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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

CozaHue 1EIOCTHOTO TPEJCTABICHHUS O COBPEMEHHBIX MEMOpPAHHBIX TEXHOJOTHSIX
3alUThl OMochepsl OT TEXHOTCHHBIX BO3JECHCTBUI U BOZMOXKHBIX chepax uxX MpUMEHEHHUS.

1.2 3agauu TUMCHUILIHHBI

— TIOKa3aTh HCTOPHUIO PAa3BUTHSA H KJIACCH(PUKALMIO MEMOPAHHBIX TEXHOJIOTUH U
YCTPOMCTB, UCTIOIB3YEMBIX JJIi MOHUTOPUHIA aHTPOIIONEHHOTO BO3JICUCTBHS Ha OKPYXKAIOIIYIO
Cpeny U B CUCTEMaXx 3allUThl CPEIbl OOUTaHUS;

— TPOACMOHCTPHUPOBATh HAMOOJIee TUIMUYHBIC KOHCTPYKIIMOHHBIC PEHICHHS YCTPOMCTB,
armapaToB M YCTAaHOBOK, NMPHUMEHSEMBIX B CHCTEMaX KOHTPOJIS 3arps3HSIONIMX BEIIECTB M
COBPEMEHHBIX CPEJCTBAX 3AIIUTHI U PEAOMIUTAIIMU OKPYKAIOIIEH CPeIbl;

— O3HAaKOMHUTh C HOBBIMH HaIpPaBJICHUSIMHU JPYKECTBEHHBIX OKPYXKAIOIIECH cpese
MIPOU3BOJICTBEHHBIX TEXHOJIOTHIA;

— MpOaHAIM3UPOBATh JTOCTOMHCTBA U HEIOCTATKU MEMOPAHHBIX CHCTEM 3allUThl CPEJIbI
00WTaHUs U YeJI0BEKa C TOUKH 3PCHHSI PECypCcoCOepeKeHHS M IKOJIOTHYECKOH 11eIecCO00pa3HOCTH.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuunnuna «MeMmOpaHHBIE TEXHOJIOTUM 3alUTHI YEJIOBEKa M OKPYXKAIOLIEH Ccpenbi»
OTHOCUTCS K oOs3arenvHOM wactu bmoka 1. Jlucuurmimuel (Momynu) ydeOHoro miaHa. B
COOTBETCTBUU € pab0oUMUM y4yeOHBIM IJIAaHOM JUCIUILIMHA U3y4daeTcs Ha 1 Kypce 1o ouHoi ¢hopme
oOyudeHus. Bun npomMexyTOYHOM aTTecTalluu: SK3aMeH.

N3ydyennto MUCHUTUIMHBI MPEIIECTBYET U3YYSHHUIO TAKUX TUCIUILINH, KaK «AKTyallbHbIE
3ajaun  TexHocepHoil Oe3zomacHOCTHY, «MOHUTOpUHT Oe3omacHOCTHY, «COBpEeMEHHOE
000pyI0BaHWE M METOJUKH UCIIBITAHUN COOPYKEHUW OUYMCTKH CTOYHBIX BOI». llocimemyrorue
JUCLUILUIMHBL: «OJKOHOMHMKA M MEHEIHKMEHT O€e30I1aCHOCTH», «YCTOMYHUBOCTHL OOBEKTOB
TEeXHOC]EPBD».

1.4 IlepevyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HAalpaBleHO Ha (HOpPMUpOBaHHE Y
00yJaronuXxcs CICTYIONUX KOMITETEHIIUN

KO}] 1 HAUMECHOBAHUE MHAMWKATOPA JOCTUIKCHUA

Pe3ynbpTarhl 00yueHUs MO AUCIUTIINHE
KOMIIETEHIIUU

IK-2 Cnoco0HOcTh onpeaeasiTh MOAXOAbI MJIA 3aIIUTHI OKPY:KalOLled cpeabl M OLEHUBATH AOCTYNHOCTb
NMPHPOIOOXPAHHBIX TEXHOJIOTHIA JJI5l OPTaHN3AIHH

UIIK-2.1. leMOHCTpUpYET 3HAHUS B ONPEACICHUN | 3HAET U OIpeneiseT MOAXOAbl Ul 3allUThl OKpYyKarolen
COBPEMEHHBIX MOJXOJI0OB 3alUThl OKPY)KAIOIIEH | CpeAbl W OHEHKHM  JIOCTYHHOCTH  NPHPOJO0O0XPAHHBIX
Cpezbl M OLICHKH JIOCTYIMHOCTH MPUPOJIOOXPAHHBIX | TEXHOJIOTMH JUIi OpPTaHHW3alliM, COBPEMEHHBIC TEHICHINN
TEXHOJIOTHH Pa3BUTHS TEXHUKH M TEXHOJOTMH B 00JIACTH MEMOpaHHBIX
TEXHOJIOTHi, CYIIECTBYOIHE HHOOPMAMOHHbIE CUCTEMBI U
TEXHOJIOTHH 3aIIHUTHl Cpeabl OOWTaHWA, KIAaCCH(DUKAIINIO
MEMOpaHHBIX TEXHOJOTHH; JOCTOMHCTBA W HEJIOCTATKH
MEMOpaHHBIX CHCTEM 3aITUTHI

VYMeeT NpoBOOUTH NOMCK U MCIIONB30BaTh IOAXOAbI IS
3alUTBl OKPY’XKAIOLIEH Cpedpl M OLEHKU JOCTYIHOCTh
MPUPOJAOOXPAHHBIX  TEXHOJOTMH 1 OpraHu3anuu,
HHTErpUPOBaTh TEOPETHUUECKHE 3HAaHUS C MPAKTUKON
00y4YCHHS; MHTEPIIPETUPOBATh U aHATH3UPOBATH ITOTyUYCHHBIS
pe3yJIbTaThl

BJ'IaZlCCT noJaxoJaMu, criocodamMu u npueMaMu JJid 3alluThbl
Opr)KaIOIIIGﬁ Cpeanbl u IpOBCACHUA OKCIICPTU3BI
JOCTYITHOCTH IIPUPOTOOXPAHHBIX TEXHOJIOTHH JUIA
OpraHu3anuu, METOAaAMU TCOPETUYCCKOTO u




Kon n nHanmenoBanue WHAWKATOpa TOCTUKCHUA

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE
KOMICTEHITHH

MAaTCMaTUYCCKOro aHajin3a 3(1)(1)6KTI/IBHOCTI/I MeM6paHHLIX
TEXHOJOTUM M METOJAMHU UX BKCHepHMeHTaHBHOﬁ

WIIK-2.2. Hcnonb3yeT OCHOBHBIE NOAXOABI B | 3HAeT, Kak KCHONb30BaTh IOAXOABI Ui  pa3padOTKH,
LENsX 3alUThl OKpYXKalolleld cpeasl M OLEHKH | BHEAPEHHS W COBEPLICHCTBOBAHUS CHCTEMBI  3alUTHI
JIOCTYHNHOCTH IIPHPOJOOXPAHHBIX TEXHOJIOTHH OKpY’KaloIeH cpensl u OLICHKH JOCTYIHOCTH
NPUPOTOOXPAHHBIX TEXHOJIOTHH, MOJENH CYIIECTBYIOIINX
MEMOpaHHBIX TEXHOJIOTHH 3alIMTBl YENOBeKa W Cpenbl
OOWTaHMS, TEOPETHYECKHE M IPAKTHYECCKHE OCHOBBI I
aHaM3a ® OLEHKH pa3IuyHBIX MpobieM B oOxacTu
MeMOpaHHBIX TEXHOJIOTHH U 3alIUTHI OHOC(EpHI

YMeeT OCyIIeCTBIIATh 3aIIUTy OKPY)KAIOMIeH CPelbl U OICHKY
JIOCTYITHOCTH MIPUPOJTOOXPAHHBIX TEXHOJIOTUH IS
OpraHu3aliy, NPOU3BOAUTH aHAJIU3 JTUTEPATYpPHBIX NAHHBIX,
CpPaBHHUBATh MOJYYEHHBIE PE3YJIbTAThl C MUPOBLIM YPOBHEM,
AQHAIM3UPOBATh JOCTOMHCTBA U HENOCTaTKHM Mojelei
CYIIIECTBYIOIMUX MEMOPAHHBIX TEXHOJOTUH, MpeJiaraTh MyTH
MHUHUMU3ALUA  CYHIECTBYIOIIUX  HEJOCTATKOB  MOJIENEH,
MpeUIaraTth MPUHINNHAIBGHO HOBBIE MOJIEIA MEMOpaHHBIX
TEXHOJIOT U

Braneer HaBbIKaMU 3aIIUTBI OKPYXKAIOWEW CPelbl U OLEHKU
JOCTYIMHOCTH IMPHUPOJOOXPAHHBIX TEXHOJIOTHH, LETOCTHBIM
TIPEACTaBICHUEM O COBPEMEHHBIX MEMOPAHHBIX TEXHOJIOTUAX
3amuTel  OMOC(Eepsl OT TEXHOTEHHBIX BO3ICHCTBHH W
BO3MOXKHBIX cpepax X NpUMEHEHUs

Pe3ynpraTel 00y4eHUS MO AMCUUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOH M CAMOCTOSTEIBHOM pabOThI 00YyJaIOMIUXCSI B COOTBETCTBHH C YTBEPKACHHBIM
y4eOHBIM IJIAHOM.

WHaukatopsl  JOCTHOKEHHS KOMIETCHIMH  CYMTAIOTCS  COPMHUPOBAHHBIMH  TIpU
JOCTHKEHUH COOTBETCTBYIOIIMX MM PE3YJIbTaTOB OOYUYEHHUS.

2 CTpyKTypa Hu cofepKaHue AUCHHUIIIMHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TpyA0EMKOCTh JUCIMIUIMHBI cOCTaBiseT 4 3aueTHbie enuHuibl (144 gaca), ux
pacripeielieHue 1o BUjaM paboT MpeICTaBICHO B TaOIHULIE.

Bcero Dopma o0ydeHus

Bust pabot
4acoB o4Hast

2 ceMecTp (Jachl)

KonTakTHas pa6oTa, B TOM 4HcJe:

AyauTopHbIe 3aHATHS (BCEro): 48 48
3aHSITHS JEKIIMOHHOTO THUIA 16 16
J1a00pATOPHBIC 3aHATHUS 32 32

HNHasi kKoHTaKTHas padora:

Kontpons camocrogrensHoi padotsl (KCP)

IMpomexyrounas arrecraius (MKP) 0,3 0,3

CaMocTosiTeIbHasi padoTa, B TOM YHCJIe: 69 69

CamocTosaTenbHOE H3yUeHHE Pa3/IeioB, CaMOIIOATOTOBKa (TIpopaboTka u

MIOBTOPEHHE JIEKIIHOHHOTO MaTephaja u MaTepHuaia y4eOHUKOB U yueOHbBIX 30 30

OCOOMIA, MOJArOTOBKA K JIA00OPATOPHBIM, KOJUIOKBHYMaM U T. 11.)

[ToaroroBka k TeKynieMy KOHTPOIIO 39 39

KonTpoas:

IToaroToBka K 9K3aMeHy 26,7 26,7

Oo0masi Tpy10eMKOCTh gac. 144 144
B TOM 4McCJie KOHTAKTHas padora 48,3 48,3
3a4. e 4 4

2.2 Coaepxanue TUCHHUINIHHBI
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILITUHBL.



Paznensl (TeMbl) AUCHUIUIMHBL, H3ydaeMble BO 2 ceMecTpe (ouHast popma 0O0yueHust):

KonugectBo yacos
Ne HaunmenoBanue paszenos (Tem) AymuTopHas Breaynuropraz
Bcero pabora pabora
JI 113 JIP CPC

1 MeMOpaHbI B cpeIcCTBaX MOHUTOPHHTA IIPOMBIIIIEHHOH 32 4 i 8 20
0e301acHOCTH

2 MeMOpaHHBIe TPOLIECCH OUMCTKU ra30BbIX cMeceil 1 32 4 i 8 20
pereHeparyu abCOpOCHTOB

3 MeMOpaHHBIE METO/IbI 00€33apaKUBAHUS IPUPOIHBIX U 97 4 i 8 15
CTOYHBIX BOJI

4 MeMOpaHHBIE METO/IBI B TIEPEPa0OTKE BOJHO-OPTraHUYECKUX 26 4 ) 8 14
otx010B. KoMmIiekcHbIe MeMOpaHHbIe TEXHOJIOTHH.
HUTOI'O no pazdenam oucyuniumvl 117 16 - 32 69
Konrponb camocrosrensHoit padots (KPIT) - - - - -
[Tpomexyrounas arrecranus (MKP) 0,3 - - - -
IToarotoBka K 9K3aMeHy 26,7 - - - -
OO11ast TpyA0EMKOCTb 10 TUCIUTUINHE 144 - - - -

[Tpumeuanue: JI — nekuuu, [13 — mpaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansitusi, CPC — camoctosiTenbHast paboTa CTyACHTA.

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIUHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

No HammenoBanue pasnena Costeprane pasiena (Temb) dopma Tekymiero
(Temsr) KOHTPOJIA
1 |Memb6pansl B cpenctBax |KoHTpoms pH m MuKpokoimyecTB 3arps3HSIOMUX BemecTs B|YO
MOHUTOPHHIQ atMocdepe, ruapochepe, JUTOChEpe C  HCIOJIH30BAHUEM
MIPOMBILIICHHOU CTEKJSIHHBIX ~M3MEPHUTENIbHBIX JJIEKTPOJOB M  CEJIEKTHBHBIX
0e301acHOCTH NIEKTPOJOB ¢ MOHOOOMEHHOM MOoBepxHOCThI0. HOoBBIE cpencTBa
KOHTPOJISI BIAXKHOCTH
2 |MemOpanHsble nporiecchl (MeMOpaHHbIe MeTObl pereHeparius abcopdbentoB (Ha mpumepe|YO, KP
OYNCTKH Ia30BbIX CMECEH [0OYHCTKH BO3yXa M METaHa OT JUOKCHIA Cephl M YTIEKHCIIOro
U pereHepanin ra3a). MeTo s TepMHYECKON HEHTpaIN3allui OTXOISIINX Ta30B C
abcopOeHTOB HCIIOJIb30BaHUEM HAaHO- U MHKPOCTPYKTYPHPOBAHHBIX MEMOpaH ¢
KaTaJIUTHYECKON COCTaBJISIIOIIEH
3 |MemOpannsie MmeTonsl  |Kimaccudeckue U DIEKTPOXHMHYECKHE  OKHCIUTEIhHO-|BO
o0e33apaxuBaHUAL BOCCTAHOBUTEIIFHBIE METOABI  00e3BpekMBaHUS TOKCUYHBIX |[KP
TIPUPOJHEIX M CTOYHBIX  |TIPHMECEH ¢ MCTIOIb30BaHHEeM MeMOpaH (OKHCIEHHE KUCIOPOIOM
BOJI BO3AyXa, XJOPHPOBAaHUE, O30HUPOBAHWE). Ounctka u
KOHIIGHTPHUPOBAaHHE pPACTBOPOB, HEHTpamu3amus KHCIOTHO-
OCHOBHBIX CTOKOB, pereHepanus aOCOpOEHTOB M peKyIeparus
TBEPJBIX OTXOJMOB (Ha MpHUMepe MepepaboTKH IUIACTHKOBBIX
OyTBUIOK)  METOJOM  JJieKTponuanusa. llepepaboTka u
00e3BpeXMBAHNE KHUIKUX PaJHOAKTUBHBIX M BHICOKOTOKCHYHBIX
OTXOJIOB
4 |MemOpannbie MeTobl B |[IepepaboTka CTOUHBIX BOJ MaCIOKHUPKOMONHATOB, P
nepepaboTKe BOIHO- NpeANpPUSTHH HEPTIHON U LEIUTI0N03HO-0yMaskHOH
OpPraHMYeCKUX OTXOJIOB. |NPOMBIIIICHHOCTH METOJJAMU MUKPO- U YIIbTpa(uiIbTpauu
KommnekcHsie
MeMOpaHHbIE
TEXHOJIOTUH




2.3.2 3aHATHA CeMHHAPCKOr0 THNA (MpaKkTH4YecKHe / CeMHUHAPCKUe 3aHATHSA/
JabopaTopHblie padoThI)

JlaGopaTopHbIie pabOThI

®opma
Ne HaumenoBanue paznena (TeMbl) TemaTuka 3aHATHH/PabOT TEKYIIEro
KOHTPOJIS
1 |MemOpaHbl B cpeicTBaX MOHUTOPHHTA 1. OGecconuBanne BOJHBIX PACTBOPOB METOIOM JIP
MIPOMBIIJICHHON 0€30MacHOCTH NEKTPOJHANIN3A
2 |MemOpaHHBIE ITPOLIECCHl OYMCTKH I'a30BbIX |2. O0e33apakuBaHKe IPUPOJHBIX U CTOYHBIX BOJI JIP
cMecel U pereHepaiu abcopOeHTOB 06apoMeMOpaHHBIMH METOJAMHU
3 |MembOpanHble MeTo/bI 0Oe33apakuBanus |3. [IpeaenbHOE KOHIIEHTPUPOBAHKE MO (EHOIOB JIP
MIPUPOTHBIX M CTOYHBIX BOJ METOJIOM 3JIEKTPOANAIN3A
4 |MeMOpaHHBIC METOIHI B IIepepadboTKe 4. V3BnieueHre MOHOB TSDKEIBIX METAJUIOB MeTooM  |JIP
BOJIHO-OPTaHMYECKHUX OTXOJOB. YIBTpapUIBTPALIA
KommnekcHple MeMOpaHHBIE TEXHOJIOTHH

Bamura gabopatoproit padotel (JIP), konrponbhas pabora (KP), pedepar (P), Omun-
omnpoc (bO).

Ilpy wW3ydeHWH JUCHUIUIMHBI ~ MOTYT IPUMEHSATHCS  JJEKTPOHHOE  OOydYEHHE,
JMCTaHIIMOHHBIC 00pa3oBarebHbie TeXHOMorHU B cooTBeTcTBHU ¢ PT'OC BO.

2.3.3 llpumMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
He npexycMoTpeHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUus JJI CaMOCTOSATeIbHOH padoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

HepequL y‘le6H0'M€TOI[I/I‘IeCKOFO obecrneueHus JUCHUINIWHEI I10 BBIITIOJIHCHUIO

No Bun CPC N
CaMOCTOSTENILHOM PaboThI

1 2 3

2 |CamocTrosiTenbHOE 1. MemOpans! 1 MeMOpanHbie TexHoJoruu [Texct] / oTB. pen. A. b. SIpocnaBues. -
U3y4EHHUE Pa3/EeIIoB, Mocksa: Hayunsrit mup, 2013. - 611 c.
CaMOIIOIrOTOBKA 2. BonkxoB, B.A. Teopernueckne OCHOBBI OXpaHbl OKpY)KaloIeH Cpeabl
(mpopaboTtka u [DnexkTponHsIil pecypce]: yued. mocobue — DnektpoH. naH. — Cankt-IlerepOypr:
MOBTOPEHHE Jlans, 2015. — 256 ¢. — Pexum gocryma: https://e.lanbook.com/book/61358.

JIEKITMOHHOTO MaTepuaa
U MaTeprana ydeOHUKOB |MeToamdecKie yKka3aHus [0 OPraHU3aIIH CAMOCTOSATEIFHOW paOOTHI.

1 y4eOHBIX TTOCOOuiA, MeTtoanyeckre yka3aHHUs K BEIIIOJHEHHIO 1a00paTOPHBIX padoT.

MOJITOTOBKA K MeTtoandeckre yKa3aHHs 10 HAMHCAHHUIO pedepaTos.

nmabopaTopHEIM paboTtamM, |YTBepkaeHH Kadenpoit hpuznmdeckoit xumuw, mpotokod Ne 17 ot 11.05.2017 r.
KOJUIOKBHYMaM U T.1.)  |MeToamdeckue yka3aHHs K BBITOJHECHHUIO Ja0OpaTOpHBIX paboT Mo JUCIUTLIHHE.
3 |[Toarortoeka k Texymemy |YTBepxaeHbl kadeapoit dpuznueckoit xumuu, mporokona Ne 10 or 13.03.2018 r.
KOHTPOJIIO Meroauueckue peKOMEHJAlMKU K OpraHu3aluu ayJIUTOPHOM U BHEAyJIUTOPHOU
(camocTOsITENBHOM) PabOTHl CTYACHTOB: MeToAMYeckue ykasanus / coct. T.IL.
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Kyb6anckwuii roc. yu-1, 2018. 89 ¢

VY4eOHO-MeToIMUeCKUe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydYaIOIIMXCS M3
YHUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs (OB3) mpenocTaBisitoTcst
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

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

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst in ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO ammnapara:

— B I1e4aTHoM (opme,


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

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JIaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJarouuxcs.

3 OOpa3oBaTe/IbHble TEeXHOJOIMH, NPHMEHsieMble IPH OCBOCHHUM JAWCHUILINHBI
(Mmomyuis)

Jns dpopmupoBaHus NpOoQPecCHOHATIbHBIX KOMIIETEHIIMH B IpOIecce OCBOCHUS Kypca
UCTIONIB3YETCS. TEXHOJIOTHS MPO(GECCHOHATBHO-PAa3BUBAIOIIETO O0YUYCHHUs, PEAyCMaTPHBAIOILASL
HE TOJBKO IIepefady TeOpEeTUYECKOro Marepuajla, HO M CTUMYJIHPOBAHME W pa3BUTHE
IPOAYKTUBHBIX [103HABATEIbHBIX JECUCTBUN CTYJEHTOB (HAa OCHOBE IICHXOJIOTO-IIEAaroOrn4ecKon
TEOPHH MTO3TAITHOI0 (POPMUPOBAHUS YMCTBEHHBIX JEHCTBHI).

B xopme wum3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIIOJIB30BAHME  CIIECIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaTOpHble 3aHATUSA, NpoOiieMHOe OoOyueHwue,
MOJyJbHAs TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSATEIIbHAS
paboTa CTy/IEHTOB.

KoMIeTeHTHOCTHBIM MOJAXO0J B paMKax IpEenojaBaHusl AUCLMILUIMHBL peau3yeTcsl B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOUK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CHUTYyallUd, aHajau3a I[eJaroruuyeckux 3ajaad,
[e1aroruyeckoro 3KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOIH paboToM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3YYCHHH JAUCHUIUIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHIEMbIE TPH U3YYEHUU AUCLHUILIMHBI
— I JIAL C OIPAHMYEHHBIMU BO3MOXKHOCTSMM 3JI0POBbsl IPEIYCMOTPEHA OpraHU3aLNs
KOHCYJIbTAIMM C NCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

4 OueHOYHBIE CPEACTBA VIS TEKYIero KOHTPOJISl YCIIeBAeMOCTH W IMPOMeKYyTOYHO
aTTecTaluu

OneHouHble CpeAcTBa IpeIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH 0Opa3oBaTelbHBIX
JOCTH)KEHUH 00Yy4YaroluXcsi, OCBOMBILUX IpOrpamMMmy y4dyeOHOM IuciumiinHbl «MemOpaHHbIE
TEXHOJIOTHH 3alUThI YEIOBEKA U OKPYKAIOIIEH CpeIbI».

OneHouHbIE CpeCTBa BKIKOYAET KOHTPOJIBbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIA B OpME TECTOBBIX 33/1aHUM, YCTHBIX U OJIUI(- OIIPOCOB, KOHTPOJIBHBIX PadOT, T0KIa1a-
NpPEe3eHTallMd MO MPOOJEMHBIM BONPOCAaM, Pa3HOYPOBHEBBIX 33JaHUN U MPOMEKYTOUYHOM
arrecTanuu B popmMe BOIIPOCOB U 33/1aHUHN K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEICTB AJIsl TeKylIeil 1 MPOMeKYTOYHOM aTTecTaluu

HaumeHoBaHMe OIIEHOYHOTO
Kox n nanmeHnoBanue

Ne Pesynpratsl 06ydeHust cpencTBa
HHAMKaTopa (B =

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

COOTBETCTBHH C TI. 1.4)
KOHTPOJIb aTTecTalus

WIIK-2.1. 3HaeT W ompedenser moaxonasl ausA 3auwrtel | YO, BO Bomnpoc Ha
JemoHcTpupyer OKpY>Karouiei cpeapl U OLEHKU JOCTYIMHOCTU | KP 3K3aMEHEe
3HaHUS B OINPEJENICHNH | MPUPOIOO0XPAHHBIX TEXHOJIOTHA JUTS
COBPEMEHHBIX OpraHM3aIliM,  COBPEMEHHBIE  TEHICHIUHU
MOJIXOI0B 3alIMTHl | pa3BUTUS TEXHUKH M TEXHOJOTMH B 00iacTu
OKpYXarollel cpelbl U | MEMOpPaHHBIX TEXHOJIOTHH, CYIIECTBYIOIINE
OLIEHKH JOCTYITHOCTH | MH(GOPMAIMOHHBIE CHCTEMBl W TEXHOJOTHH

1 MIPUPOIOOXPAHHBIX 3alIUTBl Cpelbl OOWTaHMs, KiacCHU(UKAIHMIO

TEXHOJIOTUH M€M6paHHI)IX TCXHOHOFI/Iﬁ; JOCTOMHCTBA H
HCIO0CTaTKU M€M6paHHLIX CHUCTEM 3allIMThI

YMeeT npoBOAMTH IOUCK M HCIOJB30BaTh
MOJIXOIBI JIJIS 3alllUTHI OKPYXKAKOMIEH Cpeibl U
OIICHKA  JIOCTYITHOCTh  MPHPOJOOXPAHHBIX
TEXHOJIOTHH JJIsl OpraHU3aIUH, HHTETPHPOBAThH
TEOPETHICCKHE 3HAHUS C IPAKTUKOW O0YUCHHUS;




HMHTEPIPETHPOBATH u aHAITU3UPOBATh
MIOJTy9ICHHBIC PE3YNbTaThI

Brnaneer monxoaaMu, crocob6aMu U mpreMaMu
JUIsL  3allUThl  OKpYyXKaroumledl  cpeabl U
MIPOBEJICHUS 9KCIEPTHU3BI JIOCTYITHOCTH
MIPUPOTOOXPAHHBIX TEXHOJIOT Ui IS
OpraHu3alui, MeTOJaMH TEOPETHUYECKOTO H
MaTeMaTHUeckoro aHamu3a 3pdekTuBHOCTH
MEMOpaHHBIX TEXHOJNOTHH W METONaMH WX

9KCIIEPUMEHTAIbHOU
UIIK-2.2. Wcmomesyer | 3HaeT, Kak HCHomb30BaTh mnoaxonslr musd | YO, KP, P Bomnpoc Ha
OCHOBHBIE TIOAXOIBI B | Pa3pabOTKH, BHEAPCHUS U COBEPIICHCTBOBAHUS JK3aMEHEe
LeJx 3aIUTHl | CHCTEMBI 3alUTHl OKpY)Kalomled Ccpeapl H
OKpY’)KaloIIed CpeAbl W | OIEHKH  JOCTYIMHOCTH  INPHPOTOOXPAHHBIX
OLICHKH JOCTYNMHOCTH | TEXHOJIOTHUH, MOJICITH CYIIECTBYIOIIUX
MIPUPOJTOOXPAHHBIX MEMOpPaHHBIX TEXHOJIOTHIA 3aIUTHI YSIIOBEKA U
TEXHOJIOTUH cpenbl oOuTaHus, TEOPETUUECKUE "

MPaKTHYECKUE OCHOBBI JIJIS aHAM3a U OLEHKH
pPa3IUYHBIX TpobsieM B o0iacTh MeMOpaHHBIX
TEXHOJIOTHH U 3alIUTHI OHOChepb

VYMeeT OCyLIECTBIIATh 3aIUTY OKpYKaroueH

cpenbl u OLICHKY JIOCTYITHOCTHU
IIPUPOJOOXPAHHBIX TEXHOJIOT Uil JUISL
opraHusaluy, IIPOU3BOJIUTH aHaIu3
2 JIUTEPATyPHBIX JaHHBIX, CpaBHHMBATh

MIOJTY9YCHHBIC PE3YIIBTAThl C MEPOBEIM YPOBHEM,
aHATM3UPOBATh JOCTOMHCTBA W HEIOCTAaTKH
Moenei CYIIECTBYIOMINX MeMOpaHHBIX
TEXHOJIOTHH, TIpeiaratb IMyTH MHHUMH3AIHA
CYIIECTBYIOIIMX  HEJOCTaTKOB MoOJIeIeH,
npenjgaraTh MNPUHIUIHAILHO HOBBIE MOJIENIH
MEMOpaHHBIX TEXHOJIOTHI

Brnaneer HaBbIKaMu 3alIMTBl  OKpY>Karoulei
cpenbl u OLICHKHU JIOCTYITHOCTHU
MPUPOJOOXPAHHBIX TEXHOJIOTUH, LEIOCTHBIM
MpeICTaBICHAEM O COBPEMEHHBIX MEMOPaHHBIX
TEXHOJIOTUX 3aILUTBI 6uochepst oT
TEXHOT€HHBIX BO3JIEUCTBUII M BO3MOXHBIX
cdepax ux NPUMEHEHUS

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEePHAJIbI, HEOOXOAMMBIE VIl OLCHKH

3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XaPaKTePU3YOLIHMX 3TAIbI

(popMupoBaHUsI KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00PAa30BaTeIbLHON IPOrPAMMBI
Ilpumepnulii nepeuens 6onpocoé u 3a0anuil

Bomnpocsl 1151 yeTHOTr0 onpoca no reme «MemOpaHbI B cpeAcTBaX MOHUTOPUHIA
NMPOMBILLIEHHOH 0€301acCHOCTI

1. Kaxue npuHIUIIBI COBEPIIEHCTBOBAHUS CYIIECTBYIONIUX MPOU3BOJICTB C HCIIOJIb30BAHHEM
MeMOpaHHBIX MEeTO0B BaM n3BecTHBI?

2. KakoBa crTpareruss W TakTHUKa MOHHTOPHHTA TPOMBIIIEHHOW O€30MacHOCTH ¢
UCIIOJTb30BaHNEM MEMOpPaHHBIX METOO0B?

3. Kak ocymiectBisiercst KOHTpodb pH ¢ UCTIONB30BaHUEM CTEKIISIHHBIX AJIEKTPOIOB?

4. Kak ocymiecTBiisseTcss KOHTPOJIb TIPUCYTCTBUAS MUKPOKOJIUYECTB 3arPs3HSIONINX BEIIESCTB
C UCTOJIh30BAaHUEM HOHCEIEKTUBHBIX dJIEKTPOOB?

5. KakoBa cnemnuduka JeTEKTHPOBAHHS MHUKPOKOJIUYECTB 3arps3HSIONINX BEIISCTB B
atmocepe?

6. [To xakoMy moKa3aTeINo BEASTCS HOpMUPOBAHUE TTpUMecei B aTMOC(hepHOM BO3yxe?



7. Kakue npumMeHstoTcss MEMOpaHHBIE METOBI JUISI ONIPEICTICHIS 3arPs3HSIONINX BEIIECTB B
autochepe?
Bonpocsl 11 yeTHOro onpoca mno teme «MemMOpaHHbIe NPOLECCHl 0YMCTKH I'a30BbIX
cMeceill U pereHepanun a6CopOEeHTOB»

1. Onummre mnpoueccsl nudpdy3sur B TpoLEcce Tra3opasfesieHHs] NpU TPUMEHEHUH
Pa3INYHBIX THIIOB MEMOpaH.

2. Kakne memMOpaHHBIE METOBI pereHepanui abcopOSHTOB BaM U3BECTHBI?

3. Kakue ra3oBbie cMecH OYHMILAIOT B IPOLIECCe MEMOPaHHOW OYHCTKU?

4. Kakne MmemOpaHHbIe METO/IbI 00€3BPEKMBAHNS TOKCHYHBIX MIPUMECEH, IPUCYTCTBYIOLIHX

B COCTaB€ Ia30BbIX CMECEH, BaM U3BECTHBI?
KakoBbI mpUYHMHBI IeTpaaliii MeMOpaH, UCTIONb3YEMBIX IS OUMCTKH ra30BbIX cMecen?

KonTpoabHas padora Nel mo reme «MeMOpaHHbIe NPOLECCHl OYUCTKHU I'a30BbIX cMecell 1
pereHepanuu adbcopoEeHTOB)
Bapuant 1
1. B 4em cyTh perenepanuu agcopbeHTOB METOAOM OUIIOISIPHOTO AIMEKTPOIHATN3a?
2. Kakue xnaccuueckue MeToibl 00€3BpEKUBAHMSI TOKCUYHBIX IIPUMeEced, HaXOASIIUXCs B
COCTaBe ra30BbIX CMECEW BaM U3BECTHBI?
3. Kakue meTo1bl TepMUYECKON HEUTpAIU3ALUU OTXOSALIUX Fa30B C UCIIOJIb30BAHUEM HAHO-
¥ MUKPOCTPYKTYPHPOBAHHBIX MEMOPAH C KaTaIUTUYECKOH cocTaBistomeil Bam n3BectHbI?
4. KaxoBbl mpuuuHbI Aerpajaiuu MeMOpaH, UCIOJIb3yEeMbIX JI1 OUUCTKH ra30BBIX cMecei?

Bapuanr 2

1. Kakue dhynnamenTtanbublie poieccsl AUQQy3un JeKaT B OCHOBE IPUMEHEHUS Pa3INuHbIX
TUIIOB MeMOpaH 1S ra3opas3aeneHus?

2. Kakue memOpanHbie MeTOIbI 00€3BPEKUBAHUS TOKCUYHBIX IPUMECEH, MPUCYTCTBYIOIINX
B COCTaBE ra30BbIX CMECEi, BaM U3BECTHBI?

3. Onummre MeMOpaHHbIE METO/IBI pereHepaluu abcopOEHTOB Ha MPUMEPE OYMCTKU METaHa
OT YTJIEKHCIIOTO ra3a.

4. KakoBbl NmpHHLIMOHMAIBHBIE MOAXOJbl K BOCCTAHOBJICHHMIO MeMOpaH, MCHOJIb3yeMbIX B
npoiiecce pereHepanuu abcopoeHToB?

Bonpocs! pus1 «6ann-onpoca» no teme «MemOpaHHbIe MeTObI 00e33apaKNBaHUSA
NPUPOIHBIX U CTOYHBIX BOI»
1. HazoBute MmemOpaHHbIe METO/IbI 00€33apa’kKUBaHUs IPUPOIHBIX U CTOYHBIX BOI.
2. KakoBbl OCHOBHBIE NPHUHIMIIBI PaObOThl MEMOpPAaHHBIX METOJOB, pa3paOOTAHHBIX JIf
HENTpaau3auuu CTOKOB?
3. I'me ucnonp3yroT MemMOpaHHBIE METOJBI JUIsl MU3BJICUEHUS M pEKylepaluu TSKETbIX
METAJIJIOB?

KonTtpouabnas padora Ne 2 no teme «MemMOpaHHbIe MeTOABI 00e33apasKUBAHNUS MTPHUP OHBIX
U CTOYHBIX BOI»

Bapmuanr 1

1. KakoBbI OCHOBHBIE TTPUHITUIIEI pA0OTHI AIEKTPOIUATH3ATOPA-KOHIIEHTpaTOpa?

2. Kakue HoBeiiine MeMOpaHHbIE TEXHOJIOTUH, pa3paboTaHHbIE 1JIs HEHTpaIu3aluu CTOKOB,

BaM U3BeCTHbI? ONUIINTE NPUHIUI UX pabOTHI.

3. Kakue cragmm pa3pabOTKuM MpPOIECCOB OYHCTKH C HCIOJIB30BaHMEM MeMOpaHHBIX

TEXHOJOTHI1 Bam n3BecTHBI?

4. Kak uncnosnp3ytoT mMeMOpaHHBIE METOMbI Ul HU3BJICUCHHUS W PEKyNEpaluu THKENBIX

MeETauIoB?

Bapmuanr 2
1. KakoBo TunmnuHoe anmnapatHoe opopMICHHE MIEKTPOANAIN3aTOPa-KOHIIEHTpaTopa?



2. B uem cyrpb HeWTpanu3alM KHCIOTHO-OCHOBHBIX CTOKOB METOJIOM OHUMOJISPHOTO
3JIEKTpoauanu3a’?

3. KaKOBBI HpI/IHI_[I/IHLI CO3daHuA HpOH?;BOI[CTB C SaMKHyTBIM IIUKJIOM IIO BOI[C?

4, B 4ém cyTh mepepaboTKH CTOYHBIX BOJI MACIOKHPKOMOWHATOB, MPEANPUATHNA HEPTIHOMN
U 1IeJUTI0I03HO0-0yMa)kKHON TIPOMBIIIUICHHOCTH METOIaMU MUKPO- U YIbTpaduiIbTpanun’?

IIpumepHbIe TeMbl pedepaToB K paszaeiay «MemMOpaHHbIe METO/IbI B lepepadoTKe BOAHO-
opraHn4eckux orxonoB. KommiexkcHbie MeMOpaHHBIE TEXHOJIOTHID)
1. AnmapatypHoe odopmieHHe THOPHIHBIX YCTAaHOBOK, HCHOJNB3YIOMMX 0Oapo- W
JIEKTPOMEMOPAHHBIC METOBI.

2. VY CTaHOBKY /17151 CBEPXTITyOOKON OYMCTKH BOJIBI.

3. [TepepaboTka CTOKOB MaCIIOKUPKOMOMHATOB.

4. [lepepaboTka CTOKOB MPEANPUATUN HEPTAHOM TPOMBIIIIICHHOCTH.

5. IlepepaboTka CTOKOB LIEIUIIOJI03HO-0yMaXXHOM MPOMBIIUIEHHOCTH.

6. [TpuHIMIIBI TPUMEHEHUS! 0OPATHOTO 0OCMOCA B KOMOMHHPOBAHHBIX MEMOPAHHBIX METOAAX
U MHOTOCTYIIEHYATbIX YCTAaHOBKAX.

7. Crenduka 006e3BpeKUBaHUS KUIKUX PATHOAKTUBHBIX OTXOJIOB.

8. [IpyHIUIOBI COBEPIIEHCTBOBAHUS CYLIECTBYIOIIMX IPOU3BOJACTB C HCIOJIb30BaHUEM
MEMOpaHHBIX METOJIOB.

9. Konpepcust memOpaH.

10.  KOHCTpYKIIMOHHBIE W SKCIUTyaTallMOHHBIE OCOOCHHOCTH amnmapaToB, padOTAIOMIMX Ha
OPEANpUATHIX (papMalleBTUKH.

11.  KoHCTpyKLMOHHBIE M 3KCIUIyaTallUOHHbIE OCOOEHHOCTH araparoB, pabOTarolIMX Ha
BUHOJICJIBYECKUX MPEANIPUITHUSAX.

12. KOHCTpYKIMOHHBIE W HKCIUTyaTallMOHHBIE OCOOCHHOCTH aImapaToB, pabOTalOUIMX Ha
HPEANPUATHSIX POU3BOJCTBA MOJIOKA.

13.  Pexymepamnust TBEpABIX OTXOJ0B METOAOM 3JICKTPOIUAIIN3A

14.  IlpeumymiecTBa HCIOJIb30BaHUS MEMOpPAHHBIX METOAOB Nipu 00paboTKe BOJIHO-
OpPTraHUYECKUX OTXOJIOB.

15.  IlepcrnekTuBbI pa3BUTHS MEMOpPAHHBIX MTPOIECCOB.

KoHTposabHbIe BOonpockl K 1adopaToOpHbIM padoTram
1 O0eccosimBaHue BOJAHBIX PACTBOPOB METOA0M JJIEKTPOAHAIN3A

1 Urto Takoe memOpaHa?

2 B 4yeMm cxocTBO M pa3nuuus pa3HOOOPa3HbIX MEMOPAHHBIX TEXHOJIOTUI?

3 Uro Takoe 3eKTpoarann3?

4. [lepeuncanre pa3HOBUAHOCTH HOHOOOMEHHBIX MEMOpaH.

S. KakoBo ycTpoiicTBO MeMOpaHHOro makKeTa, NpeJHa3HAYeHHOIro JUIsi 00eccONMBaHUs
pacTBOpoOB?

6. Urto Takoe npeaenbHbINA TOK, UG Y3MOHHBIN CIION?

7. Bo3Mo)XHO 1M mpoBeleHHE ~— 3JNEeKTpoauanu3a  pa30aBICHHBIX  PAacTBOPOB B
«CBEPXMPEEIIbHBIX)» TOKOBBIX PEKUMaXx?

8. HazoBute sBieHUs, HUCHOJb3yeMble JUIsI MHTEHCHU(HMKALMU MaccolepeHoca IMpu
AIIEKTPOIUATIU3E.

9. Kak paccuntbiBaroT 3¢)()eKTUBHOCTH MpolLiecca EeKTpogranu3a?

10. [lepeunciure KOHCTPYKIIMH KaHAJIOB OOECCOMMBAHMS W 00JIACTH WX ONTHUMAIBHOTO
UCTIOJIb30BaHUSI.

2 O6e33apakuBaHue MPUPOIHBIX U CTOYHBIX BOJ 6apOMeMOPaAHHBLIMU METOAAMH

1. Kakwue mporiecchl Ha3pIBalOT 0apoMeMOpaHHBIMU U TTOUeMYy?

2. B dem cxoICTBO W pa3nHuus METOJOB MHUKPODWIBTPAIUH, YIbTPAQWIBTPALIMH U
oOpartHOro ocMoca?

3. OxapakTepu3yiTe 001aCTH TPUMEHEHHS KaXKI0TO U3 THX METOIOB.
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4. Kakne MmeMOpaHbl HCTIONB3YIOT A1 MUKPO(DUIBTPAINH, YABTPAPMIBTPALUU U OOPATHOTO
ocmoca?

5. Yro Takoe OCMOTHYECKOE AaBiieHHE?

6. KakoBbl OCHOBHBIE MEXaHW3Mbl OYHCTKH JKUJKOCTEH B  MHUKpO(UIbTpaIuy,
yapTpaduIbTpanuy 1 00paTHOM ocMmoce?

7. Kaxkue daxTops! BiaustoT Ha 3 (HEKTUBHOCTD MPOIIECCOB?

8. UYro Takoe KOHIICHTPAIMOHHAS TOSIPU3AIHs U KAKOBBI €€ CIeICTBUA?

9. Onummre OCHOBHBIC KOHCTPYKIIMU alllapaToB, UCIOJIb3YEMBIX I MUKPO(DUIBTPAIINH,

yabTpaduIbTpauyu 1 0OpaTHOTO OCMOCA.

3 IIpeaenbHOe KOHIEHTPHPOBAHHE NMOJIU(EHO0JI0B METOA0OM IEKTPOAUATN3A
Pacckaxwure o mpuMeHEeHNN MEMOPaHHBIX TEXHOJIOTHH B TIUIIEBOH MTPOMBIIUICHHOCTH.
Yro takoe aymuHr memOpan?

Yro npeAcTaBisAIOT U3 ceOsl MOoIMQEHOB! U KaKOBO UX JCHCTBHE Ha OPTaHU3M YeloBeKa?
Urto Takoe 3ieKTpoananus?
[TpuBenuTe cXeMy MEKTPOAUATUIHOMN STUCHKH U PACCKAKUTE, KaKUE IIPOLIECCHI TPOTEKAIOT

IpY HAJIO’)KEHUH Ha Hee JICKTPUIECKOTO TOKA.

agrwpdE

6. YeM 00ycCIIOBIECHBI OTPaHUYEHHS HA KOJIMUYECTBO KaMep B 3JIEKTPOAUAIN3HOM amnapate?
7. B dem cocroutr cymHOCTh mporecca obOecconmmBanus? Hamummre  Gopmydibl,
IIOATBEPKTAIOLIUE BALlI PACCYKICHUS.

8. [IpuBenuTe cxeMaTHIHOE M300paKEHNE IKCIICPUMEHTAIBHOM ycTaHOBKU. [loscHuTE, Kak

HAYT NPOUCCCHI 00eccoINBaHuA B KaMepax 3JICKTpOJrUaIn3aTopa.

4 N3By1eyeHHe HOHOB TSKeJIBIX METAJLIOB METOI0M YJIbTpaduibTpanuu
1. Kakue nporecchl Ha3pIBalOT OapOMEeMOpPaHHBIMU U TIOYEMY?
2. B yem cX0ACTBO M pazauy4usi METOI0B MUKPOUIBTpaLUK, YAbTpadUIbTpallud U 00paTHOTO
ocmoca?
3. Oxapakrepusyiite 001acTd MPUMEHEHUS METOJI0OB MUKPO(UIbTpaLuH, YIbTpaduIbTpalluu U
o0paTHOTO OCMOCa.
4. Kakue MeMOpaHbl UCHONB3YIOT IUJISi MUKPOGUIBTPAIMH, yAbTpaQuIbTpaluu U 0OpaTHOTO
ocmoca?
5. UTo Takoe 0CMOTHYECKOE JaBleHue?
6. KakoBbI OCHOBHBIC MEXaHU3MBI OUHCTKH KUIAKOCTEH B MUKPO(PHIIbTPAINH, YIIBTPAPUITBTPAITUN
1 oOpaTHOM ocMoce?
7. Kakue daxTopsl BIust0oT Ha 3 (HEKTUBHOCTH MTPOIIECCOB?
8. UTo Takoe KOHIIEHTPALlMOHHAS MTOJIIPU3aLMs U KAKOBBI €€ MOCIeCTBUS 7151 6apoMeMOpaHHBIX
po1eccoB?
9. OnummuTe OCHOBHBIE KOHCTPYKIIMH allapaToB, HCHOJIB3YEMBIX Ui MHKPO(UIBTPALUH,
yIbTpapuIbTPAUi U 0OPATHOIO OCMOCA.
10. B ueM cXOACTBO U pa3IUyusl JNEKTPOIUATUZHBIX U 0apOMEMOpPaHHBIX MPOIIECCOB.

3a‘leTHO'3K3aMeHaHHOHHBIC MaTepHuaJbl J1JIdd HpOMe)KyTO'{HOﬁ arrecranmumn

(3K3ameH/3a4eT)
Bonpocsl i1 NOATOTOBKH K IK3aMeHYy
1. KakoBa cTpaTerus M TakTHKa 3alIMTHI YeJIOBEKa M Cpelbl OOUTAHUS C UCIOJIB30BaHUEM
MeMOpaHHBIX METOA0B?
2. KakoBbl OCHOBHBIE MPUHITUIIBI CO3aHUS O€30TXOJHBIX M MAIOOTXOJHBIX TEXHOJIOTHUN C

UCIIOJIb30BaHWEM MEMOpaHHBIX METOJOB (Ha TpPUMEPE CO3/JaHUA 3aMKHYTBIX 110 BOJE
TEXHOJIOTMYECKHX IIUKJIOB TP POU3BOICTBE MOJNAPAMUIHBIX BOJIOKOH)?
3. Kax ocymectBisiercss koHTpoib pH M MHUKpPOKOTMYECTB 3arps3HSIONIMX BEIIECTB B
atMocdepe, rtuapochepe, nuTochepe € HCMOIB30BAHHMEM CTEKISIHHBIX H3MEPHUTEIbHBIX
AIIEKTPOJIOB U CENIEKTUBHBIX AIEKTPOJOB C HOHOOOMEHHON MOBEPXHOCTHIO?
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4. KakoBbI OCHOBHBIE IPUHITUITBI XPOMATOTPapUUECKOro ONpeAeIeHUs MUKPOKOMIIOHEHTOB
B ra30BbIX, BOJAHBIX M BOJHO-OpraHndeckux pactBopax? Kak memOpaHHbIE METO/IbI UCTIOIB3YIOT
JUIs oOecrieueHus 3a1aHHbIX 3HaueHuil pH amroeHToB?

5. N3BecTHbl 1 Bam MeMOpaHHBIC METOIBI pereHepariis abcopOeHTOB (Ha MPUMEPE OUUCTKHU
BO3J/lyXa U ME€TaHa OT IMOKCHUA CEPhl U YIIIEKUCIIOro rasza)?

6. Kakue MeTo1bl TepMHUUYECKOI HEHTpaTU3aluy OTXOASIINX a30B C UCIOIb30BaHHUEM HAHO-
¥ MUKPOCTPYKTYPHUPOBAHHBIX MEMOpPAH C KaTaIUTUYECKOH cocTaBstomeil Bam n3BecTHbI?

7. KakoBbl Kkilaccuyeckue U 3JICKTPOXMMHUYECKHE OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIC
METOABI 00E3BPEKHMBAHMUA TOKCHYHBIX IMpPHUMECEH € HCIOJIb30BaHHEM MeMOpaH (OKHCIEeHHE
KHCJIOPOJIOM BO3/1yXa, XJIOPUPOBAHKUE, O30HUPOBAHUE)?

8. KakoBbl OCHOBHBIE MNPHHLUMIBI M  anmapaTrypHoe OQOpMIICHHE OYUCTKH U
KOHIIEHTPUPOBAHUS paCTBOPOB METO/IOM 3JIEKTpoIuain3a’?

9. B 4ém cyTh HeWTpalu3aluu KUCIOTHO-OCHOBHBIX CTOKOB M pereHepanuu abcopOeHTOB
METO10M OUIOJISIPHOTO IEKTpoAnaIu3a’?

10. Kak ocyecTBiasioT pekynepanuo TBEPAbIX OTXOAOB METOIOM 3JIEKTpoauanui3a (Ha
npuMepe nepepadoTKH MIACTUKOBBIX OYTHLIOK)?

11. B KakuxX ciay4asx MPUMEHSIOT MIEKTPOJHAIH3 C YIbTPpaQUIbTpariiOHHBIMI MeMOpaHamMu?
KakoBo annapatypHoe odopmiieHre Metoaa?

12. B uém cyTh nepepabOTKH CTOYHBIX BOJ MACIIOKUPKOMOHMHATOB, MPEANIPUATHI HEPTIHOM
U LIEJUTI0JI03HO-0yMaXKHOM MPOMBIIUIEHHOCTH METOJJaMH MUKPO- U yiIbTpaduiabTpanun’?

13. KakoBbl NpUHIUNHAIBHBIE OCOOCHHOCTH HCIOJNB30BaHUS OOpaTHOTO OCMOcCa B

KOM6I/IHI/IpOBaHHbIX MeM6paHHHX METOAax nepepa60TKH n O6€3BpC)KI/IBaHI/I$I KHUIKHUX
PaAOAKTUBHBIX OTXO00

14. Kak wucnosip3yoT MeMOpaHHBIE METOIbI Ui M3BJICUCHHS W PEKYNEPALUU TDKEIBIX
METAJJIOB?
15. [Touemy MeMOpaHHbIE TEXHOJIOTUU SIBJISAFOTCS MAaJ00TXOIHBIMU u

pecypcocOeperaronumu? B 4€m uX penMyInecTBa Mo CpaBHEHUIO ¢ TPATUITNOHHBIMI METOIaMU
OUYUCTKHU, GPAKIIMOHUPOBAHUS U KOHIIECHTPUPOBAHUS BEUIECTB?

16. KakoBbl BaKHEHIIME THUIOBBIE MPOIECCHl 3amUThl cpeabl oburanus? Kakosa
MOCJIEI0BATENIBHOCTD CTa Uil pa3pabOTKU ATHUX MPOLECCOB?

17. Kakue 0e30TX0AHBIE M pecypcocOeperarone TEXHOJIOTHU HCIOIb30BaHMUS BOJBI B
texHochepe Bam uzBectHsl? KakoBa KoHIenus 0€30TX0IHOTO IPOU3BOJCTBA?

18.  Kakue npHHIMIIBI COBEPIICHCTBOBAHMS CYIIECTBYIOIINX MTPOU3BOJICTB C UCTIOIH30BAHUEM
MeMOpaHHBIX METO/10B Bam n3BecTHbI?

19. Kakue BakHelmme mporecchl 3allUThl YEJIOBEKa HA OCHOBE MEMOpPaHHBIX TEXHOJIOTUMN

Bam u3BectHbl? Kakue TEXHOIOTHYECKHE, SKOJTOTUYECKHE U SKOHOMUYECKHUE MPUHLIUIIBI JIEKAT B
OCHOBE ATHX TEXHOJIOTHI1?

20. Kakue cragum pa3paboTKH MPOIECCOB OYHMCTKH C HCIOJIB30BaHHEM MEMOpaHHBIX
TexHoJiornii Bam nsBectHbI?

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Onenka Kputepun onieHHBaHUS 110 SK3aMEHY

OLICHKY «OTJIMYHO» 3aCIyXUBAeT CTYACHT, OCBOUBIININ 3HAHUS, YMEHUS,

KOMIIETEHIIMHM U TeOpeTHUYECKUi MaTepuan 0e3 mpoOesoB; BHITOJHUBIINN

Bhicokuit BCE 3aJaHus, TMPEAYyCMOTpPEHHbIe Y4YEOHBIM IUIAHOM Ha BBICOKOM
yPOBEHb «5» KaueCTBEHHOM ~yPOBHE] NPAKTHYECKHE HABBIKH po¢eCCHOHATLHOTO
(oTiHuHO) MPUMEHEHUSI OCBOEHHBIX 3HaHWM cpopmupoBanbl. CTyaeHT CBOOOIHO
BIIAJICET TEOPETUYECKMM MaTepualoM (3HAeT KaKk OCHOBHBIE, TaK U

crenu(puUecKkre CHHTETUYECKNE METObI, a TAK)KEe MEXaHU3Mbl OCHOBHBIX

peakIvii) ¥ ClocoOeH CaMOCTOSITENIbHO PEHIMTh SK3aMEHAIIMOHHYIO 331a4y

Cpennnii OLICHKY «XOPOIIO0» 3aCiIy)KMBAaeT CTYIEHT, NPAKTUYECKH MOJHOCTHIO
YPOBEHB «4» OCBOMBIIMI 3HAHUS, YMEHHUs, KOMIETCHIIMA U TEOPETUUECKUM Marepuall,
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(xoporo) ydeOHbIE 3aJaHusl HE OICHEHbl MAaKCUMaJbHBIM YHCJIOM OaJlJiIoOB, B
OCHOBHOM C(OpMHUPOBANl TMPAKTUYECKUE HaBBIKA. CTYyIEHT XOpOIIOo
BJIQJICET TEOPETHUYECKHUM MAaTEpUaOM, 3HAeT 0a30Bble CHUHTETUYECKUE
MCTOABI U UMCCT NPCACTABJICHUC O MCXAaHU3MaX OCHOBHBIX CUHTCTUYCCKU
Ba)KHBIX PEaKIUii, CIIOCOOCH CIIPABUTHCS C IK3aMEHAIIMOHHOM 3a1a4eii TIpu
HE3HAYUTEJILHOH MOMOIIM CO CTOPOHBI MPEI0IaBaTeNs

OLICHKY «YyIOBJICTBOPUTEIBHO» 3aCIy’KMBA€T CTYACHT, YaCTHUYHO C
npoberaMy OCBOMBIIHMIA 3HAHUS, YMEHUS, KOMIIETCHIIUU U TEOPETUUECKUI
MaTepuaj, MHOrHMe y4yeOHble 3ajaHusi MO0 HE BBINOJHWI, JHMOO OHHU

IToporosslii

yPOBeHb B OLIGHEHBI YMCJIOM OauioB ONU3KMM K MHHUMAJIBHOMY, HEKOTOPBIE
(Y10BICTBODHTE MpaKTUYEeCKHe HaBbIKU He c@opmupoBanbl. CTyaeHT 3HaeT 0a30BbIE
15HO) CUHTETHUYECKHUE METOJIbl, OJIHAKO IIJI0XO pa3§npaeTCﬁ B crienuuyeckux
METOJIaX M MEXaHU3Max OCHOBHBIX DPEaKIIHil, C TPYIOM CIpaBisieTcs C
SK3aMEHAUMOHHOW 3aJa4yedl MpU CYLIECTBEHHOM ITOMOUIM CO CTOPOHBI

npenojaBaTens
OLICHKY «HEY/IOBJIETBOPUTEIBHO» 3aCIyKUBAET CTYAEHT, HE OCBOMBIIMM
Muttivatsmsgi | P, YMEHHS, KOMICTCHIMA 1 TEOPETUYECKHI MaTepuall, yueOHbIe
YPOBCHb 2% 3a/laHusl HE BBINOJIHWI, IPAKTUYECKUE HABBIKU HE C(HOPMUPOBAHBI.
(Hey10BICTBOpH CtyneHT He CHocoOeH pelIuTh 5K3aMEHAI[MOHHYIO 3a/ady Jaxke C
TeNbHO) MTOMOLIBIO MPENOIaBaTENsl U IJIOXO0 BJIA/JEET TEOPETUUECKUM MaTEpPUAIIOM

(HabnromaroTcsl CyHIECTBEHHBbIE OIIMOKM TMpU OOCYKIEHUH 0a30BBIX
CUHTCTHUYECKUX METOJ/IOB)

Kpurepun oneHMBaHMsI KOHTPOJIbHBIX padoT

OneHKka «OTJIMYHO» BBICTABIISCTCS, €CIU CTYICHT BBIMOJHWI paboTy 0e3 OmuOOK U
HEJ0YETOB, JOMYCTUI HEe 0oJiee OJJHOTO HeJoUeTa.

O1eHKa «XOPOII0», €CIIN CTYACHT BBITOJHWI paboTy MOJTHOCTHIO, HO JIOMYCTHJI B HEH HE
Oosee ogHOM HErpyOoii OMMOKH U OJTHOTO HEJ0UeTa, WU He OoJiee IBYX HEJOUYETOB.

OneHka «y10BJIETBOPHUTEIbHO», €CIIM CTYJCHT TPABWIGHO BBIIOJHUII HE MEHee
MOJIOBUHBI pabOTHI WK JOMYCTHII HE Oosee ABYX IpyObIX OMIMOOK, UK He Oojiee 0HOM rpyOoit
Y OJTHOM HErpyOoii OIIMOKH U OJTHOTO HEJI0UETa, HIIK He 00Jiee IBYX-TpeX HErpyObIX OMMOOK, I
OJTHOW HerpyOoi OMMOKH M TpeX HEeJ0YeTOB, WIM MPH OTCYTCTBUU OIIMOOK, HO NMPH HATUYUU
YeThIpeX-TISTH HEA0YETOB, TUI0XO0 3HAET TEKCT POU3BEICHUS, IOMYyCKAeT UCKaKeHUE (DAKTOB.

O1ieHKa «Hey/10BJ1eTBOPUTEIbHO», €CIIU CTYJEHT JIOIMYCTUI YUCIIO OINOOK U HEJIOUETOB,
MIPEBOCXOIAIIIEE HOPMY, ITPH KOTOPOI MOKET OBITh BEICTABJICHA OIIEHKA «3», MITN €CIIN MPABHIBLHO
BBITOJIHUJI MEHEE MOJIOBUHBI PaOOTHI.

Kpurepun onenuBanus pedeparos

OneHka «OTJIMYHO» — BBIIOJIHEHBI Bce TpeOOBaHMS K HAIllMCAHUIO U 3amuTe pedeparta:
o0o3HaueHa npobieMa U 0OOCHOBAaHA €€ aKTYalbHOCTb, CAENaH KPATKUH aHAU3 pa3M4HbIX
TOYEK 3PEHHS Ha paccMaTpUBaeMyro NMpoOJjeMy U JOTMYHO H3JI0kKEeHa COOCTBEHHAs MO3ULIUA,
c(OpMyYIHpPOBaHBl BBIBOJBI, T€Ma pPACKPBITA IOJHOCTHIO, BBIIEPXKaH OO0BEM, COOIIO/IEHBI
TpeOoBaHUS K BHEIIHEMY O(GOpPMIIEHMIO, JaHbl IMpPaBWIbHbIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.

OrneHka «Xopouo» — OCHOBHbIE TpeOOBaHMsI K pedepaTy U €ro 3alluTe BHIMOIHEHbI, HO
IIPY ATOM JIOIYIIEHBI HEOUEThl. B 4acTHOCTH, NMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHaa;
OTCYTCTBYET JIOTUYECKasi MOCJeI0BaTEIbHOCTh B CYKIEHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YIYIEHHUs B 0OPMIIEHUH; Ha JIOTIOJIHUTENbHBIE BOIIPOCHI IIPH 3aIUTE JJaHbI HETTOJIHbIE
OTBETHI.

O1ieHKa «y10BJ1€TBOPHUTEIbHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUM
K pedepupoBaHuio. B dacTHOCTH, TemMa OCBelleHA JUIIb YAaCTHUYHO; JOMYLIEHbI (haKTUYECKue
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OMOKH B coJiepaHUU pedepara WM MPU OTBETE HA JOMOJHUTENBHBIE BOIPOCHI; BO BpEMs
3aIUATHI OTCYTCTBYET BBIBOJI.

OrneHka «HeyI0BJIETBOPUTEIBbHO» — TeMa pedepaTa HE pacKpbiTa, OOHAPYKHUBACTCS
CYILIECTBEHHOE HEMIOHUMAaHUE IPOOJIEMBI.

Kpurepun nud¢epenunpoBaHHoi oneHKH pedepara

Kpurepuu onenku MaxkcuMmanbHas OlleHKa B Oajuiax
JIOrMYHOCTH U3JI0KEHUS 3
PackpprTue Tembl 3
Vcnonp3oBanue mMupokord HHPOPMAITMOHHON Oa3bl 3
Hannuue coOCTBEHHBIX BLIBOAOB, 0000IICHMI, 3

KPUTHYCCKOI'O aHajin3a

ColnroieHue IpaBul IUTUPOBAHUS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Uroro: 15

13-15 0anaoB — OTJIMYHO;

10-12 6annoB — xopoIo;

8-9 6ayuIoB - yIOBICTBOPUTEIILHO;
0 6ayTOB — HEYIOBJICTBOPUTEIIBLHO.

Kpurepun oneHuBaHus pe3yibTaTOB YCTHOIO OIIpOca

OneHka «xopouio» CTAaBUTCS, €CIU CTYIACHT JAeT OTBET, YJOBJICTBOPSIOIIMNA TeM e
TpeOOBaHUSAM, UYTO M JJIS OLEHKH «OTJIWYHO», HO AONycKaeT 1-2 omuOKH, KOTOpHIE caM K€
UCIIpaBIISET, U 1—2 HepoueTa B OCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH HU3JIaraeMoro.

OueHka «yooenemeopumenbHo» CTABUTCS, €CIH CTYAEHT OOHApyXHBAaeT 3HAHUE U
IOHUMaHHE OCHOBHBIX IOJ0KEHUHN TaHHON TeMbI, HOT M3JIaraeT MaTepyuajl HEMOJIHO U JIOMYyCKAeT
HETOYHOCTH B ONPECIICHUH MMOHITUN WK (HOPMYyTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJIEHUS M NMPUBECTU CBOM MPHUMEPHI; M3JIaraeT MaTepua
HEMOCJIE0BATENIbHO U IOIYCKAeT OIIUOKH B A3BIKOBOM O()OPMIIEHUU H3J1araeMoro.

O1neHka «HeyooenemeopumenbHo) CTaBUTCS, €CIIU CTYJEHT OOHapyXHBaeT HE3HaHUE
OonblIeld YacTHM COOTBETCTBYIOLIETO BOMNpOCa, JOMycKaeT OMmMOKH B  (OPMYJIHPOBKE
OTpeNielIeHu W MpaBMJI, MCKAKAIOIIME MX CMBICH, OECIOpsJOYHO M HEYBEPEHHO MH3JIaraer
matepuan. OneHka «2» OTMEYaeT TaKU€ HEJOCTaTKU B IOATOTOBKE, KOTOPBIE SBIISIFOTCS
CEPbE3HBIM IIPEMATCTBUEM K YCIIEIIHOMY OBJIAJICHHUIO IIOCIEAYIOIINM MAaTepHAJIOM.

Kpurepun oneHuBanus 0bICTPOro NMCbMEHHOI0 ONPOCa «OJIMI-OMPOCa»

[IIxana oneHUBaHUS:

«OTaMYHO» - BOIPOC PACKPBIT MOJTHOCTHIO, TOYHO 00O3HAUYEHbI OCHOBHBIE MOHATHS U
XapaKTEPUCTUKH I10 TEME.

«Xopomo» - BONPOC PACKPHIT, OAHAKO HET IOJHOTO OINHCAaHUS BCEX HEOOXOAMMBIX
JJIEMEHTOB.

«Y10BJIETBOPHUTEJIBHO» - BOIIPOC PACKPHIT HE IMOJIHO, IPUCYTCTBYIOT IpyObIe OMINUOKH,
OJIHAKO €CTh HEKOTOPOE IIOHUMAHUE PACKPBIBAEMBIX IIOHATHM.

«HeynoB1eTBOPUTEIBLHO» - OTBET HA BOIIPOC OTCYTCTBYET HUJIM B LIEJIOM HE BEPEH.

Kpurepun onenuBanus 1ad0paTopHbix pador
«5» (OTIIMYHO, 3a4TEHO): BHITIOJHEHBI BCE 3aJaHUs 1a00paTOpHOI pabOThI, CTYAEHT Y€TKO
1 0e3 ommrOOK OTBETUII HA BCE KOHTPOJIBHBIE BOTIPOCHI.
«4» (Xopolo, 3a4T€HO): BBIMIOJHEHBI BCE 3aJaHUs J1a0OpaTOPHOW pabOTHI; CTYACHT
OTBETHJI Ha BCE KOHTPOJIbHBIC BOIPOCHI C 3aMCUAHUSIMH.
«3» (YHOBIETBOPUTENHHO, 3a4TEHO): BBIMOJIHEHBI BCE 3aJaHMsl JIabopaTOpHOU paboThI ¢
3aMEUYaHHUSAMH; CTYJCHT OTBETHJI Ha BCE KOHTPOJILHBIC BOIPOCHI C 3aMEYaHHSIMH.
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«2» (He 3a4TeHO): CTYACHT HE BBINOJIHWI WM BBINOJHUI HENPABWIBHO 3aJaHHS
nabopaTopHOi pabOThI; CTYIEHT OTBETHII HA KOHTPOJIbHBIE BOIPOCHI C OIIMOKAMU WITU HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 Ilepeyenb y4eOHOM JTUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1 YueOnas aureparypa

1. Mem6pansl 1 MemOpanHbie TexHosioruu [Tekcr] / otB. pea. A. b. Spocnasues. -
Mocksa: Hayunsit Mmup, 2013. - 611 c.

2. BosikoB, B.A. Teoperndyeckrie OCHOBBI OXpPaHbl OKPYKAIOIIEH Cpelbl [DIEKTPOHHBIM
pecypc]: yueb. mocobne — IDnektpoH. naH. — Cankt-Ilerepoypr: Jlans, 2015. — 256 c. —
Pexxum nocryna: https://e.lanbook.com/book/61358.

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

6. Beromkun, A.I'. MnxenepHas 3amura BOJHOM cpelbl [DNEKTpOHHBIA pecypc]:
yuebHoe nocobue / A.I'. Beromkun. — OnextpoHn. naH. — Caunkr-IlerepOypr: Jlans, 2014. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/49467

7. [Tucemenckas, Hatanus JmutpuesHa (KyOI'Y). MeTob1 3a1IUThI Cpeibl OOUTaHUS
B TexHoc(epe [Tekcr]: yae6HOe mocobue / H. . ITucemenckas, B. B. 'ansry, B. B. Hukonenko;
M-Bo o6pa3zoBanus u Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. - Kpacnogap: [Kybanckuit
rocynapcTBeHHbIl yHuBepcutet], 2007. - 140 c.

5.2 Ilepuoguyeckue JuTepaTypa
1. Basel nannsix kommnanun «Mct Beroy» http://dlib.eastview.com
2. OnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccuoHaTbHbIe 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0UbIMoTeuHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

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

3. ObC «BOOK.ruy» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpogdeccnonanbubie 6a3bl JAHHBIX:

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

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

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

4, Hayunas snekrponnas 6udnuorexa (HOb) http://www.elibrary.ru/

5. [TonHOTEKCTOBBIE apXUBBl ~ BEAYIIMX 3alaJHbIX HAYYHBIX JKYpHaJIOB Ha
Poccwuiickoit miatpopme Hayunsix sxypHanoB HOMKOH http://archive.neicon.ru

6. HanmonansHas snmekTpoHHass OuOnuoreka (IOCTym K DJIEKTPOHHOW OMOIHMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/

7. baza manmpix CSD KemMOpHmKCKOTo IEHTpa KpUCTALIOTpaUUecKrX TaHHBIX
(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.nature.com/
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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. YuuBepcurerckas uadopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
KoncynbranT [lntoc - cipaBoyHasi mpaBoBasi cucteMa (JOCTYII IO JIOKAJTbHOM CeTH C
KOMIThIOTEPOB OUOIMOTEKH ).

Pecypcsl cB0GOAHOTO T0CTYNA:

1. Ku6epJlenunka http://cyberleninka.ru/;

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

3. MunuctepcTBO Hayku H Bbicimiero oOpa3oBanus Poccuiickoit ®expeparuun
https://www.minobrnauki.gov.ru/;

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

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

6. Enunas komnekiuss 1udpoBBIX 00pasoBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. City»x0a TeMaTHYeCKHX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

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

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

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

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

CoOcTBeHHBIC JJICKTPOHHBIC O0Opa3oBaTelbHble M HMH(pOPMALMOHHBIE peCypChI

KyoI'Y:

1. ONEeKTPOHHBIN Karajor Hayunoii 6ubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

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

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

4. ba3a y4eOHBIX IUIaHOB, Yy4€OHO-METOJMYECKUX KOMILJIEKCOB, MyOIMKaluid Hu
koH(pepenmmii http://infoneeds.kubsu.ru/

5. bubnunoreka wuHOpManMOHHBIX pecypcoB  Kadeapsl  MHGOPMALMOHHBIX
oOpazoBartenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

6. OnekTpoHHbIN apxuB nokymMenToB KyoI'Y _http://docspace.kubsu.ru/

ONeKTpoHHbIe 0O0Opa3oBaTeNbHbIE pecypchl Kadeapbl HH(OOPMAIMOHHBIX CUCTEM U
TexHoJoruil B oopazoBanuu KyoI'Y u nHayuno-metoaudeckoro xypHana "[LHIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeToauyeckue yKazaHus 1JIs1 00y4aIOIIMXCH M0 OCBOEHUIO JUCIUNIMHBI (MOTYJIA)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TNPEANOJaraeT akTUBHOE, TBOPYECKOE YdacTHe
CTYJEHTA ITyTeM IJIAHOMEPHOM, MOBCEIHEBHOM pabOTHI.

Texymuit KOHTPOJb 3HAHUN OCYIIECTBISETCS Ha KaXKIOM JIGKIIMOHHOM 3aHSTHU U
nabopaTopHoit pabote. UTorosas (popma KOHTpOJIS — IK3aMEH.

OO0umue pekoMmeHxanun

N3yuenne AUCIUIUIMHBI CIeAyeT HAaYMHATh C MPOpadoTKU pabouei mporpaMmbl, 0co0o0e
BHUMaHUe, YAeNsis HeIsIM U 3aJ1a4aM, CTPYKTYpe U COJEp>KaHUI0 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/

Nmeercs dneKTpoHHas BepCus JEKLIMH 110 JaHHOW TUCLUILINHE.
OcHoBHOH (popMOIt 00yUEHHUS CTYJICHTOB SIBISIETCS CaMOCTOsATENbHAs paboTa HaJl
yueOHbIM MaTepuasoM. [Iporecc u3yueHnuss AUCUUIIIIMHBI COCTOUT U3 CIAEAYIOLINX ITalOB:

1 IIpopaboTka TEOpETHYECKOro MaTepuaja I0 PEKOMEHJOBAaHHBIM YUeOHMKaM U
KOHCIIEKTaM JIEKLIMH, IPEIOCTAaBIEHHBIX IPEI01aBaTEIEM B SJIEKTPOHHOM BU/IE.

2 BbINOJIHEHNE CaMOCTOSITENbHBIX PA0OT.

3 Cnauu 5K3aMeHa B yCTHOW WJIM TMCbMEHHOHM (opme (110 YCMOTPEHHUIO IPenojaBaTess).

Pabora ¢ koHcnekToM Jiekiui. [[pocMOTpUTE KOHCIIEKT Cpa3y Mocie 3aHATUIA, OTMETHTE
MaTepuasl KOHCIIEKTa JIEKIUM, KOTOPBIN BBbI3bIBACT 3aTPYyAHEHU M1 NoHMMaHus. [lonsitalitecs
HalTH OTBETHI HAa 3aTPYJHUTEIBHBIE BOIPOCHI, UCIOJb3Ysl PEKOMEHAYEMYIO JIUTeparypy. Eciau
CaMOCTOSITENILHO HE Y/1aJI0Ch pa300parbesi B MaTrepuaie, CPopMyIupyiTe BOIPOCH U 00paTUTECh
3a IOMOMIBIO K ITPET0AaBaTel0 Ha KOHCYIbTAllMU WK Onukaiiieit tekuuu. PerynspHo orBoaure
BpeMs Ui IOBTOPEHUS NIPOMIEHHOT0 MaTepuaa, IpoBepsisi CBOU 3HAHMsI, YMEHUS U HABBIKU I10
KOHTPOJIBHBIM BOIIPOCAM.

Jlekunu. MeToauka yreHus JeKuMid. JIEKIMKU ABJISIOTCS OJHUM U3 OCHOBHBIX METOJ0OB
00y4yeHHsI 10 JUCLUIUIMHE, KOTOPbIE TOJKHBI peliaTh CIeyole 3a1auu:

- M3JIOKUTh BAXKHEHUIIMI MaTepuall IIPOorpamMMbl Kypca, OCBELIAIOIINNA OCHOBHBIC
MOMEHTHI;

— Pa3BUTh y CTYJAEHTOB MOTPEOHOCTh K CAMOCTOSITEIBbHOM paboTe Haj y4eOHOU U
HAay4YHOU JIUTEPATypPOU.

I'maBHOH 3amayeil KakIOW JIEKLIUU SIBISIETCA PACKPBITHE CYIIHOCTH TEMBl U aHAIU3 €€
[JIaBHBIX TOJOKEHUI. PexomeHayeTcst Ha NepBOM JIEKIIMK JIOBECTH /10 BHUMAHHUS CTYIEHTOB
CTPYKTYpY Kypca U €ro pa3fJeiibl, a B JaJbHEHIIEM YKa3bIBaTh HA4ajao KaX<I0ro pasfela, CyTb U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT IO 3TOMY pa3Jiely, YTOObI CBS3aTh €ro CO
caenyromuM. CozepkaHue JeKIMH onpezaensiercs pabouedl mporpammoil kypca. Kpaiine
JKeJlaTenbHO, YTOOBI KaXKaasi JJEKIUsl OXBaThlBaja U MCUepIbiBajia ONPEIEICHHYI0 TEMY Kypca U
npezcTaBisiia co00il JOrMuecKy BIIOJIHE 3aKOHYEHHYIO0 paboTy. Jlydine COKpaTUTh TeMy, HO He
JIOITYCKaTh IIEPEPhIBA €€ B TAKOM MECTE, KOTJa OCHOBHAsI MJIesl €I11€ MTOJIHOCThIO HE PacKpbITa.

JlabopaTopubie 3aHsTus. MeToanMKa TNpoOBeJeHUs Ja00pPaTOPHBIX 3aHATHH.
O63aBeauTech BceM HEOOXOIUMBIM MeETOAMYECKUM obecrnieueHueM. Ilepen mnocenieHuem
7a00paTOpUM U3YYUTE TEOPHIO BOIMPOCA, MPEANONIAraeéMoro K MCCle0BaHUI0, 03HAKOMBTECH C
PYKOBOJCTBOM TIO COOTBETCTBYIOIIEH pabOTe M MOATOTOBHTE MPOTOKOJ MPOBEICHUS pabOTHI, B
KOTOPBIN 3aHECUTE:

— Ha3BaHHE pabOTHI;

—3aroTOBKH TaOJINII JUIs 3aII0JIHEHUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HAOJIIOICHUI;

— YPaBHEHUS XUMHUYECKHX peakluil MpeBpalleHHi, KOTopble OyAYyT OCYIIECTBIIEHbI MpU
BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (GOPMYIIBI.

LenssmMu npoBeneHust 1a00paTOPHBIX PAOOT SABJIAIOTCS:

- YCTaHOBJICHHE CBSA3€M TEOpUU C NPAKTUKOW B (opMe HKCIEPUMEHTAIHLHOTO
MOJITBEP K /IEHUS TIOJIOKEHUHN TEOPHH;

- o0y4eHHe CTY/IEHTOB YMEHUIO aHAJTU3UPOBATh MTOJyYeHHbIE PE3YIbTaThI;

- KOHTPOJIb CAaMOCTOSTEIbHON PabOTHI CTYIEHTOB 110 OCBOEHMIO KypCa;

- oOyueHue HaBbIKaM NMPo(ecCUOHAIBHON 1eATeIbHOCTH

[enu nabopaTopHOro MpakTUKyMa JOCTUTAIOTCS HAMITy4IMM 00pa3oM B TOM clly4ae, €clid
BBITNIOJTHEHUIO AKCIIEPUMEHTA IIPENLIECTBYET ONPEEIICHHAs MOATOTOBUTENbHASI BHEAYJUTOPHAS
pabota. IloaTromy mpenonaBarenb 00s3aH JOBECTU /0 BCEX CTYAEHTOB IpadHK BBITOJIHEHUS
71a00paTOpHBIX pabOT € TeM, YTOObI OHM MOIJIM 3aHMMAThCS IEJICHANPaBIEHHON JTOMAalIHEeH
noarotoBkoi. [lepen HauanoM oyepeqHOro 3aHSTUS MPENnoAaBaTelb JI0JKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTY/ICHTOB K BBITTOJIHEHHIO JTaOOpaTOPHOI paboThI IMyTeM KOPOTKOTO cobece10BaHUs
U TIPOBEPKHU HAJIMYMSL Y CTYJEHTOB 3arOTOBJIEHHBIX POTOKOJIOB IPOBEACHUS paOOTHI.
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JIaGoparopHasi paboTa BBINOJHSAETCS CTYAEHTOM B COCTaBE T'PYIIbI, MOATPYIIBI HIU
WHIVBUAYAJIbHO. Bce BBIYUCIICHNUA, BKIIIOYAs OLICHKY TOYHOCTU HKCIEPUMEHTA, >KEIATCIBHO
IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipy HEAOCTaTOYHOM KOJIMYECTBE BPEMEHHM UX MOYKHO BBIIIOJIHATH
B 4Yachl CaMOCTOSITEIbHOW paboTbl ¢ 00s3aTelbHBIM IPEACTaBIEHUEM Ppe3yJbTaToOB
IIPENoAaBaTeso Ha MOCIEAYIOIIMNX 3aHATUAX I KOHCYJIbTALUSX.

OdopmiieHre 0TYETOB JOJDKHO MPOBOIUTHCS MOCIE OKOHYAHUS paboThl B 1a0OpaToOpuu.
J1J1s OArOTOBKY K 3alIUTE OTYETA CIIEAYET IPOaHAIN3UPOBATh IKCIIEPUMEHTAIbHBIE PE3YJIbTATHI,
COIIOCTaBUTh UX C U3BECTHBIMH TEOPETUYECKUMU IOJIOKECHUSAMHU MJIM CIPABOYHBIMU JaHHBIMU,
0000IIUTh Pe3ybTaThl MCCIEIOBAHUI B BUJIE BBIBOJOB IO paboTe, MOATOTOBUTH OTBETHI HA
BOIPOCHI, IPUBOJUMBIE B METOAMUYECKUX YKA3aHUAX K BBIITOJIHEHUIO JIAO0OpaTOpHbIX padoT. [locie
3aBEpILEHUS BBHITIOJIHEHUS JIAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3aIUTA.

B ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM U JMLAMH C OFPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYIbTAIUH) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BAaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OOyJaromUMCs HMHBAJIHIOM WM JIAIOM C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbS.

Metoanka Hanucanus pedeparoB. Hanmcanue pedepara siBisercs ogHod u3 dopm
00y4YeHHMsI CTYJICHTOB, HAlpaBJIEHHONW HA OPraHU3aLMIO0 U MOBBILICHUE YPOBHS CAaMOCTOSITEIbHON
paboThl CTYACHTOB; OJAHOH W3 (OpPM HAy4HOW PabOTHI CTYJCHTOB, LEIBIO KOTOPOH SBISETCS
paclIupeHyre HayqYHOoro Kpyro3opa CTyJ€HTOB, 03HAKOMJIEHUE C METOI0JIOTHEH HAYYHOI'O IIOUCKA.

OcHOBHBIE 337a4M CTyJACHTAa NpU HamucaHUM pedepara: ¢ MaKCHUMAIbHOH IOJHOTOM
UCIOJIb30BaTh JIMTEPATYpy MO BHIOPAHHOH TeMe (KaK PeKOMEHAYEMYIO, TaK U CaMOCTOSTEJIBHO
noJ00paHHYI0) Al NPaBWIBHOTO TOHMMAHHWS AaBTOPCKOW MO3HMIMHU; BEpHO (0€3 HCKaKeHUs
CMBICJIa) IepeIaTh ABTOPCKYIO MO3UIUIO B CBOEH paboTe; YACHUTD JUIsl Ce0s1 U M30KUTh IPUUUHbI
CBOETO coryiacusi (Hecorjacusi) ¢ TEM WM MHBIM aBTOPOM I10 JJaHHOH npoOieme.

Cmpyxkmypa pepepama

1. TuTynbHBIA TUCT

2. OrnaBneHue

OrnasieHue - 370 I1aH pedepaTa, B KOTOPOM KaXJAOMY pa3/iey J0JKEH COOTBETCTBOBATh
HOMEp CTPaHUIIbl, HA KOTOPOM OH HAaXOJUTCS.

3. Tekct pedepara.

OH nenuTcst Ha TpU YaCTU: BBEIEHUE, OCHOBHASI YacTh U 3aKJII0YCHHUE.

a) Beenenue - pazien pedepara, MOCBAIMICHHBIA TOCTAHOBKE MPOOJIEMBI, KOTOpas OyaeT
paccMaTpUBaThCS 1 0OOCHOBAHUIO BEIOOpA TEMBI.

6) OcHoBHasi 4acTh - 3TO 3BEHO PabOThI, B KOTOPOM MOCIEA0BATEIbHO PacKpbIBAETCS
BbIOpaHHas Tema. OCHOBHAs 4acTb MOXeET ObITh MpPEJCTAaBICHA KaK IEbHBIM TEKCTOM, TaK U
pazgeneHa Ha ThaBbl. [lpm  HeoOXoauMocTHM TeKCT pedepara MOXKET JOMOJHATHCS
WITIOCTpALMsIMHU, TaOJIMIaMH, TpaprKaMH, HO UMH HE cIelyeT "Meperpyxarth" TeKCT.

B) 3aK/IIOueHUeE - JaHHBIN pa3zen pedepara JoKeH ObITh MPECTABIIEH B BU/IE BHIBOJIOB,
KOTOpPbIE TOTOBSITCSI HA OCHOBE MOATOTOBJIEHHOTO TEKCTa. BBIBOJBI TOKHBI OBITh KPATKUMH U
yeTKUMH. TaKkke B 3aKITF0YCHHE MOKHO 0003HAUUTD MPOOJIEMBI, KOTOpPhIE "BRICBETUIINCE" B X0/1€
paboThl Haj pedepaTom, HO He ObUIH PACKPBITHI B paboTe.

4. Ciicok UCTOYHHUKOB U JIUTEPATYphl. B 1aHHOM cIiMCKe Ha3bIBAIOTCS KaK T€ HCTOUYHUKH,
Ha KOTOpBIE CChUIAETCS CTYJEHT IpPU MOATrOTOBKE pedepara, Tak W BCe MHBIEC, U3yYCHHBIE UM B
CBSI3W C €ro MOArOTOBKOW. B pabore MOMKHO OBITH HCIONB30BAHO HE MEHEE S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBIONHEHHAs C MCIOJb30BAHUEM MaTepHajia, COJACpXKAalerocs B OAHOM
HAyYHOM HCTOYHHUKE, SIBJISIETCS SIBHBIM IJIarMatoM W He npuHumaercsa. Odopmienue Crucka
UCTOYHHUKOB U JIUTEPATyphl JOJDKHO COOTBETCTBOBAaTh TpeOOBaHUAM OuOIMOrpaduueckux
ctanaapToB. O0beM U TEXHUYECKUE TPeOOBaHNUS, IPEIbIBISIEMbIE K BBIMOIHEHUIO pedepara.
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[Ipe3eHTauu Ha 3aJJaHHYIO TEMY BBIMIOJTHSIOTCS B porpamMme Power Point. Ona nomkna
COCTOATh MHHUMYM H3 6 CIal0B M COJIepKaTh OCHOBHBIC OMpeaeiacHus, (HaKTHISCKUN
WJUTIOCTPUPOBAHHBINA MaTepHall, BHIBOJbI U CIIUCOK UCTIOIb30BAHHBIX UICTOYHUKOB.

JlokJaz, COnpoBOXKAAOLINNA MPE3EHTALNH, JOJIKEH 3aHUMATh 5-7 MUHYT.

N noxknax, W mnpe3eHTAlMU NPEeIBapUTENIbHO MPUCHUIAIOTCS MPEnofaBaTeNio 1o
3JIEKTPOHHOM MOYTE Ha POBEPKY.

MeToauka MOArOTOBKH K KOHTPOJBbHBIM padoTaM M HANMCAHUS KOHTPOJbHBIX
pador. Ilpu moaroroBke K KOHTPOJBHON pabOTe€ M HUTOTOBOMY TECTUPOBAHHMIO HEOOXOAUMO
BHMMATEJILHO MTPOYUTATh COCTaBICHHBIC paHEe KOHCIEKTHI JeKIHil. CBEpUTH CITUCOK BOIIPOCOB C
umeronieiicss nndopmanueit. Henocraronryro nndopmannio HE0OXOIUMO HAlTH B yueOHUKAX
(y4eOHBIX TOCOOMSIX) WIIM B APYTUX HCTOYHUKAX MH(POPMAIUH.

KonTponbHas pabota mpoBoIUTCS B TUCbMEHHOMN (opMe.

KoHTponbHbIe padOThl OOBIYHO COJEpPKAT HECKOJIHKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuaHtoB. CtTyneHT nuO0 cam BbBIOMpAaeT OAMH U3 MPEIJIOKEHHBIX BAapUAHTOB, JHOO
MPEMNo/IaBaTelib 3aKPEIUISIET 32 KaXKIbIM CTYJCHTOM OIpPEACIICHHbIA BAPUAHT.

MeTtoauyeckue peKoMeHAANHU /sl IPoBeAeHus Ik3ameHna. CTyaeHThl 00s3aHbI CIATh
9K3aMEH B COOTBETCTBHUU C PACHUCAHHEM W Yy4YeOHBIM IUIAHOM. DK3aMEH M0 JUCIUIUINHE
npecieayeT Ledb OLUEHUTh paboTy CTYyIEHTa 3a KypC, MOJYYEHHE TECOPETHUYECKUX 3HAHUHM, WX
MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBINUICHUS, MPUOOpPETEHHE HABBIKOB CaMOCTOSTEIbHOU
paboThl, yMEHHE IPUMEHATD MOJIyY€HHBIC 3HAHUS [Tl PEIICHUS TPAKTHYECKHUX 3a/1au.

dopMa TPOBEACHHUS 3K3aMEHA: YCTHO WJIM NUCHhMEHHO YCTAHABJIMBACTCS PEIICHUEM
kadenpsl. Pe3ynbraT ciaum K3aMeHa 3aHOCUTHCA MIPernojaBaTesieM B U 3a4€THYIO KHUXKKY.

7 MaTepHaJbHO-TEXHHYECKOE 00ecrieyeH e 1Mo JHCHUTINHE (MOTYJIH0)

HanmeHoBaHHE CrICIIHATBHBIX OCHAIIEHHOCTD CIICIUATBHBIX TIOMEIeHUH | [lepeueHb TMIEH3HOHHOTO
TIOMEIEHUN IIPOrPaMMHOTO
obecreueHus
VYuebHbie ayIUTOPHU st | Meb6ens: yueOHast Mebenb Microsoft Windows
MPOBEJICHUS 3aHATHI JIEKIIMOHHOTO | TeXHUUECKHe CPeCcTBA O0yUECHHUS: Microsoft Office
THIA 9KpaH, IPOEKTOP, KOMITHIOTED Professional Plus
(ayn. 126¢, r. Kpachomap, yu. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU Juist | Mebens: yueOHast Mebeb Microsoft Windows
TPYNIIOBBIX M WHAWBUAYAIRHBIX | TeXxHWYeckue cpeicTBa OOyUeHHUS: COMSOL Multiphysics

KOHCYJIbTALHH, TEKYIIEro KOHTPOJIS | 9KPaH, IPOEKTOP, KOMIBIOTED
U IPOMEXXYTOYHOH aTTeCTalUy
(ayn.328c, 101a, r. Kpacunonap, yi.
CraBpomnoibckas, 149)

VueGHbie ayJAUTOPUH st | Me6enb: yueGHast meGenb Microsoft Office
npoBeieHust 1abopatopHbix paboT. | TexHuuecKkue CpencTa 00yIeHNUS: Professional Plus
Vuebnas nmaboparopus  BJK]] | 9kpaH, NpoeKkTop, KOMIbIOTEP

(ayx.328c, 105a r. Kpacromap, yn. | Obopynosanne  Jlaboparopun  328c:
Crasponobekas, 149) BBITSDKHASI CHCTEMa BEHTUIISLIMHI, MEJIOBOU

JOCKOH, cpeacTBaMu MOXKapHOU
0e30IacHOCTH W OKa3aHHWs  IIePBOH
MEIMLUHCKON MOMOIIY, JOCKOH-3KpaHOM

YHUBEpPCAJILHOM, KOPOTKO(OKYCHBIM
HMHTEPAKTUBHBIM TIPOEKTOPOM,
HOYTOyKamMu u HEOO0X0TUMBIM

1a60paTOPHBIM 000pYyTOBAaHHEM:
JlaGoparopusiii  ctenn «MccnenoBanue
C1I0Cc000B 3aIIUTHI OT TPONU3BOICTBEHHOTO
myma» BIK/L;

Crenp-tpenaxkep "CpenacTBa TYIICHHS.
Ornerymutenu" CT-CTO-1;
Crena-tpenaxep "IIporusorassl" CT-II-
1; CreH-niaaHner «CpencrtBa
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WHAMBUAYyaIbHOHM 3ammtey CII-CU3-1;
KoMIutekT meMOHCTpaIlMOHHBIX MOCOOMit
«be3omacHOCTE  KHU3HEAESTEIBHOCTH B
YCIIOBHSAX IPOU3BOACTBAY;

AHeMOMETp «TKA-TIIKM-50»;
KamubpaTtop akyctmuecknit «3ammuTa-Ky;
BubpoxanubpaTtop «ATO1my;
AHanmuzaTop  IIymMa M BHOpauuu
ACCUCTEHT Momudukanus
«Accucrent Sy llymomep;

AHanmuzaTop  IIymMa M BHOpaumuu
ACCUCTEHT Momudukanus
«Accuctent V3RT»; Ananuzarop myma u
Bubpannn ACCUCTEHT Monndukanus
«Accucrear TOTAL» Bcee onmmm
(Illymomep, aHamm3aTop CHEKTpa 3BYK,
nH(pPa3ByK, YIbBTPa3ByK, BHOpPOMETp
TPEXKOOPIUHATHBIN OTHOBPEMEHHO);
AHanuzatop neuid «KATMACY;
Acnuparop 1y-42 ucm.l;
I'azoananu3zarop NIEPEHOCHOI,
BOCBMUKaHaIbHBIN ['eoman-111.

Oo6opynosanue Jlabopatopuu 105a:

Kommiext yueOHOI Mebemnu u
CIICIAATH3UPOBAHHOM, JIOCKa-3KpaH
YHUBEpCAJbHAs,  CIEHHATU3UPOBAHHBIE

CTeHIBI M  CpeACTBA  H3MEpPEHHIL:
H3MEpUTENNb IapaMeTpoB MHUKPOKIMMaTa
«METEOCKOII-M», paaromMeTp
TETIJIOBOTO N3ITy4eHHS «K-meTp»,
anemomeTp «TKA-IIKM-50», tepmomerp
nH}ppakpacusnii Testo 835-T1

Jlrokemerp «TKA-JIrokey, mrokcMerp -
nyinbemerp — spkomep «TKA-TIKM-09y,
nyiascMeTp-mokeMerp  «TKA-ITKM-08»,
aHaJIu3aTop uryma u BUOpamu
ACCHUCTEHT (Monudukamnus
«Accucrent S» Illymomep, anammuzatop
CIeKTpa B 3BYKOBOM  JMama3oHe),
aHaJIu3aTop uryma u BUOpauu
ACCUCTEHT (Monmudukanms
«ACCHCTEHT V3RT» Bubpomerp,
aHAINM3aTOP CIIEKTPa TPEXKOOPANHATHBIH
(OmHOBpEeMEHHO  TIO  TPEeM  OCsM),
aHaIM3aToOP ryma u BUOpaLu
ACCHUCTEHT (Monudukanus
«Accuctenr TOTAL» Bcee  omnmum
(Illymomep, aHamM3aToOp CIEKTpPa 3BYK,
nHOPa3ByK,  yIBTPa3ByK, BHOpOMETpP
TPEXKOOPIMHATHBIN OJTHOBPEMEHHO),
KamuOparop akyctudeckuid «3ammuTa-Ky,
BubOpokanmmuoparop «AT01my, u3mepurennb
HaNpPSKEHHOCTU 3IEeKTPOCTATUYECKOTO
nonst «CT-01», u3Mepurens MIOTHOCTH
MIOTOKA 3HEPTUH 3JIEKTPOMArHUTHOTO MO
«[13-33M», wu3MepuTenb  HapaMeTPOB
9NEKTPUUYECKOTO0 U MAarHUTHOrO ToJei
TPEXKOMIIOHEHTHBII BE-metp
(Mmomupukanmun  AT-004 u 50 Tm),
HM3MEPHUTENb MIIOTHOCTH TOTOKA 3HEPTHUH 1
9IEKTPOMArHUTHBIX MOJEH B IIHPOKOM
paguodacToTHOM  jauamazoHe  I13-41,
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vumurecnamerp II1-15V, muanuzatop
meun - «ATMAC», acrmparop [1Y-40
ucn.l,  razoaHanMzaTop — IEPEHOCHOM,
BOCBMHKAHAJbHEIN T'eonan-111,
TIOUCKOBBIN J03UMETP-PaTHOMETP
MKC/CPIT-08 A s WHIWBUAYAIEHBIN
nosumerp JKC —AT3509C, tunoBoit
KOMIUIEKT  ydeOHOro  oOopymoBaHUs
«JnexkTpobe3onacHoCT, B CHCTeMax
anekrpocHabxkenus 10 1000 By BXK/I-06/2,
THITOBOM KOMILIEKT yueGHOTO
00opyI0oBaHUs «INEKTPOOC30MACHOCTh B
KHJIBIX U OPUCHBIX moMereHusix» b/ —
08, mabopaTopHBIf CTeHI «3ammuTa OT
ynbrpaduoneroBoro m3myueHms» (BX/I-
10), maGopaTopHbIii CcTeHJ «3amuTa OT
JIa3epHOTO H3ITYICHUS (BKJI-11),
nmabopatopublii  creHn  «lccnenoBanne
CIoco0OB  3aliUThl  OT  TEIUIOBOTO
mnydeHus»  BXJ[-14, maboparopHsIit
crenn «VccnenoBaHue croco0OB 3alUTHI
OT TPOM3BOJICTBEHHOU BUOpamun» B[ —
15, naboparopusrii ctenn «VMccnenoBanue
CIIOCOOOB 3aIIUTHI OT IPOU3BOJICTBEHHOTO
myma» BXJI — 16, crena-tpeHaxep
"Cpenctsa tymenus. Orgerymmurenu” CT-
CTO-1, TpeHaXepHbII KOMIUIEKC IO
MIPUMEHEHHIO MIEPBUYHBIX CpeACTB
noxaporymenus JIuTII-2, kommuekc —
TPEHaXXep  II0  OKa3aHWI0  IEPBOH
JoBpayeOHO momoIiu «IATeK» (B coCTaBe
AHAaTOMUYECKUI JHUCTIIEH, MYJISTK,
KOMIIBIOTEp); poboT-TpeHaxep «lomra-
06»; anteukn «l'amo» (HabOPHI M3AETHHA
TPaBMaTOJIOrMYECKUI nepBon
MEIULIMHCKOH  MOMOIIHN); KOMILIEKT
akatoB «[lepBast moMomub», HOYTOYKH —
16 it

VYuebuble ayJUTOPHA JUISt
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. Kpacnomap, yi.
CraBpomnoibckas, 149)

Meobenb: yuebHas mebenb
TexHUYEeCKUE CpecTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jnga  caMmocTosiTenbHON

paboThl  OOYyYarOIIUXCS  MPEIYCMOTPEHBI  MOMEIIEHUS,
YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecrieyeHrneM JOCTya B JJIEKTPOHHYIO
“H()OPMaAIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCHUTETA.

HaunmeHoBaHue TOMENIEHUH 11
CaMOCTOSATENFHON pabOTHI
00y4Jarmuxcs

OcCHaIIEHHOCTh ITOMEIIEHUH IS
CaMOCTOSTENTFHON pabOTHI 00YJaOITIXCS

IlepeueHb JUIEH3MOHHOTO
MIPOrpaMMHOTO
obecrieueHus

TTomemnieHue it caMOCTOSATEIILHOMN
paboThl 00yUaronIUXCcs (YUTATBHBIH
3an HayuyHoli OnbmmoTexn)

Meobeb: yuebHas mebenb

KoMmrutekT crienuain3upoBaHHOW MeOeru:
KOMIBIOTEPHBIEC CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA C
MOJNKIIOYEHUEM K HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHOHN cetn «/HTEepHET» U
JIOCTYIIOM B JJIEKTPOHHYIO
nH}OopManMoOHHO-00pa30BaTENBHYIO Cpety
o0pa3oBaTeNbHONM  OpraHu3aliu, BeO-
Kamephl, KOMMYHHKAIIHOHHOE
obopymoBaHue, obecreyuBaioniee JOCTYI

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office
Professional Plus
Koncynbsrantllotoc
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K CETH MHTEpHET (MPOBOIHOE COCAMHEHUE
U OeCnpoBOIHOE  COENMHEHHE 110
texuosorun Wi-Fi)

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

ymuna CraBporonbekas, 149

Meobenb: yauebHas Mebenb

KoMmmiiekT crienmanu3upoBaHHON MeOeH:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBanne: KOMOBIOTEPHAS TEXHHUKA C
MOJKIIOYEHHEM K HWH(POPMAIMOHHO-
KOMMYHUKAIIMOHHON ceTu «VHTepHET» U
JOCTYIIOM B JNEKTPOHHYIO
nH}pOpMaMOHHO-00pa30BaTENBHYIO Cpeay
oOpa3oBaTeNbHOW  OpraHu3anyu, BeO-
KaMmephl, KOMMYHHUKAIIMOHHOE
o0opyJ0BaHUE, 00CCICUYHBAIOIICE TOCTYII
K CeTH MHTEpHET (IPOBOJHOE COCAMHEHHUE
u  OecrmpoBOAHOE  COCMUHEHHE  TI0
texuosorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
Crienamu3upoBaHHOE
MpoTpaMMHOE OOecIieueHue

cepun «9OKOJIOT» (YIIP3A

«9KOJIODy, [1/1B-
OKOJIOT,
NMHBEHTAPU3ALINA,
MATUCTPAJIb-T'OPOJ,
ATII-OKOJIOT, HIC-
OKOJIOT)

Fenix Server Academy
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