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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Co3manne 1ETOCTHOTO TMPEACTABICHUS O COBPEMEHHBIX MEMOpPAHHBIX TEXHOJIOTHSIX
3ammuThl OMoc(ephl OT TEXHOTCHHBIX BO3JICHCTBUN M BO3MOXKHBIX Cepax uX MPUMEHEHHUS.

1.2 3agaun AMCHUILIMHEI

— TMOKa3aTh HCTOPUIO PAa3BUTHS H KIACCHPUKAIUIO MEMOpPAaHHBIX TEXHOJOTUH W
YCTPOWCTB, UCIIOIB3YEMBIX JIJII MOHUTOPUHTA aHTPOIIOIEHHOTO BO3JIEHCTBUS HA OKPYXKAIOILYIO
Cpelly U B CUCTEMaX 3allUThl CPEIbl OOMTAHNUS,

— MPOJEMOHCTPUPOBATh HAMOOJIeEe THUIUYHBIC KOHCTPYKIIMOHHBIC PEIICHHUS yCTPOMHCTB,
arnrapaToB U YCTAaHOBOK, NMPUMEHSEMBIX B CHCTEMaX KOHTPOJSL 3arpsi3HSIONIMX BEIIECTB U
COBPEMEHHBIX CPEICTBAX 3aIUTHI U PeabMIIMTAIIMNA OKPY>KAFOIICH CPEIbI;

— O3HAaKOMHUTh C HOBBIMH HalpaBICHUSMU JPY>KECTBEHHBIX OKpY’KaIoIIel cpese
MIPOM3BOJICTBEHHBIX TEXHOJIOTHIA;

— MPOaHATM3UPOBATH IOCTOMHCTBA U HEAOCTATKA MEMOPAHHBIX CHCTEM 3aIIUTHI CPEIIbI
0OHMTaHMS U YETIOBEKA C TOUKH 3PCHHS PECYpCOCOSPEIKEHUS U IKOJIOTUUECKON I1EIeCO00pa3HOCTH.

1.3 MecTto aucuMiuinHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuiuinHa «MeMOpaHHbIE TEXHOJOTMM 3aIUThl YEIOBEKAa U OKPYXKAroIeH CpelbD»
OTHOCUTCSI K o0si3aTenbHOM dyactu bnoka 1. Jucummiamuel (Monynu) ydyeOHoro IuiaHa. B
COOTBETCTBUU € pabOYMM y4eOHBIM IIAHOM JUCLUILIMHA H3ydaeTcs Ha 1 Kypce 1o ouHol dopme
oOyueHust. Bug nmpomexxyTo4yHO# aTTecTalum: SK3aMeH.

W3ydeHuto UCHUIIMHBI IPEIECTBYET U3yUSHHIO TAKUX TUCLUIUIMH, KaK «AKTyallbHbIe
3ajjaun  TexHoc(epHoll Oe3omacHocTH», «MoHUTOPUHT Oe3onmacHocTH», «CoBpeMeHHOe
000py0BaHNE U METOJUKU HCIBITAHUM COOPYKEHUI OYMCTKU CTOYHBIX Boay». [locienyromue
JUCHUTUTMHBL: «JKOHOMHKAa ¥ MEHEIKMEHT 0e30MacHOCTH», «YCTOHYMBOCTh OOBEKTOB
TeXHOChEPHI».

1.4 Ilepeyenb MIaHMPYeMbIX Pe3yJbTATOB O0OY4YeHHUSs] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00pPa30BaTEJIbHON MPOrpaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yYaromuxcst CIeYIOIUX KOMIETEHIIHNA:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PeSyJ’ILTaTBI O6y‘IGHI/I$I 10 JTUCIHUITITIMHE
KOMIICTCHIINH

MK-2 CnocodoHocTh OonmpeaeJsiTb MoAXoAbl I/ 3alUTbI 0prmammeifl Cpeabl U OEHUBATH AOCTYIIHOCTDL
MPUPOI0OXPAHHBIX TEXHOJOTMH AJ1s OpraHusanvu

UIIK-2.1. leMoHCTpUpYET 3HAHUS B ONIPEeNCHIH | 3HaeT M ONpeAesseT MOIXOABI AN 3aIIUTHl OKpY’KaroIien
COBPEMEHHBIX IIOAXOJ0B 3aIUTHl OKPY)KAIOMIEH | Cpeapl W OLEHKH JOCTYHHOCTH  NPHPOJOOXPAHHBIX
Cpezbl ¥ OLICHKH JIOCTYIHOCTH NMPUPOJIOOXPAHHBIX | TEXHOJIOTHMH JUIi OpPTaHHW3alliM, COBPEMEHHBIC TEHACHIMH
TEXHOJIOTUI pa3BUTHSL TEXHUKH M TEXHOJOTHMH B 00JIaCTH MEeMOpaHHBIX
TEXHOJIOTHH, CYIIECTBYIONIHE HH()OPMAMOHHbIE CUCTEMbI U
TEXHOJIOTHM 3allUThl Cpelbl OOMTaHMS, KIACCH(PUKAIHIIO
MEMOpaHHBIX TEXHOJOTHH; JOCTOMHCTBA M HEIOCTaTKH
MeMOpPaHHBIX CUCTEM 3aIIUTHI

YMeer NpoBOOUTh MOMCK W HCIOJNb30BaTh MNOIXOJBI JJIS
3alIUTHl  OKPYXAaloled Cpelbl U OLEHKH JOCTYNHOCTb
TIPUPOI00XPAHHBIX TEXHOJIOTHUH It OpraHu3aluu,
WHTETPUPOBATh TEOPETHUECKHUE 3HAHUS C IPAKTUKOU
00y4YeHHs; UHTEPIIPETHPOBATH U aHAIM3UPOBATH MMOJTYICHHBIE
pE3YNIbTATHI

Bnageer moaxomamu, cmocobaMu W TpUeMaMu IS 3allUTHI
OKpyXaromei  cpeapl W TMPOBENEHUS  DKCIEPTU3bI
JIOCTYITHOCTH MIPUPOJAOOXPAHHBIX TEXHOJIOTHI IS
OpraHu3alu, METOJIaMH TEOPETUYECKOrO "




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

P€3yJ'II)TaTI)I o6yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIH

MaTeMaTHIeCKOoro aHaium3a A(PPEKTHBHOCTH MEMOpaHHBIX
TEXHOJIOTHI U METOJIaMHU MX IKCIEPUMEHTAIBLHOM

WIIK-2.2. Vcnomp3yeT OCHOBHBIE IONXOABI B | 3HAaeT, KaK WCIIONB30BaTh TOAXOMNBI [UIA Pa3padOTKH,
LesIX 3allUThl OKPYKAIOLIEH Cpelabl U OUEHKU | BHEAPEHHUS W  COBEPUICHCTBOBAHMSA CHUCTEMBl  3alllUTHI
JIOCTYITHOCTHU MPUPOJOOXPAHHBIX TEXHOJIOTUN OKpYyXaromien cpenbl u OLICHKH JIOCTYITHOCTH
MPUPOJAOOXPAHHBIX TEXHOJOTUH, MOJAENTH CYIIECTBYIOIINX
MEMOpaHHBIX TEXHOJIOTHUH 3allUThl YEJOBEKa U CPEIbI
OOUTaHUs, TECOPCTHYCCKHEC U TPAKTHYCCKHUE OCHOBBI JIJIS
aHaM3a © OICHKU pa3jNyYHBIX MpobieM B  001acTu
MEMOPaHHBIX TEXHOJIOTHH 1 3alTUThl OHOChephl

YMeeT ocylIeCTBIIATh 3aLUTY OKPYKAIOLIEH Cpelbl U OLEHKY
JIOCTYITHOCTH MIPUPOJAOOXPAHHBIX TEXHOJIOTHI IS
OpraHu3aluy, NPOU3BOANUTE AHAIU3 JIUTEPATYPHBIX NaHHBIX,
CPaBHMBATh IIOJYUYEHHBIE PE3YJbTAaThl C MUPOBBIM YPOBHEM,
AQHAIN3UPOBaTh JOCTOMHCTBA U HEAOCTAaTKHM MoOAeNeH
CYIIECTBYIOIIUX MEMOPaHHBIX TEXHOJIOTHH, TIpeIaraTb MyTH
MHUHMMM3aLAA  CYUIECTBYIOIIMX HEAOCTAaTKOB  MOJENEH,
npeyiaraTh NPUHIMIHAILHO HOBBIE MOJENH MeMOpaHHBIX
TEXHOJIOTUH

Biiageer HaBpIKaMH 3alIUTBI OKPY’KAIOLIEH CPENbl U OLEHKU
JIOCTYIIHOCTH IIPUPOJOOXPAHHBIX TEXHOJIOTUH, LEIOCTHBIM
NPE/ICTaBICHUEM O COBPEMEHHBIX MEMOPaHHBIX TEXHOJIOTHUSIX
3amuTel  OMOC(epsl OT TEXHOTEHHBIX BO3JCHCTBHH |
BO3MOXKHBIX C(pepax X NPUMEHEHUs

PesynbpTarel 00y4eHMs] IO JHMCLUHUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBIIEHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSATENIbHOM pabOoThl 00YyUYaIOLIMXCsl B COOTBETCTBUHM C YTBEPKICHHBIM
y4€OHBIM IIJIAHOM.

WHaukatopel  JOCTMXKEHMSI KOMIETEHLUH  CUMTaloTCs  CQOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHUSI.

2 CTpyKTYpa U Cco/iepKaHHue QU CUUILIHHBI

2.1 Pacnipenesienne TPYA0EMKOCTH AUCHHUIIMHBI IO BUIaM padoT

OO6rast TpyA0EMKOCTh AUCIMIUIMHBI cOCTaBisgeT 4 3aueTHble enuHuibl (144 gaca), ux
pacripezielieHue 1o BujaM paboT MPEACTaBICHO B TaOIHIIE.

Bcero Dopma o0yueHHs

Buapt pabot
4acoB OYHast

2 ceMecTp (4achl)

KoHnTakTHas pa6oTa, B TOM 4HcJIe:

AyauTopHble 3aHATHS (BCEro): 48 48
3aHITHS JEKIIMOHHOTO THUIA 16 16
J1a00pATOPHBIC 3aHATHUS 32 32

HNHasi KOHTaKTHas padoTa:

Kontpons camocrogrensHoi padotsl (KCP)

[MpomexyTounas arrecranms (MKP) 0,3 0,3

CamocTosiTesIbHAsi pad0Ta, B TOM YHCJIE: 69 69

CaMocTosATenbHOE U3yUYEeHHE Pa3AesioB, CaMOIIOrOTOBKA (MMPOpadoTKa U

MOBTOPEHHE JIEKIHOHHOTO MaTepuaja U MaTepHana y4eOHUKOB U yueOHbIX 30 30

MOCOOHIA, MOJATOTOBKA K JIA00PATOPHBIM, KOJUIOKBHYMAM H T. 11.)

IToaroroBka K TEKyHieMy KOHTPOJIIO 39 39

KoHTpob:

IToaroToBka K 9K3aMeHY 26,7 26,7

O01mast TPy10eMKOCTh yac. 144 144
B TOM 4YKCJIe KOHTAKTHasi padora 48,3 48,3
3a4. e 4 4

2.2 Coaepaxanue THCHMIIJIHHBI
Pacnpenenenne BumoB yd4eOHOU pabOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JUCIUTUTAHBIL.



Pazgensl (TeMbl) AUCIUTUTMHBI, U3y4aeMble BO 2 cemecTpe (ouHas (hpopma oOydeHHS):

KonugectBo yacos
Ne HaunmenoBanue paszenos (Tem) AyauTopHas Breaynuropras
Bcero paboTa pabota
J | I3 | JIP CPC

1 MeMOpaHBI B cpeICTBaX MOHUTOPHHTA IIPOMBIIIICHHOH 32 4 i 8 20
0e3omacHOCTH

2 MeMOpaHHBIE TPOIIECCH OYNCTKU Ta30BBIX cMecei 1 32 4 i 8 20
pereHepanuu abcopOeHTOB

3 MemOpaHHBIE METOIBI 00€33apakuBaHIS IPUPOTHBIX U 27 4 ) 8 15
CTOYHBIX BOJI
MeMOpaHHBIE METO/IBI B TIEPEPa0OTKE BOJHO-OPTaHUUECKIX

4 26 4 - 8 14
o1x010B. KoMIIeKCHbIE MEMOpaHHbIE TEXHOJIOTHH.
UTOI'O no pazoenram oucyuniurvl 117 16 - 32 69
Konrponb camocrosrensHoit padotst (KPIT) - - - - -
[Mpomexytounas arrecranus (MKP) 0,3 - - - -
[ToaroToBka K 9K3aMeHY 26,7 - - - -
OO011ast TPYyI0EMKOCTb IO JTUCIUTUINHE 144 - - - -

[Mpumeuanue: JI — nekmum, [13 — mpakTudeckue 3anatus / ceMuHapsl, JIP — mabopatopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyAeHTa.

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIIINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

Ne HaumenoBanue pa3nena Conepanue pasziena (Tembl) dopma TeKyIero
(TemsI) KOHTPOJIS
1 |Mewmb6pansl B cpeactBax |Kontpons pH n MuKpokommuecTB 3arpsisHAOMMX BemecTB B|YO
MOHHUTOPHHTA atMoc(epe, Tuapochepe, nuTOoChepe €  HCIOIL30BAHHEM
MIPOMBIIIICHHON CTEKISIHHBIX ~M3MEPHUTENBHBIX JJIEKTPOJOB M  CEIEKTHBHBIX
6e30macHOCTH 3JIEKTPOJIOB ¢ MOHOOOMEHHOH HoBepxHOCTHIO. HOBBEIE cpencTBa
KOHTPOJISI BIAKHOCTH
2 |MewMbOpanHbIe mporecchkl |MeMOpaHHBIE METOIBI pereHeparms adcopoeHnToB (Ha mpumepe|YO, KP
OYNCTKH Ia30BbIX CMECEH |0OYHCTKH BO3yXa M METaHa OT JHUOKCHIA Cephl M YTIEKHCIIOrOo
U pereHepanuu raza). MeTozp! TepMHUYECKOI HEUTpaTu3aIiy OTXOAAIINX ra30B C
abcopOeHTOB HCTIONBb30BaHUEM HaHO- U MUKPOCTPYKTYPHPOBAHHBIX MEMOpaH ¢
KaTaJINTUYECKOU COCTABIIAIONIEH
3 |MemOpannsbie MeTonbl  |Kiaccudeckue u JNEKTPOXUMUYECKUE OKHCIUTENHHO-|BO
00e33apaKuBaHuUs BOCCTAHOBUTENIFHBIE METOABI 00€3BpeXMBaHUS TOKCHYHBIX |[KP
MIPUPOHBIX M CTOYHBIX |IPHMeECEil ¢ MCIIOIb30BaHHEM MeMOpaH (OKHCIEHHE KUCIOPOI0M
BOJI BO3/lyXa, XJOPUPOBAaHHE, O30HUPOBAHMHE). Ounctka w
KOHLICHTPUPOBAaHUWE PACTBOPOB, HEHTpaaM3alusi KHUCJIOTHO-
OCHOBHBIX CTOKOB, pereHepanus abcopOEHTOB M peKymnepanus
TBEPABIX OTXOJOB (Ha NpUMepe NepepabOTKH IUIACTHKOBBIX
OyTBUIOK)  METOOM  d3JeKTpoauanusza. I[lepepaboTka U
00e3Bpe)XMBAHNE KHUIKUX PAJHOAKTHBHBIX M BBICOKOTOKCHYHBIX
OTXOJIOB
4 |MemOpannbie metoibl B |[[IepepaboTka CTOYHBIX BOJ MaCI0KUPKOMOHHATOB, P
nepepaboTKe BOAHO- MPEeANPUATHA He(QTIHON U IETUTIOI03HO-0yMaXKHOM
OpPTaHUYECKHUX OTXOJIOB. |IPOMBIIUICHHOCTH METOAaMU MHUKPO- U YIbTpaduiasTpannun
KommnekcHsie
MeMOpaHHBIE
TEXHOJIOTHHI




2.3.2 3aHATHSI CeMHHAPCKOro Tuma (NMpaKkTH4Yeckue / ceMUHApPCKHe 3aHATHs/
JabopaTopHble padoThbI)

JIaboparopHbie pabOThI

dopma
Ne HammenoBanwue paznena (TEMbI) Temaruka 3aHATHI/PabOT TEKYILETro
KOHTPOJIS
1 |MemOpaHBI B cpeicTBaX MOHUTOPHHTA 1. ObecconrBaHNe BOAHBIX PACTBOPOB METOIOM JIP
IPOMBIIIUICHHOH 6€3011acHOCTH JIEKTPOIHAIN3A
2 |MemOpaHHBIE TTPOIIECCHI OYUCTKH T'a30BHIX 2. O6e33apakuBaHUE IPUPOIHBIX U CTOYHBIX BOJI JIP
cMeceil 1 pereHepaiy abcopOeHTOB 06apoMeMOpaHHBIMH METOIAMHU
3 |MembOpanHble MeTobI 00e33apakuBanust  |3. [IpexenbHoe KoHIIEHTpHpOBaHue nonudeHoros  [JIP
TIPUPOJHBIX M CTOYHBIX BOJ METOJIOM DJIEKTPOANAIIN3A
4 |MeMOpaHHBIE METO/IBI B TIEPEPa0OTKE 4. V3BrieueHre MOHOB TSDKEJBIX METAUIOB MeTogoMm  |JIP
BOJTHO-OPT'aHUYECKHUX OTXOJIOB. yIbTpaduIbTpauu
KomruiekcHble MeMOpaHHbIE TEXHOJIOTUU

BamuTa jgaboparopuoit pabotsr (JIP), koutrponbhas padora (KP), pedepar (P), Omui-
onpoc (bO).

[Ipy wu3yyeHUM JAUCHUIUIMHBI MOTYT TNPUMEHSTHCS  DIEKTPOHHOE  OOy4YeHHeE,
JTMCTAaHIIMOHHBIC 00pa3oBaTeNbHbIC TeXHOIOTHH B cooTBeTcTBUU ¢ DI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
He npenycmotpensl.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOI0 00ecneYeHUs AJI1 CAMOCTOATEIbHOH padoThl
00y4yarouuxcs Mo JUCHUIINHE (MOIYJII0)

HepequL y‘le6H0'MeTO,Z[I/I‘I€CKOFO obecrneueHus JAUCHUIIIWHEI I10 BBIITIOJIHCHUIO

Ne Bung CPC N
CaMOCTOSTEILHON paboThI

1 2 3

2 |CamocTtosTenpHOE 1. MemOpans! 1 MeMOpaHHbIe TexHOJOTHU [ TekcT] / oTB. pen. A. b. SpocnaBues. -
M3yYeHHE Pa3/eiioB, Mocksa: Hayunsiit mup, 2013. - 611 c.
CaMOIOATr0OTOBKa 2. BonkoB, B.A. Teoperuueckue OCHOBBI OXpaHbl OKpYXarollel cpeabl
(mpopaboTtka u [DnexTponHBI pecypc]: yueb. mocodue — DnexTpoH. gaH. — Cankt-IleTepOypr:
MOBTOPEHHE Jlanse, 2022. — 256 c. — Pexum gocrymna: https://e.lanbook.com/book/211955.

JIEKIIMOHHOTO MaTepuaa
U Mareprana yueOHHKOB |MeToauyecKie yKka3aHHs [0 OPraHU3aIi CaMOCTOSATEIbHON PabOTHI.

1 y4eOHBIX TOoco0uii, Metoandeckne yKa3aHus K BRIIIOJHEHHUIO JJaOOPaTOPHBIX padoT.

MOJTOTOBKA K Metoandeckue yKka3aHus 0 HAMHCaHUIO pedepaTos.

nabopaTopHbIM paboTaM, |YTBepkaeHbl kKadenpoii puznueckoit xumuu, mpotokon Ne 17 ot 11.05.2017 r.
KOJUIOKBHYMaM M T.1.)  |[Meroandeckue yKa3aHUs K BBITOJHEHHIO JJAOOPATOPHBIX padoT IO TUCIUIIIMHE.
3 |[Toarortoeka k Texymemy |YTBepskaeHsl kadeapoil ¢pusnueckoit xumuu, nporokoa Ne 10 or 13.03.2018 1.
KOHTPOJTIO Metoauueckre peKOMEHJALMKM K OpraHM3allud ayJIUTOPHOM U BHEayJUTOPHOU
(camocTOsITENBEHON) PabOThl CTYAEHTOB: Merojxudyeckue ykasanws / coct. T.II.
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Ky®6anckwuii roc. yu-1, 2018. 89 ¢

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
YHCJIa HHBAIK/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MOKHOCTSAMU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBaHHBIX K OTPAHHYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnapaTta:

— B TIe4aTHOU opme,


https://e.lanbook.com/book/211955

— B (hopMe 3IIEKTPOHHOI' O TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

3 OOpa3oBaTe/lbHbIe TEXHOJOTHMH, NMPHUMEHsieMble NPH OCBOEHUM JMCHUILIHMHBI
(Momy.Jis)

Jnst popmupoBaHuss NpoQecCHOHATBHBIX KOMIIETEHIIMM B MpOIlEcCe OCBOCHHUS Kypca
UCIIOJIb3YEeTCsl TEXHOJIOTUs MPO(eCcCHOHABbHO-PAa3BUBAIOILEI0 00yUYeHHUs, IpeaycMaTpyBaroIas
HE TOJBKO Iepeady TEOPETHYECKOro Marepuaia, HO U CTUMYJIHPOBAaHHE M Pa3BUTHE
IPOAYKTUBHBIX [TO3HABATEIbHBIX ACHCTBUM CTYJEHTOB (Ha OCHOBE IICHXOJOTO-NEAarornueckon
TEOPHH MO3TAITHOTO ()OPMUPOBAHUS YMCTBEHHBIX JCHCTBHI).

B xome wu3yueHMs [OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHHME  CIIEAYIOIIUX
00pa30BaTeNbHBIX TEXHOJOTUN: JIEKIMH, J1a0OpaTOpHbIE 3aHATHS, NpoOIeMHOoe OoOyueHwHe,
MOJyJIbHasl TE€XHOJIOTHUS, MOJAIOTOBKA NMUCHbMEHHBIX AHAJIUTUYECKMX PabOT, CaMOCTOATENIbHAs
paboTa CTy/IeHTOB.

KoMmneTeHTHOCTHBII MOAXOJ B paMKax MpernojaBaHMs IUCLMIUIMHBI peaau3yercs B
UCTIOJI30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOIUK,
MO3rOBOr0 INTypMa, pa300opa KOHKPETHBIX CHUTyalluil, aHaiaM3a IeJarornyeckux 3ajad,
MEeIarorMYeckKoro KCIePUMEHTa, MHBIX (JOPM) B COUETAHHH C BHEAYIUTOPHOH pabOTOMH.

NHbopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP  HU3YyYEHUM JAUCLUILIUHBL:
UCTIONb30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu VIHTepHeT.

AnantuBHBIE 00pa30BaTEeNbHBIC TEXHOJIOTHH, IPUMEHSIEMBbIC ITPH H3YYCHUN AUCUUTUINHBI
— U4 JMIl C OrPaHMYEHHBIMM BO3MOXKHOCTSMH 3]I0POBbSl NPEAYCMOTPEHA OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DJICKTPOHHOM TOYTHI.

4 OueHOYHBIE CPEACTBA IS TEKYLIero KOHTPOJIS YCIIeBAeMOCTH M IPOMEKYTOYHOM
arrecTauMu

OrneHouHble cpelcTBa MNpEJHAa3HAYeHbl U KOHTPOJII M OLEHKH 0O0pa30BaTeNbHBIX
JOCTHKEHUH O0YyYaromuXxcsi, OCBOMBIIMX IpOrpaMMmy y4eOHOW TucuuIuimHbl «MemOpaHHbIE
TEXHOJIOTHH 3aIIUTHI YEIOBEKA U OKPYKAIOIIEH CPEIIbI».

OneHouyHbIE CpPeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHUS TeKylIlero
KOHTPOJIs1 B JOpMe TECTOBBIX 3aJJaHUH, YCTHBIX U OJIUI[- ONTPOCOB, KOHTPOJIBHBIX pabOT, T0KIa1a-
Ipe3eHTallud MO NPOOJIEMHBIM BOIpPOCaM, Pa3HOYPOBHEBBIX 3a/JlaHUN U NPOMEKYTOYHOM
aTTecTanuu B GopMe BOIIPOCOB U 3a/1aHUH K SK3aMeHY.

CprKTypa OLICHOYHBIX CPEACTB JIsA TeKyllleﬁ Hu l'lpOMe)KYTO‘lHOﬁ aTTreCTallumn

HaumenoBanme OLCHOYHOI'O
KO,I[ 1 HAMMCHOBAHUEC

Ne Pesynbratel 00ydeHus cpencTea
WHAWKaTOopa (B =

n/m (B cooTBercTBUM C 11. 1.4) Texymuit | [IpomexxyTounas

COOTBETCTBUH C II. 1.4)
KOHTPOJIb aTTecTalys

UIIK-2.1. 3Haer W ompenenser noaxonasl s 3awuThl | YO, BO Bormpoc Ha
HdemoHCTpHpYET OKpY’Kalomed cpensl M OIEHKH JOCTYMHOCTH | KP JK3aMeHe
3HAHUS B OIPEICIICHUH | MIPHPOJOOXPAHHBIX TEXHOJIOTHA JUTS
COBPEMEHHBIX OpraHM3aIliH,  COBPEMEHHBIE  TECHICHINHU
MTOJTXO/I0B 3aIIUTHl | Pa3BUTHS TEXHUKH M TEXHOJOTHH B obiacTu
OKpY’KaloIIed Cpeabl W | MEeMOpPaHHBIX TEXHOJOTHH, CYIIECTBYIOIINE
OIIEHKH JOCTYHHOCTH | WH(POPMALIMOHHBIE CHUCTEMBI M TEXHOJOTHH

1 MIPUPOIOOXPAHHBIX 3aIUTHl  Cpefpl OOWTaHMA, KIAacCH(UKAIIUIO

TEXHOJIOTHH MCM6paHHHX TCXHOHOFHﬁ; JOCTOMHCTBA H
HCIO0CTAaTKU M€M6paHHLIX CHUCTEM 3allIMThI

YMeer HpoBOAUTH IMOHUCK M HCHOJIb30BaTh
MOAXOJbl AJIS 3alUUThl OKPYXArOIIeH cpelsl 1
OLIEHKM  JIOCTYIIHOCTb  IPUPOJOOXPAHHBIX
TEXHOJIOTUH [yl OpraHU3aluy, UHTErPUPOBaTh
TEOPETHYICCKHE 3HAHUS C IPAKTUKOW O0YUICHHUS;




HUHTCPIIPECTUPOBATH n AHAJIM3UPOBATH
TMOJYYCHHBIC PE3YJIbTAThI

Bnageer moaxonamu, crioco0amMu U IpHeMaMu
UL 3aIlIATHL  OKpYXamomed  cpeapl H
TIPOBEICHUS SKCIIEPTU3BI JTIOCTYTTHOCTH
TIPUPOIAOOXPAaHHBIX TEXHOJIOTHI ISt
OpTraHW3aIlA, METOIAMH TEOPETHIECKOTO U
MaTeMaTHYecKkoro aHamu3a 3pdekTuBHOCTH
MEMOpaHHBIX TEXHOJOTHI W METOJAaMU WX

IKCIIEPUMEHTAIHHOU
UIIK-2.2. Ucnonwsyer | 3HaeT, Kak ucnoiab3oBaTh mnoaxoasl manst | YO, KP, P Bomnpoc Ha
OCHOBHBIC TIOAXOIBI B | pa3pabOTKH, BHEAPCHUS U COBCPIIICHCTBOBAHUS JK3aMEHEe
LEJISIX 3alIUTHl | CUCTEMBl 3alllUThl OKpY’Kalolledl cpeabl U
OKpY’KaloIIed CpeAbl W | OIEHKH  IOCTYIMHOCTH  IPHPOJOOXPAHHBIX
OIIGHKA JOCTYIHOCTH | TEXHOJIOTHIA, MOJICITH CYIIECTBYIOIINX
TIPUPOIOOXPAHHBIX MeMOpaHHBIX TEXHOJIOTHH 3aIIUTHl YeIOBEKa U
TEXHOJIOTUIH cpensl oOHuTaHus, TEOpPETHIECKHE i

NPaKTUYECKUE OCHOBBI Ul aHAJM3a M OLICHKH
pa3IMYIHBIX MPoOIeM B 00JacTH MEMOpaHHBIX
TEXHOJIOTHH U 3alIUTHI OHOChepb

YMeeT OCyIIeCTBIATh 3aLIUTY OKPY KaIOIIeH

cpenbl u OLICHKY JIOCTYITHOCTH
IIPUPOJOOXPAHHBIX TEXHOJIOTHH JUIS
opraHusanuy, IIPOU3BOJIUTH aHanu3
2 JIUTEPaTyPHBIX JIaHHBIX, CpaBHMBaTh

MOJy4YEHHBIE PE3YJILTAThl C MUPOBBLIM YPOBHEM,
aHaJIU3upoBaTb JOCTOMHCTBA U HCIAOCTATKU
Moienei CYIIECTBYIOIINX MEMOpaHHBIX
TeXHOJ’IOFHﬁ, npeajaratb NyTu MHUHUMU3ALAN
CYUIECTBYIOIUX  HEIOCTATKOB  MOJEIei,
npeiarath NPUHIUIIHAILHO HOBBIE MOJICIH
MEMOpaHHBIX TEXHOJIOTHIA

Bnageer HaBplKaMHu 3alllUTBl  OKpYXKarolleH
cpenbl u OLICHKHU JIOCTYITHOCTHU
IPUPOJOOXPAHHBIX TEXHOJOTUM, LEIOCTHBIM
MPE/ICTABICHUEM O COBPEMEHHBIX MEMOPaHHBIX
TEXHOJIOTHSIX 3aIUTEI 6rocheps oT
TEXHOTEHHBIX BO3JEHCTBHH M BO3MOXKHBIX
cdepax uX IPUMEHEHHS

TunoBblie KOHTPOJIbHBbIE 32JaHUS] MM HHbIE MaTepPUAJIbl, HeO0OX0AMMBbIe IJIfl OLleHKH

3HAHUI, YMEHH I, HABBIKOB M (MJI1H) ONBITA JeATEJbHOCTH, XaPAKTePHU3YIOLIHNX ITANbI

(popmMupoBaHusl KOMIIETEeHIIHII B Ipolecce 0CBOEHHUsI 00pa30BaTe/IbHONH IPOrpaMMBbl
Ilpumepnulii nepeuens 60npocoe u 3a0anuil

Bonpocel 1151 ycTHOTr0 onpoca no teme «MemMOpaHbl B cpecTBAX MOHUTOPUHTA
NPOMBILLIIEHHOH 0€30MACHOCTH»

1. Kakne mpuHIMIBEl COBEPIIEHCTBOBAHUS CYIIECTBYIOIINX ITPOU3BOCTB C HUCIIOIb30BAHUEM
MeMOpaHHBIX METOJI0B Bam n3BecTHBI?

2. KakoBa crTpareruss M TakTHKa MOHHUTOPHHIa IPOMBIIUIEHHON O€30MacHOCTH ¢
HCIIONIb30BaHNEM MeMOpaHHBIX METOHAO0B?

3. Kak ocymectisieTcss KOHTpoJb pH ¢ HCTIOJIb30BaHMEM CTEKJISTHHBIX AJIEKTPOJIOB?

4. Kak ocymiecTBisieTcss KOHTPOIIb MPUCYTCTBHUSI MUKPOKOIUYECTB 3arps3HSIONINX BEIIESCTB
C WCIIOJIH30BAaHUEM HOHCEIIEKTHBHBIX JICKTPOOB?

5. KakoBa cnemnuduka neTEKTUPOBAHHUS MHUKPOKOIUYECTB 3arps3HSIONINX BEIIECTB B
atmocdepe?

6. [To xakoMy TMOKa3aTeNI0 BEAETCS HOPMUPOBAHUE TTpUMecel B aTMOchepHOM BO31yXe?



7. Kakue npumMeHnstorcss MeMOpaHHbBIE METOBI JUIsl ONIPEIETICHUS 3arpsA3HSIONINX BELIECTB B
mutochepe?
Bomnpoce! 111 ycTHOT0 onpoca no tremMe «MemMOpaHHbIe POLECCHI OYUCTKHU Ia30BbIX
cMeceil U pereHepanun adcopoeHTOB)

1. Onumure mnpouecchl nud@y3ur B Mpolecce ra3opasieiieHuss NpU MPUMEHEHUH
Pa3JIMYHBIX THIIOB MEMOpaH.

2. Kakne MmemMOpaHHBIE METO/IBI pereHepani abCOpOEHTOB BaM U3BECTHBI?

3. Kakwue ra3oBbie cMecH OYHMINAIOT B MPOLIECCe MEMOPAHHOM OUHUCTKHU?

4. Kakue MmemOpaHHbBIE METOJIbI 00€3BPEKMBAHUS TOKCHUHBIX TIPUMECEH, TIPUCYTCTBYIOLIHX

B COCTaBE T'a30BEIX CMECEH, BaM U3BECCTHHI?
KakoBbI mpuunHbI 1erpaganuy MeMOpaH, UCIIOJIb3yEMBbIX JJISI OYMCTKH Fa30BBIX CMECEH?

KonTtpouabnas pa6ora Nel no teme «MemOpaHHbIe IpoLecchbl OYUCTKH I'a30BbIX cMecel 1
pereHepanuu a6CopOEHTOB»
Bapmuanr 1
1. B 4eMm cyTb perenepanuu acopOeHTOB METOAOM OUIIOJSPHOTO MEKTPOHaIn3a?
2. Kakne kmaccuyeckne MeTo bl 00€3BPEKMBAHMS TOKCHYHBIX MPUMECEH, HAXOSMIIUXCS B
COCTaBE ra30BbIX CMECEN BaM U3BECTHBI?
3. Kakne meToibl TepMUYECKON HEUTPAIN3ALUHU OTXOJAIIUX [a30B C UCIOJIb30BAHUEM HAHO-
U MUKPOCTPYKTYpPUPOBaHHBIX MEMOPAH C KaTaJIUTUYECKOHN cocTapistomield Bam u3BectHbl?
4. KaxoBbl npuuuHbI Aerpajanuu MeMOpaH, UCIIOJIb3YEMBbIX I OUUCTKU ra30BbIX cMecei?

Bapuanrt 2

1. Kakne ¢pynnamenTansable mporecchl auddy3nu gexar B OCHOBE IPUMEHEHUS PA3InIHbBIX
THUIIOB MEMOpaH /ISt ra30pa3zieIeHus?

2. Kakne MmemOpaHHbIE METOIbI 00€3BPEKUBAHNS TOKCHYHBIX TIPUMECEH, TIPUCYTCTBYIOLIIX
B COCTaBE ra30BbIX CMECE, BAM H3BECTHBI?

3. Onwumure MeMOpaHHBIE METO/IBI pereHepaliy abCOpOCHTOB Ha IPUMEPE OYUCTKHA METaHa
OT YIJICKHCJIOTO Tras3a.

4. KakoBbl NMpHHIMNHATBHBIE TOAXOIBl K BOCCTAHOBICHHIO MEMOpaH, MCIOJIb3yEeMBIX B
IpolLiecce pereHepannuu abcopoeHTOB?

Bonpocs! pis1 «0mn-onpoca» mo teme «MemOpaHHbIe MeTOAbI 00€33apaKUBAHUA
NPHUPOAHBIX M CTOYHBIX BOI»
1. HazoBuTte MmemOpaHHbIe METO/IbI 00€33apa’kiBaHUs IPUPOIHBIX U CTOYHBIX BOJI.
2. KakoBbl OCHOBHbBIE MPUHLUIBI PabOTBl MEMOpPAHHBIX METOAOB, pa3pabOTaHHBIX IS
HEeUTpaInu3anuu CTOKOB?
3. I'me ucnonbs3yroT MeMOpaHHbIE METOJbl JJIsl M3BJICUEHUS M PEKYNEepaluu TKENBIX
METaJUIOB?

KonTtpoabHnas pa6ora Ne 2 no reme «MemOpaHHbIe MeTO/AbI 00e33apasKMBaHUS NPUPOIHBIX
¥ CTOYHBIX BOD)

Bapuanr 1

1. KakoBbI OCHOBHBIE IPUHIIMIIBI Pa0OTHI AIEKTPOIUATN3ATOPA-KOHIIEHTpaTopa?

2. Kakue HoBeililIne MeMOpaHHbIE TEXHOJIOTUH, pa3paboTaHHbIE U1 HEUTpanu3aliy CTOKOB,

BaM M3BECTHBI? ONUIINTE TPUHIUI UX pabOTHI.

3. Kakue cragum pa3paboTKM MpOLIECCOB OYHUCTKH C HCIHOJIb30BaHUEM MEMOpPaHHBIX

TexHoJ0ruil Bam ussectHb1?

4. Kak wucnonp3yroT mMeMOpaHHBIE METOABI JJIi U3BJIEUEHUS U PEKyINepanuu TKENbIX

METAJIJIOB?

Bapuanr 2
1. KakoBo TunmnuHoe anmapatHoe opopMICHHE HIEKTPOHaTN3aTOpa-KOHIIEHTpaTopa?



2. B dyem cyTh HeHTpamu3aluu KHCIOTHO-OCHOBHBIX CTOKOB METOJOM OHWIIOJISIPHOTO

AJIEKTpoIUanu3a’
3. KaxoBbI IPUHLIUIIBI CO3JaHMs IPOU3BOJACTB € 3aMKHYTBHIM LIUKJIOM I10 Boze?
4. B uém cyTh nepepaboTKH CTOYHBIX BOJ MACIOKHUPKOMOMHATOB, IPEANPUATHN HeDTIHON

U 1eJUTI0JI03H0-0yMaKHON MPOMBILUIEHHOCTH METO/IaMU MUKPO- U yIbTpaduiasTpauun’?

IIpumepHblie TeMbl pedepaToB K pasaeny «MemOpaHHbIe MeTOIbI B IlepepadoTKe BOTHO-
OpraHnvyeckux oTxoa0B. KommiekcHble MeMOpaHHbIE TEXHOJIOTHI»
1. AnmnaparypHoe odopmieHHe THOPHIHBIX YCTAaHOBOK, HCHOJB3YIOINIMX Oapo- W
AIEKTPOMEMOPAHHBIE METO/IBI.

2. VY CTaHOBKU JUTSL CBEPXIITyOOKOM OUYMCTKU BOIBI.

3. [TepepaboTka CTOKOB MaCIOKUPKOMOUHATOB.

4. [TepepaboTka CTOKOB peANpUATHIA HE(TIHON MPOMBIIUIEHHOCTH.

5. [TepepaboTka CTOKOB HEIUTFOIO3HO-0YMaKHON TIPOMBIIIUICHHOCTH.

6. [TpuHIMIIBI TPIMEHEHUST 00PaTHOTO OCMOCa B KOMOMHHUPOBAHHBIX MEMOPAaHHBIX METOax
¥ MHOTOCTYIICHYAThIX yCTaHOBKAX.

7. Cneunguka 00e3BpeKHBaHUS KUIKUX PAJANO0AKTUBHBIX OTXO/IOB.

8. [TpuHIMTIIBL  COBEPIICHCTBOBAHUS CYIIECTBYIOIIMX IPOU3BOJICTB C HCIIOJIE30BAaHHEM
MEeMOpaHHBIX METO/IOB.

9. KonBepcus memOpas.

10.  KoHCTpyKIMOHHBIE W O3KCIUTyaTal[HOHHbIE OCOOCHHOCTH ammapaToB, paboTalomuX Ha
HpEANPUATHIX (papMaIleBTUKH.

11.  KoHCTpyKIMOHHBIE M O3KCIUTyaTal[MOHHbIE OCOOCHHOCTH amIaparoB, PabOTAIOUIMX Ha
BUHOJICIIBYECKUX TPEATIPHITHUSAX.

12. KoHCTpyKIMOHHBIE W O3KCIUTyaTal[HOHHbIE OCOOCHHOCTH amlmapaToB, paboTalomuX Ha
HPEANPUATHIX TPOU3BOJICTBA MOJIOKA.

13.  Pexymnepamust TBEpABIX OTXO0B METOJIOM JICKTPOIHATH3A

14.  IlpeumymiecTBa HWCHOJB30BAHUA MEMOpPAaHHBIX METOAOB MpH 00pabOTKEe BOJTHO-
OpPTraHMYECKHUX OTXOOB.

15.  IlepcnexTuBbl pa3BUTHS MEMOPAHHBIX IPOLECCOB.

KonTposabHbie BONPockI K 1a00paTOpHBIM padoTram
1 O0eccotnBaHue BOAHBIX PACTBOPOB METOI0M 3J1€KTPOAHAIN3A

1 Yro takoe MemOpaHa?

2 B uem cxoncTBO M paznuuus pazHOOOpa3HbIX MEMOPaHHBIX TEXHOJIOTUI?

3 Yro Takoe anexTpoananuz?

4 [lepeuncnure pa3HOBUIHOCTH HOHOOOMEHHBIX MEMOPaH.

S. KakoBo ycTpoiicTBO MeMOpaHHOro MakeTa, MpPeAHA3HAYEHHOTo /s 00eCCONMBaHUS
pacTBOpoB?

6. Yro Takoe npenenbHbli TOK, AM(PPy3nOHHBIH C10i1?

7. Bo3moxHO 1M mpoBeleHME — JJEKTpoAHaln3a  pa30aBiIEHHBIX ~ pPacTBOPOB B
«CBEPXIPEJENbHBIX» TOKOBBIX pexXxuMax?

8. HazoBute sBieHMs, uUCHONb3yeMble Ui HWHTEHCHU(UKALMKU MaccolepeHoca Ipu
AIIEKTPOIAATIU3E.

9. Kak paccuntbiBatoT 3¢(eKTUBHOCTH MpoIiecca MEeKTpoananu3a’?

10.  IlepeunciuTe KOHCTPYKIMH KaHaJIOB OOECCOJIMBAHMS M OOJIACTH WX ONTHUMAIbHOTO
MCIOJIb30BaHUS.

2 Obe33apa:kuBaHue NPUPOIHBIX U CTOYHBIX BOJI 0apoMeMOPAHHBIMH METOAAMU

1. Kakue nporieccbl Ha3pIBalOT 0apoMeMOpaHHBIMU U TTOUEMY?

2. B uyeM cXOACTBO M pa3inyMsg METOAOB MUKPOPHUIBTPALNH, YIbTpaQUIBTPALMH U
obpaTtHoro ocmoca?

3. Oxapakrepu3yiTe 006JaCTU IPUMEHEHHUS KaXKJI0TO U3 ITHUX METOJIOB.
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4, Kakne MmeMOpaHbI HCTIONB3YIOT 11 MUKPODUIBTPALNH, YIbTPAQHIBTpAud 1 00paTHOTO
ocmoca?

5. YT0 TaKOE OCMOTHYECKOE JaBJIcCHUE?

6. KakoBbl OCHOBHBIE MEXaHHM3MBl OYUCTKM JKHJIKOCTEH B  MHUKPOQUIBTpAIUH,
yIbTpauIbTpalluu U 00paTHOM ocMoce?

7. Kakwue ¢pakTops! Bus0T Ha 3 (HEKTUBHOCTH MPOLIECCOB?

8. UTto Takoe KOHIIEHTpAlMOHHAS TOJISIpU3AIis U KaKOBBI €€ CIIeICTBUS?

9. Onummre OCHOBHBIE KOHCTPYKIIUU allapaToB, UCIOJB3YEMbIX ISl MUKPO(UILTPAIIHH,

yibTpaduIbTPAIUi U 0OPAaTHOTO OCMOCA.

3 IIpenesibHOE KOHLEHTPHPOBAaHUE NMOJTU(EHOJI0B METOAOM YIEKTPOAHAIN3A
Pacckakute 0 npUMEHEHNN MEMOPAHHBIX TEXHOJIOTUI B MUILEBOM IPOMBILIUIEHHOCTH.
UYro takoe ayaunr memOpan?

UYro npencTaBisioT U3 ce0s monru(eHoIbl ¥ KaKOBO MX JICHCTBHE HA OPraHU3M YesloBeKa?
Uto Takoe anekTpoauanus?
[IpuBenuTe cxeMy IEKTPOAUATUZHON SYEHKU U PACCKAKUTE, KAKUE ITPOLIECCHI IIPOTEKAIOT

IIPYU HAJIO’KEHUH HA HEE DJIEKTPUYECKOI0 TOKa.

o~ E

6. UYem 00yC10BIEHBI OTpaHUUYEHUS HA KOJIMYECTBO KaMep B AIEKTPOAUAIM3HOM amnmapare?
7. B uyem cocrour cymHocTh mporecca oOecconuBaHusa? Hamummre dopmynsl,
MOATBEPIK/IAOIINE BAILIA PACCYKICHUS.

8. [IpuBeaute cxemaTnuHOe N300paKEHHUE SKCIIEPUMEHTANIbHOI ycTaHOBKU. [losicHuTe, Kak

UJIyT IPOLIECChl 00ECCOMMBAHMUS B KaMEpaX dJICKTPOIHAIH3aTOpa.

4 N3BjIeyeHHe HOHOB TSZKEJbIX METAJJIOB METOA0M YJIbTPaGpuIbTpauu
1. Kakue npoueccsl Ha3bIBalOT 0apoMeMOpaHHBIMU U 1To4YeMy?
2. B 4eM CXOICTBO M pa3iHyusi METOJIOB MUKPO(UIBTPAINH, YIbTPAQHIBTPALIMA U 0OpaTHOTO
ocmoca?
3. OxapakrepusyiiTe 00JacTH MPUMEHEHUSI METOJIOB MUKPO(DUIbTpAIIMH, YIABTPAPIIBTPALIUN U
00paTHOro ocMoca.
4. Kakue MeMOpaHbl UCHOJB3YIOT IS MUKPOQMIBTPALMH, YIbTPAQUIBTPAlUU U OOpPaTHOIO
ocmoca?
5. YTO Takoe OCMOTHUYECKOE JAaBiieHHUE?
6. KakoBbI OCHOBHbIE MEXaHU3MbI OUUCTKH KUJKOCTEH B MUKPO(DUIBTpALIUH, YIbTPadUIbTPALUN
1 oOpaTHOM ocMoce?
7. Kakue GaxkTopsl BIUAIOT Ha 3HEKTUBHOCTH MPOLECCOB?
8. UTo Takoe KOHIICHTPALMOHHAS TTOJISIPU3AIHS U KAKOBHI €€ TTOCIIeACTBUS ISl 0apoMeMOpaHHBIX
po1eccoB?
9. OnumuTe OCHOBHBIE KOHCTPYKIIMH amllapaToB, HCIOJb3YeMBIX Ui MHUKPO(UIBTPAINH,
yIbTpaduiabTpauu ¥ 06paTHOTO OCMOCA.
10. B ueM cX0OACTBO U pa3Inyus 3JIEKTPOIUAIU3HBIX U OapoMeMOpaHHBIX MPOIIECCOB.

3a‘IeTHO-3K3aMeHaHI/IOHHLIe MaTepuaJbl 1Js l'lpOMB)KyTO‘lHOﬁ aTTeCTAalluu

(3K3ameH/3a4eT)
Bonpocs! 1J1s1 NOATOTOBKM K 3K3aMeHY
1. KakoBa ctparerust u TakTUKa 3alIUTHI YEJIOBEKa W CPEIbl OOUTAHHS C WUCIOIH30BAHHEM
MeMOpaHHBIX METOJI0B?
2. KakoBbI OCHOBHBIC IPUHITUITBI CO3JAHHSI O€30TXOAHBIX W MAIOOTXOJHBIX TEXHOJIOTHU C

UCIIONIb30BaHWEM MEMOpaHHBIX METOJOB (HA TMPUMEPE CO3/aHUA 3aMKHYTBIX 10 BOJE
TEXHOJIOTHYCCKUX HUKIIOB IIPpHU IPOU3BOJACTBEC IMOJIMApaMUIHBIX BOJ'IOKOH)?
3. Kak ocymectBasiercss KOHTpolib pH M MUKPOKOTUYECTB 3arpsi3HSIIONIMX BEIIECTB B
atMocdepe, ruapochepe, aurochepe C HUCIOIH30BAHMEM CTEKIISTHHBIX HM3MEPUTEIHHBIX
AIIEKTPOJIOB U CENIEKTUBHBIX AIEKTPOIOB C HOHOOOMEHHON MOBEPXHOCTHIO?
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4. KakoBbl OCHOBHBIE IPUHIIUIIBI XPOMATOIpaprUECKOro OnpeAeIeHus MUKPOKOMIIOHEHTOB
B ra30BbIX, BOJHBIX U BOJHO-OpraHWYecKuX pacTBopax? Kak MmeMOpaHHbIE METO/bI HCHIOIB3YIOT
ISl oOecIieueHus 3aIaHHbIX 3HadeHui pH 3m0eHToB?

S. W3BectHbI 11 Bam MeMOpaHHBIE METO/IbI perenepanus abcopOeHTOB (Ha MPUMEPE OUUCTKU
BO3/yXa U ME€TaHa OT JUOKCUAA Cephl U YIIIEKUCIIOro ra3a)?

6. Kakune meTobl TepMUYECKON HEUTPAIN3ALUU OTXOJALIUX Fa30B C UCIIOJIb30BAHUEM HAHO-
U MUKPOCTPYKTYpPUPOBaHHBIX MEMOPAH C KaTaJIUTUYECKOM cocTaBistomeld Bam u3BectHbl?

7. KakoBbl Kjlaccuyeckue U 3JIEKTPOXMMHMUYECKHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
METO/bl 00€3BPEXMBAHUSA TOKCHUYHBIX IIPUMECEH € HCIOJIb30BaHMEM MeMOpaH (OKHCJIEeHue
KHCJIOPOJIOM BO3/1yXa, XJIOPUPOBAHKUE, 030HUPOBAHUE)?

8. KakoBbl ~OCHOBHBIE MNPUHLMIBI M  anmapaTypHoe OQOpPMIEHHE OYUCTKH U
KOHIICHTPUPOBAHUS PACTBOPOB METO/IOM 3JIEKTPOIHAIIN3a?

9. B uém cyTh HelTpanu3auuu KMCIOTHO-OCHOBHBIX CTOKOB M pereHepanuu abcopOeHTOB
METOJI0M OUIIOJIIPHOTO ANIEKTpoaAnanu3a’?

10. Kak ocymiecTBisI0OT peKynepaunuo TBEpIAbIX OTXOA0B METOIOM 3JEKTpojuann3a (Ha
npuMepe nepepaboTKy MIACTUKOBBIX OYyThIJIOK)?

11. B kakux ciaydasx IpUMEHSIOT JEKTPOJUAIN3 C YIbTPpaUIbTpaliiOHHBIMU MeMOpaHamMu?
KakoBo anmapatypnoe odopmiieHue Mmetoaa?

12. B 4ém cyTh nepepabOTKH CTOYHBIX BOJ MacCIOKHUPKOMOUHATOB, MPEANPUATUN HEDTAHOM
U 1IEJITI0JI03H0-0yMaKHOM IPOMBILUIEHHOCTH METO/IaMU MUKPO- U YIbTpaduiasTpauun?

13. KakoBbl NpUHUUNMAIBHBIE OCOOCHHOCTH HCHOJb30BAaHUS OOpaTHOrO oOcMoca B

KOMOMHUPOBAaHHBIX MEMOpaHHBIX METOJax MepepaboTKH ¥ OOE3BPEKHBAHHUSA SKUAKHX
PagOaKTUBHBIX OTXO0

14. Kak ucnonp3yroT MeMOpaHHBIE METOABI IS HW3BICYCHHS W PEKYIMEpaIiy TKEIBIX
MeTaioB?
15. [Touemy MeMOpaHHBIE TEXHOJIOTHH SIBIISTFOTCSA MaJIOOTXOIHBIMH "

pecypcocOeperaronmmu? B uém ux npermyInecTsa 1o CpaBHEHUIO C TPAJUIIMOHHBIMU METOAaMU
OYHUCTKH, ()PAKIIMOHUPOBAHUS M KOHIICHTPUPOBAHUS BEIIECTB?

16. KakoBbpl BakHEHIIME THUIOBBIE TPOIECCHl 3amuUThl cpeabl obutanus? Kakosa
MOCJIEIOBATEILHOCTh CTaANM pa3pabOTKH ATUX MPOIIECCOB?

17. Kakue 0e30TXOAHBIE W pecypcocOeperaroniie TEXHOJOTMH HCIOIb30BaHUS BOJABI B
texaochepe Bam m3BecTHBI? KakoBa KOHIIEMIUS 0€30TXOIHOTO ITPOU3BOJICTBA?

18.  Kaxue nmpuHIUIIBI COBEPIIIEHCTBOBAHUS CYIIECTBYIOIINUX MPOU3BOICTB C UCIOIH30BAHUEM
MeMOpaHHBIX METO/10B BaM nu3BecTHBI?

19.  Kakue BakHeHIIMe MPOLECCHl 3alUTHl YEIOBEKa Ha OCHOBE MEMOpPAHHBIX TEXHOJIOTHIA

Bawm uzBectHb? Kakue TexHOMOTHUECKHE, YKOJIOTUUECKHE U SKOHOMUYECKHE TPUHIIUTIIBI JISKAT B
OCHOBE ATHX TEXHOJIOTHI1?

20. Kakue cragum pa3pabOTKu TMPOIIECCOB OYMCTKHM C HCIOJIB30BAHUEM MEMOpPaHHBIX
TexHoJiornii Bam n3BecTHBI?

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUst

Onenka Kpurepuu onieHMBaHus 110 IK3aMEHY

OLICHKY «OTJIMYHO» 3aCIly’)KMBAeT CTYJIEHT, OCBOMBIINN 3HAHUS, YMEHHS,

KOMITETEHIIMHN U TEOPETHUECKUN MaTepuan 6e3 mpoOesoB; BHIMOJIHUBIINN

BhICOKHii BCE 3aJlaHusl, NPEIYyCMOTPEHHblE Y4YeOHBIM IJIAHOM Ha BBICOKOM
YPOBCHD 5 KaueCTBEHHOM ~YPOBHE; NPAKTHMECKHE HABBIKH npodeccuoHaIbHOTO
(oTiHaHO) NPUMEHEHHUsI OCBOEHHBIX 3HaHUM chopmupoBanbl. CTyIeHT CBOOOIHO
BJIJICET TEOPETUYECKHMM MaTepuanoM (3HaeT KaK OCHOBHBIE, TaK U

cnenn(uyeckue CHHTETUYECKHE METO/Ibl, a TaK)Ke MEXaHU3Mbl OCHOBHBIX

peakiuuii) ¥ cnoco0eH caMOCTOSTEIbHO PELIUTh SK3aMEHAIIMOHHYIO 3a/1a4y

Cpennuii OLICHKY «XOpOILI0» 3aClIy>KUBACT CTYACHT, IPAKTUYECKU IIOJIHOCTBIO
YPOBEHb «4» OCBOMBUINI 3HAHMSI, YMEHHMs, KOMIETEHIIMN U TEOPETHYECKUI MaTepHall,
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(xopor10) ydeOHbIC 3aJaHus HE OICHCHBl MaKCHMaJbHBIM YHCIOM OaioB, B
OCHOBHOM c(hOpMHUpOBaJl TMpakTUYecKue HaBbIKU. CTyIEHT XOpOLIOo
BIIQJICET TEOPETUYECCKHMM MATEpUAIIOM, 3HAeT 0a30BbIE CUHTCTHUYCCKUC
METO/bl 1 UMEET MPEJCTABICHUE O MEXaHU3MaX OCHOBHBIX CUHTETUYECKU
BKHBIX PEAKIIUi, CIIOCOOCH CITPABUTHCS C IK3aMEHAIIMOHHOM 3a/1a4eii pu
HE3HAYMTEJIbHON IOMOILY CO CTOPOHBI ITPENO01aBaTelis

OLICHKY «YyJOBJICTBOPUTEIBHO» 3aCIy’)KMBAaeT CTYACHT, YaCTHYHO C
poOesaMy OCBOMBLIMM 3HAHUS, YMEHUS, KOMIIETEHLIUU U TEOPETUYECKUI
MaTepuas, MHOrHe y4yeOHbIe 3aJaHus OO HE BBINOJHWI, JHOO OHHU

[Toporosslii
YPOBEHb 3% OLIEHEHbl 4YMUCJIOM OauloB OJU3KMM K MHMHUMAJIBHOMY, HEKOTOpBIE
MpaKkTUYecKre HaBbIKM He cdopmupoBanbl. CTyAeHT 3HaeT 0a3oBbIe
(YIIOB;,CIIE;) PUTC 1 cunrernueckue METO/bI, OJIHAKO IIOXO pa3?npaeTc;1 B CHeUU(PUIECKUX
METOAAaX W MEXaHMW3Max OCHOBHBIX pPEaKIUil, C TPYIOM CIPABISIETCS C
9K3aMEHAllMOHHOM 3aJadyedl MpH CYLIECTBEHHOW IIOMOLIM CO CTOPOHBI
IperoiaBaTess
OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKHBAET CTYAEHT, HE OCBOMBIIMN
. | 3HaHUWS, YMEHHsA, KOMIIETCHIIMA W TEOPETUYECKUU Marepuai, ydeOHbIe
MuHuManbHbINA
yPOBEH 2% 3aJJaHUs. HE BBINOJHWI, MPAKTUYECKHE HABBIKM HE C(HOPMUPOBAHBI.
(Hey10BICTBOPH CryneHT He CHOCOOCH pEeMIMTh SK3aMEHAIIMOHHYIO 3a/ady Jaxke ¢
TeNbHO) MIOMOILBIO TPENoaBaTes 1 II0X0 BIaJeeT TEOPETUUECKUM MaTepHualioM

(HaOnromaroTCcsl CyLIECTBEHHBbIE OIIMOKM IpU  OOCYKIEHHH 0a30BbIX
CHHTETUYECKUX METOJIOB)

Kputepuu onieHuBaHuS KOHTPOJILHBIX padoT

O1eHKa «OTJIMYHO» BBICTABIISCTCS, €CIU CTYJICHT BBIMOJHWI PadoTy 0e3 OImMOOK U
HEJI0YETOB, JIOMYCTHII He O0JIee OJJHOTO HEI0UYETa.

O1eHKa «XOPOIII0Y», ECIIU CTYACHT BBIMOJHWI paboTy TOJIHOCTBIO, HO JIOMYCTUJ B HEW HE
Oosee ogHOM HErpyOOU OMIMOKK U OJTHOTO HEJ0UeTa, WU He 0oJiee IBYX HEJOUYETOB.

O1neHKa «yI0BJIETBOPHUTEIbHO», €CIIM CTYJICHT IPABWIBHO BBINOJHWI HE MEHEe
MOJIOBUHBI pa0OTHI WU JOMYCTUIT HE OoJiee ABYX IrpyObIX OIIMOOK, WM HE OoJiee OHOU rpyOoit
¥ OJIHOM HerpyOo# OMMOKH M OJTHOTO HEJA0YETa, UK He OoJiee IBYX-TPeX HErpyObIX OMIUOOK, TN
OJIHOM HerpyOo#l OMMUOKK M TPeX HEJIO0YECTOB, WM MPU OTCYTCTBUU OIMIMOOK, HO MPH HATHYUU
YeThIPEX-TISITH HEJJOYETOB, TUIOX0 3HAET TEKCT MPOU3BEACHHUSI, TOMYCKAET HCKaKeHHEe (HaKTOB.

OreHKa «HEYI0BJIETBOPUTEIBHO», €CIIA CTYACHT JIOIYCTHJI YHCIIO OIMUOOK U HEJIOYETOB,
MIPEBOCXOISIIIEe HOPMY, IPU KOTOPOU MOKET OBITH BHICTABJICHA OIIEHKA «3), UJIH €CIIU MPABUIBHO
BBITIOJTHIJT MEHEE ITOJIOBUHBI pAOOTHI.

Kpurepun ouenuBanus pegeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TPeOOBaHMS K HANMCAHHIO M 3alllUTe pedeparta:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTyaJbHOCTb, CIENIaH KpaTKUW aHalu3 pa3iIHyuHbIX
TOYEK 3pPEHHs Ha paccMaTpUBAaEMYyIO MpOOJEeMy U JIOTMYHO M3JI0K€Ha COOCTBEHHAs MO3MIIMA,
c(opMyJIHpOBaHbl BBIBOJABI, TE€Ma pPACKpbITAa IOJHOCTBIO, BbIAEpKAH O00BEM, COOJIIOJCHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, JaHbl TPABUIIbHBIE OTBETHl HA JONOJHHUTEIbHBIC
BOIIPOCHI.

O1eHKa «XOpPOLI0» — OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3aliuTe BINOJHEHBI, HO
IIPU ATOM JIOMYILIEHbI HEOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHaa;
OTCYTCTBYET JIOTHUECKasi MOCIIEA0BAaTEIbHOCTh B CYXJIEHUSAX; He BblAepkaH o0beM pedepara;
UMEIOTCS YIyIIEeHUs B 0QOpMIIEHUH; Ha JIOMOJHUTENIbHbBIE BOITPOCHI IPH 3aLIUTE JaHbl HETIOJIHbIE
OTBETHI.

OneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHbIE OTCTYIUIEHUS OT TPeOOBaHUM
K pedepupoBanuio. B 4acTHOCTH, TeMa OCBEIIEHA JIMIIL YAaCTUYHO; JOMYIIEHbI (pakTHyecKue
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OIIMOKK B CoJep)KaHUU pedepaTa WM MPHU OTBETE HA JOMOJHHUTEIbHBIE BOMPOCHI; BO BpeMs
3alIUThl OTCYTCTBYET BBIBOJI.

OneHka «HeyI0BJIETBOPUTEJIBLHO» — TeMa pedepara He pacKpbiTa, OOHApYKHUBAETCS
CYLLIECTBEHHOE HEIOHUMAHUE IIPOOJIEMBI.

Kpurepun nuddepeHuupoBanHoii oneHku pedepara

Kpurepuu oneHku MakcumasbHas OIICHKa B 0ajuiax
JIorM4HOCTh U3JIOKEHHUS 3
PackpbiTre TeMbl 3
Hcnonp3oBanne mMupoKo HHPOPMAITMOHHON 0a3bl 3
Hannune coOCTBEHHBIX BEIBOAOB, 0000IICHHIA, 3

KPUTHYCCKOI'O aHaJIn3a

Cobutro/1eHuE NpaBUil IUTUPOBAHUS 2
[TpaBUIIbHOCTE OhOPMIICHHUS 1
Hroro: 15

13-15 0amwI0B — OTJIMYHO;

10-12 6aymoB — X0poIIIo;

8-9 GannoB - y/10BIETBOPUTEINBHO;
0 GaJyuTOB — HEYIOBJIIETBOPHUTEIIHHO.

Kpurtepuu oneHnBaHus pe3yJbTATOB YCTHOIO OIIPOCa

OneHka «xopouio» CTaBUTCS, €CIOU CTYIEHT JIae€T OTBET, YJOBJIETBOPSIOLIMII TEM K€
TpeOOBaHUAM, YTO U JJIS OLEHKU «OTJIMYHO», HO JOMycKaeT 1-2 omuOKH, KOTOpBIE CaM XKe
UCIPABIISET, U 1—2 HemoueTa B OCIEI0BATENBHOCTH U S3bIKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenbHoy CTABUTCS, €CIM CTYJIEHT OOHapy)KMBaeT 3HaHHUE U
[IOHMMAHHE OCHOBHBIX IIOJIO’KEHUH TaHHOM T€MbI, HOT U3JlaraeT MaTepraj HETOIHO U JIOITYCKAeT
HETOYHOCTHU B OIPEACICHUN MOHATUH WK (HOPMYIUPOBKE IPABUIT; HE yMEET JOCTATOUYHO IITyOOKO
U JI0Ka3aTelbHO 00OCHOBAaTh CBOM CYXKICHMSI U MPHUBECTH CBOM IPUMEpPHI, U3JIaraeT Marepuai
HETMOCJIEeZ0BATENILHO U IOIYCKAET OIMOKH B S3IKOBOM O()OPMIIEHUH H3J1araeMoro.

OueHka «Hey0oe1emeopumenbno) CTaBUTCS, €CJIU CTYIAEHT OOHapy>XUBaeT HE3HaHUE
OonblIe YacTH COOTBETCTBYIOLIETO BOIPOCA, [JOMycKaeT OMMUOKM B  (OpMyJIHpOBKe
ONpeeNieHu M TPaBUJl, UCKAXKAIOUIME UX CMBICI, OECIOpSIOYHO U HEYBEPEHHO H3Jaraer
matepuan. OneHka «2» OTMEYaeT TaKMe HENOCTaTKM B IOATOTOBKE, KOTOPBIE SBIISIFOTCS
CEpbE3HBIM MPEMATCTBUEM K YCIEIIHOMY OBJIAJICHUIO OCIEAYIOLUIUM MaTepUaJIOM.

Kpurtepun onenuBanus 0bICTPOro NHCbMEHHOI0 ONPOCa «OJIMI-OIIPOCa»

[IIxana oueHuBaHuUsA:

«OTJIMYHO» - BOIPOC PACKPBIT MOJIHOCTHbIO, TOYHO 0003HAUYEHBI OCHOBHBIE MOHATHUS U
XapaKTePUCTHUKU 10 TEME.

«Xopomo» - BONPOC PACKPBIT, OAHAKO HET MOJHOIO ONMCAaHMS BCEX HEOOXOAMMBIX
DJIEMEHTOB.

«Y10BJIETBOPUTEIBHO» - BOIIPOC PACKPBIT HE MOJHO, MPUCYTCTBYIOT TpyObIe OIIMOKH,
OJIHAaKO €CTh HEKOTOPOE MOHUMaHNE PACKPHIBAEMbIX MTOHSITHIA.

«HeynoB/1eTBOPHUTEIBHO» - OTBET HAa BOIIPOC OTCYTCTBYET UJIU B 1IEJIOM HE BEPEH.

Kpurtepun onenuBanus 1a00paTopHbIx pador
«5» (OTIUYHO, 3aYTEHO): BBIITOTHEHBI BCE 3a/IaHH TA0OPATOPHOU PabOThI, CTYIEHT YETKO
u 0e3 omMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI.
«4» (XOpoI10, 3aYTEHO): BBIMOJHEHBI BCE 3aJaHHS JIA0OpaTOpPHOW pPaOOTHI, CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMH.
«3» (yIOBIETBOPUTENHHO, 3aYTEHO): BBIMOJIHEHBI BCE 3aJaHusl J1abopaTOpHOW paboTHI ¢
3aMEUYaHUsIMU; CTYJEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.
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«2» (He 3a4TEHO0): CTYJEHT HE BBIIOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/aHus
nabopaTtopHOi pabOTHI; CTYICHT OTBETHII HA KOHTPOJIbHBIE BOMPOCHI C OIIMOKAMHU HITA HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 IlepeuyeHb y4eOHOI JIUTEpPaTyphl, THPOPMALMOHHBIX PECYpPCOB H TeXHOJIOTHil

5.1 YueOHas uTeparypa

1. MemOpanbl u MemOpannbie TexHojoruu [Tekct] / otB. pen. A. b. SpocmaBues. -
Mocksa: Hayunsiit mup, 2013. - 611 c.

2. Bonkos, B.A. Teoperndeckre OCHOBBI OXpaHbl OKPY>KaloLe cpebl [DIeKTpOHHBIH
pecypc]: yueb. mocobne — DnektpoH. gaH. — Cankr-IlerepOypr: Jlanp, 2022. — 256 ¢c. —
Pexxum nocryna: https://e.lanbook.com/book/211955.

3. Encyclopedia of membrane science and technology [Tekcr]. Vol. 1/ ed. by Eric M.V.
Hoek, Vololymir V. Tarabara. - Copyright. - Hoboken, NJ: Wiley, 2013. - xviii, 780 pp.

4. Encyclopedia of membrane science and technology [Texcr]. Vol. 2 / ed. by Eric
M.V. Hoek, VVololymir V. Tarabara. - Copyright. - Hoboken, NJ: Wiley, 2013. - xi, p.781-1532

5. Encyclopedia of membrane science and technology [Texcr]. Vol. 3 / ed. by Eric
M.V. Hoek, VVololymir V. Tarabara. - Copyright. - Hoboken, NJ: Wiley, 2013. - xi, p.1533-2347

6. Berowmkun, A.I'. HxeHepHas 3amura BOJHOM cpelbl [DNEeKTpOHHBIA pecypc]:
yuebHnoe nocobue / A.I'. Beromkun. — Dnekrpon. nan. — Cankr-IlerepOypr: Jlanp, 2022. —
416 c. — Pexxum noctyna: https://e.lanbook.com/book/211589

7. [Mucemenckast, Haramust JmutpuesHa (Ky6I'Y). MeToab! 3alUThI cpeibl OOMTaHUS
B TexHocdepe [Tekcr]: yuebnoe nocodue / H. /. [Tucemenckas, B. B. I'anbru, B. B. Hukonenko;
M-Bo obpa3zoBanus u Hayku Poc. @enepanun, Kybanckwmii roc. yH-T. - KpacHonap: [Kybauckuii
rocyaapcTBeHHbIil yHuBepcurer], 2007. - 140 c.

5.2 Ilepuoguyeckue JuTepaTypa
1. Basel nanusix kommnanuu «Mct Beroy http://dlib.eastview.com
2. Onekrponnas oudamoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HuTepHeT-pecypchl, B TOM YHCJEe COBpeMeHHbIe MNpodeccHoHATbHBbIE 0a3bl
AAHHBIX 1 HHPOPMALMOHHBbIE CIPABOYHBIE CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. DbC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWMH» www.biblioclub.ru
3. BBC «BOOK.rux» https://www.book.ru
4
)

. OBC «ZNANIUM.COM» www.znanium.com
. DBC «JIAHB» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:

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

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

3. XKypnans uzgarenscrtea Wiley https://onlinelibrary.wiley.com/

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

5. [TonHOTEKCTOBBIC apXMBBI ~ BEAYIIUX 3alaJHbIX HAYYHBIX O KypHaJOB Ha
Poccuiickoii mratdopme Hayunsix xypaamos HOMKOH http://archive.neicon.ru

6. HanmonaneHast >neKkTpoHHas OMOIMOTEKa (JOCTYIN K DIEKTPOHHON Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrBenHoi ouodnmnoreku (PI'B) https://rusneb.ru/

7. baza nmannbix CSD KemOpHIKCKOro LEHTpa KpHCTALIOrpaduyecKux ITaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

10. Nature Journals: https://www.nhature.com/
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https://link.springer.com/
https://www.nature.com/siteindex/index.html

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

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

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

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

15. "Jlekropuym TB" http://www.lektorium.tv/

16. VYuusepcurerckas uadopmarmonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHBIE CUCTEMBbI:
Koncynprant [1nroc - cipaBoyHast mpaBoBasi cucTeMa (JIOCTYII 10 JIOKAJTbHOW CETH C
KOMITBIOTEPOB OUOIMOTEKH ).

Pecypchbl cBOOOIHOTO J0CTYyHA:

1. KubepJlennnka http://cyberleninka.ru/;

2. AMepuKaHcKas mateHTHas 0a3a qaHHbIx hitp://www.uspto.gov/patft/

3. MuHuCTepCcTBO HayKd | Bbicmiero oOpasoBanus Poccuiickoit ®epepanuun
https://www.minobrnauki.gov.ru/;

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

5. Wudopmanmonnas cucrema "ExmHoe OKHO mgocTynma K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kommeknms 1udpoBbIX o0Opa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

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

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

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

10. 3akonomnpoekt "O6 obpazoBannu B Poccuiickoii @enepanuu'". Bonpock n 0TBETHI

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

CoOcTBeHHBIE JJIEKTPOHHBIe oOpa3oBaTeibHble M HMHG(pOPMALMOHHBIE pecypchl

KyoI'y:

1. DNEeKTPOHHBIN KaTajor Hayunon O6ubaoTeKU Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DneKTpoHHas oubnuoTeKa TPyAOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoaysibHOTO TMHAMUYECKoro ooydeHus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, y4e€OHO-METOJUYECKUX KOMIUIEKCOB, MyOJMKaluil u
koHpepentmii http://infoneeds.kubsu.ru/

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

6. OnexTpoHHBIN apxuB nokymentoB KyOI'Y _http://docspace.kubsu.ru/

DneKTpoHHbIE 00pa3zoBaTeNbHbIE pecypchl Kadeapbl HHPOPMALMOHHBIX CHCTEM U
TexHosoruil B oopazoBanuu Ky6I'Y u nayuno-metoauueckoro xxypHana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6 MeToauyeckne ykazaHus 1Js1 00y4arOIMXCH M0 OCBOCHHI0 THUCHMILIMHBI (MOAYJIs1)

VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMpEArojaraeT akTHBHOE, TBOPYECKOE YydacTue
CTYJIEHTa MyTEM ILIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

TGKYHH/Iﬁ KOHTPOJIb 3HAaHUH OCYHICCTBIIAACTCA Ha KaXIOM JICKIMOHHOM 3aHATUH U
naboparopHoit pabore. IToroBast popma KOHTPOIS — SK3aMEH.

O0mme pekoMeHIAIUM

N3ydenne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpadOTKH pabouell mporpaMMel, 0codoe
BHUMAaHUE, YIEISIS IEJSIM U 3a7[a4aM, CTPYKTYpe U COIEPKAHUIO Kypca.
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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/
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/

Nmeetcs anekTpoHHas BEpCHs JIEKIMH O JaHHON JUCHUTUIMHE.
OcHoBHO# Qopmoii 00yUueHHS CTYIEHTOB SIBIISIETCS CAMOCTOSTENbHASI padoTa Hall
yueOHbIM MaTepuasioM. IIporiecc n3yueHust JUCUUIUIMHBI COCTOUT U3 CIIEAYIOIINUX TarOB:

1 IIpopaboTka TEOPETHUECKOTO0 MarepHuaja I0 PEKOMEHJOBAaHHBIM YyYeOHMKaM |
KOHCIIEKTaM JIEKLIWH, IPEJOCTAaBIECHHBIX IIPENOIaBaTEIEM B JJICKTPOHHOM BHJIE.

2 BBINOJTHEHNE CaMOCTOSITETIBLHBIX PadoT.

3 Cnauu 3K3aMeHa B yCTHOW WJIM IMCbMEHHOM (opMe (110 YCMOTPEHUIO IIpenojaBaTesis).

Padora ¢ koHcnekTOoM Jekumii. [[pocMoTpuUTe KOHCIIEKT Cpas3y MOCIE 3aHATUH, OTMETHTE
MaTepual KOHCIEKTa JIEKIIUN, KOTOPBIM BBI3BIBACT 3aTPyJHEHUS Ul NOHMMaHus. [lonbrTaiitech
HalTH OTBETHI HAa 3aTPYJHUTENIbHBIE BOIPOCHI, UCIOJIb3Ysl PEKOMEHIyeMYo JuTeparypy. Eciu
CaMOCTOSITENILHO HE y/1a10Ch pa300paThesl B MaTepuaie, copMyinpyiTe BOIPOCHl U 00paTUTECh
3a IIOMOIIBIO K MPEMOAAaBaTENI0 Ha KOHCYIbTAIUU WK OJroKaiiiei tekuuu. PerynsapHo otBoguTe
BpeMs [l IOBTOPEHUs NIPOMIEHHOI0 MaTepuaa, IpoBepsis CBOU 3HAHMSI, YMEHUS U HABBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.

Jleknuu. MeToauka yreHud JeKIMi. JISKINN SIBIAIOTCS OJHUM U3 OCHOBHEIX METOJIOB
00y4eHHs N0 TUCIUILINHE, KOTOPHIE I0JKHBI PEIaTh CIEAYIOIINE 3aJauH

- M3JIOKUTh BAKHEHUIIMM MaTepuall IIPOorpamMMbl Kypca, OCBELIAIOIINNA OCHOBHBIE
MOMEHTHI;

- Pa3BUTh Y CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSITENILHOM paboTe Haja ydeOHOU H
Hay4YHOU JIUTEPATYPOH.

['maBHOW 3amaveil KaKIOW JIEKIUU SIBJISIETCA PACKPBITHE CYIIHOCTH TEMbI M aHAJIU3 €€
IJIaBHBIX TOJOKEHUH. PexomeHayeTcs Ha NEpBOW JIEKIMM OBECTH A0 BHMMAHHS CTYICHTOB
CTPYKTYpYy Kypca U €ro pasfieibl, a B JaJbHEHIIEM YKa3bIBaTh Hayal0o KaXkJI0ro paszieina, CyTb U
€ro 3a7iauul, a, 3aKOHYMB U3JI0’KEHHE, ITOIBOAUTH UTOT 110 3TOMY pa3zeily, YToObl CBS3aTh €ro co
cnenyromuM. ConepikaHue JeKUMH ompexaensieTcss paboueil mporpammoil Kypca. Kpaiine
JKeJaTeJIbHO, YTOObI KaXKas JIEKLMs OXBaThlBajla U MCUYEPIbIBAIa ONPEICIIEHHYIO0 TeMy Kypca U
npezcTaBisiia co00i JOTHUECKH BIIOJIHE 3aKOHYCHHYIO paboty. Jlydie COKpaTUTh TeMy, HO HE
JIOIIYCKaThb IIEPEPBIBA €€ B TAKOM MECTE, KOIJja OCHOBHAs M€ €11e MTOJIHOCTBbIO HE PACKpPbITA.

JlabopaTopuble 3ansaTus. MeToauMka mNpoBeleHUs Ja0OpPaTOPHBIX 3aHATHI.
O063aBenuTech BceM HEOOXOAMMBIM MeTOJMUYECKUM obecriedeHueM. llepen mocerieHnemM
1ab0paTopuy U3yYUTE TEOPHUIO BOIPOCA, MPENAINOJIaraéMOro K MCCJIeI0BaHUIO, 03HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe W MOArOTOBBTE NMPOTOKOJ MPOBEACHUS PabOTHI, B
KOTOPBIN 3aHECUTE:

— Ha3BaHHE pabOTHI;

—3aroTOBKH TaOJIHUII JUIs 3aII0JIHEHUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HAOJI0ICHUI;

— YpaBHEHHUS XUMHUYECKHX peakluil MpeBpalleHHi, KOTopble OyAyT OCYLIECTBIIEHbI MpU
BBITIOJTHEHUH DKCIIEPUMEHTA;

— pacueTHble (GOPMYIIbI.

Henstmu npoBenenus 1a00paTOPHBIX padOT ABIISIOTCS:

- YCTaHOBJICHHE CBA3€H TEOpUU C NPAKTHUKOH B (QOpME SKCIEPUMEHTAIBLHOTO
MOITBEP K IEHUS TI0JIOKEHUHN TEOPHH;

- o0y4yeHHE CTYACHTOB YMEHUIO aHAIM3UPOBATh MTOJyYEHHbIE PE3YyJIbTATHI,

- KOHTPOJIb CaMOCTOSTEIbHON PabOTHI CTYAEHTOB [0 OCBOCHUIO KypCa;

- oOydeHne HaBbIKaM MPOPECCUOHATBHON IEATETLHOCTH

Lenu 1aGopaTOpHOro MPaKTUKyMa JOCTUTAIOTCS HAMITYYIIUM 00pa30M B TOM CIIydae, €CIIU
BBITMIOJTHEHUIO AKCIIEPUMEHTA IMPeILIeCTBYET ONpeesIeHHas MOArOTOBUTEIbHAs BHEAY IMTOPHAs
pabora. ITosTomy mpemnonaBaTenb 00s3aH JOBECTH O BCEX CTYJAEHTOB IpadUK BBITOJHEHUS
1abopaTOpHBIX paboOT ¢ TeMm, 4TOOBI OHM MOTJIM 3aHUMAThCS IIEJICHANPABICHHON JIOMAaITHEn
noaArotoBkoi. Ilepen HauanoM ouepeqHOro 3aHATHS MPENOAABATEND I0JKEH YAOCTOBEPUTHCS B
TOTOBHOCTHU CTYJI€HTOB K BBITIOJHEHHIO JJAOOPATOPHON pabOThI MyTeM KOPOTKOTo cobece0BaHus
U MIPOBEPKHU HAJMYUS Y CTYACHTOB 3arOTOBJIEHHBIX TPOTOKOJIOB MPOBEICHHSI paOOTHI.

17



JlaGoparopHasi paboTa BBINOJHIETCS CTYJIEHTOM B COCTaB€ TPYIIbI, MOATPYIIBI WIH
WHIUBUlyalbHO. Bce BbIUMCIEHUs, BKJIIOYAash OIEHKY TOYHOCTH SKCIIEPUMEHTA, KEIaTelIbHO
MPOBOAMTH BO BpeMms 3aHATHS. [Ipy HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBITIOJHSATH
B Yachl CaMOCTOSITEIBHOW pabOThl ¢ 00s3aTeNbHBIM MPEACTaBICHHEM pe3yJbTaToOB
MPEnoAaBaTesNo Ha MOCIeAYIOUINX 3aHATUAX WM KOHCYJIbTaIUsIX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOIUTHCS MOCTIE OKOHYaHUS pabOThl B Ja0OpaTOpUU.
J1J1sl OATOTOBKY K 3allIUTE OTYETA CIIEAYeT MPOoaHaIn3upOBaTh SIKCIIEPUMEHTaIbHbIE PE3yIbTAaThI,
COTOCTAaBUTh UX C U3BECTHBIMU TEOPETHUECKUMU IMOJOKEHUSIMHU WM CIPABOYHBIMHU JTAHHBIMH,
00001IUTh pe3yNbTaThl UCCIEIOBAaHUN B BHUJAE BBIBOAOB IO paboOTe, MOATOTOBUTH OTBETHI Ha
BOTIPOCHI, TPHUBOJMMBIE B METOAMYECKUX YKA3aHUIX K BBIITOJHEHUIO TAO0paTOpHBIX padoT. [Tocie
3aBEpIICHUSI BHITIOJHEHUS JIAOOPATOPHBIX padOT MPOU3ZBOIUTCS UX 3aIIUTA.

B ocBoenun AMCHUIUIMHBI MHBATUIAAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMEET WHIAWBHUIyaJlbHas yueOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEILHOE PA3bsICHEHUE yUeOHOr0 MaTepuara.

WunuBuayanbHble KOHCYJIBTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3ALUU OOYYEHUS U YCTAHOBJICHUIO BOCIMTATEILHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HHBAJIWIOM WM JHIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

Metoauka HanucaHusi pedeparoB. Hamucanue pedepara sBiusercs omHod u3 dhopm
00y4eHHUs CTy/I€HTOB, HAPaBJICHHOW Ha OPraHU3alMIO U MOBBIILIEHUE YPOBHS CAMOCTOSITEIbHON
paboThl CTYIEHTOB; OJHOM M3 (GopMm HaydyHOW pabOTHl CTYIEHTOB, IIENbI0O KOTOPOW SBISETCS
paciMpeHre Hay4yHOro Kpyro3opa CTy/1I€HTOB, 03HAKOMJIEHHE C METOA0JI0TMEN HAyUYHOT' O [TOUCKA.

OcHoBHbBIE 3a7]aud CTyJ€HTa MpPU HANMCAaHUU pedepara: ¢ MAKCUMAIbHOW MOIHOTOMN
UCIIOJIb30BaTh JIUTEPATYpy MO BHIOpAaHHOW TeMe (KaK PEeKOMEHIYEMYIO, TaK U CaMOCTOSATEIbHO
no00paHHy0) Uil NMPaBUIBHOTO TOHMMAHUSI aBTOPCKOW MO3UIMH; BEpHO (0e3 HCKaXeHUS
CMBICJIa) TIepeIaTh aBTOPCKYIO TO3UIUIO B CBOCH paboTe; YSACHUTH JIJIsl Ce0sl M U3TI0KHUTH IPHYNHBI
CBOETO coriacusi (Hecoraacus) ¢ TEM HIIM UHBIM aBTOPOM I10 JaHHOH mpobieme.

Cmpyxkmypa peghepama

1. TuTybHBIN TUCT

2. OrnaBneHue

Ornasienue - 370 MIaH pedepaTa, B KOTOPOM KaXKIOMY pa3Aeny J0JKEH COOTBETCTBOBATh
HOMEp CTpPaHUIIbl, HA KOTOPOH OH HAaXOJHUTCS.

3. Tekcr pedepara.

OH nenuTcst Ha TPU YacTU: BBEJIEHUE, OCHOBHAS YacCTh U 3aKJIIOUYECHHUE.

a) Beenenue - paznen pedepara, MocBsIEHHbIN TOCTAHOBKE MPOOIeMbl, KOTOpas OyaeT
paccMaTpuBaThCsl 1 000OCHOBAHHUIO BHIOOpPA TEMBI.

6) OcHOBHast yacTb - 3TO 3BE€HO PabOThI, B KOTOPOM IOCIEI0BATEIbHO PACKPBIBACTCS
BblOpaHHas TeMa. OCHOBHasl 4acTh MOXET OBbITh INpEACTaBiIeHAa KakK IeJIbHBIM TEKCTOM, TaK U
pasneneHa Ha riaBel. llpu  HEOOXOTUMOCTH TEKCT pedepaTa MOMNKET JOMOJHATHCS
WJUTIOCTPAIUSMU, TabuaMu, TpagukaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKiroueHue - JaHHBIN pa3zen pedepara JoKeH ObITh MPECTaBIICH B BUIE BHIBOJIOB,
KOTOpBIE TOTOBATCS HAa OCHOBE MOATOTOBJIEHHOIO TE€KCTa. BBIBOABI JOJKHBI OBITH KPAaTKUMU U
4eTKUMH. Takke B 3aKJII0UEHHE MOYKHO 0003HAYUTH MPOOIEMBI, KOTOPHIE ""BRICBETUIIUCH" B X0OJI€
paboThl Haj pedepaTom, HO HE OBLITH PACKPBITHI B paboTe.

4. CnucoK UCTOUYHUKOB UM TUTEPATyphl. B TaHHOM crivicke Ha3bIBAIOTCS KaK T€ UCTOYHHKH,
Ha KOTOpBIE CChIJIAETCS CTYIEHT IPU MOATOTOBKE pedepara, TaKk U BCE MHbIE, U3yUEHHbIE UM B
CBSI3U C €ro MOAroTOBKOW. B pabore M0MKHO OBITH HCIOIB30BAHO HE MEHEE S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBINMOIHEHHAs C HUCIOJIB30BAHUEM MaTepuana, COJAEpPKaIlerocsi B 0JTHOM
HAyYHOM MCTOYHUKE, SIBIISETCS SBHBIM IUIaruatoM u He npuHuMmaercsa. Odopmnenune Crucka
UCTOYHUKOB U JIMTEPaTyphl JIOJDKHO COOTBETCTBOBAaTh TpeOOBaHUSAM OuOIMOrpapuueckux
ctanaapToB. O0beM U TEXHUYECKUE TPEOOBaHUS, TIPEIbIBISIEMbIE K BHIMOTHEHHUIO pedepara.
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[Ipe3eHTanmu Ha 3aJaHHYIO TEMY BBINOJIHAIOTCS B mporpamme Power Point. OHa gomxHa
COCTOATh MHMHHMYM M3 6 CcHaiiloB W cojaep)kKaTh OCHOBHBbIE ONperencHHs, (aKTHIeCKUui
WITIOCTPUPOBAHHBIM MaTepuall, BIBOJIbI U CIIMCOK MCIIOJIb30BAaHHBIX UCTOYHUKOB.

JlokJaz, COnpoOBOXKAAOIINN MPE3ECHTALNH, JOJKEH 3aHUMATh S5-7 MUHYT.

W noxnan, W mpe3eHTaluu IPeIBAapUTENIbHO IPUCBUIAKOTCS IPENoJaBaTelo 110
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

MeTtoauka NMOATOTOBKM K KOHTPOJIBHBIM PadoTaM M HANMCAHMSA KOHTPOJIbHBIX
pador. IIpu moAroroBke K KOHTPOJIBHOW PabOTE W MTOTOBOMY TECTHPOBAHUIO HEOOXOIMMO
BHUMATEJIbHO MPOYUTATH COCTABIICHHBIE paHEe KOHCIEKTHI JIeKIMi. CBEpUTh CIIMCOK BOIIPOCOB €
umeroreiics uHpopmanueii. Henocraromyo nHpopMmanuo HEOOXOIUMO HAUTH B y4eOHHKAX
(YueOHBIX TOCOOUSIX) WII B IPYTUX UCTOYHUKAX HH(OpMaIuy.

KonrtponbHast paboTa npoBOAUTCS B MUCbMEHHOH (Gopme.

KoHnTponbHble paboThl OOBIYHO COJEPAKAT HECKOJIBKO BONPOCOB U MMEIOT HECKOJIBKO
BapuanToB. CTymeHT nu0OO caMmM BBIOMpAeT OJWH M3 MPEAJOKEHHBIX BapUAHTOB, JHMOO
IpEenoiaBaTesb 3aKpeIUisieT 3a KaXK/IbIM CTYA€HTOM OIpEIeIeHHbI BapUaHT.

MeToanyecKkue peKOMeHIalMM 1Jisl IPpoBedeHust Ik3aMmeHa. CTyIeHTHI 00s3aHbI CIaTh
9K3aMEH B COOTBETCTBUU C pPACIUMCaHMEM M Y4YeOHBbIM IUIAHOM. OK3aMEH IO JAUCLUILIMHE
npecieayeT Leib OLEHUTh padoTy CTyIEHTa 3a Kypc, MOJTYYeHHE TEOPETHUYECKUX 3HAHHM, MX
IPOYHOCTh, PA3BUTHE TBOPUYECKOIO MBILIUICHUS, NMPHOOPETEHHE HAaBBIKOB CaMOCTOSATEIbHOM
paboThl, yMEHHE IPUMEHSATH OJTYYCHHBIC 3HAHUS IS PEIICHUS TPAKTUIECKHUX 3a/1a4.

dopma NpoBEeACHMS HK3aMEHa: YCTHO WJIM IHCbMEHHO YCTaHABIMBAETCS PpeELICHUEM
kadeapel. Pe3ynpTar craun sK3aMeHa 3aHOCUTHCS MTPETI0IaBaTeNIeM B U 3a4ETHYIO KHIKKY.

7 MaTtepuajbHO-TeXHUYECKOe o0ecrevyeHue 1o JUCUUIInHEe (MO1YJII0)

HaunmMenoBaH#e CrienuaIbHbIX OCHAICHHOCTD CHELHATbHBIX IOMEIIeHHH | [lepedeHp IUIEH3HOHHOTO
HOMEIICHHU POrPaMMHOTO
obecrnieueHus
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mmebenb Microsoft Windows
MPOBEICHUS 3aHATHH JIEKIIMOHHOTO | TeXHUUEeCKHe CpeacTBa O0yUCHHUS: Microsoft Office
THMA 9KpaH, MPOEKTOP, KOMIIBIOTEP Professional Plus
(ayn. 126¢, r. Kpacuomap, yi1. COMSOL Multiphysics
CraBpomnosbckas, 149)
VYuebOHbie ayJIUTOPHU st | MebGens: yueOHast Mmebenb Microsoft Windows
TPYIIOBBIX W HMHAWBHIAYaJbHBIX | TeXHHUECKHE CPENCTBA OOYUCHHUS: COMSOL Multiphysics

KOHCYJIbTAIMH, TEKYILIEr0 KOHTPOJIS | DKpaH, IPOEKTOP, KOMIIBIOTED
U IPOMEKYTOYHOM aTTecTaliu
(ayn.328c, 101a, r. KpacHonap, yi.
CraBpomnonbckas, 149)

VYuebOHbie ayJIUTOPHU Juist | Mebens: yaeOHast Mebeb Microsoft Office
mpoBeAeHus abopaTopHBIX padoT. | TexHndyeckue cpeacTBa OOyICHUS: Professional Plus
Vuebnas  maGoparopus  BJK]] | 9kpaH, IpoeKTop, KOMIBIOTEP

(ayn.328c, 105a r. Kpacuogap, yiu. O6opynosanne  Jlaboparopun  328c:
CraBpornonbckast, 149) BBITSDKHAs CUCTEMA BEHTHIISALIMH, MEJIOBOM

JIOCKOH, cpelcTBaMu [I0’KapHOU
0e30macHOCTM M OKa3aHWd  IepBOH
MEIUIMHCKON TMOMOIIH, JOCKOW-3KpPaHOM

YHHUBEPCAIbHOM, KOPOTKO(OKYCHBIM
WHTEPAKTHBHBIM MPOCKTOPOM,
HOYTOyKamHu u HE0OXO0IUMBIM

11a00paTOpPHBIM 000PYJOBAHUEM:
Jlaboparopuerii crenn «MccnemoBaHue
CIOCOOOB 3aIIUTHI OT MPOU3BOJCTBEHHOTO
myma» BX/;

Crenn-tpeHaxep "CpencTBa TyIICHHS.
Oraerymurenn" CT-CTO-1,
Crena-tpenaxep "llporusorassr" CT-II-
1 Cren-naaHIer «CpenctBa
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WHAMBUAyaIbHOHM 3ammutey CII1-CU3-1;
KoMmiekT neMoHCTpalmOHHBIX NOCOOM
«be3onacHOCTh  KU3HENEATEIBHOCTH B
YCIJIOBUSX NIPOU3BOJICTBAY;

AHeMoMeTp «TKA-TIKM-50»;
Kamubpartop akycruueckunit «3ammra-Ky;
BubpokamubdpaTtop «ATO01my;
AHanmm3aTop ~ mymMa W BHOpamuu
ACCUCTEHT Monndukamms
«Accucrent S» lllymomep;

AHanmm3aTop ~ mymMa W BHOpamuu
ACCUCTEHT Monndukanus
«Accuctent V3RT»; AHanuzarop mryma u
Bubpanuu ACCUCTEHT Monudukanus
«Accuctenr TOTAL» Bce onmmu
(IIlymomep, aHamu3aToOp CHEKTpa 3BYK,
WHQPa3ByK, YJIbTPa3ByK, BHOpOMETp
TPEXKOOPUHATHBIN OJIHOBPEMEHHO);
Ananuzatop neu «KATMACy;
Acnuparop [1y-45 uct. 1;
l'azoananuzarop NIEPEHOCHOI,
BOCbMHKaHanbHbIN ['eonan-111.

Ob6opynoBanne JlabopaTopuu 105a:

Kommekr y4aeOHOH Mebemnn u
CIICIIMATIM3UPOBAaHHOM, JOCKa-9KpaH
VHUBEpCANIbHAS,  CICLHATU3HPOBAHHEIC

CTEHIBl M  CpPEACTBA  W3MEPEHHM:
H3MEpUTENb IapaMeTpoB MHUKPOKIMMaTa
«METEOCKOII-M», paguomeTp
TEIIOBOTO U3ITy4dCHUS «HK-metp»,
agemomeTp «TKA-IIKM-50», Tepmomerp
uHppaxpacusiii Testo 835-T1

Jlrokemerp «TKA-JIroke», mrokcMmerp -
nyinbeMerp — sipkomep «TKA-TIKM-09»,
nyinbeMerp-mokemerp  « TKA-TIKM-08»,
aHaIM3aToP ryma u BUOpanu
ACCUCTEHT (Momudukarus
«Accucrent S» Illymomep, anamuzatop
CIIeKTpa B 3BYKOBOM  JHala3oHe),
aHaJIu3aTop myma u BUOpauu
ACCHUCTEHT (Moaudukaums
«AcCCHUCTEHT V3RT» Bubpomerp,
aHAJU3aTOP CHEKTpa TPEXKOOPAWHATHBIN
(OmHOBpEMEHHO IO  TpPeM  OCAM),
aHaINU3aToOP ryma u BUOpanu
ACCUCTEHT (Momudukarus
«Accucresr TOTAL» Bcece  ommun
(Illymomep, aHamu3aTop CHEKTpa 3BYK,
WHPpPa3BYK,  YyIbTPa3ByK, BHOpPOMETpP
TPEXKOOPIMHATHBIN OJTHOBPEMEHHO),
KamuOparop akycthiaecknii «3ammra-K»,
BuOpoxanmboparop «ATO01m», m3mepuTens
HaTPSKEHHOCTH 3JIEKTPOCTATHIECKOTO
monst «CT-01», u3MepuTens IUIOTHOCTH
ITOTOKA SHEPTUH JIEKTPOMArHUTHOTO MO
«I13-33M», wm3MepuTenp  MapaMeTpoB
9NEKTPUUYECKOTO0 U MAarHUTHOrO ToJei
TPEXKOMIIOHEHTHBII BE-metp
(Mmomudukammun  AT-004 u 50 Tm),
N3MEpUTEINb IUIOTHOCTH TTOTOKA HEPTHU U
JIEKTPOMAarHUTHBIX TIOJIEHl B IIMPOKOM
paguodacToTHOM  nuama3zoHe  [13-41,
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vumurecnamerp II1-15V, muanuzatop
nemn «ATMACy, acnupatop IIV-40
ucn.l, ra3zoaHanuzaTop — IEPEHOCHOM,
BOCbMUKaHAJIbHBIN T'eonan-111,
TIOUCKOBBIN J03UMETP-PaTuoOMeTp
MKC/CPII-08A s WHIUBUAYaTbHBIN
nosumetp JKC —AT3509C, tunoBoit
KOMIUIEKT  y4eOHOro  00OpyIOBaHUS
«OnmekTpobe30macHocT B CHUCTEMax
snmektpocHabkenus no 1000 By BXKJ[-06/2,
THTIOBOH KOMILIEKT y4eOHOTO
00opymoBaHUS «IIEKTPOOE30MaCHOCTh B
XKHJIBIX U OpUCHBIX moMemeHusax» b/ —
08, mabopaTopHBI CTEHI «3ammra OT
yibTpaduoneroBoro uzimyueHus» (BXK/I-
10), mabopaTopHBIi CTeHI «3amuTa OT
JIa3epHOTO U3ITyYCHUSD) (BXKI-11),
naboparopuelii  crenn  «MccnenoBaHue
CIOCOOOB  3amUTEl  OT  TEIUIOBOTO
mayderns»  bXJ[-14, maboparopHbrit
creHn «lccnenoBanne CocO0OOB 3aIUTHI
OT TPOU3BOACTBeHHON BUOpammm» B[ —
15, maboparopHsrii crenn «VccrenoBanue
CIIOCOOOB 3aIIUTHI OT IPOU3BOJICTBEHHOTO
mryma» bBXJ[ — 16, creHa-TpeHaxep
"Cpencta tymenus. Oraetymmurenu" CT-
CTO-1, TpeHaxkepHBIH KOMIUIEKC IO
MIPUMEHEHHIO MEePBUYHBIX CpEeICTB
noxkapotymenust JIuTII-2, xommiuekc —
TpeHakep 10  OKa3aHHWI0  IEepBOit
JIOBpaueOHOM TOMOIITH «DITEK» (B COCTaBE
aHATOMHYECKHI JTUCILICH, MYJISDK,
KoMIbIOTEp); poboT-TpeHaxkep «[ ormra-
06»; anteukn «['amo» (HaOOPHI W3HEIHIA
TpaBMaTOJIOTUYECKUIL nepBou
MEIUITTHCKON MTOMOIIIN); KOMIIJIEKT
rakatoB «IlepBast moMoOIIbY», HOYTOYKH —
16 mT

YueOHbIe ayIUTOpHUN JUIs
KypCOBOTO NPOEKTHPOBAHHMS
(BBIIOJTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. KpacHonmap, yi.
CraBpomnonbckas, 149)

Mebenb: yueOHast meGernnb
TexHuUeCKue cpencTBa 00yUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

s camocTosiTenbHOM

paboTel  OOydYarIMXCA  MPEAYyCMOTPEHBI  TMOMEIICHHUS,
YKOMIUIEKTOBAaHHBIE CHEIHATM3UPOBAHHON MeOeIblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO TOJIKIIFOUEHUSI K ceTn «HTepHEeT» M oOecreueHneM JIOCTyINa B AJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO Cpey YHHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN 19
CaMOCTOSTETFHON pabOTHI
oOygarommxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSATENFHON paObOTHI 00YJIAFOLITIXCS

[NepeyeHnb TUIIEH3MOHHOTO
MPOrPaMMHOTO
obecrieueHus

[Homewienue i caMOCTOATEILHON
paboThI o0yJaromuxcs (IUTaTbHBIN
3a HayuHo#i 6ubnmorexu)

Meobenb: yuebHas MeOeb

KoMIiekT crenuanu3upoBaHHON MeOemH:
KOMITBIOTEPHBIE CTOJIBI

O6opymoBaHue: KOMIBIOTEPHASI TEXHUKA C
MOJKIIOYEHHEeM K HMH(POPMAIMOHHO-
KOMMYHHUKAIlMOHHON cetu «MHTepHET» M
JOCTYIIOM B 3JIEKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BaTENbHYIO Cpexy
oOpa3oBaTeNbHON  OpraHW3anuu, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
obopyioBanme, obecrieunBaoniee JOCTYII

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office
Professional Plus
Koncyaprantllntoc
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K CETH MHTEPHET (IPOBOAHOE COCAMHCHHUE
u  OecnpoBOJHOE  COCIUHEHHE IO
texunosorun Wi-Fi)

IToMemienre s caMOCTOSATEIBHOMN
paboTel oOyuwaronuxcs aya. 401c,
400c, 329c, 431¢)

ynuia CraBponoibckas, 149

Meobernb: yuebHas MeOenb

KommiekT cnennanin3upoBaHHOR MeOenu:
KOMITBIOTEPHBIE CTOJIBI

OOopyznoBaHue: KOMIBIOTEpHAsE TEXHUKA C
NOAKIIOYEHHEM K  HH(OPMAIUOHHO-
KOMMYHHUKAIlMOHHON cetu «MHTepHET» M
JIOCTYIIOM B JJIEKTPOHHYIO
WHPOPMALMOHHO-00Pa30BaTENBEHYIO Cpexy
o0pa3oBaTeNbHON  OpraHW3aliy,  BeO-
KaMepel, KOMMYHUKaIMOHHOE
000pyI0BaHUE, 00CCICUYHBAIOIICE TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COCAMHEHUE
n  OeclpoBOAHOE  COEIUHEHHE  TI0
texunosorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
CHeI_II/IaJ'II/IBI/IpOBaHHOC
MpoTpaMMHOE OOecIieueHue

cepun «9KOJIOD» (VIIP3A

«OKOJIO», I1]1B-
DKOJIOT,
MHBEHTAPU3ALINS,
MATHUCTPAJIb-I'OPO/I,
ATII-OKOJIOT, HJC-
OKOJIOT)

Fenix Server Academy
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