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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-2 Crioco6HOCTh y4acTBOBATh B MPOEKTUPOBAHUH BOJONIOATOTOBUTENBHBIX U

BOJIOOYMCTUTENIbHBIX YCTAHOBOK M CUCTEM C MCIIOJIb30BAaHUEM CEPUITHOIO 000pyA0BaHuUs
NJI-1 BeiOupaet coBpeMEeHHbIE TEXHOJIOTUH MOATOTOBKHU BOJIbI U TOILTMBA JJIsI
UCIIOJIb30BaHUs B SHEPIreTUUECKUX YCTaHOBKAaX

N BKJIFOYACT.
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: CmemmanHas Gopma
1. 3amuTa pacuerHoro 3aganus no nporpamme ROSA (KomnokBuym)

®dopma peanmszanuu: Y cTHas popma
1. KonnoxkBuym. MeMOpanHas ferazanus. DIeKTpoaualin3 U DIeKTPOACHOHNU3ALIHS
(KomnokBuym)
2. KomnokBuyMm. Ynwstpadunsrpanus (Komioksuym)
3. OcHOBHBIE NPEICTaBIEHUSI O MEMOPAHHBIX TEXHOJIOTUAX B BOJONOATr0TOBKE. OOpaTHBIIM
ocMoc u HaHoumibTparus (Kommoksiym)

BPC aucuuniavHbl

2 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM-

Pa3,[[e)'[ AUCHUITIIMHBI KM: 1 2 3 4

Cpok KM: 8 12 14 16

OCHOBHEIC MMpEaACTAaBJICHUA O MCM6paHHBIX TEXHOJOTHUAX B
BOIOIIOATOTOBKE, OUUCTKE CTOKOB, CXEMaX C ITIOBTOPHBIM
HCIIOJIB30BaHHUEM BOJBI B TCXHOJIOTHYCCKOM ITHUKIJIC

OCHOBHBIE TIPEJICTABIICHUS] O MEMOPAHHBIX TEXHOJOTHUSX B
BOJOMOATIOTOBKE, OYUCTKE CTOKOB, CXEMax C IIOBTOPHBIM + + + +
HCIIOJIB30BAHUEM BOJbI B TEXHOJIOTUUYECKOM IIUKIIE

OOpatHbIif 0ocMOC ¥ HAaHO(DWIIBTPALUS: 3AKOHOMEPHOCTH,
BO3MOXXHOCTH M OTpaHUYEHUS, XapaKTePUCTUKH MEMOpPaH 1
MeMOpPaHHBIX 3JIEMEHTOB, IPUHIUITBI KOHCTPYUPOBAHUS YCTAHOBOK

OO6paTHBIif 0cMOC M HAHOQUIBTPALUS: 3aKOHOMEPHOCTH,
BO3MOXXHOCTH U OTPaHUYEHUS, XapaKTePUCTUKH MEMOpaH 1 + + + +
MeMOpaHHBIX 3JIEMEHTOB, IPUHIIUIIBI KOHCTPYHPOBAHMSI YCTAHOBOK

VYnbTpa- 1 MUKpO(UIBTpaLIMs: 3aKOHOMEPHOCTH, BO3MOKHOCTH U
OTpaHHYEHUS, XapaKTEPUCTUKU MEMOpaH U MeMOpaHHBIX
JJIEMEHTOB, IIPUHLIUIIBI KOHCTPYUPOBAHUsSL YCTAHOBOK




VipTpa- 1 MUKpOGHIBTpALUs: 3aKOHOMEPHOCTH, BOSMOYKHOCTH H
OTpaHUYEHUS], XapaKTEPUCTHKU MEMOpaH U MeMOpaHHBIX
9JIEMEHTOB, IPUHIUIIBI KOHCTPYWPOBAHHS YCTAHOBOK

WuTerpupoBaHHbIe MEMOpPAaHHBIC TEXHOJIOTUU M UX COUETAHUS C
MOHHBIM OOMEHOM

WuTerpupoBaHHbIe MEMOpPAaHHBIC TEXHOJIOTUU M UX COUETAHUS C
HMOHHBIM OOMEHOM

Ocazikoo0pazoBaHKe B PYJIOHHBIX MEMOPaHHBIX JIEMEHTaX
croco0bl OOPHOBI C HUM

Ocaiko00pazoBaHKe B PYJIOHHBIX MEMOPaHHBIX JIEMEHTaX
croco0bl 6OPHOBI C HUM

DneKTpoMeMOpaHHBIE MPOIIECCHl U MEMOpaHHasI JeTa3aus

DneKkTpoMeMOpaHHbIe MPOLIeCChl U MEMOpaHHasi Jerazaius

TexHoMOrMYeCKne pacyeThl, MOJCIMPOBAHNUE U IPOCKTUPOBAHKE
MEMOpaHHBIX YCTAHOBOK C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
pacueTHbIX nporpamm (Ha npumepe ROSA)

TexHonornueckue pacyeTsl, MOJECIMPOBAHUE U IPOCKTUPOBAHUE
MEeMOpPAaHHBIX YCTAHOBOK C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
pacueTHbIX nporpamM (Ha npumepe ROSA)

Bec KM:

50

20

25

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE

[1K-2 N-1nk-2 Bri6upaer | 3Hath: OcCHOBHBIE TIPE/ICTABICHUSI O MEMOPAHHBIX TEXHOJIOTHSAX B
COBPEMEHHBIE TEXHOJIOTUH | 00JIACTH PALlMOHATIBHOIO BojonoAroroske. O6parHblil ocMoc U HaHopuIbTpaus (Kosmoksuym)
MOJITOTOBKU BOJIbI U | npuMeHeHus TpaauuuoHHbix | KomnokBuym. Yinbrpadunstpanus (KookBuym)
TOIJINBA s | 1 MeMOpaHHbIX TexHosoruil | KomnokBuym. MemOpanHas aerazanus. DJIeKTpoIuanus3 U
HCIIOJIb30BaHUs B | OYUCTKH BOJIbI, & TAKKE Onexrpoaenonuzanus (Koimoksuym)
SHEPreTUYEeCKUX OrpaHUYEHUS UM IIpUcyle | 3amuTa pacyeTHoro 3ananus no nporpamme ROSA (KosmiokBuym)
yCTaHOBKax TEPMHUHOJIOTHIO B 0071aCcTH

MEMOpPaHHOTO Pa3JIeNICHHUS;
OCHOBHBIE TUITBI MEMOPaH U
MeMOpaHHBIX 3JIEMEHTOB U
nx 0azoBble CBOMCTBA
OCHOBHBIE ITPUHLIUIIBI
peanu3aim
UHTETPUPOBAHHBIX
MeMOpPaHHBIX TEXHOJIOTHMA
JUIs 3a71a4 BOJIOIIOITOTOBKH
Y OYHCTKH CTOYHBIX BOJI
OCHOBHBIE ITOKa3aTely,
XapaKTePU3YIOIINE KaueCTBO
BOJIbI U X U3MEHEHHUE 110
CTyIeHsIM 00pabOTKH Ha
yCTaHOBKax
BOJIOTIOATOTOBKU M OYHCTKH
CTOYHBIX BOJ{

YMers:




MPOBOJIUTH OLEHOYHbBIC U
KOMIUIEKCHbBIE
TEXHOJIOTMYECKHUE PACUETHI
MIPOLIECCOB OOPATHOTO
0CMOCa C UCII0JIb30BAHUEM
nporpammbl ROSA
BBIOMPATh SIKOHOMUYECKH
3 PeKTUBHYIO CXEMY C
HCII0JIb30BAHUEM
HMHTETPUPOBAHHBIX
MeMOpaHHBIX TEXHOJIOTHI
JUIS 3a]1a4 BOJOTIOATOTOBKH
B SHEPIeTHKE B KOHKPETHBIX
YCIOBUSIX KCILTyaTaluu
BBIOMPATH ONTUMANIBHYIO
ApPXUTEKTYPY
00paTHOOCMOTHUYECKON
YCTaHOBKH U TUII
MEMOpaHHBIX JIEMEHTOB B
3aBUCUMOCTH OT KayecTBa
HMCXOJTHOM BOJBI U
TpeOoBaHU K
IIPOU3BOIUTEILHOCTH
000pyJIOBaHUS U KaYECTBY
nepmeara

aHaAJIM3UPOBATh CBOWCTBA
MeMOpaH U MeMOpaHHBIX
3JIEMEHTOB, a TAKXKe
METOJIOB X PUMEHEHUS,
MIPOBOJUTH BHIOOP
ONTUMAIBHOTO PEIICHUS
MyTEM CpaBHEHUS
XapaKTEPUCTHK B




3aBUCUMOCTH OT YCJIOBHI
IIOCTABJICHHOM 3a/1a4u




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KosutokBuym. YabTpaduiasTpanus

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym

Bec konTpoabHoro meponpusitusi B BPC: 50

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MePONPpUATHA: B ayautopun mpoBOAUTCS KOJUIOKBHYM

Kpartkoe cogep:xxanue 3aganus:
Kakwue 3arpsisHeHUs yIAISIFOTCS U3 BOJBI B mpoiiecce yabTpaduibrpanmn?

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHEIC
TIPUHITUTIBI
peanu3anuu
WHTETPUPOBAHHBIX
MeMOpaHHBIX
TEXHOIOTHH IJId 3a1a4
BOJIOIIOATOTOBKH 51
OYHCTKH CTOYHEIX BOJI

1.Kakue 3arps3HeHus yiaiasioTcs U3 BOAbI B IIpOLECcCe
yapTpaduiIbTpanun’?

2.Kakue oCHOBHBIE [TOKA3aTeNIN XapaKTepU3yIOT CBOWCTBA
HOJIYIIPOHHUIIAEMBIX MEMOpaH?

3.ITo kakomMy U3 TIOKa3arTenel yCTaHOBKA yabTpadUIbTpauu
BBIBOJMTCS Ha IPOMBIBKY OOpaTHBIM TOKOM B 00IIEM

ciyyae?

4.KakoBa MoJeKyJIsIpHas Macca BEUIECTB, YAAIAEMbIX U3 BOJbI
yIbTpapUIbTPAITMOHHBIMI MeMOpaHaMu?

5.KakoBa MoneKyssipHas Macca BEILIECTB, yIaIsEMbIX U3 BOJbI
yIbTpadUIBTPAIIMOHHBIMA MEMOpPaHaMH B 3a/1a4ax BOJOMOATOTOBKH?
6.B xakux TexHOIOrusAX MEeMOPaHHOTO pa3zeieHHs, IPUMEHIEMbIX Ha
BIIY otcyTcTByeT cTannapTH3anus TUIIOPa3MEPOB MEMOPAHHBIX
DJIEMEHTOB?

7.Kakue u3 MeMOpaHHBIX TEXHOJIOTUH TPEOYIOT 00s13aTEILHOTO
IPOBE/ICHUS MUIOTHBIX UCIIBITAHUMN C 11E€JIbI0 BBIOOPA ONITUMAILHOTO
pelieHus 1Jid 3a/1a4 BOJONOATOTOBKH?

8.B ueM pazHuIa Mex1y MUKpO- U yabTpaduibTpanuei?

9.13 xakux MaTepuanoB u3roTaBauBaroTcst MO- u Y ®-meMOpanb1?
10.13 xakux matepuanoB nsrorasiubaiotrca M®- u Y O-memOpanbI?
11.0cHoBHbIe 06snacTu npuMeHeHuss MO u YO

12.ITo kakoMy ME€XaHNU3MYy IIPOUCXOAUT OUNCTKA KHUIKOU CPEJIbl B
MO u YO?

13.Kakue pexxumsl GuiIbTpoBaHUs NpUMeHstoTcs B MO u YO?
[Touemy?

14.Kakas ¢usnueckas MoeIb Hanbosee OJIM3KO COOTBETCTBYET
cTpykType Y d-mMeMOpan?

15.MOHO 711 CHU3UTbH COZIEP>KAHUE PACTBOPEHHOM OPTaHUKH B BOJE,
ucnoinbiys Y d-meMOpanbI?

16.IIpousBoauTenbHOCTh Kakoi Y @-MeMOpaHbl Oy/IeT BBILIE:
uMeroLIei OONbIINI TaMeTp Mop UM MEHbIINI?

17.Ilepeuncnuts o0nactu npuMeHeHus Y@ B BOJOMOATOTOBKE U
OUYHCTKE CTOKOB.

18.IlepeuncnnTe OCHOBHBIE TUIIEI Y @ 371IEMEHTOB, IPUMEHSIEMBIE B
MPOMBIIIJIEHHOCTH.

19.JlocTOMHCTBA M HENOCTATKU KEpaMUUYECKUX Y D 3JIEMEHTOB.

20.B yem 0co0E€HHOCTbH CTpOeHUsI acUMMeTpuYHON Y D-MeMOpaHbI?




21.B yeM pa3zHuIlla MKy OJJHOKAHAIBHBIM U MHOTOKaHAJIbHBIM
MOJIBIM BOJIOKHOM?

22 .Kakue BapuanTbl Y@ paznuyaror 1o crnoco0y CO3/JIaHus mepernaja
JlaBlieHUs Ha MeMOpaHe?

23.Kakue BapuaHThl peasin3aiuu Y O U3BECTHBI 110 HAIIPABJICHUIO
(bUIbTPOBAHMS I TOJIOBOJIOKOHHBIX MEMOpaH?

24.Bo3MOKEH JI1 KOPPEKTHBIN TEXHOJIOTHYeCKU pacuer YD 6e3
MIPOBEICHUS MWIOTHBIX UcTibITaHuM? [louemy?

25.J10CTOMHCTBA U HEOCTATKU (PMIIBTPOBAHUS «HU3HYTPU-HAPYIKY»
JUISI TIOJIOBOJIOKOHHBIX 3JIEMEHTOB.

26.J10CTOMHCTBA U HEOCTATKU (PMIIBTPOBAHUS «CHAPYKU-BOBHYTPB)»
JUISI TIOJIOBOJIOKOHHBIX 3JIEMEHTOB.

27.11pu peasiM3auy Kakoro U3 BApUaHTOB (DUILTPOBAHUS
(HarmopHOTO WK «Oe3HaopHOro») hopMupyercs Harnbosee MIOTHBIN
cioit ocaaka B YO? [Touemy?

28.4Uto0 Takoe TpaHCcMeMOpaHHOE aBieHue B Y O?

29.IlepeynciuTh OCHOBHBIE TEXHOJOTUYECKUE OIEpaluu IpH
WCIIOJIb30BaHNH YCTAHOBOK C IOJIOBOJIOKOHHBIMU Y D-3]IEMEHTaMU,
paboTaroMMU B HaIIPaBJICHUU «U3HYTPU-HAPYKY»
30.IlepeunciuTh OCHOBHBIE TEXHOJIOTUYECKUE ONIEPALIMH TIPU
HCIIOJIb30BAaHUH YCTAHOBOK C IOJIOBOJIOKOHHBIMU Y D-3]IEMEHTaMH,
paboTaronMMH B HAIIPABJICHUU «CHAPYKU-BOBHYTPH.
31.Teopernueckuii v MpakTHUYECKU BU «mmiibl TMJ]».

32.Kak BiausieT pexXuM peUUpKYISIUUU Ha BUJ «1iiibl TMJI»?
33.JlocTOMHCTBA ¥ HEIOCTATKH BEPTUKAIBLHOTO U TOPU30HTAIBHOIO
pacrnonoxenus Y O-moaysen.

34.Bo3morkHa s 3ameHa Y @-Moy el 0THOTO U3TOTOBHUTENS Ha
MOJTyJIM aHAJIOTUYHOTO TUIIA IPYTOT0 U3rOTOBUTENS B 001IEM ciydae?
[Touemy?

35.Kaxoii Bua punsrpoBanus peanuzyercs B YD npu UCTIONb30BaHUH
peXUMa peLUpKyIAIun?

36.Jl0CTOMHCTBA ¥ HEIOCTATKH PEXXUMA PEUPKYISIUK B Y D.

37 IlpuHuunuanbHast TEXHOJIOrHYeckas cxema Y @-ycTaHOBKU
38.KakoB ycpeHEHHBIN nana3oH 3Ha4€HU JOITyCTUMOTO
yAEIBHOTO cheMa Jyist Y D?

39.Kakue peareHTs! UCHOab3yt0TCs B Y D?

40.IToueMy nUIOTHBIE UCTIBITAaHUS — 00sA3aTEILHOE TPEOOBAHHE B
ciry4ae nmpumeHeHust Y @?

41.Kakue QuiokynsHTbI HENb3s IPUMEHSTH B CIy4ae UCIOIb30BaHUS
YO? Ilouemy?

42.Kako¥ rmokazaTesb 00IYHO KOHTPOJIUPYIOT B GUIBTPATE MOCTE
YO?

43.Kak npumenenne Y ® Ha cTaauu IPEeIOYMCTKN CKA3bIBAETCS Ha
pabote ycTaHOBOK oOpaTHOro ocmoca? Ilouemy?

44 Kak npumenenne Y@ Ha cTaguu NPEeIOYUCTKH CKa3bIBAETCS Ha
paboTe yCTaHOBOK MPOTUBOTOYHOTO HOHHOTO oOMeHa? [Touemy?
45.Kakoli rmokasaTesb OKa3bIBa€T OCHOBHOE BIIMSHHUE HA
cebectoumocts puibTpara Y D?

46.Yto npezacrasinser co00i TUMTMYHAS TPEATIOATOTOBKA MEpe
yInbTpaduIbTparueit?

47.]1ns uero mpuberaroT K MEXaHHYECKOW OYMCTKE BOBI,
MOaBaeMOM Ha YCTaHOBKY Y D?




48.]151s1 uero Hy>xHa kKoaryysinud nepen Y ®? MoxxHO Jii 0TKa3aThCs
OT KOaryyisiuu

49.C xaKuMu pUCKaMH COMPSKEHO MCIOJIb30BaHUE (IIOKYISIINU
nepen YO?

50.Ha3oBuTe TUIIBI CAMOIIPOMBIBHBIX (PHIIBTPOB, TPUMEHSIEMbIX
nepen YO

51.B yem npuHIMOHATIBLHOE Pa3IMuKUe MEXIY CETUYAThIMU U
JTUCKOBBIMH CaMOTIPOMBIBHBIMHU (PHIIBTPaAMU?

52.M300pa3ute ynpoIieHHYy IPUHITUIHATBHYIO0 cxeMmy Y O-
YCTaHOBKH.

53.M300pa3uTte NPUHITUITHATIBLHYIO TEXHOJOTUUECKYIO cxeMy Y -
YCTaHOBKHU

54.Ilepeunciute OCHOBHbIE BO3MOKHBIE OII€paLIU TIPU
sKcIuryatanuu Y @-yCTaHOBKU

55.KakoBbI OCHOBHBIE PEKOMEH/IAIMH 10 TPOEKTUPOBAHUIO Y D-
YCTaHOBOK JJIS BOJIOTIOJITOTOBKHU?

56.Ilepeunciure OCHOBHBIE SKCIUTyaTallHOHHbIE
napaMeTpbl/oKazareian padoTer Y D.

57.Yto takoe MBP?

58.B uem 3axmouarotes npeumyiiectsa MBP no cpaBHeHuto ¢
TPAAUIIMOHHONW OMOJIOTMYECKOM OYMCTKON CTOKOB?

59.Kakue cToku umeet cMmbici HarpaBisaTe Ha MBP? [louemy?
60.1To kakuM mapaMeTpaM MOXHO Kiaccuduipoats MbBP?
61.ITo xkakuM mapameTpam/moKa3aTesssM/OIIHUsIM MOYKHO CpaBHUBATh
Moxayu it MBP?

YMers: BbIOMpAThH
9KOHOMHUYECKU
3p(EKTUBHYIO CXeMy
c HCIIOJIb30BaHNEM
MHTETPUPOBAHHBIX
MeMOpaHHBIX
TEXHOJIOTUH JUIA 3a51a4
BOJIOIIOATOTOBKH B
SHEpreTUKe B
KOHKPETHBIX
YCIIOBUSX
AKCIUTyaTallH

1. Ucnoan3ys nporpammy ROSA, BbINOJTHUTH TEXHOJTOTHYECKHU I
pacuyeT yCTAaHOBKH 00PaTHOr0 0CMOCAa JJIsl HCXOAHOM BOJBI U3
MOBEPXHOCTHOI0 HCTOYHHUKA ¢ TeMnepaTypoii 200C nocJie
TPaAULMOHHOM NPEANOAroTOBKH, 00ecneYnB 10110 0T00pa He
MeHee 75% (MpoOU3BOAMTEIBLHOCTH YCTAHOBKHU U COCTAB MCXOAHOI
BO/bI 321210TCS1 MHANBUIYAJIbHBIM BAPHAHTOM)

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM O00BEME HIIH BBHITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS

€CJIM 3aJaHNEC NPEUMYIICCTBCHHO BBIIIOJIHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. KosutokBuym. MeMmOpaHHasi Aerazanus. JJIeKTPOAHAJIN3 H
DJIEKTPOAeHOHU3 AU S

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJILHOro MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MEPONIPUATHA: B aynuropun npoBoaUTCs KOJUIOKBUYM

Kpartkoe cogep:xxanue 3ajaHus:
[Tepeuncnute HanboJIee YaCTO BCTpEUAIOIIUECS ra3000pa3Hble BEIIECTBA, PACTBOPEHHbIE B
BoJie. MOKHO JIM yANATh U3 BOJIBI Ta3000pa3Hble MPUMECH MEMOPAaHHBIMU METOIAMH?

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: O00JACTH pPaMOHAIBHOTO 1.JlaTe onpenenenre MeMOpaHHOM Jera3aiui.

OPUMEHEHHUS  TPAaJULMOHHBIX U 2.Kakue MeToibl HCIIOJIb3YIOTCS JUIsl yIaJIEHUS
MEMOpaHHBIX TEXHOJIOTHI OUUCTKU ra3o00pa3HbIX 3arpsi3HEHUN U3 BOJbI?

BOJIbl, a TaKXX€ OrPAaHUYEHUS WM 3.MOXHO JI1 JOOUTBCSI CHUKEHUS COAEPIKaHUS
IpUCYIIHE PacTBOPEHHOTO B BOJIE KUCJIOPOAA, UCHIOJIb3YS

aTMocdepHsblii 1ekapoonuzatop? I[louemy?

4.MO>XHO 1 TOOUTBHCS CHIKCHHS COJICPKAHUS
PacTBOPEHHOI'0 B BOJIE KMCIOPO/a, UCTIONb3Ys
BaKyyMHBIU ekapoonuzarop? [Touemy?

5.B uem cnenuduka MmeMOpaH, IPUMEHAEMBIX JUIS
MeMOpaHHOI1 Jiera3anuu?

6.0cHOBHBIE 00JIACTH TPUMEHEHHS] MEMOpaHHOM
Jierazaimuu

7.Ha3oBuTe JOCTOMHCTBA U HEJOCTATKU MEMOpPAaHHOMN
Jiera3aum.

8. TpeboBaHus K KauecTBY BO3]lyXa, IPUMEHSIEMOI0 B
MeMOpaHHOM Jlera3aiiu npu yaaJleHuu yrileKUCIoro
rasa.

9.I'me 0ObI4HO pacnosaraercs MeMOpaHHasi Jerazalys B
TEXHOJIOTMYECKON cxeme?

10.Kakue cxemHble peleHus IPUMEHSIOT IIPU
pa3MeleH MolyJieit MeMOpaHHOM Jierazanuu?
11.Kax BausieT pacxoj BoAbl 4epe3 MEMOpaHHBIN
KOHTAKTOp Ha 3HaUY€HHE OCTATOYHOI'O COAEPIKaHUS
KOMIIOHEHTA, y1aJIs1eMOro u3 Hee?

12.Kak u3MeHsEeTCs CTENEHb U3BICYEHHUS
HEXeJIaTeJIbHOT 0 T'a3a U3 BOJIbI IIPH MEPEX0Jie OT
OJTHOCTYIIEHYaTON CXeMbl 00pabOTKHU K
MHOT'OCTYIIEHYaTOM?

13.K kakoMy THITYy OTHOCSATCSI MEMOpaHbl, IPUMEHsIEMbIE
B MEMOpaHHOI1 Jierazaruu?

14.IToueMy B MeMOpaHHbBIX KOHTAKTOPaX MPUMEHSIOT
I0JIOBOJIOKOHHBIE MEMOpaHbI?

15.M0oXHO 111 TOOUTHCSI CHIDKEHUS CO/IEpIKaHUS
pPacTBOPEHHOTO B BOJIE KHCIIOPO/A, 0J1aBas B
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«ekapOoOHU3aTOP» WHEPTHBIH ra3z? [louemy?
16.MImeeT 1 cMBICT IPUMEHSTH MEMOPaHHYIO
JIerasaluio B 0OTe4eCTBeHHOM 3HepreTuke? [louemy?
17.Kakue MeTozibl yaaleHus: paCTBOPEHHBIX Ia30B U3
BOJHOM Cpe/Ibl UCIOJIB3YIOTCS B MEMOpPAHHOM
nerazauuu’?

18.MoO>KHO 11 co4YeTaTh BAKYYMUPOBAHHE C MOIaueid
WHEPTHOTO Ta3a B MeMOpaHHBI KOHTAKTOP?

19.MmeeT 11 cMbICT TPUMEHEHUE YTIIEKUCIIOTO ra3a JAJis
yJAJIEHUs] KUCIIOPOJIa M3 BOABI B MEMOpaHHOM
nerazaruu? [louemy?

20.Kakas xapakTepucTuKa HHEPTHOTO rasa,
MIPUMEHSIEMOTr0 B MEMOpaHHOM Jiera3aluu, BIseTcs
KPUTHUYECKH BaXHOH /7151 obecnieueHus TpedyeMoro
pesyibrara?

21.HazoBuTe KOMITaHUIO, 3AHUMAIOIILYIO JTUAUPYIOIINE
MO3UIMHU Ha PhIHKE MEMOPAHHBIX KOHTAKTOPOB.

22.I'ne (B KakuX OTpacisix) MeMOpaHHas Jiera3anus
MoJTy4ymIia mupokoe pacrpocrpanenue? [louemy?
23.CylecTBYIOT JIU pa3andus MEX1y IpUHIUIAMU, Ha
KOTOPBIX OCHOBaHO ()YHKIIMOHUPOBAHUE aTMOC(HEPHBIX
nekapOOHN3aTOPOB M MEMOPAHHBIX KOHTAKTOPOB?

24 Kakoii mapameTp UMeeT KpUTHUYECKH BaKHOE
3HAYEHUE JIJIS MPOU3BOAUTEIHLHOCTH U 3(PPEKTUBHOCTU
aTMoc(epHBIX IeKapOOHNU3aTOPOB U MEMOPaHHBIX
KOHTaKTOpOB?

25.Yr1o npeacTapisoT co00il 3eKTpOMeMOpaHHbIe
nporecchl? Kakue anekrpomeMOpaHHble IPOLECCH
MIPUMEHSIIOTCS B BOJIOTIOJATOTOBKE?

26.Y10 npeacrasisieT codoit snexTpoananus? Yro takoe
0o0paTUMBIH 3JIEKTPOIUAIN3?

27.Y10 npeacTaBisieT cOO0OH MOHCENEKTUBHAs
MeMOpaHna? Kakue oHu ObIBatoT?

28.MoKeT JI1 KaTUOH NPOUTH Yepe3 aHUOHCEIEKTUBHYIO
MeMOpaHy, a aHUOH — Yyepe3 KaTHOHCEIEKTUBHYIO?
29.Yto sBisieTcs LENEBBIM IPOAYKTOM B
anextpoauanuze? [IpoxoauT im oH yepe3 MmemMOpany?
30.06nacTh conecoaepx aHus BOJIbI,
0J1aronpHUATCTBYIOLIAs MPUMEHEHUIO AJIEKTPOINaIn3a
JUIS LieJIeW ONpecHEHus?

31.0061ue TpeboBaHUs K 3JIEKTPOMEMOPAHHOMY
000pyIOBaHHUIO.

32.Kakne mpoueccsl IpOTEKar0T OAHOBPEMEHHO MIPH
ANEKTPOAECUOHU3ALUN?

33.B ueM oTiiune€ 3IEKTPOICHOHN3AIUH OT
JIEKTPOJIMAIN3A: 110 KOHCTPYKIIMU paboyel SYelKH U 1o
o0jacTu mpuMeHeHus?

34.Kakue Tpu «MexaHu3May» paboTaioT B
3JIEKTPOJICUOHNU3ALIAN !

35.Kakyto (hyHKIHIO BBITOIHIET HOHOOOMEHHAs
3arpyska B 3JIEKTPOJEMOHU3AINN?

36.C kakol 1EeJIbI0 3al0JHAIOT HOHUTAMU
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KOHIIEHTpaTHbIe KaMephl B DJI1-momymsax?

37.J1ns Kakux 3aa4 NpUMEHSIETCA CMELIaHHas 3arpy3Ka
HMOHHTOB B JMJIIOATHOM Kamepe, a JUIst KaKuxX —
TpexcionHas?

38.TpeboBanus, MpeIbsABIICMbIE K KAYeCTBY BO/IbI,
HanpasissseMoil Ha DJIN?

39.JlocTonHcTBa u HepocTaTku DI,

40.Kak BiuseT cuiia TOKa Ha JOCTUraeMble MOKa3aTeNln
OUYUCTKH?

41.Kak BiuseT coJiepKaHue yriIeKHCIOro raza Ha
JOCTUTaeMBbIE TOKa3aTeNId OUYUCTKU?

42 «OKBUBAJICHTHAS AJIEKTPOIIPOBOTHOCTHY - YTO 3TO
Takoe?

43.IlepeyncinuTh OCHOBHBIE THUIIBI
ANEKTPOACUOHU3ALMOHHBIX MOAYJIEH (CTIKOB).

44 Mo>Ho nu yTBepkJaaTh, uto DU —
«0e3peareHTHBIN» METO] BOJIOTOATOTOBKHU?

45.. B ueM cOCTOUT pUCK IPUMEHEHHUS
ANEKTPOMEMOPAHHBIX TIPOIIECCOB?

46.Kakas TeXHOIIOTHUS COTpsiKEeHa ¢ 00JIee BHICOKUMU
pUCKaMU TIPH SKCIUTYaTallMU: SJIECKTPOAUATIN3 WIIN
anextpoaenonusanus’? [Houemy?

47 Moxert nu O/I1 xoMneHcupoBaTh U3AEPKKU
KauecTBa 00pabOTKHU Ha MPEALIECTBYIONIEH CTaun?
48.Kaxkas texnonorust (moHHbld 0omeH wiu DJ[1)
obranaet 6osiee BEICOKOW TEXHOIOTHUECKOM
YCTOMYMBOCTHIO M HAJISKHOCTBIO MPHU IKCIUTyaTal[iu Ha
BIIY? [Touemy?

49.Kakast KoMIIaHUs BIIEPBBIE MOJIydniIa
MOHCENEKTUBHbBIE MEMOPAHbI U MPEATIOKUIA
HCII0JIb30BATh IEKTPOANAIN3 B BOJONOIIOTOBKE?
50.Kakast KOMIIaHus 3aHUMAET JTUAUPYIOLIUE TO3ULIUN HA
PBIHKE MOAYJIEH IS SJIEKTPOICUOHU3AIUHN ?

51.B dyeM oTnu4He NEKTPOANATN3A OT OOPATHOTO
ocmoca?

52.B yeM npUHIUIIUAIBHOE OTIIMYHE MEKY HOHHBIM
oomenoM u DJIM 1o mokaszaTesisiM 0CTaTOYHOTO
CoJiep>KaHus TUMUTUPYEMBIX TprMecel B 00eCCONEHHOM
Boze?

3HaTh: OCHOBHBIE IIOKa3aTelH,
XapaKTepU3YIOIIHe KadyeCTBO BOJIBI
U HMX HM3MEHEHHE [0 CTYIEHAM
00paboTKu Ha yCTaHOBKax
BOJIONIOATOTOBKM ¥ OYHMCTKHU
CTOYHBIX BO/

1.ITepeuncnute HanboJee YaCTO BCTpEUYAIOIIUECS
razoo0pa3Hble BEIIeCTBA, PACTBOPEHHBIE B BOJE. MOXKHO
JIM yAJISATh U3 BOJIbI ra3000pa3Hble MPUMECH
MeMOpaHHBIMH METO1aMU?

2.Kakoit u3 MeTo10B JiekapOOoHM3aluu (aTMOC(HEPHBIi
WM BaKyyMHBII) TIO3BOJIIET MUHUMHU3UPOBATH
OCTaTOYHOE CO/IEP KaHUE PACTBOPEHHOI'O YIJIEKUCIIOTO
raza B Boje? [louemy?

3.Kakoe 13 ycTpoiicTB obecrieuut 6osee HU3K0e
OCTaTOYHOE 3HaUY€HUE PACTBOPEHHOI'O B BOJI€ KUCIOPOIa:
BaKyyMHBII IeKapOOHHU3ATOpP MIIM BaKyyMHBIN
neadparop? [louemy?

YMeTh: BBIOUPATH ONTUMAJIBHYIO

1.Ucnoan3ys nporpammy ROSA, BbINOTHUTH
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APXUTEKTYPY TEXHOJIOTUYEeCKHUil pacyeT YCTAHOBKH 00PaTHOIO
00paTHOOCMOTHUYECKOW YCTaHOBKHU 0CMOCA J1JI1 HCXOHOI BOJbI U3 MOBEPXHOCTHOIO

U TUII MEMOpaHHBIX 3JEMEHTOB B HCTOYHMKA ¢ TeMuepaTypoii 200C mocJie
3aBUCUMOCTH oT KauyecTBa TPAAMUMOHHON NMPeINOAr0TOBKHU, 00eCIeYHuB 10J110
UCXOJHON BOABI U TpeOOBaHHM K or0opa He meHee 75% (MPOM3BOAUTEIBLHOCTD
MPOU3BOUTEIHHOCTH YCTAHOBKHU M COCTAB MCXOAHOM BOAbI 32/1a10TCHA
o0opynoBaHus u KAueCTBY HHIMBUAYAJbHBIM BAPHAHTOM)

nepMeara

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIITOIHEHO

KM-3. OcHoBHbI€ NpeACcTABIEHHsS] 0 MEMOPAHHBIX TEXHOJOTHSAX B BOIONOATOTOBKeE.
OOpaTHBIi 0cCMOC 1 HAHOPUIbTPALHUS

®opmbl peanuzanuu: YcrHas Gpopma

Tun KoHTpPOILHOr0 MeponpusaTHs: KomuiokBuym

Bec koHTpoabHOro Meponpustusi B BPC: 5

IIpoueaypa mnpoBeaeHHsi KOHTPOJABLHOrO Mmeponpusatusa: IIpoBeneHne KOUIOKBUyMa B
ayIUTOPUHU

Kparkoe cogep:xanue 3aiaHus:
ITepeuncianTe 1 KPAaTKO 0XapaKTepPU3yiTe OCHOBHBIC TEXHOJIOTHH MEeMOPAHHOIO

pasaeJicHusi, IPpUMEHSAEMbIC IJIA OYUCTKH KUAKHUX CPEI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: TEPMHUHOJIOTHIO B 00JacTH 1.IlepeunciinTe U KPaTKO oXapakTepu3yiiTe
MeMOpaHHOTO pasneineHus; OCHOBHBIE TEXHOJIOTHM MeMOPaHHOIO pa3JeJIeHusl,
OCHOBHbIE THUNBI MeMOpaH U NPUMeEHsieMble ISl OYUCTKHU KMIKHX Cpel.
MEMOpaHHBIX DJJEMEHTOB U UX 2.B ueM cOCTOUT sIBJIEHHE 0CMOCA M YTO TaKoe
0a30BbIE CBOMCTBA o0paTtHBbIii ocMoC?

3.YTo sAiBJsieTCs ABMKYLIEH CUJI0i mpouecca
oOpaTHOro ocmoca?

4.Yem onpenesisieTcsi 3Ha4YEHHE OCMOTHYECKOT0
JAaBJIeHUS] B TEOPHH U HA PaKTHKe?

5.Kakoii MeTo o0ecnieunBaeT 0o1ee rIy0oKyI0
JAE€MHHEPAJH3ANNI0 BOAbI: 00PATHBIH 0CMOC HJIN
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HOHHBbIH 00MeH?

6. M03KHO J11 yI1aJMTh U3 BOJIbI PACTBOPEHHBbIE Ta3bl
MeTO0/0M 00paTHOro ocmMoca?

7.Kakue meMOpaHbI HCNOJIb30BAJINCH B
NPOMBIILIEHHBIX YCTAHOBKAX 00pPaTHOI0 0CcMOCa
nepsoHavyaabHo? Kakue ucnosb3yrorces ceiiyac?
8.0nummuTe CTPYKTYPY TOHKOIJIEHOYHOM
KOMIIO3UTHO# MeMOpPaHbI HA OCHOBE MOJTHAMU/IA.
9.B yeM pa3HuIa pado4YUX NApaMeTPOB aLeTaT-
1EJUTIOJIO3HBIX ¥ TOHKOMJIEHOYHBIX KOMIO3UTHBIX
MeMOpaH HA OCHOBe moJiuamMuaa?

10.Ha3oBHuTE OCHOBHBbIE MMapaMeTPhbI (Bcero —
YyeThipe), BIAUSAIOLINE HA MTOKa3aTeJ Il PadoThl
YCTaHOBOK 00paTHOI0 ocMoca.

11.Ha3oBHuTE OCHOBHBIE Y3JIbl 1 KOMILIEKTYIOIIHE
YCTaHOBOK 00paTHOI0 ocMoca.

12. Kakne KOHCTPYKIIMH MeMOPAHHBIX 3JIEMEHTOB
HCII0JIb30BAJIUCH B TEXHOJIOTHH
00paTHOOCMOTHYECKOr0 pa3aejieHus?

13.Yto npeacrapJisieT co00ii MeMOpaHHBIH MOIYJIb €
PYJIOHHBIMH (CUPAJTHLHOHAMOTAHHBIMH)
3JieMeHTamMu ?

14.B 4yem oT/iM4YHe MeKAY TYIHKOBBIM H
TAHTeHIMAJIbHBIM NPUHIUNAMH OPraHU3ALUT
npouecca puabTpoBanus? Kakoil npuHun
(puabTpoBaHus peajim3yercs B 00paTHOM ocMoce U
HaHO(UIbTPauuu?

15.0T1 4ero 3aBUCSAT MOKA3aTeJIH HAEKHOCTH NMPHU
IKCIUIYATAIMHU YCTAHOBOK 00PaTHOI0 0CMOCA B
NEepBYIO o4epenn?

16.YUTo0 Takoe Ce1eKTHBHOCTH H THAPABINMYECKHI KIIT
MeMOpaHHOro 3jiemenTa? Kak cooTHocaTCH 3TH
N0KAa3aTeJIM ISl 3JIeMeHTa U ycTaHOBKU? OT 4ero
3aBHCHT CeJIEKTHBHOCTH?

17. Kak kaaccudunupyworcs meMOpaHHbIe
3JIeMEeHTBhI?

18.Ha3o0BHuTe OCHOBHBIX NPOU3BOIMUTe €l
MeMOpaHHBIX 3JIEMEHTOB JIs1 00paTHOIr0 0CMOCa,
NpeacTABJEHHbIX HA 0T€4eCTBEHHOM pPbIHKe.

19.B yem oT/IMYHEe MeMOPAHHBIX 3JIEMEHTOB /ISl
BOJIONIPOBOAHOM U COJIOHOBATOM BOAbI?

20.KakuM 3HaYeHHEM «MOJIEKYJISIPHOH OTCEYKU» B
YIJ1€POHBIX eIHHUIIAX MPHHATO XapaKTepnu30BaTh
00paTHBII 0CMOC 1 HAHOPUIBTPALUIO?

21.KakoB TeMIepaTypHbIii ANana3oH padoThl
00paTHOOCMOTHYECKHX 3J1eMeHTOB. [loyemy oH
TaKou?

22.Yt1o Takoe pakTop TEMNepaTypHOi KOppeKuHn?
23.Ha3oBuTe Han0o/1€e BasKHbII MOKA3aTeJIb,
NnpeBbILIEHUE JONMYCTUMOI0 3HAYEeHHSI KOTOPOro
Hen30eKHO NPUBOAUT K BOSHUKHOBEHHUIO PO0JIeM
NPH IKCILUTYATAIMM M CHUZKEHHU IO MOKa3aTesei
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IKOHOMUYeCKOM 3P PeKTUBHOCTH YCTAHOBOK
o0paTHOro ocmoca.

24. Y10 Takoe KOHIIEHTPANMOHHAS MOJIsIpU3anusi?
25. KakoB 10nmyCcTUMBIi JUANIA30H peryJIupoBaHusi
NMPOU3BOAUTEIbHOCTH 0JIOKA 00PATHOOCMOTHYECKOT
YCTAHOBKH B NMPOLIEHTAX OT PACYETHOI0 HOMHHAJIA.
IMouemy?

26.Yt1o Taxkoe uaaexc SDI? Mo:xer ¥ JaHHbII
N0KAa3aTe/Ib PACCMATPUBATHCHA KAK «eUHCTBEHHO
JTOCTOBEPHBIii U A0COTIOTHO 00BEKTUBHBII ?

27 Kakyo (pyHKIHIO BBINOJHSAET MUKPOPUIBTP
nepej yCTaHOBKOM o0paTHOro ocmoca?

28. Kakne KOMIIOHEHTBI, BelIECTBA NMPEACTABJSIIOT
yrpo3y ocaakoo0pa3oBanusi Ha meMOpanax? Yro
takoe uHaekce LSI? Uro Takoe “scaling” u “fouling”?
Kakue memOpaHHBbIe 3/1eMeHThI B YCTAHOBKE
HauoOoJ1ee MoABepKeHbl (POPMHUPOBAHUIO KAKIOT0 U3
YKa3aHHBIX BH/I0B 0CA/IKOB?

29.Mo:xeT Jiu 00paTHbIii ocMoc obecrieuuTb 100%-10
cesieKTUBHOCTB M 100%-10 10110 0TOOpaA
(rugpaBianyeckuil kna)?

30.Koraa Hajgo npuderatb K NpoBeIeHUIO peareHTHOI
MOWKH yCTaHOBKH 00paTHOro ocMoca? Kakue
peareHThbI IPUMEHAKTCH B 001meM cay4dae? B kakoi
nocJjenoBarebHocTu? [Mouemy?

31.B yeM ONMACHOCTH NMPOCTOEB YCTAHOBOK 00PATHOI0
ocmoca? Kakue mepbl He00X0AMMO NPeANPUHUMATH?
32.Kakue nmoaxoabl, MMeEIONUIHe IeJIbI0 MOBLIIIEHHE
YCTOHYMBOCTH MeMOPAHHBIX 3JIEMEHTOB K
3aCOPEeHUI0/0TPAaBJIEHHI0, U3BeCTHBI? B ueM oT/imume
MeMOpaH, MCI0JIb3YeMbIX B 3J1IeMEHTAaX «CTOMKHX K
oTpasJieHHI0/3acopeHuio» (“Fouling Resistant”), ot
a”HaJjoros?

33. Kakoii MexaHU3M nepeHoca pacTBOpHUTEIs
PACTBOPEHHBIX BelleCTB IO0JI0KEH B OCHOBY
MaTEeMATH4YeCKOro Mo/1eJIMPOBAHHUSI NIPOLECCOB
00paTHOCMOTHYECKOI0 pa3jejieHus?

34. MoHO JIM B Hallle BpeMs IOCPe/ICTBOM
o0paTHOro ocMoca onpecHUuTh 26% pacTBop xyopHuaa
Harpus? [loyemy?

35. Kakoii u3 1ByX MeTO/10B pa3aeaeHust (00paTHbIH
O0CMOC MJIY HOHHBII 00MEH) cjieyeT NIPUMEHHTD,
4TO00BI JOOUTHCA MAKCUMAJIBHOTO yaajdeHus SiO2 u3
ucxoaHoi Boasl, pH xoropoii pasen 11?

36. B uem 3akiI09aeTcsi NpakTHYecKasi pa3HHUIA
MeK1y HAaHOPWILTPAHOHHBIMH MeMOpPaHAMH Ha
OCHOBeE MOJMAMK/Ia U HA OCHOBE NUIlePa3MHA 10
YCJIOBHSIM IKCILTYaTAIMU U BO3MOKHOCTAM
MaTeMaTH4YeCKOIro MO/ieJITUPOBaHus?

37. C kakuM U3 BO3MOKHBIX BI/I0B 3arpsi3HeHu i
TPyAHee Bcero 60pOThCsl MPH IKCILUIYATAUUH
YCTAHOBOK ¢ MEMOPAHHBIMH PYJIOHHBIMH
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jiemedtamu? Ilouemy?

38.MOIKHO JIM IKCIIIyaTHPOBATh YCTAHOBKH
00paTHOro 0CMOCAa WM HAHOPUJIbTPAIMHU 0e3
NPeanoaAroToBKU 00padaTeiBaeMoii BoabI?

39.I1pu KaKOM 3HAYEHHH COJIeCOAEePKAHUS UCXOTHOIM
BO/IbI IPH BbIOOPE OCHOBHOM cTaauu 00padoTKu
CPAaBHUTEJbHBIA AHAJIU3 IKOHOMUYECKOI

3¢ PpekTUBHOCTH 0OPATHOTO OCMOCA U
NPOTHBOTOYHOI'0 HOHHOTO 0OMEeHA ABJIsSIeTCs
00s13aTeJIbHBIM YCJIOBHEM?

40.Kakoi crioco0 uccjieqoBaHus ABJIAETCH Hau0oJ1ee
JA0CTOBEPHBIM U HH(POPMATHBHBIM NPH aHAIHN3E
npoodseM, BOSHUKAIOIIMX MPHU IKCITyaTALUU
YCTAHOBOK C PYJIOHHBIMU MeMOpPaHHBIMU
3JieMeHTaMu ?

41.Kakue U3BEeCTHBI CNIOCOObI CHUKEHUS] HETATUBHOTO
BO3/1€fiCTBUSI KOHIEHTPAIMOHHOM MOJIsIpU3anuu?
42.C xkaKuMH PHCKAMH CONPSKEHO MPUMEHEHe
peunpkyJasinuu KoHuenrpara B OO u H®?

43.YT10 03HAYAET TEPMHUH «BHYTPHUCTAAUHHbII
au3aiin» (ISD)? Kem u ¢ kakoii nejbo npeasioxKeHo
ero npumeHenne? Ero 1ocTouHcTBa 1 HEJOCTATKH.
44.]15151 4ero NpUMEHSIIOTCA ABYXCTyNeHYATbIE
ycranoBKH OO? Kak MOKHO CHM3UTH Kall. 3aTPaThl
Ha BTOPYIO cTynens QO?

45.B yeM 3aKJII0YAIOTCH JOCTOMHCTBA
aBTOMAaTHY€CKOI'0 PYJIOHHPOBAHUSI MEMOPaHHBIX
3JIEMEHTOB?

46. BapuaHThI CTHIKOBKH PYJOHHBIX MEMOPAHHBIX
3JIEMEHTOB B MOJYJIe: X JOCTOMHCTBA M HEAOCTATKH.
47.]10CTOMHCTBA M HEJOCTATKU «KOPOTKOJIUCTOBBIX»
U «IJIMHHOJIMCTOBBIX» MeMOPAHHBIX KOHBEPTOB B
PY/IOHHBIX 3JIeMeHTAaX.

48. KOHCTPYKIIMH U 0COOCHHOCTH KOHIIEHTPATHBIX
CeTOK M MYTH UX ONTUMHU3ALMH.

49.YT1o0 noapasymeBaeTcs MoJ «KHOpMAaIU3alueind
aaHHbIX B OO 1 H®? {5 yero k Heil mpubderaor?
50.Mo:kHo s 3ameHsaTh B OO u H® ycranoBkax
MeMOpaHHbIE 3JIeMEHThI OTHOT0 NIPOU3BOAUTES
sjaemenTamu apyroro? Ecau /{a, To npu codmnoaennn
KaKHUX yCJIOBHH?

51.AsIropuTMm ompeaesaeHust He00X0IMMOI0
KOJIMYeCTBA PYJIOHHBIX MEMOPAHHBIX 3JIeMEHTOB B
ycranoBkax OO u H®.

52.B 4eM COCTOMT NPUHUIHUNHAIBHBINA MOIX0] K
ApPXMTEKType MHOTOCTAUITHON (MHOTOKACKAIHOMH)
OO/H® ycranoBku? KakoBbl THIMYHBIE 3HAYEHUS
a04 0TO0pa (rugpaBanyeckoro knja — Recovery) s
O/THO-, IBYX- U TPEXCTAAUINHBIX YCTAHOBOK?

53. Kakoii pesxuM 3KkcrtyaTanuu Hanbosiee
oanaronpusited 1jass OO/H®-ycTaHOBOK € PYJOHHBIMU
MeMOpaHHbIMH YIeMeHTamMu? Ilouemy?
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54. 1751 yero ucnojib3yrorcs uuaexkcobl LSI u S&DSI?
Hx puznko-xumMuvecKuii CMbICT U 00J1aCTH
NpUMeHeHHUs.

55.11pu kakoM 3HaveHuH cosecoaepxanus (TDS)
pacTBOpa BhIAPHbIE METO/bI
o0eccoiMBaHus/ONIpecHeHUs1/00padOTKH CTAHOBATCS
IKOHOMMYECKH ONPABJAHHBIMHM B COBPpEeMEHHbIX
ycaoBusx?

56. B yeM oT/INYMe TOHKOMJIEHOYHBIX
HAHOKOMIIO3UTHBIX 00PATHOOCMOTHYECKHX MeMOpaH
OT TOHKOILIEHOYHBIX aHAJI0T0B?

57.C KaKHMH LeJIAMH M IIOCPeICTBOM 4ero
MOAMPUUMPYIOT OapbePHbIN /10 TOHKOIJIEHOYHBIX
00paTHOOCMOTHYECKHX MeMOpaH?

58.KakoBbI 0CHOBHBIE THIIOPa3MepPbI
00paTHOOCMOTHYECKHX MEMOPAHHBIX 3JIEMEHTOB,
NPUMEeHsIeMbIX B POMBINIIEHHBIX YCTAHOBKAX?
59./lonycTUMBI JIM OTKJIOHEHHUSI PA00YUX MapaMeTPOB
YCTaHOBOK O00pPaTHOI0 0CMOCA/HAHO(PUJILTPALIUM OT
HOMMHAJIBbHBIX (pacyeTHbIX) 3HaueHuii? Ecam Jla, To
B kakoMm auana3one? [loyemy?

60.Knaccudpukamnusi OMOUI0B, MPUMEHsIEMbIX B
o0paTHOM ocMoce, 10 MexaHHU3MY JAeiicTBus. Ux
NpenMyIIecTBa U HeJJOCTATKH.

61./1o xaxoro 3nayenusi LSI a3¢ppexTnBHBI
COBpeMEeHHbIe HHTUOUTOPBI COJIe0T/I0KeHnid? B uem
HX JJOCTOMHCTBA M HEIOCTATKH 10 CPABHEHHIO C
APYTMMH MeTOAaMM NpeJ0TBPAIeHUs OTI0KeHUIi?
62.Kak npaBHJbHO OPraHN30BaTh XHMHYECKYIO
MONKY 000py10BaHUsl, HCIIO0Jb3yEeMOI0 B
MeMOPAHHBIX TEXHOJOTUsX?

63.B kakoii U3 TeXHOJI0THil MeMOPaHHOTIO pa3eseHust
OTCYTCTBYET CTAHAAPTH3ALUS TUIIOPA3MEPOB
MeMOPaHHBIX 3JIEMEHTOB?

64.Kakue u3 MeMOpPaHHBIX TEXHOJIOTHii TPeOYIOT
00513aTe/IbHOT0 MPOBE/ICHUS] MUJIOTHBIX HCTIBITAHUI ¢
1eJIbI0 BbIOOpa paboToCnoCOOHOI0 WIIN
ONTMMAJIBHOIO peleHui?

65.ITpuMeHeHHe KaKOil N3 MeMOPAHHBIX TEXHOJIOTH A
o0ecrneynBaeT MUHMMH3ALMIO IKCILIyATAMOHHBIX
3aTpaT BOAONOATOTOBUTEIbHOM YCTAHOBKH B 001IeM
cayydae?

YMeTh: aHalM3WpOBaTh CBOMCTBA
MeMOpaH u MeMOpaHHBIX
DIIEMEHTOB, a TaKXKe METOJOB HX
NPUMEHEHHS; TPOBOIUTH BHIOOP
ONTUMAIIFHOTO  PEHICHUSI ITyTeM
CpaBHEHHMsS  XapaKTepUCTUK B
3aBUCUMOCTH oT YCIIOBHU
MIOCTaBJICHHON 3aJ]auun

1.Ucnoan3ys nporpammy ROSA, BbINOTHUTH
TeXHOJIOTHYeCKHIi pacyeT YCTAHOBKH 00pPaTHOIO
0cMOca /ISt MCXOHOI BOIBI U3 MOBEPXHOCTHOIO
HCTOYHUKA ¢ TeMuepaTtypoii 200C nmocJe
TPaAMIHOHHON NMPEANOAroTOBKH, 00eCeYnB 10110
oT0opa He meHee 75% (MPOM3BOAUTEIBLHOCTH
YCTAHOBKH H COCTAB HMCXOHOW BOIBI 32/1210TCS
HHIUBHAYAJTbHBIM BAPHAHTOM)

Onucanue MKAJIbI OLlEHUBAHUS :
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-4. 3amuTa pacueTHoro 3aganusi no nporpamme ROSA

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOIbHOTO MeponpusiTusi: Komoksuym

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHUsi KOHTPOJIBLHOr0 Meponpusitusi: [IpoBepka BEITIOJHEHHOTO PAaCYETHOTO
3aJlaHUs U YCTHBIH OTPOC

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

| Boinosinenne pacueTHoOro 3a1anus

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTb: NMPOBOJUTH OLICHOYHBIE WU 1. U cnoab3ys nporpammy ROSA, BbINOTHUTH
KOMIUIEKCHBIE ~ TEXHOJIOTMUYECKHE TeXHOJIOTHYeCKHUH pacyeT YCTAHOBKH 00pPaTHOI 0O
pacyeTbl MpOLECCOB  00paTHOrO 0CMOCA UIS1 HCXOHOM BOJBbI M3 MOBEPXHOCTHOIO
ocmoca c HCIIOJIb30BaHUEM HCTOYHHKA ¢ TemnepaTypoii 200C nocJe
nporpamMmmel ROSA TPAAULMOHHOM NPEANOAroOTOBKH, 00eCneYnB 10110

oT0opa He MmeHee 75% (MPOU3BOAUTEIBLHOCTH
YCTAHOBKH H COCTAB MCXOHOI BOAbI 32/1a10TCSI
HHIMBHUAYAJbHBIM BAPHAHTOM)

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "XopoIio" BEICTaBISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
dopMa NPOMEeKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Teoperuueckuii Bompoc 1.
OCHOBHBIC MEMOpPaHHBIC TEXHOJIOTUH, IPUMEHSIEMBIC JUIS BOJOIOATOTOBKH, U 3a7[a4H, PEallu3yeMbIe C
MX TIOMOIIBIO B TEXHOJIOTHYECKUX CXeMax

2. Teopetudeckwuii Bompoc 2.
Ocankoo0Opa3oBaHKe B PYJIOHHBIX 00PAaTHOOCMOTHYECKUX JIEMEHTAaX: MPUYUHBI, MEXaHU3MBI,
CIICICTBUS, UACHTU(UKAIINS, CIIOCOOBI YCTPAHCHUS U MPEAOTBPALICHHUS

3. 3agaua.

HUcnonb3ys nporpammy ROSA, BEIIOTHATE TEXHOIOTMYECKHH PaciyeT YCTaHOBKH 00paTHOTO 0CMOca
JUTsL ICXOAHOM BOJABI U3 MOBEPXHOCTHOTO UCTOYHMKA C TemnepaTypoil 200C nocie TpaguuuoHHON
HpPEeANOAr0TOBKHU, 00eceunB 1010 0TOopa He MeHee 75% (MIPOM3BOAUTEIBHOCTh YCTAHOBKU U COCTaB
WCXOJHOMN BOJIBI 33JIAI0TCS] MHAMBUAYAJIbHBIM BApUAHTOM)

IIpoueaypa nposenenus
VY cTHEIN SK3aMeH

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Muaukarop: NJI-1nk-2 Beibupaetr coBpeMeHHbIE TEXHOIOTUU TTOJTOTOBKU BOJIBI
Y TOTUIUBA JIJISl CTIOJIH30BAHHUS B SHEPTETHUYECKUX YCTAaHOBKAaX

Bonpocel, 3aganus
1.OcHOBHBIE MEMOpaHHBIE TEXHOJIOTHH, IPUMEHSIEMbIE /111 BOJOIOATOTOBKH, U 33/1a4H,
peanm3yeMsble ¢ MX TOMOIIBIO B TEXHOJIOTMYECKHUX CXEMax
2.0cankoo0pa3oBaHue B PYyJIOHHBIX 0OPaTHOOCMOTHYECKHUX JIEMEHTAaX: IPUUHHBI,
MEXaHU3MBI, CIIEICTBUS, HACHTU(UKALUS, CTOCOOBI YCTPaHEHUS U MPeI0TBPaILCHHS
3.Ucnonw3ys nmporpammy ROSA, BBIMOTHUTE TEXHOIOTUUECKHI pacyeT yCTaHOBKU 00paTHOTO
ocMoca JIJIsl ICXOIHOM BOJIbI U3 IIOBEPXHOCTHOIO UCTOYHMKA C TeMiieparypoit 200C nocne
TpaZMLIMOHHON IPEANOArOTOBKH, 00eCeunB oo oToopa He MeHee 75%
(TPOM3BOAUTENBHOCTh YCTAHOBKH M COCTAB MCXOAHOM BOJBI 3a/1aI0TCSI MHMBH Ty aIbHBIM
BapHaHTOM)
4.MlaTerpupoBaHHble MEMOPaHHBIE TEXHOJIOTHU: JOCTOMHCTBA U HEJOCTATKH,
MPUHIIMIHAJIbHBIE TEXHOJIOTUYECKHE CXEMBI ¢ hcnoib3oBanueM UMT
5. TexHonorus BUOPaIMOHHOT0 MEMOPAHHOTO pa3/ieeHus: NpuHIuI padotsl BMP,
JIOCTOMHCTBA U HEJOCTAaTKH, 00JIaCTH IPUMEHEHUS
6.MHTerpupoBaHHbIe MEMOpPAaHHBIE TEXHOJIOTUH B KOMOMHALIMU C MOHHBIM OOMEHOM:
JIOCTOMHCTBA, IPUHIMITHAIbHbIE TEXHOJIOTMYECKHUE CXEMBbI, HETOCTATKH MPH MPOEKTUPOBAHUHI
7. PeareHTHbIEC (XUMHUYECKHE) MOMKH MEMOPAHHOTO 000PYI0BaHMS: ITOKA3aTEeNH JUIs
MIPOBEJCHUS, MPUHIIMIIBI OPraHU3all1, COCTaB 000PYI0BaHUS, IPUMEHEMbIE PEareHThl,
YCIIOBUS peaau3alun
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8.I1oHsATHE KOHIICHTPALIMOHHOM mosipu3auuu: 3p(eKTol, CIeACTBUS U CIIOCOOHI ee
HPEOIOICHHS

9.0cMmoc u oOpatHbIii ocMoc. OCMOTHUYECKOE J1aBJIEHUE, €0 3aBUCUMOCTh OT COJIECOAEPKAHUS
10.06patHBIif 0cMOC 1 HAaHO(DUABTPALUS: ONIPeeICHNsI, 00JIaCTH TPUMEHEHHSI, OCHOBHBIC
OTPaHUYEHUS ¥ 3aKOHOMEPHOCTH

11.IToHATHE TOYKH «9KOHOMHUYECKOTO PAaBHOBECHSD IO c€0ECTOMMOCTH 00pabOTaHHOH BOIBI
MEXy 00paTHBIM OCMOCOM M MOHHBIM OOMEHOM: KaK OIPEEIIIeTCs], OT YeTO 3aBUCHUT, B KAKHX
npesenax HaXxoJuTCs

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI

1.1. Kak paccyuTaTh IKBHBAJEHTHYIO 3JIEKTPONPOBOIHOCTH BO/IbI, I0IaBaeMOii Ha
YCTAHOBKY 3JIeKTPOIeHOHU3 AN H
aaAn)?

OTBeThI:
1) noka3zaHusi KOHAYKTOMETpPa YMHOXKUTh Ha
JIBa
2) nmoka3zaHus KOHAYKTOMETpa pa3AeIuTh Ha
JIBa
3) mo popmyne C=C1 + 2,71A + 1,94B, rae C — sKkBUBaJNIEHTHAs AJIEKTPONPOBOIHOCTD, C1-
NOKa3aHus KOHIYKTOMeTpa, MKCM/CM, A — KOHIIEHTpAIUsi CBOOOAHOTO YTIIEKUCIIOTO Tra3a,
Mmr/am3, B — KOHIIEHTpanys KpeMHUEBON KUCIOTHI, MT/IM3
4) mpoCyMMHPOBATh 3HAYECHHUS COJIECONEPIKAHM ITepMeaTa, MI/IM3, KOHIIEHTPAIUs
CBOOOJHOTO YIIIEKUCIIOTO T'a3a, MI/AM3 ¥ OCTaTOYHOTO CO/IEP KaHUsI OPTaHUKU B TIepMeare,
Mmr/mM3

Bepnpsiii oter: 3
2.C KaKkMMH PUCKaMH CONPSIZKeHO pa3MeleHne diekTpoaenonusanun (M) nociae
HOHHOI0 00MeHAa B TEXHOJIOrH4YecKoH cxeme?

OTBeTsI:
1) pvcKH OTCYTCTBYIOT
2) akKyMyJIHupoBaHHe (PparMeHTOB pa3pyIICHHBIX 3epeH HOHUTOB CIOSIMH HOHOOOMEHHOMN
3arpy3ku B yctaHoBkax DJ[M BIJIOTE 70 TTOJHOTO OJIOKMPOBAHUS KAHAIOB MEXKTY
MOHCETIEKTUBHBIMH MeMOpaHaMu
3) pOCT AIEKTPONPOBOAHOCTUA 0OECCOICHHOM BOIBI

4) camxenne pH obecconeHHOM BOIbI
BepHblii oTBeT: 2
3.0cHOBHO¥ TexHOJOTHYecKnii HenqocTaTok /U -

OTBeThI:
1) sHepro3arpatsl
2) yacToTa MPOBEICHUS PEareHTHBIX (XUMUYECKHX) MOEK
o0opymoBaHus
3) HHU3Kas MPOU3BOJAUTEIHHOCTD
o0opymoBaHus
4) oTCYyTCTBUE BO3MOKHOCTH KOMITEHCHPOBATh CHIDKEHHE Ka4eCcTBa BOJIBI Ha
IPEIIECTBYIONIeH CTaluu 00paboTKH
BepHsiii otBeT: 4
4. Kakue TUMUTHpPYeMble IPUMECH YAAISAIOTCH U3 BOAbI PH MCI0JIb30BAHHU 00PATHOIO
0CMOCa U/MJIU HAHOPWIHTPALMH JIy4llle, YeM MOCPeACTBOM HOHHOTO 00MeHa?

OTBETHI:
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1) x7aopus! ¥ cynbhaTsl

2) COJY KECTKOCTH U

KapOOHATHI

3) opranuka 1 KOJUIOM/IHasi KpEMHEBKa

4) aMMHaK 1 yTIEKUCIIBIN Ta3
Bepnblii oTBeT: 3

5.Kakue 3arpsizHeHusi y1ajsiloTcsi M3 BOJbI B polecce

yabTpaduabTpanumn?
OTtBeTsI:

1) BemiecTBa, HAXOSIIMECS BO B3BEIIICHHOM COCTOSIHHH

2) pacTBOpPEHHBIE COJIU U

MUKPOOPTaHU3MBI

3) pacTBOpEHHBbIE ra3bl U

MUKPOOPTaHU3MBI

4) Bce BhIIICTIEPEUNCIICHHbBIE
Bepnsiit otBeT: 1

6.Kakue ocHOBHbIE TOKAa3aTe Il XapaKTePU3YIOT CBOIiCTBA NMOJYyNPOHUIIaeMbIX MeMOpaH?
OTBeTHI:

1) cnoco6 mosy4eHus, TEXHOJIOTHsI CYILIKH, TPOYHOCTh, METOJMKA UCTIBITAHUN

2) marepual, MPOHUIIAEMOCTh, THIPABINYECKOE CONPOTUBIICHUE, CEIEKTUBHOCTD,
XUMHUYECKas U TEPMOCTOUKOCTh

3) cTpykTypa 6aphepHOTO CII0si, pa3Mephl MOp, MIIOIIAs CEUYECHUS TIOP B €AUHUIIE TUIOIIA TN
MOBEPXHOCTU MEMOpaHbI
4) Bce BBIIICTIEPEUNCIICHHBIE
BepHnsriii otBeT: 2
7.I1o kakoMy U3 MOKa3aTesell YCTAaHOBKA YJIbTPaGUJIbLTPALUN BHIBOJAUTCS HA IPOMBIBKY
00paTHBLIM TOKOM B 001IeM ciiyuyae?

OTBETHI:
1) ycTaHOBJIEHHOMY BpEeMEHU

2) OKUCISIEMOCTH 00pab0TaHHOI BOJIBI
3) 3HaUYEHUIO TPAHCMEMOPAHHOTO JaBJICHUS
4) 06beMy 00pabOTaHHOM BOJIBI
BepHplii oTBeT: 3
8.. B kakux npeaesiax J0/KeH HAX0AUThes noka3areb SDI 15 Boasl, mocrynamomeii Ha
Y0O?
OTBETHI:
1) o1
2)no 5
3) 2-4
4)no 3
Bepnsiit otBeT: 2
9.Kak MeHsieTcsl 3Ha4YeHHUe JOMYCTUMOIO yAeJIbHOI0 cheMa nepmeara (J/M2-4) 1A
PYJOHHBIX 00PATHOOCMOTHYECKMX MEMOPAHHBIX 3JIEMEHTOB NIPH YMEHbIIIEeHHH
nokasaresisi SDI oOpadarbiBaemoii BoabI?
OtBeThI:
1) ocTaeTcst HOCTOSIHHBIM
2) yMeHbIlIaeTcs
3) yBenu4uBaeTcs
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4) BeneT cebst MPOU3BOIBHO
Bepnpiii oter: 3
10.Kak u3MeHsieTCsl MPOAOKMTEILHOCTh HHTEPBAJIA MEKIY XUMUYECKUMHU 0YHCTKAMH
(moiikamu) YOO npu yBesindeHun nokasaressa SDI B nurarwieit Boabi?
OTBeETHI:
1) yBenuumnBaeTcs
2) yMeHbILIAETCs
3) ocTaeTcsi MOCTOSIHHBIM

4) mpoJOIKUTENFHOCTh MEKMOCUYHOTO HHTEPBAJIa HE 3aBUCUT OT mokazatens SDI
Bepwuslit otBeT: 2
11.Kak BiIMsieT yBeJIM4eHHEe TeMIIepaTypbl HCXOHOI BOABI (B Mpeaesax, 10NycKaeMbIX
JJ151 TOHKOIJIEHOYHBIX KOMIIO3UTHBIX MEMOPAaH Ha OCHOBE MOJIMAMU/IA) HA
NMPOU3BOAUTENbHOCTH YOO?
OTBeTHI:
1) npousBogutensHocTh YOO yBenuuuBaeTcs
2) npousBoauTesbHOCTh YOO yMeHbIIaeTcst
3) npousBoautensHocTh YOO He
MEHSETCA
4) npousBoauTenbHOCTh YOO He 3aBHCUT OT TEMIIEPaTyphl
Bepnsiit otBeT: 1
12.Kak MeHsieTCs CeJIEKTUBHOCTh O0OPAaTHOOCMOTHYECKUX MeMOpaH NpH yBeJUYeHUHU B
AOMYCTHUMBIX Mpejiesiax TeMnepaTypbl oopadaTbiBaeMoil BoAbI?
OTtBeTsI:
1) ocTaeTcst HOCTOSIHHOM
2) yBeNMYNBAETCS
3) ymeHbIIaeTcs
4) CeNneKTUBHOCTb HE 3aBUCUT OT TEMIIEPATYPHI
BepHplii oTBeT: 3
13.KakoBa mMoJieKyjIsipHasi Macca BelllecTB, YaJasieMbIX U3 BOJbI
00paTHOOCMOTHYECKMMHU MeMOpaHamMu?
OTBeTsI:
1) 6omee 1000 [a
2) 200-400 [la
3) 6onee 100 [la
4) 120000 — 180000 a
BepHplii oTBeT: 3
14 KakoBa mMoJieKy/IsipHAasi Macca BelllecTB, YaJasieMbIX U3 BObI
HAHOPUWIbTPAIUOHHBIMH MeMOpaHaMu?
OTBeThI:
1) 6onee 100 Jla
2) 200-400
Ha
3) 6omee 1000 [la
4) 120000 — 180000 a
BepHsliii otBeT: 2
15.KakoBa MoJieKyJISIpHAasi Macca BelllecTB, YAJsieMbIX U3 BOIbI
yabTpapuibTPAIHOHHBIMUA MeMOpPaHAMU B 0011eM ciay4yae?
OTtBeTHI:
1) 6omnee 100 [a
2) 200-400 [la
3) 6omee 1000 [la
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4) 120000 — 180000 Ma
Bepnpiii oter: 3

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCA €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnonanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE [Tl PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy
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