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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCUUILIHHBI

Lenp y4eOHON AMCHUIUIMHBI COCTOMT B (OPMHUPOBAHUM Yy CTYJACHTOB 3HAHUH O
(byHAaMEHTaIbHBIX OCHOBaX MPOLIECCOB IIepeHoca B (PU3UKO-XUMHUUECKUX CUCTEMaxX, 00 UX CBSI3U
C DKOJIOTHEH, O COBpPEMEHHBIX METOJaX WX MaTeMAaTUYECKOIO OINMCAaHUs, HW3Y4YEHHE 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.

. O3HAaKOMHUTBCSI C MaTeMaTHYeCKUMH  METOJaMH, HCIIOJIIB3YEMBIMH  IIpU
MOJICIIMPOBAHUH SBJICHUN COPOLIMH U NepeHoca BOIU3M MeK(a3HBIX TPAHUL.
. [Toxy4nTh HaBBIKH SKCHEPUMEHTAIBHOTO MCCIICIOBAHUS SBICHUH Ha MEK(pa3zHbIX

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 (Momynu)" ydeOHoro miuaHa. B coorBercTBUM C¢ pabouuM ydeOHBIM
IUTAHOM JIMCLUIUIMHA n3ydaercs Ha 1 kypce. Busx npoMexxyTouHOM aTTecTalyu: SK3aMeH.

W3ydyeHne MaHHOM JUCUUIUIMHBI MPEALIECTBYET H3YYEHUIO TAKUX MAMCLHUILIIMH, Kak
«MareMaTH4ecKkoe MOJEIUPOBAHUE U ONTUMM3ALMS IPOIECCOB AJIEKTPOMACCOIIEpeHOca B
NEKTPOXUMHUYECKHX cucTeMax» U «MeMOpaHHbIE TEXHOJOIMH B PEIIEHHHM 3KOJOTMYECKUX
npoodsiem».

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JIbTATAMH 0CBOECHHS 00Pa30BaTeJIbHOI POrpaMMBbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Yy
00yJaronuXxCcs CIENYIONIUX KOMITETEHIIN

KOZ[ W HAUMCHOBAHUEC UHAMUKATOPA

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

OIIK-1 Crnoco0eH BBINOJHATH KOMIUIEKCHBbIE JKCIIEPUMEHTAIbHbIe W PpacyeTHO-TeOpeTHYeCKHe
HceIeI0BaHUsI B M30paHHON 00JaCTH XMMMHM WM CMEXKHBIX HayK ¢ MCIOJb30BAHHEM COBPeMEHHBIX
npudopoB, MPOrpaMMHOro odecnedyeHus 1 06a3 JaHHbIX NPo¢ecCHOHATBHOI0 HA3HAYEHMS

HOIIK-1.1. Nmeer cucremarndeckue | 3HaeT  Hamboyiee  aKTyaJbHBIE  HANpaBJICHHS  HCCIEIOBAHHH
TEOpEeTHYECKHEe U IPAKTHUYECKHE | COBPEMEHHOU TEOPETHYECKOW M IKCIIEPUMEHTAIbHON XUMHH, OCHOBBI
3HaHMS B M30paHHOW 00pacTW XWMHM | sIBICHMI Ha MeX(a3HBIX IPaHUIAX, X MATEMAaTHUECKOE OIHCAHUE
WIM CMEXHBIX HAayK, aHalu3upyeT | YMeeT aHalM3UpOBaTh BO3HHUKAIIME B TIPOIECCE HAYIHOTO
BO3HUKAIOIIME B IPOLIECCE HAYYHOIO | HMCCIENOBAaHUS TPOOIEMBI C TOYKH 3PEHUS COBPEMEHHBIX HAYYHBIX
UCCIIEIOBaHUS TIPOOJNEeMbl C TOYKU | TEOpHH, JenaTh 00OCHOBAHHBIE BBIBOJABI HA OCHOBE MH(OPMAIMH W3
3peHus COBPEMEHHBIX HayYHBIX | HayYHOW M y4eOHOH IUTEepaTyphl

TEOPHMH, OCMBICIMBAET M  JENAET | Brameer 3HAHMAMU B n30paHHON 00pacTH XMMHUU WA CMEXXHBIX HAyK,
00OCHOBaHHBIE BHIBOJIBI U3 HAYYHOW M | MaTeMAaTUYECKMMH METOJIAMH, HMCIOJIB3YEMBIMHU MIPHU MOJCIMPOBAHUU
y4eOHOH JTUTepaTyphl SIBIICHUH cOpOIIMY M mepeHoca BOIM3H MeK(Da3HBIX TPAHHUIL
NOIIK-1.2. Hcnonp3yer | 3HaeT CymECTBYIONINE METOINKH SKCIIEPHMEHTAIFHOTO UCCIIETOBAHUS
CYIIECTBYIOIME ©  pa3padaThIBaeT | SBJICHHWH HAa MeX(a3HBIX TPaHUIAX B MEMOPAHHBIX CHCTEMaX

HOBBIC ~ MCTOOMKH  MONYYCHHS 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 MaTeMaTU4YECKUe METObI, UCIIOJIB3YEMbIC TIPU MOJACITINPOBAHUN
SIBIICHUM Ha Me)K(i)a?,HI)IX TpaHulIax

VYMeeT HCHob30BaTh NpodeccroHanbHble 6a3bl JaHHBIX U PACUETHO-
TEOPETHYECKUE METOJAbl XUMHHU JUIS PEIIeHHs MPOPheCCUOHATBHBIX
3a7a4

Brageer HaBbIKaMu pabOTHI ¢ PO ECCHOHATHHEIME 0a3aMU TaHHBIX H
PacUeTHO-TEOPETUISCKUMH METOJaMH 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 CaMOCTOSITETIHHON paboTHI, OCHOBHBIE M Hamboee
aKTyaJIbHbIE HaIlpaBJICHUS HCCIEeI0BaHUI COBPEMEHHOI
TEOPETUYECKON U SKCIEPUMEHTAIBHOMN 3JIEKTPOXUMHUHI

YMeeT aHanM3MpOBaTh, MHTECPIPETUPOBATH M 0000IIATh PE3yIbTAaTHI
9KCHEPUMEHTAIBHBIX M PAacUETHO-TEOPETUYECKUX paboT, UCIONb3Ys
TEOPETHYECKHE OCHOBBl TPAJULIMOHHBIX U HOBBIX  pa3feloB
JIEKTPOXUMHH TP PELICHHH NPO(eCCHOHATBHBIX 3a1a4

Biageer Teopueil M HaBBIKAMU aHAJIU3a U UHTEPIIPETALIMY PE3YIILTATOB
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 IOMCKa Hay4yHOI MH(OpManuu B pedepaTuBHbIX Oazax
JIAHHBIX

Ymeer (opMynmupoBaTh 3aKIIOUEHHS M BBIBOJBI 110 pE3yJbTaTaM
aHaJIM3a JINTEPATYPHBIX JAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U
pacdeTHO-TeOpeTHYEeCKHX  paboT B 0o0JacTH  COBPEMEHHOM
TEOPETHUYECKOH M SKCIIEPUMEHTAIILHOH MICKTPOXUMHUH

Brnaneer HaBbIKaMH ITOKCKA U CHCTEMAaTH3AIMN HAYYHOH HH(pOpMaIuy,
paboTHI ¢ HAYYHBIMHU CTAThSIMU M JKypHAIaMH B pedepaTHBHBIX 0a3ax
JIAaHHBIX

Pe3ynbrarel 00ydeHHs O NHUCUUIUIMHE JOCTUTAIOTCA B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJIOB KOHTAaKTHOHM M CAaMOCTOSATEJIbHOM paboThl 00yUaroIINUXCsi B COOTBETCTBUU C YTBEPIKICHHBIM
yueOHBIM I1aHOM. HIMKAaTOPhI JOCTUKEHUS KOMIIETEHIIUI CYMTAIOTCS 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 OuHasi
1 cemecTp (uachl)

KoHnTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHsI JEKIIMOHHOTO TUTIA 16 16
JlaGopatopHble 3aHATHS 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 TOCOOMHH, TOATOTOBKA K JJAOOPATOPHBIM 3aHATHIM)
[ToaroToBKa K TEKyIIeMy KOHTPOIIIO 19 19
KoHTpoJb:




IToaroroBka K 9K3aMeHy 26,7 26,7

Oo0mast Tpy10eMKOCTh gac. 144 144
B TOM YHCJe KOHTaKTHas padora 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, H3y4aeMble B 1 cemectpe (ouHast popma oOydeHus)

KonnuectBo 9acos
. AynautopHast Breaynutop
Ne HammenoBanwme pazaenos (Tem) Beero aGora Hast paboTa
JI 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 CBEpXIPENEIbHOTO 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 — nekmum, [13 — mpakTuaeckue 3anatus / ceMuHapsl, JIP — mabopatopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyAeHTa.

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

dopma
Ne Hanveropanne Coneprkanue pasjena (TeMbl) TEKyILEero
paszzaena (TeMbl)
KOHTPOJIA
1 2 3 4
1 | Crpyxtypa Crpykrypa Mex(a3HbIX BHYTPEHHMX M BHemHHX rpanul | YO
MeK(ha3HbIX TPaHHMIL HOHOOOMEHHBIX MeMOpaH. J[BoitHO# snexTpuueckuii cimoit (J3C).
Mukpo-, Mme3o- u Makpomopsl. Ilonstne auddy3uoHHOTO
morpanugHoro  cmost  ([JIIC), mpwumHBI €ro  MOSBICHUS
(KOHIICHTpAMOHHAS TIOJIIPHU3aLHs) B AJNEKTPO- U OapoMeMOpaHHBIX
cucrtemax; KoHumenumun Hepucra wu  JleBnua, coBpeMeHHbIE
TIPEACTABIICHUS O XapaKTepe MepeHoca B IOrpaHMYHOM CJI0€ PacTBoOpa
2 Meronb! uccnenoanus | Umnenanc WOM. Teopetnueckue M NpakTUYecKue acnekTsl | YO
Me>K(a3HbIX TPAHHIL HccIe0BaHus THAPO(MIEHO-THAPOPOOHOTO OanaHca MOBEPXHOCTH
ITyTeM U3MEPEHUs] KOHTAKTHOTO yIJla CMauylBaHUsI
3 | MoxnenmmpoBanue MopenupoBanue JI9C u cenektuBHocTH mnepeHoca. Ilpumenenue | KP,
SIBIICHUI Ha | MEKPOTETEPOTeHHOM MOMETH. OpHoMmepHBIe HecTaruoHapHele | YO
Mexda3HOM rpaHuIe Mojenn 3JeKTpoan((Hy3HOHHOTO MepeHoca B 3-X CIIOWHO#M obmacTu
(MembOpana + naBa nauddy3uOHHBIX cios B pactBope). OOras
(dbopmynrpoBka. MojenupoBaHUe BOJBTAMIIEPHON XapaKTepUCTHKH
MOM u XpOHOIIOTEHIIOTpaMM
4 | MexaHU3MBI CaepxmpeenbHbIil IepeHoC B MeMOpaHHBIX cHcTemax, ocHOBHbIE | KP
CBEPXIIPENEIBHOIO MEXaHU3MBI
nepeHoca B

M€M6paHHLIX CHUCTEMaAX




2.3.2 3aHATHSA CEMHHAPCKOI0 THIA (MIPaKTHYeCcKHe / CeMUHAPCKHE 3aHATHS/
JabopaTopHblie padoThI)

JlaGoparopHbIe 3aHITHS

HaumenoBanue pasnena
(Tembr)

Temartuka 3aHsTHI/PabOT

dopMa TeKy1IEero
KOHTPOJIA

Crpykrypa Mex(a3HbIX
TpaHUI]

IIporpamma MGM: pacuer nmapamerpos J[OC, pacuer uucen
nepenoca noHos 8 UOM

BOHLTaMHepOMeTpI/Iﬂ, 3aBUCUMOCTb CYMMApHOIo TOKa OT
CKadKa noreHuuajia Ha MeM6paHe. HapunanLHaa
BOJIbTaMIIEPpOMETpPHA, 3aBUCUMOCTb MNAaplUAJIbHBIX TOKOB
MMPOTUBOMOHOB COJIM U HOPOAYKTOB JUCCOLMAIIMM BOABI OT
CKa4yKa IIOTCHIINaJa Ha M€M6paHe

JIP

MeToapl ucciaenoBaHusS
MeX(a3HBIX TpaHHUI]

IMporpamma «Vmnenmanc». Pemenne mnpsimoit m oOpaTHON
3a/ad: pacyer CIeKTpa MMIIEJaHca 0 3aJaHHOHW IIOTHOCTH
TOKa M W3BECTHBIX MapaMeTpax CHCTEMBI; pacyeT TOJIIHHBI
JIIC u3 3KCcIepUMEHTATIBHOTO CIIEKTPa UMIIEIaHCca

W3mepenue yriia cMmaunBanus Ha nopepxHoctu MOM

JIP

epeHoca B MeM6paHHbIX
CucTeéMax

IUIOTHOCTH TOKa M HM3BECTHBIX IapaMeTpax CHUCTEMBI; pacder
tommuuHel JI1C u3 sxcnepumenrtansHoi XI1

Nmnenanc NOM. [IpoBenenue
CBEPXIIPEICTHHBIX TIIOTHOCTSIX TOKA

U3MEpEeHuH pu

3 |MonemupoBaHue OcBoeHMe nakeTa MporpaMM AJis pelieHHs] HecTauuoHapHbIX |JIP
SBIICHUN Ha MeX(a3HOH |OMHOMEpHBIX 3amad 3MeKTPOoAU(PGY3UH IIEKTPOIHTA UYepes3
rpaHuLe MeMOpaHy

[Iporpamma «BonpTamnepomerpusi». Pemienwe npsmoil u
oOpaTHOW 3amad: pacdeT CKadka IMOTEHIMala 10 3aJaHHOU
IUIOTHOCTH TOKAa M HM3BECTHBIX MapaMeTpax CUCTEMBbI; pacdyeT
tonmuHbl AI1C u3 sxcnepuMenrtaibHoi BAX

4 |MexaHH3MBI [Iporpamma «XpoHonoTeHUUMOMETpUs». Pemenue npsmoil u|JIP
CBEPXIIPENETBHOTO oOpaTHOW 3amad: pacdeT CKayka IMOTEHIMala 10 3aJaHHOU

3amumra naboparopHoit padotsl (JIP), kouTposbhas padora (KP). Yerusrit onpoc (YO).

2.3.4 IlpumepHas TeMaTHKAa KypCOBBIX padoT
KypcoBbie paboThl HE IPEeTyCMOTPEHBI Y4EOHBIM IJIAHOM

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHUs VI CAMOCTOATEbHON padoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

Ilepeyenb yueOHO-MeTOAMYECKOT0 O0ecnieYeHUsl AUCHMILIMHBI 110
Ne Bux CPC BbINOJTHEHUI0 CAMOCTOSATEJIbHOH padoThl

1 2 3

1 |CamocrostenpHoe n3ydenue |Pomayrun B.U. ®usukoxumus noBepxHocTd. Jonronpynasiii: MaTEMIIEKT. —
pa3aenoB 2008.-24 ¢

2 |IloaroroBka JIOKJIaJOB, Meronuueckre yKa3aHus 110 OpraHU3aLK CaMOCTOSATEIBHOM PaOOTEHI.
pedeparos, npe3eHTaIui MeTtoanyeckue yKka3aHHUs K BBIITOJHEHHUIO Ta00PaTOPHBIX paboT.

3 |CamonoaroroBka MeTtoanyeckue yKa3aHHs 10 HAMHCAHHUIO pedepaTos.
(mpopaboTka u nosTOpeHne | Y TBEPKIEeHBI Kadenpoi pusnueckoit xumuu, nporokon Ne 17 or 11.05.2017 r
JICKIIMOHHOI'O MaTepuraja u Meronuyeckue yka3zaHUsI K  BBIIOJHEHHIO Ha60paT0pHBIX pa60T 110
yUEOHBIX TIOCOOHH, JMUCIUIUIAHE. Y TBEPXICHbI Kadeapoit pusnueckor Xxumun, mpoTokod Ne 10 ot
ITOJITOTOBKA K 13.03.2018 1.
1a00PAaTOPHBIM 3aHATUAM)  |METOAMYECKHE PEKOMEHIALMH K OPraHM3aluK ayIMTOPHON M BHEAYAUTOPHOM

4  |TloaroToBKa K TEKyIIEMY (camocTosTENBEHON) pabOTHI CTYJIEHTOB: MeToaudeckue ykasanus / coct. T.I1.
KOHTPOJIIO Cropoxenko, T.b. Ilounnok, A.B., becnamos, H.B. Jloza. — Kpacnonap:

Ky6anckuii roc. yu-1, 2018. 89 ¢
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Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OFPaHUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocraistores
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jlist L ¢ HapyLIEHUsAMHU CIlyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO alapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
0o0ydJaronuxcsi.

3 Oo0pa3oBaTejibHbIe TEXHOJIOTMH, NPHMEHsieMble NPH OCBOCHHHM IMCIUILIHHBI
(MmonxyJis)

B xome wu3yyeHus JHUCHMIUIMHBI IIPEAYCMOTPEHO HCIOJIB30BAHME  CIIEIYIOLIUX
00pa30oBaTeNbHBIX TEXHOJIOTUM: JIEKLIMH, JaOOpaTOpHbIC 3aHATUS, CaMOCTOsTEIbHas pabora
CTYJICHTOB.

KoMIIeTEeHTHOCTHBIN MOAXOJ B paMKax IPENnoJaBaHus IUCLMIUIMHBL pealu3yercs B
MCII0JIb30BaHUU NHTEPAKTUBHBIX TEXHOJIOIMH 1 aKTUBHBIX METO/10B (ITpo0sIeMHas JIeK1Ks, padoTa
B MaJIbIX IPYINIAax) B COYETAHUU C BHEAYJUTOPHOM paboToil.

WudopmanvoHHbIE  TEXHOJOTHH, MPHUMEHSEMBbIE TPH HW3YYCHHH JAUCIUTUIMHBL:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYINHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUILIUHBI
— I JIAL C OIPAHMYEHHBIMU BO3MOXKHOCTSMM 3JI0POBbSI IPELYyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C NCIIOJIb30BAHNUEM JIEKTPOHHOM IIOYTHI.

4  OueHouHble CcpeACTBA UIA TeKyWIero KOHTPOJSl  yCIeBaeMOCTH W
NPOMEKYTOYHOM aTTeCTAlNHU

OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS M OLEHKM 0oOpa3oBaTeIbHBIX
JOCTM)KEHUI 00ydarolMXcsi, OCBOMBLIMX MpoOrpamMMmy y4yeOHOM IUCHMIUIMHBI «SIBJeHHS Ha
MexX(pa3zHOU rpaHuLe».

OneHouHbIE CpPENCTBA BKIIFOYAIOT KOHTPOJIBHBIE MAaTEPHUAIIB] ISl IPOBEACHUS TEKYILIETO
KOHTpOJIsI B (pOpME YCTHOTO OMNpoca, OOCYX AEHHSI AMCKYCCHOHHBIX BOMNPOCOB, KOHTPOJBHBIX
paboT, 33124 ¥ MHAMBUAYAIbHBIX 3a/laHUI CTYJIEHTOB U MPOMEXYTOUHOU aTTecTaluu B Gopme
BOIIPOCOB K DK3aMEHY.



CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYIIell U MPOMEKYTOYHOH aTTecTallun

Kona u nammeHnoBanue

PesynbraTel 00y4ueHus

Haumenosanue OLICHOYHOT'O CPCACTBA

Brnageer HaBbikamMu PpaboOTHI C
po¢eCCHOHATBHBIMH OazaMu
JIaHHBIX H pacueTHo-
TEOPETHYCCKUMH METOJAMH IS

Ne VIHIIKATOpA (B cooTBeTcTBUH C 1. 1.4) Texymuit Hpomexyrottas
m/m | (B COOTBETCTBUH C II. 1.4) KOHTPOJIb aTTecTalus
NOIIK-1.1. Umeer | 3maer Hambonee axTyampHbBIe | YO Bompoc Ha 3k3aMeHe
CUCTEMATHYECKHE HaIpaBJICHUSL HCCIIETOBaHUN 1-4
TEOPETUUECKUE U | COBPEMEHHOH TEOpETUYECKOU H
MPaKTHYECKUE 3HAHWA B | SKCHEPUMEHTAILHOMN XMMUH,
n30paHHON o0pacTu | OCHOBBHI SIBJIEHUH Ha Mex(azHBIX
XMMHUHM WO CMEXKHBIX | FpaHMIAX, HX MaTeMaTH4ecKoe
HayK, aHAJIM3UPYET | ONHCaHHE
BO3HUKAIOIIUE B
npouecce Hay4HOro | YyMeer aHAIM3UPOBATh
HCCIIeOBAHUS PoOIeMpl | BOSHUKAIOIINE B nporecce
¢ TOUKH 3penus | HAYYHOTO HCCIIEOBAHMS
1 COBDEMEHHBIX ~HAy4HBIX | HPOONEMBI € TOUKH penui
TEOPHH, OCMBICIHBAeT ¥ | COBPEMCHHBIX HAyYHBIX TCOPHIA,
JeqaeT  0BOCHOBaHHBIE | A€NATh 0OOCHOBAHHbBIE BBIBOJbI Ha
BHIBOJB W3 HAYYHOH ¥ | OCHOBE MH(OPMAIMH W3 HAYYHOH
y4eOHOM JUTepaTyphl. ¥ y4eOHOI THTepaTyph!
Brnaneer 3HaHMAMU B M30paHHOMN
0o0pacTd XUMHH HJIH CMEXHBIX
HaykK, MaTeMaTHIeCKIMHU
METOJIaMH{, HCIIOJIB3yEMBIMH TpPHU
MOJICTTMPOBaHNHI SBJICHUH
copbumu ®W TepeHoca BONU3H
MesK(a3HbIX TPaHHIL]
HOIIK-1.2. Ucnone3yer | 3HaeT cyuiecTByooumue MeToquku | YO Bomnpoc Ha 3x3ameHe
CYIIECTBYIOMINE 1 SKCIIEPUMEHTAIEHOTO 5,11,12,16
pa3pabaTbIBaeT HOBBIC UCCIEJOBaHMsl  SIBICHMH  Ha
METOJUKH MOJTYUEHHS 1 MeK(pa3HbIX rpaHuIax B
XapaKTepu3alnuu MeMOpaHHBIX CUCTEMAX
BEIIIECTB U MaTEePUAIIOB
JUTSL PELICHHS 33124 B Ymeer HCII0JIb30BATh
M3GpaHHOI 0071acTH TEOpEeTHYECKHE OCHOBBI
XUMUK WM CMEKHEIX TPaAMIOHHBIX ¥ HOBBIX Pa3/IeNIOB
2 HAYK XUMHH JUISl 9KCIEPHUMEHTAIBHOTO
UCCIEJIOBaHMsl  SIBICHMH  Ha
MexpasHbIX rpaHuIax B
MEeMOpaHHBIX CHCTEMAxX
Bnaneer 6a30BBIMHU u
pa3pabaTbIBaET HOBBIE METOIMKHU
JUISL MaTeMaTH4YeCKOTO OMHCaHMs
SIBIICHUH Ha MesK(ha3HbIX
TpaHuIax
HOIIK-1.3. Hcnonssyer | 3Haer mareMmaruueckue metonsl, | YO, KP Bomnpoc Ha 3x3amene
COBPEMEHHOE UCTIONB3YEeMbIe npu 7-10
obopynoBaHue, MOJICTIMPOBaHNWN  SIBJICHMH  Ha
IIPOrpaMMHOE MesK(a3HbIX IpaHULAX
obecrieueHue,
npodeccroHambHbIe Oa3bI Ymeer HCII0JIb30BATD
JAHHBIX W pacuerHo- | IPOGECCHOHAIBHBIC Oa3bl JaHHBIX
3 TeOpeTHUeCKHe MeTombl | 1 pacdyeTHO-TeOpeTHYECKHE
XAMHH Ui pelueHusi | METOABl XHMHM JUIs  PCLICHHS
podeCCHOHANBHBIX npodeccHOHAIbHBIX 33124
3ajad.




pemeHuss  npoeCCHOHANBHBIX
3a1a4q
HOIIK-2.1. ITpoBoaut 3HaeT MPUHIIHITBI KP Bompoc Ha ’x3ameHe
KPUTHYECKHH aHAITN3 CaMOCTOSTENIEHON paboTHI, 6, 13-15
pe3ynbTaTOB OCHOBHEIC 1 Hanboiee
COOCTBEHHBIX aKTyalbHBIC HATIPABICHHS
3KCIIEPUMEHTAIbHBIX U HCCIIEI0OBaHUI COBPEMEHHOM
PacUETHO-TEOPETHICCKAX | TEOPETHICCKON 1
paboT, KOPPEKTHO UX IKCIEPUMECHTAIBHOMN
HHTEPIPETHPYET 3IIEKTPOXHUMHUHU
‘YMeer aHaIu3upoBarh,
HHTEPIPETHPOBATH U 0000IIaTh
Pe3yNIBTAThI SKCIICPUMEHTAIBHBIX
U PaCUYETHO-TEOPETHUCCKUX
paboT, HUCIONB3Ys TEOPETHICCKUE
OCHOBBI TPAJUIIMOHHBIX X HOBBIX
pa3aeIIoB NEKTPOXHUMHH PH
pelIeHn: NpodecCHOHAIBHBIX
3a1aq
Bnaneer Teopueil 1 HaBbIKaMHU
aHalnu3a U UHTEPIIPETalUun
pEe3yNBTATOB MPAKTHICCKOH U
TeopeTHIecKoil paboTHI B
4 00TacTH 3IEKTPOXUMHUH U B
podecCHOHANBHOM
JESTEIBHOCTH
3HaeT OCHOBBI IOUCKA HAYYHOU
HOIIK-2.2. nH(popManuu B pedepaTuBHBIX
DopmympyeT 6a3ax maHHBIX
3aKJIIOYCHUS U BbIBOJIbI
10 pe3y/IbTaTaM aHaNu3a | Vyeer (opMy/IHpOBATH
JIMTEPATYPHEIX TaHHBIX, 3aKIIIOYEHUS U BBIBOBI 110
COOCTBCHHBIX pe3ysbTaTaM aHaIHu3a
SKCICPUMCHTAIBHEIX U JIUTEPATYypPHBIX JaHHBIX,
PACUETHO-TEOPETHICCKUX | coGCTBEHHBIX
pabot B n3bparHOi 9KCIEPUMEHTAIILHBIX M PACUETHO-
001aCcTH XMMHH HITH TEOPETHYECKUX PabOT B 06JIaCTH
CMEKHBIX HAyK COBPEMEHHOU TEOPETUUECKOU U
3KCHEePUMEHTAIbHOU
3JIEKTPOXUMHUU
Biiageer HaBbIKaMU IIOUCKA U
CUCTEMATHU3aLU1 HaAy4HOI
nHpOpManuu, paboTkI ¢
Hay4YHBIMHU CTAaTbAMU U
KypHaJlaMu B peepaTHBHBIX
0a3ax JaHHBIX
Bonpocs! nu1s1 yeTHoro onpoca no teme «CTpykrypa MeskgasHbIX TPAHULD
1 CTpyKTypa BHEIIHUX MeX(a3HbIX IPaHUI] HOHOOOMEHHBIX MEMOpaH.
2 CtpyKTypa BHYTPEHHUX MeK(a3HbIX TPaHUI] HOHOOOMEHHBIX MEMOpaH.
3 JBoiiHo#t anexktpuyeckuit cnoit (IDC). Moaenu cTpoeHHs HBOWHOTO JNIEKTPHUYECKOTO
CTpOSI.
4 [Tonsartue o nuddysnonnom cnoe: cinoit Hepuera, nonHast TonmuHa 1 y3uoHHOTO CI1os,
TUJPOIMHAMUAYECKUI TOTPAHCIIOM.
5 Pacnpeznenenue nop MemOpaHsl 0 paanycaMm. MUKpoO-, Me30- 1 MaKpPOIIOPHI.
6 [IpyunHa W3MEHEHUs KOHIEHTPAIIMU DJIEKTPOJIMTA BO3JIE€ TPAHUIBI MEeMOpaHa/pacTBOP

Ipu MpOTCKAHUU TOKA, 'PaHUYHOC YCJIOBUC IIPHU MPOTCKAHHWU TOKa 4Y€pPC3 MeM6paHy N BBIBOJ
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BBIPAKECHUM U1 TPAHUYHON KOHLEHTPALUKU U IPEEIbHON INIOTHOCTH TOKA.

7 VYpasuenue [Iupca.

8 Tonkast crpykrypa aud@y3HoHHOro CiIOS NMPU NMPOTEKAHUH CBEPXIPEICTBHOTO TOKA:
pemienue ypaBHeHuid Hepucra-Ilnanka u [lyaccona.

BOl'lpOCbI AJIs1 YCTHOI'O OIIpoca 1mo TemMe «MeToabl HCCETOBAHUSA Me)l((l)al%HLIX rpaHnuam»

1 [TonydeHue CeKTPOB ANEKTPOXUMUYECKOTO UMIIEaHCA.

2 OcHOBHBIE TIApaMETPhI, MOJyYaeMbIE€ M3 CIIEKTPOB 3JIEKTPOXMMHUYECKOTO HMIIEaHCa:
NepeHarpsHkeHne Ha OUIONIIPHON rpaHule, MPOTEeKaHNEe XUMUYECKUX PEaKIuil.

3 KoopaunaTsl, B KOTOPBIX MOKHO M300pakaTh crieKTpbl D XU.

4 ArnmapatHoe oopMiIeHHE METO1A.

3) Nmnenanc BapOypra, umnenanc ['epurepa.

6 Pacrnipenenenne ckopocteil TeueHuUs KUIAKOCTH B KaHalle NMPHU HCIOJIb30BAHUU YCIOBUMN
NPUIMIIAHUS U TPOCKAIB3BIBAHUS KUIKOCTH Yy CTCHKH

7 I'uipopoOGHOCTH MOBEPXHOCTU U €€ B3aUMOCBS3b C (PM3MUECKUMHU BEIMYMHAMHU are3uei
Ha rpaHuIle pa3zesa U Kore3ueil Marepuana, yrioM CMauuBaHUsL.

8 Oco0eHHOCTH TEOPETHUECKOTO ONMUCAHUS U MPAKTUYECKOT0 U3MEpeHus THIpo(hoOHOCTH
reTEPOreHHOM MOBEPXHOCTH.

9 OcobenHocTu onpeneneHus ruApoGOOHOCTH MOBEPXHOCTH MEMOpaH.

IIpumep 3a1a4 119 KOHTPOJILHOI padoThl 10 TeMe «MoaenupoBaHue sIBJIEHUH Ha
MexGa3HOi rpaHnIe»

1.1 B mnockoMm KaHajie 3JIEKTPOAMAIM3aTOpa CKOPOCTh TEUeHWs pacTtBopa 1,6 cm/c,
paccrosinue mMexy memOpanamu 0,8 mm. Paccuntars najgeHue naBineHusi 1 00bEMHYIO CKOPOCTh
pactBopa B KaHaie mupuHoi 40 cM. [TocTponuTh KOHIIEHTPAMOHHBIA TPOQHIIH U HAUTH CTEIICHD
o0ecconuBaHus pacTBOpa B ceueHuH Ha paccTosiHUM 40 cM OT BXo/a B KaHail. Paccunrtats pacxoj
NEKTPOdHEPTUH, HEOoOX0oauMoi s momydenus 1 m° 06eccoleHHOH BOMBI, yuecThb BKIAMIBI,
MPUXOJASAIIUECS COOCTBEHHO HA 3JEKTPOJUANIN3 U Ha paboTy Hacoca. [IpuHATH, YTO OCHOBHBIM
KOMIIOHEHTOM pacTsopa sBisierca NaCl (D= 1,6 10-5 cm%/c, A = 10-2 cm?/c, co= 0,02 Momb/1);
Yrclia MepeHoca MPOTUBOMOHOB Yepe3 aHHOHO- U KATHOHOOOMEHHYI0 MeMOpaHbl puHsTH 0,95,
ki Hacoca 0,6. Pacxon anexkTposneprun B pacuere Ha |1 yac pabotsl anmapara (B Brxuac) paseH:

Ha O/1: AED=1U, rue I — cuna toka B A, a U — Hanpsi>keHHe Ha BceM anmnapare B B,
Ha mepekauky: Apomp= Ap W/mp, tie A p — manenne nasnenus B H/m%, W — obbemHas
CKOPOCTh B M>/4ac, a p — KII Hacoca.

1.2 OnpenenuTs MUHUMATBHYIO JUTMHY KaHalla 00€CCOIMBAHUS JIEKTPOIUAIN3ATOPA, HA
KOTOPOM JlocTUTaeTcs crenenb odecconuBanus 50 %, ecnu

. yucia nepenoca = 0,98;
. MexxMeMOpaHHoe paccrosiHue = 0,45 mm;
. CKOPOCTh T€UEHHUS pacTBopa 3,2 cM/c;

C‘II/ITaTB, YTO B PaCTBOPE UMCCTCS TOJIBKO HanHﬁ'XHOp.

1.3. Man s1eKTpoAuanu3Hblil anmapart, coaepxkaniuii 100 mapHbIX kamep.

MexmeMmOpanHoe paccrosiuue = 0,5 MM.

Jlnmuna kanana 60 cM.

Pa3mep memOpans! 60 Ha 40 cMm.

Onpenenuts TPOU3BOJUTENHLHOCTh amnmapara, MpU KOTOPOW CTeNeHb OO0ECCOIMBAHUS
nocturaercs paBHor 60 %. HyxHo HailiTH CKOpOCTh pabOTHI ammapara.

1.4 Tpebyercsi cIpOEKTUPOBATH AJIEKTPOAUATIU3HBIN anmapar, KOTOpbIii Obl 0OecreunBa
80% obecconMBaHus pacTBOpa XJIOpUIa HATPUSI.

Pa3mep membpan 60 na 40.

Paccrosiaue mexay memopanamu = 0,4 MM.
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AmnnapaTt JoJKeH HMETh IPOU3BOAMTEILHOCTh 2 M>/4ac.
Haiitu yncino napHsIx kKamep B amnmapare.

1.5 TpebyeTcst cipoeKTHPOBATH JIEKTPOAUATM3HBIN anmapar, KOTOpbIi Obl oOecrieunBa
80% obecconmBaHus pacTBOpa XJ1opuia HaTpus. 3BeCcTHO, UTO NMPU CKOPOCTH TEUSHUS HKUIKOCTH
2 cm/c Ha Kaxapix 10 cM JUIMHBI KaHalIa KOHIIEHTpalus yobiBaeT Ha 20%.

[Iupuna memOpan 40 cm.

Paccrosinne mexxny memOpanamu = 0,4 Mmm.

Arnmapar J0JKeH UMETh TPOU3BOIUTEIILHOCTD 2 M3/4ac.

Haiiti nnmuny kanana o6ecconuBaHus U YUCIIO MMAPHBIX KaMep B arnapare.

Bonpocs! 1151 KOHTPOJILHOM PadoThl 10 TeMe «MoaeanpoBanue siBjaIeHU Ha Mekda3HON

rpaHuIle»
1 Cytb MeToa BobTamiiepomerpun. Ero anmaparyproe odpopMieHue.

2 Yyactku, Ha0Jt01aeMble Ha BOJIbTAMIIEPHBIX XapaKTEPUCTHKAX.

3 OcHOBHBIE TMapaMeTpbl MEMOPAHHOW CHUCTEMBI, KOTOpPBIE MOXHO ONPEICIUTh U3

BOJIbTAMIIEPHON XapaKTEPUCTUKU: MPEAEIbHBIN TOK, IEPEX0]] B CBEPXIPEICIBHOE COCTOSHHUE.
CriocoOnl onpeiesieHrs IpeiebHOro TOKa.

Pexxumbl pa3BuUTHs JIEKTPOKOHBEKINH 110 PyOunmireiiny-3anpimany u Jyxuny-Muiyxk.
CyTtb MeTOa XpOHONIOTEHIIMOMETpUH. V3MepsieMble B HEM BEIMUUHBI.

IlepexonHoe BpeMsl Ha XpOHOIIOTEHLIMOTpaMMaXx.

VYpasuenue Canpa.

Ot yero 3aBUCUT (pOpPMa HAYAIBHOTO Y4acTKa XpOHOIIOTEHI[MOrpamMm?

©O© o0 ~NO O~

Bonpocsl 111 KOHTPOJIbHOM padoThI MO TeMe «CBepXInpeie/bHbI MepeHoc B MEMOPAHHBIX
CHCTEeMAaX, OCHOBHbIE MEXaHU3MbI»

1 CornpsixeHHasi KOHBEKIIUS: TPAaBUTALMOHHAS U AJIEKTPUUECKasl.

2 Mexanu3m 000X BUJIOB COIPS’KEHHON KOHBEKIIUU; YCIIOBUS, IPU KOTOPBIX peann3yercs

TOT WJIM WHOW BHJ KOHBEKIMHU (pOJIb 3HAYCHHI KOHIICHTPAIMM M CKOPOCTH BBIHY)KJICHHOTO

TEYEHHsI paCTBOPa, MEKMEMOPAHHOTO PACCTOSHUS, CBOICTB IIOBEPXHOCTH).

3 Kpurepuu I'pacroda, Panes u Puuapacona.

4 DNEeKTpOKMHETHYECKUE sIBJIeHUs. Y paBHeHHEe CMOIyXOBCKOTO.
5 DIEeKTPOOCMOC MEPBOTO U BTOPOTO POJIA.

6 MexaHU3MBbl JIEKTPOKOHBEKIIMY B MEMOPAHHBIX CUCTEMAX.

3aqTeH0'3K3aMeHaHHOHHLIe MaTepHuaJbl 1Js l'lpOMC)KyTO‘-lHOfI aTTeCTalluu

(3x3amen)
Bonpocel k 3x3ameny:
1 Crpykrypa Mex(a3HbIX BHYTPEHHHUX U BHEIIHUX TpaHHUI] MOHOOOMEHHBIX MeMOpaH.
JBoitHoit anektpudeckwii cioit (JI2C). Mukpo-, Me30- 1 MaKpOIIOPHI.
2 MonenupoBanue JI9C u cenekTUBHOCTH NepeHoca. [IpumMeHeHre MHUKpOreTeporeHHoOM
MOJIETIH.
3 [lonstue muddysuonnoro norpannydoro cinos (AIIC), nmpuumHbl ero mnosiBIeHUS B

JJIEKTPO- U OapoMeMOpaHHBIX cHcTeMax; KoHmeniuu HepHcra u JleBu4ya, COBpEMEHHBIC
NpPEJICTABIICHHUS O XapaKTepe MepeHoca B MOrPAaHUYHOM CJIOE PACTBOPA.

4 KoHuenTpannonHas noasipusanus B 3JeKTpoauannse. BeIBoJ ypaBHEHNS 171 IPEAETIBLHON
IJIOTHOCTH TOKA.

5 OnHOMEpHBIE HECTAllMOHAPHBIE MOJENH 3ekTpoauddysnonHoro mnepeHoca B 3-X
cioiHoM obnmacTu (MeMOpaHa + aBa 1udy3uoHHBIX ciios B pacTBope). O0iast popmMyaupoBKa.
6 MonenupoBanue BoapTaMIepHOil xapaktepuctuku HOM.

7 MopennpoBanue XpOHOIOTEHIIMOTPAMM.

8 Nmnenanc MOM. MogenupoBaHue ¢ UCTIOIb30BaHUEM (Ha30pOB.
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9 Nmnenanc MOM. MogenupoBaHue € HCIOJIB30BAHUEM MAaTEMaTHUYECKOI'O OMMCAHMSA
XPOHOIIOTEHIIMOMETPHH.
10 Nmnenanc MOM. DKBUBaJIEHTHBIE CXEMBI.

11 Teopernyeckne W NMPAKTUYECKUE ACHEKTHl MCCIIENOBAHMS TUAPOGHIBHO-THAPOHOOHOTO
OanaHca IOBEPXHOCTH ITyTEM U3MEPEHHUS] KOHTAKTHOTO yIila CMaYHBaHUS.

12 DJNEKTPOHHO-MUKPOCKOIIMYECKHE W CIIEKTPOMETPUYECKHE METOJABl  HMCCIICOBaHUS
MIOBEPXHOCTH.

13 CBepxImpeaenbHbIi IePEHOC B MEMOpPAHHBIX CUCTEMaX, OCHOBHBIC MEXaHU3MBI.

14 I'eneparus H+ u OH— nonoB u 3 pexT sx3anpranuu.

15 ['paBUTAalIMOHHAS KOHBEKIIHS U 3JICKTPOKOHBEKIIUSI.

16 Metoabl Monudukanun nosepxnoctd MOM s npuaaHus UM TpeOyeMBbIX CBOWCTB:

IMoAaBJICHNE I'CHEPAllM HOHOB H+mn OH_, YCUIICHUEC 3JICKTPOKOHBCKIINH.

IIpumep 3K3aMeHAIMOHHOTO OMJIeTA:
DeepajibHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE YUpesKIeHue BbIcIIero 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbIH YHUBEPCUTET)
Xumus
DNEeKTPOXUMUS
Kadenpa pusznueckoi xumun
Jducnunimnaa «SBjaeHus Ha MeK(PA3ZHBIX TPAaHULAX»
9K3aMeHAIMOHHBIN OmieT Ne 3
1. [onsarue muddyznonnoro norpanngaoro cios (AI1C), mpuauHbl €ero NosSBICHUS B
JMEeKTpo- U OapomMeMOpaHHBIX cHUcTeMax; KoHuenuuu HepHcra u JleBuua, coBpeMeHHbBIE
IIPEACTABIICHUS O XapaKTepe MEPEHOca B IOTPAHUYHOM CJIOE PACTBOPA.
2. I'enepanus H+ u OH— nonoB u 3 ekt sx3anpranuu.

3aBenyromnuii kageapoit .B. ®anuna

Kpurtepun oneHnBaHus pe3yJibTaTOB 00y4eHUs

Onenka Kpurepun onieHuBaHus 110 YK3aMEHY
OLICHKY «OTJIMYHO» 3aCIyKUBAE€T CTYJEHT, OCBOMBIINI 3HAHUS, YMEHUS,
KOMITIETEHIIMN U TEOPETHUECKUN MaTepuan 0e3 mpoOesioB; BhIMOIHUBIINN
Bhicokuii BCE 3aJaHUs, TMPEAYCMOTpPEHHbIE Y4YEOHBIM TUJIAHOM Ha BBICOKOM
YPOBEHb «5» KauCCTBCHHOM YPOBHC, HpaKTI/}"IeCKI/Ie HaBBbIKN HpO(l)eCCI/IOHaJ'II)HOFO
(oTHHO) MPUMEHEHHs] OCBOCHHBIX 3HaHHK chopmupoBanbl. CTyAeHT CBOOOIHO
BIIAJICET TEOPETUUECKHUM MaTepuajioM (3HAeT KaK OCHOBHBIE, TaK H
crenupuIecKkre CHHTETUYECKUE METObI, a TAK)KEe MEXaHU3Mbl OCHOBHBIX
peaxiuii) u cnoco0eH CaMOCTOSTEIbHO PEIINTh dK3aMEHAIIMOHHYIO 3a/1a4y
OLICHKY «XOPOIIO» 3acCiy’KHWBAET CTYAEHT, MNPAKTUYECKU TMOIHOCTHIO
OCBOUBIIHNHU 3HaHWA, YMCHUA, KOMIICTCHINU U TGOpeTI/I‘-ICCKI/II\/JI Marcpuall,
Cpennuii yuyeOHbIe 3a/JlaHHus HE OIIEHEHbl MaKCHMaJbHBIM YHCIOM OaiioB, B
YPOBEHE «» OCHOBHOM c(hOpMHUpOBaJl TMpakTUYecKue HaBbIKU. CTYIEHT XOpOLIO
(xopoIo) BIIJICET TEOPETUYECKHMM MAaTepUaloM, 3HaeT 0a30Bble CHHTETHUYECKUE
MCTOABI U UMECT MPCACTABJICHUEC O MEXaHNU3MaX OCHOBHBIX CUHTECTUYCCKHU
BaKHBIX PEaKIIUi, CIIOCOOCH CITPABUTHCS C IK3aMEHAIIMOHHOM 3a1aueii mpu

HE3HAYUTEJILHOW TTOMOIIIMA CO CTOPOHBI MTPEMO0/1aBaTeIIs
OICHKY «YAOBJIETBOPUTECJIBHO» 3aClIy)KUBACT CTYACHT, YaCTHYHO C
[Toporossiii npoOenaMy OCBOMBIIMIA 3HAHUS, YMEHHUS, KOMIIETEHITUN U TEOPETHUECKUN
YPOBEHB «3» Marepuai, MHOTHE Y4YeOHbIC 3aJaHus JUOO HE BBIMOJHUI, JUOO OHH
(YOOBNIETBOpUTE | OLIEHEHBI YHWCIOM OaioB ONM3KMM K MHUHUMAIBHOMY, HEKOTOpPHIE
JILHO) MpaKTUYECKHEe HaBBIKKU HE c@opmupoBaHbl. CTyaeHT 3HaeT 0a30BbIe
CUHTETHUYECKHE METOJBI, OJIHAKO TUIOXO pa30HpaeTcs B CHeNM(PHUUECKUX
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METOAAaX M MEXAHU3Max OCHOBHBIX PEaKLMi, C TPYAOM CIpPABISIETCS C
9K3aMEHAUMOHHOW 3aJa4yedl MpU CYIIECTBEHHOM IOMOLIM CO CTOPOHBI
MIpeno/iaBarelis

OILCHKY «HECYAOBJIETBOPUTEJIBHO0>» 3aCITYXUBACT CTYACHT, HC OCBOHUBIIHI
3HaHUA, YMCHHS, KOMICTCHIUHU U TeOpeTI/I‘leCKI/Iﬁ marepual, y‘IC6HBIC

MuHuMaNbHBIN
OBEHB «2» 3a/laHusl HE BBIMOJIHIII, MPAKTUYCCKUE HABBIKM HE C(HOPMHUPOBAHBEI.
(H};pI[OBJIeTBO " CtyneHT He CHocOOEH pelIUTh SK3aMEHAIMOHHYIO 3a/ady Jdaxe cC
yT CIIbHO) p MOMOIIIBIO MPEToAaBaTeNs U MJI0XO0 BIIAJCET TEOPETHUECKUM MaTepUaIoM

(HaOMIOMAFOTCSL  CYIIECTBEHHBIE OIIMOKH TPH OOCYXKIEHHUU 0a30BBIX
CUHTETUYECKUX METOJIOB)

Kpurtepun oneHuBaHus 3aHATHS ¢ pelieHHEM 3a/1a4

OneHka «omauuno» BBICTABISETCS, €CIU CTYJIEHT MMeEeT IIyOOKHe 3HaHHs y4eOHOro
Marepuaia 1o TeMe NPaKTUYEeCKOH paboThl, MOKA3bIBAa€T YCBOCHHE B3aMMOCBSI3M OCHOBHBIX
MOHSTHM, UCHOJIB3YEMBIX B pabOTe, CMOT OTBETUTh HA BCE YTOUHAIOIINE U JOIMOJHUTEIbHbIC
Bonpochl. CTyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO0 M IMPAKTUYECKOro MaTepuana Io
TeMe TPAaKTHUYECKON paloThI, ONMpenesseT B3aUMOCBSI3M MEXAY IOKa3aTelsiMH 3aJadu, AaéT
IPABWIbHBIM aJTOPUTM PpELICHUs], ONpPEIENsIeT MEXAUCUUILUIMHAPHBIE CBSI3U 10 YCJIOBHIO
3a/1aHusl.

OneHka «xopouio» BBICTABISETCS, €CIM CTYJIEHT MOKa3al 3HaHHE y4yeOHOro Marepuana,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTh MOYTH IIOJIHO HA BCE 33/IaHHbIE JOTOIHUTEIbHBIC
U YTOYHSIOIIME BOIPOChl. CTYIEHT JAEMOHCTPUPYET 3HAHUS TEOPETUUYECKOr0 U MPAKTUYECKOTO
MaTepuaia MO TeMe MpPaKTUYecKoil paldoThl, AOIMycKas HE3HAuYMTEIbHbIE HETOUYHOCTH MpHU
pelIeHUH 3aJa4, UMesl HEMOJHOE MOHMMaHUE MEXIUCLUILUIMHAPHBIX CBA3EH MPH MpaBUIbLHOM
BBIOOpE aIropuT™Ma pelieHus 3aJaHus.

OneHka «y0oe1emeopumenbHo) BbICTABIISETCS, €CIU CTYIEHT B 1I€JI0OM OCBOUJI MaTepHal
MPAKTUYECKON pabOThl, OTBETUII HE HAa BCE YTOUHSIOIINE U JOMOJHUTENbHBIE BOMPOCHl. CTyIEeHT
3aTPYIHSETCS C MPAaBUIBHOM OLCHKOM MNPENIOKEHHOW 3a/1add, JAAa€T HEMOJHBIA OTBET,
TpeOYIOUM HaBOAIIMX BOIPOCOB MpENoAaBareNs, BHIOOp aNropuTMa peLIeHUs 3a/lauu
BO3MOJKEH IIPH HABOJSIIMX BOIIPOCAX IPETOIABATEIS.

OueHka «Heyoog1emeopumenvHo» BBICTABISETCA CTYINEHTY, €CIM OH HMEET
CYILIECTBEHHbIE IPOOEbl B 3HAHHUSIX OCHOBHOTO Y4eOHOIo Marepuasa MpakTH4YeCKOW padoThl,
KOTOPBIN TOJHOCTBIO HE PACKPBUI COACPKAHUE BOIPOCOB, HE CMOT OTBETUTH HA YTOUHSIOLINE U
JIOTIOTHUTENbHBIE BONIPOChl. CTYy/IEHT 1aéT HEBEPHYIO OLIEHKY CUTYalllH, HETTPaBUIbHO BBIOUPAET
aJTOPUTM JICUCTBHIA.

Kpurepun onenuBanus pedeparon

OneHka «OTJIMYHO» — BBIIOJIHEHBI Bce TpeOOBaHMS K HAllMCAHUIO U 3amuTe pedeparta:
o0o3HaueHa npobsieMa M 00OOCHOBaHA €€ AaKTYaJbHOCTb, C/AETIAaH KPAaTKUIl aHaIM3 pPa3IUYHBIX
TOYEK 3PEHHS Ha paccMaTpUBaeMylo NMpoOJjeMy U JOTMYHO HM3JI0XKEeHa COOCTBEHHAs MO3ULIUA,
chopMyIHpPOBaHbl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEpXKaH OO0bEM, COOIO/IEHBI
TpeOOBaHUS K BHEUIHEMY OQOpPMIIEHMIO, JAaHbl IpPaBWIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.

OrneHka «Xopouo» — OCHOBHbIE TpeOOBaHMsI K pedepaTy U €ro 3aliuTe BHIIOIHEHbI, HO
IIPY ATOM JIOIYIIEHBI HEOUEThl. B 4acTHOCTH, NMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHaa;
OTCYTCTBYET JIOTUYECKasi MOCJeI0BaTEIbHOCTh B CYKIEHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YIYIEHHUs B 0)OpPMIIEHUH; Ha JIOTIOJHUTENIbHBIE BOIIPOCHI IPH 3aIUTE aHbl HETIOJIHBIE
OTBETHI.

O11eHKa «y10BJ1€TBOPHUTEIbHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUI
K pedepupoBaHuio. B dacTHOCTH, TemMa OCBelleHA JUIIb YAaCTHMYHO; JOMYLIEHbI (haKTUYECKue
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OMOKHN B coJiepaHUU pedepara WM MPU OTBETE HA JOMOJIHHUTENIbHBIE BOIPOCHI, BO BpeMs
3aIUATHI OTCYTCTBYET BBIBOJI.

OrneHka «HeyI0BJIETBOPHUTEIbHO» — TeMa pedepaTa HE pacKpbiTa, OOHAPYKHUBAETCS
CYILIECTBEHHOE HEMIOHUMAaHUE IPOOJIEMBI.

Kpurepun 1ud¢epeHunpoBaHHoi olleHKH pedpepaTa

Kpurepuu onenku MakcumasnbHast OlIeHKa B Oayuiax
JIOTMYHOCTD U3IIOKEHHSI
PackpeiTue Tembl
Vcnonp3oBanue mMupokord HHPOPMAITMOHHON Oa3bl
Hanmuune  coOCTBEHHBIX  BBIBOJOB, OOOOIIEHHUH,
KPUTUYECKOTO aHAJIN3a
Co0uro/ieHue MpaBwil IIUTHPOBAHMSI
[TpaBUIBHOCTH OOPMIICHHS
Uroro: 15
13-15 6annoB — OTIMYHO;
10-12 6annoB — xoporo;
8-9 6ayIoB - yJIOBJICTBOPHUTEIBHO;
0 6ayTOB — HEYIOBJICTBOPUTEIIBLHO.

PN W [ WWww

Kpurtepuu oneHnBanus npe3eHTaluu

O1cHKa «OMIUYHO» BBICTABIISCTCS CTYJICHTY, CCIIH:

- IPE3CHTAIUS COOTBETCTBYET TEME CAMOCTOATEIBHOMN paboTHI;

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

- chopMyIMpOBaHHAS TEMA SICHO M3JI0KEHA M CTPYKTYPHPOBAHA;

- HWCIONB30BaHbl rpadudeckue u3o0paxkeHus (dotorpaduu, KaAPTHHKA | T.II.),
COOTBETCTBYIOIIIE TEME;

- BBIJICP)KaH CTHJIb, [IBETOBAsi raMMa, UCIIOJIb30BaHa aHUMAIIUs, 3BYK; paboTa odopmiieHa
U TIPEIOCTABIICHA B YCTAHOBJICHHBIH CPOK.

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

- TIPE3CHTAIMsI COOTBETCTBYET TEME CaMOCTOSTENBHOW pabOThl; OOPMIICH THUTYIIBHBIN
CJIaiifl ¢ 3ar0JIOBKOM (TeMa, LIeJIH, TUIaH U T.I1.);

- chopMyIHpOBaHHAS TEMa SICHO M3JI0KEHA M CTPYKTYPHPOBAHA;

- HCIOJIb30BaHbl Trpaduueckue u3oOpaxkeHus (dororpapuu, KapTUHKM U T.IL.),
COOTBETCTBYIOIINE TEME;

- paboTta ohopMiIeHa U MTPeIOCTaBIEHA B YCTAHOBJIEHHBIN CPOK.

O1eHKa «Hey0061emeopumebHo» BHICTABISCTCS CTY/ICHTY, €CITH paboTa HE BHITIOITHEHA
WIN COJIEPKUT MaTepHall He IO BOMPOCY.

Bo Bcex ocTanmpHBIX CiTydasx paboTa OIIEHUBAETCS Ha «yJOBIETBOPHTEIHHOY.

Kpurepun oneHuBanus pe3yibTaTOB YCTHOIO OIIpOca

OneHka «omauuno» CTaBUTCS, €CIU CTYJEHT IOJIHO M3JlaraeT maTepuan (OTBedaeT Ha
BOIIPOC), J1aeT NPAaBWIIbHOE OIpeJesieHHe OCHOBHBIX MOHATUH; OOHApy>XUBaeT MOHUMAaHUE
MaTepuaia, MOXeT 00OCHOBaTb CBOM CYKIEHUS, NPUMEHUTh 3HAHUS Ha IPAKTHKE, MPUBECTU
HE00X0/IMMbIE IPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO M CAMOCTOSTENIbHO COCTABJICHHBIE; H3J1araeTr
MaTepual MocieI0BaTeIbHO U IPaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3bIKA.

OneHka «xopouwto» CTAaBUTCS, €CIOU CTYJIEHT JA€T OTBET, YAOBJIETBOPSIOLINII TEM K€
TpeOOBaHUSAM, UTO M JAJS OLIEHKH «OTJIWYHO», HO JOMyckaeT 1-2 omuOKH, KOTOpHIE caM ke
UCTIpaBIIAET, U 1—2 HejoueTa B MOCIEI0BATEIBLHOCTH U SI3bIKOBOM O(OPMIICHHH U3JIaraeMoro.

OueHka «yooenemeopumenbHo» CTaBUTCS, €CIU CTYACHT OOHapyKHMBaeT 3HAHUE U
IIOHMMAHHUE OCHOBHBIX IIOJIO’KEHUH TaHHOM TEMBI, HOT U3JIaraeT MaTepras HEMOIHO U JOITYCKaeT
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HETOYHOCTH B ONPEACTICHUU MOHATUH WK (POPMYTUPOBKE MTPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTeIbHO OOOCHOBATH CBOW CYXKJCHHS W MPHUBECTH CBOM IMPHUMEPHI; M3JIaraeT MaTepual
HETIOCJIE0BATEIbHO U JAOIYCKAET OMIUOKU B SI3bIKOBOM O(OPMIIEHUH U3J1araeMoro.

OueHka «Heyoos1emeopumenbHo» CTaBUTCS, €CIIM CTYAEHT OOHapy)KMBaeT HE3HAHUE
OoNbIIE YacTH COOTBETCTBYIOLIETO BOIPOCa, JOIMycKaeT omuOku B  (hopMyaupoBke
OIIpEJITICHNH M TPaBWJI, MCKAKAIOUIME WX CMBICH, OECHOPSIOYHO M HEYBEPCHHO H3JIaract
marepuai. OneHka «2» OTMEYaeT TaKUe HEJOCTaTKU B MOJTOTOBKE, KOTOpBIE SIBIISIOTCS
CEpPBhE3HBIM MPEISTCTBHEM K YCIICIIHOMY OBJIA/ICHHIO MOCICAYIOIIUM MaTEPHAIOM.

Kpurtepuu oneHuBaHus pe3yJibTATOB KOHTPOJIBHBIX padoT

KonTtposnbHas paboTa npoBOAUTCS B MUCbMEHHON (QopMme.

OneHka «OTJIMYHO» BBICTABIISCTCS, €CIU CTYICHT BBIMOJHWI PaboTy 0e3 OmuOOK U
HEJI0YEeTOB, JIOIYCTHII He O0Jiee OJHOrO HEJI0UeTa.

O1eHKa «XOPOII0», €CIIN CTYACHT BBINOJHWI paboTy MOJTHOCTHIO, HO JIOMYCTUJI B HEH HE
6osee ofHOM HErpyOoil OIIMOKY U OJTHOTO HeloueTa, Wil He 0oJiee IBYX HEJ0YETOB.

OneHka «y10BJIeTBOPHUTEIbHO», €CIIM CTYJCHT INPABWIBHO BBIOJHWI HE MEHEe
MOJIOBUHBI pabOThI WITU AOMYCTUIT HE OoJiee ABYX TpyObIX OMMOOK, WK He OoJiee 0JIHOM Tpy0oit
Y OJTHOHM HerpyOoil OIMOKH ¥ OJTHOTO HEA0YETa, HITH He 00Jiee IBYX-TPEeX HErpyObIX OMUOOK, M
OJIHOW HerpyOoi OIIMOKH M TpeX HEeJ0YeTOB, WIM MPH OTCYTCTBUU OIIMOOK, HO MPH HATUYUHU
YeThIpeX-TISTH HEA0UYETOB, TUI0XO0 3HAET TEKCT IPOU3BEACHUS, TOMyCKAeT UCKa)KeHUE (DaKTOB.

O1eHKa «Hey10BJIeTBOPHTEIbHO», €CIIU CTYJECHT JIOMYCTUI YHCIIO OIIMOOK U HEJOUETOB,
IIPEBOCXOIAIIIEE HOPMY, ITPH KOTOPOM MOXKET OBITh BBICTABJICHA OLIEHKA «3%», HITH €CITU TPABUIHHO
BBINOJIHUJI MEHEE MOJIOBUHBI PaOOTHI.

Kpurtepuu oneHnBanus J1aGopaTopHbIX padoT

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

«4» (XOpOI1IO0): BHIIOJIHEHBI BCE 33/1aHKsI Ta00OPaTOPHOM pabOTHI; CTYJJCHT OTBETUII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«3» (YIOBIETBOPUTEIHHO): BBIIOJHEHBI BCE 3aJaHusl J1labopaTopHOH paboOTHl C
3aMEYaHUSIMU; CTYIEHT OTBETHJI Ha BCE KOHTPOJBHBIE BOIIPOCHI C 3aMEUAHHSIMH.

«2» (He 3a4TeHO): CTYIEHT HE BBINOJHWI WM BBINOJHWI HENPaBUIbHO 3a/aHUS
71a00paTOPHOIl pabOTHI; CTYIEHT OTBETHII Ha KOHTPOJIBHBIE BOTIPOCHI C ONIMOKaMH MIJIA HE OTBETHIT
Ha KOHTPOJIbHBIE BOIIPOCHI.

OneHoOUHBIE CpeIcTBA Ui MHBAJIUIOB W JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3J10pOBbsI BBHIOUPAIOTCA C YUETOM UX MHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ip¥ He0OXOMMOCTH MHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BPEeMs /7S OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEICHUH TPOIIEYPHI OIICHUBAHUS PE3yIbTATOB O0yUEHHSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH JAJIs1 00YYaroIUXCs ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTATOB OO0YYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMHM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) TPEIyCMaTpUBAET IPEA0CTaBICHHUE
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

Jnist a1 ¢ HapyLIEeHUsIMU CiTyXa:
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— B mieuaTHoM opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

5 Ilepeuens yueOHOii TuTEpPaATYphl, HHGOPMANMOHHBIX PECYPCOB H TEXHOJIOTH i

5.1 YueOHas JuTeparTypa

1 Ponayrun B.U. ®usukoxumus nosepxHoctu. Jonronpynasiii: Uatemnexr. — 2008.
—24c.

2 Jlykomckuii 10.4., M'amOypr 10./[. ®u3nko-XxuMu4ecKue OCHOBBI 3JIEKTPOXUMUMU.

Honronpyansriit: Uatemekt. — 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., SfpocnaBues A.b.
ONEeKTpPOXUMHsSI HAHOKOMIIO3UTOB MaTajul — HOHooOMeHHMK. M.: Hayka. — 2013.
http://www.rfbr.ru/rffi/ru/books/o_1916771#1

5.2 Ilepuoguyeckasi JuTepaTrypa

1. Basel nanusix kommanuu «ct Beroy http://dlib.eastview.com

2. Onekrponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/
3. Kypnan «MemOpanbl U MEMOpaHHBIE TEXHOIOTHI

4. Kypnan «Dusnyeckas XUMHS»

5.3 HuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHble mNpodeccHoHATbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1 DBC «IOPAUT» https://urait.ru/

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

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

IIpodeccuonanbubie 6a3bl JAHHBIX:

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

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

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

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

5 [ToTHOTEKCTOBBIC apXUBBI ~ BEAYIIMX  3alaJHbIX HAyYHBIX JKYpPHAJIOB Ha
Poccwuiickoit miatpopme Hayunsix xxypHanoB HOMKOH http://archive.neicon.ru

6 HanuonaneHas snekTpoHHas OMOIMOTEKa (JOCTYN K DJIEKTPOHHOH Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrsenHoit ouodnunoreku (PI'B) https://rusneb.ru/

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

8 baza manapix CSD KemMOpHmKCKOTo MEHTpa KpUCTALIOTpaQHUUECKHX 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
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https://link.springer.com/
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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 "Jlekropuym TB" http://www.lektorium.tv/

17 YuuBepcuterckas uadopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopMmanuoHHble CIPABOYHbIE CHCTEMbI
Kouncyabstant Ilnwc - cnpaBouyHas mpaBoBasi cucTteMa (JAOCTYH MO JOKAJIbHOM CEeTH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcsl cB0GOAHOTO J0CTYNA:

1 Ku6epJlenunka http://cyberleninka.ru/;

2 AMepHKaHCKas maTeHTHas 0a3a gaHHbIx http://www.uspto.gov/patft/

3 MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBaHus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

4 denepanbublii mopran "Poccuiickoe oopazosanue” http://www.edu.ru/;

5 Wudopmanmonnas cucrema "EnmHoe OKHO JocTynma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas komnekius 1udpoBbix o0pa3oBarelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7 City»x0a TeMaTHYeCKHUX TOJIKOBBIX clioBaper http://www.glossary.ru/;

8 CnoBapu u sHIMKIONeauK http://dic.academic.ru/;

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

10 3akonompoekt "O6 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocs! U 0TBETHI

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

CoOcTBeHHBIC JJIeKTPOHHbIC oOOpa3oBaTe/ibHble M HMH(OPMAIMOHHbIEC Pecypchl

KyoI'Y:

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

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

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

4 baza y4ueOHBIX TMJIaHOB, YYEOHO-METOAMYECKUX KOMIUIEKCOB, MYyOJIUKAIMN U
koH(pepenmmii http://infoneeds.kubsu.ru/

5 bubnunoreka wuHOpManMOHHBIX  pecypcoB  Kadeapsl  MHGOPMALMOHHBIX
oOpazoBarenpHBIX TeXHOMOTHH http://mschool.kubsu.ru;

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

7 DneKkTpoHHbIe 00pa3oBaTeNbHbIE pecypchl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM H

TexHoJsioruil B oopazoBanuu Kyol'Y u nayuno-meroanueckoro xxyprana "[IIKOJIBHBIE T'ObI"
http://icdau.kubsu.ru/

6 MeToanyeckue yKazaHusi 1Jis1 00y4aloIUXCS 10 OCBOCHHIO TUCHMIIUHBI (MOYJIs)

VYcnemHoe OCBOEHHE AUCHUIUIMHBI IPEANOJIAraeT aKTUBHOE, TBOPYECKOE YYacTHE
CTY/ICHTA ITyTeM IUIaHOMEPHOMH, TOBCETHEBHOM pabOTHI.

OO61mue peKoOMEeH T

N3yuenne AUCIUTUIMHBI CIeAyeT HAaYMHATh C MpOopaboTKH pabouel mporpamMmsbl, 0co00e
BHUMaHUE, YAEISIs LENsIM U 3a7a4aM, CTPYKTYpe U COIEpKaHUIO Kypca.

HNmeetcs anekTpoHHas BEpCHS JEKIMN IO JaHHON JUCHUTUIMHE.

OcHoBHOI (opMmoii 00y4eHHsS CTYIEHTOB SBIISIETCS CaMOCTOsITeNbHas paboTa Haj
yueOHbIM MaTepuasoM. [Iporecc u3yueHuss IUCUUIUIMHBI “SIBIeHUs Ha MeX(a3HbIX rpaHunax’
COCTOUT U3 CIIEAYIOIUX JTaAIOB:
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http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

1. TlpopaboTka TEOpPETHYECKOTO MaTepuaiga IO PEKOMEHIOBAaHHOMY YYEOHUKY U
KOHCIIEKTaM JIEKIIUH, MpEeAOCTaBICHHBIX IpernojaBaTesieM B 3JEKTPOHHOM Bule. B cimyuae
HEJIOCTYIIHOCTH JAaHHOTO TocoOusi HEoOXOAMMO OOpaTHTbCS K CIHMCKY JIUTEPaTypHl,
MIPUBEJICHHOTO B paboyeii mporpaMme TUCIMUIUIMHGI “ SIBJIeHHs] Ha MeK(a3HbIX rpaHuIax .

2. BolnosiHEHUE CAaMOCTOSATEIBHBIX PadoT.

3. IloaroroBka U mpencTaBieHHE Mepes OJAHOKYPCHHUKAMH IMPE3CHTAlMil Ha 3a/aHHYIO
TEMY.

4. Cnaum 5K3aMeHa B YCTHOM WJIM MUCbMEHHOM popme (110 yCMOTPEHHIO MPEno1aBaTes).

C uenpro KOHTPOJIS U MOATOTOBKH CTYAEHTOB K M3YUEHHUIO HOBOM TEMBbI BHAUalle KaX10H1
MPAKTUYECKOTO 3aHATHA MpernojaBaTesieM MPOBOAUTCA WHIAMBUAYAIbHBIA WM (POHTATBHBIN
YCTHBI ONPOC IO BBIIOJHEHHBIM 3aJaHUsM IMpeapiayiield TeMbl. Kpurepun oOLEeHKH: —
MPAaBUJIBHOCTH OTBETA 110 COJEPKAHUIO 3a7jaHusl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OMHUOOK
IIPU OTBETE);

— MOJIHOTAa M TNyOMHA OTBeTa (YYUTHIBAETCS KOJMYECTBO YCBOCHHBIX (PAKTOB,
MOHSATUH U T.11.);

— CO3HATENBbHOCTh OTBETA (YYUTHIBACTCSA MOHMMAHKE U3JIaraeMOro MaTepuana);

— JIOTUKA W3JI0O)KEHUs Marepuana (y4UTHIBAETCSI yYMEHUE CTPOUTH IIEJIOCTHBIMH,
nocIe0BaTENbHBIN paccka3, PAMOTHO MOJIb30BAThCA CHEUAIBHON TEPMUHOIOTHEH);

— PalMOHAIbHOCTh UCIIOJB30BaHHBIX IPUEMOB U CIIOCOOOB PEIIEHUS [TOCTaBICHHON
yueOHoI 3a1auu (YUYUTHIBAETCSl YMEHHE HCTIOIb30BaTh Hanbosiee nporpeccuBHble U 3G (HEeKTUBHBIC
CIIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh M J(PPEKTUBHOCTh HCIOJIB30BAHHUS HATJSAHBIX MOCOOUN U
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCSI FPAMOTHO U C TIOJIb301 IPUMEHAThH HAIJISTHOCTD
U ICMOHCTPALMOHHBIN OIBIT IPH YCTHOM OTBETE);

— KCII0JIb30BaHUE JTOTIOJHUTEIBLHOTO MaTepraiia (00s13aTeIbHOE YCIOBHE);,

— paIMOHATIbHOCTh HMCIOJB30BAaHUS BPEMEHH, OTBEJCHHOIO Ha 3ajaHue (He
0JI0OpsIeTCsl 3aTSAHYTOCTH BBIMIOJHEHHS 33JaHUS, YCTHOTO OTBETa BO BPEMEHH, C YYETOM
WHAUBHUAYaIbHBIX OCOOCHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIli OTBET CTyJEHTa AOJDKEH NPEJICTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
[OCJIEeI0BAaTEIbHOE COOOIIEHHE Ha 3a/laHHYI0 TeMy, IOKa3blBaThb €ro yMEHHE IPHUMEHSTh
ornpezeNeHus, MpaBuja B KOHKPETHBIX CIIydasix.

Pedepar mpencraBnser cobOl KpaTkoe H3JIOXKEHHME COJEp)KaHHs HayYHBIX TpPYAOB,
JUTEpaTyphl O ONpeesieHHON HayuHoil TeMe. O0bem pedepara moxeT nocturats 20-30 c1p.;
BpeMs, OTBOJAMMOE Ha €ro IHOJATrOTOBKY — OT 2 Heaenb a0 Mecsaua. lloaroroBka pedepara
MOAPa3yMEBAET CaMOCTOSATEILHOE M3YUYEHHE CTYJACHTOM HecKoJdpkux (He wmeHee 10)
JUTEPATypHBIX UCTOYHUKOB (MOHOTpaduii, HAy4HbIX cTaTei W T.A.) 1O ONpeAeIEHHON Teme, He
paccmaTpuBaeMoil o IpoOHO Ha JIEKIIMH, CHCTEMAaTH3aLMI0 MaTepHralla U KpaTKOe €ro U3J10KEHHE.
Ilens Hamucanus pedepaTta — NPUBUTHE CTYACHTY HABBIKOB KpAaTKOrO0 M JIAKOHUYHOTO
MPEACTABICHUS COOpPaHHBIX MaTepHaioB M (PAKTOB B COOTBETCTBHU C TPEOOBAHUSIMHU,
IpEeIbBISAEMBIMU K HAYUYHBIM OTYETaM, 0030paM U CTaThsM.

Pabota nomkHa cOCTOSAT U3 CIEAYIOIINX YacTeil:

- BBEJICHUE,

- OCHOBHAsI 4YacTh (MOKET BKJIIOUaTh 2—4 IJ1aBbl)

- 3aKJII0YECHHUE,

- CIIMCOK UCIOJIb30BaHHBIX UICTOYHHUKOB,

- IPUJIOKEHHUSL.

Bo BBeneHHH OOOCHOBBIBa€TCA AaKTyaJbHOCTb BBIODAaHHOM TEMbI JJI HCCIEIO0BaHUSA,
XapaKTepU3yeTCsl €€ HaydyHOe M IPaKTUYECKOE 3HAYEHUE IS Pa3BUTHS COBPEMEHHOIO
MIPOU3BOJICTBA, (POPMHUPYIOTCS LIETH U 3aJa4d KOHTPOJIbHOM paboOThbl, Oompesensercs OOBEeKT,
OpeMeT W METOAbl MCCIIEJOBAaHUS, HCTOUYHUKM HH(DOpPMAIMM JUIsl BBINOJIHEHUS DPaOOTHI
[TpumepHBIif 00beM BBeEHUS — 1-2 cTpaHUIIbl MAIIMHOIMCHOTO TEKCTA.
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OcHoBHast yacTb paOOThI BHITIOJIHIETCS HA OCHOBE U3YUEHHS UMEIOIIECHCSl OTEUeCTBEHHOM
U 3apyOe)KHOM HAyYHOHM W CHEIHAIBHOW SKOHOMHUYECKOW JIUTEpaTyphl IO HCCIeAyeMOi
npo0iieMe, 3aKOHOJATENIbHBIX M HOPMAaTHBHBIX MarepuanoB. OCHOBHOE BHHUMaHUE B TIJaBE
JOJKHO OBITh YAENIEHO KPUTHUYECKOMY 0030py CYLIECTBYIOIIMX TOYEK 3PEHHSI MO IMpeIMEeTy
UCCIIeIOBaHUsT M OOOCHOBAaHHOHM apryMeHTalnuu COOCTBEHHOM MO3MIMU M B3IJIAZO0B aBTOpPA
paboThl Ha pemieHue npodsieMbl. TeopeTHueckue MOJIOKEHUs, CHOPMYIUPOBAHHBIE B TIJIaBE,
JIOJIKHBI CTaTh UCXOHOW HAay4yHOU 0a30i /17151 BBIIOJIHEHUS IOCIEAYIOLIUX IJ1aB pabOThI.

Jliia moarotoBku pedepara JOHKHBI UCIOIb30BaTHCS TOIBKO ClIeUaIbHbIE peJeBaHTHBIC
uctounuku. Kpome pedeparoB, TeMaTnka KOTOPBIX CBsI3aHA C TUHAMUKON KaKUX-TTHOO SIBJICHUN
3a MHOTHE TO/bl, TM00 UCTOPUUECKOTO Pa3BUTHS HayUHBIX B3IUIAJIOB HA KaKyl0-IMOO mpodiemy,
cJeayeT UCIOoJIb30BaTh UCTOUHUKY 32 repuoj He 6oiee 10 mer.

[TpumepHsIii 00beM — 15-20 cTpaHUIl MAITUHOITUCHOTO TEKCTA.

B 3akitoueHnu OTpakaroTCsi OCHOBHBIE PE3YJIbTaThl BHIIOJHEHHOM paboThl, BasKHEHIINE
BBIBO/IbI, 1 PEKOMEH 1AM, U MIPEAJIOKEHUS 110 UX MPAKTUUYECKOMY UCTIOIb30BaHuI0. [IpumepHbIit
00BEeM 3aKITIOYCHHUS — 2—3 CTPaHUIIBl MAITMHOIMCHOTO TEKCTA.

B npunoxxeHusix moMemaloTcs MO0 HEOOXOAWMOCTH WILTIOCTPUPOBAHHBIE MaTepHAIbl,
UMEIOIME BCIIOMOTaTENIbHOE 3HAa4YeHHWE (TaONMIIBI, CXEMBI, AMarpaMMbl H T.IL.), a TaKKke
MaTepuaibl MO HCIOJIb30BAaHUIO PE3YJIbTaTOB MCCIEAOBAHUN C IMOMOIIBI0 BBIUUCIUTEIHLHOU
TEXHHUKH (QJITOPUTMBI U IIPOTrPAMMBbI PaCYETOB U PELICHUS] KOHKPETHBIX 33Ja4 U T.J1.).

3amanue o MOAroToOBKE pedepara CTYJEHTOM BBhIIACTCS IPEnogaBaTesieM HHINBUTyalbHO,
HO TaK)X€ MOYET OBITh HHUIUMPOBAHO CAMUM CTYJICHTOM.

[Ipe3enTanuu Ha 33JaHHYIO TEMY BBINIOJIHAIOTCS B iporpamme Power Point. Ona pomkHa
COCTOATh W3 5-8 cHaiiloB M  CcoOJAepXaTb OCHOBHBIC OIpeneleHus, (akTudeckuid
WJLTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIBI U CIIMCOK UCIOIb30BAHHBIX HCTOYHUKOB.

Marepuan s cooOIIeHus HEoOXOAWMO HCKaTh B KHHUTAX, JKypHaJIaX W HMHTEPHET-
MCTOYHUKAX, OMYOJIIMKOBAHHBIX B MOCIEAHME 3 roja.

Jloxnaa, COmpoBOXKAAIONINHN TPE3EHTAIMHU, JOJKEH 3aHUMATh 7-10 MUHYT.

N poknman, W mpe3eHTaMM MPEIBapUTENbHO MPUCHIIAIOTCS MPENoJaBaTeIio 1o
AJIEKTPOHHOM ITOYTE HA IIPOBEPKY.

CamocrosTenbHble paObOThl BBIMOIHSAIOTCS KAXKAbIM CTYIEHTOM Ha OTIENbHBIX JIMCTKAX.
He nomyckaercss ucmnonbp3oBaHuE JIOOBIX CpPEACTB KOMMYHHUKaUUU (HOYTOYKH, MOOWJIbHBIE
Tesie(hOHbI C BBIXOJIOM B HUHTEPHET U TIp.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, NOATPYMIbl HIN
WHIVBUAYaJIbHO. Bce BBIYMCIIEHUS JKENAaTeIbHO MPOBOAWUTH BO Bpems 3aHaTtus. llpum
HEJ0CTATOYHOM KOJIMYECTBE BPEMEHU UX MOXKHO BBIMOIHATH B YAaChl CAMOCTOSITENIbHOM pabOTHI €
00s13aTeNIbHBIM MPEACTaBICHUEM PE3YyIbTaTOB MPENOIaBaTEI0 Ha MOCIEAYIOIINX 3aHATUAX WIN
KOHCYJIbTaIIHSIX.

OdopmiieHre 0TYETOB TOJIKHO MPOBOJAUTHCS MOCJIE OKOHYAaHUS paboThl. /1 HOArOTOBKU
K 3allliTe OTyYeTa ClieyeT MPOaHAIU3UPOBATh PE3YyJbTaThl, CONMOCTABUTh HX C W3BECTHBIMU
TEOPETUYECKMMHU TOJOKEHUSMH WIM CIPAaBOYHBIMH JAHHBIMM, OOOOIIUTH pE3yiIbTaThl
MCCJIEIOBaHUM B BUJIE BHIBOJIOB 110 paboTe, MOArOTOBUTH OTBETHI HA Bonpockl. [locie 3aBepuieHus
BBINOJIHEHUS TA0OPAaTOPHBIX PA0OT MPOU3BOJUTCS UX 3aIINTA.

JlomyckaeTcsi MCHOJB30BaHUE pabouMx TeTpajeil, B KOTOPBHIX 3aKOHCIIEKTHPOBAHbBI
HanOoJsiee BaXKHBIE C TOYKH 3PEHUS KaXIOr0 M3 CTYIEHTOB MOMEHTHI, BBIJCICHHBIE MpHU
CaMOCTOSITENIbHOM MPOpabOTKe KaXK10M U3 TeM.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl 0OJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas palOoTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WuauBuayanbHble KOHCYJIbTAlMM IO TPEIMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJIy TpernojaBaTeieM W O00yJarollMMCS WHBAJIWJIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBbS.
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7 MaTtepuajibHO-TeXHUYeCKOe o0ecrnevyeHune o TUCHUIINHE (MOIYJII0)

HaunmMeHoBanue crienyanbHbBIX
IMOMEIICHUH

OCHAIIEHHOCTH CITELMAIbHBIX
MOMEIEHU

ITepeuenb TMIIEH3MOHHOTO
MIPOTPAMMHOTO 0OecTIeueHHs

VYueOHble aymIuTOpUH ISl TPOBEICHUS
3aHATHH JIEKIIHOHHOTO THma (aya. 332¢)

Meobenb: yaebHas mebenb
TexHUYECKHE CpecTBa O0YUCHUS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

TPYIIOBBIX u

332¢)

VY4eOHbIE ayqUTOPUH MJIS IPOBEICHUS
WHIMBUIYAIBHBIX
KOHCYJIbTAIlMH, TEKYIIero KOHTPOJS W
IIPOMEKYTOUHOH aTTecTanuu (ayn. 334c,

Meobenb: yuebHas mebOenb
TexHUYECKHE CpeCcTBa O0YUCHUS:
9KpaH, IPOEKTOP, KOMIIbIOTEP

Microsoft Windows;
Microsoft Office
Comsol

Vuebunie AyIUTOpUN IJId HOPOBECACHUA

Meobernb: yuebHas MeOenb

Microsoft Windows;

naboparopusix  pabotr. Jlabopartopust | Texuuueckue cpeactsa obydenus: | Microsoft Office
opranuueckor xumuu (aya. 334c, 332¢) | mepeHocHoe myneTEMeauitHOEe | Comsol
o0opyIoBaHUe (HOYTOYK,
TIPOEKTOP)
VYuebHple aymguTopuu i KypcoBoro | Kypcomas paboTa He mpemrycMOTpeHa yueOHBIM IUIAHOM
MPOSKTUPOBAHHUS (BBITOTTHEHUS
KYpPCOBBIX paboT)
Jnst  camocTosTeNnbHOW — pabOThl  OOYyYalOUIMXCS  MPEAYCMOTPEHBI  IMOMELICHHS,

YKOMILIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOeIbl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOJKITIOUYCHUS K ceTu «HTepHeT» U 00ecredeHreM JO0CTya B JJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaumenoBanue nomeeHun ais
CaMOCTOSATENIbHON pabOTHI
o0yJaromuxcst

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSTENbHOM PabOThl 00yYalONINXCs

[lepeueHb TMIIEH3MOHHOTO
MIPOrpPaMMHOT0 00eCTieUeHus

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboTHI 00yJaromuxcs (IUTaTbHBIN
3an HaygHoii OMOIHOTEKN)

Meobenb: yuebHas Mebenb

KoMIutekT crienuain3upoBaHHOW MeOeru:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHON cetu «UHTepHeT» U
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BATEILHYIO CPEILy
oOpa3oBaTenpHON  OpraHW3aluu, BeO-
KaM€phbl, KOMMYHUKAITUOHHOC
obopymoBaHue, obecreyuBaroniee J0CTYI
K CeTH MHTEpHET (MPOBOJHOE COEJMHEHHE
u  OecrmpoBOAHOE  COCMUHEHHE  TI0
texuoorun Wi-Fi)

Microsoft Windows;
Microsoft Office

TTomeuieHue a1t caMOCTOSATEIHLHOM
paboTtel obydatommxcs (ayn.. 329c¢,
401c¢)

Meobenb: yuebHas mebenb

KoMIutekT crienuain3upoBaHHOW MeOeru:
KOMITBIOTEPHBIE CTOJIBI

OobopyoBaHKe: KOMIBIOTEPHAsI TEXHUKA C
MOJKIIOYEHHEM K WHGOPMAIMOHHO-
KOMMYHMKAaIIMOHHON ceTu «/HTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BaTEILHYIO CPEILy
oOpa3oBaTenbHON  OpraHu3anuu, BeO-
KaMEphI, KOMMYHUKAITMOHHOC
o0opyIoBaHUe, 00ECIEeUYUBAIONICE TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COEIUHEHHE  TI0
texuogorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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