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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

Lenp y4eOHON AMCHUIUIMHBI COCTOMT B (OPMHUPOBAHUM Yy CTYJACHTOB 3HAHUH O
(byHAaMEHTaIbHBIX OCHOBaX MPOLIECCOB IIepeHoca B (PU3UKO-XUMHUUECKUX CUCTEMaxX, 00 UX CBSI3U
C DKOJIOTHEH, O COBPEMEHHBIX METOJaX WX MaTeMAaTUYECKOIrO OINMCAaHUs, H3Y4YEHHUE U
IPAaKTUYECKOE OCBOCHHME HEKOTOPhIX METOJOB U aJIrOPUTMOB MATEMAaTUYECKOI'O OINHCAHMS
IIPOLIECCOB MEPEHOCA.

1.2 3agaun AMCHUIIIMHEI

. N3yunTh (U3NKO-XUMHUECKHE OCHOBBI SIBICHMH Ha MEX(a3HBIX T'paHHIAX, UX
MaTEeMaTU4Y€eCKOe OIIMCaHuE.
. [Tony4yuTs peACcTaBICHUE O CBA3U ITUX SBJICHUN IIEPEHOCA C MAKPOCKOIIMYECKUMHU

CBOMCTBaMM MEMOPaHHBIX CUCTEM, IPEACTABIISIFOIMMHI HHTEPEC AJIs CelapaTUBHBIX TEXHOJIOTHH,
UCIIOJIb30BaHUSI MEMOpaH B SHEPTeTUKE, METUIIMHE U JIP. 00IACTSIX.

. O3HaKOMHUTBCS € MAaTEeMATHUYECKUMHU  METOJAMH, MHCIONb3YEMBIMU  IIPU
MOJICIIMPOBAHHH SBJICHUI COPOLIMH | NIepeHoca BOIU3M MeK(Pa3HBIX TPAHUILI.
. [Tomy4yunTh HaBBIKM YKCIEPUMEHTAIBHOIO UCCIEIOBaHUS SIBIICHUIM Ha MeX(pa3HbIX

rpaHuLlaX B MEMOPAHHBIX CUCTEMAX.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucumiumHa «SIBieHns Ha MexX(a3HBIX T'paHHIAX» OTHOCUTCS K 00s3aTeNbHON 4YacTu
brnoka 1 "ducuumnuuel (Momyinu)" ydeOHoro miuaHa. B coorBercTBUM C¢ paboduM ydeOHBIM
IUTAHOM JIMCLUIUIMHA n3ydaercs Ha 1 kypce. Busx npoMexxyTouHOM aTTecTalyu: SK3aMeH.

W3ydyeHne MaHHOM JUCUUIUIMHBI MPEALIECTBYET HM3YYEHUIO TAKUX AMCLHUILIIMH, Kak
«MareMaTH4ecKoe MOJEIUPOBAHUE U ONTHMHU3ALMS TPOLIECCOB AIIEKTPOMACCONEPEHOCA B
NEKTPOXUMHUYECKHX cucTeMax» U «MeMOpaHHbIE TEXHOJOIMH B PEIIEHHHM 3KOJOTMYECKUX
npoodsiem».

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTATaMi 0CBOECHHS 00pPa30BaTe/IbHOI IPOrpaMMBbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Yy
00yJaronuXxcs CICNYIONIUX KOMITETEHIIUN:

KOZ[ W HAUMCHOBAHUEC UHAMUKATOPA

PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITITIMHE
JOCTHIXCHUA KOMIICTCHIIMNA

OIIK-1 Crnoco0eH BBINOJHATH KOMILUIEKCHBbIE JKCIMEPUMEHTANbHbIE M PacyeTHO-TeopeTHYecKHe
HceIeI0BaHUsI B M30paHHON 00JaCTH XMMMHM WM CMEXKHBIX HayK ¢ MCIOJb30BAHHEM COBPeMEHHBIX
npudopoB, MPOrpaMMHOro odecnedyeHus 1 06a3 JaHHbIX NPo¢ecCHOHATBHOI0 HA3HAYEHMS

HOIIK-1.1. Nmeer cucremarndyeckue | 3HaeT  Hamboyiee  aKTyaJbHBIE  HANpaBJICHHS  HCCIIEIOBAaHHH
TEOpEeTHYECKHEe U IPAKTHYECKHE | COBPEMEHHOU TEOPETHYECKOW M IKCIIEPUMEHTAIbHON XUMHH, OCHOBBI
3HaHMS B M30paHHOW 00pacTW XWMHM | SIBICHMI Ha MeX(a3HBIX PaHUIAX, X MATEMAaTHUECKOE ONHCAHUE
WIA CMEXHBIX HAayK, aHaJlu3upyeT | YMeeT aHalW3UpOBaTh BO3HHUKAIIME B TIPOLECCE HAYIHOTO
BO3HUKAIOIIME B IPOLIECCE HAYYHOIO | HMCCIENOBAaHUS TPOOIEMBI C TOYKH 3PEHUS COBPEMEHHBIX HAYYHBIX
UCCNIE/IOBaHNs. NPOONEMbl C TOYKHM | Teopuii, Aenarh 0OOCHOBAaHHBIE BBIBOJBI HA OCHOBE MH(MOPMALMH H3
3peHus COBPEMEHHBIX HAYYHBIX | Hay4HOH M yueOHOH JIUTepaTypsl

TEOPHMH, OCMBICIMBAET M  JENAET | Brameer 3HAHHUAMU B n30paHHON 00pacTH XMMHUU WA CMEKHBIX HaYK,
00OCHOBaHHBIE BHIBOJIBI U3 HAYYHOW M | MaTeMAaTUYECKMMH METOJIAMH, HMCIOJIB3YEMBIMHU MIPHU MOJCIMPOBAHUU
y4eOHOH JTUTepaTyphl SIBIICHUH cOpOIIMY M mepeHoca BOIM3H MeK(Da3HBIX TPAHHUIL
NOIIK-1.2. Hcnonp3yeT | 3HaeT CymECTBYIONINE METOINKH 3KCIIEPUMEHTAIFHOTO UCCIIETOBAHUS
CYIIECTBYIOIME ©  pa3padaThIBaeT | SBJICHHWH HAa MeX(a3HBIX TPaHUIAX B MEMOPAHHBIX CHCTEMaX

HOBBIC ~ MCTOOWKH  TONYYCHHS U | YMEET UCIOJIb30BATh TEOPETUYECKUE OCHOBBI TPAJAULIMOHHBIX U HOBBIX
XapaKTepU3aIiH BELIECTB U | pa3genioB XMMHU IS SKCIIEPUMEHTAIBHOTO HCCIIEAOBAHMS SBICHUNA Ha
MaTepuaoB JJA pPEIeHHs 3ana4 B | MeX(pa3HBIX IPAHUIAX B MEMOPAHHBIX CHCTEMAax

u30bpaHHOl  00acTM  XMMHM  WIM | Brageer 6a30BBIMM M pa3pabaThIBAET HOBBIE METOIMKH IS
CMCXKHBIX HAyK MaTeMaTHYECKOTO ONHCAHMSI SIBJICHUH Ha MeX(a3HBIX IPaHUIIAX




Kon n HanmenoBanue WHAWKaATOpa
JOCTHXXCHHUA KOMIICTCHIITNH

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE

HOIIK-1.3. Wcnons3yeT cOBpeMEHHOE

obopynoBanue, POrpaMMHOE
obecnieuenue, npodeccroHanbHbIe
0asel TaHHBIX u pacdeTHo-

TEOPETHUECKHE METOJIBl XHUMHUH IS
pemeHust MpoQeCcCHOHANBHBIX 3a1ad

3HaeT MaTeMaTU4eCKUe METOAbI, UCIOIb3yeMble IPU MOJETUPOBAHUU
SBJICHUH Ha MeK(a3HbIX rpaHHIAX

VYMeeT HChonb30BaTh NpodecCHOHANbHBIE 0a3bl JaHHBIX U PACUETHO-
TEOPETHYECKUE METOJAbl XUMHHU JUIS PEIICHHS MPOPEeCCHOHATBHBIX
3a7a4

Brageer HaBbIKaMu pabOTHI ¢ PO ECCHOHATPHEIME 0a3aMU TaHHBIX H
PacUeTHO-TEOPETUISCKUMH METOJIaMH UL perIeHus
npodeCCHOHAIBHBIX 33134

OIIK-2 Cnoco0eH aHAJIU3MPOBATh, HHTEPNPETHPOBATH M 00001IATH Pe3yJIbTATHI IKCIEPUMEHTAIbHBIX U
PacyeTHO-TeOpeTHYEeCKHX padoT B 30PAHHOI 00J1aCTH XHMUHU HJIH CMEKHBIX HAYK

HOIIK-2.1. TIpoBoguT KpUTHYECKHU
aHANIM3  pE3yJIbTAaTOB  COOCTBEHHBIX
OKCIICPUMEHTANBHBIX M Pacd4eTHO-

TEOPETHYECKUX PAa0OT, KOPPEKTHO HX
HHTEpHpeTUpyeT

3HaeT NPUHIMITEI CaMOCTOSITEIbHON paboTHI, OCHOBHBIE M Hamboee
aKTyaJIbHbIE HaIlpaBJICHUS HCCIEeI0BaHUI COBPEMEHHOI
TEOPETUYECKON U SKCIEPUMEHTAIBHOMN 3JIEKTPOXUMHUHI

YMeeT aHanMM3MpOBATh, HHTEPIPETUPOBATH M 0000IIATH PE3yIbTATHI
OKCIIEPUMEHTAJIbHBIX M PacCUETHO-TEOPETUYECKUX paboT, HMCIOJNB3Ys
TEOPETUYECKHE OCHOBBI TPAJUIMOHHBIX W HOBBIX  pa3fielioB
JIEKTPOXUMHH TP PELICHHH NPO(eCCHOHATBHBIX 3a1a4

Biageer Teopueil M HaBBIKAMU aHAJIW3a U UHTEPIIPETALIMY PE3YIIBTATOB
MPAKTHYECKOM U TEOPETHIECKOM PabOThI B 00JACTH DIEKTPOXUMHUH U B
po¢eCCUOHANBHOM JeSITeIBHOCTH

NOIIK-2.2. Dopmynupyet
3aKJIIOUCHHUS M BEIBOJBI I10 Pe3yJIbTaTaM
aHANM3a  JIUTEpaTypHBIX  JAHHBIX,
COOCTBEHHBIX OKCIICPHUMECHTANBHBIX U
pacyeTHO-TEOPETHISCKUX  paboT B
n30paHHOH  00JMacTH XUMHUH WA
CMEXKHBIX HAyK

3HaeT OCHOBBI MOMCKa Hay4yHOH MH(OpManuu B pedepaTuBHbIX Oazax
JIAHHBIX

Ymeer (opMynupoBaTh 3aKIIOUEHHS M BBIBOJBI II0 pE3ysbTaTaM
aHaJIM3a JINTEPATYPHBIX JAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U
pacdeTHO-TeOpeTHYeCKnX  paboT B 0OJacTH  COBPEMEHHOM
TEOPETHUYECKOH M SKCIIEPUMEHTAIILHOH MICKTPOXUMHUH

Brnaneer HaBbIKaMH ITONCKA U CHCTEMATH3aIMN HayqYHOH HH(pOpPMaIny,
paboTHI ¢ HAYYHBIMHU CTAThSIMU M JKypHAIaMH B pedepaTHBHBIX 0a3ax
JIAaHHBIX

Pe3ynbrarel 00ydeHHs O NHUCUUIUIMHE JOCTUTAIOTCA B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJIOB KOHTaKTHOM U CAaMOCTOSATEIbHOM pabOoThl 00y4YaroIINUXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
yueOHBIM T1aHOM. HIMKaTOPhl JOCTUKEHHS] KOMIIETEHIIUI CUYMTAIOTCS ChOPMUPOBAHHBIMU MPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTAaTOB O0YUEHHSI.

2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OO6riast Tpym0EMKOCTh TUCHUIUTUHBI cocTaBisieT 4 3auetHbix exuuuil (144 gaca), ux
pacripeziesieHue 1o BujaM paboT MPEACTaBICHO B TaOIHIIE.

Bun yae6HOit paboThI Bcero dopma o0ydeHus
4acoB OYHas
1 cemectp (uacsl)

KoHnTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIE 3aHATHS (BCEro): 68 68
3aHATUA JEKIIMOHHOTO THUIIA 16 16
JlaGopatopHble 3aHATHUS 52 52
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPHI, TPAKTHYECKUE 3aHSATHS) - -
HNHasi kKoHTaKTHas padora:
Kontpons camocrosrensHoi padotsl (KCP) - -
ITpomexyrounas arrecraius (MKP) 0,3 0,3
CamocrosiTeJibHAasi padoTa, B TOM YHCJI€: 49 49
CaMOCTOSTEIIbHOE U3yUCHHE PA3/ICIIOB 10 10
IToaroroBka noxianos, pedepaToB, MPE3eHTAINI 10 10
CamMonoirotToBKa (MpopaboTKa ¥ MOBTOPEHHE JICKIIMOHHOTO MaTepuaia u 10 10
y4eOHBIX TOCOOHIl, MOATOTOBKA K JIAOOPATOPHBIM 3aHITHSM )
[ToaroToBKa K TEKyIIeMy KOHTPOIIIO 19 19
KoHTpoJb:




IToaroroBka K 9K3aMeHy 26,7 26,7

Oo0mast Tpy10eMKOCTh gac. 144 144
B TOM YW CJ€ KOHTAKTHasi padoTa 68,3 68,3
3a4. efl 4 4

2.2 CopeprxaHue AUCHHUILINHBI
Pacnpenenenue BuioB yueOHON pabOThl U UX TPYJOEMKOCTH IO pa3JieaM JAUCLHUILIUHBI.
Paznensl (TeMbl) AUCHUIUIMHBL, H3ydaeMble B 1 cemectpe (ouHast hopma oOydeHus)

KonnuectBo 9acos
. AynautopHast Breayautop
Ne HammenoBanwne paznenos (Tem) Beero aGora Hast paboTa
J1 113 JIP CPC
1 2 3 4 5 6 7
1 |Crpykrypa Mexda3HBIX TPaHHI 28 4 - 12 12
2 |Metozp! ucciaeoBaHUS MeX(Pa3HBIX TPAHHII 28 4 - 12 12
3 |MopenupoBaHue sBICHAN Ha MeX(a3HOU rpaHHIIe 30 4 - 14 12
4 MexaHH3MBI CBEpXIPECILHOTO EPEHOCa B MEMOPaHHBIX 31 4 - 14 13
CHCTEMaX
Hmozo no pazdenam oucyuniunam: 117 16 - 52 49
KonTtpons camocrosrensHoi pabotsl (KCP) - - - - -
IIpomexxkyrounas arrecranus (MKP) 0,3 - - - -
IToaroToBKa K KOHTPOIIO 26,7 - - - -
OO01mast TPyAOEMKOCTh 110 TUCTIATUTHHE 144 - - - -

[Mpumeuanue: JI — nekmuw, [13 — mpakTudeckue 3anatus / cemuHapsl, JIP — mabopatopHbie
3anatus, CPC — camocrosiTenbHas paboTa CTyIeHTa.

2.3 Conep:xanue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

®opma
HaumeHnoBanue
No Conepxanue pasjena (TeMbl) TEKYIIETO
pa3zaena (TeMbl)
KOHTPOJIA
1 2 3 4
1 | Crpyxtypa Crpyktypa Mex(a3HbIX BHYTPEHHMX M BHemHHX rpanul | YO

MeK(ha3HbIX TPaHHMIL HOHOOOMEHHBIX MeMOpaH. J[BoitHO# snexTpuueckuii cimoit (J3C).
Mukpo-, Mme3o- u  Makpomopsl. Ilonatume muddysnonHoro
morpanugHoro  cmost  ([JIIC), mpwumHBI €ro  MOSBICHUS
(KOHIICHTpAIMOHHAS TTONIAPU3ALHs) B AJIEKTPO- U OapoMeMOpaHHBIX
cucrtemax; KoHumenumun Hepucra wu  JleBnua, coBpeMeHHbIE
TIPEACTABIICHUS O XapaKTepe MepeHoca B IOrpaHMYHOM CJI0€ PacTBoOpa

2 Meronb! uccnenoanus | Umnenanc WOM. Teopernueckue M NpakTUYeckue acnekTsl | YO

Me>K(a3HbIX TPAHHIL nccien0BaHus THAPo(MIBHO-THAPOPOOHOTO OanaHca MOBEPXHOCTH
ITyTeM U3MEPEHUs] KOHTAKTHOTO yIJla CMauylBaHUsI
3 | MoxnenmmpoBanue MopenupoBanue [I9C u cenektuBHocTu mnepeHoca. Ilpumenenue | KP,
SIBIICHUI Ha | MEKPOTETEPOTeHHOM MOMETH. OpHoMmepHBIe HecTtarpoHapHble | YO
Mexda3HOM rpaHuIe Mojenn 3eKTpoan(Hy3HOHHOTO MepeHoca B 3-X CIIOWHOM obmacTu

(membOpana + nBa muddy3uoHHBIX cios B pactBope). OOmas
¢dbopmynupoBka. MojienupoBaHUue BOJIBTAMIIEPHONW XapaKTEPUCTUKU
MOM u XpOHOIIOTEHIIOTpaMM

4 | MexaHU3MBI CaepxmpeenbHbIil TepeHoC B MeMOpaHHBIX cHcTeMmax, ocHoBHEIE | KP
CBEPXIIPENEIBHOIO MEXaHU3MBI
nepeHoca B

M€M6paHHLIX CHUCTEMaAX

2.3.2 3aHATHA CEMUHAPCKOIO TUNA (MPaKTHYeCKUe / ceMUHAPCKHe 3aHATHA/
JJabopaTopHbIe padoThI)



JlaGopaTopHbIe 3aHITHS

No HaunmenoBanue pasnena TemaTHKa 3aHATHii/paboT dopma TeKyIIero
(Tembr) KOHTpPOJIA
1 |Crpykrypa mexdaszubix |[Iporpamma MGM: pacuer nmapamerpoB JI9C, pacuer uucen|JIP
TpaHuLL nepeHoca 1oHoB B IOM
BonbramnepoMeTpusi, 3aBUCUMOCTb CYMMapHOIO TOKa OT
CKauyka  IoTeHmuasa Ha  MemOpane.  IlaprmanbHas
BOJITAMIIEPOMETPHSI, 3aBUCHUMOCTb MapIUaIbHBIX TOKOB
MPOTUBOMOHOB COJTM U TPOAYKTOB JUCCOLMAIMM BOIBI OT
CKauKa MOTEHIMAala Ha MeMOpaHe
2 |Metons! uccnenoBanus ([Iporpamma «Vmmenancy. Pemenne mpsimoli m  obpatHoii|JIP
MesK(a3HbIX TPaHHIL 3a/a4: pacyeT CHEeKTpa HUMIIEJaHCa 10 3aJaHHOM MIOTHOCTH
TOKa W W3BECTHBIX MMApaMETPax CHCTEMBI; PACUYET TOJIIMHBI
JTIC u3 SKCIIepUMEHTATBHOTO CIIEKTpa AMITEAaHCca
M3mepeHue yria cMaunBaHus Ha nosepxHoctu MIOM
3 |MopnemupoBaHue OcBoeHUE MaKeTa MporpamMM AJIs PELIEeHHs HeCTallMOHapHBIX |JIP
SBJICHUH HAa MEK(pa3HOW |OTHOMEPHBIX 3amad IEKTPOIU((y3HH >IEKTPOINTAa HYepes3
TpaHulle MeMOpaHy
[Iporpamma «BoapTamnepomerpus». Pemenue npsMoil u
oOpaTHOW 3amad: pacdyeT cKadyka IMOTEHIMAda MO 3aJaHHOMN
INIOTHOCTH TOKa M HM3BECTHBIX IapaMeTpax CHUCTEMBI; pacder
tonmuHbl AI1C u3 sxcnepuMenTtaibHoi BAX
4  |MexaHU3MBI [Iporpamma «XpoHonoTteHUUMOMETpUs». Pemenue npsmoil u|JIP
CBEPXIIPENETBHOTO oOpaTHOW 3amad: pacyeT CKadyka IMOTEHIMAala MO 3aJaHHOH
IepeHoca B MeMOpPaHHBIX |IUIOTHOCTH TOKa M M3BECTHBIX MapaMeTpax CHCTEMBI; pacdeT
cucTeMax tommuuHel JIIC u3 sxcnepumenrtansHoi XI1
Nmnenanc NOM. IIpoBenenue HU3MEpEHUN npu
CBEPXNpPENETBbHBIX INIOTHOCTSX TOKA

3amura naboparopHoit padotsl (JIP), kouTposbhas padora (KP). Yerusiit onpoc (YO).

2.3.4 [lpumepHas TeMaTHKAa KypCOBBIX padoT

Kypcosbie paboTbl

HE IPpCAYCMOTPCHBI y‘{e6HBIM IJIaHOM

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs IJI CAMOCTOSATEIbHOH padoThl
o0y4arommxcs Mo JMCHUIIHHE (MOIYJII0)

Ilepeyenb yueOHO-MeTOAMYECKOT0 O0ecnieyeHUusi AUCHUIUINHBI 110
Ne Bux CPC BbINOJTHEHUI0 CAMOCTOSATEJIbHOMH padoThl

1 2 3

1 |CamocrostenpHoe n3ydenue |Pomayrun B.U. ®@usnkoxumus noepxHocTH. Jonronpynasrit: MaTEMIEKT. —
pa3zenoB 2008.-24 ¢

2 |IloaroroBka JIOKJIAJOB, Mertonuueckre yKa3zaHus 110 OPraHU3aLIH CaMOCTOSATEIHHON PabOTEHI.
pedeparos, npe3eHTaIui MeTtoanyeckue yKka3aHHUs K BBIIOJHEHHIO Ta00paTOPHBIX padoT.

3 |CamonoaroroBka MeTtoanyeckue yka3aHHs 10 HAMHCAHHUIO pedepaTos.
(mpopaboTka u nosTopeHne | YTBEpKIeHbI Kadenpoi pusnueckoit xumuu, nporokoa Ne 17 or 11.05.2017 r
JICKIIMOHHOI'O MaTepurajia u Meronudyeckue yka3aHUsT K  BBIIOJIHEHHIO Ha60paTOpHBIX pa60T 110
yUEOHBIX TIOCOOHH, JUCIUIUIAHE. Y TBEpXIeHbI Kadeapoit pusnueckor xumud, mpoTokod Ne 10 ot
ITOJITOTOBKA K 13.03.2018 1.
1a00PaTOPHBIM 3aHATUAM)  |METOAMYECKHE PEKOMEHIALMH K OPraHU3aluy ayIMTOPHON M BHEAYAUTOPHOM

4  |TloAroToBKa K TEKYIIEMY (camocTosITENBEHON) pabOTHI CTYIEHTOB: MeToandeckue ykasanus / coct. T.I1.
KOHTPOJIIO Cropoxenko, T.b. Ilounnox, A.B., becnamos, H.B. Jloza. — KpacHonap:

Ky6anckuii roc. yu-1, 2018. 89 ¢

Y4eOHO-METOANYECKHUE MaTepuaibl I CaMOCTOATEIBHONW pabOThl OOYyYalOIMIUXCS W3
qrclia MHBAIHU/IOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSAMH 3/10poBbs (OB3) nmpenocraBustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUATHS HH(POpMALIUU:
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Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3 OoOpa3oBareibHble TEXHOJOIHMH, NPUMEHsieMble IPH OCBOCHHMHM JAUCHMILIUHBI
(Mmomyuis)

B xome wu3yueHHs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME CIIEAYIOIIUX
00pa30BaTeNbHBIX TEXHOJIOTUM: JIEKIWHU, JTAOOpAaTOPHBIE 3aHATHS, CAMOCTOSTENIbHas paborta
CTY/CHTOB.

KoMmeTeHTHOCTHBIA MMOAXO0J B paMKax MpenojaBaHus JUCLUIUIMHBI pEalu3yercs B
UCIOJIb30BAaHUU UHTEPAKTUBHBIX TEXHOJIOTUH U aKTUBHBIX METO/10B (Ipo0iieMHas jiekuus, padbora
B MaJIBIX TPYIIAx) B COYETAHNU C BHEAYJUTOPHOU paboTOii.

WudopmallMOHHbIE  TEXHOJOIMM, MPUMEHSEMble [P HU3YYCHUM JAUCLUILIUHBL:
UCTIONB30BaHUE  HMHMOOPMAIIMOHHBIX  PECYpPCOB,  JOCTYNHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE ITPU U3YUYEHUU JUCIUILIMHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0pOBbsl IPEIyCMOTpPEHAa OpraHu3alus
KOHCYJIbTAIMM ¢ NCIOJIb30BAHNUEM JIEKTPOHHON MOYTHI.

4  OuneHoyHble CpeACTBa JUIA  TeKylIero KOHTPOJISA  YCIeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTALMH

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl U KOHTPOJIE M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTHXKEHUIN 00yJaromuxcs, OCBOMBIIMX MPOrpaMMy Yy4eOHON AMCHUMIUIMHBI «SIBIEeHUS Ha
Mex(dazHol rpaHuLe».

OneHoYyHbIE Cpe/ICTBA BKIIIOYAIOT KOHTPOJIbHBIE MAaTEpHUAJIbl sl MPOBEACHUS TEKYLIETO
KOHTpOJs B (popMe yCTHOro ompoca, 0OCYKAECHUS TUCKYCCHOHHBIX BONPOCOB, KOHTPOJIBHBIX
paboT, 3371a4 ¥ UHIUBUIYATIbHBIX 33JaHUN CTYJEHTOB U IMPOMEXYTOYHOW aTTecTanuu B opme
BOIIPOCOB K DK3aMEHY.

CprKTypa OLICHOYHBIX CPEACTB AJIA TeKleIeﬁ Hu l'[pOMC)KyTO‘IHOﬁ aTreCTallumn

KOH Y HAaUMEHOBAHUE HanmeHnoBanue OIeHOUYHOTO CpCACTBa

Ne HWHJIMKaTopa PesynbTarst 06yueHus Texymmii IIpomexyTouHas
/| (B COOTBETCTBUH C 11. 1.4) (B cooBercTBUM ¢ 1. 1.4) KOHTPOJIb aTTecTalus

HOIIK-1.1. Nmeer | 3naer Hambomee axTyanmpHbie | YO Bompoc Ha ’x3ameHe

CHUCTEMAaTHYECKHUE HarpaBJIeHUs HccIeJOBaHUM 1-4

TEOPETUUECKHE U | COBPEMEHHOH TEOpETUYECKONH H

MIPaKTUYECKHE 3HAHWS B | DKCIEPUMEHTAIbHON XUMUH,

n30paHHOK 00pacT | OCHOBBI SIBIICHUH Ha MeEX(a3zHbIX

XUMUM WK CMEXHBIX | TpaHUIaX, HX MaTeMaTH4ecKoe
1 HayK, aHAIM3UPYET | ONMUCAHUE

BO3HHUKAIOIINE B

npomecce Hay4gHOro | YMEeT AHAJIM3UPOBATh

nccienoBanus npobiempr | BOSHMKAIOHIME B npornecce

c TOUKH 3peHns | HAYYHOTO HCCIIEeI0OBaHUS

COBPEMEHHBIX HAay4YHbBIX npobieMbl ¢ TOYKH  3PCHHS
TEOPHii, OCMBICIHBACT W | COBPEMCHHBIX HAY4HBIX TEOPHii,




JenaeT  00OCHOBaHHBIE
BBIBOJABI M3 HAyYHOH H
y4eOHO TUTEepaTyphl.

Jienath 000CHOBAHHBIC BEIBO/BI HA
OCHOBE MH(OPMALK U3 HAyYHOH
1 y4eOHOH JInTepaTyphl

Bnaneer 3HaHUSAMEH B W30paHHOU
0o0pacT XHMHUU UM CMEXHBIX
HayK, MaTEeMaTHYCCKHUMHU
METOJlaMH, HUCHOJIb3yEMbIMU IPU
MOJEIUPOBAHUU SIBIICHAM
copbumu W TepeHoca BONW3H
MeK(a3HbBIX TpaHHUI]

HOIIK-1.2. Ucmomp3yer | 3HaeT cymecTBylomue meronukua | YO Bompoc Ha 3x3ameHe
CYIIECTBYIOIMINE 1 AKCIEPUMEHTAIEHOTO 5,11,12,16
pa3pabaTbIBaeT HOBBIC UCCIEJOBaHMs  SIBICHMH  Ha
METOJUKH MOJTYUEHHS 1 MeK(pa3HbIX rpaHuIax B
XapaKTepu3alnuu MeMOpaHHBIX CUCTEMAX
BEIIIECTB U MaTE€PHAIIOB
JUTSL PELICHHS 33124 B Ywmeer HCIOJIb30BATh
M3GpaHHoit 0671acTH TEOpEeTHYECKHE OCHOBBI
XYMUK WM CMEKHEIX TPaAMLHOHHBIX ¥ HOBBIX Pa3JIe/ioB
HAYK XUMHH JUIs 9KCHEPHUMEHTAIBEHOTO
UCCIEJIOBaHMsl  SIBICHMH  Ha
Mex(pasHbIX rpaHulax B
MEMOpPaHHBIX CHCTEMAaxX
Bnaneer 0a30BBIMHU U
pa3pabaTbIiBacT HOBBIC METOIMKH
JUIL MaTeMaTH4eCKOTO ONMHCaHHMs
SIBIICHUH Ha MeK(pa3HbIX
TpaHUIax
HOIIK-1.3. HUcnonwsyet | 3Haer mareMaruueckue metonsl, | YO, KP Bomnpoc Ha 3x3ameHe
COBPEMEHHOE HCTIONB3YEeMbIe npu 7-10
obopynoBaHue, MOJICTIMPOBaHWN  SIBJICHMH  HA
IIPOTPaMMHOE MesK(ha3HbIX IPaHULAX
obecnieueHmue,
npodeccHOHAIbHBIC Oa3bl Ymeer HCII0JIb30BATD
JAHHBIX U pacuerTHo- | IPOGECCHOHAIBHBIC (a3bl JaHHBIX
TeOpeTHUeCKHe MeTombl | 1 pacyeTHO-TeOpeTHYECKHE
XAMHH Ui pelueHust | METOIBI XHMHH JUIS  PCIICHHS
PO eCCHOHANBHBIX npodeccHoHANBHBIX 3a/1a4
3ajad.
Bnaneer HaBblkamu paboOTHI ¢
npo¢ecCHOHATbHBIMA Oazamu
JIAaHHBIX u pacdeTHo-
TEOPETHYECKUMH METOAaMH sl
penieHus poheCCHOHATIBHBIX
3a/1a4
HOIIK-2.1. IIpoBoaut 3HaeT NPUHLIUIIBI KP Bomnpoc Ha 3x3ameHe

KPUTUYECKUM aHaIu3
pe3yJbTaToB
COOCTBEHHBIX
3KCIIEPUMEHTAIbHBIX U
Pac4eTHO-TEOPETUYECKUX
paboT, KOPPEKTHO UX
HHTEPIPETUPYET

CaMOCTOSATENIFHON paboTHI,
OCHOBHBIE U HanboJjee
aKTyaJ'lBHBIe HaHpaBJ’IeHI/IH
HCCIIeI0BaHUI COBpEMEHHON
TEOPETUUYECKON U
JKCIIEPUMEHTAIBHOM
3JEKTPOXUMUHU

YMeeT aHaIM3UpOBaTh,
MHTEPIPETHPOBATh U 000011aTh
Pe3yJIbTaThl 3KCIIEPUMEHTAIbHBIX
W pacyeTHO-TEOPETHYECKUX
paboT, UCTIONB3Ys TEOPETUUECKHE
OCHOBBI TPAIMIIMOHHBIX U HOBBIX
pas3esioB AIIEKTPOXUMHHU TIPH
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peleHrH NpoQeCcCHOHATBHBIX
3amaq

Bnaneer Teopueil u HaBpIKaMu
aHaNM3a U UHTEPIIPETaluU
Pe3yNbTaTOB MPAKTUIECKON U
TEOpPETHIECKOI paboTHI B
00J1aCTH IEKTPOXUMHUH U B
npodeccHoHaTbHOMN
IeATELHOCTH

UOIK-2.2. 3HaeT OCHOBBI ITONCKa HAYYHOM
nHPOPMALNH B peepaTHBHBIX

dopmynupyet
PMYITHPY 0a3zax JaHHBIX

3aKJIFOYEHHUS] U BBIBOJIBI
0 pe3yabTaTaM aHaInu3a
JIUTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX
9KCTIEPUMEHTAIBHBIX H
PacYeTHO-TEOPETHYECKUX
paboT B n30paHHON
00J1acTH XUMUU WU
CMCIKHBIX HayK

YmeeT hopMyTUpOBaTH
3aKJIIOYCHHS M BHIBOABI 110
pesynbTaTaM aHalu3a
JUTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX
9KCIIEPHMEHTAIIBHBIX H PACYCTHO-
TeopeTHIeCKUX padoT B 00IaCTH
COBPEMEHHOU TEOPETUUECKOU U
3KCHEePUMEHTAIbHOU
AIIEKTPOXUMHH

Bnaneer HaBblkamu noucka u
CUCTEMATHU3alu1 Hay4HOHI
uHpOpMaLUH, paboThI ¢
HAYYHBIMH CTaThIMHU H
JKYpHaJIaMH B pedepaTUBHBIX
0a3ax MaHHBIX

Bonpocs! 1u1s1 yeTHoro onpoca no reme «CTpykrypa Mex(a3HbIX TpaHUID

1 CTpykTypa BHEIIHUX MeX(a3HbIX IPaHUI] HOHOOOMEHHBIX MEMOpaH.

2 CtpyKTypa BHYTPEHHUX MeK(a3HbIX TpaHHIl HOHOOOMEHHBIX MEMOpaH.

3 JIBoiino#t anextpuyeckuit cnoit (IDC). Moaenu cTpoeHHs NBOWHOTO JIEKTPHUYECKOTO
CTposl.

4 ITonsarue o nuddysnonnom cnoe: cinoit Hepraera, nonHas Tonumna 1u¢dy3uoHHOTO 104,
TUJPOMHAMUAYECKUI TOTPAHCIIOMN.

5 Pacnpeznenenue nop MemOpaHsl o paanycaMm. MHUKpO-, Me30- 1 MAaKpOIOpBHI.

6 [IpyunHa W3MEHEHUs KOHIEHTPAIMU SJIEKTPOJIMTA BO3JI€ TPAHUIIBI MeMOpaHa/pacTBOP

IpU NMPOTEKAaHUHM TOKA; TPAHWUYHOE YCIOBME NP MPOTEKAaHUM TOKA yepe3 MeMOpaHy U BBIBOJ
BBIPKECHU 111 TPAHUYHON KOHIEHTPALMHU U MPEAEIbHON INIOTHOCTH TOKA.

7 VYpasuenue [Inpca.

8 Tonkast ctpykrypa nud@y3uoOHHOrO €0 NMPU MPOTEKAHUM CBEPXIPEICIBHOIO TOKa:
peuienue ypasHeHuii HepHera-Ilnanka u Ilyaccona.

Bonpocsl 1J151 ycTHOTr0 onpoca no teme «MeToabl ucciie10BaHusi MeK(pa3HbIX TPAHUID)

1 [losnydyeHne CieKTpOB AIEKTPOXUMUYECKOTO UMIIEJAaHCA.

2 OcHOBHbBIE TApaMeTphbl, MOJydaeMble M3 CIEKTPOB JIIEKTPOXMMHUYECKOIO HMMIIE/IaHCa:
nepeHanpsHKeHne Ha OUIOJIIPHON rpaHulle, MPOTEKaHUE XUMUYECKUX PEaKIIUM.

3 KoopauHnatsl, B KOTOpBIX MOKHO M300paxath crekTpsl DXU.

4 ArnmnapaTHoe 0(hopMIIEHUE METO/Ia.

5 Nmnenanc Bap6ypra, umnenanc ['epurniepa.

6 Pacrnipenenenne ckopocTel TeUeHUs KUIAKOCTH B KaHaJe NPU HCIOJIb30BAHUU YCJIOBUM
MPWINIIAHUS U IPOCKANIb3bIBAHUS KUJIKOCTH Y CTEHKU

7 I'napodoOGHOCTH TOBEPXHOCTH U €€ B3aUMOCBA3b C (PU3NUYECKUMHU BEIMYMHAMU aare3ueit
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Ha rpaHUIIe pa3jiesia ¥ Kore3uel MaTepuania, yrjioM CMauyluBaHUs.

8 OC0OEHHOCTH TEOPETHUECKOTO OMUCAHMS M MPAKTHYECKOTO M3MEpeHUs ruaApodhoOHOCTH
reTePOreHHON MOBEPXHOCTH.
9 Ocobennoctu onpeaeseHus ruapoGOOHOCTH MOBEPXHOCTH MEMOpaH.

I[Ipumep 3a1a4 I KOHTPOJIBLHOM PpadoThI o TeMe «MoaeanpoBaHue ABJIeHUH HA
MexGa3HOi rpaHuIe»

1.1 B mimockoMm KaHalle 3JEKTPOAHAIN3AaTOpa CKOPOCTh TEYeHHs pactBopa 1,6 cwm/c,
paccrosinue Mexy memOpanamu 0,8 mm. Paccuntars najgenue gaBieHust 1 00beMHYIO CKOPOCTh
pactBopa B KaHase mupuHoit 40 cm. [TocTponTh KOHLIEHTPAIMOHHBIN MPO(UIs U HAUTH CTETICHb
o0ecconuBaHus pacTBOpa B ceueHUH Ha pacctosiHuM 40 cM OT BXoja B KaHail. Paccunrats pacxoj
3JIEKTPOIHEPTUN, HEOOXOAMMOH sl moiydeHuss 1 M° 06ecCONEeHHON BOJBI, Y4ECTh BKIAJIBI,
MPUXOJSIIMECS COOCTBEHHO HA 3JIEKTPOJUAIN3 U Ha paboTy Hacoca. [IpuHATH, YTO OCHOBHBIM
KOMIIOHEHTOM pacTBopa sipisiercs NaCl (D= 1,6 10-5 cm?/c, A = 102 cm?/c, co= 0,02 momn/n);
YHclia epeHoca NPOTUBOMOHOB Yepe3 aHMOHO- U KaTHOHOOOMEHHYI0 MeMOpaHbl npuHAThH 0,95,
kr Hacoca 0,6. Pacxon anekTposneprun B pacuere Ha | yac pabotsl annapara (B Brxuac) paseH:

Ha OJ1: AED=1U, rue I — cuna toka B A, a U — HanpsbkeHUe Ha BCeM arnapare B B,
Ha mepekauky: Apomp= Ap W/mp, tie A p — manenue pasneHns B H/m%, W — obbemHas
CKOPOCTh B M>/4ac, a Np — KII Hacoca.

1.2 OnpenenuTs MUHUMAIBHYIO JUIMHY KaHasla 00€CCOIMBaHUA 3JIEKTPOAUAIN3aTOpa, Ha
KOTOpPOM JIOCTUTAETCs cTeneHb obecconuBanus 50 %, ecau

. yucia nepenoca = 0,98;
. MexxMeMOpaHHoe paccrosinue = 0,45 mwm;
. CKOPOCTh T€UEHHUS pacTBopa 3,2 cM/cC;

CuuTatb, YTO B PACTBOPE UMEETCS TOJIBKO HATPUI-XJI0P.

1.3. lan snekTpoauanu3Hbli anmnapar, coaepsxamuii 100 mapHbIx Kkamep.

MexmemOpannoe paccrostaue = 0,5 Mm.

Jlnmuna kanana 60 cM.

Pa3mep memOpans! 60 Ha 40 cMm.

OnpenenuTs MPOU3BOAUTEIBHOCTh ammapara, NMpH KOTOPOH CTENeHb 00ecCONUBAHMS
nocruraercs paBHou 60 %. HykHo HaliTH CKOpOCTH pabOTHI ammapara.

1.4 TpeOyetcs cipoeKTUPOBATh IEKTPOAUATN3HBIN anmnapat, KOTOpblii Obl oOecnieunBal
80% obecconMBaHus pacTBOpa XJIOpUIa HATPUsl.

Pazmep membOpan 60 Ha 40.

PaccrosiHue mexxy memopanamu = 0,4 MM.

ATmapat I0JKeH HMeTh HPOM3BOAUTENBHOCTE 2 Mo/4ac.

Haiitu uncio napHbIX KaMep B anmapare.

1.5 TpeOyetcst cripOeKTUPOBATh IEKTPOIUANN3HBIN anmapar, KOTOpblil Obl oOecrieunBan
80% oOecconuBaHus pacTBopa XJiopuaa HaTpusi. MI3BecTHO, 4TO IPpU CKOPOCTU TEUEHUS )KUIKOCTH
2 cm/c Ha kaxpIxX 10 cM AIUHBI KaHalla KOHIEeHTpanus yosiBaeT Ha 20%.

Mupuna memOpan 40 cm.

Paccrosaue mexay memopanamu = 0,4 MM.

Amnmapat J0KeH UMEeTh MPOU3BOAUTEIBHOCTD 2 M3/4ac.

Haiitu anuny xaHana o6eccoMuBaHMs U YHUCIIO MApHBIX KaMep B amrmapare.

Bonpocs! 1151 KOHTPOILHOM PadoThl 0 TeMe «MoaeanpoBanue sBJIeHU HA MekdasHONT

rpaHuIle»
1 Cytb MeTozaa BonbTamnepoMeTpuu. Ero annaparypHoe odopmienue.
2 VYyactku, Ha0/t01aeMble Ha BOJIbTAMIIEPHBIX XapaKTEPUCTHKAX.
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3 OcHOBHBIE TapaMeTpbl MEMOpPaHHOH CHCTEMBI, KOTOpPbIE MOXKHO ONpPEICTUTHh U3
BOJIbTAMIIEPHON XapaKTEPUCTUKH: MPEAENbHBIN TOK, IEPEX0]] B CBEPXIPEICIbHOE COCTOSHUE.
CriocoOrl onpeesieHns IpeIenbHOro TOKa.

Pexxumbl pa3BuTHs 371EKTPOKOHBEKITMHU 110 PyounmmTeitny-3anpiMany u JlyxuHy-Muinyk.
CyTb MeTOa XpOHONIOTEHIIMOMETPUH. 3MepsieMble B HEM BEIMUUHBL.

[lepexonHoe BpeMs Ha XpPOHOMOTEHIIMOTpaMMaXx.

VYpaBuenue Canpa.

Ot uero 3aBucUT (hOpMa HAYATILHOTO Y4aCTKa XPOHOIIOTEHIIOTpaMM?

©O© o0 ~NO O

Bonpocs! 1J1s1 KOHTPOJIbHOI padoThl 0 TeMe «CBepXxnpee/bHbII MepeHoc B MeMOpPaHHBIX
CHCTEMAX, OCHOBHbIE MeXaHU3MbI»

1 ConpskeHHasi KOHBEKLMSA: TPaBUTALMOHHASL U AJIEKTpUYECKasl.

2 MexaHu3M 000MX BHIOB CONPSYKCHHON KOHBEKILIMU; YCIOBUS, IIPU KOTOPBIX peaTn3yeTcs

TOT WM WMHOW BUJ KOHBEKUMM (pOJIb 3HAYEHUM KOHUEHTPALMU U CKOPOCTH BBIHYXJAECHHOI'O

TEYEHUs pacTBOPA, MEKMEMOPAHHOIO PAaCCTOSIHUSA, CBOMCTB ITIOBEPXHOCTH).

3 Kpurepuu ['pacroda, Panest u Pugapacona.

4 DNEeKTPOKUHETUYECKUE SIBICHUA. Y paBHeHHEe CMOIYXOBCKOTO.
5 DIEKTPOOCMOC MEPBOTO U BTOPOTO POJIa.

6 MexaHU3MBbI JIEKTPOKOHBEKIIMY B MEMOPaHHBIX CUCTEMaX.

33‘{TeH0'3K3aMeHaIII/IOHHbIe MaTepHaJibl 1JIs l'lpOMe)KyTO‘ll-IOﬁ arrecranuun

(3x3amen)
Bomnpocsl k 3k3amMeny:
1 CrpykTypa Mexk(pa3HbIX BHYTPCHHHUX M BHEIIHMX TIpaHUI] HOHOOOMEHHBIX MEMOpaH.
JBoiinoit anextpuueckuii cioit (JIC). Mukpo-, Me30- 1 MaKpOIIOpPHI.
2 MonenupoBanue [IDC U CENeKTUBHOCTH IepeHoca. [IpuMeHeHne MUKPOreTeporeHHoM
MO/IEJIH.
3 [Tonstue muddysuonnoro norpanuynoro cinos (AIIC), nmpuumHbI ero moOsIBICHUS B

ANEKTpo- W OapoMeMOpaHHBIX cucTeMmax; koHmeniuu Hepucra u JleBuuya, coBpeMeHHBIE
MIPEJCTABIICHUS O XapaKTepe NEPEHOca B MOTPAaHUYHOM CJIOE PacTBOpa.

4 KonneHnTpannonHas mosipu3anus B dJIeKTpoauanuse. BeiBo ypaBHEHUs 1S TPEIeIbHON
IUIOTHOCTH TOKA.

5 OpHoMepHbIE HECTAallMOHApHBIE MOJAETH 3JeKTpoaudy3MOHHOIO mepeHoca B 3-X
cJIoifHO# obnactu (MeMOpaHa + 1Ba 1 Gy3MOHHBIX ci0s B pacTBope). O01ias GopMyIupoBKa.
6 MonenupoBanue BojabTaMIepHoil xapaktepuctuku NOM.

7 MonenupoBaHie XpOHOIOTEHIIMOT PAMM.

8 Nmvnenanc MOM. MopenupoBaHue ¢ UCTIOIb30BaHuEM (Pa3opoB.

9 Nmnenanc MOM. MopaenupoBanue ¢ HUCIOJb30BAaHUEM MaTeMAaTHYECKOIO OMUCAHUS
XPOHOIIOTEHITHOMETPHH.

10 Nmnenanc MOM. DKBUBaJIEHTHBIE CXEMBI.

11 Teopernueckne W MPAKTUYECKUE ACTIEKTHI MCCIENOBAHMS TUAPOPHIBHO-THAPOHOOHOTO
OanaHca MOBEPXHOCTH IyTEM U3MEPEHUS] KOHTAKTHOTO YIila CMaYMBaHUS.

12 DNEeKTPOHHO-MUKPOCKOTIMYECKHE W CIIEKTPOMETPUYECKHE METONbl  HCCIICAOBAHUS
MIOBEPXHOCTH.

13 CBepxmpeaenbHbIi IEpeHOC B MEMOPAHHBIX CHCTEMaX, OCHOBHBIE MEXaHU3MEI.

14 I'eneparnus H+ u1 OH— noHoB u 3¢dekr sx3anbranu.

15 ['paBuTanIMOHHAS KOHBEKIIHS U SJICKTPOKOHBEKIIHUSI.

16 Mertoabl Monudukamuu nosepxHoctd MOM g npuaanus UM TpeOyeMbIX CBOMCTB:

nojasiieHue reaepanuu noHoB H+ u OH—, ycuienue 31eKTpOKOHBEKIUH.
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IIpumep 3K3aMeHAIMOHHOTO OHJIeTA:
DeepajibHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE YUpesKIeHUue BbICIIero 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)
Xumus
DIEeKTPOXUMUS
Kadenpa puznueckoit xumun
JAucuunumna «SIBjieHus1 Ha Mek(a3HbIX TPAHUIIAX»
IK3aMeHAIMOHHELIN OnJier Ne 3
1. [Monsarue quddyznonnoro norpanngnoro cios (AI1C), npuuuHsl €ero NosBICHUS B
JEeKTpo- U OapomMeMOpaHHBIX cHUcTeMax; KoHuenuuu HepHcra u JleBuua, coBpeMeHHbBIE
IIPEJICTaBJICHUSI O XapaKTepe EPEHOca B IOIPAaHUYHOM CJIO€ pacTBOPA.
2. I'enepanms H+ u OH— noHoB u 3¢ (dexT d3K3anbTanum.

3aBeayronui kadeapoit B.N. 3abomonkuii

Kpurtepun oueHnBaHus pe3yJibTaTOB 00y4eHUs

Onenka Kpurepuu olieHUBaHMsI 10 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIyXUBAEeT CTYACHT, OCBOMUBILININ 3HAHUS, YMEHUS,
KOMIIETEHIIMM U TeOpeTHUYEeCKHil MaTepuan 0e3 npoOesioB; BhITOJHUBIINN
- BCE 3aJaHMsl, MPEAYCMOTPEHHbIE Y4YEOHBIM IUIAHOM Ha BBICOKOM
YPOBEHD «5% KAuECTBEHHOM  yPOBHE] NPAaKTHYECKHE HABLIKM po¢eCcCHOHATBLHOIO
(oTHHO) MPUMEHEHHUST OCBOSHHBIX 3HaHWH chopmupoBanbl. CTyAEHT CBOOOIHO
BJIaJIe€T TEOPETHYECKHMM MaTepualioM (3HaeT KaK OCHOBHbBIC, TaK U
cnenn(uIeckrue CHHTETHYECKHE METO/IbI, @ TAK)KEe MEXaHU3Mbl OCHOBHBIX
peakiuii) ¥ croco0eH CaMOCTOSITENIbHO PELIMTh 3K3aMEHAIMOHHYIO 33a4y
OLICHKY «XOPOLIO0» 3aCIIy)KMBAa€T CTYIEHT, NPAKTUYECKU IOJHOCTHIO
OCBOMBILUHN 3HaHMS, YMEHUS, KOMIETCHIIMH U TEOPETUYECKUI MaTepuall,
Cpennuii y4eOHbIE 3a/JaHUsl HE OLEHEHBl MaKCHUMAaJbHBIM YHCIOM O0ajuloB, B
yPOBEHD OCHOBHOM C(OPMHpOBaJ MpaKkTUYeckHe HaBbIkM. CTyIEHT XOpouIo
(xopoIio) BJIaJICET TEOPETUYECKHUM MaTepuaioM, 3HaeT 0a30Bbleé CHUHTETHUYECKHE
METOJIbl U UMEET NPEJCTABICHUE O MEXaHU3MaX OCHOBHBIX CUHTETHUYECKU
BAKHBIX PEAKIINH, CTOCOOEH CIPAaBUTHCS C IK3aMEHAIIMOHHOM 3a1auel pu
HE3HAYUTEJIBHOM MOMOIIM CO CTOPOHBI IPENOIABATENS
OLICHKY «Y/AOBJICTBOPUTEJIbHO» 3aCIyKUBAaeT CTYACHT, YacTUYHO C
npobesaMy OCBOMBUIMM 3HAHUS, YMEHUS, KOMIIETEHLIUU U TEOPETUUECKUI
Toporossiii Marepuai, MHOTHE Y4YeOHbIe 3aJaHus JUOO HE BBIMOJHUI, JUOO OHH
YPOBEHb 3 OLIEHEHBl 4YMUCJIOM OauloB OMU3KMM K MHMHUMAJIbHOMY, HEKOTOpbIE
(Y LOBIICTBOpHT® MpaKTUYECKHEe HaBBIKKU He c@opmupoBaHbl. CTyaeHT 3HaeT 0Oa30BbIe
T5HO) CUHTETHUYECKNE METOJbl, OJHAKO IIJI0XO pa3v61/1paeTc;1 B crienu(uyecKux
METOJIaX M MEXaHU3Max OCHOBHBIX DPEaKIMi, C TPYIOM CHpaBiseTcs ¢
9K3aMEHALIMOHHOW 3aJadyeld NpH CYLIECTBEHHOW IOMOLIM CO CTOPOHBI
npenojaBaTens
OLICHKY «HEeY/I0BJICTBOPHUTEJIbHO» 3aClly’)KUBAET CTYACHT, HE OCBOMBIINN
Mutovasaeg | SHATHL YMEHHA, KOMITETEHIMH | TEOPETUUECKU Marepual, ydeOHbIe
YPOBEHb 2 3aJaHUs HE BBINOJHWI, MPAKTUYECKHE HABBIKM HE C(HOPMUPOBAHBI.
(HeyL0BICTBOPH CTyneHT He CcHnocoOeH peluTh 3K3aMEHAI[MOHHYIO 3a/Jady Jaxke C
TeNbHO) MTOMOLIBIO MPENOIABATENS U IIOXO BIAJEET TEOPETUUECKUM MaTEPHAIIOM
(HaOmromaroTcsl CyHIeCTBEHHbIE OIIMOKM TpU OOCYKIEHUH 0a30BbIX
CHUHTETHYECKUX METOJIOB)
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Kpurtepun oneHuBaHus 3aHATHS ¢ PelIeHHEM 3a/1a4

OneHka «omauuno» BHICTABISETCS, €CIU CTYJIEHT MMEeT IIyOOKHe 3HaHHs y4eOHOTo
Marepuaia 1o TeMe NPaKTUYEeCKOH paboThl, MOKA3bIBA€T YCBOCHHE B3aMMOCBSI3M OCHOBHBIX
MOHSTHUM, UCHOJIB3YEMBIX B pabOTe, CMOT OTBETUTh HA BCE YTOUHAIOIINE U JOIMOJHUTEIbHbIC
Bonpochl. CTyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOIO0 M IPAKTUYECKOI0 MaTepuana Io
TeMe NPAaKTHUYECKON pPalOThI, OINMpenesseT B3aUMOCBSI3M MEXAY IOKa3zaTelsIMH 3aJadu, AaéT
IIPABWIbHBIM aJTOPUTM PpELIEHMs], ONPEIENsIeT MEXAUCUUILUIMHAPHBIE CBSI3U 110 YCJIOBHIO
3a/1aHHUsl.

O1eHKa «xopouto» BHICTABIISIETCS, €CIIM CTY/ACHT IOKa3ajl 3HaHUE Y4eOHOTOo MaTepuana,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTh MOYTH IIOJIHO Ha BCE 33/IaHHbIE JOTIOJIHUTEIbHBIC
U YTOYHSIOIIKE BOIPOChl. CTYNEHT JAEMOHCTPUPYET 3HAHUS TEOPETUUYECKOrO0 U MPAKTUYECKOTO
MaTepuaia MO TeMe MpPaKTUYecKoil paldoThl, AOIMycKas HE3HAUYUTEIbHbIE HETOUYHOCTH TMpHU
pElIeHUH 3a7a4, UMesl HEIOJIHOE IMOHUMAaHUE MEXAMCLUIIMHAPHBIX CBSA3E€H IPHU MPaBUIBHOM
BbIOOpE aNropuT™Ma petieHus 3aJaHus.

OueHka «y0oe1emeopumenbHo) BbICTABIISAETCS, €CIU CTYIEHT B LIEJIOM OCBOUJI MaTepHal
MPAKTUYECKON pabOThl, OTBETUJI HE HA BCE YTOUYHSIOIIUE U JOMOIHUTENbHBIE BOIPOCHl. CTyIeHT
3aTPYIHSETCS C TMPAaBUIBHOM OLICHKOM MNPENIOKEHHOW 3a/1add, JAAa€T HEMOJHBIA OTBET,
TpeOyromMii HABOAAIIUX BOMPOCOB NIPENOAaBaTeis, BHIOOP alropuTMa pelIeHUs 3a7add
BO3MO>KEH TP HABOSIIMX BOIPOCAX MPENo1aBaTesl.

OueHka «Heyoo6n1emeopumenvHo» BBICTABISIETCS CTYIEHTY, €CIM OH HMEET
CYILIECTBEHHbIE IPOOEbl B 3HAHUSIX OCHOBHOTO Y4eOHOIro Marepuasia MpakTH4YeCKOW padoThl,
KOTOPbIN MOJHOCTBIO HE PACKPBLI COJAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTh HA YTOUHSIOIINE U
JIOTIOTHUTENbHBIE BONIPOChl. CTYy/IEHT 1aéT HEBEPHYIO OLIEHKY CUTYalluH, HEIIPaBUIbHO BHIOMpPAET
ITOPUTM JIEUCTBUM.

Kpurepun ouenuBanus pedeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TpeOOBaHMs K HANKMCAHUIO M 3amuTe pedepara:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTYyalbHOCTb, CAEJIAH KPAaTKUN aHAIU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha paccMaTpHUBaEMYI0 MPOOJEeMYy M JIOTUYHO M3JI0’K€Ha COOCTBEHHAs MO3MIIMA,
c(OpMYITHPOBAaHBl BBIBOJBI, T€Ma pPACKPBITA IOJHOCTHIO, BBIIEPXKAH OOBEM, COOIIOIEHBI
TpeOOBaHUS K BHEIIHEMY O(OpPMIJIECHHIO, JaHbl NPaBUIbHBIE OTBETHl Ha JONOJIHUTENIbHBIE
BOTIPOCHI.

O1eHKa «XOpOLI0» — OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3aliuTe BBINOJHEHBI, HO
IIPY 3TOM JIOMYIIEHBI HEJOYETHl. B 4aCTHOCTH, HMEIOTCSI HETOYHOCTH B U3JI0)KEHUU MaTepHaa;
OTCYTCTBYET JIOTHUECKasi MOCJIEO0BAaTEIbHOCTh B CYXKACHUAX; HE BblIepkaH o0beM pedepara;
UMEIOTCS YITYIIEHHs B 0)OPMIICHUH; Ha JIOTIOJIHUTEIFHBIE BOIIPOCHI ITPH 3aIUTE TaHBI HETTOJTHBIE
OTBETBHI.

O1eHKa «y10BJ1€TBOPHTETbHOY — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPEOOBaHUH
K pedepupoBaHuio. B yacTHOCTH, TeMa OCBELIEHA JMIIb YACTUYHO; JOMYIIEHBl (paKTHYEeCKHe
OmMOKH B CoJlepKaHUU pedepara WU MPU OTBETEC Ha JIOTIOJHUTEIFHBIE BOIPOCHI; BO BpEMS
3aIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJEeTBOPHUTEJILHO» — TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HETIOHMMAaHUE MPOOIEMBI.

Kpurtepun nndppepennupoBannoii oneHku pegepara

Kpurepnn onenkn MaxkcuMmanbHasi olleHKa B 6ayax
JIOTMYHOCTH U3JI0KEHHS 3

PackpeiTue Tembl 3
Vcnonp30BaHue MUPOKOH HHPOPMAITMOHHON O6a3bl 3

Hanmnune  coOCTBEHHBIX  BEBIBOJOB, OOOOIIECHHH, 3
KPUTHYECKOI'O aHaJIN3a
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CobnroieHue npaBul IUTUPOBAHUS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Uroro: 15

13-15 6annoB — OTIMYHO;

10-12 6annoB — xoporio;

8-9 GayIoB - yIOBJIETBOPHUTEIBHO;

0 6ayIOB — HEYIOBJIETBOPUTEIIBHO.

Kputepun oneHuBaHus npe3eHTANNU

O1eHKa «OMIUYHO) BBICTABIISCTCS CTYICHTY, €CIIH:

- IPE3CHTAIUS COOTBETCTBYET TEME CAMOCTOATEIBHOM paboThI;

- 0)OpMIIEH TUTYJIBHBIH CJIaii]] C 3ar0JI0BKOM (TeMa, eI, IUIaH U T.I1.),

- chopmynrpoBaHHAs TeMa SICHO M3JIOKEHA U CTPYKTYPUPOBAHA;

- HCIONB30BaHbl rpadudeckue wu3zo0paxkeHus (dororpaduu, KapTUHKA U T.II.),
COOTBETCTBYIOIIIUE TEME,

- BBIJICP)KaH CTUJIb, [IBETOBAsi raMMa, UCIIOJIb30BaHA aHUMAIHs, 3BYK; paboTa opopmiieHa
U TIPEIOCTABIICHA B YCTAHOBJICHHBIH CPOK.

O1IeHKa «X0pout0» BBICTABIISICTCS CTY/ICHTY, €CIIH:

- MPE3EHTAIUsl COOTBETCTBYET TEME CaMOCTOSATEIBHOU PabOTh; OQPOPMIICH THUTYIHHBIN
CJIal1 C 3aT0JIOBKOM (TeMa, IIeJIH, TUTaH U T.11.);

- chopmyrpoBaHHAs TEMa SICHO M3JIOKECHA U CTPYKTYPHUPOBAHA;

- HCIONB30BaHbl rpadudeckue u3o0paxkeHus (dotorpaduu, KaAPTHHKA | T.IL.),
COOTBETCTBYIOIIINE TEMCE,

- pabota ohopMIIeHa M MTPEIOCTABICHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0061emeopumenbHo» BHICTABISACTCS CTYICHTY, €CIT paboTa HE BHIOIHEHA
WIN COJICPXKHUT MaTepHall He 10 BOTIPOCY.

Bo Bcex ocTalbHBIX Citydasx paboTa OICHUBACTCS HA «YAOBICTBOPUTEIIBHOY.

Kpurepun oneHuBanus pe3y1bTaTOB YCTHOIO OIIpOca

OneHka «omauyHo» CTAaBUTCA, €CIU CTYAEHT IOJHO M3JIaraeT Marepuan (OTBEYaeT Ha
BOINPOC), JaeT NPAaBUIIbHOE OIpEJe/IeHNe OCHOBHBIX MOHATUH; OOHAapyXUBaeT MOHUMAaHUeE
MaTepuaia, MOXEeT 00OCHOBaTb CBOM CYKIEHUS, NPUMEHUTh 3HAHUS HA IPAKTHKE, MPUBECTU
HE00X0/IMMbIe PUMEPHI HE TOJIBKO U3 YUeOHHKA, HO U CAMOCTOSATENIbHO COCTABJICHHBIE; U3/1araeT
MaTepual Mocie0BaTebHO U IPaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO S3bIKA.

OneHka «xopouwto» CTAaBUTCS, €CIOU CTYIEHT NAeT OTBET, YIOBJIECTBOPSIOLIMI TEM K€
TpeOOBaHUAM, YTO W JJIS OLIEHKU «OTIMYHO», HO JONYyCKaeT 1—2 OmMOKH, KOTOpBIE CaM XKe
UCIPABIISET, U 1-2 HemoueTa B MOCIEI0BATEIBHOCTH U I3IKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenvnoy CTABUTCS, €CIM CTYJCHT OOHApy)KHMBaeT 3HaHHUE U
MOHMMAaHNE OCHOBHBIX IOJIOKEHUH TaHHOM TE€MBbI, HOT U3JlaraeT MaTepraj HETOJIHO U JOITYCKaeT
HETOYHOCTH B ONPEETICHUH MOHIATUI WK (GOpMYyITUPOBKE MPABUI; HE YMEET JOCTATOYHO IITyOOKO
U JI0Ka3aTelbHO 00OCHOBAaTh CBOM CYXJECHMSI U MPHUBECTH CBOM MPUMEpHI; M3JIaracT MaTepual
HETMOCJIE0BATENBHO U JIOMYCKAET OIUOKH B A36IKOBOM O(OPMIICHUH U3J1araeéMoro.

OneHka «HeyooenemeopumensbHoy) CTABUTCS, €CIIU CTYJEHT OOHApYyXHUBAaeT HE3HAHUE
OonblIe YacTH COOTBETCTBYIOLIETO BOIpPOCa, JOMycKaeT oOmHOKH B  (hopMyaupoBKe
ONpENIeNIEHUN U MpPaBMJI, MCKAXKAIOIIME MX CMBICH, OECIOpAJOYHO M HEYBEPEHHO H3JIaraer
matepuan. OneHka «2» OTMEUYaeT TaKUe HENOCTaTKM B IIOATOTOBKE, KOTOPBIE SBIISIOTCS
CEpbE3HBIM MPEMITCTBUEM K YCIIEIIHOMY OBJIAJICHUIO TIOCTIEAYIOIINM MaTepHalIOM.

Kpurtepun oneHuBanus pe3yibTaToB KOHTPOJBHBIX padoT
KonTponbHas pabota mpoBoIUTCS B MTUCbMEHHOMN (opMe.
O1eHKa «OTJIMYHO» BBICTABIISETCS, €CIU CTYJIEHT BBIMOJHWI paboTy 6e3 OmuOOK U
HEJI0YETOB, JIOIMYCTHII He O0JIee OJJHOrO HEJI0UETa.
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OreHKa «XOPOIIOY», €CIIU CTYICHT BBIMOIHII PaboTy MOJHOCTHIO, HO JOMYCTHII B HEH HE
OoJiee 0THOM HErpyOO OMIMOKHK M OJTHOTO HEJ0UeTa, WIM He 00Jiee IBYX HEI0YETOB.

OneHka «yI0BJIETBOPHUTEIBHO», €CIH CTYJICHT MPABWILHO BBIIIOJHWI HE MEHEe
MOJIOBHHBI pa0OTHI WJTU JOMYCTUI HE 0oJiee IBYX IpyObIX OMMOOK, WU HE OoJiee OHOM TpyOoi
¥ OJIHOUM Herpy0oil OIMOKH ¥ OJTHOTO HE0YETa, U He 00Jiee IBYX-TPEeX HErpyObIX OMUOOK, M
OJTHOW HEerpy0Od OMIMOKH M TPEX HEIO0YETOB, WIM MPH OTCYTCTBHU OINMOOK, HO NMPH HAJTHYUU
YETHIPEX-TISITH HEJIOUETOB, TUIOX0 3HAET TEKCT MPOU3BEIACHUS, IOMYCKAET UCKaXKEeHHE (DAKTOB.

O1ieHKa «HEY10BJIETBOPHTEIbHOY», €CITU CTYJCHT JIOIMTYCTHI YACIIO OIMOOK U HEJIOYETOB,
MIPEBOCXOIAIICE HOPMY, IIPU KOTOPOM MOYKET OBITh BEICTABIICHA OIICHKA «3», WIIH €CITU MTPABUIIBHO
BBIMOJIHWJI MEHEE TTOJIOBUHBI PAOOTHI.

Kpurtepuu oneHnBanus J1aGopaTopHbIX padoT

«5» (OTJINYHO): BBINOJIHEHBI BCE 3a/laHMs Ja0OPaTOPHOH pabOTHI, CTYIEHT YeTKO U 0e3
OIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpOI1I0): BHIOIHEHBI BCE 33/1aHMsI Ta00PaTOPHOM pabOTHI; CTYJJCHT OTBETUII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«3» (YIOBIETBOPUTEIHHO): BBIIOJHEHBI BCE 3aJaHusl J1labopaTopHOW paboTHl ¢
3aMEYaHUSIMU; CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHHSIMH.

«2» (He 3a4TeHO): CTYISHT HE BBINOJHWI WIA BBIIOJIHWI HENPAaBWIBHO 3aJaHUs
71a00paTOPHOI pabOTHI; CTYICHT OTBETHII HA KOHTPOJIBHBIE BOTIPOCHI C ONIMOKaMH MIJIA HE OTBETHUIT
Ha KOHTPOJIbHBIE BOTIPOCHI.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM WX WHIUBHIYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS JOTIOIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA HA HK3aMCEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB 00YyUEHHsI HHBAINIOB H JIUIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHaroIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbSI
U WHBAIWAOB TIPOIEIypa OIICHWBAHUS pE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI pe3yIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMM 3JI0pOBbsI 10 JTUCHMIUIMHE (MOJIYJIO) TpelycMaTpUBaeT IpeloCTaBlIeHHE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5 [lepeuens y4eOHOI UTEPATyPhl, HHPOPMALMOHHBIX PECYypPCOB M T€XHOJIOTHil

5.1 YueOnas 1uTeparypa
1 Ponayrun B.U. ®usukoxumus noBepxHoctH. JJonronpynasii: Matemiexr. — 2008.
—-24c.
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2 Jlykomckwmii 10.5., TamOypr FO.JI. ®U3NKO-XMMUYECKHE OCHOBBI 3JIEKTPOXUMHUH.
Honronpyansriit: Uaremekt. — 2008. 423 c.

3 Ciferri A., Perico A. lonic interactions in natural and synthetic macromolecules.
NJ.: Hoboken Wiley Interscience. — 2012. 852 p.

4 KpaBuenko T.A., 3omoryxuna E.B., Yaiika M.IO., Sfpocnasues A.b.
DNIeKTPOXUMHUSI HAHOKOMIIO3UTOB Matajul — HoHooOMeHHwk. M.: Hayka. — 2013.
http://www.rfbr.ru/rffi/ru/books/o_1916771#1

5.2 llepnoauyeckas JuTepaTypa

1. Bassl nannsix kommnannn «ct Beroy» http://dlib.eastview.com

2. Onekrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/
3. Kypnan «MemOpaHbl 1 MEMOPaHHBIC TEXHOJIOTHI

4. Kypnan «®@usznueckass XUMHUI»

5.3 UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpeMeHHbIe NpodeccuoHAIbHbIe 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1 DBC «IOPAWT https://urait.ru/
2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru

3 DBBC «BOOK.ru» https://www.book.ru
4 DBC «ZNANIUM.COM)» www.znhanium.com
5 DOBC «JIAHDb» https://e.lanbook.com

IIpodeccuonasibublie 6a3bl JAHHBIX:

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

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

3 XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snekrponnas oudnaunoreka (HIb) http://www.elibrary.ru/

5 [TonHOTEKCTOBBIC apXMBBI ~ BEAYIIMX 3alMaJHbIX HAYYHBIX O KypHaJOB Ha
Poccuiickoit miatpopme Hayunsix xxypHanoB HOMKOH http://archive.neicon.ru

6 HanuonaneHas snexkTpoHHas OMOIMOTEKa (JOCTYN K DJIEKTPOHHON Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrsennoit ouonmuoreku (PI'B) https://rusneb.ru/

7 [Ipesunentckas 6udanoreka uM. b.H. Enbriuna https://www.prlib.ru/

8 baza manmpix CSD KeMmMOpHmIKCKOTo INEHTpa KpUCTALIOTpaUUecKrX TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

13 Springer Materials: http://materials.springer.com/

14 Nano Database: https://nano.nature.com/

15 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16 "Jlexktopuym TB" http://www.lektorium.tv/

17 YuuBepcuterckas nHpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

HNHpopmanuoHHBbIE CIPABOYHbIE CHCTEMBI
KoncyabTanT Ilmioc - cripaBouHas mpaBoBas cucTeMa (ZOCTYH IO JOKaJIbHOH CETH ¢

KOMITBIOTEPOB OUOITHOTEKH)

Pecypcbl cBoOOAHOrO fOCTYMA:
1 KubepJlennnka http://cyberleninka.ru/;
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https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/

2 AMepuKaHCKas TaTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/

3 MuHHCTepCTBO HAyKW U BhIcmIero oOpa3oBanus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

4 ®denepanbHblil moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

5 Nudopmanmonnas cucrema "EnuHoe OKHO JocTynma K 0Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas xomnekiuss 1udpoBbix o0pa3zoBarelbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7 Cayx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

8 Crnoapu u sHnuKIIONeauu http://dic.academic.ru/;

9 O6pazoBarenbHbIi mopran "Yueba" http://www.ucheba.com/;

10 3akononpoekT "O6 obpazoBanuu B Poccutickoii @enepamnuu’. Bornpocsl 1 0TBETHI

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

CoOcTBeHHBIE 3JIEKTPOHHBIE OOpa3oBaTe/ibHble W HMH(OPMAIMOHHBIE PeCypPChI

KyoI'Y:

1 ONEKTPOHHBIN Karajor Hayunoii o6ubnnorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 OneKTpoHHas oubnmoreka TPYZOB YUYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

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

4 baza y4eOHBIX TUIAHOB, Y4eOHO-METOMWYECKUX KOMILJICKCOB, IyOIMKAIUH
koH(pepennmii http://infoneeds.kubsu.ru/

5 bubmmoreka  WHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMAIUOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

6 DnexkTpoHHbIi apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

7 DeKTpoHHBbIE 00pa30BaTeNIbHBIC PeCcypChl Kadeapbl HHHOPMAIIMOHHBIX CHCTEM H

TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metogudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeTonnueckne yKazaHus AJisl 00y4aIOIIUXCS M0 OCBOCHHIO THUCHHUIIJIMHBI (MOIYJIsT)

VYcmentHoe oOcCBOEHHE JAUCIUIUIMHBI TPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO6mme peKoMeH1aluu

N3ydyenne AUCHMILTUHBI CIEyeT HAYMHATH C MPOpadOTKH paboueil mporpaMMbl, 0co0oe
BHUMAaHUE, YACNSIS [EeJISIM U 3a7[a4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

Nmeercs anekTpoHHask Bepcus JEKLMM 10 JaHHOW TUCHUTUIMHE.

OcHoBHOI (hopmoil 0OydeHHS CTYACHTOB SBISETCS CAaMOCTOsITENbHAsT paboTa Han
yueOHbIM MaTepuanoM. [Iporecc uzydeHus JUCHUILTUHBL “MeMOpaHHbIe TEXHOJIOTUN B PEIICHUH
HKOJIOTUYECKUX TTPOOIEM” COCTOUT U3 CIAEAYIONINUX HTATOB:

1. TIpopaboTka TEOpPETHMUECKOTO MaTepuana IO PEKOMEHJOBAHHOMY Y4YeOHHKY U
KOHCIIEKTaM JICKIIMH, TPEJOCTaBICHHBIX IpernojaBareieM B JJIEKTPOHHOM BHje. B ciydae
HEJOCTYIMHOCTH JAaHHOTO TMOCOOUST HEOOXOAMMO OOpaTUThCS K CIHCKY JIMTEPaTypHl,
MPUBEJIEHHOTO B pabodeil mporpaMMme TUCHUIIIMHBI “MemMOpaHHbIE TEXHOJIOTHU B PEIICHUU
IKOJIOTUUYECKUX MPoOIeM”.

2. BeimonmHeHrne caMOCTOSITEIBHBIX PaldoT.

3. IloaroroBka M Mpe/CTaBlICEHUE TMEpe]] OJHOKYPCHUKAMM MPE3EHTAlMi Ha 3aJIaHHYIO
TEMy.

4. Cnaum 5K3aMeHa B YCTHOM WJIM MUCbMEHHOU popme (10 YCMOTPEHHIO TPEno1aBaTes).

C 1enpr0 KOHTPOJTS ¥ TTIOATOTOBKU CTYJEHTOB K M3YYEHUIO HOBOM TEMbI BHAYAJIC KaXIOU
MPAKTUYECKOTO 3aHATHSA MpernojaBaTelieM MPOBOAUTCA WHIAMBUAYAIbHBIH WM (POHTATHHBIN
YCTHBIM OMPOC TI0 BBIOJHCHHBIM 33JaHUSM TPEabIAyInel Tembl. KpuTepuu orneHkd: —
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NPaBUIBHOCTh OTBETA MO COJACPKAHUIO 3a/1aHUs (YUUTHIBAETCS KOJIMYECTBO M XapaKTep OMIMOOK
TIPU OTBETE);

— MOJTHOTA ¥ TIyOMHa OTBeTa (YYMTHIBACTCS KOJHMYECTBO YCBOCHHBIX (DAKTOB,
MOHATUH U T.11.);

— CO3HATEJIBbHOCTh OTBETA (YUYUTHIBACTCSA IOHUMAHKE U3JIaraéMOr0 MaTepuana);

— JIOTUKA W3JI0KEeHUs Marepuana (y4UThIBAeTCSl yMEHUE CTPOUTHh IIeJIOCTHBIM,
[IOCJIE0BATENbHBIN paccKa3, FPAMOTHO I10JIb30BATHCA CHIEUAIIBHON TEPMUHOJIOTHUEN);

— PaIMOHAILHOCTh UCIIOJB30BAHHBIX TPUEMOB U CIIOCOOOB PEIlIeHHUs TOCTaBICHHON
yueOHOI1 3a1auM (YIUTBHIBAETCS] yMEHHE HCIIOJIb30BaTh HanboJiee mporpeccuBHble U 3(hpeKTUBHbIE
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOCBPEMEHHOCTh M J(PPEKTUBHOCTh HCIOJIH30BAHUS HATTSAHBIX TOCOOUN U
TEXHUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBACTCS IPAMOTHO U C TIOJIB30M MPUMEHSAThH HAIISTHOCTD
Y JIEMOHCTPALIMOHHBIHN OIBIT P YCTHOM OTBETE);

— MCIOJIb30BaHUE JOMOIHUTENILHOTO MaTepuaina (00s3aTeabHOe YCIOBHE);

— palMOHAIbHOCTh MCIOJIb30BAaHUS BPEMEHHU, OTBEJCHHOIO Ha 3aJaHue (He
0/100psieTcsl 3aTSHYTOCTh BBHIMIOJHEHHS 3a/laHusl, YCTHOIO OTBETa BO BPEMEHHU, C Y4YETOM
VHJUBUYaJIbHBIX OCOOCHHOCTEHN CTY/IEHTOB).

Pa3BepHyTBIli OTBET CTyIEHTa AODKEH MPEICTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
IOCJIEZIOBATENbHOE COOOILIEHNE Ha 33JaHHYI0 TEMY, IIOKa3blBaTh €ro YMEHHUE IPUMEHSTh
orpezieNieHus], MpaBujia B KOHKPETHBIX CIIydasx.

Pedepar mpencraBnser coOOi KpaTKoe H3IIOKEHHE COJACP)KaHUS HAYYHBIX TPYAOB,
JUTEpaTyphl MO OMpe/esieHHoi HayuHoil TemMe. O0beM pedepara moxeT nocturats 20-30 c1p.;
BpeMsi, OTBOJAMMOE Ha €ro IMOArOTOBKY — OT 2 Henenb 10 Mecsma. IlogroroBka pedepata
MOJIpa3yMeBaeT CaMOCTOSTENIbHOE HW3Y4YEHHE CTYACHTOM HeCKOoJbKux (He Menee 10)
JUTEPATypHBIX UCTOYHUKOB (MOHOTpaduii, HAYIHBIX CTaTe W T.J.) IO ONPEACIEHHON TeMe, He
paccMaTpuBaeMoii MOAPOOHO Ha JIEKIIUU, CUCTEMATH3AIMIO MaTepHala U KpaTKOe ero U3JIoKeHue.
Ilenp HanucaHus pedepara — NOPUBUTUE CTYACHTY HAaBBIKOB KpaTKOrO U JIAKOHUYHOI'O
NpEJCTaBICHUsT COOpPaHHBIX MaTepuarioB U (PAKTOB B COOTBETCTBHM C TpeOOBaHUSIMU,
NpEIbABISIEMBIMU K HAYUYHBIM OTYETaM, 0030paM U CTAThSIM.

PaboTa 1omKkHa COCTOATh U3 CIEAYIOIUX YacTei:

- BBEJICHUE,

- OCHOBHAsI 4YacTh (MOKET BKJIIOUaTh 2—4 TJ1aBbl)

- 3aKJII0YEHHUE,

- CIIUCOK MCHOJIb30BaHHBIX HCTOYHHUKOB,

- IPUIIOKEHHUS.

Bo BBezeHHH 0OOCHOBBIBAETCSl aKTyalbHOCTh BBIOPAHHOW TEMBbl Ul MCCIIEJOBAaHUS,
XapaKTepU3yeTcsl €€ HayyHOe M TMPaKTUYECKOe 3HAYeHUE Js Pa3BUTHS COBPEMEHHOIO
IPOM3BOJICTBA, (OPMUPYIOTCSA IIEIM U 3a7ayd KOHTPOJIbHOW paboThl, ompeaesnsiercs OObeKT,
npeIMeT W METOJbl MCCIEeNOBaHUS, WCTOYHUKM HHGOpPMAlMU JUIsl BBIIOJHEHUS pPaOOTHI.
[TpumepHBIif 00beM BBeeHUS — 1-2 cTpaHUIIBI MAIIMHOIMCHOTO TEKCTA.

OcHoBHast 4aCTh pabOThI BBIIIOJIIHAETCS HA OCHOBE U3YUEHHUS UMEIOLIEICS OTEeUeCTBEHHON
U 3apyOeXHOW HaydyHOM U CHEeNHaTbHOW SKOHOMHUYECKOH JHTepaTypbl MO HCCIeAyeMOi
npobiieMe, 3aKOHOJATENbHBIX M HOPMAaTHBHBIX MarepuaioB. OCHOBHOE BHHMaHUE B TIJaBe
JIOJDKHO OBITH YJEJIEHO KPUTUYECKOMY 0030py CYIIECTBYIOIIMX TOYEK 3pEHHs MO MpEeAMETY
UCCJIeIOBaHUsI U OOOCHOBAaHHOM apryMeHTalluu COOCTBEHHOM TIO3WLIMU M B3IJISA0B aBTOpa
paboThl Ha pemieHHe Npobiaembl. TeopeTnueckue MONOXKEHUs, cHOpMyTUpOBaHHbIE B TJaBe,
JIOJIKHBI CTaTh UCXOTHOW HAay4yHOU 0a30i1 17151 BBINOJIHEHUS NOCIEAYIOUINX IJ1aB paboThlI.

Jlnist HoAroTOBKY pedepara JOJKHBI UCIIOIb30BaThCS TOJIBKO ClIEUAIbHbIE peIeBaHTHBIC
uctouHuku. Kpome pedeparon, TemaTuka KOTOPBIX CBsI3aHA C TUHAMUKON KaKUX-TUOO SIBICHUN
32 MHOTHUE TO/Ibl, JINOO UCTOPUYECKOTO Pa3BUTHSI HAYUHBIX B3IJIA0B HA KaKyo-1100 nmpoliemy,
CJIeTyeT UCIO0JIb30BaTh HCTOYHUKH 3a nepuo He 6oinee 10 neT.

ITpumepHsIit 06beM — 15-20 cTpaHUIl MAITUHOMUCHOTO TEKCTA.
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B 3akioueHnu OTpa)karoTcsi OCHOBHBIE PE3YJIbTaThl BHIIOJHEHHOM paboThl, BasKHEHIIE
BBIBOJIbI, 1 PEKOMEHIALIUH, ¥ ITPEIJIOKEHUS 110 X TPAKTUIECKOMY UCIIOIb30BaHuI0. [IpuMepHbIi
00BbEeM 3aKITIOYECHHUS — 2—3 CTPaHUIIBl MAITMHOIMCHOTO TEKCTA.

B npuiioxeHusX nomemarTcs M0 HEOoOXOAMMOCTH WIUIIOCTPUPOBAHHBIE MaTepHaIbl,
UMEIOIME BCIIOMOTaTeNIbHOE 3HAa4YeHHE (TaONMIIBI, CXEMBI, JAMarpaMMbl M T.IL.), a TakKke
MaTepuaibl 10 MCIOIb30BAHUIO PE3YJIBTaTOB MCCICNOBAHUN C IOMOLIBI BBIYMCINUTEIBHON
TEXHHUKH (QJITOPUTMBI U IIPOrPaMMBbI paCYETOB U PELIEHHS] KOHKPETHBIX 3a7a4 U T.1.).

3agaHue o MOAroToBKe pedepara CTyJCHTOM BbIIAaeTCs PENoAaBaTeIeM HHIUBUAYAIbHO,
HO TaK)X€ MOXKET OBbITh HHULMUPOBAHO CAMUM CTYIEHTOM.

IIpe3eHTanuu Ha 3aJaHHYIO TEMY BBINOJHSAOTCS B iporpamMme Power Point. Ona nomkHa
COCTOATh W3 5-8 cHailloB M  cojepXaTb OCHOBHBIC OIpeneneHus, (akTuyeckui
WJUTIOCTPUPOBAHHBIA MaTEpUall, BBIBOJBI U CIIUCOK UCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan s cooOIIeHUs HEoOXOAWMO HCKaTh B KHHUTAX, JKypHaJaXx ¥ WHTEPHET-
UCTOYHUKAX, ONYOJIMKOBAHHBIX B ITOCIEIHUE 3 Toja.

Jloknaa, COmpoBOXAAIOUIUN TPE3EHTALIMHU, JOJIKEH 3aHUMAaTh 7-10 MUHYT.

W pokman, W NOpe3eHTALMM IPEIBAPUTENIBHO IPUCBIIAKOTCS IMPENOJABATENI0  I10
AJIEKTPOHHOM ITOYTE HA IIPOBEPKY.

CamocrosrenbHble paObOThl BBINOJIHSAIOTCS KaX/IbIM CTYJE€HTOM Ha OTAEIbHBIX JIMCTKAX.
He nmomyckaercs wucnoibp3oBaHHE JIOOBIX CpPEACTB KOMMYHHKAIMH (HOYTOYKH, MOOWIJIBHBIC
Tesie(hOHbI C BBIXOJIOM B HHTEPHET U IIp.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, NOATPYMIbl WU
WHIVBUAYaJIbHO. Bce BBIYMCIIEHMS JKENAaTeabHO MPOBOAWUTH BO Bpems 3aHsatus. llpu
HEIOCTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBITIOJHATH B YaChl CAMOCTOATEIBHOM paboThI ¢
00s13aTeNIbHBIM MPEACTaBICHUEM PE3Yy/IbTaTOB MPENOIaBaTE0 Ha MOCIEAYIOIINX 3aHATUAX WU
KOHCYJIbTaLIHSIX.

OdopmiieHre 0TYETOB TOJIKHO MPOBOAUTHCS MOCIIE OKOHYAaHUS paboThl. /11 HOAroTOBKU
K 3alllUTe OTyeTa CJEAyeT IPOaHAIU3UPOBATh PE3YJbTaThl, COINOCTABUTh HX C W3BECTHBIMU
TEOPETUYECKMMHU TOJIOKEHUSMU WM CIPAaBOYHBIMH JJAHHBIMM, OOOOIIUTH pE3yiIbTaThl
MCCJIEIOBaHHUM B BUJIE BHIBOJIOB 110 paboTe, MOArOTOBUTH OTBETHI HA Bonpockl. [locie 3aBepiieHus
BBINOJIHEHUS Ta0OPAaTOPHBIX PA0OT MPOU3BOJUTCS UX 3aIINTA.

JlomyckaeTcsi MCHOJB30BaHUE pabouMx TeTpajeil, B KOTOPBIX 3aKOHCIIEKTHPOBAHBI
HauOoJsiee BaXKHbIE C TOYKU 3PEHUS KaXIOr0 M3 CTYJIEHTOB MOMEHTHI, BBIJCIICHHBIE MpHU
CaMOCTOSITENIbHOM MPOpadOTKe KaXKI0i U3 TeM.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTtepuaa.

WuauBuayanbHble KOHCYJIbTAIMM IO TPEAMETY SBISAIOTCS BAXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHs U YCTAHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJIy INpernojaBaTesieM W O00y4arollMMCA WHBAJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7 MaTepuajibHO-TEXHUYECKOE o0ecrevyeHue 1o JUCuunjinHe (MoayJio)

HaumMmeHnoBaHue crienmagbHBIX
MOMEIIEHU I

OCHAaIIEHHOCTD CITELHAIBHBIX
MOMEIIEHU

[TepeueHb AUIIEH3MOHHOTO
MPOTPAMMHOTO 00ECTICUCHUS

VyeOHble ayAUTOPUHM JUIA [POBEIEHUS
3aHATHI JEeKIIHOHHOTO THma (aya. 332¢)

Meoben: yuebHas mebenb

Texauueckne cpeacTBa 00ydeHUS:

OKpaH, IPOCKTOP, KOMIILIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIC ayAUTOPHH UL TPOBEICHHS
PYIIOBBIX u UHIUBUAYATbHBIX
KOHCYJIbTAllMi, TEKYILEro KOHTPOJS U
MIPOMEXYTOUHOU arTecraru (ayn. 334c,
332¢)

Meobenb: yuebHas meOeb

Texauueckue CpeacTBa 06y‘{CHI/IHZ

OKpaH, IPOCKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office
Comsol
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Vuebunie AyaAuTOpun Ijid HOPOBEACHUA

Meobernb: yuebHas MeOenb

Microsoft Windows;

naboparopusix  pabor. JlaGoparopus | Texuuueckue cpeacrsa odyuenus: | Microsoft Office
opranndeckoi xumun (aya. 334c, 332¢) | mepeHocHoe mynsTEMequiHOEe | Comsol
obopynoBaHue (HOYTOYK,
TIPOEKTOP)
VYuebHple ayguTopuu i KypcoBoro | Kypcomas paboTa He mpemycMOTpeHa yueOHBIM IUIAHOM
POCKTHPOBAHUSI (BBITIOTHEHUSE
KYpPCOBBIX paboT)
Jns  caMmocTosiTeNnbHOW — pabOThl  OOYy4YalOUIMXCS  HPEAYCMOTPEHBI  MOMELICHHS,

YKOMILIEKTOBAHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIlIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTu «HTepHeT» U oOecredeHrneM J0CTyNa B JJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

HaunmeHoBaHHEe TOMEIIEHUN 19
CaMOCTOSTENIEHON pabOTHI
oOyJaromuxcst

OcHalIeHHOCTD TIOMEILEHUH TS
CaMOCTOSTENFHON paObOTHI 00YJAIOITIXCS

[lepeueHb NHULIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHUS

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HaygHoii OMOIHOTEKN)

Meobenb: yuebHas mebOenb

KoMmmiekT crienanu3upoBaHHON MeOe:
KOMIBIOTEPHEIE CTOJIBI

ObopynoBaHne: KOMOBIOTEPHAS TEXHHUKA C
MOIKIIOYCHUEM K HH()OPMAIMOHHO-
KOMMYHHUKallMOHHOHN cetu «MHTEepHET» M
JOCTYIIOM B INEKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BATEIEHYO CPEIy
0o0pa3oBaTeNbHONM  OpraHu3aiu, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHHe, 00ECIECUYNBAIONICe TOCTYII
K CeTH WHTEpHET (MPOBOJHOE COCTMHCHUC
n  OecrmpoBOJHOE  COCIOWHEHHE IO
texuoaorun Wi-Fi)

Microsoft Windows;
Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOM
paboTtel obydatommxcs (aym.. 329c,
401¢)

Meobenp: yuebHas mebOenb

KommiekT cnennann3npoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

O6opyaoBaHue: KOMIBIOTEPHAsI TEXHUKA C
NOAKIIOUEHHEM K  WH(opMalnmoHHo-
KOMMYHMKAaIIMOHHON ceTu «MHTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BATEILHYIO CPEILy
o0pa3oBaTeNbHOW  OpraHM3alM,  BeO-
KaMmephl, KOMMYHHUKaIlHOHHOE
o0opyoBaHue, oOecreunBaroniee JOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COCIMHEHHWE  TI0
texuonorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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