOBaHUe B KMHETHKE 3JIEKTPOAUAIN3HBIX [TPOLIECCOB. JOKJIaJ O Mofe-
IIPOLIECCOB  MEPEHO- | DIEKTPOMUTpaALUs 3aPsKEHHbBIX YaCTHLI. JU paBHOBECHUs
ca. DnexTpomurpa- | DJIeKTPOHEHTPaNbHOCTh U ypaBHeHHe HepHcTa- | MeMOpanbl ¢
. Konseknus IInanka. MaKCHUMAaJIbHO
aKTUBHBIM y4a-
CTHEM BCEX
YJIEHOB I'PYMIBI
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B 00CyXKIeHUu
MOZIEJIH.

I1nanka ¢ KOHBEKLIUEN.

4. AnTOpuTMBI U METO- | Monennn B KHHETHKE 3JIeKTpoAauanu3Hbix mpo- | [Ipoeepka mo-
IObl YHUCJIEHHOro pe- | ueccoB. KoHLeHTpupoBaHHBIE pacTBOpBL. Mo- | MalIHEro 3aaa-
HICHUA nmpouecCoB | ACJIM B KHUHECTUKE JJICKTPOAHAIIM3HBIX TPOLCC- | HUA.

MepEeHOCa HOHOB coB. Konsekuus vactul. YpasHenue HepHcra-

2.3.2 3aHATHS CEMHHAPCKOr0 THIIA
3aHATUS CEMUHAPCKOTO TUIIA - HE MTPEyCMOTPEHbI

2.3.3 J/IaGopaTopHbIe 3aHATHS

Ne Haumenosanue naboparopssix padboT

dopma TeKyIIEro KOHTPOJIs

Pemenne xpaeBbIX 3amayuul Uil CUCTEMBbI 3JIEKTPOAH(]-
¢by3noHHBIX ypaBHeHHH. OTHOMEpHBIE TByMEPHBIE MO-
IeJTU TIepeHoca OMHAPHOTO 3JIEKTPOIIUTA.

Texkymui KOHTPOJIb YCBOEHUS
TEOPETUYECKOTO Mmarepuana
MPOBOJUTCA IO OT4YETaM CTy-
JEHTOB O MX pEeUIeHUsIX 3anad,
MIPUMEpPBl KOTOPBIX NPUBENCHBI
HIDKE
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Pemenre mpuMepoB Ha KMHETHKY 3JIEKTPONHBIX MPO-
1eccoB u auddysust HacTuil.

Texkymuil KOHTPOJIb yCBOEHUS
TEOPETUYECKOTO marepuaia
MPOBOJUTCA IO OT4YETaM CTy-
JEHTOB O UX PELICHMsIX 3a/a4.

3. | PelueHne npumepoB W 3aJad MOJAENECH B KHUHETHKE
3JIEKTPOAUAIU3ZHBIX ITPOLIECCOB.

CryneHdeckuil TOKJag O MOJe-
JU pPaBHOBECHS MEMOpaHbI C
MaKCUMaJIbHO aKTHBHBIM ydYa-
CTHEM BCEX YJICHOB TPYIIbI B
00CYKJIEHUU MOJICITH.

Cocrapienue AJTOPUTMOB 3aa4 B MOHACIAX KUHECTHUKU
SJICKTPOANAJIM3HBIX MPOLECCCOB.

IIpoBepka nomauHero 3aJaHus.

2.3.4 IlpumepHasi TEeMATHKA KYPCOBBIX PadoT (MPOEeKTOB)
1. Bnusinue KOHBEKTUBHOIO ciaraemMoro B ypasHeHuu HepHcra -l1Inanka Ha xapakrepu-

CTHKH MEPEHOCa HOHOB Uepe3 CIIOH pacTBOpa MM MeMOpaHbI

2. BrnusiHne nepeHoca KOMOHOB Ha MPeaesbHYIO MIOTHOCTb TOKA B MEMOPaHHO!H cucTeme.
3. CraumoHapHas snekTpoauddysus TpEX COPTOB HOHOB Yepe3 HOHOOOMEHHYI MeMOpa-

HY.

4. CeneKTHBHOCTb HOHOOOMEHHBIX MeMOpaH. TeopeTuieckuii aHaJI|3 YHUCET MePEHOCa.
5. Kos¢pouumentsl nnud¢y3un NpOTUBOMOHOB U KOMOHOB B HEOJHOPOAHBIX MOHOOOMEH-

HBbIX MeMOpaHax

6. DJEeKTpOMAaCCOMNEepeHOC Yepe3 HeomHopoaHble MemOpanbl. CraumnoHapHast muddy3us

3JIEKTPOJINTA.

7. Maremarudeckass MOZAeNb 3JEKTPOaU(pPY3HOHHOrO MEPEHOCa MPOCTOrO 3JIEKTPOIUTA

4yepe3 HeOTHOPOAHbIE HOHOOOMEHHBIE MEMOPAHBI.

8. BinsHMEe KOHBEKTHBHOIO ciaraeMoro B ypasHeHuu Hephucra -Ilnanka Ha xapakrtepu-
CTHKH MEPEHOCA HOHOB B 3apSKEHHOM KaIMMJLUISIPEe CHHTETHYECKON MeMOpaHbI.
9. Mopenb KOHKYPHPYIOLIETO TPAHCIIOPTAa MOHOB Yepe3 MOHOOOMEHHYI0 MeMOpaHy ¢

MOAU(PHUIUPOBAHHON MOBEPXHOCTHIO.

10.  DddexT TMIMUKTPIUECKOr0 HACHIIIEHUs B OUNIOIAPHON MeMOpaHe.







IEHTOB K aKTHBHOMY OOCYKACHHIO OINPENENICHHH, HOBBIX JJII HUX PE3yJIbTATOB, K PELICHHIO
TEOPETUYECKHUX 3a7a4 Y JOCKH, MyOJUYHON 3aIIUTONH CaAMOCTOSITEIPHO PEIIEHHBIX 3a7a4, a TakK-
K€ TI0 JOKJalaM, MOATOTOBJICHHBIM CAMOCTOSTENIBHO HA OCHOBE MPEIJIOKEHHOUN IpernogaBaTe-
JIEM JINTEPaTypPhI.

OueHOYHBIE CPEACTBA IJIsl TEKYIIETrO KOHTPOJISl YCTIIEBAEMOCTH U MPOMEKYTOUYHOH aTTe-
cTaluu

KoHTposbHBIe, KOJUIOKBHYMBI OLIEHUBAIOTCS MO MATHOAJIPHON CUCTEMe. DK3aMeHbI O1le-
HUBAIOTCS TI0 CUCTEME. HEYNIOBJIETBOPUTENIBHO, YAOBJIETBOPUTEIBHO, XOPOIIo, oTiau4yHo. Ha na-
OOpaTOPHBIX 3aHSITUSIX KOHTPOJIb OCYIIECTBIISIETCS] TIPU OTBETE Y IOCKH U MPHU MPOBEPKE JOMAII-
HUX 3aJaHN.

4.2 ®oHA OLEHOYHBIX CPEACTB AJIS MPOBEAECHHS MPOMEXKYTOYHOH ATTECTALIMH
IIpouecc camocToATeNbHON paboThl KOHTPOIUPYETCS BO BPEMsI ayIUTOPHBIX 3aHSATHI MO
Ka4eCTBY MOJATOTOBJICHHBIX AOKJIAIOB M IO KOPPEKTHOH padoTe CO3MaHHBIX MPOrPAMMHBIX TPO-
ayktoB. OIEHOYHBIMU CPEACTBAMH JUCLMILIMHBI SBJISIOTCS] CPEICTBA TEKYIIEro KOHTPOIA (0T-
BET y JOCKH U MPOBEPKA JOMAIIHUX 33JaHNUN) U UTOTOBAs aTTeCTalus (3a4eT).
O1eHKa «3a4TEHO0» - BBICTABISIETCS CTYICHTY, IIOKa3aBILIeMy 3HAHHsI Oa30BBIX MOHATHI U Pop-
MYJHMPOBOK yueOHOH MporpaMmbl JUCIUILTUHBI M YMEHHUE IPUMEHSTh X Ha MPAKTUKE MPU pe-
IIIEHUN KOHKPETHBIX 3a/1a4.
O1neHKa «He 3a4TeHO0» - BBICTABIIICTCS CTYICHTY, KOTOPBIHA He 3HaeT OOJbIIeH YaCTH OCHOBHOTO
cofep:kaHus y4eOHOW MPpOrpaMMbl JUCUUIUIMHBL, AOMyCKaeT rpyObie omuOKu B popMyTupoBKax
OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET HCIIOJIb30BaTh MTOJyYeHHbIE 3HAHUS PU PEIICHUH
THUMNOBBIX NMPAKTUYECKUX 33]1a4.

Bonpocel k 3auety

1. KoMmmproTepHOE MOIENIUPOBAHUE 3JIEKTPOMEMOPAHHBIX MPOLECCOB ST OYHCTKU

BOABI

KomnerotepHoe monenuposanue «Kunetnka npoueccos NepeHocay.

KowmmnbroTepHoe MmonenupoBanue «Asnenne nuddy3um.

KomnerotepHoe monenuposanue «BaeHue 31eKTPUMHUTPALIANY.

Kunetuka npoueccos nepeHoca.

KomnerotepHoe monenuposanue «BneHne KOHBEKLUN.

Kpaesrie 3amaun 111 cucteMbl 351eKTpoandPpy3nOHHBIX YPaBHEHUH.

KommnproTepHOE MOAENMpOBaHME OXHOMEPHBIX MOneNel mepeHoca OMHApHOTro

3JIEKTPOJINTA.

9. KomnproTepHOE MOAETUPOBAHME KUHETHKH 3JIEKTPOAHBIX mMporeccos. Huddysns
4acTHLl.

10. beckoHeuHO pa30aBIEHHbIE PACTBOPHL

11. KoMneroTepHOE MOAENMPOBAHNE KUHETUKH DJIEKTPOAUAIU3HBIX ITPOLIECCOB.

12. KoMnbrOTepHOE MOAETUPOBAHUE SJIEKTPOMUTPALIMH 3aPSKEHHBIX YaCTHULL.

13. DnexTpoHeiTpaabHOCTD U ypaBHeHue HepHcera-Ilnanka.

14. KonBekLus 4acTHLI.

15. Ypasuenue HepHcra-11nanka ¢ KOHBEKLIHEH.

16. MoaenbHOe ypaBHEHHUE 3JEKTPOMUTPALIMOHHOTO NIEPEHOCA.

17. Metoas! cTpenbObl B MOACTSIX 3JIEKTPOXUMHUH.

18. KOHEYHOPa3HOCTHBIE METOABI B MOAENSIX 3JIEKTPOXUMHUH.

O =Nk

OueHouHbIe CpeACTBa AJi MHBAIUJOB U JIMI] C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3[10pPO-
BbSI BBIOMPAIOTCS C YUETOM MX HHIUBUIYAJIbHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAIUAAM H JIMLAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710pPO-
Bbsl IPEIOCTABJISIETCS] NOMOJIHUTENBHOE BpeMs [J1s1 OATOTOBKU OTBETA HA DK3aMEHE,












I'pynmoBele  (MHOUBU-
AyanbHble) KOHCYJIbTa-
LU

[MomereHre i MpOBENEHHs TPYMIOBbIX (MHIMBHIYAIbHBIX )
KOHCYJIbTalMid, y4eOHOH MeOeNblo, OCHAIEHHOe MPe3eHTAallH-
OHHOM TEXHUKOH (IPOEKTOP, 3KpaH, HOYTOYK) U COOTBETCTBY-
IOLIMM POrPAMMHBIM 00€CTIeYeHHEM

Texkymuin  KOHTPOIIB,
MIPOMEXKYTOYHAsA aTTe-
crauus

IlomemeHnune Ayt NpoBENEHUS TEKYLIEH U NPOMEXKYTOUYHON aT-
TECTAaLlUY, OCHAIIEHHOE y4eOHOH MeOenblo, MepCOHANIbHBIMU
KOMITBIOTEpPaMHU ¢ 1ocTynoM k cetu "HHtepHer" m obecneue-
HHEM  JIOCTya B  3JIEKTPOHHYKO  HMH(pOPMAIMOHHO-
00pa3oBaTeNbHYIO CPeAy OpraHU3alu

CamMocrosTenpHast
oorta

pa-

Kabuner nnmsi camocTosiTeIbHON padOoThI, OCHAINEHHBIH KOM-
NBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKJIIOYEHUS K CETU
«HHTEpHET», MpOorpaMMoOi SKPaHHOTO yBEJMUEHHUs U obecrie-
YEHHBbIH JOCTYIIOM B  3JIEKTPOHHYK  HMH(pOPMAIMOHHO-
00pa30BaTENbHYIO Cpely YHUBEPCUTETA
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