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ypOBeHB IIOAIOTOBKH

Akanemuueckuil OakanaBpuar

KBanudukanus BeITycKHHKa — OaKaiaBp
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OuneHo4yHble MaTepuajdbl — OSTO COBOKYNHOCTh Yy4EOHO-METOJMYECKHX MaTepHalioB
(KOHTpPONBHBIX 3aJJaHUU, omMcCaHWM (opM U Mpoluenyp), NpeIHa3HAYSHHBIX JUIS OLEHKM KauecTBa
OCBOCHHS OOYYAIOIIMMHCS JAaHHOM JUCHUIUIMHBI KaK 4YacTH OCHOBHOH NpodecCHOHATbHON
00pa3oBaTeIbHON MPOrPAMMBI.

Ileab — OLIGHUTh COOTBETCTBUE 3HAHHUM, YMEHMH M YPOBHS NPUOOPETEHHBIX KOMIIETCHIIMN
o0ydJaromuxcs neasiM 1 TpeOOBaHUSIM OCHOBHOM Mpo(ecCHOHANIBHONW 00pa30oBaTeIbHON MPOrpaMMbl B
XOJI€ MPOBEACHUS TEKYILEr0 KOHTPOJIS U TPOMEKYTOYHOM aTTeCTaIlUu.

OcHoBHasi 3agaya — O0ECIEUUTh OLIEHKY YPOBHS C(HOPMUPOBAHHOCTH OOIIEKYJIbTYPHBIX,
o0menpodecCHOHATBHBIX U MPO(ECCHOHATBLHBIX KOMIICTCHIIHMA, MTPHOOPETAeMBIX OOYYaIOIIUMICS B
COOTBETCTBUU C 3TUMU TPEOOBAHUSIMHU.

[1K-1.1 - npoBOAMT MOJAENHMPOBAHUE M MCCIENOBAaHUS (DYHKIMOHAIBHBIX, CTaTUYECKHX,
JTMHAMUYECKUX, BPEMEHHBIX, YACTOTHBIX XapaKTEPUCTHK MPUOOPOB, CXEM, YCTPOHCTB M YCTaHOBOK
3JEKTPOHUKHU M HAHODJIEKTPOHUKH PA3IMYHOr0 (yHKIIMOHATIBHOTO Ha3HAUEHUS;

[1K-2.1 - aHanu3upyeT Hay4HbIE TaHHbIE, PE3yIbTaThl SKCIIEPUMEHTOB 1 HAOIIOACHHIH;

[1K-2.2 - cucrematuzupyer u 00O0OLIACT pe3yabTaThl HCCIEIOBAaHUNA TNPHOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK OJJIEKTPOHMUKM W HAHOBJEKTPOHUKH Pa3IUYHOrO (PYHKIIMOHAIBHOTO
Ha3Ha4YeHMUs], IPEICTABIISICT MaTepPHalbl B BHIE HAYYHBIX OTYETOB, MyOIMKAIIMMA, TPE3CHTALINH.

KoHTpoab 3HaHui TpoBoAUTCS B GOPME TEKYIIETO KOHTPOJIS M IPOMEXKYTOUHOM aTTeCTaIUH.

Texymuii KOHTPOJb YCHEBAEMOCTH MPOBOAUTCS C LIEJBI0 ONpEAETIECHUS CTENEHU YCBOCHHS
yueOHOro MaTepuajga, CBOEBPEMEHHOI'O BBISBICHHS M YCTPaHEHHs] HEJOCTaTKOB B IIOJIOTOBKE
o0ydJaromuxcs U NPUHATHS HEOOXOAMMBIX MEp IO COBEPIICHCTBOBAHMIO METOAMKH IMPENOAaBaHUS
y4eOHON JAUCHUIUIMHBI (MOYJIsI), OpraHU3alMK padOThl OOYUYaIOIIUXCS B XOJ/I€ YUEOHBIX 3aHATHU U
OKa3aHUsl UM HHIWBHUYaJIbHOM MOMOIIH.

K KOHTpomO0 TeKylled yCHeBaeMOCTU OTHOCATCS NpPOBEpPKAa 3HAHWW, YMEHMI U HaBBIKOB,
IPUOOpPETEHHBIX OOYYalOIMMUCA B XOJE BBINOJIHEHHWS WHAMBUAYAIbHBIX 3aJaHUi B  XOJe
CaMOCTOSITeNIbHOM paboThl 00ydaromuxcs. [Ipu olleHnBaHUM pe3yabTaTOB OCBOCHUS CAMOCTOATEIbHON
paboThl MpUMEHSIETCS IIKajla OIEHKU «3aYTeHO — HE 3auTeHO». TeMaTHKa CaMOCTOSTEIbHBIX 3aHITHIMA
oOyJaromuxcsi omnpeneneHa pabodeil MmporpaMMoN TUCIUIUIMHBI, YTBEPKICHHON 3aBEIYIOIINM
Kkadenpoii.

Pe3ynbrar BBINOMHEHUS KaKAOTO0 MHIMBUIYAJIbHOIO 3aJaHUS JIOJDKEH COOTBETCTBOBATH BCEM
KPUTEPUSAM OLEHKH B COOTBETCTBUM C KOMIIETEHLHSMH, YCTAHOBJIEHHOI'O JUI 3aJaHHOIO pasjeia
JUCLUIIIAHBI.

[TpoMeKyTOUHBIM KOHTPOJb MO JUCIHUIUIMHE OCYIIECTBIISCTCS MPOBEICHUEM TEOPETUUYECKOIrO
3ayera. @opma IpOBEICHUS 3a4eTa — YCTHBIH OTBET IO YTBEP)KJICHHBIM K3aMEHALIMOHHBIM OUJIeTaM,
c(OpMYyJIMPOBAHHBIM C Y4Y€TOM COJEpXaHHUs y4eOHOM AMCUMILIMHBL B sK3aMeHalMOHHBIA OuieT
BKIJIIOYAIOTCSL JIBA TEOPETHUECKHX Bompoca. B mporecce MNOArOTOBKM K YCTHOMY OTBETY
9K3aMEHYEMbIIi MOXET COCTaBUTh B NHCbMEHHOM BHJIE IUIAaH OTBETAa, BKIIOYAIOUIMN B cebs
oIpeieNIeHus], BBIBOABI (POPMYJI, PUCYHKH U T.II.

Hacnopm OUECHOYHbIX Mamepuaios no ducuunfume

KonTponupyemsle paznensl (TEMbI) TUCITUIUIMHBI Kog Bun, meron,
No KOHTPOJIUPYEMOit dhopma
n/n KOMIIETEHIIUH OLICHOYHOI'O
(unu e€ yacTH) MEPOIPUATHS
BBenenue I1K-1.1, TIK-2.1,
1 3a4er
I1K-2.2
Buasl MmaTepualioB HAHOIIIEKTPOHUKHU IK-1.1, [1IK-2.1,
2 3a4eT
I1K-2.2
baszoBele  TexHoOmoruueckue MPOLIECCHI u | JIK-1.1, I[IK-2.1,
3 | obopynoBaHnue, MIPUMEHSIEMBIE B MIPOU3BOACTBE T1IK-2.2 3a4eT
MaTCpruajioB U KOMIIOHCHTOB HAHOJJICKTPOHUKHN




CBoiicTBa MaTepHuaioB HAHOJICKTPOHUKHU IK-1.1, TIK-2.1,
b
4 K-2.2 3a4er
5 Texnonoruyeckue ocobennoctu usroropienns | I1K-1.1, [TK-2.1, sauer
COBPEMEHHBIX TPUOOPOB HAHOIJIEKTPOHUKH I1K-2.2

IlIkana ouenku cghopmuposannocmu KomnemeHyuil

B mpornecce onenku chOpMHPOBAHHOCTH 3HAHHMM, YMEHHMH M HAaBBIKOB OOYYalOMIErocs IO
JUCLUIUIMHE, TPOM3BOIMMOI Ha 3Tare MpOMEeXYTOUHON aTTeCTallui B GopMe TEOPETUUECKOTO 3aUeTa,
UCIIOJIB3YETCS OLICHOYHAS IIKAJIA «3a4TEHO — HE 3aUTEHO»:

OneHka «3a4YTeHO»  BBICTaBisAETCS  OOyyaromieMmycs, KOTOPBIH  MPOYHO  YCBOWII
IPEyCMOTPEHHBIM MpOrpaMMHBIA MaTepuaj; MpaBUJIbHO, apryMEHTHPOBAHO OTBETUJ Ha BCE
BOIPOCHI, C IPUBEJCHUEM IPUMEPOB; IOKa3al INIyOOKHE CHUCTEMaTH3UPOBAHHBIE 3HAHMSA, BIIAJEET
IIPUEMaMHU PACCYXKIEHUS U COINOCTABJISIET MaTepHUall U3 Pa3HbIX MCTOYHHMKOB: TEOPHUIO CBSI3BIBAET C
MNPAKTUKOW, APYTHUMHU TEMaMH JIaHHOTO Kypca, IpYruX U3y4aeMbIX MPEeIMETOB; 0€3 OIMOOK BBIMOTHUII
IIPAKTUYECKOE 3aaHNUE.

OO0s3aTenbHBIM YCIOBUEM BBICTABICHHOIN OLEHKH SBIISCTCS NMpPaBUJIbHAS PeUb B OBICTPOM HIIH
YMEPEHHOM TeMmre. JlOMONHUTENbHBIM YCIOBUEM IIOJIYYEHUS OLEHKU «3a4T€HO» MOryT CTaTh
XOpOILNE YCIEXH MPU BBIIOIHEHUU CAMOCTOSITEIbHOU PabOTHI.

OneHka «He 3a4TEHO» BBICTABISETCS OOydarolleMycs, KOTopblii He cmpaBwicsi ¢ 50%
BOINPOCOB M 33JaHUN NPH NPOXOKIECHUU TECTUPOBAHMS, B OTBETAaX HA JIPYrMe BOIPOCHI JTOMYCTHII
CyllecTBeHHbIe OmMOKUM. He MoXeT OTBETUTh Ha JONOJHHUTENbHBIE BOINPOCHI, MPEIIOKEHHBIE
npenoaasareneM. L{enocTHOro npeacTaBieHnus O B3aUMOCBSA3AX 2JEMEHTOB Kypca U MCIIONb30BaHUS
IpeMETHOW TePMHUHOIOIUK y oOyuaromierocsi HeT. OIeHHBaeTCs KayecTBO YCTHOM M MUCHMEHHOU
peuH, KaKk U IPU BHICTABICHUHU MOJIOKUTEIBHON OLIEHKH.

Tunoevie KonmpoJibHble 3a0aHus U UHble mamepuaiisbl

Ilpumepvr munogvlx mecmoswvix 3a0anuil 011
YKDPenjieHus u npoeepKu meopemuieckux 3Hanuil, pazeumus yMeHuil U HagblKoe,
npedycmompenHviX KOMnemeHyuamMu, 3aKpenieHHbIMU 3a OUCYUNTIUHOTL

1.IIpu kakoil TemIiepaType MpOU3BOIAT OTKUT KPEMHHUEBBIX CTPYKTYp IOCIE MPOBEACHUS ONeparnuu
MOHHOHU MUMILIaHTanuu Gocdopa?

1.100°C;

2.10000 ° C;

3.600°C;

4.1100°C.

2.Kakoii meTon ¢hopMUpOBaHUS MTOI3aTBOPHOTO JUAIIEKTPUKA UCTIOIB3YIOT B TexHomorun M/III
TPaH3UCTOPOB?

1.TepMHYECKOE OKHUCIICHHE BO BJIQXKHOM KHCIIOPOJIE;

2.TepMHUYECKOE HCIIapEeHUE B BAKyyMe;

3.KOMOMHHUPOBAHHBIN METOI;

4. TepMUYECKOE OKHCIICHUE B CYXOM KHCIOPOJIE.

3.J1st KakuX 1eJIeH UCIIONBb3YETCs CKPBITHINA N+-CIIOH B TEXHOJIOTUU MHTETPATLHBIX TPAH3UCTOPOB?



1.1 yBenmudeHus crernenu uaterparuu MG,

2.1 u3oisiuuu dnneMentos UC;

3.1U1s yBEJIMYEHUS TIPOOUBHOTO HAMPSHKEHUS KOJUICKTOPA,;
4.1U1s1 YMEHBIIICHUS COMPOTUBIICHUS KOJIJICKTOPA.

4. Tlpu Kakoil TeMnepaType IpOH3BOJUTCS TEPMOOOPaOOTKAa KPEMHUEBHIX IIACTUH HEMTOCPEICTBEHHO
nepes NpoLeccoM MMUTAKCUH !

1.450°C;

2.30°C;

3.850°C,;

4.1150-1300° C.

5.Kakumu criocobamu OCyIIeCTBIISIETCS JISTHPOBAHUE AMUTAKCUAILHOTO CJIOS B XJIOPUIHOM METOIE
SMUTAKCHUM ?

1.nerupoBanue u3 KUAKOH UK ra30Boi (azsl ;

2.aBTOJICTHPOBAHUE ;

3.JIeTUPOBAaHKE U3 TBEPAOH, )KHIKON WM ra30BOM (assl |

4.IOHHOE JIETUPOBAHUE .

6. Ot kakoro mapamerpa 3aBUCUT K03 dunueHT nuddy3uun ?
1. remneparypa;
2. KOHIICHTpAIIHS JISTHPYIOIICH TPUMECH;
3. naBIeHHUE B PEAKIMOHHOW CHCTEME;
4. Bce yKa3aHHBIC BBIIIIE TTApAMETPBHI.

7. Kakas Benmu4MHA IJIOTHOCTH MTOBEPXHOCTHBIX COCTOSIHUI Ha IpaHulle pa3jiena MoJynpoBOIHUK-
TUDIIEKTPUK CUUTACTCS TOMYyCTUMOM B TEXHOIOTHH KoMIIeMeHTapHbIx M/{I1-Tpan3uctopos:

1. 10%cem?;
2.10% em?;
3.102% cm%;
4,108 cm?,

8. B xakux ciydasx MpUMEHSIOT HOHHYIO UMILIAHTALIMIO Yepe3 CIION IUAJIEKTPUKa?

1. nns yBeaudeHus Ko3pUIMeHTa YCUICHUS TPAH3UCTOPA;

2. A7 NOBBIICHUS KOA((DUIIMEHTA UCTIONh30BAHMS TUIOMIAIN TIJIACTHUHEI,
3. U KOPPEKTUPOBKH TIOPOT'OBOT'0 HANIPSKEHUSI TPAH3UCTOPA;

4. 1 yBeMYeHUS TIPOOUBHOIO HANPSDKEHHUS TPAH3UCTOpa.

9. OT KaKkuX TEXHOJOTHYECKUX [TaPAMETPOB B OCHOBHOM 3aBUCHUT IITyOWHA 3aJIeTaHUs P-TI-
nepexoja B AU y3MOHHBIX CTPYKTYpax ?

1. remneparypa;

2. (hoHOBAsI KOHIICHTPAITUS TPUMECH B TTOIIOXKKE;
3. DHEpTrus UOHA,

4. xospdunment quddysuu, Bpems tuddysum;,

10. Yem onpezensieTcs MOBEpXHOCTHAS KOHIEHTPAIUs IIPUMECH TI0CIIe IPoBeIeHUs U dy3un u3
0ECKOHEYHOI 0 ICTOUHUKA TPH 33JaHHON TeMIriepaTtype?

1. hoHOBasE KOHIIEHTpALUS IPUMECH B MOJIOKKE;

2. 103a JETUPOBAHUS;
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

3. mpenenbHAas paCTBOPUMOCTH;
4. Bpemsa quddyzuu.

Cnucok munoevix KOHMPONbHBIX 60NPOCOE 0J151 NOO2OMOEKU K MEOPEmUiecKoOMY 3a4enty
no oucuuniune:

Knaccudukarus HaHOMaTepranoB MO TEXHHYECKOMY Ha3HAYEHHUIO, COCTaBY U CBOWCTBAM.
Buasl MmaTepranoB MUKPO- 1 HAHOCUCTEMHOW TEXHHUKH.
Martepuansl Ha OCHOBE HAHOCTPYKTYPHBIX 2JIEMEHTOB. HaHOKpuUCTaIIIBI.
CaMoopranusymoumecs: ynops104€HHbIE IOPUCThIE MAaTEPUATIBL.
Matepuainsl 3J1IeKTpOHUKH JUTsl HaHOTexHonoruil. Kpemunii u ero mogudukanuu. [Topuctsit
KPEMHHUH.
[eTepocTpyKTypHI Ha OCHOBE TBEPABIX pacTBopoB A°B®.
['eTepocTpyKTypbl C IBYMEPHBIM 3JIEKTPOHHBIM ra30M. [ eTepocTpyKTyphl ¢ KBAHTOBBIMU
SAMaMHU.
Marepuransl Ha OCHOBE HUTPHUIOB U UX IPUMEHEHHUE.
KoHcTpyknmoHHbIE MaTeprasl JUisl HECYIIUX KOHCTPYKIMI U3ENNI MUKPO- U
HAHOCUCTEMHON TEXHUKH.
@ YHKIMOHAJIBHBIE MaT€pHalIbl MUKPO- 1 HAHOCUCTEMHOMN TEXHUKHU.
Meroasl CMHTE3a HAHOKPUCTAJUIMYECKUX MTOPOIIKOBBIX MAaTEPUAIIOB.
OCHOBBI TEXHOJIOTHH YIJIEPOJHBIX HAHOTPYOOK. CXeMa YCTaHOBKH /ISl TOJIy4EHUs
YIJIEPOJHBIX HAHOTPYOOK METO/I0M Ja3epHoi abnsauu. [lyroBoii criocol momydeHus
YIJIEPOAHBIX HAHOTPYOOK..
Merton nuponu3a yriieBogopoaoB. CHHTE3 U3 yIiIepoACOAEpIKAIUX ra30B. TexHonorus
MOJIMKPUCTAIUINYECKHUX aiMa30B. TeXHOJIOr sl alIMa3HbIX U aJIMa30110100HBIX MJICHOK.
TexHOonorus METaII00PraHNYECKUX COeAMHEHUN. TeXHOIOr U HEKPUCTATUIMYECKAX
MaTEpHUAJIOB.
TexHomorns N3roToBJICHUS METAUINYECKUX U MTOIYIIPOBOJIHUKOBBIX HAHOTOUEK, HAHOHUTEN
auTorpagpuIecKuMHU METOIAMHU.
OnuTakcuaabHbIe METO/IbI OJYUEHUSI MaTepHUaioB MUKPOCUCTEMHOM TEXHUKHU.
MexaHu3Mbl reTeposnuTakcuagbHoro pocra: dpanka-pan-gep-Bepme, @onsmepa-Bebepa,
Crpanckoro-Kpacranosa.
WonHeIi cuHTE3 HaHOCTPYKTYp. [Iporeccsl camooprann3anuy HaHOCTPYKTYP TP HOHHOM
CUHTE3E.
TexHomorus JByMEpPHBIX I€TEPOINUTAKCUAIBHBIX [TOJIYIIPOBOJIHUKOBBIX CUCTEM.
TpaauIOHHbIE TEXHOIOTMYECKHUE IUKIIbl U3TOTOBJIEHUSI HHTETPAJIbHBIX CXEM,
aJalITUPOBAHHBIC JUISl CO3[aHUS TPEXMEPHBIX MEXAaHUYECKHUX CTPYKTYP.
CpoiicTBa HaHOMaTepHuaaoB. MexaHuyeckue, Ternaodusnueckue, GU3NKo-XuMHUECKuUE,
ANEKTpO(PU3NUECKIE, MATHUTHBIE, ONTHYECKHE.
Kpurepuu BbiO0Opa 1 COBMECTUMOCTh HaHOMaTepHanoB. Kpucramioxumuueckas u
TEPMOMEXAHUYECKAS] COBMECTUMOCT.
OCHOBBI KpUCTATO(YU3UKHN U KPUCTALIOXMMHUN HaHOMaTepHaioB. OU3UKO-XUMUS TPOIIECCOB
CHUHTE3a HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB.
[TpuHIMIBI BBIOOPA OTYIPOBOJHUKOBBIX MaTepHAJIOB.
MarepuanoBegueckue npo0aeMbl B CO3/1aHUU MUKPO- U HAHOCUCTEMHBIX YCTPOUCTB.
KoHCTpyKIIMOHHBIE MaTEepHAIIBI [UIsI MEXaHUYECKUX KOHCTPYKLUH, JIEKTPUIECKON U
ONTUYECKOW KOMMYTALIUM.
@YHKIMOHAIbHO-aKTUBHBIE MaTepUalbl JUISL  AJIEKTPOCTATUYECKUX, DJIEKTPOMATHUTHBIX,
IIbE303JIEKTPUYECKHUX, ONTUYECKUX,  DJJNEKTPOONTHYECKUX M TEPMOIIECKTPUUECKHUX
npeoOpa3oBaTeneil SHepruu, ABMKEHHS, HH(POPMALIHH.
AnanTuBHBIE MaTEpUAIIbIL.
['eTepocTpyKTYpbI ¢ BBICOKOW MJIOTHOCTBHIO IBYMEPHOTrO 3JIeKTpOHHOro raza (J21).
TpaH3uCTOPHI C BEICOKOW MOABHUKHOCTBIO 31eKTpoHOB (HEMT-Tpan3ucropsi).



31. CTpyKTypbl HA MUKPOCKOITMYECKHU YIIOPSIIOYEHHBIX (PaceTUPOBAHHBIX MTOBEPXHOCTSIX.

32. CTpyKTypHI ¢ IEPUOANYECKON MOIYIIAINEN COCTaBa B SMUTAKCUATBHBIX TJIEHKAaX TBEPABIX
pPacTBOPOB MOTYIPOBOAHUKOB.

33. IlepcrieKTUBBI U3TOTOBJICHUS JIEKTPOHHBIX IPHOOPOB ¢ MPUMEHEHUEM HaHOTP yOOK.

34. IlepciekTuBHI co3aanust 3HPEKTUBHBIX MUHHATIOPHBIX U CBEPXMUHHUATIOPHBIX CUCTEM,
00yCITOBJICHHBIE OCOOBIMH (PH3UKO-MEXaHUYECKIMH CBOHCTBAMH HAHOMATEPHAJIOB.

CocraBui
K.(h.-M.H., TOIEHT KadeaApbl MUKPO- U HAHOIJIEKTPOHUKH 3yokoB M.B.

3aB. kadeapoil MUKPO- U HAHODJIEKTPOHUKH
1.¢.-M.H., TOIICHT JIntBunoB B.T".

Onepatop 340 000 "KomnaHnus "TeHsop" ——

JIOKYMEHT MOZAMMUCAH SMEKTPOHHOM MOAMMUCHIO

noAannCcAHO ®rboy BO "PrPTY", PIPTY, JlutBuHos Bnagnmmp eopruesny, 08.07.26 13:00 MNpocTas nognucb
3aBeaytowmii kadeaport MH3J1 (MSK)




