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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-1 CriocoGeH aHamM3upoBaTh U MOJEITUPOBATh (PU3NYECKHE MPOIIECCHI B JIEMEHTAX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
W/I-5 3naet MeTO/IbI ONpeIe/ICHUS TapaMeTPOB pabOTHI JIEMEHTOB YHEPIreTHUECKOTO
000pyIOBaHUS U CIIOCOOEH MTPOBECTH HX OLIEHKY

N BKJIFOYACT:
MJISI TEKYHIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Hanomarepuasl JUisi COBEPIICHCTBOBAHUS TEXHOJIOTUHN TOIUIMBHBIX M KOHCTPYKIIHOHHBIX
anemeHToB (KomnokBuym)

Dopma peanuzanuu: YcrHas popma
1. KonnokBuym «OcHoBBI HaHO?HEpreTuKn» (Komioksuym)
2. Matepuanosenueckue npodiaemsl sHepreTuku (Komioksuym)
3. HanoTexHONOTHH B HOBBIX dHepreTrueckux cucremax (KommokBuym)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o
Nupekc KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM- 1 5 3 4

Cpox KM: 4 7 12 16

DHeprus v PHepreTuKa — OCHOBA COBPEMEHHOU U OyayIei

UBUJIN3ALUU
DHeprus 1 PHEpreTuKa — OCHOBA COBPEMEHHOW U OyayIien + +
LIMBUJIN3ALUU

HayuHo-TexHu4eckue acnekThl TpaJAuLMOHHON YHEPTETUKH U

OCHOBHBIE NpoOisieMsbl. TerioBas sHepreTuka. [ uaposnepreTuka.

ATOMHasl SHEpreTukKa

TexHonoruu Tero’HepreTUKN +
I'maposnepreTrka +
AToMmHas 3HepreTuka. Cxema paboThl 1 000pPYAOBaHUE ATOMHBIX 4

AIEKTPOCTAHIIUI

TexHONIOrNK HETPATUITMOHHON dHepreTuku. Bo3oOHOBIsIEMbIE
WMCTOYHUKM dHepruu. ComHeuHas sHepreTuka. BeTposnepreruka.
I'eorepmanbHas dHepreTuka. buosHepreTnuecKkne yCTaHOBKU




CoJiHeUHas YHEpPreTuKa + + + +
Betposnepreruka + + + +
['eoTepmanbHas sHepreTuka + + + +
buosneprernyeckure yCTaHOBKH + + + +
TomnBHBIE 371EMEHTHI + + + +
BO,I[OpOI[HaSI SHEpreTUKa + + + +
SInepHas sHepreTuka + + + +
AKKYyMYJIMpPOBaHHUE JIEKTPUUECKON 3HEPTUN + + + +
OcHoBBI HaHO?HEPreTUKHU. IIpocTpaHCTBEHHBIE U BPEMEHHBIE
MacITaOBbl IBJIEHUH U IPOLIECCOB
OCHOBBI HAHOSHEPIeTUKU +
[TpocTpaHcTBEHHBIE M BpEMEHHBIE MacIITaObl IBICHUN U +
IIPOLECCOB.
Hanomarepuaibl 111 aTOMHOM SHEPIreTUKU: IJIs JJIEMEHTOB
SJICPHBIX PEAKTOPOB, HAHOIATYNKH, HAHOPIIIBTPHI
Hanomarepuainsl jj1s1 aTOMHOM 3HEPTETUKA + + +
HaHoTexHOIOrHH 11 CUCTEM XpaHEHUs 3JIEKTPOSHEPIUU.
CynepkoHieHCaTOpbl 1 HAHOTPYOKHU. DIEKTPOXUMUYECKUE
KOHJIEHCATOPbI U JINTUI-HOHHBIE OaTaper Ha OCHOBE HAHONPOBOJIOK
HanorexHosornu aist CUCTEM XpaHEHHUsI JIEKTPOIHEPTUN.
CynepKoH1eHCaTOphl U HAHOTPYOKHU. DIEKTPOXUMUYECKHE + +
KOHJIEHCATOPbI U JTUTHI-NOHHBIE OaTaper Ha OCHOBE HAHOIIPOBOJIOK
HanoTexHomoruu st BOIOPOIHON S3HEPTETUKH
Hanokpucrannnyeckne Wi HAaHOMAcCIITaOHbIe METaJIOTUIPUIbI +
Hanomarepuainsl 11 XpaHeHUs: BOLOPOAA +
Hanomarepuains! U1 COBEpIIEHCTBO-BAHUS TEXHOJIOIMH TOIIJIMBHBIX
Y KOHCTPYKIIMOHHBIX JJIEMEHTOB
HanomaTepuais! 111 COBEpIIEHCTBO-BAHUS TEXHOJIOTHH TOIIJIMBHBIX + + + +
Y KOHCTPYKIIMOHHBIX YJIEMEHTOB
Hanomatepuaisl 11 COTHEYHON U BETPOBOM SHEPreTUKH
Hanomatepuaisl 11 COTHEYHON U BETPOBOM SHEPreTUKH + +
Hanorexnonoruu 1 cucteM TpaHcopMaiu 1 nepeadu
sHepruu. [IpoOnemsl sHEprocoepexkeHust 1 SHeprodpPexTHBHOCTH
Hanorexnonoruu 1 cucteM TpaHchopManuu 1 nepeiadu + +
sHepru. [IpoOnemsl sHEprocoepekeHust 1 SHEprodpPexTHBHOCTH

Bec KM: | 25 25 25 25

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




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
JUCIUILINHE

IK-1 NJ-5nk-1  3Haer MeTozsl | 3HATH: Marepuanosequeckue mpooiemsr sHepreTuku (Kommoksuym)
ompezeNieHusT  MapaMeTpoB | coBpeMeHHbIe nocTikeHus: | KomnmokBuym «OcHoBBI HaHOSHEpreTukn» (Komnokeuym)
paboThI AJIEMEHTOB | HAYKU U TEXHUKH B oOsiacti | HaHoTeXHOJI0rMM B HOBBIX SHEpreTuueckux cucreMax (Komioksuym)
SHEPreTHIECKOro (YHKIIMOHATIBHBIX Hanomarepuaiibl 17151 COBEPIICHCTBOBAHUS TEXHOJIOTUI TOTLTUBHBIX U
000py/soBaHusl U CIOCOOEH | HAHOMATEPHAJIOB AJIs KOHCTPYKLHMOHHBIX 371eMeHTOB (KomokBuyMm)
MIPOBECTHU UX OICHKY SHEPreTHKU

TCXHOJIOTHUH YIIPABJICHUA
CBOMCTBaMU MaTE€pHUAJIOB
HaIlpaBJICHHBIM U3MCHCHHUEM
WX CTPYKTYPBI JUIsl peLIECHUS
3aJa4 CO3aHus HOBBIX
KOHCTPYKLIMOHHBIX
MaTepHuasoB /sl yCTPOUCTB,
000py/ZI0BaHUS U anmnapaToB
B OHCPICTHUKE U
JHEPreTUYECKOM
MallIMHOCTPOCHHU U

METO/IbI OIIPEIETICHHUS
rapamMeTpoB padOTHI
JHEPreTHYECKOT0
o0opymoBaHUs

YMers:

MMPOBOAWUTE OLICHKY
napamMeTpoB paboThI
3JIEMEHTOB HEPreTUYECKOTO




obopymoBaHus

ONPENENATh NEPCIEKTUBHBIC
HANpaBJIEHUS UCCIEA0BAHUM
1 pa3paboTOK B 001acTH
HAHOTEXHOJIOTUH U
HaHOMaTepHaJIOB
MIPUMEHHUTEIBHO K
JHEpreTHKe, pa3padbaTbiBaTh
MPAKTUYECKUE
PEKOMEHIalluH 10
WCIIOIH30BaHUIO
pe3yabTaTOB HAYYHBIX
HCCIIE0OBAHUI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. MartepuaJjioBeq4eckue npodeMbl JHepreTuKu

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJBLHOI0 Meponpusitus: M3 BbIJaHHOTO CIIMCKa BOIPOCOB IO
TeMe HeoOXOoAMMO BbIOpaTh JBa BONpoca U JaTb pa3BEpHYThI OTBET, OTBETUTh HAa
JIOTIOJIHUTEIbHBIE BOTIPOCHI

Kparkoe conep:kanue 3aiaHus:
OO0cyxIeHre MaTepruaIoBeTIeCKuX MpooieM sHepreTuku. CIUCOK BOMPOCOB I 00CYKECHUS
npusaracTcs

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBPEMEHHBIE JIOCTHUKEHUS 1.KakoBbl OCHOBHBIE LI€IM U TEHJCHLUU PA3BUTHUS
HAyKM M TEXHUKH B obnactu COBPEMEHHOM dHepreTuku?
(GYHKLIMOHATIBHBIX 2.HazoBuTte TpaJuLMOHHbIE SHEPreTUYECKHE
HAaHOMAaTEPHAaJIOB JJIsl SHEPT€TUKU TEXHOJIOTHH.
3.0npenenute NOHATHS “QOHEPrOEMKOCTh U
“3HeprodHeKTHBHOCTD”.

4.0mnpenenuTe U ONUIINTE OCHOBHBIE
JKCINUTyaTallMOHHBIE, TEXHOJIOTHYECKUE U
HKOHOMHYECKHE TPeOOBaHUS K KOHCTPYKLIMOHHBIM
Marepuangam B SJHEPreTHKE.

5.J{aiiTe kaccuduKanno KOHCTPYKIIMOHHBIX
METAJUIMYECKUX MATEpUaJIOB.

6.IIpuBeauTe mpruMepbl U3HOCOCTOMKUX METAJUIOB U
CILIaBOB.

7.1lpuBenute NpUMeEpsl MAaTEPUAIIOB C BBLICOKUMHU
YIPYTUMHU CBOMCTBAMH ISl DHEPTE€TUKH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a9TEHO
Onucanue xapaxmepucmuxu vinoIHeHus sHanus: TeopeTuueckoe cofepxaHue pasena
JTUCIUILTANHBI OCBOCHO 0e3 Mpo0eioB, He00X0UMbIC TIPAKTHUECKHUE HABBIKU Pa0OTHI ¢ OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI, BCE MPEAYCMOTPEHHBIE paboueii mporpaMMoii yueOHbIe 3aJaHus
BBITIOJTHEHBI Ha JIOCTATOYHOM ypoBHE. OOYyJaroNHiics He JOIMyCKaeT OMTHO0K, JEMOHCTPHPYET
MOHMMAaHNE MEXIUCIIUTUTMHAPHBIX CBS3€H, 3HAHUE CTIeUaTbHON JTUTEPATYPhl U TOTOTHUTEIbHBIX
HUCTOYHUKOB MH(POPMAITUH, MOXKET JOIMYCKATh HE3HAYUTEIbHBIC OINOKH, KOTOPBIE JISTKO
WCIPABIISET C TIOMOIIBIO MPENOo/1aBaTeNsl.

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoIHeHus 3Hanus: TeopeTuuecKoe coiepKaHue pasaena
JAUCHUIIIIMHBI HE OCBOCHO NJIN OCBOCHO YaCTHUYHO, HGO6XOHI/IMBIG MMPaKTUYCCKNUEC HABBIKU HE
c(hopMHUPOBaHbI, OOJBITUHCTBO MPETYCMOTPEHHBIX pabodeil MporpaMMoi TUCIUTIIMHBI y4eOHBIX
3a/IaHMI HE BBINTOIHEHO. [IpITaeTCs MOIMEHUTH TEOPETUUYECKYIO APTYMEHTALMIO PACCYKACHUSAMU
00BIIEHHO-OBITOBOTO XapakTepa. Jlomyckaer rpyobie OMOKH, KOTOPHIE HE MOYKET UCIIPABHUThH JAXKe




C IIOMOIIBIO Npenogasares. [Ipu 10noJIHUTEIbHON CaMOCTOSATENBHOMN U 110 PYKOBOJACTBOM
npernojaBaress paboTe crnocoOeH MOBBICUTh KaU€CTBO 3HAHUM 110 TUCLIUIUIMHE.

KM-2. Ko/u1okBuyM «OCHOBbI HAHOOHEPTe€THKHN»

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHHsi KOHTPOJIBHOIO Meponpustusi: KOJZIOKBUYM NpOBOIUTCSA Ha
KOHTPOJILHOM HeJeNle Tociie U3ydeHHus paszzena B (opme ompoca ¢ OugeramMu B YCTHOH (opme.
CryneHThl 3apaHee NOJy4YaroT TeMbl M BOIIPOCHI, KOTOpBIE IIaHUpyeTcs: 00cyanuTh. becena Moxer
NPOXOJUTh KaK WHAMBHIYAIbHO, TAK U B IpyNmoBoM ¢opmare. B pamkax AMCKYCCHM CTYAEHTHI
JOTOJNHST JIpYyr Ipyra M 3aJalT YTOYHsSIomME Bompockl. IIpy 3TOM MOXXHO IOJIB30BaThCS
3aIIUCSIMU U KOHCIIEKTaMH.

Kparkoe conepxkanue 3aianus:

OrnieHKa HAHOTEXHOJIOTHI M1 HAHOMATEPHUAJIOB B BOJAOPOIHON SHEPTETHKE:

® -HOBble TEXHOOTUWN NONYHYEHNA BOAOPOAA HAa OCHOBE HaHOMeMbpaH

® -TeXHONOMMW XpaHeHUs BOAOPOa C UCMONb30BaHNEM HaHOYACTUL, NanNaana BHYTPU MUKpochep

e -cnocobbl XpaHeHMA BOAOPOAA HAa OCHOBE HAaHOCTPYKTYPUPOBAHHbIX METAIIOrMAPATOB U APYIUX
HaHOCTpYKTep. Mpumepsbl, 0bcyxRaeHNe GUINKO-XMMUYECKUX OCHOB.

e -co34aHue HOBbIX cucem amddy3nmn Bogopoaa C UCNosib3oBaHMeM ocobeHHocTel AN PY3UOHHbIX
NPOLLECCOB B HAHOCTPYKTYypax

e -obecneyeHue 6e30MacHOCTM BOAOPOAHOMN SHEPreTUKM Ha OCHOBE XPaHEHUA U TPEHCMOPTUPOBKM
BOZOPO/a B HAHOCTPYKTYPMPOBAHHbIX MaTepmanax

* -co3gaHue HaHOOUNLTPOB ANA cenapaLnmn U O4YMUCTKU BOoAOpOaa.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: IIPOBOJUTH OLICHKY 1.Yem 06yciioBieHO (hOpMUPOBaHHE HOBOTO
napaMeTpoB paboOThl 3IIEMEHTOB HaIpaBJIEHUs] YHEPTeTUKN, OCHOBAaHHOT'O Ha
HHEPIreTUYECKOro 000py 10BaHUS HAHOTEXHOJIOTUIX?

2.Kakue Hay4dHBIE 3a/1a4H PEIIAIOTCS B HAHODHEPTETHKE B
HacTosIee BpeMs?

3.ITpuBeauTe mpUMEpHI MEPCIIEKTUBHOTO TPUMEHEHHUS
HAHOTEXHOJIOTHH B cucTeMax ImpeoOpa3oBaHus,
nepeaayd U XpaHeHUs YHEPTUH; 00OCHYHTE OTBET.
4.Kakue (hakTopsl BIUAIOT Ha 3 PEKTUBHOCTD
npeoOpa3oBaHus YPHEPTUU?

5.B03MOXHOCTH HAHOTEXHOJIOTH B yIyUIlIEHUH
CYIIECTBYIOIINX CUCTEM T'€HEPALIUU SHEPTUH.
6.0numuTe GopMUpPYIOIIKECcs HAHOTEXHOJIOTUYECKHE
TTOAXOIbI K SHEPTOCOEPEKECHHIO.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapaxmepucmuxu evinoineHus: sHanus: CTyIeHT OCBOWII YI€OHBIH MaTepHUal TEKYITHUX
pa3zenoB AUCIUIUIMHBI, OBJIaJIe] HEOOXOAUMBIMUA YMEHUSMH U HaBBIKAMU TIPH BBITOTHECHUH
MPaKTUYECKUX 3aJaHUI

Ouyenka: HE 3a94TEHO




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. CTYIIGHT HEC OCBOUITI y‘lGGHBIﬁ Marepual
TEKYIIUX pa3acIOB JUCHUIIIIMHBI, ITIPAKTUKH HE OBJIAACTT HeO6XOI[I/IMBIMI/I YMCHUSMHU U HABBIKaMU
IIPU BBITOJHCHHUHU IMPAKTHYCCKUX 3aJIaHui

KM-3. HaHOTeXHOJIOTHH B HOBBIX IHEPIreTUYCCKUX CUCTEMAaX

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOIbHOT0 MeponpusiTusi: Komoksuym

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTHsi: CTyIEHTHI 3apaHee MOJIYYatOT BOIPOCHI
o M3y4aeMoW Teme, KOTOpble IUIaHupyeTrcss oOcyauTb. becema MoOXeT NPOXOAUTH Kak
WHAUBUIYAIILHO, TaK U B rpynmnoBoM (opmare. B paMkax ITUCKYCCHH CTYACHTHI JOTIOJTHSIOT APYT
Ipyra ¥ 3aJaloT YTOYHSIOIIME BoOMpochl. Ilpu 3TOM MOXHO TOJIB30BAaTHCS 3aMUCAMU U
KoHcniekTaMu. OIlleHKa 32 KOJUIOKBHYM YUYUTBHIBACTCS TPU BBICTABICHUM ()MHATHHOW OIEHKH 3a
9K3aMEH.

KpaTkoe cogep:kaHue 3a1aHus:
N3y4nTh peKOMEHIOBaHHYIO YUEOHYIO U HAYYHYIO JIMTEPATypPy 110 CUCTEMaM XPaHEHH S
AIIEKTPUUYECKON IHEPTUU U MOCIIEIOBATEIHHO OTBETHTH HA BOIPOCHI:
1. Cucrembl XpaHEHHUsI SHEPTUU B BUJIE AIIEKTPOCTATHIECKOTO 3apsaa (puzndeckue,
AIIEKTPOXUMHUYECKUE, CYIIEPKOHIEHCATOPbI)
2.00BIYHBIE U ITEKTPOJIMTHYECKUE KOH/IEHCATOPHI
3. DAEKTPOXUMHUECKUE CYTIEPKOHIEHCATOPbI, OCHOBHbBIE PUHIUIIBI PaOOTHI, TUIIBI
CYIEpPKOHJICHCATOPOB.
4. DIIeKTPOXUMHUYECKUE KOHJIEHCATOPBl HA OCHOBE HaHOTeXHosIorui. [Ipumep -
IIEKTPOXUMHUYECKUI KOHIEHCATOP C IBOWHBIM JIEKTPHYECKUM CII0EM U Ipa)eHOBBIM aHOIOM.
5. CynepkoHJeHCcaTopbl 1 HAHOTPYOKHU
6. DIEKTPOXMMHUYECKHE KOH/IEHCATOPbI U JINTUI-MOHHbIE OaTapen Ha OCHOBE HAHOIPOBOJIOK

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh:  METOAbl  ONpEeIEIeHUs 1.Yto nmpeactaBnstoT cob0i cCHCTEMbI XpaHEHUS

MapaMeTpoB paboTsl AJIEKTPUIECKOMN IHEPTUH (KOHACHCATOPHI)?

HHEPreTHUECKOro 000pyA0BaHUS 2.HazoBuTe OCHOBHBIE MPUHIUIBI PAOOTHI, TOCTOMHCTBA
Y HEJIOCTATKH AJIEKTPOXUMHUYECKOTO
CYIIEPKOH/IEHCATOPA.

3.Chopmynupyiite TpeOOBaHUS K HAHOMAaTEpHaIaM,
IIPUMEHSIEMBIM B CUCTEMAX XPaHEHHS SHEPTUH.
4.OcHOBHbIE HAHOMATEPHUAJIbl, IEPCIIEKTUBHBIE IS
JUTUNA-MOHHBIX OaTapei.

5.Yem omnpenensercs EeMKOCTb XPaHEHHS BOJOPO/1a B
HAaHOCTPYKTYPHPOBaHHBIX MaTepraax?’

3HaTh: TEXHOJOTHM YIPABIICHUS 1.0OnummTe cynepkoHAeHCATOp HAa HAHOTPYOKax.
CBOMCTBaMHU MaTepHUasoB 2.YeM oTIMYarOTCS OT OOBIYHBIX 3JEKTPOXUMHUYECKHUE
HaIlpaBJICHHbIM HM3MEHEHHEM HX KOH/JIEHCATOPbI HA OCHOBE HAHOIIPOBOJIOK?
CTPYKTYpBbl I peueHus 3anad 3.B yem TpynHOCTH co3naHus (P PEKTUBHBIX CUCTEM
CO3JaHusA HOBBIX XpaHeHus Boaoponaa?

KOHCTPYKIMOHHBIX  MAaTepUajoB 4.0numuTe MEXaHU3Mbl aJCOpOIMH U 1ecopOLuu
JUIsL YCTPOMCTB, 00OpYJAOBaHHS U BOpOJIOAa B MeTaJuToruapuaax. Yem ornuyarorces
anmapaToB B DHEPreTUKE U nporecchl pru3nueckor 1 XuMHUYECKOn agcopounn?
DHEPreTUYECKOM 5.Kakue npoOnaembl Ha10 PEIUTH 17151 UCTIOIb30BaHUS
MalIUHOCTPOEHUU HaHOCTPYKTYPUPOBAHHBIX MAaTE€pPHAJIOB B KAYECTBE

XPaHWINIL BOAopoaa?




6.Kakum TpeboBaHUSAM TOJDKEH OTBEYATh MaTepuall,
WCIIONB3YEMBIH JIJIs1 CO3JJaHuUsl CUCTEM XPAHECHUS
BoJIopoa?

7.Kakue npenmyiecTBa JaeT XuMHYECKas
JecTaOuIn3aus Npu AeTUAPOTeHU3aun?
8.BnusiHue kaTann3aTopoB Ha KHHETUKY IIPOLIECCOB
TUAPUPOBAHUS U IETHAPUPOBAHUS.

9.0numuTe MpodIEMBI TETIIONPOBOTHOCTH B
METAJJIOTUAPUIAX U BIUSHIE HAaHOMACIITAa0OB Ha UX
CBOMCTBA.

10.YTo Takoe “MeTaisIoOpraHM4ecKue KapKachl” U 4eM
BBI3BAH UHTEPEC K HUM?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: TeopeTHueckoe coaepKanue paserna
JMCIATUTMHBI OCBOEHO TIOJHOCTBIO, 03 MpoOesioB, HEOOXOAMMbIC IPAKTUICCKUE HABBIKUA PaOOTHI C
OCBOCHHBIM MaTepHaioM c(hOpMHUPOBAHEI, BCE TPEyCMOTPEHHBIC paboyeii MporpaMMoi yaeOHbIe
3aJJaHHs BBIMIOJIHEHBI HA TOCTATOYHO BBICOKOM YPOBHE.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyJeHT oKa3all OJHOe 3HAHNE
MPOrPaMMHOTO MaTepualia 1o U3y4aeMOMY Pa3Jieiny IUCIUILTUHBI, YCIICITHO BBITOITHII
MPElyCMOTPEHHBIE B IIPOTPaMMe 3a/IaHHSI, YCBOWJI OCHOBHYIO JTUTEPATypPy, PEKOMCHIOBAHHYIO B
nporpamme

Oyenka: 3
Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 40
Onucanue xapakmepucmuxu eoinonnenus 3uanus: CTyJeHT 3HaeT OCHOBHON IIPOTrpaMMHBIH
MaTepHal 1o pasaeny B 00bémMe, HE0OX0IMMOM /s JanbHel el y4€0bl U peAcTosALIeH paboThI
o npodeccuu, CIIPaBUIICS C BHITIOJHEHUEM 3a/IaHUH, 3HAKOM C OCHOBHOM PEKOMEHTI0BAaHHOMN
JIUTEpPaTypou

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: CTyIeHT 0OHapyKUIT IPOOEIbl B 3HAHUSIX
OCHOBHOTO IPOTPAMMHOT'0 MaTepraa, JOMyCTHI TPUHIIMITHATHLHBIC OITUOKH B BBIMOJTHCHUN
3aJJaHUH 10 U3y4aeMoi TeMe.

KM-4. HaHOMaTepHaJH)I AJIs COBEPUHICHCTBOBAHUSA TEXHOJIOTUii TOIJIUBHBIX U
KOHCTPYKIHOHHBIX 3JICMCHTOB

®opmbl peaju3anum: buiers (MMCbMEHHBIH OMPOC)

Tun koHTpPOILHOTrO MeponpusiTus: KoynoksBuym

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa npoBeneHusi KOHTPOJIbHOr0 MeponpusaTHsa: CTyIeHTHl MOIYy4aroT 3apaHee TEMbI U
BOIPOCHI, KOTOpbIE MJIAHUPYETCS OOCYIUTh, FOTOBAT KPATKUN TE3UCHBIA MHCbMEHHBIN TEKCT C
OTBETAMHU Ha J[Ba TEOPETUUYECKUX BOMpPOCA, MPEIOIaralolux KOpoTkrue oreeTsl. Ha KomutokBuyme
oOcyxJieHHe MPOXOAUT B TPYyNIoBoM Gopmare. B pamkax ITUCKYCCHM CTYAEHTHI JOMOJHSIOT APYT
Ipyra W 3a7aloT yTOYHSIOIIME Bompochl. Ilpm 3TOM MOMKHO TOJIB30BaThCS 3alUCAMU U
KOHCIIEKTaMH.

KpaTkoe coaep:kanue 3a1aHus:
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N3yuuTh peKOMEHI0BAaHHYIO yUEOHYIO U HAYYHYIO JIUTEPATYPy MO TeME COBEPILIEHCTBOBAHUS
TEXHOJIOTUH TOIUIMBHBIX U KOHCTPYKLIMOHHBIX 3JIEMEHTOB, IOJATOTOBUTH OTBETHI HA

CJICAYIOUC BOIIPOCHI:

e -OcHOBHble BMAbI COBpPEMEHHbIX TONJ/IMBHbIX 91EMEHTOB, XapPaKTEPUCTUKA CBOVICTB, COCTOAHKE

TexXHoormn

° -HYTM coBepLleHCTBOBAHNA T3: KaTanuTU4eckme peakunm 1 HAHOKOMMNOHETbI, HAHOKATa/1IN3aToOpPbI U

HaHomaTepwuanbl gna anekTpoaos T3

e -OnTumM3auma napameTpoB T3 C NOMOLLbIO HAHOTEXHOI0TUI
e -CoBpemeHHble pa3paboTkm T3 Ha OCHOBE HAHOTEXHOOMMYECKMX NOAXOA0B

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:

VYMerTs: OIpesieNATh
NEePCIEKTUBHBIE HarpaBJICHUs
UCCIIeIOBaHUH U  pa3paboTOK B
o0jacTM  HAHOTEXHOJOTMH U
HaHOMAaTEepHaJIOB IMPUMEHUTEIbHO
K DJHEpPreTuke, pa3padaTbiBaTh
IPAaKTUYECKHE PEKOMEHJAIMU II0
HCIIOJIb30BaHUIO pe3yJbTaToB
HaY4HBIX UCCIIeI0BaHUN

1.Yto npeacTaBisioT cOO0H TOTUTMBHBIC dJIEMEHTHI?
Kakue marepuaioBegueckue Moaxo bl IPUMEHSIOTCS
IIPU UX CO3/1aHUM?

2.0xapakTepu3yiTe OCHOBHBIE BUIbI TOITMBHBIX
3JIEMEHTOB.

3.TpeboBanue Kk MaTepuasam TOIJTUBHBIX 3JIEMEHTOB.
4.KakoBbI ITyTH COBEPILICHCTBOBAHMS TOIIMBHBIX
3JIEMEHTOB C UCII0JIb30BAaHHMEM HaHOMATEpUaIoB?
5.Kakue 3¢ppexTrBHbIE HAHOKATAINU3ATOPHI IS
M3MEHEHUS KMHETUKH PEaKUU MOTYT IIPUMEHATHCS B
TOIJIMBHBIX AJIEMEHTaX?

6.J171s1 9ero MpUMeHsIOT ()yHKIIMOHATU3AIIIO
YIJIEPOJHBIX HAHOCTPYKTYP VIS JIEKTPOAOB TOIUTMBHBIX
3JIEMEHTOB?

7.Kakue TpeboBaHMs NPEIbIABIAIOTCA K MaTepragam 1is
M3TOTOBIICHHSI MEMOpaH TOTTUBHBIX HJIEMEHTOB?
8.0nummuTe nNeperneKTUBbI JATbHENIIETO
COBEpIIEHCTBOBAHNUS TOIUIMBHBIX 2JIEMEHTOB Ha OCHOBE
HaHOTEXHOJOTUI: MuHMaTopHble T, rnbpuansie T3,
T3 c rpadenom u 1.1.

9.Kakue ¢puznueckue sBieHus 1 3pQHeKThl MOKHO
HCIOJIb30BaTh IPU CO3JaHUH HAaHOKAHAJIOB JJIs
pHEeoOpa30BaHuUs SHEPTUH?

10.Bo3mosxHO 111 peoOpa3oBaHNE MEXaHUIECKUX
JBUKECHUU B 3JIEKTPUUYECKYIO JHEPTUIO?

11.0Onummre npuHIUI pabOTHl HAHOIIPOBOJIOYHOIO
MIbE30IEKTPUYECKOT0 TEHEPATOPa

12.Kakum TpeboBaHUsAM J0KEH OTBEYaTh MaTepual Jyis
€ro BO3MOYKHOT'O IPUMEHEHUS B bE302JIEKTPUUECKOM
reHeparope?

13.Kakum 00pa3oM HaHOYCTpOHCTBaMU peoOpa3yroTcs
TUIPOIMHAMUAYECKUE NBHKEHUA? ONUIINTE CXEMY
paboThI yCTpOHCTBA HA TPAIUEHTE COJICHOCTH
14.Kpatko oxapakTepu3ynTe NepCcreKTUBbI
npeoOpa3oBaHus TEMJIOBOM U XUMUYECKOH SHEPTHH B
AEKTPUYECKYIO SHEPTHUIO

Onucanune MKAJbI OIICHUBAHUSA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 80
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Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: TeopeTuueckoe coaepxKaHue N3y4aeMoro
paszena OCBOCHO JOCTaTOYHO MOJIHO, 6€3 MpoOesoB, HEOOXO0IMMbIE TPAKTUYECKUE HABBIKH PaOOTHI
C OCBOEGHHBIM MaTepHajoM COPMHPOBAHBI, BCE MPETyCMOTPEHHBIE paboueil mporpamMmmoit yueOHbIe

3aJJaHHs BBIMIOJIHEHBI HA BRICOKOM YpOBHE. Pa3BepHYTHIN 1 KOHKPETHBIN OTBET 11O pa3zeiy
MOKa3bIBAET CIIOCOOHOCTD CTYACHTA paboTaTh ¢ MH(OpMAaIHel U apryMEHTHPOBAHO BBIPAKATh
CBOIO TOUKY 3PEHHSL.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: - SHAHUE TIPOTPAMMHOI0 MaTepuaa 1o
M3y4aeMol TeMe, - TPaMOTHOE U3JI0KEHHUE , 0€3 CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMIPOC, -
MPaBIWJIbHOE MPUMEHEHUE TEOPETUICCKUX 3HAHUM - BIIaJICHUE HEOOXOAMMBIMU HaBBIKAMH IIPU
BBITTOJIHEHUH MTPAKTUYECKHX 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuky 6bINOJIHEHUs. 3HAHUA: - YCBOSHHE OCHOBHOTO MaTepHaa - pu OTBETE
JIOITYCKAKTCSI HETOYHOCTH - IIPH OTBETE HEIOCTATOYHO MPaBHIIbHBIC ()OPMYJIMPOBKH - HAPYIIICHUE
MOCJICIOBATEIFHOCTH B U3JIOKEHUHM MaTepHalia 10 TEME - 3aTPYAHCHUS B BHITIOJTHCHUH
MPAKTUYCCKHUX 3aIaHUH

Oyenka: 2
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: - HE3HAHKE MaTepralia 1o u3y4aeMou Teme, -
P OTBETE BOSHHUKIIA OIIUOKY - 3aTPYIHEHUS IIPH BBHITIOJHESHUH MPAKTUICCKUX PabOT
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpumep Onsiera

3auer c onenkoii. BUJIET Ne 2. YT1BEpxkaaLo:
Kadenpa HU3KUX TEMIEpaTyp . 3aB. kadenpoit
p
HnY
MOHU Jucnunmuna [Tpo6ieMbl U epCreKTHBB HAHOIHEPTETHKH

DakynpTeT UTAD . “ 23 7 smBaps 2019T.

1. Cxema paboThI TEMIOBHIX 3eKTpocTaniuii. Jlocronncrsa u negoctatku TOC. [lpumenenue
HAaHOMATEPHAIOB B TEXHOJIOTHSX MOJIyYeHHUS TOIUIMBA, B CUCTEMax TpaHC(HOpMaLuy U Iepeadn
SHEPTUH, B 000PYAOBAaHUH U KOMIIOHEHTaX SHEPreTUYECKUX MAIMH U YCTAHOBOK

2. DNeKTpOXUMHYECKHE KOHEHCATOPhl HA OCHOBE HaHOTEeXHOJIOTrui. CymnepKoHAeHCATOPHl U
HaHOTPYOKU. JIuTnii-noHHsIe OaTapeu U IEKTPOXUMUIECKNE KOHAESHCATOPHI HA OCHOBE HAHOIPOBOJIOK.
Co3ziannie akKyMyJIITOPOB TEIJIOBOM U AJIEKTPUUECKOM SHEPTUU

IIpoueaypa nposenenust

JuddepeHupoBaHHbI 3a4€T C OLIEHKOW MPOBOAUTCS B (opMare SK3aMeHa Mo OwieraMm u
npeanonaraeT OTBET CTYJEHTa Ha IIOCTaBJIEHHbIE Bompochl. K Hawamy 3auera ¢ OLIGHKOH

npenoaaBareyib MOATOTABIMBACT CIICAYHOIINUEC JOKYMCHTDI: - OJK3aMCHallMOHHBIC GI/IHGTLI; -
HarjsiJHbIC HOCO6I/I$I, MaTepurajibl CIIPABOYHOI'O XapaKTepa, HOPMATUBHBIC JOKYMCHTHI U 06pa3u},1
TCXHUKH, Pa3pCHICHHBIC K HWCIOJb30BAHUIO HaA 3J3K3dAMCHE; - JK3aMCHAIMOHHYKO BCIOMOCTL.

KaxxgoMy cTyneHTy MnpeaocTaBisieTcsl BO3MOXKHOCTh CIy4yallHBIM 00pa3oM MOJIY4YUTh OJWH W3
HK3aMEHAIlMOHHBIX OMIeToB. CTYAEHT, MOJYYUBUIMHA BONPOCH! U 33JJaHHs, TMCbMEHHO BBIMOJIHSAET
ux. CTyAeHTy Ha HOJATOTOBKY BBIAENSETCS JOCTATOYHOE BpEMs ISl TOro, YTOOBI JaTh KpaTKUM
(Hepa3BepHYTHIN), HO TOJHBIA (06€3 MPOMYCKOB) OTBET Ha BCE CTPYKTYPHBIE HIIEMEHTBI
HK3aMEHALIMOHHOTO BOIIPOCa MW 3aJaHusA. B mpomecce yCTHOTO OTBETa CTYAEHT JENIaeT
HE00X0/IMMble KOMMEHTAPUU K CBOMM 3allMCSM U OTBEYACT HAa YTOUYHSIOIINME U JOMOJHUTEIbHBIE
BOINPOCHI 9K3aMeHaTopa. IIpu ycTHOH (hopMe sK3amMeHa 3K3aMEHATOpy IpPEeNOCTaBIISIETCsl MPaBoO
3a/1aBaTh CTYACHTY II0 NPOrpaMMe Kypca AONOIHUTENbHBIE BOIPOCH B paMKaX OTBEACHHOIO IS
OTBETA Ha JK3aMEHE BPEMEHHOr0 HopMartuBa. lIpu 3TOM KaXIblil CTyIEHT B IIPOLIECCE 3aHATUN U
KOHCYJIbTAIlMii 3HAKOMHUTCS C TNPOrpaMMON Kypca, COJAepXKaHMEeM MHHHUMAJIbHBIX TpeOOBaHUIA,
KOTOpPBIM HEOOXOIMMO YAOBIETBOPATH ISl IMOJIyYEHHUS IMOJOKUTEIBbHON OLIEHKH MO Kypcy, U
KpUTEepHsAMH AU PepeHIInaIH OLICHKH.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: NJI-Snk-1 3HaeT MeToabl onpeAeneHus mapaMeTpoB paboTh
3JIEMEHTOB YHEPreTUYECKOro 000PYI0BaHUS U CIIOCOOCH MPOBECTH UX OLIEHKY

Bomnpocel, 3axaHus
1.1. Uenu u 3amaun sHepreTKU. CTpyKTypa 3HepreTuku. [Ipumepsl npuMeHeHus
HAaHOMATEpHAJIOB B TPAAUIIMOHHON SHEPreTHKE.
2. Ilepeuucnure ucnoiab3yemMble BO30OHOBIsIEMbIE 1 HEBO30OHOBIIIEMbIE HCTOUHUKH
sHepruu. [Ipuunnsl pazsurus BUO
3. Cxema paboThl TEIUIOBBIX AJIeKTpocTanuil. JloctonncrBa u Hepoctatku TOC.
[TpruMeHeHne HAHOTEXHOJIOT Ui (BOJOYTOJIbHBIE TUCIIEPCHH, B CHCTEMaX TpaHCPOPMALIUHU U
nepesayy SHEPruu, HAHO- U MUKPOJATYUKY JJIsi U3MEPEHHUsI JaBJICHHUsI, TEMIIEPATYPhI,
KOHLEHTPALUHU U IPYIUX NapaMeTpoB Ul HEIPEPHIBHOTO MOHUTOPUHIA U ONITUMU3ALINIO
pabouero npoiiecca YHEPreTUYECKUX MAIIUH H YCTAHOBOK).
4. U3 kakux ruApOTEXHUYECKUX COOpYx eHUM cocTouT runpoanextpoctanuus? KIIJI I'DC u
cebecTonMoCTh BbIpabaTbiBaeMoii anekTporHeprun Ha ['9C. HanpaBnenus pa3BuTus
COBPEMEHHOM T'HIPOIHEPreTUKHU. [[puMenenne HaHoMaTepHaoB.
5. Hauewm ocHoBaHa pa®oTa aTOMHBIX 3JeKTpocTaHIMi? Kakue TeXHOIOTHU UCTIONB3YIOTCS
B HACTOSAIIEE BPEMS B aTOMHOMN YHEPreTUKE?
6. HanorexHonoruu u HaHOMaTEepHUANbI B AaTOMHOM SHEpreTHKe (100aBKU B KEpaMHUECKOE
AJIEpHOE TOpIoYee, CTPOUTEIbHBIE U KOHCTPYKI[MOHHbBIE MaTepHalibl, Jl1ucnepcHO-yIpOYHEHHbIE
OKCHJIAMHU CTaJId, MaTepUabl JAJsi BRICOKOCKOPOCTHBIX IIEHTPUQYT MpU 000TaleHuu
IIPUPOJIHOTO YpaHa, COPOEHTHI, SKCTPAr€HThI, OUUCTKA KHUJKUX PalMOAKTUBHBIX OTXOJI0B U
ap.)
7.  TexHONOTWY MONYyYEHUS SHEPTHUH U3 BO30OHOBISIEMBIX UCTOYHUKOB. TPYAHOCTH Ha IyTH
nepexoaa k BUD.
8. ComnHeuHas SHEpreTHKa. BUIBI TEXHOIOTHYECKOTO 000PYIOBAHUS [T TPeoOpa-30BaHMs
COJIHEYHOM 3HEPI'HH B TEIUIOBYIO M DJIEKTPUUECKYIO SHEPTHIO.
9. (Cxema B3auMOJICHCTBHS COJTHEYHOTO U3ITyUSHUS C BEIIECTBOM. UeM omnpeessi-eTcs
a¢heKkTUBHOCTH Mpeodpa3zoBaHus SHEPTUU (HOTOHOB B DIEKTPHUECTBO?
10. doTodrHEpTrEeTHUECKHE YCTAHOBKH, UX IOCTOMHCTBA M HEJOCTATKH.
11. Hanomarepuansl B pOTOBOJIBTAUKE, TOJIMMEPHBIE COTHEUHbIE OaTapen, (hOTOdIIeK-
TPUYECKUE SYEHKN C HAHOYACTUIIaMU M KBAHTOBBIMU TOUKaMH, Ha 6a3e HaHONIPOBOJIOK, Ha
Kpacutensx. HaHoma3sMOHUKa B TEXHOIO-TUSAX (POTOIEKTPUUECKUX STUECEK.
12. BerposHepreTrnka, OCHOBHOE 000pyIOBaHHE, TPUHIHITEI (PYHKIIOHUpOBaHUs. [Ipo0ieMsr
Y TIEpCIEKTUBBI. [[puMeHeHe HaHOMaTepUaIoB U HAHOTEXHOJIOT UM
13. OcHOBHbIE HAIIPABICHHSI Pa3BUTHSI OMOIHEPTEeTUKU. BHibl OMOTOTIIMB. METOo b
HOJy4eHUs: OMOTOILINBA
14. Knaccudukanus u orrMcaHue TOIUIMBHBIX 3JIEMEHTOB — PUHIUI IEHCTBUS, PEAKIIUH,
TEXHOJIOTHH, TPEUMYIIIECTBA, HEAOCTATKHU. [[puMeHenne HaHOMaTepUanos,
HAaHOKATAJIM3aTOPOB JIJIS AJIEKTPOJIOB TOIUIMBHBIX 3JIEMEHTOB. OntnMu3anus napamerpos TO ¢
MIOMOUIbI0 HAHOTEXHOJIOT UM
15. Cucremsbl XpaHEHHUS IEKTPUUYECKON SHEPTUN HA OCHOBE HAHOTEXHOJIOTHI (OOBIYHBIE U
AIIEKTPOJINTUYECKUE KOHJIEHCATOPBI, JIEKTPOXUMHUUECKHE CYIIEPKOHIEHCATOPHI — OCHOBHBIE
MPUHLIMIIBI paOOTHI, ANEKTPOIUTHI, AIEKTPOIbI, TUIIBI CYTIEPKOHAEHCATOPOB, TOCTOUHCTBA U
HEJIOCTaTKH).
16. DnekTpoXxmMHYEeCKHe KOHIEHCATOPHl HA OCHOBE HaHOTeXHOJOTHH. CylepKOHIeHCAaTOPBI U
HaHOTPYOKHU. JINTHIT-nOHHBIE 6aTapen U AIEKTPOXUMHUUYECKHE KOHIEHCATOPbl HA OCHOBE
HaHOMpPOoBOJOK. Co3/1aHNE aKKYMYJISITOPOB TEIJIOBOM U AJIEKTPUUYECKON SHEPTHH.
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17. Vcnonp3oBaHuEe HAHOTEXHOJIOTUH U HAHOMATEPUAJIOB B BOAOPOIHON SHEPTETUKE
(MeXaHU3MbI THAPUPOBAHUS U IETUPUPOBAHMS, HAHOKPUCTANINYECKUE/HAaHOMACII-Ta0HbIE
METaJUIOTUAPHUIBI, EMKOCTh XpaHEHHUs, HAHOCTPYKTYPHBIC MaTE€PHUAIbI ISl XpaHEHHsI BOJAOPO/Ia
— aKTMBHbIE METAJUIbI, METAJUIOOTPAHUYECKUE KAapKAChl, YIIIEPOAHbIE HAHOTPYOKH U T.JI.).
OcHoBHBIE TIPOOIEMBI U IEPCHIEKTHBBI BOJOPOTHON SHEPTETHKH

18. IIpumeHeHHe HaHOMATEpHAIOB B TEPMOIJIEKTPUUECKUX NTPeoOpa3oBaTesiX YHEPIUH.
TepmoanekTpuueckue siBiieHus, 00bsicHeHne 3¢ dexra, TepMOITIEKTPUYECKIE CBOMCTBA
MaTepHaloB, TEPMOINEKTPUUECKHE MaTEpUalbl U IIPeoOpa30oBaTEIH.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHbBIX 3HAHUI

1.ITo mucrumuae «[Ipo6ieMbl 1 IEPCIIEKTHBBI HAHOYHEPTETUKIY IS MUChbMEHHOM MPOBEPKH
OCTaTOYHBIX 3HAHUU CTYJICHTOB BEIOPAHO J[BA BUA MPOBEPOYHBIX 3a/IaHUM:
- BOIIPOCKI-OTIPEICTICHUS - ONPEACICHHUS TEPMHUHOB, IMTOHATUN, (HOPMYIUPOBOK 3aKOHOB,
3aKOHOMEPHOCTEH U T.1.;

® - OTKPbITble BONPOCbI-3cCe — OTBET HAa NPOHAEMHbIE BOMPOCHI, BKAOYasA 060CHOBaHWE, KOMMEHTAPUMU U
cobCcTBEHHOE MHEHME OTBEeYaloLLLEero.

e Hanpumep, BONPOCHI 41 NPOBEPKMN OCTAaTOUHbIX 3HAHMIA NO Teme “HaHoTepmoaneKkTpmyecTso”:

e 1.du3MyecKkMe acnekTbl BOSHUKHOBEHMA TEPMO3JIEKTPMYECTBA

e 2. [puBecTn cxeMy TePMO3/IEKTPUYECKOTO YCTPOMCTBA

¢ 3. KakMmu napameTpamm MOXKHO OnpeaennTb TEPMO3IEKTPUYECKME CBOMCTBA MaTepmnanos

e 4. 0T1y4ero 3aBUCUT 3PPEKTUBHOCTb TEPMOIEKTPUYECKOIO NpeobpasoBaHms?

e 5.Yem onpesennerca TePMO3EKTPUYECKUIA NEPEHOC B HAHOCUCTEMAX?

* 6. Kak M3MeHAIOTCA TEPMOINEKTPUYECKME CBOMCTBA MaTEPUAIOB NPW BBEAEHUN B HUX
HAaHOMaCLUTabHbIX CTPYKTYP?

e Bonpocbl 414 NPOBEPKM OCTAaTOUHbIX 3HAHWUI NO Teme “OCHOBbI HAHOIHEPTreTUKM”

e 1.Kakue Hay4Hble 334341 PeLIaOTCA CEeroAHsA B HAHO3HEepreTnke?

e 2.Kakue dakTopbl BAMAIOT Ha 3P PEKTUBHOCTb NPeobpasoBaHUs SHEPTUN?

¢ 3.KaKoBbl BO3MOXHOCTN HAHOTEXHONOTUI B YIYULEHWM CYLLECTBYHOLLMX CUCTEM FEHEPALLUM SHEPTUN?

e Bonpockl 414 NPOBEPKM OCTAaTOUHbIX 3HAHWMI NO Teme “HaHOTexHON0rMM U HaHOMaTepuasbl B
$OTO3NEKTPUYECKUX AYeliKaxX”:

e 1.Kakue du3smyeckune. NPUHLMMLI UCNONb3IYIOTCA ANA GOTOINEKTPUYECKOTO Npeobpa3oBaHus?

e 2.Yem onpegensetca 3pPeKTMBHOCTb 3HEPTMN GOTOHOB B 3/1EKTPUYECTBO?

e 3. Tunbl poTOINEKTPUYECKMX AYeeK (DIA)

e 4. Kakumwu goctomHcTBamm obiagatoT PIA Ha ocHOBE KPUCTANIMYECKOTO KpemHuMA? Ha ocHoBe
amopdpHOro KpemHma?

e 5.Y710 npeacrtaBnatoT coboi retepocTpyKTypHble PIA? B yuem NpenmyLLeCcTBO reTePOCTPYKTYPHbIX
CO/IHEYHbIX 3/1EMEHTOB MO CPABHEHMUIO C KPEMHMEBLIMA?

e 6.KaKkue warn npegnpuUHUMaIOT UCCNef0BaTENM U Pa3paboTUMKM A8 YMEHbLUEHMA NOTEPb SHEPTUM B
doToaNeKTpUYECKMX NpeobpasoBaTensx?

II. Onucanue wkanvl oueHusanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu vinoineHus sHanus: IIpaBUiIbHbIE OTBETHI HA TEOPETUUYECKUE
BONPOCHL. PerieHbI MpaBUIILHO MPAKTUYECKKE BOMTPOCHL. [IpaBMIIbHBIC OTBETHI Ha JIOMIOJTHUTEIIBHBIE
BOTIPOCHL.

Ouenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
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Onucanue xapakxmepucmuxu 6binoaneHus sHanus: 1IpaBUIbHbIE OTBETHI HA TEOPETUYECKUE
Bonpockl. Hannumne He3HAUNTENbHBIX HETOUHOCTEH B PEIIEHUU MPaKTUYECKUX BOIpocoB. He Ha Bce
JIOTIOJIHUTEIbHBIE BOMPOCHI JAHBI TOYHBIE OTBETHI.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 40
Onucanue xapakxmepucmuxu 8blnoaHeHus: sHanus: HenoaHble OTBEThl HA TEOPETUUECKHIE BOIIPOCHI.
Hannune HeTOUHOCTEN B pELIEHNH 3aa4.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: He naHbl OTBETHI HA TEOPETHUYECKHE BOTIPOCHL. B
pCIICHHUAX 33124 UMCIOTCS TPyObIe OIINOKH.

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

OLeHKa «OTJIMYHO» BBICTABISETCA CTYIEHTY, IOKAa3aBIIEMY BCECTOPOHHEE, CHCTEMAaTHYECKOE U
r1yOOKoe 3HaHHe y4yeOHOro HPOrpaMMHOr0 MaTepHaja, CaMOCTOSITENIbHO BBIIOJIHUBIIEMY BCE
MPEelyCMOTPEHHBIE MPOTrpaMMOi 3aJlaHusl, TyOOKO YCBOMBIIEMY OCHOBHYIO M JOMOJIHUTEIBbHYIO
JTUTEPATypy, PEKOMEHIOBAHHYIO WIPOrpaMMOW, aKTHBHO pa0oTaBIIeMy Ha MPAKTUYCCKUX,
pa3buparonieMycss B OCHOBHBIX HAyUHBIX KOHIICTILHAX H3y4aeMOW JUCUUIUIMHBI, MPOSBUBIIUAN
TBOPUYECKHE CIIOCOOHOCTH W HAYYHBIA IMOAXOJ B TIOHAMAHHUA H H3JI0KEHUU Y4eOHOTO
nporpaMMHOro Martepuana. OTBeT OTJIMYaeTcsi OOraTCTBOM M TOYHOCTHIO HCIOJB30BAaHHBIX
TEPMHUHOB, MaTE€pHaJl U3JIAraeTcs MOCIeI0BATENbHO U JOTUYHO. OILIEHKA «XOPOII0Y» BHICTABISETCS
CTYIEHTY, €CIM OH JEMOHCTPHpPYET JOCTaTOYHO TIOJHOE 3HaHUE Y4eOHO-NPOTrPaMMHOIO
MaTepualia, He JONMYCKAET B OTBETE CYIIECTBEHHBIX HETOUYHOCTEM, CAMOCTOSITEIBHO BBIITOJIHUI BCE
MPEAYCMOTPEHHBIE MPOrPaMMOM 3a/laHMsi, YCBOWUJI OCHOBHYIO JIMTEPATYPY, PEKOMEHIOBAHHYIO
MIpOrpamMMoOi, aKTUBHO pabOTal Ha MPAKTUYECKUX 3aHATHUSIX, MMOKa3aJl CUCTEMATHUYECKUI XapaKTep
3HaHUU MO AWCUHUIUIMHE, JOCTATOYHBIA ISl JajbHEiIield ydeObl, a TakKe CIHOCOOHOCTh K HX
CaMOCTOSITEIbHOMY — TOMOJIHEHUI0. OIEHKY  «yJIOBJIETBOPHUTEIIBHO»  3aCIy)KHBAaeT CTYJCHT,
O0OHapyXUBIIMKA 3HAHHE OCHOBHOTO Y4eOHO-IPOTPAMMHOIO MaTepuajia B 00bEMe, HEOOXOIMMOM
JUTSL TanbHenIel yueObl U mpeacTosiei paboTsl o npodeccuu, He OTIMYABIIMICST aKTUBHOCTBIO
Ha TPaKTUYECKUX (CEMHMHAPCKUX) 3aHATUSAX, CAMOCTOSTENLHO BBIMOJHUBIINN  OCHOBHBIE
MPEIYCMOTPEHHBIE MPOrpPaMMOM  3aJaHusl, OJHAKO JONYCTUBIIMA TMOTPEIIHOCTH TIPU HX
BLIMIOJTHEHMH M B OTBETE Ha JK3aMeHe, HO OO0JaJalIuid HEOOXOAMMBIMH 3HAHMSIMH IS
yCTpaHEHUs O]l pyKOBOJCTBOM IpEIoiaBaress Haubosee CyIlecTBeHHbIX norpemHocrel. Onenka
«HEYIOBIETBOPUTEIBHO» BBICTABISCTCS CTYACHTY, €CIM OOHapy>KHMBalOTCA MPOOENbl B 3HAHUAX
WM OTCYTCTBHE 3HAHHI MO 3HAYUTEIHHON YacTH OCHOBHOTO Marepuaia y4eOHOW MporpaMMBbl, HE
BBIIIOJIHUBIIEMY  CAMOCTOSITEJIBHO — IPEAYCMOTPEHHBIE  NPOrpaMMOM  OCHOBHBIC  3aJIaHMA,
JIOTTYCTUBIIEMY TPHUHIUMIIHATIBHBIE OIMMOKKA B BBIMOJHEHUHU TMPEAYCMOTPEHHBIX MPOrPaMMO
3a/laHuii, He O0TpaboTaBIIEeMy OCHOBHbBIC MPAKTUYECKUE 3aHATHS, JOMYCKAIOIIEMY CYIIECTBEHHBIE
OMMOKK TPU OTBETE, U KOTOPHI HE MOXKET MPOJOJDKUTh OOY4YeHHE WM TPUCTYIUTh K
npo(ecCHOHANFHOM  IeATENHbHOCTH 0€3 JOMONHUTENBHBIX 3aHATUN 1o aucuuruinHe. [Ipu
BBICTABJICHUN UTOTOBOM OIIEHKU YUYHUTBIBAETCS CEMECTPOBBIN PEUTHUHT CTYAECHTA.
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