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PaGouas mporpaMma JUCHUTUTAHEI « MeMOpaHHbIE TEXHOJIOIHMH 3alUThI YeJI0BeKa 1
OKpy)Xalolllell  Cpelbl» COCTaBIeHa B COOTBETCTBMH C  (elepabHBIM
rocyJapcTBEHHBIM 06pa3oBaTeNbHBIM CTaHAapToOM BhIcuIero obpazosanus (PI'OC
BO) no HanpasieHuto moarotoku / cremuansHocTd 20.04.01 TexunocdepHast
6e301acHOCTb (YpOBEHb MarkucTpaTyphl)

[TporpamMmy cocTaBUiI(K):
H. JI. [TuceMmenckast, mpod. kad. pus. Xumuu,
I-p XUM. HayK, Ipod. ; @EA_A/

Pa6oyas mporpamMMa JUCIUIUTHHBL «MeMOpaHHBIE TEXHOIOTUH 3aIIUTEl YeTI0BEKa U
OKPYKaIOIlEN Cpebl» YTBEpXKIeHa Ha 3acelaHuM Kadeaphl GU3UUECKOM XUMUH
mpoTtokoa Ne 11 «20» mas 2021 . L
3asenyromuii kadeapoit puznaeckoit xumuu 3abonornkuii B.H1.

VYTBepkIeHa Ha 3acelaHiH yueOHO-METOANYECKON KOMUCCUH (dbakyapTeTa XUMUU
U BBICOKHUX TEXHOJIOTHH

npoTokoi Ne 7 «24» mas 2021 . \/’_'
[Tpencenarens YMK daxynprera Becnanos A.B. (Z;
Penien3eHTRI:

M.X. VYprenos, npodeccop, 3aBenyromui kadeapoidl NMpUKIaJHONA MaTeMaTHKH
®I'bOY BO «Ky6I'V», n-p ¢us-mar. Hayk

H.A. MenbHUK, 3aMecTHTENs pykoBoauTenss OTpacieBoro y4e6Ho-MeTOAMIECKOTO
IEHTpa OXpaHbl TpyAa pabOTHUKOB  arpOIPOMBIIIJIEHHOTO  KOMIUIEKCa
Kpacuomapckoro kpas KPMA IO ®T'BOY BO Ky6anckuii 'AY, xaHz. XuM. HayK



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Co3manne 1ETOCTHOTO TMPEACTABICHUS O COBPEMEHHBIX MEMOpPAHHBIX TEXHOJIOTHSIX
3ammuThl OMoc(ephl OT TEXHOTCHHBIX BO3ICHCTBUI M BO3MOXHBIX cepax UX MPUMEHEHHUS.

1.2 3agauyu AUCHUILINHEI
— TIOKa3aTh HCTOPHIO Pa3BUTHS M KiacCU(UKAIMI0O MEMOpPAaHHBIX TEXHOJIOTMH M YCTPOWCTB,
UCIIOJIB3YEMBIX JIJII MOHUTOPUHTA aHTPOIOTEHHOTO BO3JEHCTBUS HA OKPYXKAIOUIYI Cpely U B
CHUCTEMax 3alUThI CPebl OOMTaHUS;
— IPOJIEMOHCTPHUPOBATH HAaNOO0JIee TUITNYHBIC KOHCTPYKIIMOHHBIC PEIICHUS YCTPOICTB, allmapaToB
1 YCTaHOBOK, MPUMEHSIEMBIX B CHCTEMax KOHTPOJIS 3arps3HSIONIMX BEIIECCTB M COBPEMEHHBIX
CPEICTBAX 3AIIUTHI U PEAOUINTALIUN OKPYKAIOIICH CPEIbI,
— O3HAaKOMHTh C HOBBIMH HallpaBJICHUSMH JPY)KECTBEHHBIX OKpYXKalomeld cpene
MIPOU3BOJICTBEHHBIX TEXHOJIOTH;
— IPOAHAJIM3UPOBATh JOCTOMHCTBA U HEJIOCTATKH MEMOPaHHBIX CUCTEM 3alTUThI CPebl OOUTAHMS
Y YeJIOBEKa C TOUKHU 3PEHUS PeCypCOCOEPEKEHHS 1 SKOJIOTMUECKOM 11€71eCO00pa3HOCTH.

1.3 MecTto aucuMiuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

JucuuiuinHa «MeMOpaHHbIE TEXHOJOTMM 3aIUThl YEIOBEKAa U OKPYXKAroIeH CpeabD»
OTHOCUTCS K oOs3aTenbHOM 4vactu bnoka 1. Jucumniamssl (Mogynau) ydeOHoro miaHa. B
COOTBETCTBUH C pabOYNM y4eOHBIM TUIAHOM JUCIUILINHA N3YyYaeTcs Ha 2 Kypce Mo O4HOU popme
oOyuenust. Bux mpoMexxyTo4HO# arTecTanuu: 5K3aMeH. B cooTBeTcTBUU ¢ paboynM y4eOHBIM
IUTAHOM JHMCLUIUIMHA HU3ydaeTcs Ha | Kypce 1o ouHoi ¢opme oOyueHus. Bua nmpomexyTouHon
aTTeCTallUU: SK3aMEH.

N3y4yenuto IUCUUIUIMHBI IPEAIIECTBYET U3YUEHHUIO TAKUX JUCLMIUINH, KaK «AKTyallbHbIE
3amaun  TexHocepHOoH Oe3omacHOCTHY, «MOHHTOpUHT Oe3omacHOCTH», «COBpEeMEHHOE
000pyI0BaHNE U METOJUKU HCIBITAHUM COOPYXEHHMH OYMCTKU CTOYHBIX Bon». Ilocnmemyromiue
IUCLHUILUIMHBL: «OKOHOMHKA M MEHEMHKMEHT O€30MacHOCTH», «YCTOWYHBOCTL OOBEKTOB
TeXHOC(hEPHI».

1.4 IlepedyeHp MJIAHMPYeMBIX Pe3yJbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCLUMIUIMHBI HAalpaBlieHO Ha (OpMHpPOBaHHE Y
00yJaroONUXCsl CICTYIONMX KOMIETEHITUN

KO}] 1 HAUMECHOBAHWE MHAMUKATOPA JOCTUIKCHUA

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

IIK-2 Cnoco0HOCTh onpeaeasiTb NMOAXOAbI ISl 3alIUTHI OKPY:Kalolleid cpeAbl U OLEHMBATH JOCTYNHOCTH
NPUPOI0OXPAHHBIX TEXHOJIOTHIA IJIs OPraHU3aIlUuu

UIIK-2.1. leMoHCTpUpYET 3HAHUS B ONIPEeNCHNH | 3HAeT M ONpeAesseT MOIXOABI A 3allUTHl OKpY’KaIoIIen
COBPEMEHHBIX IIOAXOJ0OB 3aIIUTHl OKPYXKAIOMIeW | Cpeasl W OLEHKH JOCTYHHOCTH  IPHPOJOOXPAHHBIX
Cpe.Ibl ¥ OLIEHKH JOCTYIMHOCTH MPUPOLOOXPAHHBIX | TEXHOJOTMH JUIS OpTaHU3alll{, COBPEMEHHBIE TEHICHIINU
TEXHOJIOTHH. Pa3BUTHA TEXHWKH M TEXHOJIOTHH B 00JacTH MeMOpaHHBIX
TEXHOJIOTHH, CyIIECTBYIOIINE HH(POPMAIIMOHHBIE CHCTEMBI U
TEXHOJIOTHM 3aIIUTHl Cpeabl OOWTaHMSA, KIIACCH(PUKALINIO
MEMOpaHHBIX TEXHOJIOTHH; JOCTOMHCTBA M HEJIOCTaTKH
MeMOpPaHHBIX CUCTEM 3aIIUTHI

YMeer NpoBOOUTH MOMCK W HCIOJNb30BaTh MNOIXOJBI IS
3alllMThl OKPY’XKAIOLIEH Cpeabl M OUEHKU JOCTYHMHOCTh
MPUPOJOOXPAHHBIX ~ TEXHOJNOTHHA  JUIsI ~ OpTraHU3allWH,
WHTCTPUPOBATh TEOPCTHYCCKHE 3HAHWSA C  IPAKTUKOM
00y4YeHHST; THTEPIIPETUPOBATh U AHAJTH3UPOBATH ITOTyYCHHEBIE
pe3yabTaTHl

Brnaneer monxomaMu, crocobaMu W IpUEMaMHK TSl 3aIUTHI
OKpYy>Karouie cpenbl )54 IIPOBEICHUS DKCIEPTU3BI




KOH 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA
KOMIICTCHIIH

P€3yﬂbTaTI)I 06y‘{eHI/IH 110 JUCLUIIJIMHE

JOCTYMHOCTH  IIPUPOJOOXPAHHBIX  TEXHOJNOTHH  JUIA
OpTaHM3aINH, METOaMH TEOPETHIECKOTO u
MaTeMaTH4ecKoro aHanm3a 3(PQEeKTUBHOCTH MeMOpaHHBIX
TEXHOJIOTHH U METOJIaMH UX IKCIEPUMEHTAIbHOMI

UIIK-2.2. Hcnonb3yeT OCHOBHBIE MOJIXOIBI B
LeJsIX 3allUThl OKPY’KAIoLIEH Ccpelbl U OLEHKHU
JIOCTYITHOCTHU MPUPOJOOXPAHHBIX TEXHOJIOTUN

3HaeT, Kak MCHOJNb30BaTh MOAXOABI Ul  Pa3pabOTKH,
BHEJIPEHHsT M COBEPILICHCTBOBAHMS CHUCTEMBI  3allUTHI
OKpYXKaroIiei cpensl u OLICHKH JOCTYITHOCTH
MIPUPOIOOXPAHHBIX TEXHOJOTHH, MOJENH CYyLIECTBYIOIINX
MeMOpaHHBIX TEXHOJIOTHH 3allUThl 4YeJlOBEeKa W CPebl
o0OHTaHMs, TEOPETHYECKUE U TMPAKTUYECKHE OCHOBBI IS
aHamM3a W OLEHKM pas3iINyHBIX MpobieM B objactu
MEMOpPaHHBIX TEXHOJIOTHH W 3alTUThl OHOChephl

YMeeT ocylIeCTBIATh 3aLUTY OKPYKAIOLIEH Cpelbl U OLEHKY
JOCTYITHOCTH MIPUPOAOOXPAHHBIX TEXHOJIOTHI IS
OpraHu3aly, NPOU3BOANUTh AHAJIU3 JIUTEPATYPHBIX NAHHBIX,
CpPaBHHUBATh NOJYUYEHHBIE PE3yJIbTAaThl C MUPOBBIM YPOBHEM,
aHaJU3UpOBaTh JOCTOMHCTBA M HEAOCTAaTKHM MoJelel
CYIIECTBYIOIUX MEMOPAHHBIX TEXHOJIOTUH, MpeJiaraTh myTH
MHUHMMM3aUAA  CYUIECTBYIOIIMX HEAOCTAaTKOB  MOJENEH,
npeyiaraTh NPUHIMIHAILHO HOBBIE MOJENH MeMOpaHHBIX
TEXHOJIOTUH

Biageer HaBpIKaMU 3aIIUTBI OKPY>KAIOLIEH CPEAbl U OLEHKU
JOCTYIMHOCTH IMPHUPOJOOXPAHHBIX TEXHOJIOTHH, LETOCTHBIM
TIPEACTaBICHUEM O COBPEMEHHBIX MEMOPAaHHBIX TEXHOJIOTUAX
3amuTel  OMOCQepsl OT TEXHOTEHHBIX BO3JCHCTBHH |
BO3MOXKHBIX C(pepax X NPUMEHEHUs

PesyanaTH O6y‘I€HI/I$[ 0 AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKaX OCYHICCTBJIICHUA BCCX
BHUI0B KOHTAKTHOM M CaMOCTOATECIbHOM pa6OTI>I o6yqa}0m1/1x051 B COOTBCTCTBUH C YTBCPIKJACHHBIM

y4€OHBIM IIJIAaHOM.

I/IHI[I/IKaTOPBI JOCTHIKCHUA KOMHCTGHHI/Iﬁ CUHUTAKOTCA C(I)OpMPIpOBaHHLIMI/I npu
JOCTHIKCHUHU COOTBETCTBYIOIIHUX UM PE3YJIbTATOB 06y‘~I€HI/IfL

2. CTpyKTypa H coiep:KaHue TUCIUTITHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT.

OO1miast TPyA0EMKOCTh JAUCIUILIAHBI CcOCTaBisieT 4 3aderHbie eauuuilsl (144 gaca), ux
acmpe/eNieHre 10 BUIaM paboT MPeICTaBICHO B TabIuIe

Bunsr padot

Bcero ®dopma o0yueHHs

qacCoB OYHasda

2 cemectp (J4ackr)

KonrakTHasi paboTa, B TOM 4ucJje:

AynuTopHBIe 3aHATHS (BCEro): 48 48
3aHATHA JIEKIIMOHHOTO THIIA 16 16
71a00paTOpHBIE 3aHATHS 32 32
HNunas xoHTaKTHas pabora:

Konrponb camocrostesnsHoi pabotsl (KCP)

[TpomexyTtounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIe: 69 69

CamocrosTensHOe H3yYeHne pa3IelioB, CaMONIOATOTOBKA (TpopaboTka u
MIOBTOPEHHE JIEKIIHOHHOTO MaTephaja U MaTepHuana y4eOHUKOB U yueOHBIX 30 30
OCOOMIA, MOJArOTOBKA K JIA00OPATOPHBIM, KOJUIOKBHYMaM H T. 11.)

[MoaroToBka K TEKyIIeMy KOHTPOIIO 39 39

KonTpoas:

IToaroroBka K 9K3aMeHy 26,7 26,7

O0mas TpyA0eMKOCTh Jac. 144 144
B TOM 4MCJie KOHTAKTHas padora 48,3 48,3
3a4. e 4 4




2.2 Conep:xaHue IUCHUIIMHBI
Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pa3nensl (TeMbl) TUCIUIUIMHEI, H3y4aeMble BO 2 cemecTpe (ouHas hopma 00ydeHHsI)

KonnuecTBo yacos
No Hamvenosanne pa3nenos (Tem) AyautopHas Bueaymuropuas
Bcero pabota pabora
JI 113 JIP CPC

1 MewmOpansb! B CPEACTBAX MOHHTOPHHTa 32 4 i 8 20
MPOMBIIIICHHON 0€3011acHOCTH

2 MemOpaHHBIE IPOIIECCHI OYUCTKH Ta30BBIX CMeceil 1 32 4 ) 8 20

) pereHepanuu abcopOCHTOB

3 MemOpanHBIe METOABI 00€33apakUBaHUS IPHPOTHBIX 27 4 ) 8 15
Y CTOYHBIX BOJ
MemOpaHHBIE METOABI B ITepepabOTKe BOTHO-

4, OpTraHUYECKUX 0TX0J0B. KoMITIeKCHBIE MeMOpaHHBIC 26 4 - 8 14
TEXHOJIOTHH.
HTOI'O no pazdenam oucyuniuul 117 16 - 32 69
KoHTpoas camocTosrensHoM padoTs! (KPIT) -
IIpomexxyTounas arrectanus (MKP) 0,3
IToaroToBKa K 3K3aMeHY 26,7
O06mas TpyJ0eMKOCTh 1O JUCIMILTHHE 144

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTyieHTa

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

HaunmenoBanme pazaeia

dopMa TeKyIIEero

nepepaboTKe BOHO-
OpPraHUYECKHUX OTXOJIOB.
KomrmiekcHrie
MeMOpaHHbIE

TCXHOJIOTHHN

NpeANPUSTHH HEPTSIHON U LEJUTIOI03HO-0yMaskHOH
MPOMBIIIEHHOCTH METOJIaMU MUKPO- U YJIbTpa(uIbTpaLuy.

Ne (Temp1) Coneprxanne pasfena (TeMbl) KOHTpOI
1. |Memb6pans! B cpenactBax |Kontpons pH m MuxpokoimuecTB 3arps3Hsmonmx BemecTs B|YO
MOHUTOPHHIA atMocdepe, ruapocdepe, JsuTochepe €  HCIOIH30BAHUEM
MIPOMBIIIICHHON CTEKJSIHHBIX ~ M3MEPHUTENIbHBIX OJIEKTPOJOB M  CEJIEKTHBHBIX
0e30MacHOCTH JIEKTPOOB ¢ MOHOOOMEHHOM MOBepxXHOCTHI0. HOBBIE cpencTBa

KOHTPOJISI BJI&KHOCTH.

2. |MemOpanHsble nporecchl (MeMOpaHHbIe MeTObl pereHeparnus adcopbentoB (Ha mpumepe|YO, KP
OYHCTKH Ta30BBIX CMECEH |OYHCTKH BO3JyXa M METaHa OT TUOKCHIA Cephl U YTICKHCIIOrO
U pereHepanin ra3a). MeTo s TepMHYECKOH HEHTpaIN3allii OTXOISIINX Ta30B C
abcopOeHTOB WCTIOJIb30BaHUEM HAaHO- U MHKPOCTPYKTYPHPOBAHHBIX MEMOpaH ¢

KaTaJIUTHYECKON COCTaBIISIOLIEH.

3. |MemOpannsie MmeTonsl  |Kimaccuaeckue U DIEKTPOXMMHYECKHE  OKHCIUTEIhHO-|BO
o0e33apaxuBaHUAL BOCCTAHOBUTEIIFHBIE METOABI  00e3BpekMBaHUS TOKCUYHBIX |[KP
MPUPOJHBIX M CTOUHBIX |OPUMECEi C MCIO0JIb30BaHUEM MeMOpaH (OKUCICHUE KHCIOPOIOM
BOJL BO3/lyXa, XJIOPUPOBAaHUE, O30HHPOBAHHE). Ounctka u

KOHLIEHTPUPOBAHUE PACTBOPOB, HEWUTpaIM3alusi KHUCIOTHO-
OCHOBHBIX CTOKOB, pereHepanus aOCOpOEHTOB M peKyIeparus
TBEPABIX OTXOJOB (Ha mNpUMepe MepepabOTKH IUIACTHKOBBIX
OyTBUIOK)  METOJIOM  JJIeKTponuanu3a. llepepaboTka
00e3Bpe)XMBaHNE KHUIKUX PaJHOaKTUBHBIX M BBICOKOTOKCHYHBIX
OTXO0JIOB

4. |MemOpannsie Merozpl B ([IepepaboTka CTOYHBIX BOJ MaclI0KUPKOMOMHATOB, P

2.3.2 3aHATHS CeMHHAPCKOro THNA (MPAKTHYeCKHe / ceMHUHAPCKHe 3aHATHS/
JlabopaTopHbie padoThl)




JlaGopaTopHblie padoThI

dopma
Ne HammenoBanwne paznena (TEMbI) Temaruka 3aHATHI/PabOT TEKYILETro
KOHTPOJIS
1. |MemMOpaHBI B cpeicTBaX MOHUTOPHHTA 1. ObecconrBaHNe BOAHBIX PACTBOPOB METOIOM JIP
MIPOMBIIIJICHHON 0€30MaCHOCTH IEKTPOINAIN3A.
2. |MemOpaHHBIE TTPOIIECCHI OYUCTKH T'a30BHIX 2. O6e33apakuBaHUE IPUPOIHBIX U CTOYHBIX BOJI JIP
cMecel U pereHepanyu abcopOCHTOB OapoMeMOpaHHBIMU METOJJAMHU.
3. |Membpannsie MeToabl obe33apaxuBanus (3. [IpenensHOe KOHIIEHTPHPOBAHUE MTOIU(PEHOIOB JIP
MPUPOTHBIX M CTOYHBIX BOJ METOJIOM BJIEKTPOANAIIN3A.
4. |MeMOpaHHBIC METOIHI B IIepepadboTKe 4. VI3BnieueHre HOHOB TSDKEIBIX METAJUIOB METOIOM JIP
BOJTHO-OPT'aHUYECKHUX OTXOJIOB. yIbTpadUIbTpaLKH.
KomruiekcHble MeMOpaHHbIE TEXHOJIOTHU

3amiura taboparopHoii padbotsl (JIP), Kourposnsnas padora (KP), Pedepar (P), biui-onpoc (BO)
[Ipy wW3yyeHWUW JUCHUIUIMHBI MOTYT TNPUMEHSTHCS  DIEKTPOHHOE  OOYy4YeHHE,
JTMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
He npenycmoTpensl

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOATEIbHOH PadoThl
00y4YaOIIHUXCS 10 JUCHHILINHE (MOLYJIIO)

Ilepedenp yueOHO-METOINIECKOTO 0OECTICYEH s TUCIIUTUIMHEI 110 BHITIOJTHEHHIO

Ne Bung CPC o
CaMOCTOSTENILHOM paboThI

1 2 3

2 |CamMocTosTenbHOE 1. Mem6panb! 1 MeMOpanHbie TexHoJoruu [Tekct] / oTB. pen. A. b. SIpocnaBues. -
U3y4eHHE Pa3/AEeIIoB, Mocksa : Hayunsrit mup, 2013. - 611 c.
CaMOIIOITOTOBKA 2. BonkoB, B.A. Teoperuueckue OCHOBBI OXpaHbl OKPYXKAIOLICH CPEJbI
(popaboTka u [DnexTponHsIii pecypce] : yueb. mocobue — DnekTpoH. AaH. — Caukr-IleTtepOypr
MTOBTOPEHUE : Jlaub, 2015. — 256 c. — Pexxum pocrymna: https://e.lanbook.com/book/61358.

JIEKIIMOHHOTO MaTepraia
U MaTepuana y4eOHMKOB |MeToauUeCcKUe YKa3aHUs 10 OPraHu3alii CaMOCTOATENLHON PabOTHL.

1 y4eOHBIX TTOCOOHiA, MeTtoanyeckre yKka3aHHUs K BHIIIOJHEHHUIO Ta0OpaTOPHBIX paboT.

MOJITOTOBKA K MeTtoandeckre yKa3aHHs IO HAMHCAHUIO pedepaTos.

J1abopaTopHBIM paboTaM, |YTBepskaeHsl Kadeapoi husnueckoil xumuu, npotokoi Ne 17 or 11.05.2017 r.
KOJUIOKBUYMaM M T.1.)  |MeToquYeCcKUe YKa3aHUsl K BBIIOJHEHHUIO JIA00PATOPHBIX PaboT MO JUCIUILIINHE.
3 |I[logroToBka k TekymeMy |VTBepskaeHsl Kadeapoi ¢pusnueckoit xumun, mpotokoa Ne 10 or 13.03.2018 r.
KOHTPOJIIO Meroauueckue peKOMEHJAlMKU K OpraHu3aluu ayJIUTOPHOM U BHEAyJIUTOPHOU
(camocTOsITENBHOM) PabOTHl CTYACHTOB: MeTOAMYeCKHe ykaszaHust / coct. T.IL
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Kyb6anckwuii roc. yu-1, 2018. 89 ¢

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 310poBbs (OB3) npenocrapistoTes
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHHSIM MX 3JOPOBBS U BOCIIPUATHS HH(DOpMALIUU:

JInst AL ¢ HapyIIEHUSIMU 3PEHUS:

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

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

JLnst L ¢ HapyIIEHUSIMUM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

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


https://e.lanbook.com/book/61358

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHHM, MPHUMEHsieMble TPH OCBOEHHHU JTUCHHUILIHHBI
(Momy.Jis)

st dopmupoBaHus MpodhecCHOHATBHBIX KOMIIETCHIIMH B IPOIIECCE OCBOCHUS Kypca
UCIIONIE3YETCS TEXHOJIOTUS MPOPECCHOHATBHO-PA3BUBAIOIIETO 00YYCHHUS, MTPEIyCMaTPUBAIOIIAS
HE TOJBKO IIepefayy TEOPETHYECKOr0 Marepuajia, HO M CTUMYJUMPOBAHHE U Pa3BUTHUE
MPOJYKTUBHBIX MO3HABATENBHBIX JEUCTBUI CTYJIEHTOB (HAa OCHOBE MCHXOJIOr0-Te1aroruuecKon
TEOPHH MOATAITHOTO (DOPMUPOBAHKS YMCTBEHHBIX JCHCTBUN).

B xome wu3ydyeHMs [OHCUMIUIMHBI MPEIYCMOTPEHO HCHOJIB30BAHUE  CIIECIYIOLINX
00pa3oBaTENbHBIX TEXHOJOTHM: JICKIIMH, JIa0OpAaTOPHBIC 3aHATHs, NPOOJIEMHOE OOydYeHHE,
MOJIyJIbHAsE TE€XHOJIOTHS, MOATOTOBKA MHCHMEHHBIX AHATMTHYECKUX PadOT, CaMOCTOSATEIbHAs
paboTa CTyICHTOB.

KommieTeHTHOCTHBIM TMOAXOA B paMKax MPENoOAaBaHUS JUCLMIUIMHBI PEATU3YETCs B
WCIIOJIb30BAHUM HMHTEPAKTHUBHBIX TEXHOJIOTMH M aKTUBHBIX METOJOB (IMPOCKTHBIX METOJIUK,
MO3rOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTyallud, aHaiu3a IeAarormuyeckux 3ajad,
MeAarorn4eckoro SKCIEepUMEHTa, MHBIX ()OpPM) B COUETAHUHU C BHEAYTUTOPHOU pabOTOM.

NudopmanoHHble  TEXHOJIOTHH, TPUMEHSEMbIE TIPH W3YYCHHH  JUCIHMILTAHBI:
HCITOJIb30BaHUE nH()OpPMAITMOHHBIX pecypcoB, JIOCTYITHBIX B nH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTh HTepHeT.

AnantuBHbIe 00pa30BaTeNIbHBIE TEXHOJIOTUH, IPUMEHSIEMBbIC IPU U3YUCHUN TUCIUILTAHBI
— Ui JIML C OIPAaHMYECHHBIMU BO3MOXKHOCTSIMHU 3J0pPOBbSl MPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTallul C UCHOJIb30BAHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYLEro KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTEeCTALIMH.

OneHouyHble CpeAcTBa MpeIHa3HAYeHbl JJIsi KOHTPOJS M OLEHKM 0oOpa3oBaTeIbHBIX
JOCTH)KEHUH 00YydYaroluXcsi, OCBOMBIIMX IpOrpaMMmy y4yeOHOW IucHMIUIMHBI «MemOpaHHbIe
TEXHOJIOTHH 3alUThI YEIOBEKA U OKPYKAIOIIEH CpeIbl».

OneHouHbIEe CpecTBa BKIKOYAET KOHTPOJIbHBIE MaTEpHaibl JUIsl IPOBEACHUS TEKYyLIero
KOHTPOJIAA B OpME TECTOBBIX 3a/1aHUM, YCTHBIX U OJIUII- OIIPOCOB, KOHTPOJIbHBIX PadoOT, T0KIa1a-
NpPe3eHTallMd MO MPOOJEMHBIM BONPOCAaM, Pa3HOYPOBHEBBIX 33JaHUN U MPOMEKYTOUYHOM
arrecTaumu B GopMe BOIMPOCOB U 3aJaHUM K dK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB NJIsA TeKymei/i H l'lpOMe)KyTO‘-IHOﬁ aTTeCTallun

HaumeHoBaHMe OIIEHOYHOTO
Kox n nanmenoBanue

Ne Pesynpratsl 06ydeHus cpencTBa
HHAMKaTopa (B =

n/n (B cooTBeTcTBHH C 1. 1.4) Texymmit | IIpomexyrouHas

COOTBETCTBHH C TI. 1.4)
KOHTPOJb aTTecTalys

UIIK-2.1. 3HaeT W ompenenser moaxonxel musA 3amwtel | YO, BO Bomnpoc Ha
JemoHcTpupyer OKpY>Karoulei cpebl U OLEHKH JOCTYMHOCTU | KP 3K3aMEHEe
3HaHUS B ONpPEJCNICHUH | MPUPOJOOXPAHHBIX TEXHOJIOTHH JUIst
COBPEMEHHBIX OpraHu3alliM,  COBPEMEHHBIE  TEHICHLUU
MOJX0/I0B 3alIUTHl | Pa3BUTHSI TEXHUKU W TEXHOJOTWIl B 00JacTH
OKpY>Karollel cpelbl U | MEMOpaHHBIX TEXHOJIOTMH, CYIIECTBYIOLINE
OLIEHKH JOCTYITHOCTH | MH(GOPMAIMOHHBIE CHCTEMBl W TEXHOJOTHH

1 MIPUPOIOOXPAHHBIX 3alIUTBl Cpelbl OOWTaHMs, KiacCHU(pUKAIHMIO

TEXHOJIOTHH MeM6paHHHX TeXHOIIOFPIﬁ; JOCTOMHCTBA H
HCIOCTAaTKHU MeM6paHHBIX CHCTEM 3alIMThI

YMeer HpoBOAUTH IMOUCK M MCIOJIb30BaTh
MOAXOJbl AJIS 3alLUThl OKPYXAroIIEeH cpelsl 1
OLIEHKM  JIOCTYIIHOCTb  IPUPOJOOXPAHHBIX
TEXHOJIOTUH AJIsl OpraHu3aliy, HHTETPUPOBATh




TCOPECTUYCCKUEC 3HAHUA C HpaKTI/IKOﬁ O6y‘ICHI/IH;
HUHTCPIIPECTUPOBATH n AHAJIU3UPOBATH
TMOJYYCHHBIC PE3YJIbTAThI

Braneer monxonamu, criocodamMu U npueMamu
JUIL  3aIIUTBl  OKpY)Kalolled  cpeapl |
HPOBENICHUS 9KCIICPTH3BI JOCTYITHOCTH
HPHPOTOOXPAHHBIX TEXHOJIOT Ui UL
OpraHU3alld, METOJaMH TEOPETUYECKOTO H
MaTeMaTHYecKoro aHamm3a 3¢pdexkTuBHOCTH
MEMOpaHHBIX TEXHOJOTMH M METOIaMH HUX

SKCTIEPUMEHTAILHOU
WIIK-2.2. Wcmomssyer | 3HaeT, Kak Hcmomb30BaTh mnoaxoxel musd | YO, KP, P Bormpoc Ha
OCHOBHBIE TOJIXOJBI B | pa3paOOTKH, BHEIPEHUS U COBEPILICHCTBOBAHUS SK3aMeHe
LeNsIx 3alIUTHl | CUCTEMBI 3allUThl OKpYKAIOLIeH cpeabl Hu
OKpY>Karolle cpeAbl U | OLEHKH  JOCTYHNHOCTH  NPHPOJOOXPAHHBIX
OIIEHKH JOCTYHHOCTH | T€XHOJIOTHIA, MOJIeNn CYIIECTBYIOIIUX
MPHUPOIOOXPAHHBIX MeMOpaHHBIX TEXHOJIOTHH 3alIMTHI YeJI0BeKa U
TEXHOJIOTUM Cpeabl O6I/ITaHI/IH, TCOPCTUYCCKHUC u

NPaKTUYECKUE OCHOBBI JUIS aHANM3a M OLICHKH
pa3IMIHBIX MPoOIeM B 00JacTH MEMOpaHHBIX
TEXHOJIOTHH 1 3aIIUTH OHocdeps

YMeeT OCyIIECTBIATh 3aLIUTY OKPY)KAIOIICH

cpesl u OLICHKY JIOCTYITHOCTHU
IIPUPOJOOXPAHHBIX TEXHOJIOT Uil JUISL
opraHusaluy, IIPOU3BOJIUTH aHanu3
2 JIUTEPaTyPHBIX JIaHHBIX, CpaBHUBATh

MOJIyYEeHHBIE PE3yJIbTaThl C MUPOBBIM YPOBHEM,
aHAJTM3UPOBATh JOCTOMHCTBA M HEIOCTaTKU
MoOJeNed  CYIIECTBYIOIIMX  MEMOpaHHBIX
TEXHOJIOTHH, Mpeiarate MyTH MHHUMH3ALHAN
CYWIECTBYIOIIUX  HEJOCTaTKOB  MOJEINEH,
Hmpe/JlaraTh MPUHIUINHAIBHO HOBBIE MOJEIU
MEeMOpPaHHBIX TEXHOJIOTHH

Bnageer HaBplkaMHU 3alllUTBl  OKpYXKarolleH
Cpensl u OIIEHKHU JIOCTYTIHOCTH
MPUPOAOOXPAHHBIX TEXHOJIOTHH, ILEJIOCTHBIM
MIPEJCTaBICHUEM O COBPEMEHHBIX MEMOPAaHHBIX
TEXHOJIOTMX 3aILUTBI 6uochepst oT
TEXHOTEHHBIX BO3JEHCTBHH M BO3MOXKHBIX
cdepax uX IPUMEHEHHS

TunoBbie KOHTPOJIbHBbIC 32JAHUS MJIA HHbIE MAaTEPHAJIbl, HEOOXO0AMMBIE VIl OLlCHKH

3HAHMH, YMEHHH, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyOIIHX ITAMbI
(popmMupoBaHusI KOMIIETEHIIHII B IIpoIecce 0CBOCHUsI 00Pa30BaTeIbHONM IPOrPAMMBI
Ilpumepnbwlii nepeuens 60npoco6 u 3a0anuil

Bonpocsl aast ycTHoro ompoca no teMe «MeMOpaHbl B CpeacTBAaX MOHMTOPHHIA
NPOMBIIITICHHOH 0e30MacCHOCTH

1. Kakpe mnpuHIMIBI COBEPIIEHCTBOBAHUS CYILIECTBYIOIIUX ITPOM3BOJACTB €
UCIOJIb30BaHUEM MEeMOpaHHbBIX MeTO10B Bam n3BecTHbI?

2. KakoBa cTparteruss M TakTMKa MOHUTOPHHIA IMPOMBIIIJIEHHOW O€30MacHOCTH C
UCIOJIb30BaHUEM MEMOpaHHbBIX METOA0B?

3. Kak ocymectisercs KOHTposb pH ¢ UCIIoNb30BaHNEM CTEKIISIHHBIX 3JIEKTPOAOB?

4. Kak ocymiectBisieTcss KOHTPOJIb MPUCYTCTBUS MUKPOKOJIIMYECTB 3arpsi3HAIOLINX

B€HICCTB C UCITOJIL30BAHUEM HMOHCCIICKTHBHBIX BHeKTpO}IOB?



5. KakoBa criennduka neTreKTupoBaHusi MUKPOKOJIMUYECTB 3arpsI3HAIOLINX BEILIECTB B

atmocepe?

6. [To kakomMy TmOKa3aTeir0 BeEeTCS HOPMHPOBAaHUE IpHMeEced B aTMOC(hEpHOM
BO3/IyX€e?

7. Kakue npuMeHSIOTCSI MEMOpaHHBIE METOJBI IS OINPENEIICHUS 3arps3HSIIONINX

BellecTB B uTochepe?

Bonpocsl a5 ycTHoro onpoca no teme «MemOpaHHbIe PoO1ECChl OYUCTKH I'a30BbIX
cMeceill U pereHepanun a0CopOEHTOB»
1. Onumure mnpoueccsl auddy3un B Mpolecce ra3zopasfeieHus Npd MPUMEHEHUU
pa3IMYHbIX TUIIOB MEMOpaH.

2. Kakne memOpaHHBIE METOABI pereHepaui abcopOEHTOB BaM U3BECTHBI?
3. Kaxkue ra3oBble cMecH OYHIIAIOT B IIPOLIECCe MEMOPaHHON OYHUCTKH?
4. Kaxue meMOpaHHBIE METOJIbI 00€3BPEKMBAHUS TOKCUYHBIX IPUMECEH, MPUCYTCTBYIOIMINX

B COCTaB€ I'a30BbIX CMECEH, BaM U3BECTHBI?
KaxoBbl npuuuHbI Jerpajanun MeMOpaH, UCIONIb3YEMbIX Ul OUUCTKH ra30BbIX CMECei?

KoutpoabHasa padora Nel mo teme «MemOpaHHbIe NpoUecChl OYMCTKH T'a30BbIX
cMeceill U pereHepanun a6COpOEHTOB»

Bapuanr 1.

1. B 4em cyTh perenepanuu aicopOeHTOB METOAOM OUIIOJISPHOTO MEKTPOIHaIn3a’?

2. Kakme kmaccuueckue MeToabl OOE€3BpEXKUBAHUS TOKCUYHBIX IPUMECEH,
HaXOZSAIIMXCS B COCTaBE Ta30BbIX CMECEH BaM U3BECTHBI?

3. Kakpe wMeToapl  TEepMMYECKOM  HEHUTpalM3alMy  OTXOIAIIMX  Ta3oB €

UCIONIb30BAHMEM HAHO- M MHKPOCTPYKTYPUPOBAHHBIX MeMOpaH C  KaTaJuTHYeCKOH
cocTaBJIsIroNIei Bam n3BecTHBI?

4. KakoBbl npu4MHbI Aerpagalud MeMOpaH, MCIOJIb3YeMbIX JUIsl OYUCTKH Ta30BBIX
cmecei?

Bapuanr 2.

1. Kakue ¢ynnamenrtanbHble mpouecchl AU(GQy3un JexaT B OCHOBE NMPUMEHEHHUS
Pa3IMYHBIX TUIIOB MEMOpaH /s ra3opas/iesieHus ?

2. Kakune mMeMOpaHHble MeTOJIbl O00€3BPEKMBAaHUS TOKCHUHBIX IMpUMeECEH,
IIPUCYTCTBYIOIINX B COCTaBE ra30BbIX CMECEH, BAM U3BECTHBI?

3. Onumure MeMOpaHHbIE METOBI PEreHepalui a0COPOEHTOB HAa TPUMEPE OUUCTKU
MeTaHa OT YIJIEKHCIIOTO rasa.

4. KaxoBbl npuHIIMNMaNbHbIE TOIX0bl K BOCCTAHOBIEHUIO MEMOPAH, UCITIOJIb3yEMbIX

B IIpolIecce pereHepanuy abcopOeHTOB?

Bonpocsl pasi «0aui-onpoca» no teme «MemMOpaHHbIe MeTOAbI 00e33apasKMBAHUSA
NPUPOAHBIX M CTOYHBIX BO/D)
1. HaszoBurte MeMOpaHHBIE METO/IbI 00€33apakUBaHUS IPUPOIHBIX U CTOYHBIX BOJI.
2. KakoBbl OCHOBHBIE TPHUHIUIBI PabOTEl MEMOpaHHBIX METOIOB, pa3pabOTaHHBIX IS
HENTpaau3auuu CTOKOB?
3. I'me wucmomb3yloT MeMOpaHHBIE METOIBI ISl M3BIICYCHUS M PEKYIEparuyl TSHKETBIX
METAJIJIOB?

Kontposabnasi padora Ne 2 mo teme «MemOpaHHble MeTOAbl 00e33apasKMBaHUS
IMPUPOAHBIX U CTOYHBLIX BOI»

Bapmuanr 1.
1. KakoBbI OCHOBHBIE TPUHITUIIBEI pa0OTHI AIEKTPOIUATN3ATOPA-KOHIIEHTpaTopa?
2. Kakue HOBelinne MeMOpaHHbIE TEXHOJIOTUH, Pa3padOTaHHBIC ISl HEUTpaIU3aluu

CTOKOB, BaM n3BeCcTHBI? OnUIInTE MIPUHIUIT UX pa6OTI)I.



3. Kakue cragum pa3paboTKH TPOIECCOB OYMCTKH C UCIOJIB30BAaHUEM MEMOpaHHBIX
TexHoJioruii Bam uzBecTHbI?

4. Kak ncnonb3yroT MeMOpaHHbIe METOIbI ISl U3BJICUEHUS U PEKYTepaliH TKENBIX
METaJIJIOB?

Bapuanr 2.

1. KakoBo  Tummunoe  ammapatHoe — OQOpPMIICHHE  DIIEKTPOJIUAIH3aTOpa-
KOHIIEHTpaTopa?

2. B dyem cyTh HeliTpanu3anuu KHUCIOTHO-OCHOBHBIX CTOKOB METOAOM OHITOJIIPHOTO
anexkTpoaunanuza’?

3. KakoBbI npuHIIMIIBI CO3/JaHUS TPOU3BOJCTB C 3aMKHYTHIM LIUKJIOM IO Bojie?

4. B 4ém cytb mepepabOTKM CTOYHBIX BOJ| MAaCJIOKUPKOMOWHATOB, MPEINPHUITHIA
HEPTAHOM W IEIUTIOJIO3HO-OYMaXHOW  MPOMBINUIEHHOCTH  METOJaMH  MHKpPO- U
yibTpaduiIbTpaumn?

IIpumepHsbie Tembl pedepaToB K pasgeny «MemOpaHHbIe MeTOAbI B mepepadoTke
BO/IHO-OPraHu4ecKux 0Txo10B. KoMmiekcHbie MeMOpaHHbIE TEXHOJIOT MM

1. AnmaparypHoe odopmiieHne THOPHIHBIX YCTaHOBOK, HCHOJB3YIOUIMX 0apo-
AIEKTPOMEMOpPAHHBIE METO/IBI.

2. Y CTaHOBKH 17151 CBEPXTITyOOKOM OYMCTKH BOIBI.

3. [TepepaboTka CTOKOB MaCIIOKUPKOMOWHATOB.

4. [TepepaboTka CTOKOB NPEANPUATUI HEPTSIHONU TPOMBILIUIEHHOCTH.

o. [TepepaboTka CTOKOB IEIUTFOJIO3HO-0YMaKHON TIPOMBIITUICHHOCTH.

6. [TpuHIMIIBI TPUMEHEHUS 00PaTHOTO OCMOCa B KOMOMHHPOBAHHBIX MEMOPAaHHBIX
METO/aX U MHOTOCTYIIEHYATHIX YCTAaHOBKAX.

7. Crneuunduka 00e3Bpe)KUBAHUS KUAKUX PAAUOAKTUBHBIX OTXOJIOB.

8. [TpuHIHTIBI COBEPILICHCTBOBAHHS CYLIECTBYIOIINX MIPOM3BOJICTB c
UCIOJIb30BaHNEM MEMOPAHHBIX METOOB.

9. Kounsepcus memOpas.

10.  KoHCTpYyKLUMOHHBIE U IKCIUTyaTallMOHHBIE OCOOEHHOCTH amapaTroB, paboTarOIUX
Ha TPENPUATUIX (apMaIleBTUKH.

11.  KoHCTpYyKLMOHHBIE U IKCIUTyaTallMOHHBIE OCOOEHHOCTH amapaTroB, pabOoTarOIUX
Ha BHHO/ICITBUECKUX MPEIAPUATHSIX.

12. KoHCTpYKLMOHHBIE U IKCIUTyaTallMOHHBIE OCOOEHHOCTH amapaToB, padoTarOIUX
Ha MPEIMPUATUSIX IPOU3BOJICTBA MOJIOKA.

13.  Pexymnepauus TBEpJbIX OTXOJIOB METOJIOM DJIEKTPOANAIHN3A

14.  [IpeumymiecTBa HCIOIB30BaHUS MEMOPAHHBIX METOIOB MpPH 00pabOTKE BOJHO-
OpPTaHUYECKUX OTXOIOB.

15.  IlepcnekTuBbI pa3BUTHI MEMOPAHHBIX MTPOLIECCOB.

KouTpoJibHbIe BONPOCHI K J1a00paTOPHBLIM padoTam

1. OOecconuBaHue BOAHBIX PACTBOPOB METOIOM 3JI€KTPOAUAIN3A

1. Yro Takoe MmeMOpaHa?

2. B d4em cxo/cTBO M paznuuus pa3HOOOPa3HBIX MEMOPAaHHBIX TEXHOJIOTHIA?

3. Yto Takoe 3neKTpoauaIu3?

4. TlepeuncnuTe pa3HOBUIHOCTH HOHOOOMEHHBIX MEMOpaH.

5. KakoBo ycTpoiicTBO MeMOpaHHOro TIaKeTa, MPEeAHA3HAYEHHOro JUIsl 00eCcCOTMBAaHUS
pacTBOpoOB?

6. Yro Takoe mpeaenbHbIN TOK, 11} y3nOHHBIN CIIOH?

7. Bo3MmMOXXHO M  TpOBEAECHHE  DBIEKTpPOAUaln3a  pa30aBIE€HHBIX  PAacTBOPOB B
«CBEPXTMPEEIbHBIX» TOKOBBIX PeKUMaXx?
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8.

9.

HazoBuTe sBieHUsA, HCHOIb3yeMble sl HMHTEHCHU(DHUKAIMM MaccolepeHoca IMpH
AJEKTPOIUATHU3E.
Kak paccuntbiBatoT 3)eKTHBHOCTH MpoIiecca IeKTpoanaIn3a’?

10. [MepeuncnuTe KOHCTPYKIIMH KAaHAJIOB OOECCOJIMBAHUS U OOJACTH WX ONTHUMAIBHOTO

o w =

o ~

aorwNER P

B — o

W

9.

HUCIIOJBb30BaHM.

2. O6e33apaknBaHue NMPUPOTHBIX U CTOYHBIX BOJI 0apoMeMOpaHHBIMU METOAAMHU

. Kakue nporueccsl Ha3pIBaloT 6apoMeMOpaHHBIMU H ITOYEMY ?
. B 4em cxomcTBO M pasnuyuMs METOAOB MHUKPOQHIBTPALUH, YIbTPaQWIBTPALMUd U

obparHoro ocmoca?
OxapakTepu3yiTe 00JIaCTH TPUMEHEHHUS KKIO0TO U3 ITUX METO/IOB.

. Kakue MeMOpaHbI UCIIONB3YIOT ISl MUKPOQMIIBTPALINH, YILTPAQHIBTPAIIHA U OOPATHOTO

ocMmoca?
Y10 TaKkoe OCMOTHYECKOE IaBiicHue?

. KakoBbI OCHOBHBIC MCXaHU3MBbI O4YHCTKH )I(I/I,Z[KOCTeﬁ B MI/IKpO(bI/IJ'ILTpaI_[I/II/I,

yibTpaduiabTpanuy 1 00paTHOM ocMmoce?

. Kakue daxtops! BaustoT Ha 3¢ HEeKTHBHOCTH IPOIECCOB?

Yro Takoe KOHICHTpAlIMOHHAA OJAprU3alnsad U KaKOBbI e€ CJIGI[CTBI/UI?

. OrmmimTe OCHOBHBIE KOHCTPYKIHUH alliapaToB, UCIOJb3YCMbIX IJIA MI/IKpO(i)I/IJIBTpaLII/II/I,

yIbTpaduIbTpau ¥ 0OPaTHOTO OCMOCA.

IIpenesibHOEe KOHIIEHTPHUPOBAaHUE NMOJH(EHOJI0B METOAOM 3JIEKTPOAHATH3A
Pacckaxxute 0 npuMeHeHUN MEMOpPaHHBIX TEXHOJIOTHH B MUIIEBOM MPOMBIIIICHHOCTH.
Uro takoe Qaynmuur memopan?

Yro mpeacTaBisIoT U3 cedsl Moyin(eHobl U KaKOBO UX JIeHiCTBHE Ha OpraHU3M YeoBeKa?
Urto Takoe 3ieKTpoauanuz?

[TpuBeauTe cxemy 3JIEKTPOAMATU3HOMN STUEHKU U PACCKAXKHUTE, KAKUE IPOLIECChHI
IPOTEKAIOT MPHU HAJIOKEHUH Ha Hee DJIEKTPUUECKOI0 TOKa.

YeM 00ycCII0BIEHBI OTpaHUYEHHS Ha KOJIMUYECTBO KaMep B 3JIEKTPOJUAIN3HOM anmnapate?
B uem cocTout cyurHocTs npouiecca obecconuBanusi? Hanumure popmyisl,
HOJTBEP K IAIOIINE Bl PACCYKICHUS.

. IIpuBeaute cxemaTnyHOE N300paKeHNE dKCIIEPUMEHTANIbHOM ycTaHOBKH. [losicHuTe, Kak

HUAYT IIPOLCCCHI 00eccoIMBaHus B KaMepax 3JICKTpOAUAIN3aTOopa.

. I3B/1e4eHne MOHOB TSKeJIbIX METAJVIOB METO/A0M YIbTPaGUJIbTPALHHT

. Kakue npoueccobl Ha3piBatOT 0apoMeMOpaHHBIMU U ITOUEMY?
. B 4eM cxozcTBO M paznuuus METO10B MUKPO(QUIIBTPALIMH, YIABTPApUIbTPALIUN U

oOpaTtHoTO 0OCcMOca?

. Oxapaktepu3yiite 00J1aCTU IPUMEHEHHUS METOZ0B MUKPODMIBTPALIUH,

yibTpaduiIbTPALUU U 0OpaTHOTO 0CMOCA.

. Kakne MmeMOpaHbl HCMIOAB3YIOT AJIE MUKPOQHUIBTPALIUH, YIABTPAPUIBTPALIUN U 00PaTHOTO

ocMmoca?

. Uro Takoe ocMOTHYECKOE JaBieHuE?
. KakoBbl OCHOBHBIE MEXaHU3MBbI OUUCTKU KUAKOCTEH B MUKPOPHIIbTPALIUH,

yIpTpaduIbTpaluu 1 06paTHOM ocMoce?

. Kakue ¢axrtops! BnusitoT Ha 3P PEKTUBHOCTDH MPOLIECCOB?
. UTo Takoe KOHIEHTPALlMOHHAs MTOJIAPU3aLis U KAKOBbI €€ OCIEACTBUS IS

OapoMeMOpaHHBIX MPOIIECCOB?
OnumuTe OCHOBHBIE KOHCTPYKIUH aIapaToB, UCTIONb3YEMBIX Il MUKPO(DUIBTPALIUY,
ynbTpaduIbTPAlUU U 0OpaTHOTO 0CMOCa.

10. B uem CXOACTBO U pa3JINYUA JJICKTPOAUATIU3HBIX U 6apOMCM6paHHBIX mponeccoB.
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3ayeTHO-IK3aMEeHALMOHHBbIE MAaTepHaJbl s NPOMEXKYTOUHOH  aTTecTaluH
(3x3ameH/3a4eT)
Bomnpocs! 1Jisi MOATOTOBKH K 3K3aMeHy

1. KakoBa cTparermss W TaKTHKa 3allUThl 4YEJIOBEKA M Cpelbl OOWUTaHUS C
HCITOJIb30BaHUEM MEMOpPaHHBIX METOI0B?
2. KakoBbl OCHOBHBIC MPHHIMIBI CO3JAaHUST OE30TXOMHBIX M MaJOOTXOJIHBIX

TEXHOJIOTUH C MCIOJIb30BAaHUEM MEMOPAHHBIX METOJO0B (Ha MpUMEpe CO3[JaHUs 3aMKHYTBIX 110
BOAC TCXHOJIOT'MYCCKHUX NUKJIIOB IIPHU MPOU3BOJACTBEC MOJIUAPaAMUIHBIX BOHOKOH)?

3. Kaxk ocymiectBiisieTcss KOHTpOJb pH U MUKPOKOJIHYECTB 3arpsI3HSIOIMX BEIIIECTB B
atmochepe, rtuapochepe, mmuTochepe C HCIOIB30BAHHEM CTEKJISIHHBIX HW3MEPHUTEIbHBIX
3JIEKTPOJIOB U CEIIEKTUBHBIX 3JICKTPOJIOB C HOHOOOMEHHOM MOBEPXHOCTHIO?

4. KakoBbl ~ OCHOBHBIC  MPHUHIUIBI  XPOMATOrpa)uu4eckoro  ONpPeacIICHHUS
MHKPOKOMITIOHEHTOB B T'a30BBIX, BOJHBIX U BOJHO-OPraHMUYECKHUX pacTBopax? Kak memOpaHHbIC
MCTOJbI UCIIOJIB3YIOT IJIA O6CCHCT-ICHI/ISI 3a1aHHBIX 3HA4YCHUU pH SIIIOEHTOB?

5. N3BecTHbl 1 Bam MeMOpaHHBIE METO/IBI pereHepalus abCopOCHTOB (Ha MpuMepe
OYMCTKH BO3/lyXa U ME€TaHa OT JTMOKCHJIa CEPhI U YTIIEKHUCIIOTO ra3a)?
6. Kakue wMeTompl TEpMHYECKOW  HEWTpadM3allMd  OTXOJSIIUX  Ta30B  C

WCIIOJIb30BAHUEM HAHO- W  MHUKPOCTPYKTYPHUPOBAHHBIX MEMOpaH C  KaTaJUTUYECKOU
cocTaBiistronieii Bam usBectHbl?

1. KaxkoBbI kj1accuyeckue v 3JIEKTPOXUMUYECKUE OKUCITUTEIIbHO-BOCCTAHOBUTEIbLHBIE
METO/bl 00€3BPEKUBAHMS TOKCHYHBIX IPUMECEH C HCIOIb30BaHHMEM MeMOpaH (OKHCIEHUE
KHCJIOPOJIOM BO3/yXa, XJIOPUPOBAHKUE, 030HUPOBAHUE)?

8. KakoBbl OCHOBHBIE MpPUHLUIBI W amnmaparypHoe oQOpMIIEHUE OYHUCTKH U
KOHIICHTPUPOBAHUS PACTBOPOB METO/IOM SJIEKTPOIHAIIN3A?

9. B uéM cyTb HelTpanu3anuu KHCIOTHO-OCHOBHBIX CTOKOB U PpereHepanuu
a0bCcopOEHTOB METOI0M OHIIOISPHOTO JIEKTPOIUATH3A?

10. Kak ocymiecTBIsSIIOT peKynepanuio TBEPAbIX OTXO0JI0B METOI0M 3JIEKTPOIUaIn3a
(Ha mpumepe nepepaboTKU IIACTUKOBBIX OYTHUIOK)?

11. B kakux ciy4asx NPUMEHSIOT 3JIEKTPOJHAIU3 C YIbTpaduiIbTpalMOHHBIMU
MeMOpanamu? KakoBo anmaparypHoe odhopmiieHre Mmeroaa?

12. B uém cyTh mepepabOTKH CTOYHBIX BOJ MAaCIOXHPKOMOWHATOB, MPEIIPUATHIHA
HEPTAHOM M LEIUIIOJIO03HO-OyMaXHOW  NPOMBIIUIEHHOCTH  METOJaMHU  MHKpO- U
yneTpaduiabTpanun’?

13. KakoBbl npuHIHNHATBHBIE 0COOEHHOCTH HCIOJB30BAHUS OOPAaTHOTO OCMOca B

KOM6I/IHI/IpOBaHHHX MeM6paHHHX METOdax nepepa60TKH )51 O6C3Bpe)KI/IBaHI/I${ KUIKUX
PAAOAKTUBHBIX OTXO0J0

14. Kak rcrnonb3yroT MeMOpaHHbIE METOIBI JIJIsl U3BJICUEHUS M PEKYTePAIlUH TKENBIX
METAJJIOB?
15. [Touemy  memOpaHHBIE  TEXHOJOTHH  SIBISIFOTCS MaJIOOTXOIHBIMU u

pecypcocoeperarommmu? B 4ém ux mpenmyIiecTsa 1o CpaBHEHHUIO € TPAIUIIMOHHBIMU METOIaMU
OUYUCTKHU, GPAKIIMOHUPOBAHUS U KOHIICHTPUPOBAHUS BEUIECTB?

16. KakoBbl BakHEWIIME THUITOBBIE MPOIECCHI 3aIUTHI cpeapl obutanus? Kakosa
MOCIIE0BATEIHHOCTh CTAINN Pa3pabOTKH ITUX MPOILIECCOB?

17.  Kaxkue 6e30TX0HBIE U pecypcocOeperaroniue TeXHOJIOTHH UCTIOJIB30BAaHUS BOIBI B
texHochepe Bam u3BecTHbI? KakoBa KoHIIEMIUS 6€30TXOJHOTO TPOU3BOICTBA?

18. Kakne mnpuHIMIBI COBEPIICHCTBOBAHUS CYIIECTBYIOIIUX IPOHM3BOACTB C
UCTIONIb30BaHNEM MeMOpaHHBIX METOA0B Bam n3BecTHBI?

19. Kakne BaxxHeiimme mporecchl 3allUThl YEJIOBEKAa HAa OCHOBE MeMOpaHHBIX

TexHoJiornii Bam wm3BecTHBI? Kakue TEXHOJOTMYECKHE, SKOJOTMYECKHE U DKOHOMHYECKHE
MIPUHITUIIBI JIEKAT B OCHOBE 3TUX TEXHOJOTUIA?

20. Kakue craguu pa3zpaboTKu MPOIECCOB OYUCTKH C MCIOIh30BAHUEM MEMOpPaHHBIX
TexHoJiornii Bam nsBecTHbI?
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KpuTtepun oneHuBanus pe3yibTaToB 00y4eHUs!

Onenka Kputepun oLleHUBAaHHUS 10 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIYy’KUBAET CTYACHT, OCBOUBIIUI 3HAHUS, YMEHUS,
KOMIIETEHIIMM U TeOpETUUYECKHI MaTepua 6e3 poOesoB; BhITOJHUBIINN
BCE 3aJlaHus, NPEIyCMOTPEHHbIE Y4YEOHBIM IUIAHOM Ha BBICOKOM
KayeCTBEHHOM YpOBHE; MPAKTUYECKHE HaBBIKM INPO(ECCHOHAIBHOTO
NPUMEHEHHUsS OCBOEHHBIX 3HAaHUU copmupoBanbl. CTyneHT CBOOOIHO
BJaJI€€T TEOPETUYECKUM MaTepuanoM (3HAaeT KaK OCHOBHbIE, TaK MU
cnenu(uyeckrue CHHTETHYECKHE METOJbl, a TaKKe MEeXaHU3MBI
OCHOBHBIX  PEaKIMHi) M  CIIOCOOEH  CaMOCTOSTENIBHO  PELIUTh
HK3aMEHALIMOHHYIO 3a/1a4y.
OLICHKY «XOpOILO» 3aCIy’KUBAET CTYACHT, IPAaKTHYECKU IIOJHOCTBHIO
OCBOUBILUM 3HaHMSI, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUI MaTepuall,
yueOHble 3a/laHusl HE OLIEHEHbl MaKCHUMaJbHBIM YHUCIOM O0ajlioB, B
OCHOBHOM C(OPMHUpPOBAJI TPAKTHUECKUE HaBBIKH. CTYIEHT XOPOLIO
BJaJie€T TEOPETHUYECKUM MaTepuanoM, 3HaeT 0a30Bble CHUHTETHYECKHE
METOJIbl U HMEET TPEJCTABIEHHE O MEXaHU3Max OCHOBHBIX
CUHTETUYECKH  B@KHBIX  peakuuil, cHnocoOeH  CIpaBUTbCA  C
9K3aMEHALlMOHHOM 3a7a4ei IPYU HE3HAYUTEIbHOM IIOMOLIM CO CTOPOHBI
IpenojasBareds.
OLICHKY «Yy/JOBJIETBOPUTEJIBHO» 3aclly’)KMUBAa€T CTYAEHT, YacTUYHO C
npobenaMyd  OCBOMBIIMIM ~ 3HAaHUS, yMEHHUS, KOMIETEHUUH U
[Toporosslii TEOPETUYECKHI MaTepuaja, MHOTMe Yy4yeOHble 3ajaHusi JMbo He
YPOBEHB «3» BBIMOJIHWJI, JUMOO OHU OLIGHEHbl YHUCIOM OamioB OJM3KUM K
(ymoBierBopuTe | MUHHMAaJIbHOMY, HEKOTOPBIC MTPAKTHYECKHE HABBIKK HE C(HOPMUPOBAHBEI.
JILHO) CryneHT 3HaeT 0a30Bble CHHTETHYECKME METOMbI, OJHAKO IUIOXO
pa3zbupaercs B cHEU(PUYECKHMX METOJaX M MEXaHU3MaX OCHOBHBIX
peakuui, ¢ TPyIOM CIpPAaBISETCS C JK3aMEHAlMOHHOW 3ajaudedl Ipu
CYLLIECTBEHHOW MTOMOIIHN CO CTOPOHBI MTPernojaBaTelis.
OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIIy>)KMBAET CTYJIEHT, HE OCBOMBILNN
3HAHUSA, YMEHUS, KOMIIETEHIIUN U TEOPETUUYECKUIl MaTepuas, yueOHbIe
3aJlaHUs HE BBINOJIHWJ, IMPAKTHUYECKHE HABBIKM HE C(OPMUPOBAHBI.
CryneHT He crnoco0eH pEeluTh HK3aMEHALMOHHYIO 3a7ady JAaxke C
MOMOUIBI0  INpENnoJaBareNsi MW IUIOXO BIAJAEET TEOPETUUYECKUM
MaTepuaioM (HaOJIFOIAIOTCS CYIIECTBEHHBIE OIIMOKU TIPH 0OCYKIECHUN
0a30BbIX CHHTETHUECKUX METOJIOB).

Bricoknii
YPOBEHB «5»
(oTIM4HO)

Cpenuuit
YPOBEHb «4»
(xoporo)

MuHUMATBHBIN
YPOBEHB «2»
(HeynoBIIETBOPH
TEJBHO)

Kpurtepun oneHuBaHNs KOHTPOJIBHBIX PadoT.

OneHka «OTJMYHO» BBICTABISETCS, €CIM CTYJEHT BBINOJIHWI paboTy 0e3 omubok u
HEJI0UETOB, JIOMYCTHJI He O0JIee OJJHOTO HeJI0UeTa.

OneHka «X0poIIo», €CIM CTYJISHT BBITOJIHWI PadOTy MOIHOCTHIO, HO TOMTYCTHII B HEH He
Oosee ogHON HErpyOOl OMMOKK U OJTHOTO HEJ0UeTa, U He 0oJiee IBYX HEJOUYETOB.

OneHka «yIOBJETBOPUTEIBLHO», €CIH CTYICHT MPAaBUIBHO BBIOJHWI HE MEHee
MIOJIOBUHBI pabOTHI WK JOMYCTHII HE Oosiee IBYX TpyOBIX OMIMOOK, UK He Oojiee 0HOM rpyOoit
Y OJIHOM HerpyOo# OMMOKH U OJTHOTO HEJ0YeTa, UK He 0oJiee IByX-TpeX HErpyObIX OIIMOOK, MIIN
OJTHOW HerpyOoi OIIMOKH M TpeX HEIO0YeTOB, WIM MPH OTCYTCTBHM OIIMOOK, HO NMPH HATUYUU
YeThIpeX-TISTH HEJ0YETOB, TUIOXO0 3HAET TEKCT POU3BEICHUS, IOMMyCKAeT UCKaKeHUE (PaKToB.

OneHka «HeyI0BJIeTBOPUTEIbHO», €CIH CTYJIEHT JAOMYCTHJI YHCIO OUIMOOK U
HEJIOYETOB, TPEBOCXOIAIIEEe HOPMY, ITPH KOTOPOI MOXKET OBITh BBICTABIICHA OLIEHKA «3%, UIIH €CITH
NPaBUJIBHO BBITOIHHUI MEHEE MOJIOBUHBI paOOTHI.
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Kpurtepun onenuBanus pedeparon
OneHka «OTJHYHO» — BBINOJHEHbl BCce TpPeOOBaHMS K HANMCAHUIO U 3amuTe pedepara:
o0o3HaueHa npobiaeMa U 0OOCHOBAaHA €€ aKTyaJbHOCTb, CHACNAH KPATKUN aHAIMU3 Pa3sIMdHBIX
TOYEK 3pPEHUs Ha paccMaTpUBaEMyIO MpPOOJeMy M JIOTMYHO M3JI0KE€HAa COOCTBEHHAs MO3MLIMA,
c(OpMyIHpPOBAaHBl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEPXKAH OOBEM, COOIIOIEHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIEHHIO, JaHbl IpPaBUIbHbIE OTBETHl HA [ONOJHHUTEIbHbIC
BOIIPOCBI.
OneHka «X0pouo» — 0OCHOBHbIE TPeOOBaHU K pedepaTy U €ro 3alUTe BHIIOIHEHBI, HO IIPU TOM
A0MMYHICHbBI HCAOYCTHI. B YaCTHOCTHU, HUMCKOTCA HCTOYHOCTH B H3JIOKCHUU MATCpHAJIA,
OTCYTCTBYET JIOTHUECKas IOCIIEA0BATEIbHOCTh B CYXJIEHUSX; HE BblIepxkaH o0beM pedepara;
HMCIOTCS YIIYIICHHWA B O(i)OpMJIeHI/II/I; Ha JOIMOJIHUTCIIbHBIC BOIIPOCHI ITPH 3alIUTE JaHbI HCIIOJIHBIC
OTBETHI.
OuneHka «ya0BJIETBOPUTEILHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuto. B yacTHOCTH, Tema OCBELIEHA JMILIb YAaCTUYHO; JOMYyIIEHbl (hakTHYecKue
oIInOKH B COACPpIKaHNHU pe(bepaTa HJIW IIPpU OTBETC HAa AONOJHHUTCIBHBIC BOIPOCHI; BO BPEMA
3aIUTBI OTCYTCTBYET BBIBO.
OuneHka «Hey10B/1eTBOPUTEIbHO» — TeMa pedepaTa HE pacKpbITa, 0OHAPY)KUBAETCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOIIEMBI.
Kpurtepun nuddepenuupoBannoii oneHku pedepara

Kpurepuu onenku MaxkcuMaibHasi OlleHKa B Oajuiax
JIOrM4HOCTH M3JIOKEHHUS 3
PackpeiTrie TemMbl 3
Hcnonp3oBanue MUPOKOH HHPOPMAITMOHHON 0a3bl 3
Hannuue coOCTBEHHEBIX BRIBOAOB, 0000IICHMIA, 3

KPUTHYCCKOI'O aHaJIn3a

CoObaroieHue npaBuil HIUTUPOBAHMS 2
[IpaBmiIbHOCTH OhOpMIIEHUS 1
Hroro: 15

13-15 6annoB — OTIINYHO
10-12 6aymoB — XOpOIIIO
8-9 6aymioB - yJOBIETBOPUTEIHHO
0 GanyIoB — HEYTOBJIETBOPUTEIBHO

Kpurepun ouenuBanusi pe3yjabTaToB YCTHOIO ONPoOca.

OueHka «xopouwio» CTAaBUTCS, €CIU CTYJIEHT JAaeT OTBET, YIOBJIECTBOPSIOIIMI TEeM XKe
TpeOOBAHUSAM, YTO W JJISl OLICHKU «OTJIUYHO», HO JOIMyCKaeT 1—2 OmmuOKH, KOTOPBIE CaM Ke
WCIIPABIIsET, U 1-2 HemoueTa B MOCIEI0BATENBHOCTH U SI3BIKOBOM O(DOPMIIEHUH H3araeMoro.

OrneHka «yooenemeopumenvHo» CTaBUTCA, €CIU CTYACHT OOHapy)XMBAaeT 3HAHHE U
MMOHUMaHNE OCHOBHBIX MOJIOXKEHUH JAaHHOUM T€MBbI, HOT U3JIaraeT MaTepra HEMOJIHO U I0MYCKAET
HETOYHOCTH B OMPEICICHUU TOHSATUN WU (HOPMYJIHUPOBKE MPABWI, HE yMEET JOCTATOYHO
rIyOOKO M J0Ka3aTellbHO 00OCHOBAaTh CBOM CYXKICHHS W MPUBECTH CBOU MPUMEPHI; M3JaraeT
MaTepHuas HeTOCIEA0BATENIbHO U JOMMYCKAET OMIMOKHU B S3IKOBOM O(DOPMIICHUH H3IaraeMoro.

OneHka «Hey0oe1emeopumenbHo) CTaBUTCS, €CIU CTYIACHT OOHapy»XKUBAaeT HE3HaHUE
OonbIIel YacCTH COOTBETCTBYIOIIETO BOMpPOCA, JOMyCKaeT OmHOKH B (GOpMyITUpOBKE
OTIpeNIeTICHUH W TIPaBUJI, MCKAKAIOIMIME WX CMBICH, OECIOpsSA0oYHO M HEYBEPEHHO H3jaraet
Marepuan. OneHka «2» OTMeuYaeT TaKue HENOCTaTKh B MOATOTOBKE, KOTOPBIE SIBISIOTCS
CEPHE3HBIM MPEMATCTBUEM K YCIICIITHOMY OBJIQJICHUIO MOCIEAYIOIINM MaTePUaIOM.

Kpurepun oueHnBanus OLICTPOro NUCHbMEHHOI'0 ONIPOCA «OJIHI-OIIPOCA»
[xana oueHUBaHUA:
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«OTAHYHO» - BOIPOC PACKPBIT MOJHOCTHIO, TOYHO 0003HAUYEHBI OCHOBHBIE MOHSATHUS U
XapaKTEPUCTUKH 10 TEME.

«Xopouo» - BOIPOC PACKPHIT, OJAHAKO HET MOJHOTO OIMMCAaHUS BCEX HEOOXOIMMBIX
AJIEMEHTOB.

«Y10BJIETBOPHUTEJIBHO» - BOIIPOC PACKPBIT HE IMOJIHO, MPUCYTCTBYIOT IpyOble OIIHOKH,
OJIHAKO €CTb HEKOTOPOE IIOHUMAHHUE PACKPBIBAEMBIX ITOHSATH.

«HeyoB/1eTBOPUTEJBHO» - OTBET Ha BOIPOC OTCYTCTBYET UJIU B 11€JIOM HE BEPEH.

Kpurepun ouneHuBaHus J1a00paTOPHbIX PadoT.

«5» (OTIUYHO, 324TEHO): BHIMIOJIHEHBI BCE 3a/IaHUs JTA0OPATOPHOU PabOTHI, CTYACHT Y€TKO
u 6e3 omrOOK OTBETUII Ha BCe KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIo, 3a4TEHO): BBHITIOJHEHBI BCE 3aaHUs JIA0OpATOPHOW pabOThI; CTYICHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEUAHUSIMHU.

«3» (yIOBIETBOPUTEIILHO, 3a4TEHO): BBIIIOJIHEHBI BCE 3aJaHUs TaOOpaTopHON paboTHI C
3aMEUYaHHUsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«2» (He BatITeHO)Z CTYACHT HC BBIIIOJHUII HWJIA BBIIIOJIHWII HCIPAaBUIbHO 3adaHWA
nabopaTtopHoOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OMIMOKAMH HJIA HE OTBETHII
Ha KOHTPOJIbHBIC BOIIPOCHI.

5. [lepeveHnb y4eOHOI JuTEPATYpPhl, HHPOPMALTMOHHBIX PECYPCOB U TEXHOJIOTHIA
5.1. YueOnas auteparypa

1. MewmOpanbl u MeMOpanHble TexHosioruu [Tekct] / otB. pen. A. b. fpocnaBues. -
Mocksa : Hayunsrit mup, 2013. - 611 c.

2. Bonkos, B.A. Teopernyeckue OCHOBBI OXpaHbl OKPY>KaloIIel cpelbl [DNeKTpOHHBIN
pecypc] : y4eb. mocobne — IDnektpoH. paH. — Cankt-IlerepOypr : Jlanb, 2015. — 256 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/61358.

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

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

6. Beromkun, A.I'. nxeHepHas 3amuTa BOAHOU Cpelbl [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A.I'. Betomkun. — OnexkTpoH. naH. — Cankr-IlerepOypr : Jlanb, 2014. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/49467

7. [Tucemenckas, Hatanus JImutpuesHa (KyO6I'Y). MeTob1 3aIUThI Cpeibl OOUTaHUS
B TexHocdepe [Tekct] : yuebHoe mocoodue / H. JI. [Tucemenckas, B. B. I'ansu, B. B. Hukonenko
; M-Bo oOpa3oBanus 1 Hayku Poc. denepaunu, Kybanckuii roc. yu-1. - Kpacnonap : [Kybanckuit
rocyaapcTBeHHbIN yHUBepcuTeT], 2007. - 140 c.

5.2. [lepuoanyeckne JuTEPaTypa

1. Basel nanssix komnannu «ct Beroy» http://dlib.eastview.com
Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
Kypnan “Green Chemistry”

Kypnan «HxKEHEPHAST SKOIOTHUS.

[Tpupoma. O6mecTBo. YenoBexk.

DKOJOTHYECKU BECTHUK HAy4YHBIX LEHTpoB UIC.
DKOJI0rM4€ecKoe Ipaso.

okl

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
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https://e.lanbook.com/book/61358
https://e.lanbook.com/book/49467
http://dlib.eastview.com/
https://grebennikon.ru/

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

o0 E

IBC «FOPAWT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

DBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTAHHBIX:

o E

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oubauorexa (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBEI BEAYIIUX 3allaAHbIX HAYYHBIX )XYPHaJIOB HAa Poccuiickoit

wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru

7.

Hanmonanehass snexTpoHHass OuOnuoTeka (AOCTYN K DJIEKTPOHHON OuOIHOTEKe

nucceprauuii Poceuiickoit rocynapcreennoit ouodnuoreku (PI'B) https://rusneb.ru/

8.
9.

[Tpe3unentckas oudnmoreka um. b.H. Enbuuna https://www.prlib.ru/
OnexrponHas kowieknus Okcdopackoro Poccuiickoro @onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.
24,

25.
26.
27.
28.
29.

30.

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

zbMath https://zbmath.org/

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

Springer eBooks: https://link.springer.com/

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

Yuusepcuterckas nHpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

ba3a OTKpBITBIX JaHHbIX MUHHCTEpCTBA Tpyla W COLUANBHOW 3amuTtel PO
https://rosmintrud.ru/opendata

baza nanHbIX MpodeccnoHalbHBIX CTaHIAPTOB MMHMCTEpPCTBA TpyJa U COLMAIbHON
3aLUThHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

bazsl JaHHBIX MunucrepcrBa SKOHOMHUYECKOTO pa3sBUTHUSA P®
http://www.economy.gov.ru

Odunuanpuplii cailT @enepalbHOTO areHTCTBA MO TEXHUYECKOMY PETYJIUPOBAHHUIO U
metpostoruu http://protect.gost.ru/

Emnnas 6a3a rocros P® - http://gostexpert.ru/

Pecypcer mo tepmoamunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

Nudopmanmonno-npaBoBast cucrema «[apant» [DnextpoHHBId pecypc] — Pexum
nocryna: http://garant.ru/

DnekTpoHHO-0nOMoTeuHast cucrema «KoHcynbTaHnT cryaentay Www.studmedlib.ru
[Mopran oTkpeITEIX MTaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza nannbix Bceepoccuiickoro MHCTUTYTa HAaydyHOM M TEXHHYECKOH HHbopMaiuu
(BUHUTU) PAH http://www2.viniti.ru/

ba3el nanHBIX B chepe MHTEIEKTYyalIbHOW COOCTBEHHOCTH, BKJIIOYasi TATEHTHBIE 0a3bl
JAHHBIX WWW.Iusnano.com

Wndpopmannonno-ananurtuueckuit xxypaan «MEMBPAHBI»
http://www.chemnet.ru/rus/journals/membranes.
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31. Hayuyno-uHpopManMoHHBI moOpTad MeMOpaHbl W MeMOpaHHBIE TEXHOJIOTHH
www.memtech.ru.

NudopmanmonHbie CIPABOYHbIE CHCTEMbI:
1. KoucyabtanT [Lntoc - cripaBouHasi mpaBoBasi cMcTeMa (JOCTYII 1O JIOKAIBHOM CETH C
KOMITbIOTEpOB OMOImoTeku) Pexxum poctyma: http://consultant.ru/

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHCTEpCTBO HaykKM U Bbicmiero oOpaszoBanusi Poccuiickoit  ®denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Mudopmammonnas cucrema "EnmHoe OKHO JIocTyma K 0Opa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komrekuus 1upoBbIXx  00pa3oBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

8. ®enepayibHbIil LEHTP MH(POPMALIMOHHO-00Pa30BaTEIbHBIX pecypcos
(http://fcior.edu.ru/);

9. IIpoext I'ocynapcTBeHHOro HUHCTHTyTa pycckoro sspika umeHu A.C. Ilymkwuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMannoHHbIi noptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONenuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii opTan "Yueda" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanum B Poccuiickoit ®eneparuu”. Bornpockl u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(OPMAaLMOHHBIE pecypehl

KyoI'Vy:

1. Cpena moaynbHOTO AMHaMuU4eckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX IUIAHOB, Y4Y€OHO-METOJUYECKHX KOMIUIEKCOB, MyOIuKaluuid U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmnorexka  MH(pOPMALMOHHBIX  pecypcoB  Kadeapsl  MH(POPMAIIMOHHBIX
o0pazoBarenbHbIX TeXHONOTHI hitp://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyOI'Y _http://docspace.kubsu.ru/

5. DOnexTpoHHBIE OOpa3oBaTeiabHBIE pecypchl Kadeapbl MHMOPMALMOHHBIX CUCTEM H
TexHosoruil B oopazoBanuu Ky6I'Y u nayuno-metoauueckoro xxypHana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeToauueckue ykazaHus JJ1s1 00y4al0UIUXCS M0 OCBOEHUIO T CHMILIUHBI (MOIYJIA)

VYcnemHoe OCBOGHHME AMCHUUIUIMHBI TPEANOoJaraeT akTUBHOE, TBOPUYECKOE YydacTHE
CTYJEHTA IyTeM IUIaHOMEPHOH, MOBCETHEBHOM pabOTHI.

TGKYHH/Iﬁ KOHTPOJIb 3HAHUH OCYIICCTBIIACTCA Ha KaXIOM JICKIMOHHOM 3aHATHU U
nabopaTopHoii pabote. IToroast popma KOHTPOJIS — SK3aMEH.

OO0uue pexoMeHIaAMU

W3ydenue TUCHUIUIMHBI ClIEAyeT HAUMHATh ¢ MPopabOTKH paboyeil mporpaMMel, ocodoe
BHUMaHue, yelss UeIsIM U 3aJladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

NMmeeTcs 3neKTpoHHAs BEpCHsl JIEKLIUN N0 TAHHOW JUCLUILINHE.

OcHoBHON (opmoii 0OydeHHUsi CTYJIEHTOB SBISIETCS CaMOCTOATENbHas paboTa Haj
yueOHbIM MaTepuasioM. [Iporecc n3yueHHs JUCIUIUIMHBI COCTOUT U3 CIEIYIOIIUX TAIOB:
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1 IlpopaboTka TEOpPETHUYECKOrO0 MaTepHana IO PEKOMEHIOBAaHHBIM Yy4YeOHUKaM H

KOHCIIEKTaM JIEKIIMH, IPEIOCTAaBIEHHBIX MPENO01aBaTEIEM B JIEKTPOHHOM BH/IE.

2 BhINOJIHEHUE CaMOCTOATENbHBIX PA0OT.

3 Cnaum 5K3aMeHa B yCTHOW WJIM MUCbMEHHOH (opme (110 YCMOTPEHHUIO IpenojaBaTers).

PaboTta ¢ KOHCIIEKTOM JIEKIHii

[TpocMOTpUTE KOHCHEKT Ccpa3y IOCJE 3aHATUH, OTMETHTE MaTepHall KOHCIEKTa JIEKIH,
KOTOPBIM BBI3BIBACT 3aTpPyOHEHMs Uil NOHMMaHudA. llombiTalitece HaWTH OTBETHI Ha
3aTpyIHUTENBbHBIE BOIIPOCHI, HCII0JIb3Ysl PEKOMEHIyeMYI0 IuTepaTypy. Eciiu camocTositensHo He
yaanoch pazo0parbcsi B Marepuaie, chopMyIupyiiTe BONmpockl U oOpaTUTECh 3a MOMOIIBIO K
IPENoJIaBaTel0 Ha KOHCYJIbTAlMU WK ONvKaiinei Jekuuu. PerynspHo oTBoauTe Bpems A
IIOBTOPEHMSI TPOMJIEHHOIO MaTrepuana, IpPOBEpsAs CBOM 3HAHUSA, YMEHUS U HaBBIKM 110
KOHTPOJIbHBIM BOIIPOCAM.

Jleknuu. MeToanKa YTeHN JEKI M.

Jlekuu SIBISAIOTCS OJHUM W3 OCHOBHBIX METOJIOB OOYYEHHs MO JUCLUUIUIMHE, KOTOpbIC
JIOJDKHBI pelIaTh CIEAYIOLUE 3a0a4u:

—  U3JI0KUTh Ba)KHEUIINI MaTepHuall IpOrpaMMbl Kypca, OCBEIIAIOLINIl OCHOBHBIE MOMEHTBI;
— Pa3BUTh Yy CTYACHTOB MOTPEOHOCTh K CAMOCTOSITEILHOM paboTe Ha/l yueOHON U HAYYHOM

JUTEPATYPOH.

I'taBHOM 3amadell KaK[IOM JIEKIMM SIBISETCS PACKPBITHE CYIIHOCTH TEMBI U aHAIU3 €e
IJIaBHBIX TOJIOXXKEHUH. PexomMeHnyeTcss Ha NEepBOW JIEKIIMH JTOBECTH A0 BHMMAHHS CTYACHTOB
CTPYKTYpYy Kypca U €ro pasJielbl, a B JajJbHEHIIeM yKa3bplBaTh Hauyajao KakJI0ro pasjiena, CyTh U
€ro 3a7iauul, a, 3aKOHYMB M3JI0’KEHHE, ITOIBOAUTH UTOT 110 3TOMY pa3zeily, YToObI CBS3aTh €ro co
cnenytomuM. ConepikaHue JeKUMH ompenaensercss paboueil mporpammoil kypca. Kpaiine
KeNaTeJIbHO, YTOObI KaXK/as JIEKLMs OXBaThlBajla U MCUYEpIbIBAIa ONPEACIIEHHYIO TEMY Kypca U
npecTaBisiia co00i JOTHUECKH BIIOJIHE 3aKOHYCHHYIO padoty. Jlydie cOKpaTUTh TeMy, HO HE
JIOIIYCKaThb IIEPEPBIBA €€ B TAKOM MECTE, KOTJa OCHOBHAs MJIes €111€ ITOJIHOCTBIO HE PaCKpbITa.

JlabopaTopHble 3ansiTusi. MeToauka nposeaeHus1 JJIaOOpATOPHBIX 3aHATHI.

O063aBeuTech BceM HEOOXOAMMBIM METOAMYECKUM obecnieueHneM. [lepen mocemennem
1ab0paToOpUy U3yuUTE TEOPHUIO BOIPOCA, MPEANOIAraéMoro K UCCiIeI0BaHUIO, 03HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBBTE NMPOTOKOJI MPOBEACHUS PabOTHI, B
KOTOPBIN 3aHECUTE:

— Ha3BaHue paboThI;

— 3aroTOBKHM TaOJUIL JJIs 3aMI0JIHEHUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HAOII0ICHUH;

— YpaBHEHHUS XMMHUYECKHUX PEaKIMil MpeBpalleHuid, KOTopble OyayT OCYIIECTBIEHBI MPU
BBITIOJIHEHUH DKCIIEPUMEHTA,

— pacueTHble (OPMYIIBI.

[enssmMu ipoBeieHUS JTaOOPATOPHBIX PabOT SBIISIOTCS:

— YCTaHOBJIEHHE CBSI3€ TEOpUM C TPAKTUKOH B (popMe HBKCHEpUMEHTAIBHOIO

MIOITBEP K IEHUS TIOJIOKEHUHN TEOPHH;

— o0ydeHue CTYJJEeHTOB YMEHHIO aHAIM3UPOBATH MOJyUYEeHHBIE PE3yIbTaThI;
— KOHTPOJIb CAMOCTOSTEIbHOM paboThl CTYJIEHTOB [0 OCBOEHHIO Kypca;
— 00yueHue HaBbIKaM IPO(eCCHOHATILHON e TeIbHOCTH

[lenu mabopaTopHOro MPAaKTHKyMa JOCTUTAIOTCS HAMIY4IIHM OoO0pa3oM B TOM cllyyae,
€CJIM  BBINIOJHEHHUIO JKCIEPUMEHTa MpEIUIecTBYeT OIpeAeseHHas IOJArOTOBUTENbHAs
BHeayauTopHas pabora. [ToaTromy mpernonaBaTens 00s3aH JOBECTH 10 BCEX CTYAEHTOB rpaduk
BBITMIOJTHEHUS Ta0OPAaTOPHBIX pabOT ¢ TeM, YTOObl OHM MOTJIM 3aHUMAaThCs IEJIeHAINIPaBICHHON
JoMamHel mnoaroroBkod. Ilepen HauanoM odepeaHOro 3aHATUS IPENOJABATENb JIOJKEH
YAOCTOBEPUTHCS B TOTOBHOCTU CTYAEHTOB K BBINOJHEHUIO JAOOpPaTOpHOW paboThl MyTeM
KOPOTKOI'0 COOEceJOBaHUs U TPOBEPKU HAIWYMSA y CTYJEHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB
MIPOBEJCHUS pabOTHI.

JIaGopatopHasi paboTa BBINOJHSAETCS CTYAEHTOM B COCTaBe TPYIIbI, MOATPYMIBl WIN
WHAMBUAyalbHO. Bce BBIYMCIIEHHUS, BKIIIOYas OLIEHKY TOYHOCTH SKCIEPUMEHTA, XKEJIaTelIbHO
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MIPOBOAMTH BO BpeMs 3aHATHS. [Ipy HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBITIOJTHSATh
B Yachl CaMOCTOSITEIbHOW paboThl ¢ 00sA3aTeNbHBIM IPEACTABICHHUEM pe3yJbTaToOB
MPENoAaBaTesNo Ha MOCIeAYIOUINX 3aHATUAX WM KOHCYJIbTAIUsIX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOAUTHCS MOCIE OKOHYAHUS paboTHI B 1abopaTopuu.
J1J1sl HOATOTOBKY K 3allIUTE OTYETA CIIEAYeT MPOaHaIN3UpOBaTh SIKCIIEPUMEHTaIbHbIE PE3yIbTAaThI,
COIIOCTAaBUTh MX C U3BECTHBIMH TEOPETUUYECKUMH TOJOKECHUSIMHU WINM CHPABOYHBIMU JAHHBIMHU,
00001IUTh pe3yNbTaThl UCCIEIOBAaHUN B BHUJAE BBIBOJOB IO paboTe, MOATOTOBUTH OTBETHl Ha
BOTIPOCHI, TPHUBOJMMBIE B METOAMYECKUX YKA3aHUIX K BBIITOJHEHUIO TJaOopaTOopHBIX padoT. [Tocme
3aBEpIICHUSI BHITIOJIHEHUS JIAOOPATOPHBIX padOT MPOU3ZBOJUTCS UX 3aIIUTA.

B ocBoeHMH MUCHMITIMHBI MHBAIUWAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIyaJbHas yudeOHash pabora (KOHCYJIbTAMH) —
JIOTIOJTHUTEILHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

WnnuBuayanbHble KOHCYJIBTAlMM IO TMPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3ALMU OOyYEHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HWHBAJIWIOM WM JUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

Metoauka HanmucaHuda pedepaTon

Hanmcanue pedepara siisiercss onHOM U3 GopM 00yUeHHS CTYICHTOB, HANPaBICHHON Ha
OpPraHM3aIMI0 U TOBBIIIEHUE YPOBHSA CAMOCTOATEIBHOW pabOThI CTYIEHTOB; OJIHON U3 QopMm
Hay4YHOH pabOoThl CTYICHTOB, IIEJIBI0 KOTOPOW SIBIISIETCS PACHIMPEHHE HAYYHOTO KPYros3opa
CTYJIEHTOB, 03HAKOMJICHHE C METOI0JIOTHEe HAyYHOTO TIOUCKA.

OcHOBHBIC 337a4yMl CTyJEHTAa NpHU HaAMHCaHUHM pedepaTa: ¢ MAKCUMAIbHOW MOIHOTOMN
MCIIOJIb30BATh JIUTEPATYpy MO BBHIOpAaHHOW TeMe (KaKk peKOMEHIYeMYI0, TaK U CaMOCTOSITEIbHO
noJ00paHHYI0) Ui MPAaBWIBHOTO TOHMMAHHWS AaBTOPCKOW MO3HMIMHU; BEpHO (0€3 HCKaKEeHUs
CMBICTIa) IepeaaTh aBTOPCKYIO MO3UIMIO B CBOEH paboTe; YACHUTH I ce0s U U3TI0KUTh IPUIUHBI
CBOET0 coryacus (Hecorjacusi) ¢ TEM WM MHBIM aBTOPOM I10 JJaHHOU npoOieme.

Cmpyxmypa peghepama

1. TutrynbHBIN THCT

2. OrnaBneHue

OrnasieHue - 370 I1aH pedepaTa, B KOTOPOM KaXKIOMY pa3ziey J0JKEH COOTBETCTBOBATh
HOMEp CTPaHUIIbl, Ha KOTOPOIl OH HaXOAUTCS.

3. Tekct pedepara.

OH nenuTCst Ha TPU YaCTU: BBEJCHNE, OCHOBHAS YacTh U 3aKJIIOUEHHE.

a) Beenenue - pazien pedepara, MOCBAIICHHBIA TOCTAHOBKE MPOOJIEMBI, KOTOpasi OyaeT
paccMaTpUBaThCS 1 0OOCHOBAHHUIO BEIOOpA TEMBI.

6) OcHoBHasi 4acTh - 3TO 3BEHO pabOThI, B KOTOPOM IOCIIEA0BATENbHO PACKPHIBAETCS
BbIOpaHHas TemMa. OCHOBHAs 4acTb MOXET ObITh MpPEJCTaBICHA KaK IEbHBIM TEKCTOM, TaK U
pazneneHa Ha TnaBbl. [lpm  HeoOXxoaumocTu TeKCT pedepaTa MOXKET JOMOIHIATHCS
WITIOCTpALMsIMHU, TaOINIAaMH, TpaprKaMH, HO UMM HE clielyeT "Tieperpyxarth" TEKCT.

B) 3aK/IIOueHue - JaHHBIN pa3zieln pedepara JoKeH ObITh MPECTABIIEH B BU/IE BHIBOJIOB,
KOTOpPbIE TOTOBSITCSI HA OCHOBE MOJTOTOBJIEHHOTO TEKCTa. BBIBOMBI TOMKHBI OBITh KPAaTKUMHU U
4eTKUMH. TaKkxke B 3aKITF0YCHHE MOKHO 0003HAUYUTD MPOOJIEMBI, KOTOpHIE "BRICBETUIINCE' B X0/1€
paboThl Haj pedepaTom, HO He OBUIH PACKPBITHI B paboTe.

4. CriucOK UCTOYHUKOB H JINTEPATYPHl. B TaHHOM CIIMICKe HA3bIBAIOTCS KaK T€ UCTOYHUKH,
Ha KOTOpBIE CChUIAETCs CTYJEHT MpU MOJArOTOBKE pedepara, Tak U BCe MHBIEC, U3yUYEHHbIE UM B
CBSI3W C €ro MoArOTOBKOW. B pabGoTe A0mKHO OBITH HKCIONB30BAHO HE MEHEE S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBINONIHEHHAs C MCMOJIb30BAHUEM MaTepHajia, COJACpXKalerocs B OAHOM
HAyYHOM HMCTOYHHKE, SIBIISIETCS SBHBIM IUIaruatoM W He mpuHuMaetcs. Odopmienne Crmcka
UCTOYHHKOB U JIUTEPATypbl JOJDKHO COOTBETCTBOBAaTh TpeOOBaHUAM OuOIMOrpaduyueckux
ctanaapToB. O0beM U TEXHUYECKUE TPEeOOBaHNUS, IPEIbIBISIEMbIE K BBINOIHEHUIO pedepara.
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[Ipe3eHTanmu Ha 3aJaHHYIO TEMY BBITIOJIHSIOTCA B iporpamme Power Point. OHa momkHa
COCTOATh MHMHHUMYM U3 6 CcHaiiloB W coaep)kaTb OCHOBHBIE OIpenaeseHus, (haKTHUeCKUn
WJUTIOCTPUPOBAHHBINM MaTeprall, BHIBOJIBI U CIIUCOK MCIOIb30BaHHBIX HCTOYHUKOB.

Joxmnaa, conpoBOKIAIOIIMN TPE3EHTALINH, TOJDKEH 3aHUMAaTh 9-7 MUHYT.

WU noknaa, W mpe3eHTAlMU TMPEIBApPUTEIbHO MPHUCHUIAIOTCS IMPernojaBaTeslio o
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

MeToanKka NOArOTOBKM K KOHTPOJbLHBIM Pa00TaM M HANIMCAHMSI KOHTPOJIbHBIX PadoT

[Ipu moAroToBKe K KOHTPOJBHOH pPabOTE M HTOTOBOMY TECTHPOBAHHMIO HEOOXOIMMO
BHUMATEJIbHO IPOYUTATh COCTABIICHHBIE PaHee KOHCIEKTHI JeKIUi. CBEPUTH CIIHCOK BOIPOCOB C
umeroreiics uHpopmanueii. Henocraromyo nHpopMmanuo HEOOXOIUMO HAUTH B y4eOHHKAX
(YueOHBIX TOCOOUSIX) WII B IPYTUX UCTOYHUKAX HH(OpMaIuy.

KonrtponbHast paboTa npoBOAUTCS B MUCbMEHHOH (Gopme.

KouTponbHbie paboThl 0OBIYHO COJEpP)KAT HECKOJIBKO BOMPOCOB M HMEIOT HECKOJIBKO
BapuanToB. CTymeHT nu0OO caMmM BBIOMpAeT OJWH M3 MPEAJOKEHHBIX BapUAHTOB, JHMOO
MpenoaaBaTelb 3aKperUisieT 3a KaKIbIM CTYJIEHTOM OIpPE/ICICHHbIN BapUaHT.

MeTtoanyecKkue peKOMeH/IalMH 1JIsl IPOBeAeHUs IK3aMeHa

CryneHTsl 00s13aHbBI CAATh YK3aMEH B COOTBETCTBHH C PACIIMCAHUEM U YUEOHBIM ILJIAHOM.
DK3aMeH N0 TUCHMIUIMHE IpeciiefyeT IeJb OIEHUTh padoTy CTyICHTa 3a Kypc, NMOJy4YeHHE
TEOPETUYECKUX 3HAHUH, WX TMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUICHUS, MPUOOpETeHHE
HaBBIKOB CaMOCTOSATEIbHON pabOThl, yMEHHE NPUMEHSTH MOJIY4YECHHBIC 3HAHUS JUISI PEHICHUS
MPAKTUYECKHX 3a7au.

dopma MpOBEACHHUS HK3aMEHA: YCTHO WJIM NHCbMEHHO YCTaHABIMBACTCS PpEIICHUEM
kadenpsl. Pe3ynbrar ciaun sK3aMeHa 3aHOCUTHCS MPernojaBaTesieM B U 3a4eTHYIO KHIKKY.

7. MaTepuajJbHO-TeXHHYECKOe o0ecnieyeHne no JUCIUITHHE (MOAYTI0)

HanmeHoBaHuEe CrienHaIbHBIX OCHaIICHHOCTD CIICIUATBHBIX TTOMEIeHUH | [lepeueHb TUIEH3HOHHOTO
TOMEIEHUN IIPOrPaMMHOTO
obecrnieueHus
VYuebOHbie ayJNTOPHUU st | Meb6ens: yueOHast Mebenb Microsoft Windows
MPOBEJICHUS 3aHATHI JIEKIIMOHHOTO | TeXHUUECKHe CpeacTBa O0yUeHHUS: Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMIIBIOTEP Professional Plus
(ayn. 126¢, r. Kpacuomap, yi1. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU it | Mebens: yueOHast Mmebeb Microsoft Windows
TPYNIIOBBIX ¥ HWHAWBUAYAIBHBIX | TeXHWYecKue cpeicTBa OOyUICeHHUS: COMSOL Multiphysics

KOHCYJIbTALHi, TEKYIIEro KOHTPOJISL | 9KPaH, IPOEKTOP, KOMIIBIOTEP
U IPOMEXXYTOYHOH aTTeCTalUuy
(ayn.328c, 101a, r. KpacuHonap, yi.
CraBpomnosbckas, 149)

VueGHbie ayUTOPUH st | Me6enb: yueGHast meGenb Microsoft Office
npoBeieHust 1abopaTtopHbix paboT. | TexHuUeckue CpencTa 00yUeHuUS: Professional Plus

Vuebnas  maboparopus  bJK][ | 9KpaH, MPOEKTOP, KOMIBIOTEP

(ayn.328¢c, 105a r. Kpacromap, yn. | Obopynosanne  Jlaboparopun  328c:
CraBponossckas, 149) BBITSKHASL CUCTEMA BEHTHIIILIUM, MEJIOBOM

JIOCKOI1, cpelncTBaMu HOXKapHOU
0e30IacHOCTH W OKa3aHHWs  IIePBOH
MEIMLUHCKON MOMOIIY, JOCKOH-3KpaHOM

YHHUBEPCAIbHOM, KOPOTKO(OKYCHBIM
WHTEPAKTHBHBIM MPOCKTOPOM,
HOYTOyKamHu u HE0OXO0IUMBIM

1a00paTOpHBIM 000PYIOBAHUEM:
JlaGopartopusiii  ctenn «McciaemoBanue
CHOCOOOB 3aIIUTHI OT MPOU3BOJCTBEHHOTO
myma» BX/;

Crena-tpenaxep "CpencrtBa TyIICHHS.
Oruerymmurenn” CT-CTO-1,
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Crena-tpenaxep "IIporusorassl" CT-II-
1; CreHa-niaaHieT «Cpencrsa
WHAMBUAyaIbHOM 3ammutey CI1-CU3-1;
KoMmiekT neMoHCTpallMOHHBIX MOCOOMi
«be3onacHOCTh KU3HENESITEIBHOCTH B
YCIJIOBUSIX IPOU3BOJICTBAY;

AHeMOMETp «TKA-IIKM-50»;
KamubpaTtop akyctuueckmii «3amuTa-K»;
BubpokamubdpaTtop «ATO1my;
AHanmuzaTop IIymMa HM  BHOpaIuu
ACCUCTEHT Monndukanus
«Accucrent S» lllymomep;

AHanmuzaTop  IIymMa M BHOpauuu
ACCUCTEHT Monudukanus
«Accucrent V3RT»; Ananuzarop myma u
Bubpanuu ACCUCTEHT Monudukanus
«Accuctenr TOTAL» Bce onmuu
(IIlymomep, aHamU3aTOp CHEKTpa 3BYK,
nHQPa3ByK, yIbTPa3ByK, BHOpOMETp
TPEXKOOPIUHATHBIN OJTHOBPEMEHHO);
Ananuzatop neu «KATMACy;
Acnuparop [1y-45 ucr. 1;
l'azoananuzarop MIEPEHOCHOI,
BOCBMUKaHaIbHBIN ['eonan-111.

Oo6opynoBanue Jlabopatopuu 105a:

Kommnekr yueOHOM Mebenn u
CIeHaIN3UPOBAHHOM, JOCKa-9KpaH
YHHUBEpCaIbHas, CICIMATN3UPOBAHHBIC

CTeHIBl M  CpPEACTBA  W3MEPCHHIL:
N3MEpHUTENh TAapaMEeTPOB MHUKPOKIMMATa
«METEOCKOII-M», paaromMeTp
TETIJIOBOTO N3ITy4eHHs «HK-metp»,
anemomeTp «TKA-IIKM-50», tepmomerp
nHppakpacHsnii Testo 835-T1

Jlrokemerp «TKA-JIroke», mrokcmerp -
nyasemeTp — spkomep «TKA-TTKM-09»,
nyascMeTp-mokeMmerp  «TKA-TTKM-08»,
aHaJIu3aTop myma u BUOpauu
ACCHUCTEHT (Monudukaums
«Accucrent S» Illymomep, anamuzatop
CIIeKTpa B  3BYKOBOM  JHala3oHe),
aHaINU3aToOP ryma u BUOpaLu
ACCUCTEHT (Momudukarus
«AccHUCTEeHT V3RT» Bubpomerp,
aHAINM3aTOP CIIEKTPa TPEXKOOPANHATHBIH
(omHOBpEeMEHHO IO  TpeM  OCsM),
aHaJIu3aTop uryma u BHOpamu
ACCUCTEHT (Moan¢ukarus
«Accucrear TOTAL» Bce  ommunm
(Illymomep, aHanmm3aTop CIEKTpa 3BYK,
nHOPa3ByK,  YyIABTPa3ByK, BHOPOMETpP
TPEXKOOPIUHATHBIN OJTHOBPEMEHHO),
KanuOparop axkycTHueckuii «3ammTa-K»,
BubOpokanmmuoparop «AT01my, n3mepurennb
HaMpPSKEHHOCTU 3NEKTPOCTATUYECKOTO
nonst «CT-01», u3sMepuTens IUIOTHOCTU
MIOTOKA 3HEPTUH 3JIEKTPOMArHUTHOTO MO
«I13-33M», w3MepuTenp  MapaMeTpoB
9EKTPUYECKOTO0 W MAarHUTHOTO TIOJeH
TPEXKOMIIOHEHTHBII BE-metp
(Mmomupukanmun  AT-004 u 50 Tm),
HM3MEPHUTENb MJIOTHOCTH MOTOKA HEPTHH 1
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JJIEKTPOMArHUTHBIX TOJIEHl B IIMPOKOM
paaro4acToTHOM JMara3oHe 113-41,
Mumurecnamerp II1-15Y, mMuanuzatop
neimn «ATMACy, acnupatop I1V-40
ucn.l, ra3zoaHanuzaTop — IEpPEHOCHOM,
BOCbMUKaHAJIbHBIN T'eonan-111,
TIONCKOBBIN JO3UMETP-PATHUOMETP
MKC/CPII-08A ,  WHOIUBHUIyaJIbHBIH
nosumetp JKC —AT3509C, tunoBoit
KOMIUIEKT  y4eOHOro  00OpyIOBaHUS
«OnmekTpoOe30macHoCT B CHUCTEMax
snmektpocHaOkenus 1o 1000 By BXKJ[-06/2,
THITOBOM KOMILIEKT yueOHoro
000pyI0BaHUs «INEKTPOOE30MACHOCTh B
XKHJIBIX U OpUCHBIX moMemeHusix» bX/I —
08, mabopaTopHBIi CTeHI «3ammra OT
yinbTpaduoneroBoro wuzimyueHus» (BXK/I-
10), nabGopaTopHbIi CTEHA «3amuTa OT
JIa3epHOTO W3ITY9ICHUD) (BXKI-11),
nmaboparopaelii  crenn  «McciaenoBanne
CIoco0OB  3aliUTBl  OT  TEIUIOBOTO
mayderns»  bXJ[-14, mabopaTopHbIit
crenn «MccnenoBanue croco0OB 3aIUTHI
OT IPOM3BOJICTBEHHON BUOpamun» B[ —
15, naboparopusrii ctenn «MccnenoBanue
CIIOCOOOB 3aIIUTHI OT IPOU3BOJICTBEHHOTO
mryma» bBXJ[ — 16, creHa-TpeHaxep
"Cpencta tymenus. Oraetymmurenu" CT-
CTO-1, TpeHaxepHBIH KOMIUIEKC IO
IIPUMEHEHHIO TIEPBUYHBIX CpenCTB
noxaporymenus JIuTII-2, kommuekc —
TPEHaXXep  II0  OKa3aHWI0  IEPBOH
JOBpa4eOHON oMoy «DITeK» (B COCTaBe
aHATOMUYECKUH JIUCIUIEH, MYJISDK,
KOMIIbIOTEp); poboT-TpeHaxep «[oma-
06»; anrteukn «lano» (HAOOPBI H3IENHIA
TPaBMaTOJIOrMYECKUI nepBon
MEIUIMHCKOI  [OMOIIH); KOMIUIEKT
akaroB «[lepBast moMouip», HOYTOYKH —
16 mT

YueOHbIe ayIUTOpUU TUIs
KypCOBOTO TIPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX padoT)
(aym.149c, 411 r. KpacHonmap, yi.
CraBpomnonbckas, 149)

Meobemb: yuebHas mebenb
TexHUYEeCKHe CpelCcTBa OO0y UCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jnga  caMmocTosiTenbHON

paboThl  OOydYaromMXCS  MPEeIyCMOTPEHBI  MOMEIIEHUS,
YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOJKITIOUEHUs K ceTu «HTepHeT» M obecreueHrueM JoCTymna B IEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BaATENHHYIO CPEly YHHBEPCHUTETA.

HanMmeHnoBanue nmoMenieHui it
CaMOCTOSTEIFHOU pabOTHI
oOygarommxcs

OcHalleHHOCTh TOMEIEHUH IS
CaMOCTOSATENLHOM PabOTHI 00yUaromMXcs

[epedeHpb TUIEH3UOHHOTO
MPOTrPaMMHOTO
obecrieueHus

[Homemienue i caMOCTOATEILHON
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoli OnbmmoTexn)

Meb6enb: yueOHast Mebenb

KoMIiekT crenuanu3upoBaHHON MeOeH:
KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHASI TEXHUKA C
MOAKIIOUEHHEM K WH(POPMAIMOHHO-
KOMMYHHUKallMOHHON cetn «MHTepHeT» U
JIOCTYTIOM B SJICKTPOHHYIO

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office
Professional Plus
Koncyaprantllntoc
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WH(POPMAIMOHHO-00Pa30BaTEIBHYO CPEIy
o0pa3oBaTenbHOM  OpraHu3aiuu, BeO-
KaMmephl, KOMMYHHUKAIIMOHHOE
000pyI0BaHUE, 00CCICUYHBAIOIICE TOCTYII
K CETH MHTEpHET (IPOBOIHOE COEAMHEHHUE
U OecrmpoBOTHOE  COCAMHEHHE  TI0
texnosorun Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOMN
pabotel oOyuwaronmuxcs aya. 40lc,
400c, 329c, 431¢)

ymuma CraBporonbekas, 149

Meobenb: yuebnas mebenb

KoMmmiekT crienmanu3upoBaHHON MeOeH:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBaHre: KOMOBIOTEPHAs TEXHHUKA C
MOJKIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHHUKAIlMOHHON cetu «/HTepHET» M
JOCTYIIOM B 3IEKTPOHHYIO

nH}pOpMaMOHHO-00pa30BaTENBHYIO Cpely
oOpa3oBaTeNbHOW  OpraHM3anyu, BeO-
KaMmephl, KOMMYHHUKaIMOHHOE

000pyI0BaHUE, 00ECICUHUBAIOIICE MOCTYII
K CETH MHTEpHET (IPOBOIHOE COEIMHEHHUE
u  OecrpoBOMHOE  COCAWHEHHE  TI0
texaosorud Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
Criennanu3upoBaHHOE
MpoTpaMMHOE OOecIiedeHue

cepun «9KOJIOD» (VIIP3A

«3KOJIOMy, [1/1B-
OKOJIOT,
MHBEHTAPU3ALINA,
MATHUCTPAJIb-TOPOJ,
ATII-OKOJIOT, HIC-
OKOJIOT)

Fenix Server Academy
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