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1. HaCHOPT (l)OH)Ia OLHECHOYHBIX CPEACTB II0 JUCHUIIJIUHE
«CHCHI/IaHBHaH Ha60paT0pI/IH I10 BOAOPOAOIIPOHUITACMOCTH MaTE€PpUAIOB»

Taouauna 1. [lepeyeHb OLIEHOYHBIX CPECTB TEKYIIEr0 KOHTPOJIA

Ne Pa3nen / remMa AMCHUTIITMHBI dopmupyemMble KOMIETSHIIUN HaumenoBanue
/1 CPEJICTB TEKYIIETO
KOHTPOJISI
1 |BBeneHue u TEOPETUYECKHUE OC- Ycrublii onpoc. Bei-
HOBBI BOJIOPOJIONIPOHULIAEMOCTH 1IK-2 IIOJIHEHUE J1TabopaTop-
IIK-4 HOM paboTer Nel,2
2 |CTpyKTypa BaKyyMHBIX YceTHblit onpoc. Bei-
YCTaHOBOK, IPUMEHSIECMBIX [1K-2 IIOJIHEHUE J1TabopaTop-
JUTSL UCCIIETOBAHUS BOLOPO- 11IK-4 HOM paboThr Ne3,4
JOIPOHUIIAEMOCTH
Tekymmit KOHTPOJIb yCIIeBa- [K-2 Tect B Moodle
emoctH (TKY) [1K-4
3 |IloarotoBka 06pa3ioB u 00opy- K-2 YcrHblii onpoc. Bel-
JIOBaHUS MOJIHEHHE J1abopaTop-
[1K-4 .
HOM paboThr Ne5,6
dopma NpOMEKYTOUHON aTTECTALUU: 3 CEMECTP 3aueT ¢ OLEeHKOMI

2. Hepeqeﬂb KOMHeTeHHHﬁ, C YKa3aHUEM ITAllOB HX (l)OpMHpOBaHHH B Ipouecce 0OCBOCHUSA TUC-
IHUIIJIMHbBI

Tadiuua 2. [lepeyenb KoMneTeH M, opMHUpyeMBbIX B NIpouecce 0CBOCHUS JUCHHUIIIMHBI

[Inanupyemble pe3yabTaTbl 00y4YeHUs 110 Bubel onieHOUHBIX

Popmupyemsie JUCITUTUINHE, XapaKTePU3YIONINE ITAITbI CpeICTB
KOMITETECHITNH ’ -
(hopMUpOBaHUSI KOMITETEHITHHA
IIK-2 Cnocoben ocBauBaTh | 3HATH 3aaHus
KJIACCHYECKHE U COBPEMEH- |— OCHOBHBIE METOBI OTIPEACIIEHUSI BOIO- | PENPOYyKTUBHOTO
HBIC METO/IbI HCCIICIOBAHUS | POJIOIPOHUIIAEMOCTH; YPOBHS: VYcrHbIM
BEIIIECTB — YCTPOWCTBO U MPUHIUIIBI (YHKITMOHUPO- |OIMPOC

BaHUs COBPEMCHHBIX BAKYYMHBIX YCTAHO-
BOK JIJIsl U3Y4YEHUs1 BOJIOPOJOTIPOHUIIAEMO-
CTH;

YMeTs: 3amaHus

— paboTaTh C MCCIEN0BATENbCKUM U UCIIbI- | pPEKOHCTPYKTUBHOTO
TaTeJIbHBIM 00OPYJ0OBaHUEM, BAaKyyMHBIMH | YPOBHSI:
npuOopaMu U yCTaHOBKaMU; HET

— I'PaMOTHO HMHTEPIPETUPOBATH IOJTyYeH-
HBIE€ pe3yJIbTaThl, yMeTh 00OCHOBAHHO OIle-
HUTH TOTPEIIHOCTD MOJTYYEHHBIX Pe3yibTa-
TOB;




DopMupyemble [Inanupyembie pe3ynbTaThl 00yUYEHUs 10 Buabl orieHOUHBIX
KOMITETCHITHH ZAMCUMIUIMHE, XapaKTEPU3YIOIIHE Talbl CpEACTB
(hopMUpOBaHHS KOMITETEHITHIA
Bnaners: 3agaHus  MPaKTUKO-
— HaBBIKAMH pabOTHI C CUCTEMAMHU BaKyyM- |OPUEHTUPOBAHHOTO:
HOM OTKa4KH, Macc-ClieKTpoMeTpamu pas- |JlabopartopHsbie
JUYHBIX BUJIOB, MOHTQ)Ka BaKYyMHOU ap- | paboThI
MaTyphl;
[IK-4 Cniocob6eH k pa3pa- 3HaTh: 3agaHus
00TKE [IPOEKTA IUIaHa IIpo- |~ eI 1 3ala4r OTACIIBHOI'O 3TaIria UCCJIC- | PCIIPOAYKTUBHOI'O
BEJICHHS OT/EIbHBIX dTarnop |AOBaHIA YPOBHSL. YeThbli
HCCIICIOBAHUS orpoc
YMeTh: 3agaHus
— BBIJIEJATH NOCIIEIOBATEILHOCTh 3TANOB | PEKOHCTPYKTUBHOTO
paboTHI; YPOBHSI:
HET
Bnaners: 3agaHus  MPaKTHUKO-
— HaBBIKAMU MOCTPOEHUS IIJIaHA TIPOBE/Ie- | OPUECHTUPOBAHHOTO:
HUS U3MEPEHUH MO KaXKI0OMY 3TaIly JlaGopaTopHbie
paboThI

3. banbHoO-peliTUHrOBasi cCMCTEMA OlleHMBAHUS

Ta6auna 3. Pacnpenesnenue 6a/1710B 110 BUAaM y4e0HOH padoThl

Bun yueOHOM pabOThI, 32 KOTOPYIO CTaBSITCS OaJlIbI banbl
Texymuii KOHTPOJIb: 0-100
B TOM YHCJIE IPOMEKYTOYHAs aTTecTanus 0-30
NTOI'O 0-100
Taoamua 3.1. Pacnipeaesnenne 6aJ/10B 10 TEKyIIeMYy KOHTPOJIO
3 cemecTp
Ne ‘ Bup pabot | Min ‘ Max
1. OO6s3arenpHas 4acThb
1.1 TekyIuii KOHTPOIb YCIIEBAEMOCTH 10 TIPOBEpKe chopmupo-
BaHHOCTH OCTaTOYHBIX 3HAHUHN
Texymwmii koaTponb ycneBaeMocTtH (TKY). Tect: 0 10
1.2 Brimonnenue 1adopatopHbIX padoT:
1.2.1 JlabopaTtophnast pabota Nel
Omnpenenenne KBa3MPaBHOBECHOM MPOHUIIAEMOCTH U KO3~ 3 5
bunueHTa NpUIKIaHUs BOJIOPOa Ha METAITTNYECKONH MeM-
OpaHe METOJIOM M30TePM
1.2.2 JlaGopaTtopHnast pabota Ne2
Omnpenenenue YHEPTUN AKTUBAIMH U TPEIIKCIIOHEHTHI TPO- 3 5
HUIIaeMOCTH Ha METAJUNIMYECKON MeMOpaHe METOIOM HU300ap
MPOHUIIAEMOCTHU
1.2.3 JlaGopaTtopHnast pabota No3 3 5




OmnpeneneHne TeMIEpaTypHO 3aBUCUMOCTH KOAPPUITUEHTA
nuddy3un B METaUTMUECKOM MeMOpaHe METOIOM CITpsiMJIe-
HUSI KPUBOM ITPOpbIBa B QYHKIIMOHATILHOM MaciTade
1.2.4 JlaGopaTopHnas pabora Ne4
Onpenenenne ko3 duumenta quddy3un 1 Ipyrux KUHETH-
yecKuX Ko (PHUIMEHTOB MyTeM pelieHus 00paTHOM 3a1auun 3 5
muddy3un B MeMOpane ¢ MOIU(UIIMPOBAHHON MOBEPXHO-
CThIO, IPUMEHUTENBHO K METOY IPOPhIBA
1.2.5 JlaGopaTtopnast pabota No5
Onpenenenne ko3 Puunenta quddy3un U Ipyrux KUHETH- 4 5
yecKuX Kod(h(PpHUIMEeHTOB METOAOM KOHIIEHTPALMOHHBIX M-
MYJIbCOB C MCIIOJIB30BAaHUEM aTOMH3aTOPa BOJIOPOJIa
1.2.6 JlaGopaTtopHnas pabota Ne6
Onpenenenne ko3 Puunenta qudQy3un U Ipyrux KUHETH-
yeckuX K03 (HUIMEHTOB METOI0M KOHIICHTPAI[HOHHBIX UM- 4 5
MYJILCOB C MCIOJB30BAHKUEM TIICIOIIETO pa3psiia s IacCUB-
HBIX TIOBEPXHOCTEH MeTasuia
Htoro 6aioB mo o0s13aTeIbHON YacTh 20 40
2. BapuaruBHas yacTh
2.1 Pedepar no nuctumnmae «CriennanbHas J1adopaTopHst 1Mo 1 5
BOJIOPOJIOTIPOHHUIIAEMOCTH MaTEPHUATIOBY
2.2 Yuactue 8 HUPC 10 25
2.3 YyactHuk ki1y6a Mud 1 10
24 Yuactue B onmumnuaze (pu3nuka, MaTeMaTruKa) 5 10
2.4.1 y4yacTue )
2.4.2 npu3ep 10
2.5 [TyGnmukanms B M”HAEKCUPYEMOM >KypHase (COBMECTHO C Ipe- 10 10
T10J1aBaTEJIEM )
2.6 AKkcenepalimonHas mporpamma/ mpoekT Pocmomnonexu 20 40
2.6.1 y4acThe 20 20
2.6.2 TPAHT 40 40
ITpomexyTouyHas arrecTaums N0 JUCLHUILIIMHE 0 30
Htoro 6anioB o BapuaTUBHOM yacTu 40 60
HToro 6aJij10B 10 IUCHUILUIMHE 100

Tabauua 3.1.1. PacnpenesieHue 10N0JHUTEIBHBIX 02J1710B

JlomomHUTEIEHBIC OaJUTBI banst

(6ayIBl, KOTOpBIE MOTYT OBITh 106aBIeHbI 10 100)

Hanucanue crareil, yuactue B KoH(QEpeHLIUsIX, padoTa ¢ OpUTHHAIIb- 0-12

HOH JINTEpaTypou

UTOT'O 0-12
Tab6aunna 3.2. Konsepranusi 6a/J10B B H”TOTOBYI0 OLICHKY

OneHka baniaer

3auTeHo (OTIMYHO) 85-100

3adTeHo (X0opoIo) 64-84

3auteHo (yI0BJIETBOPHUTEIIHHO) 40-63

He 3a4TeHo (HEyAOBIETBOPUTENIHLHO) 0-39




4. ConepskaHue OIIEHOYHBIX CPEJACTB TEKYLero KOHTpoJsi. Kpurepuun oueHuBanusi

[lepeyenp y4eOHO-METOAMYECKOTO W HH(GOPMAIMOHHOTO OOECIEeUeHHsI CaMOCTOSTEIbHON
paboThl o0yvaromuxcs MO JUCLUIUIMHE, B TOM YHUCIE MO MOATOTOBKE K TEKYIIEMy KOHTPOIIO U
MPOMEKYTOUYHOM  aTTeCTallMl MpPEACTaBIeHbl B pabouyumx mporpaMmMax ©  METOIUYECKUX
peKOMeHAALUAX Ul 00yUaroIUXCs IO OCBOSHHUIO TUCLIUITIIMHBI.

[lepeuenb BOIPOCOB JIJIsi YCTHOTO OINpOca, J1a0OpaTOPHBIX PadOT U KPUTEPHUH OLEHUBAHUS IO
T€MaM JUCUUILIAHBI.

JlaGoparopuasi padora Ne 1. Onpenesienne KBa3MPABHOBECHOI NMPOHUIIAEMOCTH U KO3 (-
(punuenTa NnpwIKMNaHus BOAOPOIA HA METAJIMYECKOIl MeMOpaHe MeTO0M M30TePM

1. Henb paboTsl

I'maBHast 1eab: DKCIEPUMEHTAIBHO ONPEIETUTh KBA3UPABHOBECHYIO IIPOHHUIIAEMOCTh M KO3(-
(GUIHMEHT MPUIUITIAHUS BOJIOPO/Ia Ha METAIUTMYECKOW MEMOpaHe C UCTIOIB30BAaHUEM METO/Ia H30TEPM
IIPOHULIAEMOCTH.

Konkpertnsle 3a1aun:

1. M3yuuTh MEXaHU3MbI pacTBOpEHUs U JUPPy3un BoJOpOJa B METAIUIMYECKHX MeMOpaHax.

2. OcBOUTH METOJIMKY U3MEPEHMSI IPOHUIIAEMOCTH B KBa3UPABHOBECHBIX YCIOBUSX.

3. Omnpenenutb KO3GGUIMEHT NPUIMIAHUS BOJOPO/IA K TOBEPXHOCTH MEMOpaHBHI.

4. IlocTpouTh M30TEPMBI MIPOHULIAEMOCTH U MPOAHATUZUPOBATH UX 3aBUCUMOCTH OT TEMIIe-
paTypsl U 1aBJICHUS.

5. PaccuuTaTh 3HEPryI0 AKTUBALMM IIPOLECCA IPOHULIAEMOCTH.

2. Xox paboTsl

Oran 1. [lonroroBka MeMOpaHbl U yCTaHOBKH

e IloAroToBUTH METAIIIMYECKYIO MEMOpPaHy (O4YMCTKa, 00€3)KUpUBaHUE, TEPMOOOPAOOTKA).
e VYcTaHOBHUTH MeMOpaHy B U3MEPHUTEIbHYIO SUEHKY, 00€CTIeUUTh FepMETUYHOCTb.

o IIpoBecTn BakyyMHUPOBAHHE CUCTEMBI JUIsSl YIAJIECHUS IPUMECEN.

o IIpoBeputh paboTy CHCTEMBI U3MEPEHUS JIaBICHUS U TEMIIEPATypBhI.

Oran 2. [IpoBeneHNe SKCIEPUMEHTOB IIPH Pa3IMUHbIX TEMIepaTypax

e YCTaHOBHTH NEPBYIO TEMIEPATYPY U CTAOUIM3UPOBATH €€.

e Tlogatb BOJOpO/ HA BXOAHYIO CTOPOHY MEMOpaHBI IIPH OINPeeIEHHOM JAaBJICHUU.

e M3MmepsaTh cKOpOCTh MOTOKA BOIOPO/IA Uepe3 MeMOpaHy Ha BBIXOJIHOM CTOpOHE.

e 3adukcupoBaTh yCTAHOBUBIIEECS 3HAUEHUE MMOTOKA MPH JOCTUKEHUH CTAL[MOHAPHOTO pe-

e TloBTOpUTH N3MEPEHMS NPU HECKOJIBKHUX JABIEHUSAX JUISl IOCTPOEHUS H30TEPMBI.

o [IpoBectu cepuro U3MEPEHU ITPH IPYTUX TEMIEPATypax.

Otan 3. O6paboTKa JaHHBIX

e PaccumTarh mpoHHIIAEMOCTH MEMOPAHBI JJISl KQXKJI0TO AaBJICHHS U TEMIIEPATYPHI.

e TlocTpouTh U30TEPMBI IPOHUIIAEMOCTH (3aBUCUMOCTD MTOTOKA OT JIABJICHMUS).

e Omnpenenuth KO3(QULIMEHT MPUINTaHUS U3 HAKJIOHA U30TepM B 00JacTU HHU3KUX JaBlie-
HUM.

e IlocTpouts rpaduk 3aBUCUMOCTH MPOHUIIAEMOCTH OT 0OpaTHOM TemmnepaTypsl (AppeHuy-
ca).

Ortan 4. Pacuér nmapameTpoB

e PaccumTarh 3HEpruro akTUBAIMK Ipoliecca MPOHUIIAEMOCTH U3 rpaduka AppeHuyca.

e OmnpenenuTs NPeIIKCIOHEHIUATbHBIA MHOKHUTEb.
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e Ouenutsb kK03 puueHT quddy3un U pacTBOPUMOCTH BOJOPOIa B METAIIE.

3. OTueTHOCTh

OTyeT T0KEH CoAepKaTh:

THUTYyJIBHBIN JTUCT

Lens paboTs

TeopeTnyeckas 4acTh:

MexaHu3Mbl IPOHUIIAEMOCTH BOJIOPOJA YEPE3 METAILIIBI
Kunernueckas teopust npouecca NpuaIunaHus

VYpaBHenus i pacu€ra MPOHUIAEMOCTH U KO3 PUIMeHTa MpUIuIaHus
DKcnepuMeHTaIbHAas 4acTh:

Onurcanue yCTaHOBKH U METOJAMKU U3MEPEHUM

[TapameTppl MEMOpaHbI U yCIIOBUS IKCIIEPUMEHTOB

TaOnuipl UCXOAHBIX TAaHHBIX (TEMIEpaTypa, AaBlIeHUE, OTOK)
Pesynbrarsl u aHanms:

[TocTpoeHHbIE U30TEPMBI IPOHULIAEMOCTH

Paccunrannbie 3HaUYeHUS KOAPPUITUSHTA IPYITATIAHUS

I'paduk 3aBUCMMOCTH IPOHUIIAEMOCTH OT OOPATHOI TeMIiepaTypbl
Paccuntannbie sHEprUs aKTUBAIMU U APYTHE MTapaMeTPhI

BriBogastr:

O 3aBUCHUMOCTHU ITPOHULIAEMOCTH OT TEMIEPATYPhI U JaBICHUS

O 3navueHuu Kod¢ULMEeHTa NPUITUIIAHUS I UCCIETyEMON CHCTEMBbI
O BIMSIHMM COCTOSIHUS IOBEPXHOCTH HA KUHETUKY IIpoliecca

O npUMEHUMOCTH METO/1a JJIsl U3yUYE€HHS B3aUMOJICHCTBUSI BOJIOPOJA C METAINIAMU

OOOO_O\OOOO}J]OOO_-&OOO_DJ!\):—‘

JlabopaTopHas padora Ne 2. OnpeesieHre YJHEPruM aAKTHBALMHU U NIPEAIKCIOHEHTHI
NPOHMIAEMOCTH HA MeTAJLNINYeCKOil MeMOpaHe MeT010M M300ap MPOHUIIAeMOCTH

1. Henb paboTsl

I'maBHas uenb: OnpenenuTh SHEPTHIO0 AKTUBALMHU U MPEIIKCIIOHEHUNUATbHBIT MHOXUTENb MPO-
HHUIIAEMOCTH BOJIOPOJa Yepe3 METAUTMYECKYI0 MEMOpaHy C MCIOJIB30BAHHEM METOJIa M300ap MpOHU-
1Ia€MOCTH.

Konkpernsie 3agaumn:

1. M3yuuTh TEMOEpaTypHYIO 3aBUCUMOCTb IMPOHHUIIAEMOCTH I'a30B Yepe3 METALINYECKUE MEM-
OpaHbl.

2. OcBOUTH METOJIMKY U3MEPEHHUsI IPOHUIIAEMOCTH B U300apHBIX yCIOBHUSX.

3. TloctpouTs n300apsl MPOHUIIAEMOCTH MPHU PA3TUIHBIX TTOCTOSHHBIX JIaBJICHUSX.

4. Onpenenutb HEPTUIO aKTUBALIMH U MPEAIKCIOHEHIIUATIBHBIM MHOKUTENb MpoIecca IPOHHU-
IIA€MOCTH.

5. IlpoaHanu3upoBaTh BIUSHHUE JABIECHUS HA KUHETUUYECKUE TapaMETPHI.

2. Xon paboTsl

Oran 1. [TonrotoBka sKxcrnepuMeHTa

e IloaroToBUTH METAIIIMYECKYIO MEMOpaHy (BaKyyMHBII OT/KUT, OYHUCTKA TOBEPXHOCTH).
e YcTaHOBHUTH MEMOpaHy B H3MEPHUTEIBHYIO STYCHKY, 00€CTIEUUTh TePMETHIHOCTb.

e IIpoBectu BakyyMUpOBaHHE CUCTEMBI JO BBICOKOTO BaKyyMa.

o KammbpoBaTh cuctemMy u3MepeHHsl JaBICHUS H TEMIIEPATYPHI.

Oran 2. [IpoBenenue usmepenuii no nzodapam

e YcTaHOBUTH NOCTOSIHHOE JIaBJICHHE BOJOPO/Ia Ha BX0/1e MeMOpaHsbl (repBasi n3o00apa).
e IInaBHO MOBBIIATH TEMIIEPATYPY C 33AaHHBIM IIarOM.
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e Ha kaxnoli Temmneparype AOXKHAATHCA CTALMOHAPHOI'O PEXHMMA M M3MEPSTH MOTOK 4epe3
MeMOpany.

e 3anucaTb yCTAaHOBMBILKECS 3HAYEHMS MIOTOKA JUIS KAXKI0M TEMIIEpaTyphl.

e IloBTOpUTH M3MEPEHHUS ISl HECKOJIBKUX Pa3IMYHbIX JABJICHUM (cepus nzobap).

Oran 3. O0paboTka JaHHBIX

e Paccuutarh K03(pPUIHEHT TPOHUIIAEMOCTH JIsl KaXKA0H TeMIepaTyphl U AaBJICHUS.

e TlocTpouts m300apsl NpoHUIIAEMOCTH B KoopauHatax In(P) ot 1/T.

e [IpoBecTu NMHEHHYIO aIPOKCUMALIMIO KaXKI0M N300apHl.

e OmpenenuThs TAaHTEHCHI yIila HaKJIOHAa U300ap Uil pacuéTa SHEPIUH aKTUBALUH.

Otan 4. Pac4€T KUHETUYECKUX MapaMeTPOB

e Paccumrats sHepruto aktuBamu Ea i kaxmoit n3o0apsl.

e OmpenenuTh NpeIdKCIOHEHIIMATBHBIN MHOXUTETh PO U3 0Tpe3KoB, OTCEKaeMbIX Ha OCH Op-

e Iloctpouts cBOAHBIN rpaduk 3aBucuMoctd Ea u PO oT naBnenus.
e [Ipoananu3upoBaTh MOCTOSTHCTBO KUHETUUECKHUX MTapaMETPOB.

3. OTueTHOCTh

OTyeT NOKEH CoAepKaTh:

THUTyJIBHBIN JTUCT

Iens paboTsr

TeopeTnyeckas 4acTh:

Teopus nporiecca NPOHUIIAEMOCTH Ta30B YEPE3 METALIIbI
VYpaBHuenue AppeHuyca Jijisi IPOHUIIAEMOCTH

@u3HyYECKUil CMBICI JHEPTUU AKTUBALMU U IPEIIKCIIOHEHTBI
DKCnepuMeHTaIbHAs 4acTh:

CxeMa 3KCrepuMEHTAIbHON YCTaHOBKHU

[TapameTpsl MeMOpaHbI U YCIOBHS OTBITOB

Tabnuibl U3MEPEHHBIX IOTOKOB MPH pa3inyHbIX T u P

Pesynprarsl u aHanms:

[TocTpoennbie n300apbl MPOHUIIAEMOCTH B KOOPAMHATAX AppeHuyca
Paccunrtannsie 3nauenus Ea u PO nns kax ot nzo6apbl

Amnanu3 3aBucumoctu Ea u PO ot naBnenus

CpaBHeHHE C TUTEPaTYPHBIMU JaHHBIMU

BriBoasl:

O mpuUMEHUMOCTH ypaBHEHHSI AppeHuyca JJis ONUCAHUS TPOHUIIAEMOCTH
O BnUsIHUM JABJIEHUS Ha KUHETHYECKUE apaMeTphl

O MexaHu3Me MPOHUIIAEMOCTH BOJIOPO/Ia Yepe3 UCCIIeIyeMyI0 MEMOpaHy
O ToyHOCTH MeTOa U300ap /Ui ONPEIEICHUS YHEPTUU aKTUBAIIII

OOOO_O\OOOO.QI]OOO.-lkOOO.U)!\):—*

JlabopaTopnasi paGora Ne 3. OnpenesieHne TeMepaTypHoi 3aBUCHMOCTH KO3 HLeHTa
auddy3nu B MeTanin4eckoii MeMOpaHe MeTOA0M CIIPSAMJICHHSI KPHBO NPOpbIBa B (PYHKIHO-
HAJbHOM MacmTade

1. Llens paboThI

I'maBHas 11e51b: DKCIEPUMEHTAIBHO ONPENEIUTh TEMIEPAaTYpHYIO 3aBUCUMOCTh KO3(QuIreHTa
muddy3un BoJopoJa B METALIHUECKOW MeMOpaHe MeTOJOM 00pabOTKM KPUBBIX MPOPHIBA B (DYHKIIH-
OHaJIBHBIX KOOPJWHATAX.

KonkpertHsle 3a1aun:

1. W3yuuTh MeTOJ 00pabOTKH KPUBBIX MPOpPHIBA Il onpeneneHus koddduurenta nuddysuu.



pona.

(98]

4.
5.

OcBouthb TCXHUKY IMPOBCACHHA IKCIICPUMCHTOB IO U3MCPCHHUIO KMHCTUKHU IMPOPLIBA BOAO-

Onpenenuts kKod3puureHTs! U y3un IPH Pa3InIHbIX TEMIIEpaTypax.
Haiitu sHepruro aktuanuu audGy3um.
OueHuTh BIMSHUE TeMIepaTypbl Ha 1 dy3noHHBIE XapaKTEPUCTUKU MEMOPaHBI.

2. Xox paboTsl
Oram 1. [lonroroBka MeMOpaHbl U yCTAaHOBKHU

[TonroroBuTs 00pazen; MeMOpaHbl (MexaHu4Yeckast 00paboTKa, BAKyYMHBIN OTIKHT).
YcraHoBUTh MeMOpaHy B 1U(Qy3HOHHYIO SUCHKY, 00ECTIeUNTh TepMETUIHOCTD.
[TpoBecTr BakyyMUpOBaHHE CUCTEMBI ISl yIAJICHUS aICOPOMPOBAHHBIX I'a30B.
[TpoBeputh paboTy CUCTEMBI PETUCTPALIMH JABICHHUS U TEMIIEPATYPBI.

Oran 2. [IpoBeneHNe SKCIIEPUMEHTOB IIPU Pa3IMYHbIX TEMIIEpaTypax

Ba).

Y CTaHOBUTH MOCTOSTHHYIO TEMIIEPATypPy B SUEHKeE.
Co3znaTh CKavyoOK JaBJI€HUs BOJAOPO/a Ha BXOJHON CTOPOHE MEMOpaHBbI.
PeructpupoBarh n3MeHEeHNE JaBICHUS Ha BHIXOAHOW CTOPOHE BO BpeMeHU (KpHBas MpOpbI-

[IpoBecTu 3KCHIEpUMEHTHI B TMana3zoHe temieparyp (Hanpumep, 100-400°C).
JIist Kaxa0i TeMIiepaTypbl OJYYUTh HE MEHEE 3 KPUBBIX MPOPHIBA JIJIsi CTATUCTUKH.

Oran 3. O6paboTka KpUBBIX TPOPHIBA

[TocTpouTh KpUBBIE MPOPHIBA B KOOPAMHATAX OTHOCUTEIILHOTO JIaBJICHUS OT BPEMEHHU.
[lepectpouth KpuBble B (DYHKIMOHAIBHBIX KOOpJAWHATAX [UIsl JMHEapU3aluu (Hampumep,

erf '(F) or t, rae F - crenenb NpoOHUKHOBEHUS).

Omnpenenuts ko3 durnmeHt auddy3un U3 HAKIOHA CIPSMICHHBIX 3aBUCUMOCTEH.
Paccumrats cpennue 3HaueHus kodddunumenra quddysnn 1t Kaxaoi TeMnepaTypsl.

Otan 4. AHanu3 TemnepaTypHOi 3aBUCUMOCTH

[Toctpouts rpaduk 3aBucuMocTH Kodddunmenta quddy3un OT TeMIepaTypsl B KOOpIuHa-

tax Appennyca (InD ot 1/T).

OnpenenuTth SHEPTUI0 aKTUBALUMU AUPPY3UH U3 HAKJIOHA MTPSMOM.
PaccunraTh npeadkcnoHeHIHaIbHBIN MHOKUTETD Do.

3. OTUETHOCTD
OT4YeT OJKEH COAepKaTh:

0.0\OOOO.QIIOOO_-lkOOOE.»J.l\):—‘

TUTYyJIBHBIN TUCT

ens paboTs

Teopernueckas 4acTb:

Huddys3us ra3oB B MeTaax

MeToa KpUBBIX IPOPBIBA M €70 MaTeMaTHYeckoe 000CHOBaHHE
TemnepaTtypHas 3aBucUMOCTb K03 punrenta 1updpys3un
DKclepUMeHTaIbHAasl YacTh:

Onucanue yCTaHOBKH U METOJIMKH U3MEpPEHUIN

[TapameTpsl MeMOpaHbI U yCIOBUS IKCIIEPUMEHTOB

[TpuMepbl HCXOAHBIX KPUBBIX MTPOPHIBA

Pe3ynbraThl 1 aHAN3:

KpuBsie mpopsiBa B GyHKIIMOHATHHBIX KOOPIWHATAX

PaccuuTannble kKodppuureHTs! 11 y3un MpH pa3InIHbIX TEMIIepaTypax
I'paduk 3aBucumoctu InD ot 1/T

PaccunTanHble SHEpryus akTUBALMU U MPEIIKCIIOHEHIMATBHBIA MHOKUTENh
BriBoabr:

O npuMEeHHMOCTH METOo/1a JUIs onpeaenaeHus kodpduurenta 1uddy3un
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O xapakTepe TeMIepaTypHOi 3aBUCUMOCTH AUPPYy3Un
O BenMuMHE SHEPTUH aKTUBAIUK TU(PY3UH BOIOPOa B MEMOpaHe
O TOYHOCTH NOJYUYEHHBIX PE3YJIbTATOB

JlabopaTopnasi padora Ne 4. Onpenenenue kodpunuenta 1udpdy3uu 1 Ipyrux KUHeTHYe-
CKHX K03()(PUIHEHTOB NyTeM penienusi oopaTHoi 3agaum auddy3uu B MeMOpaHe ¢ Moaupuum-

pOBﬂHHOifI MOBEPXHOCTBIO, IPUMECHUTEC/IBHO K METOAY IIPOPLIBA

1. enb paboThI

I'maBHast wenb: Onpenenuts kodhouuueHT aupy3sur U KHHETHYECKHE MapaMeTpbl MOBEpX-
HOCTHBIX IPOIIECCOB B MeMOpaHe ¢ MOJU(HUIMPOBAHHOW MOBEPXHOCTHIO MyTEM PELICHHUS OOpaTHOMH
3aJ1a4M JUIsl JaHHBIX METOZA IIPOPHIBA.

Konkpernsle 3a1aun:

Nk W=

N3yunth ocobennocty auddy3un B MeMOpaHax ¢ MOAU(PHUITMPOBAHHOM MMOBEPXHOCTHIO.
OcCBOUTH METOJIUKY perieHuss 00paTHOM 3a1auu TupQy3um.

Onpenenutb KOXPPHUIHUESHT TUPPY3UH U KOHCTAHTHI CKOPOCTH TTOBEPXHOCTHBIX MPOIECCOB.
OueHuTh BIMSHIE MOIU(PUKAIIH TOBEPXHOCTH HA KHHETHYECKUE ITapaMeTphI.

[TpoBectu BepudUKainio NOTYYCHHBIX PE3yJIbTATOB.

2. Xo paboTsI
Oran 1. [lonroToBka MeMOpaHbI ¥ SKCIIEPUMEHTA

HpOBeCTI/I MO,Z[H(i)I/IKaI_II/IIO IMOBCPXHOCTH MeM6paHI>I (HaHbIJ'IeHI/Ie, UMILJIaHTallusA, OKHCIIC-

YcTaHOBUTH MEMOpaHy B U3MEPUTEIBHYIO STUCHKY.
[IpoBecTu BakyyMHUpOBaHUE CUCTEMBI.
KanubpoBaTh n3mepurenbHbie TPHUOOPHI.

Oran 2. DKcriepuMeHTalIbHbIE U3MEPEHUs

[IpoBecTu cepuro 3KCIIEPUMEHTOB METOAO0M MPOPHIBA IIPU PA3IMYHBIX TEMIIEPATYpaX.
3aperucTpupoBaTh KpUBbIE IPOPHIBA C BBICOKUM BPEMEHHBIM pa3peleHUEM.
[ToBTOPUTH U3MEPEHUSI U1 CTATUCTHYECKONW 0OPaOOTKH.

3apuKcupoBaTh yCIOBUS MPOBEACHUS KaXKI0T0 SKCIIEPUMEHTA.

Oran 3. Pemienue oOpaTHO# 3a1aun

Bri6pate MaTemaTuueckyto Mojienb 1updy3un ¢ y4eToM NOBEPXHOCTHBIX MPOIECCOB.
Pazpabotare anroputm pemeHust 0opaTHoil 3a1a4n.

[IpoBectu nodGop mapaMeTpoOB MOJIENH 10 SKCIIEPUMEHTAIBHBIM JIaHHBIM.

Onpenenuts KOdQPUIKUEHT TUPPY3UH U KOHCTAHTHI CKOPOCTH TTOBEPXHOCTHBIX MPOIECCOB.

Oran 4. AHanu3 pe3ynbTaToB

OneHUTh TOYHOCTH OIPEIeTICHHS] TapaMeTPOB.

[Ipoananu3upoBaTh TEMIEPATYPHYIO 3aBUCUMOCTh KHHETUYECKUX KOA(D(PHUIIMEHTOB.
CpaBHUTH mapamMeTpbl MOTUGHUITUPOBAHHON U HEMOIU(UIIMPOBAHHON MeMOpaH.
[TpoBecTu craTUCTHYECKYI0 00paOOTKY pe3yIbTaTOB.

3. OTyeTHOCTH
OT4eT NOKEeH CoAepKaTh:

© 00 WM

TuTybHBIN TUCT

[enb paboThI

TeopeTnyeckas 4acTh:

Huddysus B MemOpanax ¢ MOAM(PUIMPOBAHHON MTOBEPXHOCTHIO
MareMaTHYeCKHE MOJICITH TOBEPXHOCTHBIX MPOIIECCOB

Mertobl perieHust 0OpaTHBIX 33134



DKCnepuMeHTaIbHAas 4acTh:

MeTton MoauduKaluy NOBEpXHOCTH

[TapameTpsl 3KCIIEPUMEHTATIBHON YCTaHOBKH

VYcnoBus mpoBeAeHUS] U3MEPEHUH

Pesyinbrarsl u ananums:

DKCnepuMeHTalbHbIE KPUBBIE TPOPHIBA

PesynbTathl pereHusi 0OpaTHOM 3a1a4n

OrnpenesieHHbIE KHHETHYECKUE TTapaMETPhI

AHanu3 TOYHOCTHU U IOCTOBEPHOCTHU PE3YJIbTaTOB

BriBoapbr:

O BiustHAM MOAM(HUKAIIY TOBEPXHOCTH HA KUHETUYECKHE MTapaMeTPhI
O nIpUMEHUMOCTH UCIOJb30BaHHOM MATEMAaTHYECKON MOJEIN
O TouHOCTH METO/1a pelIeHus] OOpaTHOM 3a1a4H

O nepcrnexTrBax MPakTUYECKOr0 IPUMEHEHHUSI pe3yJIbTaTOB

OOOO_O\OOOOSJIOOO_Jk

JlaGopaTopHas padora Ne 5. Onpenenenne ko3ppuunenta nudpPy3un u Ipyrux KUHeTHYe-
CKHX KO3()(PMUIMEHTOB METOI0M KOHIIEHTPAUMOHHBIX HMITYJIHCOB C HCIOJIb30BAHNEM aTOMM3a-
TOpa BOAOpPOJa

1. e paboTs

I'maBHas nenb: Onpenenuth kKodhdunueHT muddy3un 1 KHHETHISCKUE MapaMeTpbl B3aUMO/ICH-
CTBHSI aTOMapPHOTO BOJIOPOJIAa C METALTMYECKOW MEMOPAHOI METOIOM KOHIIEHTPAIIHOHHBIX UMITYJIbCOB
C MCIIOJIb30BaHUEM aTOMHU3aTOPa BOJIOPOIA.

KonkperHsbie 3a1aun:

1. V3y4uTh METOa KOHIICHTPAIIMOHHBIX UMITYJIBCOB JJIS UCCIEAOBAHUS KHHETUKHA aTOMapHOTO
BOJIOPO/JIA.

2. OcBoutb pabOTy C aTOMHU3aTOPOM BOJOPOAA W METOJIUKY CO3JaHHUS KOHIICHTPAIIMOHHBIX
UMITYJIbCOB.

3. Omnpenenutsb ko3 urment auddy3un aToMapHOTO BOIOPO/Ia B MEMOpaHe.

4. HaifTu KOHCTaHTBI CKOPOCTH MTOBEPXHOCTHBIX MPOIIECCOB.

5. OIeHNTH BIUSHUE aTOMAPHOTO COCTOSIHHS BOJOPO/Ia HA KHHETHYECKUE TTapaMeTPFI.

2. Xoa paboTsI

Oran 1. IToaroroBka s3KCriepUMEHTaIbHON yCTaHOBKU

e IloaroToBUTH METANIMYECKYIO MEMOPaHy (OYMCTKA, aKTUBALIMSI [IOBEPXHOCTH).

e VYcTaHOBUTH MeMOpaHy B U3MEPHUTEIBHYIO SUEHKY ¢ aTOMU3AaTOPOM BOJOPOJIA.

e IIpoBecTu BaKyyMUPOBaHUE CUCTEMBI.

o Hacrpouts cucremy reHepanyy U JETEKTUPOBAHUS KOHIIEHTPALIMOHHBIX UMITYJIbCOB.
Oran 2. [IpoBenenue nsmepeHuit

o Co3zmarp cTallMOHAPHBIN MOTOK aTOMAapHOI'O BOAOPOAA.

e T'eHepupoBaTh KOHIEHTPALWOHHBIE UMITYJIbChI 3aJaHHOW aMIUIUTYAbl U ITTUTEIbHOCTH.
e PeructpupoBaTh OTKIMK CUCTEMBI Ha BBIXOJIE MEMOpaHBHI.

o IIpoBectu cepuro U3MEpEHU IPHU PA3IMUHBIX TEMIIEpATypax.

e V3MeHUTH aMIUIUTYy UMITYJIbCOB JUISl HCCIIEAOBAHUS HETMHEHHBIX 3((EKTOB.

Otam 3. O6paboTKa JaHHBIX

e AmnanmusupoBaTh (pOpPMYy UMITYyJIECOB Ha BXOJIE M BBIX0JI€ MEMOPAHHBI.

e OmpenenuTh BpeMeHa 3aJIeP>KKU U YIIUPEHUS UMITYJIbCOB.

e Paccumrars ko3P puureHT quddy3un u3 BpeMEHHBIX XapaKTePUCTUK UMITYIIbCOB.

e OmpenenuTb KOHCTAHTBI CKOPOCTH aJICOPOITUU U JECOPOIUH.

Oran 4. Pemienne oOpaTHO# 3a1aun
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ITocTponuThs MaTeMaTH4ECKy MOJEIb MIpoOLIECCa.

ITpoBecTr nAECHTUDHUKALMIO TAPAMETPOB MOEIH 10 SIKCIEPUMEHTAIbHBIM JaHHBIM.
OLEHUTh TOYHOCTD OIPEIEICHUS] KHHETUYECKUX KO (UIIMESHTOB.
IIpoananu3upoBaTh aieKBaTHOCTb MOJIENIH.

3. OTYeTHOCTh
OTuer HOKEH COlEepKaTh:

OOOO'O\OOOO}IIOOO%OOOSJJ!\):—‘

TUTyIBHBIN TUCT

Lens paboTsl

Teoperuueckas 4acTb:

OcobeHHOCTH B3aUMOJICHCTBUSL aTOMapHOTO BOJIOPOJIA C METAJUIaMHU
MeTo KOHIIEHTPAIIMOHHBIX UMITYJIHCOB

MareMaTHueCKUE MOJIEIH MTEPEHOCa aTOMapHOTO BOJIOPOIa
DKcrnepuMeHTalIbHAS YacTh:

Cxema dKCrepuMEHTAIbHON YCTaHOBKHU

[TapameTpsl MEMOpaHbI U YCIIOBUS OTIBITOB

PexxuMbl reHepaiuu UMITYJIbCOB

Pe3ynbTaThl 1 aHammu3:

3aperucTpupoBaHHbIC KOHIICHTPAIMOHHBIC UMITYJIbCHI
Paccunrannbie koaddunmeHTs qUhdY3uH

Onpe/eneHHbIE KOHCTAHTBI CKOPOCTH MTOBEPXHOCTHBIX IMPOIIECCOB
AHanu3 TemnepaTypHOU 3aBUCUMOCTH MapaMeTPOB

BriBoabl:

O xoapurmente quddy3un aToMapHOro BOIOPOIa B MEMOpaHe

O KMHETHKE TTOBEPXHOCTHBIX MPOIIECCOB C yYaCTHEM aTOMAapHOT0 BOJIOPOA
O npeumyIecTBaX METO/1a KOHIEHTPAIMOHHBIX UMITYJIHCOB

O BJIMSIHMHM aTOMAPHOTO COCTOSIHUS HAa KHHETUYECKHE ITapaMeTPhI

JlabGopaTopHas padora Ne 6. Onpenenenne kodppuuuenta nudpPy3umn u APyrux KUHeTHYe-
CKHX KO3()PUIIHEHTOB METOI0M KOHLIEHTPAMOHHBIX HMIYJIHCOB € UCMOJIb30BaAHHEM TJIEIOLIEro

pa3psjia AJisl NIaCCMBHBIX MOBEPXHOCTEH MeTal1a

1. Henb paboTsl

I'maBHas nenb: Onpenenuts kodhdunueHT quddy3un 1 KUHETHYECKUE MapaMeTpbl B3auMOIeH-
CTBHS BOJIOPOJA C MAaCCUBHBIMU METAINIMYECKUMHU MTOBEPXHOCTAMHU METOJIOM KOHIIEHTPAMOHHBIX HM-
IIYJIbCOB C UCIOJIb30BAHUEM TJIECIOIIETO pa3psaa.

Konkpernsie 3agaumn:

DAL=

N3y4nTh METOJT KOHLIEHTPAILIMOHHBIX UMITYJILCOB B COUETAHUHU C TIICIOILUM Pa3psAaoM.

OCBOUTH TEXHHUKY CO3/IaHHSI TACCHBHBIX TOBEPXHOCTEH Ha METANTHIECKUX 00pa3iax.

Onpenenuts KodpPuureHT TUdPy3uH BOIOPOIa Uepe3 MACCUBHBIH CIIOH.

HaiitTn KOHCTaHTBI CKOPOCTH MMOBEPXHOCTHBIX MPOLECCOB Ha MACCUBHON NTOBEPXHOCTH.
O1eHUTh 3aIIUTHBIE CBOMCTBA MACCUBHOTO CJIOSI.

2. XoJ paboTsl
Oran 1. [Toaroroska o0pa3LoB 1 yCTaHOBKH

IloaroToBUTh MeETaLIMYECKHUE 06pa3I_U>I C IacCHBHOH MMOBCPXHOCTBIO (OKCI/IIlHLIC IIJICHKH,

MTOKPBITHUS).

YcranoBUTh 00pasell B KaMepy ¢ TICIOIIUM Pa3psiaoM.
Co3znaTh BakyyM B U3MEPHUTENLHON cUcTEME.
HactpouTs mapameTpsl TI€IOIIEro paspsijia (J1aBieHue, HaupsyKeHue, TOK).
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Oran 2. PopMUPOBAaHUE TACCUBHOI'O CJIOS

.
CJ1041.
.

[IpoBecTu 00pabOTKY MOBEPXHOCTH B TICIOLIEM paszpsie 1is (GOpMUPOBAHUS MACCUBHOTO

KoHTponupoBath TOJIIUHY ¥ COCTaB TACCUBHOTO CJIOSI.
CraOunu3upoBarh MapaMeTpbl MACCUBHOTO CIIOS TIEPE]T U3MEPEHUSIMHU.

Oran 3. [IpoBeneHue nsmepeHuit

Co3nath cTaOUIIBHBIN MOTOK aTOMapHOT0 BOJIOPOJIA C IIOMOIIBIO TICIOLIErO pa3psa.
I'enepupoBaTh KOHIICHTPAIMOHHBIE UMITYJIbChI PA3IMYHON aMIUIUTYIbI.
PeructpupoBarh OTKJIMK CHUCTEMBI Ha BBIXOJIE 00pas3Iia.

[IpoBecTu n3MepeHus Mpu pa3InYHbIX TEMIIEPATypax U JaBICHUSIX.

Oran 4. O6paboTKa JaHHBIX

CJIOH.

AnanuzupoBath (OpMy U MapamMeTpbl KOHLIEHTPALUOHHBIX UMITYJIbCOB.
OrnpeieiuTh BPEMEHHbBIE XAPAKTEPUCTUKU MPOXOXKICHUS HMITYJIHCOB Y€pe3 IMaCCHUBHBIN

Paccuurats a3 dexTuBHbIi KOdhdument tupdysun.
OmnpenenuTh KOHCTAHTBI CKOPOCTH TIOBEPXHOCTHBIX ITPOLIECCOB.

3. OTYeTHOCTh
OTuer H0KEH CONepKaTh:

OOO0.0\OOOO_LIIOOO%OOOEJJ!\):—‘

TUTyIBHBIN TUCT

Lens paboTsr

Teoperuueckas 4acTh:

@usnuecKue OCHOBBI METOIa TIICIOLIETO pa3psia

Ocob6ennoctu quddy3un yepes MmacCUBHBIC CION

KuHeTrka nmoBepXHOCTHBIX MPOILIECCOB HA MTACCHBHBIX MMOBEPXHOCTAX
DKcrepuMeHTalIbHAS YacTh:

Mertoasl co31aHus TACCUBHBIX IIOBEPXHOCTEN

[TapameTpsl TiI€IOIIETO pa3psiia

VYcnoBus npoBeIeHN U3MEPEHUIN

Pe3ynbraThl ¥ aHANN3:

KuneTtnueckue KpuBbIe IPOXOXKACHUS UMITYJIHCOB

PaccunTannsle kKoappuurenTs! auddy3un

OmnpeneneHHbIe KOHCTAHTBI CKOPOCTH TPOIIECCOB

O1eHKa 3alIUTHBIX CBOMCTB MMACCUBHOTO CIIO0S

BriBoabl:

O BIUSHUM MTACCUBHOTO CJI051 HA KWHETUKY B3aMMOJIEHCTBHS C BOJOPOJOM
O > pexTUBHOCTH MACCUBHOTO cl0sl Kak Oapbepa 1uist tuddy3un

O NpUMEHNMOCTH METO/1a JUIsl UCCIIEIOBAHUS MTACCUBHBIX MTOBEPXHOCTEN
O mepcreKTHBax UCIOIB30BAHUS PE3YIIBTATOB AJIS 3AIIUTHI OT BOJIOPOTHON XPYITKOCTH

Tabauna 4 Kpurepnn oneHnBanus 1a00paToOpHbIX padoT

Kpurepuii olieHUBaHHUS Pesyibrar

3agaHus BRIIIOJIHEHBI B ITIOJIHOM 00BEME. 5
IIpencraBieH NUCbMEHHBIA OTBET
BrIsiBiIeHBI 3HaHMSI KOMIIETEHTHOCTH B paMKax 3a-

IaHus.

3agaHys BRIIIOJIHEHBI YACTUYHO. 3
[IpencraBieH NUCbMEHHBIA OTBET
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BrisgBiieHbl YacTHYHBIC 3HAHUSA KOMIIETCHTHOCTH B
paMKax 3a1dHH.

3amaHus He BBLINOJHEHBDI. 0
He npencraBieH NMCbMEHHbBIA OTBET

3HaHUsT KOMIIETEHTHOCTHM B paMKax 3aJaHus He
BBISIBJICHBI.

BOHPOCLI AJIs1 YCTHOI'O O0TBE€TA

1. TlonsATHE BOIOPOAOIPOHUIIAEMOCTH. METOABl IKCIIEPUMEHTAIBHOTO HUccienoBanus. [lpakru-
4ecKoe MpuMeHeHne. PU3n4ecKue MpoLECChl, BIUAIOINE Ha NIPOLIECC IPOHUKHOBEHUS BOJOPOAA Ye-
pe3 MeTajulbl U IOJIyIIPOBOJHUKH. YPAaBHEHMS, OIMCHIBAIOIINAE OTACIBHBIE CTaAuH. MHOIOCIOMHBIE
MeMOpaHBI.

2. MembOpannble kamepbl. OCOOEHHOCTH BXOJHOW M BBIXOAHOM udacTeil. [lomava rasza Ha BXOA-
Hy!0 CTOpOHY. OTKauka MM HaKOIUIEHUE Ta3a Ha BBIXOAHOM CTOpPOHE. MeToabl KOHTPOJIS U peryiu-
POBKHU TemIiepaTrypbl. MeTo/1bl KOHTPOJISI U PEryJIMPOBKHU JaBJIeHUS. ATOMM3AUS U MOHU3ALUS BOJIO-
poza. Merozbl U3MEpPEHHsI IPOHUKAIOIIETO ITOTOKA.

3. Metoabl U3roTOBICHUS MEMOpaH U MEMOPaHHBIX siueeK. MeTobl HaHeCEeHUs! MOKPHITUil. Me-
TO/Bl OYMCTKH MOBEPXHOCTU MeMOpaH. Pacuer mapameTpoB M M3rOTOBJIEHHE aTOMU3aTOpoB. Pacuer
[apaMeTpoB U CO3/1aHUE Ta30BOr0 paspsla Uil MOHHOM OomOapaupoBKu MeMOpaH. MOHTax MeM-
OpaHHOM STYCHKHU B SKCIIEPUMEHTAIBHYIO YCTAaHOBKY

Ta6auna 4.1. Kpurepnu oneHnBaHusi YCTHOIO ONpoca

Kputepuit bann
o0yyJaromuiics He CMOT JIaTh OTBET, JOIMYCTHJ 3HAYHTENbHBIC OIIMOKK TPU OTBETE Ha BO- 0
MIPOCHI MTPEToAaBaTeNs
o0yyYaromuiics OTBETHJ Ha IOCTaBJICHHBIH BOMPOC TMperojaaBaTels, AOMYCTHB He3HAYH- 10

TelIbHbIC OIIMOKU B OTBETAX WJIU BBLIIOJIHHMII 3alaHruC B LCJIOM IIPABUIIBHO, NOIIYCTHUB HEC-
TOYHOCTH U HE3HAUMTENIbHBIE OIINOKU

oOyyaronuiics 6e3 omMOOK NOJTHO U IIPABUIBHO OTBETHII HA IIOCTABJICHHBIN BOIIPOC MPETIO- 20
JaBatens

Tabauua 4.2. Kputepuu onieHMBaHUA 32/1aHUI BADUATHBHOM YaCTH

2.1 Pedepar no qucuumimze «CrenuansHas 1adopatopus M0 BOAOPOI0- 1 5
IIPOHUIIAEMOCTH MaTEpUaJIOB)»

2.2 VYyactue B HUPC 10 25

23 VYyactHuk knyba Mu® 1 10

2.4 VYyactue B onumnuaze (husnka, MaTeMaTHKa) 5 10

24.1 y4acThe 5 5

2.4.2 pu3ep 10 10

2.5 [Ty6nukanys B MHAEKCUPYEMOM >KypHase (COBMECTHO C IperojiaBare- 10 10
JeM)

2.6 AKcenepalmonHas mporpamma/ mpoekT Pocmomnonexu 20 40

2.6.1 y4yacTue 20 20
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2.6.2 IPAHT 40 40
IIpomexyTouHas arrecTaluus N0 AUCIUIIIINHE 0 30

HTtoro 6a10B Mo BapuaTUBHOMN YacTH 40 60
Htoro 0aiioB 1o JUCHUILIMHE 100

IIpumepHas TemaTuka pegeparos

Teopernueckrue OCHOBBI BOJJOPOIOTIPOHUIIAEMOCTH MaTepuasioB: Juddy3us 1 pacTBOPUMOCTD BO-
I0poaa.

DKCTepuMEHTAIBHBIE METO/IBI H3MEPEHUS BOAOPOIONPOHUIIAEMOCTH: TEXHUKU 1 000PYIOBaHHE B
J1a00paTOpHH.

dakTopbl BIUSHUS HA BOJOPOJOIPOHUIIAEMOCTh: TeMmnepaTypa, JaBlIeHHE U CTPYKTypa MaTepua-
JIOB.

4. BoaopoaonpoHUIIAeMOCTh METAJIOB U CIJIAaBOB: MeXaHU3MBbl U 3KCIIEPUMEHTAIIbHBIE TaHHBIE.
5. IlponunaemMocTb BOJOpO/ia B HOJUMEPHBIX MaTepuanax: [Ipumenenue B MemOpaHax.

6. Kepammueckre MmaTepualibl 1 BOJOPOIONIPOHUIIAEMOCTE: [IpenmyIiecTBa 1 orpaHUYCHHUS.

7. TlpumMeHeHHE BOJOPOIOTPOHUIIAEMOCTH B TOIUTMBHBIX 3JIEMEHTaX U XPaHEHUH BOAOPO/A.

8. TIpoGnemsl 6e3omacHocTr: BomopoaHas XpynKkoCTh U yTEUKH Yepe3 MaTeprallbl.

9. CpaBHeHHE BOJIOPOJIOTIPOHUIIAEMOCTH C MIPOHUIIAEMOCTBIO JAPYTUX I'a30B (a30T, KUCIOPON).

10. MoaenupoBaHue BOOPOAONPOHULIaeMOCTH: KOMIbIOTEpHBIE CUMYJISILIUY U TIPEACKa3aHUs.

11. DxcnepyuMeHTalIbHBIE BBI30BBI B 1aboparopun: Ilogroroska o6pasios 1 kaauOpoBka NpuOOPOB.
12. BnusiHue oKpy Karoliel cpeibl Ha BOJIOpOoIoNpoHuIiaeMocTb: Kopposus u okucieHue.

13. Pa3zBuTre HaHOMAaTEpUAJIOB JUIs YIYUIIEHUS BOAOPOIONPOHUIIAEMOCTH.

14. UnTepriperamysi JaHHBIX BOJIOPOIONIPOHUIIAEMOCTH: MaTeMaTHYecKie MOJICNI ¥ aHAJIN3 KPUBBIX.

15. byaymiue TeHeHIIMK B BOJOPOAONIPOHUIIAeMOCTH: IHHOBAIMK Y MHTETrpaliysi ¢ BO30OHOBIIIEMOMN
SHEPreTUKOM.

Tabéumna 4.3. Kpurepun onenuBanus pedepara

Kpurepuii onenuBanus Pesynbrar

Conepxanne pedepara COOTBETCTBYET 3asBICHHON B Ha3BaHMM TeMaTHKe; pedepar | S 6amwioB
oOpMIIEH B COOTBETCTBUU C OOLIMMH TPeOOBAaHUSAMH HAMUCAHUS U TEXHUYECKHUMHU
TpeboBaHusiMu odopmiieHus pedepara; pedepar MMeeT UYETKYIO KOMIIOZHIMIO U
CTPYKTYpY; B TeKCTe pedepara OTCYTCTBYIOT JIOTUYECKUE HAPYIICHHS B MPEICTaBIIe-
HUW MaTepHualia; KOPPEeKTHO O(POPMIICHBI U B TTOJIHOM 00BEME MPEICTABICHBI CITUCOK
WCIOJIb30BaHHOM JIUTEPATyphl U CCHUIKH Ha HCIOJB30BAaHHYIO JINTEPATYPY B TEKCTE
pedepata; pedepar mnpeacTaBiIseT coOOOW CaMOCTOSATEIHLHOE HCCIEIOBAHHE, TPEI-
CTaBJICH KAYE€CTBEHHBII aHAJIN3 HAWJIEHHOTO MaTepuana, OTCYTCTBYIOT (aKThl IJIaru-
ara.

Conepxanue pedepata COOTBETCTBYET 3asBICHHOW B Ha3BaHUM TeMaTHke; pedepar | 4 Oamna
o(OpMIIEH B COOTBETCTBUU C OOLIMMU TpeOOBaHUSMU HamucaHus pedepara, HO €CTh
MOTPELIHOCTH B TEXHUYECKOM O(OpMIIEHUH; pedepaT uMeeT YETKYI0 KOMITO3UIUIO U
CTPYKTYpY; B TEKCTe pedepara OTCYTCTBYIOT JIOTUYECKUE HAPYILIEHUS B MpeICTaBe-
HUM MaTepuala; B MOJHOM 00bEME MpeICTaBIEHbl CIIMCOK MCIOIb30BAHHON JINTEpa-
Typbl, HO e€cTh OmMOKH B OopopMieHHH; pedepaT MpeAcTaBiseT cOOOH caMoCTOs-
TeJbHOE HCCIIeIOBaHNe, IPE/ICTaBIeH KaYeCTBEHHBIN aHAJIN3 HaliICHHOTO MaTepuaiia,
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OTCYTCTBYIOT (DaKThI IUIaruara.

Conepxkanme pedepara COOTBETCTBYET 3asBICHHOI B Ha3BaHWU TEMAaTUKE; B IIEJIOM
pedepar oopmiieH B COOTBETCTBUU € OOIIMMHU TpeOOBaHMSIMH HanmucaHus pedepara,
HO €CTh IIOTPENIHOCTH B TEXHMYECKOM O(OPMIICHHUH; B LIEJIOM pedepar nMeeT YETKYIO
KOMIIO3ULIMIO M CTPYKTYpy, HO B TeKCTe pedepara ecTh JOTHUYECKHE HApyIICHHUS B
IPEACTaBICHUN MaTepHaia; B MOJHOM O00BbEME MPEICTaBICH CHHCOK HCIOJIB30BaH-
HOW JIUTEpaTyphl, HO €CTh OMIMOKU B 0pOPMIICHUN; HEKOPPEKTHO O(OPMIICHBI WIIA HE
B ITOJTHOM 00BEME MPE/ICTABICHBI CCHIIKM Ha MCIIOJIb30BAaHHYIO JIUTEPATypy B TEKCTE
pedepara; B nenom pedepar npencTaBisier cob0il caMOCTOSTEIBHOE HUCCIIEIOBAHUE,
IPECTaBIICH aHAJIHN3 HAMICHHOTO0 MaTepualia, OTCYTCTBYIOT (DaKThI IJIaruara.

3 Oama

Conepxanue pedepara COOTBETCTBYET 3asiBIICHHON B Ha3BaHUU TEMAaTHKE; B pedepa-
T€ OTMEUEHBI HapyIIEeHUs O0IMX TpeOOBaHMI HanucaHus pedepara; eCTh MOrPEUTHO-
CTH B TEXHHUYECKOM O(OpPMIIEHHHU; B LIEJIOM pedepaT UMEET UYETKYI0 KOMIIO3ULIUIO U
CTPYKTYpY, HO B TeKCTe pedepara ecTh JIOTUYECKUE HAPYIICHUS B MIPEICTABIICHUU Ma-
TepHala; B IOJHOM 00BbEME MPEJCTABIEH CIIUCOK MCIOJIb30BaHHOM JIUTEPATyphl, HO
€CTh OLIMOKU B OQOPMIIEHUHU; HEKOPPEKTHO O(OPMIICHBI UM HE B MOJHOM 00BEME
MIPEJCTABIICHBI CCHUIKM Ha MCIIOJIB30BAHHYIO JIUTEPATYPy B TEKCTE pedepaTa; B LEIOM
pedepar mpencraBisieT coO0OK JOCTATOYHO CaMOCTOATEIbHOE HCCIENOBaHHE, MPE-
CTaBJICH aHAJIM3 HAWJEHHOTO MaTepHaja, IPUCYTCTBYIOT €IUHIYHBIC CIydan (aKToB
rjiaruara.

2 Oamia

OO0pa3ubl TeCTOBBIX 32JaHUI TeKYLIero KOHTPOJIs
[1K-2; ITK-4.

Yto Takoe BOJAOPOAOIIPOHUIAEMOCTD MaTepI/IaHOB?

a) HDOHGCC IIPOHUKHOBCHHA BOJOPOJAa 4HEPE3 MaTCpHall MO BJIUAHUEM I'PaIMCHTA KOHIICHTPAIlllH.

0) CriocoOHOCTh MaTepHalia MPOBOIUTD AIECKTPUIESCTBO IO/ ICHCTBUEM BOJAOPO/IA.
B) Peakiust Bogopoaa ¢ MarepuaioM, MPUBOJIAIIAS K €0 pa3pylICHHIO.
r) I3MepeHue naBieHus BOJAOPO/Ia B Ta30BOM CMECH.

Kaxkoit ocHoBHOM 3aK0H onuckiBaeT AudPy3uto Bogopoaa B MaTepuaax?
a) 3akoH boiinsa-MapuoTra.

0) 3akoH Puka.

B) 3akoH Oma.

r) 3aKoH ApXxuMena.

Kakoit paxTop Hanbosee CUIbHO BIUsAET HAa KO3()GUIMEHT TPOHUIIAEMOCTH BOAOPOAA IPU MOBbI-

IEHUH TEMIIEPATyPhI?

a) YMeHblIeHHE pacCTBOPUMOCTH BOIOPOAA.
6) CHMKeHUe JTaBIeHMUS.

B) I3MeHeHue nBeTa Marepuana.

r) YBeauueHue ckopoctu 1ubdy3un.
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10.

1.

B kakom TuIie MarepuaizoB BOJIOPOIONPOHUIIAEMOCTb OOBIYHO caMmasi HU3Kasi?
a) Metabl.
0) [Tonumepsr.

B) Kepamuka.

r) Komno3urtsr.

Kakoe nmpumeHneHne BOAOPOIONPOHUIIAEMOCTH MaTEPUATIOB HanOoJee aKTyaaIbHO JUIsl TOTUIMBHBIX
3J€MEHTOB?

a) XpaHeHHE BOJIOpo/ia B OAJIJIOHAX.

0) MemOpaHBI JUTs pa3esieHus BOAOPOIA.

B) 3aluTa OT KOPPO3HH.

r) 3mepenue Bi1axxHOCTH.

Uto Takoe BOJIOPOAHAS XPYIIKOCTh?

a) Paspynienue maTepuania u3-3a HAKOIJICHUS] BOJIOPO/IA.

0) YBenuueHue NpoYHOCTH MaTepHasa Mol AelcTBUEM BOJOPOA.
B) I3MeHeHue 11BeTa Marepuaia.

r) [ToBBIlIIEHNE TPOBOIUMOCTH.

Kak cpaBHUTH TPOHUIIAEMOCTH BOJIOPOA C IPOHUIIAEMOCTRIO KHCIIopoaa?

a) Bojopon Beceraa npoHukaeT ObIcTpee.

0) Kucnopox mponukaet ObICTpee 13-3a OOJIBIIEro pa3Mepa MOJICKYII.

B) OHUM OJJMHAKOBBI MTPH OJIMHAKOBBIX YCIOBHUSX.

') 3aBUCUT OT MaTepHaia, HO BOJOPOJ OOLIYHO UMEET MECHBIIHMI pa3Mep MOJICKYII.

Kakoit MeToJ1 KOMIIBIOTEPHOT0 MOJIEIMPOBAHUS YACTO MCIIOJIb3YeTCs Ui IpeAcKa3aHus BOJIOPO10-
IIPOHUIIAEMOCTH ?

a) MosekysspHas JMHaMHKa.

0) Ananus Oypsoe.

B) JIunelinas perpeccus.

r) CratucTudeckuil aHammus.

Yrto BaXKHO NPU TIOATOTOBKE 00PA3IIOB ISl SKCIIEPUMEHTOB 110 BOJJOPOIOTTPOHUIIAEMOCTH?
a) Hanecenue kpacku Ha MOBEPXHOCTb.

0) ObGecrieyeHNE YUCTOTHI U OTCYTCTBUS AE(EKTOB.

B) Harpes 110 BBICOKHX TeMIieparyp.

r) lo6aBneHue npumecei.

Kak Bna’kHOCTb OKpY>Karolieil cpeibl BIMUIET Ha BOJOPOAOIPOHUIIAEMOCTh?
a) YBeIn4MBaeT MPOHULIAEMOCTb 3a CUET THpaTalHH.

0) He Bnusier BooO1ie.

B) MokeT CHUXAaTh NPOHUIIAEMOCTh M3-3a 00Pa30BAHUS TJICHOK.

r) YBeInunBaeT TOJIbKO B METAJLIAX.

Kakue HanoMaTepuanbl UCTIOJIB3YIOTCS JUIsl YAYULIEHUsT BOJOPOAOIIPOHUIIAEMOCTH ?
a) YriaepoaHbele HAHOTPYOKH.

0) CTeKIsTHHBIE BOJIOKHA.

B) JlepeBsHHBIE OMMIIKH.

r) [InacTuKkoBBIE TPAHYJIBI.
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12. Kakoe ypaBHEHHE HCIIOJIB3YETCS IS aHAIM3a TaHHBIX auddy3un Bogopoaa?
a) YpaBuenue [lIpénunrepa.

0) Bropoe ypaBHenue duka.

B) YpaBHeHHE DWHIITEHHA.

r) 3axoH KynoHa.

13. Kakast pacripocTpaHeHHas OlIMOKa B HSKCIIEPUMEHTAX 10 BOJOPOIONPOHUIIAEMOCTH CBsI3aHa C
yTeuKamu?

a) HenpaBwiibHas Temneparypa..

6) CaumkoM OBICTPBINA HArpeB.

B) OmmbOKa B Bece oOpasiia.

r) JIo)kHbIe TOKa3aHUs U3-32 HETEPMETHYHOCTH

14. Kak BOAOpOJOIPOHUIIAEMOCTh HHTETPUPYETCS C BOAOPOIHON SKOHOMUKOM ?
a) [locpencTBoM MeMOpaH Juisl OYUCTKH BOJOPOJIA.

0) Uepes cozmanre 0apbepoB JIJIsl yTEUeK BOJIOPO/IA.

B) C noMouIbI0 YBETUYEHUSI XPYIIKOCTH MaTEPHAIIOB.

r) [IyTem cHUXEHHUS CTOUMOCTH METAJIJIOB.

15. Kak o11eHUTh CeJIEKTUBHOCTh MaTepHasia 1o BOAOPOAY B CMECH ra3oB?

a) [lytem n3mepenus kod3hGUIKMEHTOB MPOHUIIAEMOCTH JUIS KaKIOTO ras3a.
0) I1o uBery maTtepuaia.

B) ITo Becy oOpa3a.

r) C oMoIIbI0 MUKPOCKOTIA.

Tadauua 4.4. Kpurepuu oueHUBaHUS TeCTHPOBAHUS

Kpurepuit basl
3auteHo, 6osee 40 % unu paBHO 40% OTBETOB MPaBUIIbHBIX 10
He 3auteno, menee 40 % 0oTBETOB ITpaBUIIbHBIX 0
Htoro 0-10

5. Coaepikanue OLCHOYHBIX CPEICTB MPOMEKYTOYHOM aTTecTanuu. Kpurepnu onennBanus

dopma NpOMEKYTOYHON aTTECTALUU MO JUCIIUIUIMHE — 3a4eT C OLEHKOM.
dopma npoBeIeHHs 3aUeTa ¢ OLEHKOM: YyCTHBINM OTBET Ha JBa BOIIPOCa B OUIIETE.

IlepeyeHb BOPOCOB /ISl NOATOTOBKHU:
[IK-2.1; 11K-4.1

1. Buasl cucteM BakyyMHOM oTkauku. KackannpoBaHue, NOpsSJOK BKIOYEHHS U OTKIIIOUEHUS.

2. CxopocTh OTKauku. 3mMepeHre u peryimpoBKa.

3. Macc-cniekrpomeTpsbl. VX BUBI U KaTuOpOBKa.

4. MeToz1bl KOHTPOJIUPYEMOI'O BBOJIa BOJOPOAA B BAKYYMHYIO YCTaHOBKY.

5. Bunel BakyyMHOM apMaTypbl. BEeHTUIIN U HATEKaTEH.

6. MeTo/1bl U3MEPEHUs BaKyyMHBIX JaBieHuid. KanubpoBku, NOrpemHocTy, 3aBUCUMOCTh OT COCTa-
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Ba I'a30B.

7. Metonbl u3MepeHus TemMIeparypbl 00beKTOB B BakyyMe. KannOpoBkH, OTPEIHOCTH.

8. I[IpuMeHeHrEe BaKyyMHOM TEXHUKHU 711 U3Y4YEHUsI IPOLIECCOB B3aUMOJIEHCTBUS BOJOPO/Ia C TBEP-
IBIMU T€JIaMU. MeToAbI UCCIIEI0OBAHNS TAKOTO B3AUMOACUCTBHS.

Taboauua S. Kputepun oneHnBaHus NPOMeKYTOYHOM aTTeCTALMHU

Kpurepuii oueHuBanus banbl
OOyuaromuiicsi OTBETHJI Ha JiBa BOIIPOCca B OUJIETE. 30 damoB
[TponemoHcTprpOBa 3HAHUS 110 (POPMUPYEMBIM KOMIIETCHIIHSIM B MTOJI-
HOM oOBbeMe (IIPUBOJAMINCH TOBOJABI U OOBSICHEHHMS ). 3HAHUS OCBOCHUS
KOMIIETEHITUH BEISIBIIEHEL.
OOyyaromuiicss OTBETHII Ha OJMH BOIIPOC B OHIIETE. 15 6amnos
[IponemoHcTprpoBan 3HaHUS MO (HOPMUPYEMBIM KOMIETCHIIMSIM 4a-
ctuaHo. [locTHr cmbicn M3ydaemoro marepuana (MOXKET BBICKA3aTh
BepOaIbHO, YETKO U SICHO, HJIM KOHCTPYHPOBATh HOBBIM CMBICI, HOBYIO
TTO3HIIMIO). 3HAHUS OCBOSHUSI KOMITICTCHIIMH BBISIBJICHBI YACTHYHO.
OOyuaromuiics He OTBETUJI Ha BOIIPOCHI B OMIIeTe. 0
He mosxer corinacoBaTh CBOIO MO3WUIMIO MK JEHCTBUS OTHOCHUTEIIHHO
o0cyxJaeMOl TeMaTUKHU. 3HAHUSI OCBOCHMSI KOMIIETCHIIUN HE BBISBIIC-
HEL
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